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Other Areas of rcp 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 rcp 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 rcp through a microwave 

surfatron source before it enters the rcp 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 rcp 

torch. Excessive heating of the sample tube can be controlled by 

operating the rcp torch with a substantial auxiliary gas flow. The 

auxiliary gas flow surrounds the sample gas tube and will act to cool 
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the sample tube. The microwave sampling plasma would desolvate, 

vaporize, and perform the initial excitation of the samples analyte 

species; the Iep 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 Iep (less than 500 W) and still have 

acceptable sample handling capabilities because the Iep 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 Ieps 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. In 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 



be chosen to handle the most difficult matrices while very soft 

excitation conditions could be used to increase ionic emissions. 

Summary 
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Fundamental investigations of the inductively coupled plasma 

are useful in determining the important parameters that effect the 

operating characteristics of the plasma. reps 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 rep. 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 rep 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 rep 

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.l 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/O device for the computer 

system. The power to all other I/O 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.1). 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 EXTIINT switches to INT. 3) Press the LOAD A and LOAD B 

buttons. 4) Switch the EXTIINT 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 AID converter that can be operated 

manually or under computer control. The front of the module has BNC 

connectors for electrometer input, electrometer output, AID input and 

+5 volt output. The PMT is connected to the electrometer input. The 

electrometer offers eight different amplification settings (0 = 2.2 E-



8 amp/ADU, 1 - 6.7 E-9 amp/ADU, 2 - 2.3 E-9 amp/ADU, 3 6.9 E-10 

2.3 E-11 amp/ADU, 4 

amp/ADU, 7 

2.3 E-10 amp/ADU, 5 - 6.9 E-11 amp/ADU, 6 

6.9 E-12 amp/ADU) and has the ability to add bucking 
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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-l 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 DIA 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 2006 into the DIA, this roughly corresponds to an 

output power of 1 kW for the Collins 204C-l transmitter. The other 



221 

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. 



Warm Bootup of the Computer System and Recovery from 
Catastrophic Errors 
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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 15408 , 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 15408 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 <CTRL> 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. 

Initialization of the Transmitter 

The power to the Collins 204C-l 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 2008 which roughly corresponds to 1 kW output for the 

Collins 204C-l. 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 rcp 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 2608' 2) Set channel A of the stepper motor controller for the 

matching network to 212008 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 next to the KEY 

switch on the front of the rep 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 tes1a coil on (switch labeled 

TESLA located near the top right corner of the front of the torch box 



next to the gas flow meters) and flip the KEY switch to the ON 

position. The plasma should now light. 
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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. If on repeated tries the plasma will not light, channel A of 

the matching network stepper motor controller should be increased to 

213008. If there is still no success, channel A can be increased to 

214008. If necessary, increase the exciter power and decrease channel 

B of the matching network to 440008. 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 108 until a 

minimum reflected power is achieved. It should be noted that there is 

backlash in the gears equal to 1508 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 108 until the 

reflected power reading increases and then reduce the reading by 

adjusting channel B at increments of 1008' 

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 212008 for lighting the 

plasma to around 202008 for stable plasma operation at 750 torr. 

Channel B will decrease to around 440008 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 "MTUNE" 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 EXeIT-UP! <LF>". Since the 

display on the front of the exciter is in octal, a value 128 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 lO" long piece of 4" diameter plexig1ass 

pipe which has p1exig1ass 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 plexig1ass 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 plasma 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 rep 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-l 

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, H2 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 "0". 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. 4) 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 swag10k 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 bottom Cajon 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. B) 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 l/B" 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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manufactured as described in chapter 2, on the new plasma tube. 
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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 
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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 6438 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-l transmitter will require periodic cleaning 

and retuning to maintain maximum stability. The variable inductors in 

the input (Collins part L7), driver (Collins part LlO) 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-l 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-l instruction manual. 3) Using a grid dip meter, check 

that the matching network is resonant 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-l 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 is 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 25610 

blocks physically on the disk (referenced as blocks numbered a -

255 10 ), 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 25610 , 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. Because 

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 1000338 . When the 

disk drive ready light is lit, 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. If 

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 377778 , 

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 777778 , 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 "OCTAL <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 "0 <LF>." Table B.l 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 0 UNIT DECIMAL <LF>." The magtape drive and 
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Table B.l Dasher D200 Custom Editor Commands 

KEY STROKE 

F7 

shift F7 

F8 

shift F8 

F9 

shift F9 

FlO 

shift FlO 

Fll 

shift Fll 

F12 

shift F12 

F13 

shift F13 

F14 

shift F14 

F15 

shift F15 

HOME 

CMD PRINT 

shift 
CMD PRINT 

cursor 
arrows 

EDITOR COMMAND INITIATED 

search 

search and replace 

move to end of line 

move to beginning of line 

delete to end of line 

delete to beginning of line 

move right one word 

move left one word 

increment editing block by +1 

decrement editing block by -1 

toggle INSERT/REPLACE 

insert line 

delete character 

delete word 

delete line and go to next line 

delete line 

change editing to new block 

erase entire block 

moves cursor to upper left hand corner 

EXIT the editor, should always be followed by 
the command "DISCARD <LF>" 

redraw the edit block 

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 "448 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 'Ouail' 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 

cornmand "QUAIL <LF>." This opens area 4 where all the custom software 

resides and loads block 4008 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 



Table B.2 

COMMAND TO 
LOAD SOFTWARE 

QUAIL 

UV/VIS 

vuv 

ION-TO-ATOM 

HALF 

PSHALF 

MULTI 

MULTI-D 

TEK 

PLOT 

FIT 

PFIT 

ABEL 

LOAD 
BLOCK 

SOFTWARE 
DESCRIPTION 
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Basic commands to control the 
hardware interface. 

Scan and mapping commands 
for the variable pressure 
torch system. 

Scan commands for the Seya­
Namioka monochromator. 

Routines for collection of 
ion-to-atom ratio data. 
(superseded by MULTI) 

Routines for collection of 
line profile ha1fwidth data. 

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

General routines for mUltiple 
wavelength spatial mapping. 

Routines for working up data 
collected using the routines 
found in the MULTI package. 

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

Plotting routines for graphical 
display of data. 

Polynomial fit routine, 32-bit. 

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

Abel inversion routines. 



2D-CONTOUR 

DIRECTORIES 

LOONEY-TUNE 
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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/yIS' 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 17778 , 

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 

AID 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 not 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 mapped 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 value 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 UVfVIS package except that it routes the 

monochromator scan commands to the Seya-Namioka vacuum 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: 

IIA ("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 IIA routine. The results 

can be saved as is or they can be weighted using the ion emission 



data. This routine has been superseded by the MW/ routine of the 

MULTI software package. 

Use of the 'HALF' Software Package 
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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>" 
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executes the ha1fwidth calculation routine. The ha1fwidths for the 

entire spatial map can be calculated or specific map step positions 

may be entered and the ha1fwidth for only that location is calculated. 

If the ha1fwidths for the entire map are calculated, the results are 

stored on disk with values times 100 (ie. 256 is a ha1fwidth of 2.56 

angstroms). Individual ha1fwidths that are calculated are displayed 

on the primary terminal. The command "HWP" <LF>" will execute the 

ha1fwidth 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 ha1fwidth. 

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 (IIMW+/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 



265 

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 'PLOT' Software Packa~e 

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 '1' 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 '1', 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. If the variable is equal to '1', 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 primary terminal. 

The resulting coefficients are displayed on 

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 soft~.,are 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. In 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 53010 , 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 - SOFTWARE 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 

(8» 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. If 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 (8) 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 an 

unbootable system in block number 3. Block number 157 (8) contains 

additional custom system commands (see source code listing). The size 

of the disk scratch area (DSA) has been changed from 11440 (8) to 

20570 (8)' 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 (10)' The DSA variable is located in block number 30 (8)' 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 SYSLOAD s, 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 (8) through 366 (8). 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 (8) 

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. 



SYSLOAD 
NUMBER 

o 
1 
2 
3 
4 
5 
6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 

STARTING 
BLOCK 

31 

50 

66 
273 
60 

100 
106 
253 
63 

144 
132 
122 
266 

341 

151 
154 
160 
124 
127 
271 
201 
131 
204 

167 
62 

105 
305 

37 
320 
205 
213 

336 
340 
241 
226 
232 
276 

275 

Table C.l SYSLOADS 

ENDING 
BLOCK 

34 

57 

70 
275 

61 
104 
111 
265 

64 

150 
143 
123 
270 

367 

151 
156 
165 
126 
130 
272 
202 
131 
204 

167 
62 

105 
317 
46 

335 
212 
225 

337 
340 
247 
231 
237 
276 

SOFTWARE 
PACKAGE 

DOUBLE PRECISION DEFINITIONS 

MAGTAPE ROUTINES 

SWAPPER 
TEK 611 DRIVERS 
F.P. TRIG FUNCTIONS 
VECTOR ROUTINES 
CHARACTER PLOTTING 
FLOATING POINT SOFTWARE 32-BIT 
INTERRUPT SOFTWARE 

TEK 4012 DRIVERS 
GRAPHICS 
VIRTUAL ARRAY ROUTINES 
32-BIT INTEGER DIVIDE 

DOUBLE PRECISION F.P. 64-BIT 

CLOCK 
PLOTTER 
DESCRIPTORS 
Ln, exp, RANDOM NUMBER GENERATOR 
MATRIX INVERSION TECHNIQUE 
FORTH DATA TAPE ROUTINES 
TAPE/DISK ARCHIVE 
TAPE COPY ROUTINE 
PAPER TAPE TO CORE TRANSFER 

INFOTON DRIVERS 
SELF LOADING MAGTAPE 
TELESCOPE, TIMER 
SOURCE CODE AUDIT ROUTINE 
HARDWARE FLOATING POINT 
FFT 
USER AREA MANIPULATION 
DATA AREA, VIRTUAL MEMORY 

VIRTUAL DESCRIPTORS 
STACK OPERATORS 
HARDWARE DOUBLE PRECISION F.P. 
DATA TAPE COPY ROUTINE 
PLOTTER SPOOLER 
GRAPHICS DUMMY DEFINITIONS 

(** all SYSLOAD and block numbers are OCTAL **) 
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SOFTWARE LISTING 



277 

II LOC:-: NUMBER 3 3 

1 0 CONSTANT 0 1 CONSTANT 1 2 CONSTANT 2 
~ 3 CONSTANT 3 4 CONSTANT 4 5 CONSTANT 5 36 CONSTANT $SYS 
3 4 LOAD 5 LO~D 6 LOAD 7 LOAD 10 LOAD 11 LOAD 12 LOhD 
4 0 YYY SET GAG GAG -1 YYY SET -GAG *** 10 - CONSTANT ** 
5 13 LUAD 14 LOAD 15 LOAD 16 LOAD 17 LOAD 20 LOAD ~1 LOAD 
~ 22 LOAD 23 LOAD 24 LOAD 25 LOAD 26 LOAD 27 LOAD 
7 71 CONSTANT CDITOR 112 CONSTANT SeDITUR ]0 LOAD 35 LOAD 
8 -GAG INF BELL 
9 CR" SET RESTART ADDRESS = " *** . " OCTAL " DEBUG 

1(0 CR U DGIUCi MODI.: SET !" SYS. SIZt:: = " PI':I:::\,! It !"I,:''::V 1+ ~ M~,>: 
11 O. 376 LIST ( MODIFIED 10NOV83 - ATK) 0 L. 
12 PUBLIC RECAL ;5 
13 STATUS BITS: B15 1/0= FPS FPU/DG FPU,B14 1/0=TEK4012/TEK611 
lA B13 J./()==:! 'ITI< DI;:V/1 </TK Di';:'v'S, BJ.2 1/0=1 Ti'K/r,:O 7Tt,. 
J.5 Bll 1/0=INC. PLTTR/NO INC. PLTTR ( FPS (=> NON-EXISTANT 
U .. B::.I. J./(o=i:r-'/:". [,'L rT:,:iNU INC. I"L TTl:;; ( Ff'~j ".>'> NUN-CX'[STANT ) 

35 

1 ~ CUSTOM BLOCK 
_ : F'iU ',3;, I ClUC:;:Y :;- ! 63~ LO CIN :2 " ! 605!,O CiN 'i + I 63511 
3 COUT 3 + ! 61111 COUT 6 + I 24365 I QUERY 50 + I ; 
1( : S' .. : r.: Hi I W.Jl,:I::Y ':: ,- I ~~';(,_,O c.l N 2 + ! bO'Y:,O C!: N 4 + Co 3551 
5 COUT 3 + ! 61151 LOUT 6 + I 24364 I QUERY 50 + I : 
i., le' LF'l ' 
-, = SEr'IT SEDl TOr-;: LOAr' ; 
IJ 15: LDAV 

PPI CR" SET FOR PRIMARY TLRMINAL" 
.ll~' 

11 ;~; 

", -
-
4 
5 
6 
7 
D 
9 

1 (I 
11 
12 
13 
14 
, , 

.L •• ' 

.~ u 

;5 
.r-.... 
;S 

1.11 157 

OCT?-i,-
L-DP 0 SYSLOAD ; 
l"I'I" LIA~;L ~ OCTt=\L 11 ~;'i'_;LOMI £IA'"jE ! ; 
L-MAGTAPE 2 SYSlOAD ; 
L--AI';:CHH'C [It=\~L @ OCT(~L 201 Lli,\D BA'':'E ! ; 
L-USERAR~A BASE @ OCTAL 277 LOAD BASE ! ; 
L-Dt=\TAARCA DAS~ @ OCTAL 43 SY~lOAD BA~E ! 
L-FDATATAPE BASE @ OCTAL 30 SYSLOAD BASE ! ; 
QUt=\Il UCTAl 4 UPLN QUAIL 400 LOAD ; 
24K " RELOAD BLOCK 3" CR 57777 SYSGEN FORTH 
32K U RelOAD ~LOCK ]" CR 77777 SYSGeN FORTH 
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I':LOCI': NUMBlR 74 112 

1 IN~OTON AND ADM-3A SCREeN CDITUR CUNTRUL BLOCK) 
2 PREV 1+ @ @ BASE @ OCTAL EDITOR LOAD 1 RLOAD 2 RLOAD 
3 F"OSJTION INFLIN:::: HORPOS ; 
4 CUP 'LN @ 1- 0 MAX INFLINE ; 
S CDOWN 'LN @ 1+ INFLINE ; 
6 CLEFT CCUR @ 1- 0 MAX HORPOS 
7 CRIGIH CCUI~ @ 1+ HORPOS 
8 HOME IHOME ; 
9 EEOL CCUR @ .LN @ 101 CCUR @ - DUP 0 < IF DROP ELSE 

10 Dur SPACES CCUR t! THEN PUSITION ; 
11 CODE 1-! 0 2) 1) DSZ, 401 , POP JMP, 
12 CODE 1+! 0 2) I) lSZ, 4()1 , POP JMP, 
13 C! OP ! PU1C; : C@ IPB ! GETCB 
1", : I. F ! • ; 
15 3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 56 RLOAD 
16 BASe! Dur CR CDIT" EDIT ;5 

l.<LOCi'. NUMBEr,: 01 

1:: J Ui'\i"U~; T l1LI':;T 
1 I , 

121 

77 I , 
"(~A 

"QD~L ...,-, 
.:...:.. 

, 
, 

31 , 
I "QR , 

~ 4 , I "Q~ , ~ , I "uc .30 , "l~X , 
l; 0 , , "OF , , L.~:i;:OF: , 
,:. 
.! 

.~ 

"Q HUME" "Q" MATCH KEY 77 AND QLIST HOME " 
D.:. i"(.)UL T [tU(:- 40 :: r:' I.'f( '! ;.'-. C ( r'ep l'lce ) 

ELSE .1 ( insert) THEN ELSE ERROR THEN; 

I "[.IY • 
23 , I "Q S , 
4(' , I ~~U~L 

" MATCH : 

D 44 JUi'ii'Ll'.:a COMMAN[I 16/, , "5 , 164 , I r'G , 141 , I "[' , 

11 

23 , I "S , 7 , I "G , 1 , I "A , 5 , I "E , 170 , I "E , 
24 • I "T , 14 , I "L , ~ , I "8 , 31 , I "Y , 1~1 , I ~OE • 
17 , I "0 , 3 , I "C , 22 , I "R , 15 , I .RET , 150 , I "X , 
4 , , "[I , 6 , I "f , 11 , , "I , .30 , I "X , 145 , I "L , 

13 177, I DEL , 26 , I "U , 13 , I "K , 21 , I "Q , 166 , I "U , 
14 1.!', I "N , ::::-; , , 1\ U , ]. {,S , I "Y , 14:S , , "I.l Y , 144 , .. ,. '.,. 
15 163, I "N , 146 , I "R , 152 , I "KD , I DEFAULT • 
Ie. : U "U LXlT? ZU;:U' B;~.G.l.N K[Y 177 Al'i[I COi1M~1"![1 EX:.T? ~ Un< ; ;5 

iILOC:-; NUMBER 120 170 

1 
-, .. [[I IT DI .. UCI\ For;: DASHU;; 2()0 ~;[YI:IOA:m '1'1(5 9/86 

USE THIS BLOCK OR BLOCK t121 ) 
3 ,,[," "'m.: 20 0 [lU "N L()UF' "QE ; 
4 25 JUMF'L1ST ""'LIST 175 , I "G , 154 , I "L , 156 , I "Y , 
5 176 • I AN • 173 , , AC , 153 I AR , 174 , I "V , 
6 155, I "'T , 152 , I "'A , 172 , , "F , 151 , I "Q[lEL , 171 , 
7 I "QY , 150 , I "Q~ , 170 , , "Q[t , 147 , I "QA , 167 , I "OF • 
El 140, I "'CP , 160 , I "U , 166 , I "1.1 , 21 , I "K[I , 1 , I "0 
9 I £RROF: • 

10 : "" KEY ""LIST ; 
11 : DEFAULT [lUP 40 ) IF I/R @ IF.C ( replQce) 
12 t.::L~[.l ( inser·t) TIICN F..:UJE ERRUR THEN ; 
13 12 JUMF'LIST COMMAND 31, '''5, 30, I "[I ,15 , I .RET , 
14 27, I "[ , 32 , I "X , 10 , I "QE , 36 , I 1\" , 
15 12, I .RET , 177 , I DEL , 11 , , "1, I DEFAULT , 
16 : U "U eXIT? ZeRO! BEGIN Key 177 AND COMMAND EXIT? @ LND ; ;S 



IkOCK NUMBER 225 341 

~ ( DOUBLE PREC DG SFTWR F.P. 
.' REMi:r-iBEF: TEST 

2~9 

to 

3 ", FNORM.FF \IF \ BASE @ OCTAL 11 SYSLOAD 47 SYSLOAI:i 

5 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 7 RLOAD 
6 1 0 I~'-OA(I 1 ~ j,LOAD 13 RLOF~[I ( 14 RLOAD 
7 21 RLOAD 22 RLOAD 23 RLOAD 11 RLOAD 
8 BASE! '. 

10 CR n SOFTWARE DOUBLE PRECISION FLOATING POINT LOADED • CR 
11 BELL 

J 4 ;S 
~:.' ; '.., 
J.6 ; S 

I.cLOCK NUMBI:.R 226 342 

1 ( DOUBL~ PREC. UNPCK & REPCK 
o L Uf-J'.:;TArH .FF 

4 
,. -, 

4CONSTANT CONSTANT , , , ;CODE 4 0 LI:iA, 0 
J S) (I Slr'l, 2 :n 0 LD(" ::! '.n () SIA, 1 .5 i 
o 3) 0 LDA, PUT JMP, 

2 SUB, 
o LL'C;, 

6 4VA~lABL~ rN1~Gt.K , , , 
0.0 DCUNSTANT DZERO 

8 0 Q 0 0 4C0NSTAN7 4ZERO 
'.I 

.1. .~' 

.1." 

].:.' ; S 
.to 

I.lL 00. NUMBER 227 343 

1 ( DOUBLE PREC. FLOATING POINT 
::: UJI,c. Ui', • I,:,-:i'CI\: 6 S) Co LVA, 10 S) 
:s 7 S) oJ LDA, 11 5) 1 LDA, 7 S) 
4 CO~~ FFrU~ 0 2) U LDA, 0 0 MU~, 

3 1 LOA, 1 2 ADD, PUT JMP, ,­-, 

1 L[lr~, 6~';:' 1 '.:; I i~', 
1 STA, 11 S) 0 SlA, 
*2 0 0 SUB, tC *2 

3 3) 0 LDA, 
1 S) (.1 ':.'; (.;, 

t2 ) 
J.O s;. C' S·1(" 

NEXT JMF', 

6 COD~ ffAD~ 0 U) 0 LDA, 0 0 MOV, *2 0 0 HUV, 11 0 5) 0 STA, 
NEXT JMF', 

8 : UNPCK.FF DSWAP -2ROT UNPCK UN.REPCK ; 
9 : RE~CK.FF UN.R(PCK RCPCK DSWAP DDROP ; 

LO SUBROUTINE E(=H 13 S) 0 LDA, 0 0 MOV, *2 13 S) 0 STA, 12 S) 0 
11 LDA, 0 0 HUV, *2 tC 12 S) 0 ~TA, 11 S) 0 LDA, 0 0 HOV, *2 +C 

11 S) 0 STA, 10 S) 0 LOA, 0 0 HOV, *2 tC 10 S) 0 STA, RETURN 
13 SUBROUfiN( L=jri 10 ~) 0 LDA, 0 0 MOV, 12 10 S) 0 STA, 11 S) ( 
14 LDA, 0 0 MOV, 12 tC 11 S) 0 STA, 12 S) 0 LOA, 0 0 MOV, 12 +C 

l~' ::;) () SHI, 13 t;) 0 LDr:" 0 0 MOV, 12 Ie 13 S;' 0 STA, RETUi-·;· 15 
16 ;S 
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DLOCK NUMBER 228 344 

1 ( DOUBLE PREC. FNORM.FF .3 ) 
~ 3 ,CODi FNO~M.Fr 177400 , 360 , 177700 , 3 3 SUD, 10 S) 1 LDA, 
:5 11 MOV, SZR IF, 11 S) 1 UIA, 11 MOV, SZR IF, 12 S) 1 LDA, 
4 1 1 MUV, SZR IF, 13 5) 1 LDA, 1 1 MOV, SZR 3 3 INC, ELSE, 
5 3 3 INC, THEN, ELSE, 3 3 INC, THEN, ELSE, 3 3 INC, THEN, 
6 3 3 MUV, !:iZR IF, , FNOI~M.t":F 2 t 0 LDA, 3 S) 0 STA, 
7 ELSE, HERE 10 5) 0 LDA, , FNORM.FF 3 LDA, 3 0 AND, • SNR IF, 
8 3 S) IUZ, 401 , E=>H JSI';:, t::=>H JSI'\, L=>H JSI(, t::=>H JSR, SWAP 
9 JMP, ELSE, HERE ' FNORM.FF 1 t 3 LDA, 3 0 AND, t SZR IF, 

10 3 5) DSL, 40.1 , E<=H JSj~, t::<=H JSii:, E<=H JSi~, I:::<=H JSR, SWAF' 
11 JMP, THlN, THEN, THEN, NEXT JMP, 
12 SUBIWUTINl: A=>D 4 S) 0 LlIA, 0 0 MUV, /2 4 !:I) 0 SI'A, '5 S) ,) Lr:~;. 
13 0 0 MOV, 12 tC 5 S) 0 STA, 6 5) 0 LDA, 0 0 MOV, /2 tC 
14 6~) 0 STA, 7 S) 0 LDA, 0 0 MOV, 12 *C 7 3) 0 STM, RETURN ;S 
.LS 
.l.lJ 

IcLOCt.: NUMBER 22'1 345 

L ( DOUBLE Pk~C. FLOATING PT. PLUS ROUTINES 
") SUBrWUTINL ~y:,<~, o !.i) (0 Uw" 1 S) 1 LV;:I, 0 ~:. 1 Sl'~, 1 ~i (. ::;;', 

2S)OLDA, 3S)lLlIA, 2S)1STA, 3S)OSTA, .. , 
", 

4S)l\L[I~'t, 10S).lL[t~" 4S)1STA, !,OS)OSTA, 
5 5) 0 LDA, 11 5) 1 LDA, :, S) 1 STA, 11 S) 0 STA, 

6 6 '3) 0 LJ)f~, 12 '_;) ,l Lt,t~'., 6 !5) l. SU·), J.2 Si 0 STP" 
7 S) 0 UtA, 13 S) 1 UIA, 7 S) 1 STA, 13 S) 0 S'rA, Rf:.TUF'N 

8 SU~(UUTIN~ A=-=D 1 S) 0 LDA, 0 0 COM, 0 1 MUV, 7 Si 0 STA, 

J " .... 
I'·, 
J.~ 

,'7 .. , -' 

6 S) 0 LDA, 0 0 COM, 6 S) 0 STA, 5 S) 0 LDA, 0 0 COM, 
5 ~) 0 ~IA, 4 5) 0 LDA, 0 0 CUM, 4 S) 0 SlA, 6 ~) 0 LDA, 
1 1 INC, SZR IF, 7 S) 1 STA, 5 5) 1 LDA, 0 0 INC, SZR IF, 
6 ~i) 0 STA, 4 'j) 0 LIt':;, .l l. iNC, ~;NI~ 0 0 lNt.:, S~) 1 STA, 
4 S) 0 STA, lLSE, 6 S) 0 STA, THEN, ELS~, 7 5) 1 STA, THEN, 
r;:;: TUr:N ; S 

liLaCI': NUMBf:.R 230 346 

J ( DOUBLE ~RECISION ROUTINES *5 
" C OIti_ j"j'LU''';. 0,,<,_ .5 :.,) 0 UIA, :2 S) 3 LlIl-), 0 3 SUi.: , SNR IF, 
3 3 3 MOV, SPL IF, 3 5) 3 STA, A><E JSR, 2 5) 3 LDA, 3 3 NEG, 
L. THt.:N,.1 3 r\l'!V, :1'2 .5 .3 HUt-I, *2 :2 S) 3 ST'-i, HLi,:E A=>D JSr-:, 
~ 2 S) ISZ, JHP, THEN, 0 S) 3 LDA, 3 3 HUV, 12 SNC IF, A=-=D JSR, 
6 THEN, NEXT JMP, 
7 SUBROUTINE E=-=H 13 S) 0 LDA, 0 0 COM, 0 1 HOV, 13 S) 0 STA, 
B 12 <J) 0 L(I~), 0 0 COM, J.2 ~;) 0 ST,:I, J.l 'j) Co LVi'" 0 0 COM, 
'.~' 11 S) 0 STA, 10 S) 0 UtA, 0 0 COM, 10 S) 0 STA, 12 5) 0 UIA, 

10 11 INC, :';Lj~ If, 13 S) 1 SHI, 11 S) 1 LDA, 0 0 i:rK, SZR IF, 
11 12 S) 0 STA, 10 S) 0 LDA, 1 1 INC, SNR 0 0 INC, 11 5) 1 STA, 
1:2 10 ~;) 0 S'iA, LL~iL, 12 S) 0 STA, THEN, £LS;~, 13 S) 1 STA,'r HI:>" 
13 RETURN ;S 
l' 

15 
:t.6 



2~1 

VLOCt-: NUMBER 231 347 

1 ( DOUBLE PREC. FPLUS 16 ) 
2 SUB~OUrrN~ A=+=E 12 S) 0 LDA, 13 5) 1 LUA, 7 S) 3 LDA, 3 1 A~~, 

SZC 0 0 INC, 13 5) 1 STA, 11 5) 1 LDA, 6 5) 3 LDA, 3 0 ADD, 
SZC J. 1 INC, 12 S) 0 STA, 10 !;) 0 LD(:I, 5 S) .:; LI)A, 3 1 A['L', 
SZC 0 0 INC, 11 5) 1 STA, 4 5) 1 LDA, 1 0 ADD, 10 5) 0 STA, 

3 
4 

6 

8 
S' 

.!.(, 

il. 

F:ErU;~I" CO[lE FeLUS.2. HID 1 S i 3 LDA, 3 3 MOV, 12 S!'K 
IF, E=-=H J5R, THEN, A=+=E JSR, 3 3 SUB, 0 0 HOV, SHI 
IF, L=-=H J~il(, .3 3 SUB, .3 .3 iNC, THCN, 1 5) 3 ~TA, NEXT JMr', 
FPLUS.FF FPLUS.ONE FPLUS.2.TWO ~ 
Ff+ UN~C~.Ff FPLUS.fF FNORM.FF R(PC~.FF 
FF- FHINUS FF+ ~ 

i.2 I'"F. f'. D[li~l1;:'; (TEMP FIX ) 

J.4 
13 SUBROUTINE A(=D 7 5) 0 LDA, 0 0 MOV, *2 

o 0 MOV, *2 tC 6 5) 0 ~TA, 5 S) 0 LDA, 
5 5) 0 STA, 4 5) 0 LDA, 0 0 MOV, *2 +C 

7 5) 0 s'rA, 6 5) 0 LDA, 
f ... 0 MOV, )!o:; -+': 
4 5) 0 STA, RETURN ;S 

BLOCK NUMBEI;: 232 

1 ( DOUBLl PRLC. FDIU.FF 17 ) 

4 
:.i 

.. ~. 
1 t·, 

1 .. 

J.J 
J.~ 
.I.:', 
i.(.> 

:2 ,t::ijll,~ 1'"[I,iV.I"!"- H>,( , 0 , .. 1'['i'v'.i'F .. ('DiV.; F J.+ hU'v'I'::, 0 ..: '""i,,, 
N 0 STA, N 1+ 0 STA, N 2 + 0 STA, N 3 t 0 SlA, A(=U JSR, A(=D 
JSi(, A ::=1) J',;I;:, A<=[I JSi" .to 'j) C' L\.IA, 0 0 MOI.', ME;: t:: 
N 3 + 1 LDA, 1 1 MOV, *2 +C N 3 t 1 SIA, N 2 t 1 LDA, 1 1 MO~, 
*2 tC N 2 ~ 1 SlA, N 1 + 1 LDA, 1 1 MOV, *2 ~C N 1 + 1 Sl~, 
N 1 LDA, 1 1 MOV, *2 +C N 1 STA, • FDIV.FF 1+ DSZ, IF, 
N J 1 0 LUA, 13 U) 0 SIM, N ~t 0 LDM, 12 S) 0 SIA, N 1 + 0 ~~, 

11 S) 0 ST(4, NO LDA, 10 S) 0 STA, 0 S) 0 LUA, 1 S) AD, 
:t. ~i) () ':.;r~'" .3 'j i (j U)A, :2 ~:I;' 1 I_Dp" ! (, A/.I"J, .3 ~,;' 0 SlA, 1"[',', 

JMF', THE.N, 13 S) 1 LDA, 11 MOV, *2 tC 13 S) 1 STA, 
U ~;) 1 Ll:'(~" 11 MDI.', *~ tC J.:::~) 1 SH'" L1 ',~:' 1 Ll.t{;, 11 MC".' , 
*2 tC 11 Si 1 STA, 10 S) 0 LDA, 0 0 MOV, *2 tC 10 S) 0 STA, 

J. I" IV, :'i.: iC ,5 ,~ 'J;J:;, 1 ! l'lDV, ,.:: I'C 4 S i 1 LI';"', ,',0 :.,) 0 L~'(., 

1. ':' ~;UF(, tC i' SZC ;5 

233 '7C" 
...J.JJ. 

J ~ DOUBL~ PR~C. FP DEFINITIONS FDI'.,J.FF CONT. *8 ) 
IF, ~ ~ INL, CLS;_, 1 0 SUL" :C 11' S,~I~ :u', 5 ~;i 1 LDA, 

~ 11510 LDA, 10 SUB"tC ~ SZC I~, 3 3 INC, ELSC, 
4 1 0 SUD, tC * ~ZR If, 6 ~i 1 LDA, 12 ~) 0 LuA, 1 0 SUB, ~C T 
':J SZC IF, 3 3 INC, t:.LS[, 10 SUB, tC i SiR H, 7 S) 1 LDA, 
6 13 S) 0 LD(-), 1 0 SUB, tC it SZC 1(, 3 .3 INC, THl::i" THEN, 
? _ THEN, THEN, THEN, THEN, THEN, 3 3 HOV, SNR IF, SWAF' [IUF' 
8 JMF', SWAP fHLN, 7 5;' 1 LDA, 13 U) 0 LDA, 3 J SUB, 1 0 SUB, 
~ SNC IF, 3 3 INC, THEN, 13 5) 0 STA, 6 5) 1 LDA, 12 5) 0 LDA, 

10 3,3 MOV, SNi( H', ,5 .3 SUl.;, 1 0 SUll, SNC II':, 3 '3 INL, THLN, ELS~t 
11 3 3 SUB, 1 0 ADC, SNC IF, 3 3 INC, THEN, THEN, 12 S) 0 STA, 
12 5 S) 1 LDA, 11 5) 0 LDA, 3 J MUU, SNR I~, 3 .3 ~UB, 1 0 SUB, 
13 SNC IF, 3 3 INC, THEN, t:.LSE, 3 3 SUB, 1 0 ADC, SNC IF, 3 3 INC, 
14 THLN. TH~N, 11 S) 0 STA, 4 SI 1 LDA, 10 5) 0 LUA, 3 '3 MOV, S2P 
15 1 0 SUB, S~P 1 0 ADC, 10 S) 0 STA, JMF', 
.LC : 1"1'/ Ui'!('L."JF FDIV-t'f FNO~M.FF RL::PCr\.I:'F ;S 
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tlLOCK NUMBEF: 3::: 

1 ( MDr<E. 
~ DECIMAL 
3 
~ : FF*.TEMP 1.0 F:FF 4SWAP FFI FF/; (TEMP FIX) 
5 : FF* 4Dur OFf~Q IF 4SWAP 4DUP OfFEQ IF 4SWAP Fi"*.TLMP ELSE 
6 4DROP 4DROP 4ZERO THEN ELSE 4DROP 4DROP 4ZERO THEN ; 
7 OCTAL 
8 
«? 

10 
.i.1 ;S 

l.CLOO: NUML~ER 235 

Jo 0: [t. P. F .1:'. COMF-'AI\l SONS 

3""­..J':> 

", 1 ,c urn: Oi4.'1··L:t~·-A J. 3 , .3 3 ~.;ULi r lOS) 0 LDA, 0 (. MO''), SZf.: 
-, 
-' 
4 
~ .. 

9 
10 
11 
1::: 

3 3 INC, 11 S) 0 LDA, 0 0 MOV, SZR 3 3 INC, 12 5) 0 LDA, 
(0 0 MUV, SL,:: J 3 INC, 13 ~;) 0 LilA, 0 0 MU\,', ~";lR 3 3 INC, 
3 3 MOV, SNR IF, 3 3 SUB, 3 3 INC, 1 S) 0 LilA, 0 0 MOV, SNR 
3 _~ NL~G, THL:N, , Of'"F[Ll-"A 0 LDA, 0 2 Aloi), 0 ':i i 3 STA, 
NEXT ...!MF', 

OFFEQ 4ZERO UNPCK.~F OFFEQ-A 
Ff~U ff- OfF~~ 0 
FFGE FF- OFFEQ 0 ~ 
~"I:"LL i"'"t'" - OI'"I:-U~ 0 

FFG FF- OFFEQ O( ; 
FI'"L F(- 0FI_oi_:o. 1 = ; 

:I.;' ; ~ 

I.«LOO: NUMBf:.R 236 354 

1 ': DOUBLE r-'RLCISION FF' INT->DP. FP. t11 
-, 1 ,CO[l:~: Dt":LI".j":F J.6 • 0 (0 SUB, -11 'J) 0 STI-~, , Dt"'"LT.FF 0 UIA, 
3 -7 S) 0 STA, 0 S) 0 LDA, 1 S) 1 LDA, 0 0 MOV, SMI IF, 
4 -11 S) I~~, 1 1 NCG, SNR 0 0 NEG, S~P 0 0 CUM, 0 S) 0 STA, 
~ 1 S) 1 STA, THEN, 0 0 SUB, -1 S) 0 STA, -2 S) 0 STA, 
6 6 0 LDA, 0 2 SUD, 4 0 LDA, 0 2 SUB, NEXT JMP, 
7 : DFFLOAT l.CFLT.FF FNORM.FF REPCK.FF ; 
8 : FFLOAT1 DUUDLE DFFLOAT ; 
'? 

l(1 ;S 
11 
1~ 

13 
.!. l: 
1:' 
16 
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i.lLOCI': NUMBER 240 360 

1 
'; 

3 
~. 

5 
{, ;5 -, 
!3 

" 
10 
11 
.l:2 
~ ~ 
.L ~ '; 

lt" 

.L6 

l<LOC;;: NUMBER 241 361 

1 
". --, 
~ 
c· 
.J 

6 ; ,-.;.> 

(". 

" , 
., (, . 
1 1 
:t ", -
.J. .. ' 
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i.lLon: NUMBE.R 242 362 

1 DOUBLE. PR[ClSION fLOATING POINT - CONVERSIONS * 2 1 ,CUDL .UXS 17400, 0 S) 0 LDA, (.UXS 1 LDA, 
-' 1 0 AND, >< PUSH JMP, 
4 1 ,CODl:. .[WI'·X 4/000, 0 U) 0 LDA, 0 0 MOV, 8Ml 0 0 SUB, 

6 
10365 DUB, (.DFFX 1 LDA, 4065 DOB, 10165 DOB, PUSH JHP, 

FFIX1 DSWAP DDRUP FIX1 ; 

o 
C;' 

F:FF 0 0 DSWAP ; 
: FFLUAT1 ~LUATl F:FF ; 
FF:F DOVER DPOS 0= IF 0 0 1 4 PICK 177400 AND FF+ THEN 
DSt~AP lIDROP ; 10 

1.1 : DFFLOAT DFLOAT F:FF 
12 DFFIX FF:F DFIX ; 
13 CODE 4kOT 4 S) 1 LDA, 3 S) 0 LDA, 4 S) 0 STA, 2 S) 0 LDA, 
14 3 S) 0 STA, 1 S) 0 LDA, 2 ~) 0 STA, 0 S) 0 LDA, 1 S) 0 SlAr 
15 0 5) 1 STA, NEXT JHP, 
16 ; 5 



I.ILOCK NUMBER 243 363 

1 ( DOUBLe PRECISION FLOATING POINT - STACK OPERATORS) 
2 CODE 4DROP 4 0 LDA, 0 2 ADD, NEXT JMP, 

284 

3 CODC 4DUr 4 0 LDA, 0 2 SUB, 4 2) 0 LDA, 0 2) 0 STA, 5 2) 0 LDA, 
4 1 2) 0 STA, 6 2) 0 LDA, 2 2) 0 STA, 7 S) 0 LDA, 3 S) 0 STA, 
5 NEXT JMP, 
6 CODE 4SWAP 4 S) 0 LDA, 0 S) 1 LDA, 0 5) 0 STA, 4 S) 1 STA, 
7 :; S) 0 LDA, J. S) 1 LDA, 1 S) 0 STA, :) S) 1 STA, 
8 6 5) 0 LDA, 2 S) 1 LDA, 2 5) 0 STA, 6 5) 1 STA, 
9 7 S) 0 LDA, 3 5) 1 LDA, 3 S) 0 STA, 7 5) 1 SlA, NEXT JMP, 

10 CODE 40VER 4 S) 0 LDA, -4 S) 0 STA, 5 5) 0 LDA, -3 5) OSTA, 
11 6 S) 0 LDA, -2 5) 0 STA, 7 5) 0 LDA, -1 S) 0 S)A, 4 0 LDA, 
J? 0 2 SUB, NEXT JMP, 
13 CODE 4PICK 3 0 LDA, 0 
14 J .:s) 0 LDA, J U) 0 
15 1 S) 0 STA, 0 3) 0 

2 SUB, 3 S) 3 LDA, 3 3 ADD, *2 2 3 ADD, 
STA, 2 3) 0 LDA, 2 S) 0 STA, 1 3) 0 LDA, 
LDA, PUT JMP, 

16 ; S 

l,tLOCK NUMBEI, 244 364 

( DOUBLE PRECISION FLOATING POINT - STORE ~ FETCH OPERATORS) 
2 COD£ rF@ 0 S) 3 LDA, J 0 LDA, 0 2 SUD, 3 3) 0 LuA, 3 S) 0 51A, 
:; 2 3) 0 LDA, 2 5) 0 STA, 1 3) 0 UtA, 1 S) 0 STA, 0 3) 0 LDA, 
4 PUT JMF', 
~ CODE FF! 0 5) 3 LDA, 1 S) 0 LDA, 0 3) 0 STA, 2 5) 0 LDA, 
6 l 3) 0 STA, 3 5) 0 LDA, 2 3) 0 Sf A, 4 S) 0 LUA, 3 3) 0 STA, 
Y 5 0 LDA, 0 2 ADD, NEXT JMP, 
", COD:':: r','IFt: I~I" 3 LDA, -':! '3 i 0 LI'c:l, 0 S) '3 LDA, 0 0 AD(', *2 SZF: 
9 0 3 ADD, 3 0 LDA, 0 2 SUB, '3 3) 0 LDA, 3 S) 0 STA, 2 3) 0 LDA, 

10 ~ U) 0 STA, 1 3) 0 LDA, 1 S) 0 STA, 0 3) 0 LDA, PUT JMP, 
11 CODE FF!l RP 3 LDA, -2 3) 0 LI.IA, 0 S) 3 LDA, 0 0 ADD, *2 SZR 
12 0 J ADD, 1 U) 0 LDA, 0 3) 0 STA, 2 S) 0 LDA, 1 3) 0 STA, 
13 3 S) 0 LDA, 2 3) 0 STA, 4 S) 0 LDA, 3 3) 0 STA, 5 0 LDA, 
14 0 2 ADD, NeXT JMP, 
15 ;5 
16 ;~; 

l'LOCi': NUMBEr, 245 365 

1 COD~ ~-'D~POSIT 0 S) 0 LDA, D[POSrr JSk, MeM 3 LDA, I·, 
3 

5 

7 

5 3) DSZ, 5 3) D~Z, POP JMP, 
4CONV~RT F 4 ~ r 1t ~ DUP 400 * 

F 4 + 2* 41 + DUP OP ! 5 -ROLL 
BAse ~ D/MOD -Ror DROP ~ -ROLL 
OR OR OR 0= END 4DROP 

OR OV~R DUP 1+ ~1 WORDS 
BEGIN 0 4 0 DO 
LOLIt=' 60 + $-'DEi:'OSIT 4DUF' 

[tUP or' ~ - i~ ~ MAX SWAI-:' OVEI;: - 1+ SWAP ; 
8 0 40640 DINTEGER .POWLRS 0 0 , , O. 0 41144 , , , , O. 10000 
9 42047 , , , , o. 57020 43~37 , , , , 0 67701 103362 47043 

10 , , , , 1314120 152025 161326 55516 , , , , 174756 164477 
11 47403 73030 , , , , 174756 164477 47403 73030 , , , 
12 FLOAT ING 
13 : FF*lO** Dur I 8*10** ! ABS 127 AND I .FF ! 7 0 DO 
14 .Ff 1 AND If .PoweRS FF@I 8*10** O( IF FFI ELSE 
15 FF* THLN THEN .FF 21 DUP I .FF ! IF 1 ELSE 7 THEN +LOOP 
16 • S 
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[cLOCK NUMBER 246 366 

1 
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14 
15 
16 ;S 

.P10 FABS 4DUP OR OR OR IF DUP 256 / 255 AND 64 - FLOAT1 
1.20412 F* FIX! DUP O( IF 1- THEN MINUS NXP ! 
3 0 DO 4DUP NXP @ FF*10** 0.0 1.0 40VER FFLE IF 3 ELSE NXP 
INCREMeNT! THEN 5 -ROLL 0.0 10.0 FFGE IF -1 NXP t! 1 ELSE 
3 THEN AND +LOOP 4DROP NXP @ MINUS ELSE NXP ! DDROP THEN 

F~. F D@ -2ROT D @ ABS 13 MIN DUP D ! 48 OVER F D! 1+ W @ 
ABS MAX 30 MIN W ! DUP O( SFLAG ! 
D ~ FF*10** FABS 0.0 0.5 FF+ FFIX1 
255 AND 4CONVERT DUP W @ SWAP - SFLAG @ - D @ 1 MIN - 0 MAX 
DUP If 0 DO" " LOUP ~L~E DROP THLN SFLAG @ IF " -" THEN D @ 
- DUP XP ! 1 > IF DUP XP @ TYPE XP @ + THEN D @ IF " ." D @ 
TYP~ elSE DROP THEN F D! ; 

EE. DSWAP 4 RULL 4 PICK FABS 4DUP .P10 MINUS FF*10** 5 ROLL 
0<: IF FMINUS THEN Ff •• C' 48 2 F D! NXP @ MINUS DUP ABS 'OM':,,' 
O( IF " -" E:.LSE. " t" THEN. 32 0 F tl! ; DINT ;S 

[(LOCK NUMBER 247 367 
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BLOCK NUMBER 256 400 

1 ( QUAILTRONICS LOAD BLOCK to ) 
~ OCTAL '" FMUL \IF \ 11 SYSLOAD \ OCTAL 
3 '" IJDISK \IF \ 44 SYSLOAD \ OCTAL 
4 REMEMBeR NOOUAIL OCTAL 
5 '" SEGMENT \IF \ 16 SYSLOAD \ OCTAL 
6 FLOATING OCTAL 
7 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 7 RLOAD 
8 10 I~LOA.(I 11 HLOAD 12 RLOA(I 13 RLOAD 14 RLOA[I 
'? 

1.0 
11 
12 
13 
14 
:15 
16 

[IECIMAL 
550 LOAD ( LOAD THE QUAIL-LOADS) 
9& RLOAD ( ~HOW THe QUAIL ) 
CR CR CR • QUAILTRONICS PACKAGE LOADED • DLCIMAL FLOATING 
RCSTU~i QUAIL-BASIC ;S 

IJLOCK NUI'a.IER 257 401 

1. ( QUAILTRONICS DEVICE HANDLERS -OUT! , -wAIT? 
'., CODI,: I.~CLLCT-·OUT ! 0 ~i ) 0 LD~1 , '\ 1 Du~), "' ... '~ ... INC, ND~T JMt' , 
3 CODE OLCAP-(JU1! 0 S) 0 LDA, 42 DOA, .., 2 INC, N[Xl JMF' , ... 
4 COD;.:: Ui~c~)r'··,uu j' ! 0 S) 0 LDA, 43 (lOA, 2 2 INC, ND:T JMF' , 
" ., CODE OVERT-OUT! 0 S) 0 LDA, 45 DOA, 2 2 INC, NEXT JMF' , 
6 CODI': lHILJI\i~'-OUT ! 0 S) () LJ)~), 44 .(IUA, 2 :: INC, NEXT JMF' , 
':/ CODE 01PORT-OUT! 0 S) 0 LIlA, 46 1I0A, 2 2 INC, NEXT JMF' , 
(; CODL, UCXCIT-OUT! () G) 0 L.[I~" 47 DOt, , 2 2 INC, NE;q _'MI" , 
'? CODE Of-'MON-OUT! 0 S) 0 LIlA, 60 1I0A, 2 .., INC, NEXT JMF', ... 

10 COl);.: (l:!1" IJ iH . fJUT ! 0 S) 0 L[lp" 61 [IDA, 2 -, ... INC, NEXT JMF' , 
JJ. CODE QLLECT-WAlT? HLRL 41 SZB, JMF', NEXT JMF', . -, CDOC ClLCM'-WA.L T? Ht~Rl' 4:2 SLll, JMr' , NEXT JMf', J.~ 

.1,3 cor,,= cmCAF'-WAIT? HERE 43 SZB, JMF', NEXT JMF', 
1.4 CO(.II:: I.~'JU(" ·WIIT? 1-11:1((, 4'5 :";ZB, JMJ", N[XT JMP, 
j '" .,J CODE C11-JORZ -WA 1 T? HERE 44 SZB, JMP, NEXT JMF', 
16 : ll'JU'J'UUT! LII·ICH(l·'ClUT! : L1VUV -WA IT? W·JIj;,:l-,I,~A I T? ;5 

1.ILOCK NUMBER 258 402 

1. ( OUAILTRONICS ROUTINES -WAIT? , -IN!!! , -READY? 
2 COD( (lll'URT -I,~A I T? HCf(t: 46 SlD, JMI", NEXT JMF' , 
3 CODE Of-'MON-WA I T? HERE 60 SZB, JMF', NEXT JMF', 
4 CODi: 1l2F'Oln··I.oJ~)'[ T? !-ILl,.:: 6.L SZB, JMf" , NEXT JMF' , 
,::, CODE OELECT-IN!!! 41 DIA, PUSH JMF', 
6 CODe QH'Oin-IN(~ 40 DIA, PUSH JMF', 
? CODE OPMON-IN!!! 60 [lIA, PUSH JMP, 
8 CO[ll (~2f'Uln-IN@ 61 DIA, PUSH JMP, 
? CODE OELECT-READY? 0 0 SUB, 41 SNB, 0 0 INC, PUSH JMP, 

10 CODE IlLCAF'-I([ADY? 0 0 SUB, 42 SNCc, 0 0 INl:, PU'':;H JMF' , 
11 CODE OJ'CAP-RE.A[lY? 0 0 SUB, 43 SNB, 0 0 INC, PUSH JMP, 
12 CaDi': l~'JUn-READY? 0 0 SUb, 4:5 SNB, 0 0 INC, PU~~H JMF' , 
13 CODE QHORZ-REA[lY? 0 0 SUB, 44 SNB, 0 0 INC, PUSH JMP, 
14 CODC 01 PUlH -t<EADY? 0 0 SUB, 46 SNlc, 0 0 INC, PU:.;H JMF' , 
JC' .;;,0 CODL OF'M8N-REA[lY? 0 0 SUB, 60 SNB, 0 0 INC, PUSH JMP, 
16 CO.UL. U:!f'Clf(T -,HeADY? 0 0 SUB, 61 SNB, 0 0 INC, F'U!..iH JMi', 

t1 ) 

t2 ) 

;5 
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[CLOCK NUMllER 259 403 

1 ( CUSTOM DASHER TERMINAL ROUTINES 13 ) 
2 : QVUV-READY? QHORZ-READY? ; 
3 CODE QQKEY-IN@ 110 DIA, PUSH JMP, 
4 CODE OKCY-WAIT? WAIT JSR, 10 SZB, 776 , NEXT JMP, 
5 CODE QTERM-WAlT? WAIT JSR, 11 SZB, 776 , NEXT JMP, 
6 CODL OK£Y-R~ADY? 0 0 SUB, 10 SNB, 0 0 INC, PUSH JMP, 
7 CODE QTERM-OUT! WAIT JSR, 11 SZB, 776 ,OS) 0 LDA, 111 DDA, 
8 POP JMP, 
9 CODE QCLK-IN@ 14 DlA, rUSH JMP, 

10 CODe OCLK-OUT! WAIT JSR, 14 SZB, 776 ,OS) 0 LDA, 114 DOA, 
11 F'OP JMP, 
j? CODE QCLK-WAIT? WAIT JSR, 14 SZB, 776 , NEXT JMP, 
13 CODE OCLK-READY? 0 0 UUB, !4 SNO, 0 0 INC, PU~H JMP, 
14 : QSAVE ADD-DISK-TO-MAGTAPE; : FF 14 LP-OUT ; 
15 : UK~Y-IN@ UUKiY-IN@ 200 - ; 
.: ,~ ; s 

i!LOCt< NUMBER 260 404 
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16 ; S 

CUSTOM TERMINAL COMMANDS 
QHuMC 10 QTERM-OUT! ~ 

aCLEAR INF 14 QTERM-OUT! 
Q',;C:WLi_'-uN 22 QTERM-OUT! 
QSCROLL-OFf 23 QTERM-OUT! ; 
ClUrWi_:i('-,CO[;:[-UN 24 ClTEf,:M-OUT! 
QUNDLRSCORE-OFF 25 aTERM-OUT! 
QDIM 34 QT~RM-OUT! ; 
QBRIGHT 35 UTERM-OUT! ; 
l! i 'LA~>lI-SC r i {, Q TCI;:M-OUT I ; 
QFLASH-UNSET 17 QTLRM-OUT! 
U ('I_,~)SII J IA l'1:t(M-OUT! ~ 

QNar'LASH 4 (~TERM-(JUT! ; 
Ui'U :2~)ii r.(i'L~I(M .. UU I I L'l rl,:KM-UU r I QTEt-:M-OUT! 
QSHOW 1 t SWAr' LF'-ON [Ill CR I DUf-' SIIOW CR 

VLOCK NUMlIIJ, 261 405 

• LOOP INF 

14 ) 

1 QUAILTRONICS ROUTIN~S RF POWER CONTROL 15 ) 
, EXCIT-UPI 0 DO 3 O[XCIT-UUT! LOOP; 
~ EXCIT-DOWN! 0 DO 1 aEXCIT-OUT! LOOP; 
4 E;:,;;: Ll;-'i'U:NI:: C;';: • OFf LINE ! • ; 
5 FWD 0 arMON-OUT! arMON-WAlT? QPMON-IN@ DUP 0< IF ERR-O~FLINE 
6 THEN 1117 AND ; 
7 -: RFL 1 QPMON-OUT! QPMON-WAIT? QPMON-IN@ DUP 0< IF ERR-OFFLINE 
o THEN 1777 AND ; 
9 : DPC 2 QPMON-UUT! arMON-WAIT? QPMON-IN@ DUP O( IF ERR-OFFLINE 

10 THEN 1777 AND ; liECIMAL 
11 QWATTS-FWD FLoATl 14.38608 F+ 16.34665 FI DDUP F* FIXI ; 
12 : QWATTS-REFL fLUAT! 14.3U608 F+ 1~.34665 FI DDUP t* FIX 1 ; 
13 : FWD-START QrMON-WAIT? 0 QF'MON-OUT! ; 
14 : RrL-G1ART QPMON-WAIT? 1 QPMON-OUT! ; 
J 5 OCT AL ; S 
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DLOCK NUMBER 262 406 

i ( COMSCRIBEI~ 1 PLOTTER OUTPUT ROUTINES .6 ) 
2 CODe PL-OUT WAIT JSR, 61 SZB, 776 , 0 2) 0 LDA, 161 DOA, 
3 POP JMP, 
4 PLTYPE SWAP IP ! 177 AND 0 DO GETC 177 AND 15 
5 OV[R) OVER 12 ) AND If EMIT-FLAG ~ OVER - IF DRUP 40 THEN 
6 EMIT-FLAG ZERO! THEN PL-OUT LOOP; 
7 PL-ON INf ' PLTYPE ATYPE ! lINFFLG INCREMENT ~ 
8 ~HO PL-ON " HO;" INF ; ~RE PL-ON " RE;" INF ; 
9 ~P [I PL-ON " pro;" INF ; : ~PU r'L-UN " F'U;" INF ; 

10 ~PL F'L-ON" PL' •• ;' INF; : ~VS PL-ON • VS' ';' INF 
11 ~CS PL-'ON • es' .• ;;' INf; : ~IW I"L-UN • 1m' •• ~. INF 
12 ~MA SWAP PL-ON " MA' • ;' INF 
13 ~ Mi( SWAi:' F'L-Oi\l • MR' • ;' I NF 
14 ~DA SWAP F'L-ON • DA' " ;' INF 
15 ~I)i( m~Af" r'L-ON • DI(' • ;' INF 
16 I.F'T SWAF' r-'L.-ON • r'T' • ;' INF ; S 

407 

1 ( COMSCRIBER 1 OUTPUT ROUTINES 
-, : ~LN [I'-;t~Ai" SWAi:' r'L--ON " LN' • .. ," • • ,. SW~lP • • 
3 INF; 

t7 . .' • 
4 : I.LN+ 1- PL-ON • LN' -ROT SWAP DDUP •• , ••• ,. ROT 0 DO 
5 DSWI~!" SW~):" l)DU[,' •• ,. • • • ,. LC)UP •• ,. .;' 
(" I NF ; 

: ·!sAX t:'L-ON • AX· -t~llT SWAt' 
8 ~ I.AY l"L- ON • AY' -·IWT ~;I"J('lr' , , 
'/ : I.MK F'L-ON • MK;· Q2POra-OUT! • ; ;. INF 

10 0 iNTEGCK %T~XT-BU~ 50 DF' +! 

. ." , . .' , 
INF 
IrJF 

J1 : I.TEXT DUP IF DUP 2 I SWAP 1+ 2 I PL-ON • TX;' 0 DO ZTEXT-BUF 
12 ii:; roUi:' L~Oi.i I l~~eOln-WI:d'j',? Q2:"OIH-OUT! ~:lWAf' [our' I - IF SW~,F' 3'} 
13 AND Q2PORT-WAIT? Q2PORT-OUT! THEN LOOP' ; ;" INF THEN DROP; 
14 
1:" 

.,,' I'L-Oi'l· TX;' 
I.' • ;;' INF; 

l.~· : "" 1.:1:' ... : JLi ~I':": ,"iloj 

jtLOCK NUMBER 

1. ( GRAPHIC ALIAS~S Z 

;S 

410 

o INrUiCl( 7.TCXT·-BUF1 50 lIF' + I 
~ 0 INTEG~R 7.TlXT-BUf1A 50 DP +! 
4 0 INTCGLi( ZTCXT-·? 10 [oF' +! 
5 1 INTEG~R GR/TE? 

" "/ 
3 
S' 

10 
11 
12 

200 INTCGI,:t( 
ALIAS XH() 
AUAG 7.MR 
ALIAS XPU 
AI_l:A'''; I~AX 

ALIAS X' 

XYL 
ALIAS 
ALIAS 
ALIAS 
ALIA~; 

ALIAS 

1 INrCGt.:R FS-KEY 
XPD ALIAS XPL 
XDA ALIAG i::[lR 
XVS ALIAS XRO 
7.AY ALIAS XMK 
ZEP 

ALIAS 
~'oLIA3 

ALIAS 
ALIAS 

13 : ZTI1LE 7.T[XT-BUF ASKWORDS XTEXT ; 

XCS ALIAS XHA 
7.F'T ALIAS XF:E 
XLN ALIAS XLN+ 
i::TEXT ALH,S i::' 

14 : ;~MI~I(r; ZTeXT-·BUF ASKWllR[lS DROf' XT[XT-BUF ~ 400 I ZMt-.: ~ 

15 : ZTEXT+ 50 0 DO DUP 1 + @ XTEXT-BUF I + ! LOOP DROP ZTEXT 
~6 ; S 

t8 ) 



l.lLOCt\ NUMBE:J..: 

-T 
~. 

1 ( COMSCRIBER 
2 : i;,~ 1 ~HO 1 

1 ~MR ' 7.MR 
1 t.1"LJ 1 7.PU 
1 ~AX 1 7.AX 
1 ~MA 1 "MA 
1 ~' 1 7.' ! 

5 
6 
7 
8 
9 

265 411 

SET ROUTINE 
"1,10 ! 1 ~P[l 1 "PD ! ' ~f'L ' i~I"L ! 1 ~1~S 1 7.CS 

, .DA '''DA '~DR 1 70DR 1 ~rT ' 70PT ! , 
~\"G 

, 7.VS 1 ~RO '''RO '~LN' XLN ! , t.AY , XAY , ~MK '7oMK '~TEXT' 7.TEXT , 
M~L 

, 
/.I~I:: , ~LN+ '7.LN+ '~" r.' ! , 

~EP 
, i.:EP ! 1 GR/TE? ! 310 XYL ! 12 W ! ; 

10 ,,~ ( DEFAULT COMSCRIBER SET ) 
11 
J2 ;S 

41~ 

J ( QUAILTRONICS PLOTTING OUTPUl ~ UTILITIES 

289 

tl0 ) 
DEcrMAL -4 rNT~GER LOGU-GCT 0 , -J , 1 , -3 , 2 , 3 , 1 , 2 • 
1,2,1,2,1,2,1,1,1,1,2,1,1 

4 o , 1 , 1 , ~ , 1 , 0 , 0 , -1 , -1 , 0 • -1 , -1 , 0 
-1 , 1 , 0 , 1 , -2 , 2 , -1 , -3 , -1 , -1 , -6 

6 -4, :, 5 INTEGCR LOGO-FACTOR 
7 : LOGO LOGO-SCT 1- 24 0 DU 1+ DUP @ LOGO-FACTOR @ * SWAP 1+ DUP 
(j @ LUliO·--,: ACTll;~ @ * SWAP ---l\uT i~I,II~: LOuF' DROF' ; 
'? : "NUM F @ 1 F ! SWAP i.:' • i.:' F ! ; 

10 : I.I':NUM BA~;,: (!! D[CIM(~L -r\Cii '" f. 7.' BA',;E ! ; 
11 : XENUM BASE @ DECIMAL -ROT X' L. X' BASE ! ; 
1: OCTAL = XTCXT-LP Dur IF our 21 SWAP 1+ 21 0 DO I.rCXT-DUF @I ~G' 

400 / LP-QUT SWAP DUP 1 - IF SWAP 377 AND LF'-OUT THEN LOOP THEN .1.3 
14 Dr, OF' ; 
15 : YIN? ' (V-N)' 7.TEXT-? ASKWORDS Ir XTEXT-? @ 400 I 131 = IF 
16 

I<LOO, NUMBE.I~ 26'/ 413 

.c . -' 

.!. 0: QUAIlTI,(lNlC'.. VIlaUAl ARRAYS. AI,RAYS ill ) 
~ DECiMAL 0 I~TEG~~ IDCUDe 0 SEGMeNT 512 V1NTCG~R H1ARRAY 
~ 1 SEGMENT 512 VINTEGER H2ARRAY 2 SEGMENT 512 VINTEGER H3ARRAY 
4 3 S[GM~NT 512 VINTEGLR ID~@ 0.2 DINTEGER MSCAN-INCREMENT 
5 : IDI-S~T 4 OP~N aUAIL 296 FBVM 3 + ! IDt@ 30 + V~ IDCODE ! ; 
6 : ID*-DONL 4 orEN QUAIL IDCOU~ ~ 1t ID~@ 30 + V! FLUSH; 
7 : IDI IDCODL ~ .; : 4HUA CR " THIS IS NOT A MAP FILE" CR ; 
8 0 INTCOCI( M,,:AN-MAX-LOC 4096 INTl:G(R £1A',jE-MIN-VAL 
9 1640 VARRAY MEAN 1640 DVARRAY MEAN~SD 1640 DVARRAY BASELINE 

10 0 J:NTt::(jCf~ MEAN-MAX 0 INTl:GCI";; BASE-MAXI 1640 DVAR[(AY CORR~SD 
11 4096 INTEGER MEAN-MIN-VALUE 0 INTEGER BAS~-MAXI-LOC 
12 0.0 DINTCGER MSCAN-START 0.0 DINrEGCR MSCAN-FINISH 
13 0.0 DINTlGER MSCAN-AT 2250 CONSTANT MSCAN-I 
14 64 INTEGER MSCAN-DISPLAY-FACTUR MSCAN-I DVARRAY MSCAN-DATA 
15 0 INTEGER S-S 61 1096 2LDVARRAY WIDTH-DATA~SD 
16 u. ):NTLLlU~ DATA-I 20 MGCAN-I 2LVARI:;:AV FSCAN-DATA UCTAl;5 
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IILOCK NUMBER 268 414 

1 ( QUAILTRONICS ROUTINES ERROR PROPAGATION t12 
2 DECIMAL ( +SD CALLED WITH 'DATA' 'SD' 'DATA' 'SD' ) 
3 0.0 DINTEGER IPROP-ERR 0.0 DINTEGER 2PROP-ERR 
4 : +-80 IPROP-ERR D@ FLOAT1 10000. FI ROT FLOAT1 F* DDUP F* 

2PROP-ERR D@ FLOAT1 10000.0 FI ROT FLOAT 1 F* DDUP F* F+ SORT 
6 : +8(1 2t"IWP-ERf~ D! DDUI" IF'ROP-ERr< D! [lROP 2PROP-C:~R D@ DROP + 
7 DUP FLOATI +-6D DSWAP FI 10000.0 F* FIXI ; 
8 : -SD 2PROF'-ERR [I! DDUP 1F'ROP-EHR [I! DROP 2F'ROP-EI~R [1@ DROP -
9 DUP FLOATI +-SD DSWAP FI 10000.0 F* FIXI ; 

10 : */SD 1PROP-ERR D@ S[1ROP FLOAT1 10000.0 FI DDUI" ,'* 
11 D@ SDROP FLOAT1 10000.0 FI DDUP F* F+ SQRT 10000.0 
12 : * 5D 2prWp-ERf~ D! DDUP 1F'ROP-EI~r~ D! DROP 2PI1:0F'-EI·:R 
13 */SD; ( ISD RESULT * 100 ) 

2PROP-ERR 
F* FIX1 ; 
D@ DROP * 

14 : ISD DDUP DROP 0 = IF DDRDP 0 0 I::LSE 2PROP-Ei\R D! DDUP 
IPROF'-ERR D! DROP FLOAT! 2PROP-ERR [I@ DROP FLOAT 1 F I 100. n· J.5 

16 FJ: Xl */S[I THEN • OCTAL ; S 

BLOCK NUMElU-,: 

1 
-) 

3 
il 
" .-' 

10 
.L.t 

.i:2 

.l3 
l'l 
.l:' 
.16 

[<LOCK NUMBEI~ 

269 415 

270 416 

.l ( IjUV MONOCHROMATOR LOAD BLOCK to ) 
:2 QUAIL-BASIC 
3 DECIMAL 
4 2 RLOAD 3 RLOAD 5 RLOAD 6 RLOAD 7 RLOAD 8 RLOAD 9 RLOAD 
5 10 RLOAD 11 RLOAD 12 RLOAD 13 RLOAD 14 RLOAD 15 RLOAD 16 RLOAD 
,';, 

7 CR· VUV LOADED· CR 
8 BELL ; S 
9 

10 
11 
12 
13 
14 
15 
.La 
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DLOCK NUMBEr, 271 417 

1 ( UV/VIS MONOCHROMATOR LOAD BLOCK to ) 
:; QUAIL-BASIC 
3 DECIMAL 
4 ( LOONEY-TUNE LOAD BLOCK IS 356 ) 
5 ( UV/VIS SCAN • DATA ROUTINES ) 
6 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 7 RLOAD 8 RLOAD 
7 9 RLOAD 10 RLOAD 11 RLOAD 12 RLOAD 13 RlOAD 14 RLOAD 15 RLOAD 
8 16 RLOAD 17 RLOAD 
9 CR· UV/VIS LOADED" CR 

10 418 LOAD MAPPING ROUTINES ) 
11 

RESTORE QUAIL-BASIC-REVISITED 
BELL ; S 

IILOCt.: NUMBEr( 272 420 

1 ( VUV SCAN ROUTINES USE THIS OR OTHER BLOCK 11) 
~ 912 INTeGER SCAN-ZERO 0.0 DINTeGeR UCAN-LOCATION 
3 592 INTEGER ZERO-ORDER-LOC 
q : SCAN DDur SCAN-LOCATION D! 0.05 FI 0.5 F+ FIX1 SCAN-ZERO @ + 
5 QVUV-·WAIT? QVUV-OUT! QVUV-WAIT? ; 
6 : ZERO-ORDER ZERO-ORDER-LOC @ QVUV-WAIT? QVUV-OUT! QVUV-WAIT? ; 
7 : SCAN-INITIALIZE CR " FULL INITIALIZATION" YIN? IF O. SCAN 
o 100. SCAN THEN CR " ENTER PRESEN 
9 T WAVELENGTN ( WITH DECIMAL POINT .05 INCREM~NT )" CR " =" BASE 

10 @ DECIMAL FLOATING AS~. DDUP SCAN-LOCATION D@ F- DDUP 0.0 FEQ 
11 II'· D1HWI' f'::LSL: 0.0:; FI 0.'5 f+ FIXI '3C(~,N-ZEI~O @ SI~M:' - SCAN-ZEr-:O 
J~ ! THEN DDROP CR BASE! ; 
13 
14 ;S 
.~ ~~; 

.t (~ 

j:LOCK NUMBER 273 421 

1 ( QUAILTRONICS ROUTINES ELECT UV/VIS • VUV 12 ) 
~ OCTAL 0 INT(GER SCAN-OUT 0 INTEGCR SSCAN-U/D ( 40000/60000 ) 
3 0 INTEG~R SSCAN-BUCKING ( 0-1777 ) 0 INTEGER SSCAN-GAIN ( 0-7 ) 
4 0 INTEG[I~ SW':AN-GO ( 0/100000 ) 700 INTt::GCR SSCAN-T 
5 : SSCAN-SCTUP SSCAN-GO @ SSCAN-GAIN @ + SSCAN-BUCKING @ 10 * + 
6 SSCAN-U/D @ + SCAN-OUT ! ; : SCAN-PAUSES SSCAN-T @ 0 DO LOOP ; 
7 : DATA 100000 SSCAN-GO ! 0 SSCAN-U/D ! SSCAN-SETUP SCAN-OUT @ 
8 QEL[CT-OUf! QELCCT-WAIT? QELECT-IN@ 7777 AND; 
9 : GAIN 7 AND SSCAN-GAIN ! 0 SSCAN-GU ! 0 SSCAN-U/D ! SSCAN-SETUP 

10 SCAN-OUT ~ QEL~CT-OUT! ; 
11 : BUCK 1777 AND SSCAN-BUCKING ! 0 SSCAN-GO ! 0 SSCAN-U/D 
12 S~;CAN-SETUI:' SCAN-OUT @ GeLECT-OUT! ; 
13 : AUTO-BUCKING 0 BEGIN 1+ DUP BUCK SCAN-PAUSES DATA DROP DATA 
14 If Dur 1777 = IF 1. 1 CLSE 0 THeN [LSE 1 THCN END DUP 1 < IF 
15 DROP 0 ELSE 2 - THEN BUCK ; DECIMAL 
16 : ?BUCK SSCAN-BUCKING @ .; : ?GAIN SSCAN-GAIN @ .; ;S 



l:CLOCK NUMBER 274 422 

1 ( QUAILTRONICS ROUTINES SCAN UV/VIS 
0.0 DINTEOER SCAN-LOCATION 1 INTEGER SCAN-DIRECTION 

3 : SCAN-UP 60000 SSCAN-U/D ! 0 SSCAN-GO ! SSCAN-SETUP 0 
4 SCAN-OUT @ QELECT-OUT! SCAN-PAUSES LOOP; 

292 

tl ) 
OCTAL 

DO 

5 : SCAN-DOWN 40000 SSCAN-U/D ! 0 SSCAN-GO ! SSCAN-SETUP 0 DO 
6 SCAN-OUT @ QELECT-OUT! SCAN-PAUSES LOOP; DECIMAL 
7 : SCAN-INITIALIZE 5 SCAN-UP CR " ENTER PRESENT WAVELENGTH ( WIDE 
8 CIMAL POINT, ~VEN • ONLY)" CR " =" BASE @ DECIMAL FLOATING ASKi 
9 0.05 F+ SCAN-LOCATION D! CR BASE! 1 SCAN-DIRECTION! ; 

10 : SCAN-UP/DN DDUP SCAN-LOCATION D@ F- 0.2 FI DDUP o. FLT IF 0.5 
11 F- FIXI MINUS DUP IF -ROT SCAN-LOCATION D! -1 1 ELSE DROP DDROP 

o TH~N ELSE 0.5 F+ FIX1 DUP IF -ROT SCAN-LOCATION D! 1 1 ELSE 12 
13 DROP DDkOP 0 THEN THEN ; : SCAN-NEW-DIR DUP SCAN-DIRECTION 
14 @ = IF ELSC SWAP 2 + SWAP DUP SCAN-DIRECTIUN ! THEN ; 
15 : SCAN SCAN-UP/DN IF SCAN-NEW-DIR O( IF SCAN-DOWN ELSE 
1':' SCc=lN ---up THEN TII£N ; ; S 

BLOCK NUMBEr, 275 423 

( QUAIL TR(jNIC~; DATA TAKING ROUTINES t3 ) 
2 ( l)ATA-L()Uf'~; I~j ;F UF f-':EJO'CATS Rt,L-STD--D£V IS STURCD *100 ) 
3 0 INTEGER DATA-AVERAGE 
4 0.0 DINTlGLR DATA-SUMMATION 0 INTEGER DATA-REL-STD-DEV 
5 0 INTl;:G[t~ Df-1TA--VALUES 32 [IF' +! 
6 : DATA-TAKE O. DATA-SUMMATION DI DATA-I @ 0 DO DATA DUP FLOAT1 
7 DArA UUMMAfION D@ Ft DATA-SUMMATIUN D! DATA-VALues II Loor' 
8 DATA-SUMMATION D@ DATA-I @ FLOAT 1 FI FIXI DATA-AVERAGE ! ; 
9 : DATA-SD 0.0 DATA-SUMMATIUN D! DATA-I @ 0 DO DATA-VALues ~I 

10 FLOAT 1 DATA-AVLRAGE ~ FLOAT 1 F- DDUP F* DATA-SUMMATION D@ F+ 
11 DATA--SUMMATION D! Lour DATA-SUMMATION D@ DATA-I @ 1- FLOATl 
12 FI SURT DATA-AVERAGE @ FLOAT 1 FI 10000. F* FIXI 
13 DAH1--I~I:L<ITD-DE'y; ! ; 
j4 : DATA-TAKE-SD-CALC DATA-lAKE DATA-SD DATA-AVERAGE @ 
15 DAT(=l-I(LL--STl)--UL'y' @; ;S 
16 

11LOCI\ NUMBEr, 276 424 

1 (QUAILTRONICS WAVELENGTH SCAN ROUTINES t4 ) 
2 : DSl;c~'" [I[IUf" SCAN-LOCATION IH~ FL r IF [I (lur' 1. 1'"- SCAN THEN 
::. SCAN; 
4 : MSCAN-DISPLAY-CHECK QKEY-READY? IF QKEY-IN@ DUP 30 = IF 
5 MSCAN-DISPLAY-FACTUR @ [cUP 2 > IF 21 THEN MSCAN-DISPLAY-FACTOR 
6 ! ELSE DUP 31 = IF MSCAN-DISPLAY-FACTOR @ DUF' 32 < IF 2 * 
7 THEN MSCAN-[lISPLAY-FACTOR ! TH~N THEN [lROP THEN ; 
8 : MSCAN-DISPLAY D @ -ROT 1 D ! QCLEAR CR CR " WAVELENGTH:" 
9 MSCAN-AT D@ f. CR CR • DATA VALUE:" DDur SWAF' • CR " REL~Ti 

10 VE STANDARD DEVIATION:" 2 D ! FLOATl 100. FI F. CR CR DROP 
11 MSCAN-DISPLAY-FACTUR @ I DUF' -1 < IF DROP 0 THeN DUP 80 > 
12 IF DROP 80 THEN 0 DO " *" LOOP CR D ! MSCAN-DISPLAY-CHECK 
13 CI;: • f'Acrcm = " MSCAN-DISPLAY-FACTUR @ • CR; ;5 
14 
15 
_l6 
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BLOCK NUMBEf~ 277 425 

1 (QUAILTRONICS WAVELENGTH SCAN ROUTINES .S ) 
2 : 1HUA • TRY AGAIN " CR; 2HUA" RANGE TOO LARGE - " 1HUA ; 
3 : HEADER-SETUP" DATE" CR " MONTH(01):" ASKt DROP 100 * " DAY(01 
4 ):" ASK. DROP + HIARRAY 19 + V! " YEAR(1958):" ASKt DROP CR 
5 H1ARRAY 18 + V! " GAS TYPE(0-AR,1-HE,2-? ):" ASKt DROP H1ARRAY 
6 11 + V! CR " PRESSURE(TORR):" ASKi DRUP H1ARRAY 10 + V! ; 
7 : HEADER-SCAN ID.-SET CR " lOt" IDt CR 5 OPEN DATA 
8 "ATTACH WHICH AREA:" ASK~ DROP DUP DUP MSCAN-DATA ATTACH CR 
9 HBt FBVM ! MSCAN-DATA !LENGTH-HEADER MSCAN-START D@ H1ARRAY 12 

10 + VD! MCCAN-FINISH D@ H1ARRAY 14 + VD! 0 H1AR~AY S + V! M5CAN-[ 
11 H1ARRAY 6 + V! 0 H1ARRAY 7 + V! 0 HIARRAY 8 + V! 1 HiARRAY 9 + 
12 V! 0 H1ARRAY 16 • V! MSCAN-INCREMENT D@ .2 FI .5 F+ FIXI 
13 HIARRAY 17 + V! DATA-I @ H1ARRAY 20 + V! HEADER-SETUP HBI 
14 HCOMMCNTU FLUSH ; ;5 
:l5 
.l6 

I.ILoCK NUMB!:.!, 270 426 

1 (QUAILTRONICS WAVELENGTH SCAN ROUTINES *6 ) 
2 : M:~CAN ,MAX ,rIND (lATA·-AV[I~Af.jt: @ DUP /'\t:::AN'-MAX @ :,:. IF MEAN-MiV I 

S-S @ MEAN-MAX-LoC ! ELSE DUP MEAN-MIN-VALUE @ ~ IF 
MEAN-MIN-VALUe ! ELse DROP THEN THEN; '; 

~ : MSCAN-INITIALIZE 0 MEAN-MAX ! DECIMAL ~LOATING QCLEAR CR CR 
,!, 

r. 
'oJ 

~; CAN R fj urI N I": "CR cr.;: " STA:.:TING WA'JELENGTH:" 
ASK. MSCAN-START D! CR BlGIN " ENDING WAVELENGTH:" ASK. CR DDur 
MSC,.)N·FINIGH [II MSCAN-'ST~IH [I~ 1"'- " INC( 1::.:2~" ASk" DRuP FLOAi I. 
CR .2 r* DDur MSCAN-INCREM~NT D! FI o.s F+ FIX1 DUP O( IF 1HJA 

1(' Dr,o:" 0 LI..~;l~ (lUi"' 22~O :: If 1 ,:::U.iC Df(Uf' 211UA 0 THeN Tl-I,':N END 409:' 
11 MEAN-MIN-VALUE! BEGIN" NUMBER OF Rf-READS(S-20):" ASKt DROP 
12 CI( [OU," j -:: :0.:' .LlILJf~ OROI'" 0 CL~E DUI" .:,2 '.:' IF 1 HUA DI\uP 0 ELSE 
]3 DATA-I! 1 THLN lHEN END : MSCAN-END QCLEAR CR CR 
14 lOCO)):, L~ H 1 ARt~AY ~'i; tV! ~:;CAN COMPLt:T(" CR ,'LU~,H BiLL 4 OF'E..t· 
15 QUAIL IDt-DONE FLUSH; ;S 
1 \~ 

I.'LOC 1\ NUMBEI~ 2/'i 4':>7 

1 (QUAILT~UNICS GAIN SET ROUTINES *7 ) 
2 : G/B-SLr DCGIN C~ " GAIN =" ?GAIN" CHANG( GAr~" YIN? CR IF 
3 "GAIN =" ASK. DROP GAIN CR THEN " BUCKING =" ?BUCK 
4 CIIANGC [lUC~;rN(i U YIN? Ci( If" AUTO BUCt.:" YIN? CR IF 
5 AUTO-BUCKING" DUCKING =" ?BUCK ELS[ " BUCKING =" ASKt DROP 
,:, BUCt< TII:'::N '1: 11 .. :1'1 L;,\ " flAr'F'Y Y'::'i' " YIN? END ; 
'? • 
n 
'-' 

.',1 

1::: 
:i3 



I,L oCt<; NUMBEF( 

1 ( QUAILTRONICS 

3 
4 

280 430 

MAIN SCAN ROUTINES 

5 : MSCAN MSCAN-INITIALIZE HEADER-SCAN G/B-SET 
6 SCAN-INITIALIZE MSCAN-START 

294 

.8 ) 

7 D@ MSCAN-AT D! 1+ 0 DO MSCAN-AT D@ DDUP MSCAN-INCREMENT D@ F+ 
8 MSCAN-Af D! SCAN DATA-TAKC-SD-CALC DDUr MSCAN-DATA !IDISK I 
9 S-S ! MSCAN-MAX-FIND MSCAN-DISPLAY LOOP MEAN-MAX ~ H1ARRAY 21 + 

10 V! MEAN-MIN-VALUE @ H1ARRAY 22 + V! MEAN-MAX-LOC ~ H1ARRAY 23 ~ 
11 V! FLUSH MSCAN-END ; 
12 ;5 
:l3 
:t'l 
15 
:lI~ 

ULOCi\ NUMBEh: 281 431 

( QUAILTRONICS FAST SCAN ROUTINES .9 ) 
2 : F:3CAN+ICAl)CI~ rD~-oSt:T 5 Of'CN l)ArA • ATTACH WHICH AREA:· 

4 
ASK. [lRUI" Dur' [lUF' F SLAN-DAl A Al TACH CI:; HB. FHVM ! FSCAN-DATA 
!LCNLiTil-H[Al)U~ M~;CAN-:o;rART l)@ Hh)I\f((',Y 12 + VD! MSCAN-FINI':,H [If? 

6 
H1ARRAY 14 + VD! 0 H1ARRAY 5 + V! MSCAN-I H1AkRAY 6 + V! DATA-I 
@ 1-11Af~r(AY 7 -I V! 0 111ARI,AY 8 ~ V! 2 H1Ar(RAY 9 + V! 1 H1Af;:RAY -, 

I 

8 
16 + V! MSCAN-lNCRlMENT D@ 0.2 FI 0.5 F+ FIX1 H1ARRAY 17 + V! 
r'AT A-ol ~ H1Ai(I~AY 20 + V! H[A£tt.:I'\-S(TUF' HB1= HCUMM;':N°fS fLU~,H ; 

~ : FSCAN-DISrLAY QCLEAR CR CR • ****** F A S T S CAN ******. 
J 0 C;, • nl:~ • lIt;!: Ci~ Ci( • F'L[A~iE W~,I T • cr, ; 
11 : FSCAN MGCAN-INllIALIZE fSCAN-HLA[lER SCAN-INITIALIZE 
12 FSCANDHir'LAY MSCANooo:'>TAfn (I@ M'_;CAi~-(H Lt! J.+ 0 1)0 MSCAN-AT D(? 
J3 DDur MSCAN-INCRCMENT D@ F+ MSCAN-AT [I! SCAN DATA-I @ 0 DO 
14 DArA rSCAN-DATA !lJUI~K LOOP LOOP FLUUH MSCAN-END ; 
15 ;S 
1<.' 

I:LOCK NUMBl::.f, 282 432 

1 ( QUAILTRUNICS FAST SCAN ROUTINES .10 
2 : F~'CAN-Tt~i~N'.iFC:f( 21 10 1)0 H2AI~RAY I + V@ H1A~~~~(~Y I + V! LOOP 
~ 0 H1ARRAY 16 + V! 0 H1ARRAY 5 + V! MSCAN-I HiARRAY 6 + V! 0 
4 H1AI~I~AY 7 + V! 0 H1AI~RAY 8 + V! 1 1-I1ARI~AY 9 + V! 512 256 [10 

~ H2ARRAY 1 + V@ H1ARRAY I + V! LOOP H2ARRAY 12 + VD@ MSCAN-START 
6 D! H2AI~f~AY 14 ~ V[I~ MSCAN-fINISii D! H2?\:~RAY 17 + IJ@ FLOAT! .2 
7 F* MSCAN-INCREMENT D! H2ARRAY 24 + V@ DUP HiARRAY 24 + V! 
8 IDCODC I fLUSH ; 
9 : FSCAN-INITIALIZE 5 OPEN DATA • ATTACH FAST SCAN DATA IN WHICH 

10 ARlA" ASK. DROP ItUP FSCAN-DATA ATTACH CR HBi FBVM 1+ ! • ATTACH 
11 WHICH AREA FOR RESULTS· ASKi DROP DUP MSCAN-DATA ATTACH CR HBt 
12 FBVM! MSCAN-DATA !LENGTH-HEADER ; 
13 ;S 
14 
:l5 
16 
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[cLOCK NUMBER 283 433 

1 < QUAILTRONICS FAST SCAN ROUTINES til ) 
2 : FSCAN-CRUNCHIES MSCAN-FINISH D@ MSCAN-START D@ F-
3 MSCAN-INCREMENT D@ FI .5 F+ FIX1 1+ 0 DO O. DATA-SUMMATION D! 
4 DATA-I @ 0 DO FSCAN-DATA @IJDISK DUP DATA-VALUES !I FLOAT1 
5 DATA-SUMMATION D@ F+ DATA-SUMMATION D! LOOP DATA-SUMMATION D@ 
6 DATA-I @ FLOAT! FI FIX1 DATA-AVERAGE ! DATA-SD DATA-AVERAGE @ 
7 DATA-REL-STD-DEV @ DDUP MSCAN-DATA !IDISK I S-S ! 
8 MSCAN-MAX-FIND LOOP MEAN-MAX @ H1ARRAY 21 + V! MEAN-MIN-VALUE @ 
9 HIARRAY 22 + V! MEAN-MAX-LOC @ H1ARRAY 23 + V! ; 

10 : FSCAN-fIX OCLEAR CR CR CR' * * * * D A T A C RUN CHI i 
11 G * * * *. CR FSCAN-INITIALIZE FSCAN-TRANSFER QCLEAR CR CR CR 
12 C I~ U N CHI N G D A T A • CR • Hi • IDt CR CR 
13 • PLEASE WAIT' CR FSCAN-CRUNCHIES FLUSH MSCAN-END ; 
14 ;S 
:15 
.l6 

BLOCK NUMEIEI:': 204 434 

1 ( QUAILTRONICS CHROMATOGRAPHIC ROUTINES t12 ) 
2 : MCI·IfWM···INITIALIZI': DECIMAL 0 MEAN-MAX ! 40<)6 MEAN-·MIN-VALUE ! 

4 

6 

QCLEAR • C H ROM A TOG RAP H I C R 0 UTI N E' CR CR 
FLOATING O. MSCAN-START D! • TIMe OF CHROMATOGRAM (16MiN MAX):' 
BEGIN ASKi DROP DUP CR 0< IF 1HUA DROP 0 ELSE DUP 16 < IF 1 
ELse Dlwr' 2HUA 0 TIKN THCN END flOAT 1 MSCAN·-FINISH D! 
10 DATA-I ! ; 

8 : MCHROM-HEADER lDI-SET CR ' IDI' IDt CR 6 OPEN DATA 

10 
11 

, ATH)CH WHICH AREA:' ASK;\: DfWP DUP DLW MSCAN-DA rA ATTACH CF, 
HBt FBVM ! MSCAN-DATA !LENGTH-HEADER MSCAN-START D@ HlARRAY 12 
+ V[I! MSCAN··nNISI~ D@ H1Af~I:;:AY 14 + V[I! 0 H1ARRAY 5 + V! MSCAr~-1: 

J.2 
13 
14 

H1ARRAY 6 + V! 0 H1ARRAY 7 + V! 0 HIARRAY 8 + V! 1 H1AHRAY 9 + 
V! 7 HIARRAY 16 + V! 1 HIARRAY 17 + V! DATA-I @ H1ARRAY 20 + V! 
HEADER-SETUP HBt HCOMMENTS FLUSH ; 

15 MCHfWM··CND (~CLEAI~ cr~ CI:;: IDCODE @ IHAI:::RAY :"'4 + V! ' CHROMATOGR.'\ 
16 M COMPLETE' CR FLUSH BELL 4 OPEN QUAIL IDt-DONE FLUSH; ;S 

435 

1 ( QUAILTRONlCS CHROMATOGRAPHIC ROUTINES 
6000 INTEGER MCHROM-TIME 2 

3 : MCHROM-DELAY MCHROM-TIME @ 0 DO LOOP ; 
4 : MClmOM--TIMC-CONVEfn 0 F ! D(lUP FIXl 60 I DUP • ' :' 60 * 

FLOAT 1 F- F. ; 
6 : MCHROM-DISPLAY QCLEAR CR D @ -ROT 1 D ! CR' TIME: 

*13 

7 MSCAN-AT [I@ MCHfWM-TIME-CONVERT CR CR ' DATA VALUE:' SWAP • CR 
8 'RSD:' 2 D ! FLOAT 1 100. FI F. D ! ; 
9 : MCHROM-COUNT(lUWN 10 0 (10 5 0 DO MCHROM-DELAY LOUP BELL BELL 

10 LOOP MC~IROM-DELAY BELL MCHROM-DELAY BELL MCHROM-[lELAY BELL ; 
11 
l::! 
13 ; S 
:It; 
-, C" 
... ;;J 

:ii. 



I.lLOCK NUMBER 286 436 

1 ( QUAILTRONICS CHROMATOGRAPHIC ROUTINES 
2 
3 : MCHROM MCHROM-INITIALIZE G/B-SET 

MCIIIWM-IIEADEI~ o. MSCAN-AT II! 4 
MCHROM-COUNTDOWN MSCAN-FINISH I1~ 120. F* FIX1 0 I10 

296 

114 ) 

8 
9 

10 
11 

I1ATA·-TAKt:·SD···CALC DDUP MSCAN-I1ATA ! I(lI8K I S-S ! MSCAN-MAX-FINCI 
MCHROM-I1ISPLAY 0.5 MSCAN-AT I1~ F+ MSCAN-AT II! MCHROM-I1ELAY LOOP 
MEAN-MAX ~ H1ARRAY 21 + V! MEAN-MIN-VALUE ~ H1ARRAY 22 + V! 
MEAN-MAX-LOC @ H1ARRAY 23 + V! FLUSH MCHROM-END ; 

12 ; S 
:L3 

VLOet, NUMBEi;: 2117 437 

1 ( TIME. DATA l~llUllNES NEB STUDY 10 
2 : MNCD INrlIALIZ~ DLCIMAL 0 MEAN-MAX! 4096 MEAN-MIN-VALUE 
3 QCLEAR" TIM E R 0 UTI N E" CR CR 
4 FLLi~'lnNG O. MSCAN-SHlra [I! " TIriE (16MIN MAX):" 
~ BEGIN AS~t DROP DUP CR 0< IF 1HUA DROP 0 ELS[ DUP 16 < IF 1 
6 EU;C l)l'~(li:' 2HlHl Co Tlit::N THLN END FLOAT 1 MSCAN-F INISH D' 
:.: 10 DATA-J. ! ; 
[: : MNEB·-HI':.AIJER IIl=li-SCT CI\ " IDt" 1DI CI\ 7 OPEN [lATA 
" "flTTI4CII \~IIICII AIU:A:" AS~~i IHWI" DUF' DUF' MSCAN·DATA ATTACH CF~ 

10 HBI FBVM ! MSCAN-I1ATA !LENGTH-HEADER MSCAN-START I1@ HIA~RAY 12 
11 + VB! M:';C~,N'-f'INI~;H [I~ H1At<R(.\Y 14 + Vli! 0 HIARRAY 5 + V! MSCAN- I: 
12 HIAR~AY 6 i V! 0 H1ARRAY 7 + V! 0 HIARRAY 8 + V! 1 HIARRAY 9 + 
13 I .... ! I HJ.A:~I~AY 16 + V! 1 HIAI~RAY 17 + V! DI1TA-I ~ HIAO=;:RAY 20 + ",,.'1 

14 HEADLR-SETUI" Hl:tt HCOMMENTS FLUSH; ; S 

.i6 

VLoCK NUMB[I~ 2DO 440 

J. ( TIME. NEBULIZER STUDY ROUTINES 
'1 

4 : MNEB MNLB-IN1T1AL1ZE G/B-SET MNEB-HEADER O. MSCAN-AT D! 
5 MCHIWM'-'COUNT[lu\~N MUCAN-FINISI'I D~ 120. F* FIX1 0 rio 

t1 ) 

6 [lATA-TAKE-SD-CALC DDUP MSCAN-I1ATA !IDISK I S-S ! MSCAN-MAX-FIND 
7 MCHIWM-[lISI"LAY 0.5 MSCAN-AT D@ F+ MSCI~N-AT [i! MeHROM-DELAY LOO" 
8 MEAN-MAX ~ H1ARRAY 21 + V! MEAN-MIN-VALUE @ H1ARRAY 22 + V! 
9 MEAN··MAX-LUC ~ ~11ARRAY 23 + V! FLUSH MCHROM-END ; 

.i (0 

11 
12 ;5 
' . .., 
~..J 

.l4 
15 
.ie:· 



ltLOCK NUMBEF( 

1 ; S 
2 {lATA TYPES 
3 HI ARRAY 16 
4 
5 
6 
7 
8 
9 

10 
:Ll 
i~ 
13 
14 
.l5 
16 

J.lLOCK NUMBEr~ 

295 447 

=> 0 
4 
7 

10 

scan, 1 'scan, 2 raw mQP, 3 bQckgrn map 
corrected map, 5 abel inv, 6 halfwidth 
chrom/time, 8 multi-line, 9 ratioed map 
weighted rlltio 

296 450 

297 

1 ;S HEADER BLK LAYOUT *** IDCODE STORED HERE =) 8 
~ 0-2 seT BY SYSTfM (INDEX STOReD IN BLOCK 296 LOC 30) 
3 3-4 ~ OF 16 BIT ELEMENTS IN ARRAY (SET BY !LENGTH-HEADER) 
4 5 AR~AY TYPE (0-16 8IT,1-32 BIT INTEGER,2-32 BIT FLOATING) 
5 6 FIRST DIMENSION, 7 SECOND DIMENSION, 8 THIRD DIMENSION 
6 9 11= (li [lIMt::N~iION!j IN ARRAY 
7 10 PRLSSURE (IE.760), 11 GAS TYPE (0-ARGON,I-HELIUM,2-0THER) 
8 12-·1J ~;rAln LNG WAVELENGT:l fLOATING PT. NUMBeR (1E.3000.0) 
9 14-15 FINAL WAVELENGTH FLOATING PT. NUMBER (IE.3450.0) 

10 16 DiH~l TYPE, 17 WAVELENGTH STCf' INCRCMeNT (1=0.2,3=0.6,ETC. ) 
11 18 YEAR (IE.1985), 19 DATE MONTH*100 + DAY (IE.724 = JULY 24) 
12 20 '1 (ll" m::r~EAJ)S TAKCN fOR HL(:lN ~ STDD[V CALC 
13 21 MAX. VALUE, 22 MIN. VALUE, 23 MAX.VALUE LOCATION 
14 24 IDCODL, 25 CXSCALE, 26 CYSCALC, 27 VSTLPS, 28 HSTEPS, 
15 29 VDRG, 30 HOkG, 31 BUCK, 32 GAIN 
16 2jb':'d2 TLXT, I' H,ST LINe Ufjl~[I A'J TITLI': (M~)X 64 CHARACTEJ;~S) 

BLOCK NUMBU~ 297 451 

1 (QUAIL-PLOTS LOAD BLOCK 
2 I I I MM' ,\If \ UV/VIS \ 
3 QUAIL-BASIC-REVISITED 
4 
5 
6 
7 
8 
q 

1 RLOAD 
8 I~LOAD 

15 RLOAD 
22 [(LOAD 
PSTD 
I.~ 

e) .. r,LOAD 3 RLOAD 
') t~LUA(I 10 f~LOAD 

16 kLOAD 17 RLOAD 
23 I(LOAD 24 RLOArI 

4 
11 
18 

H' 
j 1 CR . PLOTTING ROUTINES LOADED' 
1'" 
13 
14 ;S 
:15 
16 ;S 

10 ) 

RLOAD 5 RLOAD 6 RLOAD 7 RLOA[' 
I(LOAD 12 f(LOMI 13 f(LO~'ID 14 RLOAD 
RLOAD 19 RLOAD 20 RLOAD 21 RLOAD 

CR 
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[clOCK NUMBER 298 452 

1 ( QUAIlTRONICS SCAN DISPLAY ROUTINES Ii ) 
2 0.0 DINTEGER XSCAlE-lOW 0.0 DINTEGER XSCAlE-HIGH 
3 
4 

2250 INTEGER XlO 5 INTEGER XSI 50 INTEGER XS2 250 INTEGER XS3 
o IN"EGEr~ XTITlE-l 0 INTEGER YTITlE-l 0 INTEGt::R PTITlE-l 

c· 

"' XHOML 10 * 1500 XYl @ + + XYl @ SWAP XMA 
6 : YHOME 10 * XlO @ XYl @ + + XYl @ XMA ; 
7 : XYHoME 10 * XYl @ SWAP - XYl @ ROT IF ELSE SWAP THEN XMA ; 
8 : SET-AXIS 1 2 XYHOME 1500 75 20 XAY 1 4 XYHoME 1500 150 40 XAY 
9 0 1 XYHOME XlO @ XSI @ 10 XAX 0 2 XYHOME XlO @ XS2 @ 20 XAX 

10 0 3 XYHOME XlO @ XS3 @ 30 ~AX 1 4 XYHOM[ XlO @ 80 + 0 XDR 0 3 
11 XYHoME 0 1560 XDR 0 XHoME XlO @ XSI @ 10 XAX 1 XHoME XlO @ XS2 
12 @ 10 'Y.AX 2 XHoMC XlO @ XS3 @ 10 i.:AX 3 XHoME XlO @ 0 i.:[lR 0 YHOM;: 
13 1500 75 20 ZAY 2 YHoME 1500 150 20 XAY 4 YHoME 0 1500 XDR 
14 0 0 XYllllMIZ; : YSCAlt::-lABCl 106 XYl r~ 10 - i.:MA 10 0 
15 
16 

DO I 10 * XNUM 106 XYl @ 140 + 150 I * + XMA lOOP -20 
o I.MI~ 100 ZNUM 0 0 XYHoME; ; S 

[clOCK NUMBEr;: 2']9 453 

1 ( QUAIlTRONICS SCAN DISPLAY ROUTINES 12 ) 
~ : XUCAL~' lABeL [I @ 1 (I ! XSCAlE-HILi:l l.l@ XSCAl£-lUW [I@ F- 4.5 F 1 

5 0 DO DDUP I FlOATl F* XSCAlE-lOW D@ F+ XYl -, -, 
4 @ 134 _. I 500 * + 130 XMA XfNUM loor DDROP D ! 0 0 XYHOME ; 

6 
~ : PCHROM-XSCAlE-lABEl D @ 2 D ! XSCAlE-HIGH D@ XSCAlE-lOW D@ F-

16.0 FI 2.0 r* ? 0 DO DDUP I FlOATl F* XSCAlE-lOW D@ F+ 44 I 
240 * + 138 ZMA ZFNUM lOOP DDROP D ! 0 0 XYHOME ; 

8 PVALU[~-SCAN 10 XSl ! ~o XS2 ! 250 X~3 ! 2250 XLO ! ; 
9 : PVAlUES-CHROM 1920 XlO ! 10 XSl ! 120 XS2 ! 240 XS3 ! ; 

10 : P~CAN-DOX PVALU[S-SCAN S~T-AXIS YSCAlE-lABCl XSCAlE-lABEl 
11 : PCH~OM-BOX PVAlUES-CHRoM SCT-AXIS YSCAlE-lABEl 
12 
13 
14 
15 
ltJ 

PCHIW~I-X~;CAlE-'lABEl ; 
PlABEl-CHROM-TITlE 1000 98 XMA 
PLADEl-SCAN-TITLE 1000 98 ZMA 
700 30 XMA X' , SCAN STEP:' X' 
MSCAN-INCRCMENT D@ i.:FNUM [I ! ; 

[clOCK NUMBER 300 454 

X' , TIME (MIN)' X' ; 
X' , WAVELENGTH (ANGSTROMS)' X' 
D @ 1 D ! -150 0 XMR 

;S 

1 ( QUAIlTRONICS PLOTTING ROUTINES SCAN GET DATA 13) 
2 0.0 (liNTEGER PSCAN-I 1 INTEGER PFlAG 0 INTEGCR PBUF 
3 0 INTEGER PSCAN-PlOT-OFFSET 8 INTEGER PTITlE-GET-lINE 0 INTEGER 
4 PlMAX : 31lUA CR ' THI8 IS NOT A SCAN DATA filL:' CR BELL; 
5 : PHEADER-READ-IN H1ARRAY 16 + V@ 0 = IF H1ARRAY 12 + VD@ 
6 MSCAN-START D! H1ARRAY 14 + VD@ MSCAN-FINISH D! H1ARRAY 21 + V@ 
7 MEAN-MAX ! H1ARRAY 22 + V@ MEAN-MIN-VALUE ! H1ARRAY 17 + V@ 
8 FlOAT1 0.2 F* HSCAN-INCREMENT D! H1ARRAY 20 + V@ DATA-I! 
9 H1ARRAY 24 + V@ IDCODE ! 1 ELSE 3HUA 0 THEN ~ 

10 : fHCA[I[I~-SCAN 5 OPEN DATA ' ATTACH WHICH AREA:' ASK. DROP DUF' 
11 HSCAN-DATA ATTACH CR HBt FBVM ! ~ 
1~ : PTITlE-GET 0 PBUF ! 1 PFlAG ! 28 0 DO PFlAG @ IF H1ARRAY 
13 PTITlE-GET-lINE @ 32 * I + + V@ DUP 8224 = IF DROP 0 PFlAG ! 
14 EL.Se XTEXT-·BUf ! I :! PBUF +! THeN THEN lOOP PBUF @ ; 
15 : PTITlE-SCAN 8 PTlTlE-GET-lINE ! PTITlE-GET DUP 21 44 * 1250 
16 SWAP - 1780 XMA 2 XCS XTEXT 1 XCS ; ~s 
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BLOCK NUMBER 301 455 

1 ( QUAILTRONICS PLOTTING ROUTINES SCAN LABELS 14 ) 
2 : PLABEL-SCAN 1800 0 XMA H1ARRAY 19 + V@ DUP 100 I DUP XNUM X' 
3 'I' /.' 100 * - XNUM H1ARRAY 18 + V@ 44 0 /'MR /.NUM H1ARRAY 10 + 
4 V@ 50 0 /'MR X' , ID* ' /.' IDCODE @ XNUM 1800 30 /'MA X' 
5 'PRESSURE (TORR):' X' /.NUM 1800 60 ZMA X' H1ARRAY 11 + V@ DUP 
6 0 = IF ' ARGON' DROP ELSe DUf' 1 = IF ' HELIUM' IIIWP ELSE 2 = 
7 IF' ------, THEN THEN THEN' PLASMA' X' 90 XRO 90 700 /'MA X' 
8 'RELATIV~ INTENSITY(/.)' /.' 0 XRO 1200 0 XMA X' 
9 • OFFSET(ADUS) :' X' PSCAN-PLOT-OFFSET @ XNUM 200 0 XMA 

10 /.' , MINIMUM(ADUS)=' X' MEAN-MIN-VALUE @ /.NUM 200 30 XMA X' 
11 • MAXIMUM(ADUS):' /.' MEAN-MAX @ XNUM 700 0 XMA X' , RE-READS:' 
12 X' DATA-I ~ XNUM 1200 30 /'MA /.' • PLOT-MAX(ADUS):' X' 
13 PLMAX @ XNUM ; ;5 
14 PLABEL-SCAN 90 XRO 90 700 XMA X' , RELATIVE INTENSITY(X) 
15 ' X I 0 %:·w. ; 
16 

llLOCI'; NUMBEI, 302 

.c , -' 

456 

J. QUAILTRUNICS PLOTTING ROUTINES SCAN PLOT DATA 
1 I NTL:lI;~I~ PLDlIO-·Y IN ( * LOGO I N f'~;CAN-F I N I SH *) 
o INTEGER PSLAN-LM 

t5 

l; PSCAN-FAC10RS XLO @ FLOATl XSCALE-HIGH D@ XSCALE-LOW D@ F-
5 MSCAN· INCi~CMLNT D~ F I F I I:'SCAN-· I [I! XSCALE-LOW [I@ MSCAN-STAF:T 
6 D@ F- MSCAN-INCREMENT D@ FI FIXl PSCAN-LM ! ; 
7 : PSCAN-rlUT 0 0 XYHOME PSCAN-~ACTORS XLO @ FLOATl PSCAN-I 
E: D@ FI .5 F+ FIX1 PSCAN-LM @ + PSCAN-LM @ DO MSCAN-DATA @IDISK 

DRO:> PSCAN-PLOT-OFFSCT ~ - FLOAT1 PLMAX @ PSCAN-PLOT-OFFSCT @ -
FLOAT! II 1500. F* FIX1 XYL @ + PSCAN-I Dl~ I PSCAN-LM 

'? 
J.O 
11 

13 

@ _. I:UI/-H 1 F* XYL (~ fLOA T1 .:; F + r + F I X 1 SWAP DUf' 1500 XYL @ 
+ :-: IF [tlWI' l:,OO XYL @ + THEN DUF' XYL @ <: IF [t1~OI' XYL @ THEN 
X[I ALOOF' ; 

J4 : f'SCAN-FINISII 4 OPLN QUAIL aCLEAR CR CR CR PLOGO-Y/N @ IF 
5 LUGU-FACTUI( t 50 0 %MA LOGU THEN' PLOT COMPLETE' XEP 

J6 CR 8LlL ; ;S 

457 

1 ~ QUAILTRONICS PLOTTING ROUTINES MODIFY DATA 16) 
2 : P~CAN-ADJUSTMENT-A 1 D ! CR • OFFSET DATA' YIN? CR IF 
3 MEAN-MIN-VALue @ DUP , DEFAULT OFFSET=' • CR • ENTER NEW OFFS[T 
4 • YIN? CI~ rF [tr~(lI" ' NEI,~ OI:FSET VALUE< AItLJS)=' ASI-::i DRUP LR THEN 
5 ELSE 0 THEN PSCAN-PLOT-OFFSET ! • ENTER NEW PLOT MAX.' YIN? CR 
6 IF" NEW MAX.(ADUS):' ASK. DROP PLMAX ! THEN; 
7-: PSCAN-ADJU5TMENT-2B MSCAN-START D@ 
8 XSCALE-LOW D! MUCAN-FINISH D@ XSCALE-HIlIH D! CR ' DEFAULT WAVE~ 
9 ENGTH RANGE IS • XSCALE-LDW D@ F. • TO' X5CALE-HIGH [t@ F. 

10 ANos·rROMS' CR • EXPAND WAVELENGTH SCALe' YIN? CR IF BEGIN 
11 'ENTER NEW STARTING WAVELENGTH:' ASKt CR DDUP XSCALE-LOW D@ 
12 FGC END XSCALE-LOW D! BEGIN' ENTER NEW ENDING WAVELENGTH:' 
13 ASK. CR DDur XSCALE-HIGH D@ FLE END X5CALE-HIGH D! THEN 5 D 
1.c~ 

15 PSCAN-ADJUSTMENT PSCAN-ADJUSTMENT-A PSCAN-ADJUSTMENT-2B ; 
16 ; S 
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[tLOCK NUMBER 304 460 

1 ( aUAILTRONICS DATA DUMP ROUTINES PRINTER 17 ) 
~ : RAW-SCAN-HEADER-LOAD PHEADER-SCAN PHEADER-READ-IN DUP IF LP-ON 

, ID t ' lDt CR CR 15 8 DO I PTITLE-GET-LINE ! PTITLE-GET 
~TEXT-LP 10 LP-OUT 13 LP-OUT LOOP LP-ON 

3 
4 
" ., CR 1 D ! ' WAVELENGTH SCAN FROM:' MSCAN-START 
6 D@ F.' TO:" MSCAN-FINISH D@ F. ' WAV~LENGTH INCREMENT' 
7 MSCAN-INCREMENT D@ F. CR 'DATA: MAXIMUMCADUS)' MEAN-MAX @ 
8 0 F ! • • MINIMUMC ADUS) , MEAN-MIN-VALUE @ • ' RE-R:~ 
9 ADS ' DATA-I @ ." MAXIMUM VALUE AT • H1ARRAY 23 + V@ FLOATI 

10 MSCAN-INCREMCNT D@ F* MSCAN-START [t@ F+ 0.05 F+ F. CR 
11 " PRESSURE(TORR) " H1ARRAY 10 + V@ • " " H1ARRAY 

11 + V~ DUP IF 1 = IF " HELIUM' ELSE " ------, THEN 1~ 

13 
14 

ELSE DROP , ARGON" THEN' PLASMA' H1ARRAY 19 + V@ DUP 100 I 
[IIJ[,' J.OO * fWT SWAP - SWM' , " • ' I" , HIA~:RAY 

15 
1e, 

18 i V~ • CR CR ' WAVELENGTH" 5 0 DO' AVECADU) RS~X)' 
LOOI" CI~ IN!"" THEN 5 .0 ! 0 F ! :12 f 1+ ! ; ; S 

['LOCK NUMBE-.I, 305 461 

1 ( aUAILTRONICS RAW DATA DUMP ROUTINES PRINTER 
2 : RAW 'SCAN-DUMP LP-ON MSCAN-FINISH D@ MSCAN-START D@ F­

MSCAN-INCREMLNT D@ FI 0.5 F+ FIX1 [tUP 5 I 0 DO DUP I 5 * ;, 

18 ) 

4 
" ., 
6 

DW' ~ < IF ELSe DROP 5 THEN I 5 * FLOAT1 MSCAN-INCR[MEMT v@ r* 
MSCAN-START D@ F+ CR 1 D F. 0 DO J 5 * I + MSCAN-DATA @DISK 
SWAP 0 D ! FLOATl f. 2 D ! FLUATl 100. FI F. LOOP LOOP 5 D ! 
CR INF ; 

]0 : RDUMP-UCAN RAW-SCAN-HEADER-LOAD IF RAW-SCAN-DUMP aCLEAR CR CR 
11 DUM::' FINISHED" CI:;: BELL 4 OPEN QUAIL THEN; 
:l::' 
1::'; 

] 4 : RAW-MAF'-F'ACTOR MEAN-MIN-VALUE @ - FLOAT 1 MEAN-MAX @ 
15 MI::M!·'MrN'v;')lUtc (~ - FLOAH 1'1 ;U.l. f* .S f+ FIX1 64 + 
16 DUP 64 = lF DROP 32 THEN; ;S 

.50(, 462 

1 ( aUAIlTRON1CS MAP DATA DISPLAY & PLOT t9 
~ 0 H!T[(j::I~ PHSTt::F'S 0 INTEGCR F'VSTEI"S 0 INTLGLR RS[I-Y IN? 
3 : 2D-S F'HSTEPS @ IMOD ; 
q : PHEADER-MAP CR ' orEN WHICH USER AREA (5 OR 9) , ASKI DROP 
5 OPEN DAfA CR " ATTACH WHICH AReA' ASK. DROP DUP 
e, MEAN&SD ATTACH CR HBI FBVM ! ; 
7 : PHEADER-MAP-ML 9 OPEN DATA CR ' ATTACH WHICH AREA ' ASKt DROP 

DUP WIDTH-[tATA&SD ATTACH CR HBt FBVM ! ; 
9 : F~EADER-READ-IN-MAP H1ARRAY 16 + V~ DUP 2 > IF DUP 3 = SWAP 9 

10 > + IF H1ARRAY 12 + VD@ lPEAK-OFF D! H1ARRAY 14 + VD@ 2PEAK-OFF 
11 D! Clse tllARRAY 12 + VD@ PEAK-ON D! THEN H1ARRAY 21 + V@ 

MEAN-MAX ! H1ARRAY 22 + V@ MEAN-MIN-VALUE ! H1ARRAY 20 + V@ 
DATA-I ! H1ARRAY 24 + V@ IDCODE ! H1ARRAY 28 t V@ PHSTEPS 
H1ARRAY 27 + V@ PVSTEPS ! H1ARRAY 23 + V@ MEAN-MAX-LOC 

12 
13 
14 
15 1 CL SC DIWI" 411UA 0 THEN ; 
16 : RAW-LINCS " ___ a PHSTEPS @ 0 DO " -----" LOOP " ___ a ;S 



301 

307 463 

1 ( QUAIL TRONICS RAW MAP PRINTER OUTPUT t10 ) 
2 : S[LECT-MAf'-TYPE [IUP 3 = IF " BASELINE USING" 1PEAK-Oi'F (I@ F. 
3 AND" 2PEAK-OFF D@ F. " OFF PEAK VALUES" ELSE DUP 2 = IF 
4 "RAW MAP" PEAK-ON D@ F. ELSE DUP 4 = IF " BASELINE CORRECTED" 
5 PEAK-ON D@ F. ELSE DUP 5 = IF " ABEL INVERTED" PEAK-ON D@ F. 
6 ELSE DUP 6 = IF " HALFWIDTH" PEAK-ON D@ F. ELSE DUP 8 = IF 
7 "MULTI-LINE" ELSE DUP 9 = IF " RATIO OF " 1PEAK-OFF D@ F. 
8 TO " 2PEAK-OFF D@ F. ELSE DUP 10 = IF " WeIGHTED RATIO OF " 
9 1PEAK-OFF D@ F. " TO" 2PEAK-OFF D@ F. THEN 

10 THEN TH~N THEN THEN THEN THEN THEN DROP CR ; 
11 : RAW-MAP-MULTILINE PVSTEPS @ DUP 0 DO DUP I - 1- CR DUP 3 F ! . 
1~ " :" 5 F ! PHSTEPS @ 0 DO DUP PH STEPS @ * I + 5-,5 @ SWAP 
13 WIDTH-DATA&SD @NMDISK [I[~OP • LOOP 3 F ! " :" • LOOP CR [II~OP ; 
14 : RAW-MAP PVSTCPS @ DUP 0 DO DUP I - 1- CR DUP 3 F! ":" 5 r 
15 I PHSTEPS @ 0 DO DUP PHSTEPS @ * I + MEAN~SD @DISK DROP • LOOP 
U.. 3 I" ! " :" • LOOf' C,,,\ (I,,,\OP; ; 5 

ltLOCK NUMBER 30El 464 

(QUAILTRONICS RAW MAP PRINTER OUTPUT t11 
'; : RP,IA-'MLABCL" ":; F ! 30 111ARRAY + V@ PHSn,PS @ 0 DO DUP 

I + • LOOP DROP CR ; 
~ : RAW-MAP-HEADER-LOAD PHEADER-READ-IN-MAP 0 F ! 

t., 
7 
I' _0 

DUr IF LP-ON " ID f " ID~ CR CR 15 8 DO I PTITlE-GET-LINE 1 

PTITL~-GEl ZTEXT-LP 10 LP-OUT 13 LP-OUT LOOP LP-ON CR 1 D 
HIAIWAY 16 + V(~ SELECT-MAI"'-TYPE "DATA: MAXIMUM( ADUS:, • 
MEAN-MAX @ .' MINIMUM(ADUS)' M[AN-MIN-VALUE @ .' RE-RE 

9 ADS • DATA-I ~ • CR • MAXIMUM VALUE AT: X = " MCAN-MAX-LDC @ 
.i 0 2D-S ." Y = " . CR • PRESSURE(TORR) • HIAkRAY 10 + V@ 
lJ. " H Hl,':i',,';'l' 1! t, ~!,.!: Due IT 1 ::: .I, F • HLL 1 u(~· t:L '.;E • -----. 
J 2 • THLN ELse Itr,(lF' • AI,GON' THLN' PLASMA' H1AkR~W 19 + VI" DUI" 
1':' 100 I Dur' J.OO * rWT SWM' - SWAP " " /" .' "H:lAI':F:A ( 
]4 18 + V@ • CR • GRID SIZE' PHSTEPS @ .' BY' PVSTEPS @ • CR 
1:, • mnGrN " 30 H1AIa<AY t V@ 29 IHI-\I,RAY t VIS CR 
16 CR RAW-MLABEL INF THEN 5 D ! 0 F ! 32 F 1+! ;5 

465 

1 ( QUAILTRONICS RAW MAP PRINTER OUTPUT 
2 : RAI.oJ"MAP-I"J:NI81IE[I QCL[Af~ Cf~ QFLASH-SET QFLASH Cf.: 
3 • RAW MAP COMPLETE· QFLASH-UNSET CR BELL 4Q ; 
4 : RA~J-'Mr~::o-[lUMP PVSTEr's @ 0 [10 124 LP-OUT PHSTEF'S 

112 ) 

6 
7 
8 

@ 0 DO PHSTEP8 @ I - 1- PVSTEPS @ J - 1- PHSTEPS @ * + MEAN~SD 
@DISK DROP RAW-MAI"'-FACTOR LP-OUT LOOP PIISTEPS @ 1 DO I PVSTEPS 
@ J - 1- PHSTEPS @ * + MEAN~SD @DISK DROP RAW-MAP-FACTOR LP-oUT 
LOOI" 124 LP-'OUT 10 LP-OUT 13 LP-OUT LOOP ; 

9 : RDUMP-MAP-ALP 0 F ! PHEADER-MAP RAW-MAP-HEADER-LOAD IF 
10 RAW-MAP-DUMP RAW-MAP-FINISHED THEN ; 
11 : R8D-MAP-RAW-PRINT-IT PVSTEPS @ DUP 0 DO DUP I - 1- CR DUP 3 F 
12 
13 
14 
15 

! •• :" 5 F ! PHSTErs @ 0 DO DUP PHSTfPS @ * I + MEAN~SD @DI8~ 
DROP • LOOP 3 F ! " :. DUP • CR 5 F !" • PH8TEPS @ 0 [to 
DUro PHSTEF'S @ * I i M[AN~S[t @[lISK SWAP [tROP • LOOP DROP LOOP 
CR DROP; ;8 
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BLOCK NUMBEr~ 310 466 

1 ( aUAILTRONICS PLOTTING ROUTINES SCAN MAIN *13 ) 
2 14 INTEG£I~ PVS (******* LOGO IN F'SCAN-FINISH ********) 
3 : PSCAN aCLEAR CR CR PHEADER-SCAN PHEADER-READ-IN IF QCLEAR CR 
4 MEAN-MAX @ PLMAX ! PSCAN-ADJUSTMENT aCLEAR CR CR CR %RE 
5 "LOAD PAPER IN PLOTTER" CR " STRIKE (CR) TO BEGIN" %TEXT-BUF 
6 ASKWORDS DROP CR QCLEAR CR CR DECIMAL FLOATING 
7 * * * * *:1: P LOT TIN G * * * * * *" CR CR 
8 "ID." ID. CR PVS @ ZVS PSCAN-BOX PSCAN-PLOT GR/TE? @ IF 
9 PLABEL-SCAN-TITLE PLABEL-SCAN PTITLE-SCAN THEN PSCAN-FINISH 

10 THEN; 
:l1 
12 : NQ-RDUMP-MAP CR " OPEN WHICH USER AREA (5-9)" ASK* DROP OPEN 
13 DATA CI~ 0 DO DUI'" • CR DUF' M[AN~SD ATTACH HBi FB\,'M ! 
14 RAW-MAP-HEADER-LOAD IF LP-ONRAW-LINES RSD-Y/N? @ IF 
15 RSD-MAr-RAW-PI~INT-IT ELSE RAW-MAP TH[N RAW-LINES CR 
16 RAW-MLABEL INF FF THEN LOOP RAW-MAP-FINISHED; ;S 

BLOC K NUML<t::I~ 311 46;7 

1 ( DATA P[AK-A-BOO *14 ) 
-. : PAte ·MAr· BEGIN " MAe CO(JI~DINAT£S· CI:;:· X=" ASKt DROP CF< 

4 
.: 
.J 

Y= " ASK~ DROP CR PHSTEPS @ * + MCAN~SD @DISK SWAP " DATA= " 
%::~~;D= " FLOATl 100. f IF. CR " LOOK AT MO(~£ DATA" YIN? 

CR 0 = END ; 
6 : PAB 2 D ! rHEADER-MAP PHEADER-READ-IN-MAP IF PAB-MAP THEN 

RAW-MAP-rINISHED ; 7 
8 : RDUMP-MAF' PH EADER-MAP RAW-MAP-HEADER-LOAD IF LP-ON RAW-LINES 
9 RSD-Y/N? ~ IF RSD-MAP-RAW-PRINT-IT ELSE RAW-MAP THEN 

10 RAW-LINES CR RAW-MLABEL INF RAW-MAP-FINISHED THEN ; 
11 : RDUM::····ML PIIt:ADE:r~-MAF'-ML RAI"'··MAP-HCADL:I~-LO~)(I iF LP-ON 1 D ! 
J.:2 
13 
J.4 
15 
16 

7 H1ARRAY + V@ 0 DO CR CR CR 16 H1ARRAY + V@ 6 = IF MSCAN-START 
D~ 0.2 I FLOATl F:I: F+ eLSE 100 I 2 :I: + li1ARRAY + VD@ THEN 
" WAVELENGTH=" F. CR I S-S ! RAW-MLABEL RAW-LINES 
RAI.~·MAr···MUL TILINC RAW-LINES CR RAI,oJ-MLAEI[L LOOl:' INF '5 [t ! 
F:AW-MAI"-Fl N I SHLD THEN; ; S 

[ILOC K NUMDU;: .5 J. 2 470 

1 ( SPECIAL PLOT FEATURES t15 
:2 290 INTeGER IVSV 1600 INTEGER 2VSV 2100 INTEGt::R 3VSV 
3 TTXL 2VSV @ 170 t lVSV @ 290 - +; : TXL lVSV @ 290 -
4 : F'OH lV!J'J @; : F'YL 2VSV (2; : F'XL 3VSV @ 

5 : F'STD 290 lvav ! 1600 2VSV ! 2100 3VSV ! ; 
6 : PDISS 550 lVSV ! 1000 2VSV ! 1600 3V~V ! 0 FS-KEY 
7 0 PLOGO-Y/N ! ; 
8 
'l 

1 '.' 
:ll 
1:2 
:l3 
14 
15 ;5 
16 
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[(LOCK NUMBER 313 471 

1 ( OUAILTRONICS FREE STYLE PLOT ROUTINES PSORT GET-DATA t16) 
2 0 INTEGeR XFS-DATA 100 DP t! 0 INTEGER YFS-DATA 100 DP +! 
3 O. DINTEGER XFS-MAX O. DINTEGER XFS-MINIMUM 0 INTEGER YFS-DP 
4 O. DINTt:GEI~ YFS-MAX O. DINTEGeR YFS-MINIMUM 0 INTEGER xr'"S-DF' 
5 0 INTEGER XFS-UNITS 0 INTEGER YFS-UNITS 0 INTEGER FS-tDATA 
6 0 INTEGER XFS-SUB-UNITS 0 INTEGER YFS-SUB-UNITS 0 INTEGeR YFS-L 
7 1600 INTEGER XFS-L 14 INTEGER FSSPEED 1 INTEGER OP-tFS 
8 ~ FS-CHANGE-A-LOT-OF-STUFF CR " DEFAULT SPEED IS" FSSPEED ~ • C~ 
9 "CHANGE SPEED" YIN? CR IF BEGIN • NEW SPEED (0-15)" ASKi DROP 

10 CR Dur -1 < IF DROP 0 ELSE DUP 16 > IF DROP 0 ELSE FSSPEED ! 1 
11 THEN THEN END THEN FSSPEED @ ~VS ; 
1::! : FS-MIN"MAX-I~ESLT -999999. YFS-MAX D! 999999. YFS-MINIMlIM D! 
13 2 XFS-DATA + D@ XFS-MINIMUM D! FS-tDATA @ 1- 2 * xrS-DATA + D@ 
14 Xf:';·MAX D! ; 
15 : FSHOME 10 * POH SWAP - SWAP IF POH 180 - ELSE POH SWAP 
li.- 100 .. · THEN 'Y.Mf-l ; ; S 

[ILOCK NUMBEr, 314 472 

1 ( QUAILTRONICS FREE STYLE PLOT ROUTINES PSORT GET-DATA t17) 
::; : P:'; Din FS":JDAl (-) @ DlIP 1 DO DUf' 1- 1 [10 I 2 * XFS- [lATA + DUP [I@ 

ROT 2 + D@ rGT IF I 2 * XFS-DATA + DUP D@ ROT DUP DUP 2 + D@ 
ROT [I! 2 + D! I 2 :I: YFS-DATA + DUf' D@ ROT DUf' DUP 2 + D@ ROT D' 
2 + D! THEN LOOP LOOP; 

-, 
.' 
4 

6 : FS-GET-DATA 4 D ! CR " HOW MANY DATA POINTS" ASKt DROP CR 
7 

.1.0 

12 

l4 
15 
16 

" ENT[I~ f-i~; I:LUA r LNG POIN r" 0 F ! 1+ DUP F- S-;t[lATA ! 1 DO CR I 
X=" ASK* XFS-DATA D!l" Y=" ASKt YFS-DATA D!I LOOP 

BEGIN r'!';OIn CI, " It X Y" ,'S-MIN-MAX-RESET 
FS-~DlllA @ 1 DO CI;: I ." "XFS-DATA D(E F." "YFS-DATA 

D@i: [IDUr' F. DDLJi" YFS-MAX De FGT IF DDUP YFS-MAX J)! THl~N DDUF' 
YFS-MINIMUM D~ FLT IF YFS-MINIMUM D! ELSE DDROP THEN LOOP 
CI~ • CHAN(ji~ ANY PO INTU" YIN'? CR Ir • Will CH IJATA 1"0 I NTS· ASt.'II· 
[lROP CF, [lUI' 0< IF [lROI'" 1 ELSE [lUF' FS-t[lATA > Ir [l1~Df' 1 ELSE ItUF' 
" L:f\~ It.:1~ NCl~ X= " ASK;!: ROT 2 * Xt:S- [lATA + [I!" [NTI~R NE.W Y=" 
AS~~f. ROT 2 * YFS-[lATA + [I! 0 THEN THE.N ELSE 1 THEN EN[I ; ;5 

BLOC~; NUMB,::t, 31':i 473 

1 ( QUAILTRUNICS FREE STYLE PLOT t18 ) 

:~ 

4 

~ : F~ .. ·rIND-DATA 2 :I: DUP XFS .. ·[IATA + D@ XfS-MINIMUM D@ F- XFS-MAX 
D@ XFS-MINIMUM D@ F- FI XFS-L @ FLOATl.F* FIXl POH + SWAP 
YFS-[lATA + D~ YFS-MINIMUM D@ F- YFS-MAX D@ YIS-MINIMUM D@ F- F' 
YFS-L @ ~LOAT1 F* FIXl POH 180 - + ; 

6 : FS -[,'LOTTCI;:""GO 0 0 FSHOMC 1 I"S-rIN[I-[tATA ~MA FS-it[lA rA @ 1 -, , 
o 

DO I rS-FIND-DATA ~DA FS-KEY @ II" 64 I + ~MK ELSE 42 ~MK THEN 
I FS-FIND-DATA XMA LOOP ; 

9 : FS-PLOTTER-KEY 1952 1760 2500 1760 2500 1678 25 FS-tDATA @ * -

12 
13 
14 
l c· 

. .J 

16 

1952 167U 25 FS-tDATA @ * - 4 ~LN+ 1 XCS 0 ~RO FS-~DATA @ 1 DO 
1974 1678 I 25 * - ~MA 64 I + 256 * ~TEXT-BUF ! 1 ~TEXT ~' " 
/.:' xr~;-DATA (I@I XFS-Df' @ [t ! ~FNUM Yo'. • /.:' YI"S-[lATA [I@I 
YFS-DF' @ D ! ~FNUM LOOP 2199 1710 /':MA 2 ~CS /.:' " KEY" ~' 1 /.:CS 
2172 1600 ~"iA ~\ " X Y" ~'; ;5 
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BLOCK NUMBER 316 474 

1 ( QUAILTRONICS FREE STYLE PLOT XYLABEL TITLES DP-SET t19) 
2 : FS-XYLADEL YFS-DP @ D ! YFS-MAX D@ YFS-MINIMUM D@ F- YFS-UNITS 
3 @ FLOAT1 F/ YFS-UNITS @ 1+ 0 DO DDUP I FLOAT1 F* YFS-MINIMUM D@ 
4 F+ PON 270 - POH 190 - YFS-L @ YFS-UNITS @ / I * + 
5 ~MA ~FNUM LOOP DDROP XFS-DP @ D ! XFS-MAX D@ XFS-MINIMUM 
6 D@ F- XFS-UNITS @ FLOAT1 F/ XFS-UNITS @ 1+ 0 DO DDUP I 
7 FLOAT1 F* XFS-MINIMUM D@ F+ XFS-L @ XFS-UNITS @ / I * 
8 POH 170 - + POH 242 - ~MA ~FNUM LOOP DDROP 0 0 FSHOME ~ 
9 : XYFS-DP-SET CR • HOW MANY Y DECIMAL PLACES DISPLAYED • ASKt 

10 DROP CR YFS-DP ! • HOW MANY X DECIMAL PLACES DISPLAYED • ASKI 
11 DROP CR XFS-DP ! ~ 

12 : FS-TITLES CR " X AXIS TITLE • CR XTEXT-BUF1A ASKWORDS XTITLE-L 
13 ! CR " Y AXIS TITLE • CR XTEXT-BUF1 ASKWORDS YTITLE-L 
14 CR· PLOT TITLE • CR XTEXT-BUF ASK WORDS PTITLE-L ! ~ 
15 ;S 
16 ;S 

BLOCK NUMBER 317 475 

1 ( QUAILTRDNICS FREE STYLE PLOT FS-AXIS 120 ) 
2 : FS-AXIS CR • X MAXIMUM :" XFS-MAX D@ F. CR " X MINIMUM :" 
3 XFS-MINIMUM D@ F. CR " Y MAXIMUM :" YFS-MAX D@ F. CR " Y MINIMU 
4 M :" YFS-MINIMUM D@ F. CR " AUTO-RANGE" YIN? CR IF EL~E " X MAX~ 
5" ASKt XFS-MAX D! CR " X MIN=" ASK4 XFS-MINIMUM D! CR " Y MAX= 
6 " ASK~ YFS-MAX D! CR " Y MIN=" ASKj YFS-MINIMUM D! CR THEN 
7 "HOW MANY X UNITS • ASKt DROP CR XFS-UNITS ! • X SUBDIVISION • 
8 ASK~ DROP CR XFS-SUB-UNITS ! " HOW MANY Y UNITS " ASK4 DRUP CR 
9 YFS-UNITS ! " Y SUBDIVISION " ASK. DROP CR YFS-SUB-UNITS ! 

10 YFS-UNITS W YFS-SUB-UNITS @ * DUP PYL SWAP / * YFS-L ! 1 2 
11 FSHOME YFS-L @ DUr YFS-UNITS @ YFS-SUB-UNITS @ * / 20 XAY 1 4 
12 F~~IOME YFS-L @ DUP YFS-UNITS @ / 40 XAY 0 3 FSHOME 0 YFS-L @ 30 
13 + XDR FS-KEY @ IF 1600 ELSE PXL THEN XFS-UNITS @ XFS-SUB-UNITS 
14 @ * Dur -ROT / * xr'S-'L ! 0 1 FSHOME XFS-L @ DUP XFS-UNI1S @ 
15 XFS-SUB-UNITS @ * / 10 XAX 0 3 FSHDME XFS-L @ DUP XFS-UNITS @ / 
16 30 ZAX 1 4 FSHOM[ XFS-L @ 40 + 0 XDR 0 0 FSHDME; ;S 

BLOCK NUMBER 318 476 

1 ( QUAILTRONICS FREE STYLE PLOT TITLE 421 ) 
2 : FS-TITLE-WI~ITES PTITLE-L @ DUP 2/ 1250 SWAP 66 * - TTXL XMA 3 

XCS 0 XRO XTEXT XTITLE-L @ DUP 2/ 1250 SWAP 44 * - TXL XMA 2 
XCS 0 ZRO ~T[XT-BUF1A ZTEXT+ YTITLE-L @ DUP 2/ 900 SWAP 44 * 

3 
4 

- POH 240 - SWAP ZMA 2 XCS 90 XRD XTEXT-BUF1 XTEXT+ 0 
6 ZRO 1 XCS ; 
7 : PNEB-GETTING-HEADER 7 OPEN DATA" ATTACH WHICH AREA:" ASK4 

DROP Dur MSCAN-DATA ATTACH CR HB. FBVM ! ; 8 
9 

10 
11 

PCN-TITLES PLABEL-CHROM-TITLE PLABEL-SCAN PTITLE-SCAN 
0.0 DINTEGEtC DrX-MAX 0.0 DINTEGER DPY-MAX 
0.0 DINTEGER OPX-MINI 0.0 DINTEGER DPY-MINI 

12 DP-MAX-STOR~ XFS-MAX D@ DPX-MAX D! YFS-MAX D@ DPY-MAX D! 
13 XFS-MINIMUM D@ OPX-MINI D! YFS-MINIMUM D@ DPY-MINI D! ; 
14 : OP-MAX-RESTORE OPX-MAX D@ XFS-MAX D! DPY-MAX D@ YFS-MAX D! 
15 
16 

DPX-MINI D@ XFS-MINIMUM D! DPY-MINI D@ YFS-MINIMUM D! ; 
;S 



[cLOCK NUMBEI~ 319 477 

1 ( QUAILTRONICS FREE STYLE PLOT 
~ 

MAIN 

3 : PFRE[-STYLE QCLEAR CR " FREE STYLE PLOT ROUTINE" CR CR 
1 01:"-\:'1':'" ! • OVER PLOT" YIN? IF 0 FS-KEY ! 4 
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t22 ) 

.,' -, CR " HOW MANY PLOTS " ASKt DROP ELSe 0 THEN 0 DO OP-tFS @ IF 
6 
7 
8 
9 

CR Ci~ • l~ DATA ALR~ADY LOADED" YIN? IF ELSE FS-G~T-DATA THeN 
CR XRE FS-CHANGL-A-LOT-OF-STUFF " LOAD PAPER IN PLOTTER" 
XYfG-DP-GCT GR/TE? @ IF FS-TITLES THEN FS-AXlS FS-XYLABEL 
GR/TE? @ IF FS-TITLE-WRITES THEN FS-PLOTTER-GO OP-MAX-STORE 

10 
11 
11 
j'3 

FG-KEY @ IF FS-PLOTTER-KEY THeN CLSE CR CR " PLOTt " I 1+ • r~ 
FS-G[T-DATA OP-MAX-RESTORE FS-PLOTTER-GO THEN 0 or-tFS ! Loor 
PLOGU-Y/N @ If 5 LOGO-FACTUR ! SO 0 XMA LOGO THEN 
CR " PLOT COMPLETE" CR XEP BELL ; ;8 

14 
15 
16 

DLOCI<: NUMBEr, 320 500 

1 ( CHROMATOGr,APHIC F'LOT ROUTINES HEADER ADJUSTMENT 
2 : ~IUA Ci~ " THIS IS NOT A CHROMATOGRAM DATA FILC" CR BELL 
3 : PCHROM-GETllNG-HEADER 6 OPEN DATA" ATTACH WHICH 'AREA:" 
4 [lRO:" DUI:' M~;CAN-DATA ATTACli CR HBt FBVM ! ; 
S : PCHROM-HEADER H1ARRAY 16 + V@ 7 = IF H1ARRAY 12 + VD@ 

ot~3 ) 
, 
ASl\t 

t, MSCAN ,'.iTAin D! 1I1Ar\f(AY 14 + V(I@ MSCAN-FINIGH [I! H1AI;:RAY :!1 ; V:l 
7 MEAN-MAX ! H1ARRAY 22 + V@ MEAN-MIN-VALUE ! 0.0083333 
8 MSCAN"INCI(CML:N'f D! H1AI:;:RAY 20 + V@ DATA-I! H1Af<RAY 24 + "'I,? 

9 IDCODE! 1 ELSE 7HUA 0 THEN ; 
10 : I"CIIIWM"A[lJU~iTMCNT F'SCAN,-ADJUSTMENT-A M!.iCAN-!3TAln D@ XSCA:,E-LO,~ 

11 D! MSCAN-FINISH D@ XSCALE-HIGH D! CR " DEFAULT TIML RANGE IS " 
12 X~;Cr:-'l.I":-LOl~ Dr~ 1'"." TO" XSCALE-IIIG:I D@ F. " MINUTES" CR 
13 "EXI'ANLI TIME SCALE" YIN? CR IF BEGIN " ENTER NEW STAr,TING TIME 
14 :" A',;K'" CI( [lDUe XSCALE-LOl~ [I@ FGE EN[I XSCALE-UlW (I! BEGItJ 
15 "EN1ER NLW ENDING TIME:" ASKt CR DOUP XSCALE-HIGH D~ FLE END 
16 X~Cf)Lt::-'IIl:GH [II TlllN 5 [I ! ; ;S 

VLOCK NUMBEI~ 321 501 

1 ( CHROMATOGRAPHIC ROUTINES MAIN t24 
~ ( ********* LOGO IN Pt;CAN-F !NI8H ********* ) 
3 : PCHRUM aCLEAR CR CR PCHROM-GETTING-HEADER PCHROM-HEAOER IF 
4 QCLEAR CR MEAN-MAX @ PLMAX ! PCHROM-ADJU8TMENT QCLEAR CR CR 
5 CR XRE " LOAD PAPER IN PLOTTER" CR " STRIKE (CR) TO BEGIN" 
6 XTEXT-BUF ASKWDR[lS [lROP CR QCLEAR CR CR [lECIMAL FLOATING 
7 * * * * * * P LOT TIN G * * * * * *" CR CR 
8 "I n;~ " Irt# CR PCHROM-BDX PSCAN-F'LOT GR/Te? [? IF PCN-TITLES 
9 THEN PSCAN-FINISH THEN ; 

10 : PNEB QCLEAR CR CR PNEB-GETTING-HEAOER PCHROM-HEADER IF 
11 QCLCAR CR MEAN-MAX ~ PLMAX ! F'CHROM-ADJUSTMENT QCLEAR CR CR 
12 CR XR[ " LOAD PAPER IN PLOTTER" CR " STRIKE (CR) TO BEGIN" 
13 ZTEXT-BUf ASKWDRDS DROP CR QCLEAR CR CR DECIMAL FLOATING 
14 * * * * * * P LOT TIN G * * * * * *" CR CR 
15 "ID*" ID. CR PCHROM-BOX PSCAN-PLOT GR/TE? ~ IF PCN-TITLES 
16 THEN PSCAN-FINISH THEN; ;S 



306 

l<LOCI': NUMBER 331 513 

1 
" 

3 
~: 
.,-
-' 
(J 
-,' 

B 
'? 

:to 
11 
.1:.' 
" .\. -' 

,l ,~ 

" .L _, 

16 ;5 

I<Lon: NUME<[i:: 332 514 

1 
" 

.i .! 

333 515 

1 ( Al<EL. LlNLAI-': FIT TEST BLOCK CANNEli ROUTINES to ) 
~ DECIMAL 21 SYSLOAD 23 SYSLOAD 
3 4 CONSTANT NVAR NVAR 1+ CONSTANT NC 0 INTEGER XSAVE 
4 NVAR NC * 2* 1- Dr +! 0 INTEGER XL~Q NVAR NC * 2* 1- DP +! 
5 NVAR HC 2 0 2 ' XLSQ DESCRIPTOR LSQ 
6 NVAR NC 2 0 2 ' XSAVE DESCRIPTOR LSAVE 
7 0 INTEGER M 0 lNTEGER S NVAR 1- 4 * Dr +! 0 INTEGER SXY 
8 NVAR 2* 1- DP +! 
9 : INIl SXY ZERO! SXY SXY 1+ NVAR 2* 1- WORDS S ZERO! S S 1+ 

10 NVAr;: 1- 4 * 1- WORDS M ZERO! ; 
11 : POlNT DOVER 1. NVAR 1- 2* 0 DO DOVER F* DDUP 5 D@I F+ S D!1 
12 LOlli" [I [!lW I" DDRor' M INCREMENT NVAR 0 DO J)[IUP SXY IIl!!I F+ SXY 
13 D!I liOVER F* lOOP DDROP DDROP ; 
14 : rIll NVAR 0 DO NVAR 0 DO S J 1- 2* + D~I I J lSQ !DES lOOP 
15 SXY li@l NVAR I lSQ !DES LOOP M ~ FloAT1 0 0 lSQ !DES ; 
16 1 I~LoAD ;S 
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[CLOCt\ NUMBER 334 516 

1 ( LINEAR rIT REPLACEMENT BLOCK 
2 : F'IU NT cr~· ANSWER· CR NVAR 0 DO 
3 "VERIFICATION" NVAR 0 DO CR NVAR 
4 ~DCS DDUP E. F- £. LOOP; 

t1 ) 
I 0 ANSWER ~D[S f. LOOF' CR 
I MAT @DES DDUP E. I 1 ANSWER 

5 : SOLVE FILL LSa LSAVE MOV ' Lsa ' MAT ! MATSOLVE 
6 ! MATSOLVE ' LSAve ' MAT ! MV£RIFY PRINT ; 

, LSAVE ' MAT 

7 
8 
(? 

10 
:11 
1:> 
:13 
1~ 

15 ;5 
:l(:. 

IILOCt\ NUMBLI~ 335 517 

1 ( JUNt: ) 

4 

6 

8 

o INTLGEI, JUNI, 
1085.501 DINTLGLR JQ 0.0 , , -815;0796 , , 12045.17 , , 

1113.507 , , -805.U274 " 7340.0~4" -10660.54 , , 
961.7446 , , 777.9756, , 2645.462" -9166.836 , , 
1767.70/ , , -6597.305 , , 24877.68" -31300.89 , , 

-1539.599 " 18694.94" -39287.43 " 22710.77" 
-2UO~.764 " 25709.07, , -52107.0U " 30441.80" 
234.2563 " 11853.34" -31404.49 " 20332.64" 

10 15124.?3" -51669.23 , , 50716.3~" -22195.3:> , , 
11 9354.~31" -31164.61 " 34520.28" -12715.00 , , 
12 0.0, , 0.0, , 0.0, , 0.0, , 
13 DI!:it'LAY-CoEFF LF-D[Gr~E[ @ 1+ 0 DO 
14 JUN~ ~ 4 t I + 2 * JQ + D~ I 2 * XCoCF + D! Loor JUNK @ 
15 1+ JUNt< ! IIISF'LAY-CDI::FF ; 
l~, ; S 

I:LoCK NUMBE.r, 336 520 

1 
:> 
3 
~ 

5 
{, 
-, 
B 
? 

:10 
11 
:l~ 
13 
:1 ~ 
15 
.16 

• r' , -' 

ABEL INVERSION ROUTINES LOAD BLOCK to ) 
'" Lf-DEGRCC \11 \ FIT \ DECIMAL 22 SYSLOAD FLOATING 

1 RLOAD 2 RLOAD ( 11 RLoAD ) 3 RLoAD 4 RLoAD 5 RLoAD 
6 r,LOAD 7 I~LOAJ.) 8 F:LoAD 
CR " ABEL LOADED " CR 
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[lLOCt\ NUMll[l~ 337 521 

1 ( ABEL-QUAIL VARIABLES t1 
2 
3 
4 
'" .J 

6 
7 
8 
9 

10 
11 
12 
:l3 

o INTEGeR KILL-ROW-COLUMN 0 INT£GER AXCOEF 140 DP +! 
0.0 DINTEGER A-XR 0.0 DINTEGER A-1R 0.0 DINTEGER A-2R 
0.0 DINTEGER A-LG 5 CONSTANT A-SEG 0 INTEGER AHSTEPS 
o INTEGER AVSTEPS 0.0 DINTEGER A-1SS 0.0 DINTEGER A-2SS 
21 CONSTANT A-NPTS A-NPTS 1- A-SEG I It CONSTANT A-LENGTH 
o INTEGER A-ISEG 0 INT~GER A-1ST 0 INTEGER A-SCAN 
o INTEGER V-SCG A-LENGTH FLOAT1 .5 F:I: FIX1 CONSTANT A-LOVL 
o INTEGlk AHORG 0 INTEGER A-tSCAN 0 INTEGER A-FL 
o INTEGER A-DPT A-NPTS 1+ DP t! 4095 INTEGeR A-MINIMUM 
o INTEGER A-MAX 0 INTEGER ?A-LP 0 INTEGER A-FL1 
61 109G 2LDVARRAV AB-CORR&SD 0 INTEGER X-DPT A-NPTS 1+ DP +1 

1.<1 ; S 
15 A-SCAN= LAMBDA POS V-SEG= V MAP POS 
16 ?A·,LP= 0-NO,1-TERMINAL,2-PRINTER 

[ILOCt\ NUMBLI~ 338 522 

1 ( ABEL-UUA1L 32 BIT ABI::L.-FUNCTION t2 i 
~ : AI) '1<ILL-'IWI~"COLU~iN I-.:JLL-IWW-COLUMN @ DUI" IF LF-DEGRi'::E @ 1+ 0 
3 DO Dur 0.0 ROT 1 1 !LF-MAT DUP 0.0 ROT I SWAP 1 !LF-MAT 
4 LOOf" [ILl:" 0.0 HOT 0 ! LF-MAT DF,OF' EL~E DRUP THCN 
~ : @AXCOEF 2 :I: SWAP 10 * + AXCOEF + D@ ~ 
" : ! AXClllT 2 * SIJJAf" 10 :I: + AXCOI.:F + D! ~ 
~ : AB-DIFF LF-DEGRlE ~ 1+ 1 DO 1 2 * XCOEF + D@ I FLOAT1 F* 
o I 1-' 2 * XCOCF • D! LOOP 3 0 DO I 2 * XCOCF + D@ 
9 A-ISEG @ ] 1+ !AXCOEF LOOP; 

10 : ADCl-FUNCTION A-1R D~ DDUP 1* A-XR D@ DDUP r* F- SQRT DDur 
l,1 0.0 FEEl IF [lDIWr' 1. 0 E -25 THEN A-155 D! A-2F, D(!! DDUF' F* A -XR 
1:: DI'; DDU;' F'* 1-'- sma A- 2~;S D! A-2R D@ A'-2'~;S 1I@ i'+ A-J.R D@ A-1SS 
l3 [1«1 r+ I· I LN A-LG D! [IUP DDUF' 1 IMXCOLF A-lG D@ F* ROT 2 @AXCOEr 
::'.<1 A 2:';~ D@ A--H;:'; DI~ F- f* F+ ROT 3 @AXCO!:F A-:'R Dt!! A-2SS DI£ r* 
l5 A-l~ D@ A-ISS D@ F* F- A-XR D@ DDUP F* A-LG D@ F* F+ 2.0 FI F* 
16 FI i'MINU;; 3.1415<;'3 Fl; ;S 

IllOCi': NUMBEI~ 339 523 

1 ABEl-QUAll ABEL-INTG,DATA-GCT, !,@,+A-DPT, X-DF'T-RSET 13) 
" !A"[lf'r A-DPT t ! ; 
3 @A-DPT A-DPT + @ ; 
4 tA-DPT [lUP ~A-DPT ROT + SWAP !A-DPT ; 
5 ABEl-INTG A-NPTS 1+ 1 DO 0 I !A-DPT I 1- FLOAT1 A-NPTS 
6 1- FLOAT1 FI A-XH D! A-SEG BEGIN DUP 1- A-NPTS 1- A-SEG I 
7 - * FLOAT1 A-NPT5 1- FLOAT1 FI A-1R D! DUP A-NPT5 1- A-SEG 
8 I * FLOAT1 A-NPTS 1- FLOATI FI A-2R D! A-XR D@ A-1R D@ F- 0.0 
9 FGE IF A-XR D@ A-1R D! ABEL-FUNCTION FIX1 I tA-DPT 

10 Dlwr' 1 ELSE ABEL-FUNCTION FIX1 I +A-Df"T 1- 0 THEN 
11 END ?A-LP @ IF I •• • I @A-DPT • CR THEN LOOP; 
1~ : AD-DATA-GET FS-IDATA @ 1 [10 A-1ST @ I + 1- FLOAT1 A-NPTS 1-
13 FLOAT1 FI XFS-DATA D!I X-DPT A-1ST @ I + + @ DUP -1 = IF DROP 
14 0.0 elSE V-SEG ~ AHSTEPS @ * + A-SCAN @ SWAP WIDTH-DATA&SD 
15 @NMDISK DROP FLOAT! THEN VFS-DATA D!I lOOP; ;S ., : 
.~ '-' 
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[elOCt<: NUMBER 340 524 

1 ( ABEL-QUAIL 44 
2 : X-DrT-RESET A-NPTS 1+ 0 DO -1 I X-DPT + ! LOOP ; 
3 : AB-FIT AB-DATA-GET LF-CREATE-MAT AB-KILL-ROW-COLUMN ?A-LP & IF 
4 MAT"DISPLAY CI~ THEN GI::-SCALE-COLUMN GE-MAXIMAL LF-COEFF ; 
5 : AB-PART1 1 KILL-ROW-COLUMN ! 3 LF-DEGREE ! A-LENGTH A-LOVL 
6 + 1+ FS-.DATA ! 0 A-1ST ! A-SCG 1+ 1 DO I A-ISCG ! AB-FIT ?A-Lf' 
7 @ IF DISPLAY-COEFF CR THEN AB-DIFF 0 KILL-ROW-COLUMN ! A-LENGTH 
8 A-LOVL 2 * + 1+ FS-iDATA ! A-ISEG @ 1 = IF A-LENGTH 1- A-LOVL 
9 A-1ST ! ELSE A-1ST @ A-LENGTH 1- + A-1ST ! THEN A-ISEG @ 1+ 

10 A-SEG = IF A-LENGTH A-LDVL + 1+ FS-~DATA ! THCN LOOP ; 
11 : AB-FULL-LEFT X-DPT-RESET AHORG @ ADS 1+ 0 DO AHOkG @ ABS 
12 I ... I J.: X- LWT t ! LOOP 19 0 l~;"O • LE;-T HAL;' "L:r.: CF: ; 
13 : AB-FULL-RIGHT X-DPT-RESET AHSTEPS @ AHORG @ AUS - 0 Du ] ArlD~G 
11; & AD':; ~ I 11 X"'I:cF'T + ! LOOI:' 19 0 Q:"O " RIGHT HALF • CR (F: 
15 : AB-HALF-STD-SLT X-DPT-RESET AHSTEPS @ 0 DU I I 1+ 
16 X·· I:n"T -I ! LOOr- 1';> 0 QPO " HALF SCT "CR CR; ;~; 

LlLOCt;; NUMBUi 341 525 

1 ( ABEL-QUAIL t5 
-, : ABU .. ·DISI·'LAY 20 () Qf"li " 
3 20 0 QPO" MAPt" SLICEt " • Ck CR ; 
4 : ADCL"MAXI-FIND DDur DROP DUP A-MAX @ > IF DUP A-MAX ! s-s e 
~, MEAN-MAX-LOC: ! THEN Dur' A-MINIMUM @ < IF DUP A-MINIMUM ! THEN 
t.., DROP; 
~ : A-Drl-SAVE A-NPTS 1+ 1 DO I 1- AHSTEPS @ < IF Y-SCG @ AHSTEPS 
D @ * I X-Drl + ~ Dur -1 = If DDRUP [L~C + DUP DUP 5-5 ! A-SCAN 
9 @ SWA~ WID1H-DATA~SD @NMDISK SWAP DROP A-DPT I + @ SWAP ROT 1 

iC' 1·· (-',--I'U l~ -I ]:1' A-SUIN r~ ~;W(:lI'" CL!')[ DUF' s-s ! A"'SCAN @ SW{;!' 
11 AB-(OI\f\~SlC I!INMDISK DRl1l" r-.:OT + 2 I S~IAI" A-SCAN @ 55 @ THEN 
1::' I J.. A-rLJ. (~ (0 ~ + IF DSWM' AB[L-'I'iAXI-FIND DSWM' THEN 
13 AB-CORR~SlC !NMDISK THEN THEN LOOP FLUSH; 
14 : AD-Gli AVGTCrS ~ () DO r Y-SLG ! A-~SCAN @ 0 DO I A-SCAN J I 
l5 AFcEL-ltlSI"LAY AB-F'AI~T1 ABEL-INTG A-Dr'T-SAVE LOQF' LOol"; ;5 
:[ (:' 

IcLOCl'': NUMEeEI~ 342 526 

1 ( ABEL-QUAIL HEAlCER,HEADER-REAlC,END t6 
:! : Al~LL· .. G() AI'IOI~G ~ 0 = IF AB-HALF-STV-SCT 1 A-rLl ! (:\B-GO ELSE 
3 AB-FULL-LEFT 1 A-FL1 ! AB-GO AB-FULL-RIGHT 0 A-FL1 ! AB-GO 
4 THeN.. DINT 
5 : A-HALF 66856. DDUP WIltTH-DATA~SD ALTER-ARRAY-LENGTH 
6 AB-CORR&SD ALTER-ARRAY-LENGTH 61 WIDTH-DATALSD 
7 ALTER-ROW-LENGTH 61 AB-CORR~SD ALTER-ROW-LENGTH 0 A-FL ! ; 
8 : A-STD-MAP 1640. DDUP WIDTH-DATA~SD ALTI::R-ARRAY-LENGTH 
9 AB-CORR~SD ALTER-ARRAY-LENGTH 1 WIDTH-DATA~SD ALTER-ROW-LENGTH 

10 1 AB-CORR&SD ALTER-ROW-LENGTH 1 A-FL !; FLOATING 
11 : ABEL-HEAD[R aCLEAR CR CR " ABE LIN V E R S ION" CR 
12 "WIHCH USEf~ AR£A:" ASl\l~ DRO;" CR OPEN DATA " HALF-WIDTH MAF'" 
13 YIN? IF A-HALF ELSE A-STD-MAP THEN CR • ATTACH WHICH AREA FOR I 
14 NPUT:" ASKJ DROP DUP WIDTH-DATA~SD ATTACH CR HBI FBVM ! " ATTAC I 
15 WHICH AREA FOR OUTPUT:" ASKt DROP DUF' AB-CORR~SD ATTACH CR HBj 
16 FBVM 1t ! 24 H1ARRAY t V@ IDCODE !; ;5 
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IcLOCK NUMBEr~ 343 527 

1 ( ABEL-QUAIL 17 ) 
2 : AB£L-HEADER-READ 16 HIARRAY t V@ 2 ) IF 510 0 DO I HIARRAY i 

V@ I H2ARRAY t V! LOOP 27 HIARRAY + V@ AVSTEPS ! 28 H1ARRAY + 
V@ AHGTEPS ! 30 H1ARRAY + V@ AHORG ! 7 HIARRAY + V@ A-iSCAN 
A-FL @ IF 0 A-4SCAN ! THEN CR • IDI = • IDt CR 

3 
4 

6 0 A-MAX ! 4095 A-MINIMUM ! FLUSH • ENTER NEW CENTER· 
7 YIN? IF CR • PRESENT CENTER VALUE IS • AHORG @ ABS • CR 
8 • NEW VALUE • ASK~ DROP AHORG ! CR THEN QCLEAR CR CR 
9 • ABEL INVERSION IN PROGRESS· CR CR • IDt = • IDt CR 1 ELSE 

10 4HUA 0 THEN ; 
11 : ABEL-END A-MAX @ 21 H2ARRAY + V! A-MINIMUM @ 22 H2ARRAY + V! 
12 
13 
14 

MEAN-MAX-LOC @ 23 H2ARRAY • V! 5 16 H2ARRAY + V! 
FLUSH A-HALF 4Q BELL OCLEAR CR QFLASH-SET 
Ol"lAGH • ABCl INVERSIUN COMPLETE • CR QFLASH-UNSET ; 

l5 ; 5 
U· 

[clOCK NLJMEcU, 344 530 

i 
=~ ( ABEL-QUAIL MAIN 
3 
4 
r-
-' 
6 : AB ABLL-HEADER ABEL-HEADER-READ IF ?A-LP @ 2 = Ir LP-ON 
7 TH£N ABCl-GO THEN ?A-lP @ 2 = If INF TH~N ABEL-E~D 
B 
'? 

:l0 
1! 
.l:: 
13 
1<1 ;5 

DLOCI>: NUMBER 345 531 

1 

3 
4 

ABEL-QUAIL ABEl-INTG,DATA-GET, !,@,+A-DPT, X-DPT-RS~T 
!A-DPT A-DPT + ! ; 
@A-DPT A-DPT t @ ; 
tA-DPT DUP @A-DPT ROT + SWAP !A-DPT ; 
ABEL-INTG A-NPTS 1+ 1 DO 0 I !A-DPT I 1- FLOATl A-NPTS 

1- FLOAT 1 FI A-XR D! A-SEG BEGIN DUP 1- A-NPTS 1- A-SEG I * FLOATl A-NPTS 1- FLOATl FI A-1R D! DUP A-NPTS 1- A-SEG 

IS ) 

13 ) 

6 
7 
8 
9 

10 
11 

I * FLOAT! A-NPTS 1- FLOAT! FI A-2R D! A-XR D@ A-!R D@ F- 0.0 
FGE IF A-XR D@ A-1R D! ABEL-FUNCTION 10000. F* FIXl I tA-DPT 
DROP 1 ELSE ABEL-FUNCTION 10000. F* FIXl I tA-DPT 1- 0 THEI 
END ?A-LP @ IF I •• • I @A-DPT • CR THEN LOOP ; 

12 : AD-DATA-GET FS-~DATA @ 1 DO A-1ST @ I t 1- FLOATI A-NPTS 1-
13 FLOAT 1 FI XFS-DATA D!I X-DPT A-1ST @ Itt @ DUP -1 = IF DROP 
14 0.0 ElSe Y-SEG @ AHSTEPS @ * + A-SCAN @ SWAP WIDTH-DATA~SD 
15 @NMDISK DROP FLOATl 10000. FI THEN YFS-DATA D!I LOOP; ;S 
16 ( MODIrIED FOR TEST DATA A A ) 
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lllOCI'': NUMBEr, 346 53~ 

1 ( ABEL INVERSION ROUTINES lOAD BLOCK to ) 
~ II I IF-DEGREE \IF \ FIT \ DECIMAL 22 SYSlOAD FLOATING 
3 
4 337 lOAD 338 lOAD 345 LOAD 340 LOAD 341 LOAD 342 lOAD 343 LOAD 
5 344 LUAD CR· TEST-ABEL LOADED • CR 

B 
? 

1 (, ; S 
1" 
1:' 
1'3 
:1 ,~ 

1 ~~. 
:i6 

347 , 533 

1 ( ABEL 64 BIT ABEL FUNCTION USES A- lR,2R,XR ,AB-DIFF t2 ) 
~ : AB"KILl-RUW"CUlUMN KIlL-ROW-COlUMN @ DUP IF IF-DCGR(E ~ 1+ 0 
3 DO DUl' 4ZE:.RO 41',OT II! IF-MAT DUP 4ZERO 4ROT I S~JAP 1 ! l F-MAT 
4 lOLl;" [lUi" 4ZC:IW 4rWT l' ! IF-M~iT DFWP [L~;E DROP THE.N. ; 
~j : @AXCOEF 2 * SWA!" 10 * -I AXCOEF + D@ ; 
(., : 'AXCUC:- 2 * S~JM' J.O :I< + AXCOCT + D! ; 
, : AB-DIFf IF-DCGREL @ 1+ 1 DO I 4 * XCOCF + FF@ I FflOATl FF* 
[! I 1,· 4 * XCOL:!' t Ff! lOUP 3 0 [10 I 4 :I: XCOCF + Ff"@ FF:F 
9 A-ISEG @ I 1+ 'AXCOlF lOOP; 

10 : AJt;,:I.,"l"UNL:nON A-11': D@ DDUf' "* A-XR [I@ DlIUf' F* F- SQF:T D['Ur' 
U 0.0 H:.n ]1' lilll,Dr' 1.0 E -25 THEN A-ISS D! A-2r, D@ DDUF' F* A-Xr.: 

J3 
14 
15 
lb 

L"~ I)DUf' ,"* 1"'- semT A"2~S [I! A-21': Df .. A-2:..S D@ F+ A-1R [I@ A-ISS 
[I@ F+ FI LN A-lG 1I! liUP DDur 1 @AXCOEF A-lG D@ F* ROT 2 @AXCOEr 
A 2~S D~ A-iSS D@ F- F* Ft RUT 3 @AXCUCF A-2R D@ A-2~S D@ Ft 
A-IR D@ A-lSS D@ F* F- A-Xk D@ DDUP F* A-lG D@ F* F+ 2.0 FI F* 
FI f'MINU',; 3.14J.5'>'3 F/; ;5 

III on; NUMBEI, 348 534 

1 0: ABEl-EXTF,A 
o LNTCGLI~ NC1AB-IN 0 INTEGCI': NC1AB-OUT 0 INTEGl':R NClr:1B-CENTEF:-F'l 

3 : NQAB-HEAliER 9 OPEN DATA A-HALF NQAB-IN @ DUP WIDTH-DATA~Sli 
4 ATTACH Hrc;~ FEcl,'M ! NQAB-'OUT @ DUP AB-CORR~l,;j) ATTACH Hl). FB',!M 1+ 
'" .! ! 24 H1ARRAY + V@ IDCODE ! ; 
6 : NQAB-HEADeR-READ 16 H1ARRAY + V@ 2 > IF 510 0 DO I H1ARRAY i 
7 V@ I H2ARRAY + V! LOOP 27 H1ARRAY + V@ AVSTEPS ! 28 H1ARRAY + 
8 V@ AI-ISTCf'S ! 30 1-I1AImAY + V@ AI-IORG ! 7 HI ARF~AY + \)@ A-tSCAN 

A-Fl @ IF 0 A-tSCAN ! THEN CR • IDI= • IDt CR 0 A-MAX ! 4095 
A"MINIMUM ! FLUSH NC1AB-CENTER-I"T @ AHOI~G ! QCLEAR CR CF: 10 

11 • ABCl INVERSION IN PROGRESS· CR CR • IDt= • IDt CR LP-ON 
12 • ABEL STARTED FOR ID. = • IDi CR INF 1 ELSE 4HUA 0 THEN ; 
13 : NQABEL NQAB-HEADER NQAB-HEADER-READ IF ABEL-GO THEN LP-ON 
14 a~· ABel COMPLETE· CR INF ABEL-END ; 
15 ;5 
l ' ... ' 
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BLOCK NUMBER 349 535 

1 ~ ABEL-EXTRA ) 
2 0 INTEGER NQAB-IN 0 INTEGER NQAB-OUT 0 INTEGER NQAB-CCNTCR-PT 
3 : NQAB-HEADER 9 OPEN DATA A-STD-MAP NQAB-IN @ DUP WIDTH-DATA~SD 
4 ATTACH HIHt FBVM ! NQAB-OUT @ DUF' AB-CORR~SD ATTACH H[Ct FB','M 1+ 
5 ! 24 H1ARRAY + V@ IDCODE ! ; 
6 : NQAB-HEADER-READ 16 H1ARRAY + V@ 2 > IF 510 0 DO I H1ARRAY t 
7 V@ I H2ARRAY + V! LOOP 27 H1ARRAY + V@ AVSTEPS ! 28 H1ARRAY + 
8 V@ AHSTCF'S ! 30 HIARRAY + V@ AHORG ! 7 H1ARRAY + V@ A-tSCAN ! 
9 A-FL @ IF 0 A-iSCAN ! THEN CR • IDI= • IDt CR 0 A-MAX ! 4095 

10 A-MINIMUM ! FLUSH NQAB-CENTER-PT @ AHORG ! QCLEAR CR CR 
11 • ABEL INVERSION IN PROGRESS· CR CR • 101= " IDt CR LP-ON 
12 • ADCL UTARTED FUR ID. = • IDI CR INF 1 ELUE 4HUA 0 THEN ; 
13 : NQABEL NQAB-HEADER NQAB-HEADER-READ IF ABEL-GO THEN LP-ON 
14 CR· ABEL COMPLETC" CR INf ABEL-END ; 
15 ;S 
H 

i.(LOCK NUMBEr, 350 536 

1 
,0, 
"-

3 
~ 
1::' 
oJ 

(J 
..,. 

r-0' 
c' 

,I (. 
:l J 
:i::' 
'I·" ... -' 
.1 ~ 
:l5 
J6 ;5 

[(LOCI"; NUMBEI~ 351 537 

1 CODE DPl-seCTOR 17 0 5) 0 LDA, 33 DOC, 2 2 INC, NEXT JMP, 
2 COOL: Dr'I-SEEK 1000 0 S) 0 LDA, 333 DUA, 2 2 INC, NEXT JMF', 
3 CODE BPI-CHECK 33 DIA, PUSH JMP, 
4 COOl: {II"!-AD)) 0 0 S) 0 LDA, 33 DOB, 2 2 INC, NEXT JMP, 
5 CODE DP1-GO 174000 0 S) 0 LDA, 133 DOA, 2 2 INC, NEXT JMP, 
6 
7 : DPI RECAL DPI-SECTOR DP1-SEEK HERE 33 SND, JMP, HERE DPI-CHECK 
8 100 AND 0 = IF DUP JMP, THEN DROP DPI-ADD 377 377 ! DP1-GO 
9 377 JMF', ; 

10 ; 5 
,i 1 
1: 
:l3 
1'1 
:15 
ii, 



f:CLOCK NUMBEI~ 352 540 

l QCLEAR QQQ 
~ Q 
3 Q 
4 QQQQQQQ 
5 QQQQQ 0 Q 
6 QQQQQQQQQQQ==== 
7 QQQQQQQQQQ-----
8 QQQQQQQQQ 
9 ~*~if*titttttiQQQQQQQQQQQQQ 

10 .~~f~ •••••• *I.fIIQQQQQQQQQQQQ 
11 tt~ti~~ii~liittttiiiQQQQQQQQQQQ 
12 •• If •• ~ •• ~~ •• ,I.I.IIIIQQQQQQQQQQ 
13 QQQQQQQQQQQQQQQQQQQQQQQQQQ 
1~ QQQQQQQQQQQQQQQQQQQQ 
15 QQQQQQQQQQQQQQU 
16 ; S 

I:LOCI< NUMEct:.n 3:'3 541 

1. QCLEAr.: CWQ 
~ Q 
~ Q 
4 CWQQQQQ 
5 QQQQQ 0 Q 
6 QQQQQQQQQQO==== 
7 QQQQQQQQQQ-----
8 QUQQQQQQO 
~ .tf~ ••• ttt.t.iQQQQQQQQQQQUa 

10 .~~ CC O~ W W QQQQUQQQQ 
11 tlt~* C Q 0 W W W QUQUaQQUa 
12 ~*~~JJ~~ CC OU W W QQQQQQQQQ 
l3 QQUQQQQQQQQQQQQQQQQQQQQQQQ 
14 QQQQQQQQQQQQQQQQQQQO 
15 QQQQQQUQQQQQQQQ 
lie 

IILOC~~ NUMBEr, 354 542 

MOD" 

" CR 

313 

" CR 
cr;: 
CR 
CR 
CR 
CR 
CR 
CR 
CR 
cr, 
CR 
CF~ 

CR 
CR 
CR 

" CR 
CR 
CR 
n: 

;S 

CR 
CR 
CR 
Cr.: 
CR 
CF, 
CR 
U: 
CR 
CR 
CR 

1 ( BOGO-PLOT ROUTINES 2/28/86 to ) 

3 
4 

2 : BUGU-PLOT QCLEAR CR CR PCHROM-GETTING-HEADER PCliROM-HEADER 
DROP QCLEAR CR MEAN-MAX @ PLMAX ! PCHROM-ADJUSTMENT QCLEAR CR 
CR ZRC " LOAD PAPER IN PLOTTER" CR" STRIKE (CR) TO BEGIN" 
ZTEXT-BUF ASKWORDS DROP CR QCLEAR CR CR DECIMAL FLOATING 

6 
7 
8 
9 

10 
11 

*** PLOTTING DON'T BOTHER ME NOW *** "CR CR 
" IDt " IDt CR 1. ZVS PCHRDM-BOX PSCAN-PLOT PLABEL-CHROM-TITLE 
QCLEAI~ cr~ CR PCHROM-GETTING-IIEADER PCHROM-HCADCR DROP QCLEAF: 
CR MEAN-MAX @ PLMAX ! PCHROM-ADJUSTMENT QCLEAR CR CR 
" CHECK PEN INK FLOW" CR " STRIKE (CR) TO BEGIN" ~TEXT-BUF 

ASKWORDS DROP CR QCLEAR CR CR DECIMAL FLOATING " *** PLOTTING T 
12 HE S[COND ONE LEAVE ME ALONE ***" CR CR " IDt " IDt CR 
13 PSCAN-PLOT 0 PLOGO-Y/N ! PSCAN-FINISH ; 

15 
16 ;5 



-. 

[<LOCK NUMB[I~ 355 543 

1 
" --3 
4 
5 
(, 

:> 
B 
'? 

:to 
11 
:1 :2 
:13 
:14 
15 
16 ;S 

[<LDCI'O: NUMD[F~ 3:':06 544 

( LOONEY-TUNC LOAD BLOCK UV/VIS 
OCTAL ., 

.J 

4 
1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 
CR • LOONeY-TUNC LOADCD • CR 

" .J 

6 
'7 

o 

:1(\ 
:1:1 
1::­
:13 
~ J~ 
·c 

•• .J 

.i. (~ 

DECIMAL ; S 

1.<LOCt\ NUMriLJ, 357 545 

1 ( LOONEY TUNE QUAILTRONICS ROUTINES TUNE 

314 

to ) 

t1 
2 144 INTEG[I( FWl)··SCT 
3 10200 INT~GER LCAP-LOCATION 
4 10 INTEGeR LCAP-STEP 

o CONSTANT RFL-MAXIMUM 
44000 INTEGER RCAP-LoCATION 

50 INTEGCR RCAP-STEP 
~ 0 INTEGER RFL-OLD 1 INTEGER TUNE-PoWER-STEPS 
6 400 INTEGER PWR-OUT 
7 -: LCAP-MOVE-UP LCAP-LOCATION @ LCAP-STEP @ 
8 ! OLCAr-WAIT? QLCAP-OUT! OLCAP-WAIT? ; 
~ : LCAP-MoVE-DoWN LCAP-LOCATIoN @ LCAP-STEP 

10 ! ULCAI"-WAIT? OLCAF'-oUT! OLCAF'-WAIT? ; 
11 : RCAP-MOVE-UP RCAP-LOCATION @ RCAP-STEP & 
12 ! (mCAr'·-WAIT? OR CAP-OUT ! ORCAP-WAIT? ; 
13 : RCAP-MOVE-DoWN RCAP-LOCATIoN @ RCAP-STEP 
14 ! ORCAP-WAIT? ORCAP-OUT! ORCAP-WAIT? ; 
:15 
16 

+ DUP LCAP-LOCATION 

@ - DUP LCAP-LOCATION 

+ IIUP RCAP-LOCAT ION 

@ - DUP RCAP-LOCATION 
;S 
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358 546 

~ LOON[Y TUNE OUAILTRONICS ROUTINES TUNE t2 
2 : TUNE"'LEFT-UP BEGIN RFL-OLD ! LCAP-MOVE-UP RFL DUP RFL-OLD @ 
3 END RFL-MAXIMUM < ; 
4 : TUNE-DELAY 20000 0 DO LOOP ; 
5 : TUNE-LEFT-DOWN BEGIN RFL-OLD ! LCAP-MOVE-DOWN RFL DUP RFL-OLD 
6 @ < END RFL-MAXIMUM < ; 
7 : TUNE-RIGHT-Ur' BEGIN RFL-OLD ! RCAP-MOVE-UP RFL DUP RFL-OLD @ 
8 < END RFL-MAXIMUM ( ; 
9 : TUNE-RIGHT-DOWN BEGIN RFL-OLD ! RCAP-MOVE-DOWN RFL DUP RFL-OLD 

10 @ < END RFL-MAXIMUM < ; 
11 : TUNE-FWD FWD-SET @ BEGIN FWD 2 - 2 / DDur = Ir 1 SWAP ELSE 
12 DDur < rr TUNE-POWER-STEPS @ EXCIT-DOWN! ELSE TUNE-POWER-STEPS 
13 @ EXCIT-UP! THEN TUNE-DELAY 0 SWAP THEN DROP END DROP; 
14 : TUN[-RCFL RFL Dur RFL-MAXIMUM < IF DROP ELUE TUNE-RIGHT-DOWN 
15 IF ELSE RFL-OLD @ TUNE-RIGHT-UP IF ELSE RFL-OLD @ TUNE-LEFT-DOWN 
16 Ii" ELSe r~rL-'OLD @ TUNL::-L£FT-Uf' THEN THEN THEN THEN; ;S 

II L DCi': NUMBU~ 359 547 

1 ~ LOONEY TUNE aUAILTkONICS ROUTINES TUNE t3 
2 : TUN~ TUNC-RCFL TUN~-FWD TUNE-REFL TUNE-FWD TUNE-REFL ; 
3 : FWD-FINISH OF'MON-WAIT? OPMON-IN@ Dur 0< IF ERR-orFLINE DROP 
4 EL~C 177} AND 2 - 2 / FWD-S~T ! = IF ELSE TUNE THeN THEN ; 
~ : RFL-fINISH aPMON-WAIT? OPMON-IN@ DUP O( IF ERR-OFFLINE DROP 
6 EL~,;;:: 1777 AND I~IL-MAXIMUM :-: iT [L~lE TUNt: THLN THEN; 

,l (~, 

.ll 
1~ 

.1. 2· 
,: /. 

J c­
,.) ;S 

36() 

~ LOONEY TUNE aUAILTRONICS ROUTINES STARTING VALUES t4 ) 
2 20400 INT[lclCI~ AF~GON -LD:'T 44000 INTl~G[I~ ARGON-RIGHT 
3 11020 INTEGER HELIUM-LEFT 52700 INTEGER HELIUM-RIGHT 
4 ( HELIUM VALues FOR 450 TORR ) 
~ : ARGON-SCT ARGON-LEFT @ DUP lCAP-lOCATION ! OLCAP-WAIT? 
6 OLCAI"-'OUT I Ar~GON-RIGIIT @ [lUI:' RCAF'-lOCATION ! cmCAP-WAIT? 
7 ORCAP-OUT! 400 PWR-OUT ! ; 
8 : H~lIUM-SET HCLIUM-LEFT @ DUf' leAP-lOCATION QLCAP-WAIT? 
9 OlCAr-OUT! HELIUM-RIGHT @ DUP RCAP-lOCATION ORCAP-WAIT? 

10 ORC~\P-OUT! ; 
11 : END-OF-DAY 1000 DUP ORCAP-OUT! OLCAP-OUT! ; 
1~ 

13 ;S 
14 
:to:, 
16 



DlOCt< NUMBEr, 361 551 

2 
3 
4 

LOONEY TUNE MANUAL CONTROL 
lDCAP LCAP-MOV~-DOWN; : LUCAP lCAP-MOVE-UP 
RDCAP ReAP-MOVE-DOWN; : RUCAP RCAP-MOVE-UP 

EUP 10 EXCIT-UP! PWR-OUT @ 10 + PWR-OUT ! ; 
EDWN 10 ExerT-DOWN! PWR-DUT @ 10 - PWR-OUT ! 
WRONG DROP • ?" CR ; 

316 

15 ) 

5 
6 
7 
8 
9 

6 JUMPLIST MANUAL-TUNE 136 , , LDCAP , 134 , , LUCAP , 135 , 
, RUCAP , 13'7 , , RDCAI" , 27 'EUP, 32 , , EDI~N, , WRONG 

:10 
11 : MTUNE BEGIN QKEY-WAIT? GKEY-IN@ 

QKCY-IN@ THEN Dur 33 = IF DROP 1 
QClEAR • LEFT= " LCAP-LOCATION @ 
@ ()... EXC ITeR= • F'WR-OUT @ O. 14 

12 
1.3 

1. '5 ; 5 
1 e., 

lelOO~ NUMI:cEI~ 

1 
" 
-: 
-' 

4 
r' 
-' 
6 -, 
'-. 
,~ 

[elOCt-. NUMBLF, 

1 
" 

3 

6 
7 
B 

362 552 

363 553 

DUP 36 = IF DROP QKEY-WAIT? 
ELSE 0 SWAP MANUAL-TUNE 
0." RIGHT=" RCAP-lOCATION 
CR CR THEN END ; 



DLOC~~ NUMBER 

1 

3 
4 
r' 
-' 

o 

:10 
11 
:L :2 
13 
:L ': 
:L ~_. 

:l(:· 

!CLOCK NUMEI[/~ 

317 

364 554 

365 555 

1 ~ HALF WIDTH PLOT LOAD BLOCK to ) 
~ '" XYHUMC \If \ PLOT \ DECIMAL FLOATING 
:; 0 INTEGlJ~ HW/'-I 0 INTEGER 1HWC-BASE 0 INTEGER 2HWC-BASE 
4 0.0 DINTt:::GI.J( P//E!;'::TA 5 INT[GeR E-Hl~C 0 INTEGeR PHDETA-i 
~ 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 

·.i' 

(: CF:" IlALF'-WIlITH PLOTTING ROUTINES LOADED" CR 
" 

JO ; S 
I I 
.L.L 

366 556 

1 ( HALf-WIDTH PLOT HEADER, READ, AXIS, LABEL t1 ) 
2 : HWi'-HCADER 9 OPEN DATA CR " ATTACH WHICH AREA " ASK I DROP our 

WIDTH-lIATA&SD ATTACH CR HBf FBVM ! ; OJ' .... 
4 : HWP-HEADER-READ-IN-HW HIARRAY 12 + VD@ 

MSCAN-START D! H1ARRAY 14 + VD@ MSCAN-FINISH D! H1ARRAY 7 + V@ 
6 HWP-I ! H1ARRAY 27 + V@ PVSTEPS ! H1ARRAY 28 + V~ PHSTEPS ! ; 
7 : HWP-AXIS-DRAW ~HO 1 2 XYHOME 1600 80 20 ~AY 1 4 XYHOME 
8 1600 160 40 XAY 0 3 XYHOME 0 1630 XDR 0 1 XYHOMC XFS-L @ our 

XFS-UNITS @ XFS-SUB-UNITS @ * I 10 XAX 0 3 XYHOME XFS-L @ our 
xrS··UNlrs @ I 30 0XAX 1 4 XYHOME XFS-L @ 40 + 0 XDR 0 0 XYHOME 
: HWP-LABEL-IT 0 0 XYHOME 1 D ! XFS-L @ 2 I 150 - -70 

10 
1.1 
12 
13 
14 
15 

~MI( MSCAN-FINISH D@ MOCAN-START D@ F- 2.0 FI MSCAN-START o@ F+ 
0.05 F+ ~FNUM 0 0 XYHOME -150 -70 XMR MSCAN-START D@ XFNUM 
o 0 XYHOMC XFS-L @ 150 - -70 XMR MSCAN-FINIUH D@ XFNUM 0 0 
XYHOME GR/TE? @ IF PLABEL-SCAN-TITLE PLABEL-SCAN PTITLE-SCAN 

16 THt:N; ;S 
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[<LOCK NUMBEr, 367 557 

1 ( HALF-WIDTH PLOT VARSET, CHOICE, MAIN, PLOT t2 ) 
2 : HIW--;l:PLOT 0 0 XYHOMC HWP---I @ 0 DO DUP I SWAP WIDTH-DATA~Sll 
3 @NMDISK DROP DUP PLMAX @ > IF DROP PLMAX @ THEN DUP 
4 PSCAN-PLOT-OFFSET @ < IF DROP PSCAN-PLOT-OFFSET @ THEN FLOAT1 
5 PLMAX @ PSCAN-PLOT-OFFSET @ - FLOAT1 FI 1600.0 F* FIX1 XYL 
6 @ t I FLOATl PSCAN-I Dm r* FIX1 XYL @ + SWAP XDA LOOP DROP ~ 
7 : HWP-SET 0 PSCAN-PLOT-OFFSET ! 4096 PLMAX ! 0 MEAN-MIN-VALUE ! 
8 PSCAN-ADJUSTMENT-A 10 XFS-UNITS ! 5 XFS-SUB-UNITS ! 2100 
9 XFS-UNITS @ XFS-SUB-UNITS @ * DUP -ROT I * DUP XFS-L ! FLOAT1 

10 HWP-I @ 1 - FLOAT 1 FI PSCAN-I D! ; 
11 : HWP-SELECTIONS CR • ALL SCANS· YIN? CR IF PVSTEPS @ PHSTEPS @ 
12 * 0 DO I mJP--lH"LOT LOOP (LSC BEGIN CR • X-CODimINATE • ASt-:=I 
13 DROP CR • Y-COORDINATE • ASK. DROP CR PHSTEPS @ * + HWP-tPLOT 
14 • ANOTI-lr.:I~ PLOT" YIN? 0 = ENII THEN ; 
15 : HWC-LAMBDA-GET MSCAN-START D@ F- MSCAN-FINISH D@ MSCAN-START 
16 W F - FI flIAi"--I @ FLOAT1 F* FIX1; ; S 

liLOCt<: NUMBEr, 368 560 

1 ( HALF WIDTH CALC ROUTlNES t3 
2 : Hl_~C--BASCLINE-=H::LI:CT Cf.: • INPUT FIRST POINT FUR BASELINE· 
3 ASKI HWC-LAMBDA-GCT CR • INPUT SECOND POINT FOR BASELINE • 
4 ASK~ HWC-LAMBDA-GCT CR 1HWC-BASE ! 2HWC-BASE ! ; 
5 : HWC-HEAOER HWP-HEADER HWP-HEADER-REAO-IN-HW CR • ATTACH WHICH 
6 AREA rUi~ I~[SUL TS • ASKi DlWF' DUF' M[AN~~;D ATTACH CR HDt FlWM 1 -I 
7 ! MEANLSD !LENGTH-HEADER 40 5 liD H1ARRAY I + V~ H2ARRAY I t V! 
8 Lon:' 506 256 DO H1Ar~r~IW I t VI? H2ARI~AY I t V! LDlW MSUIN-FINISII 
9 D@ MSCAN-START D@ Ft 2. FI PHBCTA D! 28 H1AkRAY t V@ 6 H2ARRAY 

10 + V! 27 II.1.A:~I'AY t V@ 7 H2Ar,RAY tV! ; 
11 : HWC-DATA SWAP WIDTH-DATA&SD @NMDISK DROP; 
12 : :-IB~TA PIIBI:TA D@ ; 
13 : HWC-MAXIM 0 MEAN-MAX ! HWP-I @ 0 DO DUP I HWC-DATA DUP 
14 MCAN--MAX @ > IF M~AN-MAX ! ELSE DROP THCN Lour DUP lHWC BASE e 
15 HWC-DATA S~)AI' Dur' -ROT 2HWC-BASE @ HWC-DATA t 2 I [<UP 
16 MlANMIN-VALU[ ! MEAN-MAX @ + 2 I MEAN-MAX ! DROP; ;S 

BLOCK NUMBEr, 36<;' 561 

1 ( HALF WHiTII PLOT AND CALCULATE ROUTINES t4 ) 
2 : HWC-DWN PHBETA-I @ our 0 DO DDUP I - HWC-DATA MEAN-MAX m 
3 
4 

IF I 1 :::- IF DDUF' D[<UP I - HWC-DATA DUP [ISWAP I 1- - HWC -[lATA 
SWAP - M(AN-MAX @ ROT - fLOAT 1 RUT FLOAT1 FI .2 F* I 1- FLOAT1 
.2 F* Ft DSWAP ELSE 0.0 DSWAP THEN HWP-I @ ELSE DDUP SDROP 

6 1- I = If 0.0 DSWAP THlN 1 THEN tLOOP DDROP ; 
7 : HWC-UP HWP-I @ PHBETA-. @ DO DUP I HWC-DATA MCAN-MAX 
8 PHBCTA-O @ I = iF 0.0 RUT CLUE I1UP DJP I HWC-DATA our 
9 

10 
1.1 

HWC-DATA SWAP - MEAN-MAX @ ROT - FLOAT1 ROT FLOAT1 FI 
f'HBnA--;~ @ - 1- FLOAT1 .2 F* Ft ROT TH[N HWP-I @ ELSE 
1- I = IF 0.0 ROT THEN 1 THEN tLOOf' DROP ; 

@ < IF 
ROT I 1-
.2 F* I 
HWP-I @ 

12 : .IDCTA-MUVE HWP-I @ 3 I DUP 0= IF DROP 1 THeN 0 MEAN-MAX ! DUP 
13 2 * SWAP DO Dur I HWC-DATA DUP MEAN-MAX @ > IF MEAN-MAX ! I 
14 PIJDL:J"A-:J! ELse DROP THEN LOOf' f'IIB£TA--:t @ HWF'--I @ 3 I 2 * 
15 
16 

1- = IF HBETA HWC-LAMBDA-GET PHBETA-:t ! THEN; ;S 
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DLOC": NUMBEr.: 370 562 

1 ( HALFWIDTH PLOT AND CALCULATE ROUTINES 15 ) 
2 : HWC-~ Dur HDCTA-MOVE HWC-MAXIM MEAN-MAX @ MEAN-MIN-VALue 
3 @ - ~-HWC @ ) IF [Cur HWC-DWN ROT HWC-UP F+ ELSE DROP 
4 0.0 THEN; 
5 : HWC-MIN-MAX-FIND DUP BASE-MAXI @ ) IF DUP BASE-MAXI ! S-S @ 
6 BASE-MAXI-LOC ! ELse DUP BASE-MIN-VAL @ < IF DUP 
7 BASE-MIN-VAL ! THeN THEN ; 
8 : HWC-SELECTION CR • CONVERT MAp· YIN? CR IF 4896 BASE-MIN-VAL 
9 ! 0 BASE-MAXI ! PVSTEPS @ PHSTEPS @ * 0 DO I HWC-t 100. F* 

10 FIXl I S-S ! HWC-MIN-MAX-FIND 0 I MEAN~SD !DISK LOOP BASE-MAXI 
11 @ 21 H2ARRAY + V! BASE-MIN-VAL @ 22 H2ARRAY + V! ELSE 
12 BEGIN CR • X-COORDINATE • ASKI DROP CR • Y-COORDINATE • ASKI 
13 Dlwr' Cf~ PHSTEf'S @ :I: + HI..JC-i • HALF WIDTH • F. CF;: 
14 • ANOTHeR CALCULATION· YIN? 0 = END THEN ; ;S 
1 :,; 
16 

l!LOCr-.: NLJMB[I~ 371 563 

1 ( HALF WIDTH PLOT AND CALCULATE ROUTINES 16 
:: : HIM' Qt:LEAI~ CI:;: Cf( • HAL.F WI DTH f'LO T ROU TINE • CR CF: 
3 %RE HWP-HEADlR HWP-HEADER-READ-IN-HW HWP-SET HWP-AXIS-DRAW 
4 HWP-LAB(L-IT HWP-SELCCTIONS PSCAN-FINISH ; 
c 
,,' 

6 : HWC QCLEAR CR CR • HALF WIDTH CALCULATION ROUTINE· CR 
7 HWC-·I·II,:ADL:F( II~J(>-BA~;[LINE-SLLi.:CT HWC-SELCCTION rLU~H 4Q cr.: 
E: • DONC • CI~ BELL ; 

13 ; ~l 

.l ~) 
.16 

IILOC!'-: NLJMi~U, 

1 
" 

., 
-' 

13 
'? 

:ll) 
1:L 
:l::' 
13 
:l~ 

15 
.16 

372 564 



['LOCK NUMBU( 

1 
'0 

3 

1:' 
oJ 

6 
7 
B 
c:,· 

:l~ 

13 
:1 ~ 
15 
:i ,~, 

i 

:5 

" -' 

B 
C> 

:l ( • 
.ll 
t'-' 

373 565 

566 

37:' 567 

1 ( LINEAR F 1 1 LOAD BLOCK 
". ( LJ:j[~; ':'UlT) I I I FS-,iDATA \IF \ PLOT \ 
3 OCTAL 21 SYSLOAD 
4 DECIMAL 
5 
6 1 RLOAD 
7 - 7 HLClAD 
8 13 RLOAD 

2 RLOAD 
o f~LOAD 

3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 
9 RLOAD 10 RLOAD 11 RLOAD 12 RLOAD 

10 CR" LINEA~ FIT LOADED" CR 
11 ;S 

320 

to ) 



[<LOCI"; NUMBER 376 570 

1 ( FIT ROUTINES 
2 
3 
4 

2 INTEGER LF-DEGREE 4ZERO 4VARIABLE LF-MAT 400 DP +! 
4ZERO 4VARIABLE XSUM-LF 4ZERO 4VARIABLE YSUH-LF 
4ZCIW 4VAIUABL.E LF-MAXIMUM 0 INTEGCR COLUMN-SAVE 

c· 
:J o INTEGER XCON-LF 9 DP +! 0 INTEGER YCON-LF 9 DP +! 
6 0 INTEGER XCOEF 19 DP +! 0 INTEGeR ROW-SAVE 
7 0 INTEGER OP-I 

321 

t1 ) 

8 : XYCON-RESET 10 0 DO I DUP DDUP XCON-LF + ! YCON-LF + ! LOOP 
9 : LF-GET-DATA CR " IS DATA ALREADY ENTERED" YIN? CR IF ELSE 

10 FS-GCT-DATA THEN " FIT TO WHAT DEGREE POLYNOMIAL ( 2 - 5 )" 
11 ASK~ DROP CR LF-DEGREE !; ( LF-XY TAKES X Y 1 OR YO) 
12 : LF-XY IF YCON-LF + @ SWAP XCON-LF + @ ELSE YCON-LF + @ 

LF-DL:G:~Ef':: @ 1 + THEN 4 :I: SWAP LF-DEGF~eE @ 2 + * 4 * + ; 13 
14 ( RETURNS CORRECT ONE DIM VALUE ) 
15 !LF-MAT LF-XY LF-MAT + FF! ; 
16 : @LF-MAT LF-XY LF-MAT + FF@; ;S 

BLOC~~ NUMDt:r~ 377 571 

1 ( FIT MATRlX REDUCTlON ROUTINES 12 ) 
2 : ZCK-LF 4DUP 4ZeRO FFEQ IF 4DROP 4DROP 4ZERO ELSE FFI THeN ; 
3 : LF-CkEATE-MAT XYCON-RESET LF-DEGREE @ 1 + 0 DO 4ZERO YSUM-LF 
4 FF! LF·DEORCC ~ 1 + I + I DO 4ZERO XSUM-LF FF! FS-iDATA @ 1 DO 

6 
" 
I 

o 

1.0 F:FF J 0 DO K IF XFS-DATA J 2 * + D@ F:FF FF* THEN LOOP 
4Dur XSUM·-Lr FF@ FF+ XSUM-LF FF! J K - IF 4DROP ELSE YFS-DATA 
I 2 * + D~ r:FF FF* YSUM-LF FF@ FF+ YSUM-LF FF! THEN LOOP 
XSUM-·LF rF@ I J - J 1 !LF-MAT YSUM-LF FF@ J 0 !LF-MAT LOOP 

S' L 00 r- ; 
10 : GE-SCALE-COLUMN LF-DEGREE @ 1i 0 DO 0 I 1 @LF-MAT 
11 LF-·MAXIMUM FF! LF-DEGREE @ 1+ 1 DO I J 1 @LF-MAT 4DUP 

LF-MAXIMUM rF@ FFG IF LF-MAXIMUM FF! ELse 4DROP THEN LOOP 
Lr:··MAXIMLJM IT@ 4ZERO FFr::r~ IF ELSE LF-DEGRI::E @ 2 + 0 DO I 

12 
13 
14 J 1 @LF-MAT LF-MAXIMUM FF@ FFI I J 1 !LF-MAT LOOP THEN LOOP 
15 : MIH--DHII"LAY CR LF-D[GRE[ ~ 1+ 0 DO CR LF-DEGr~:::E @ 2 + 0 DO 
16 I J 1 @LF-MAT FF:F E. LOOP LOOP CR; ;S 

BLOC ~~ NUMBi::r;: 378 572 

1 ( FIT MATRlX REDUCTION ROUTINES 13 ) 
2 : U"-? LF-DCGREE @ 1+ 0 DO I ." "I XCON-LF + @ • " 
3 I YCON-LF t ~ • CR LOOP ; 
4 : GE-MAXIMAL LF-DEGREE @ 1+ 0 DO -1.0 F:FF LF-MAXIMUM FF! 
5 LF-DEGReC @ 1+ I DO LF-DCGREE @ 1+ J DO J I 1 ~LF-MAT FFABS 
6 4DUP LF-MAXIMUM FF@ FFG IF LF-MAXIMUM FF! I ROW-SAVE! J 
7 COLUMN-SAVE ! ELSE 4DROP THEN LOOP LOOP ROW-SAVE @ YCON-LF + @ 
8 I YCON-LF + ~ ROW-SAVE @. YCON-LF + ! I YCON-LF + ! 
9 COLUMN-SAVE @ XCON-LF + @ I XCON-LF + @ COLUMN-SAVE @ XCON-LF 

10 + ! I XCON-LF + ! I I 1 @LF-MAT LF-DEGREE @ 2 + I DO 4DUP I J 
11 1 @LF-MAT 4SWAP ZCK-LF I J 1 !LF-MAT LOOP 4DROP LF-DEGRCE @ 1+ 
12 I 1+ DO J I 1 @LF-MAT LF-DEGREE @ 2 + J DO 4DUP I J 1 @LF-MAT 
13 4GWM' 1\ K 1 @LF-MAT ZCK-LF I K 1 @LF-MAT FF* FF- I J 1 
14 !LF-MAT LOOP 4DROP LOOP MAT-DISPLAY LF-? LOOP; ;S 
15 
J6 
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DLOCK NUMBE.R 379 573 

1 ( LINEAR FIT ROU1INES DISPLAY COEF 14 
2 : DISPLAY-CoCFF LF-DEGRCE @ 1+ 0 DO CR • X TO THE • I • • = • 

I 4 * XCOEF + FF@ FF:F E. LOOP CR ; -. ., 
4 : V-CALC F:FF 4ZERO YSUM-LF FF! LF-DEGREE @ 1+ 0 DO 1.0 F:FF 
C" 
.1 XSUM-LF FF! I IF I 0 DO 4DUP XSUM-LF FF@ FF* XSUM-LF FF! 
6 LOOP TH~N X5UM-LF FF@ I 4 * XCOCF + FF@ FF* YSUM-LF FF@ FF+ 
7 YSUM-LF rF! LOOP 4DROP YSUM-LF FF@ FF:F ; 
8 : PP-FIND-LOC DSWAP XFS-MINIMUM D@ F- XFS-MAX D@ XFS-MINIMUM D~ 
9 F- FI XFS-L @ FLOATl F* FIXl POH + -ROT YFS-MINIMUM D@ F-

lO YFS-MAX D@ YFS-MINIMUM D@ F- FI YFS-L @ 
11 FLOAT1 F* FIXl POH 180 - + ; 
12 : PP-PLoTTCR-Go 0 0 FSHOME XFS-MINIMUM D@ YFS-MINIMUM D@ 

PP-FIND-LOC ZMA XFS-MAX D@ XFS-MINIMUM D@ F- XFS-L @ FLOAT1 
FI xrS-"L @ 0 DO DDUP I FLOAT 1 F* XFS-MINIMUM D@ F+ DDUP DDur 
V-CALC r-f-'-FIND-LOC DSWAF' XFS-DATA 2 + D@ FLE IF ZMA ELSE DUF' 

13 
14 
1.5 
16 110 < IF ZMA ELSe ZDA THCN THEN LOOP ; ;5 

DLOCK NUMBEr, 380 574 

1 ( CURVE FIT F'LOTTING 15 ) 
2 : LF-CHCCK"-THC-FIT CR' ~ X OLD Y NEW Y" 
3 CR 0 r ! FS-tDATA @ 1 DO I • I 2 * XFS-DATA + 
4 D~ l)[llJr' r-.. • I 2 :\: YFS-DATA + D@ F." • Y-CAL.C F. CR LOQF' ; 
5 
6 : GE-NO-MAXIMAL LF-DEGRE[ @ 1+ 0 DO LF-DEGREE @ 1+ I 1+ 
-, , 
E) 
9 

1.0 
1i 

DO J I 1 ~LF-MAT LF-DEGR£E @ 2 + J 1)0 4Dur I J 1 @LF-MAT 4SWAP 
K K 1. @LF-MAT FFI I K 1 @LF-MAT FF* FF- I J 1 !LF-MAT LOOP 
4D:WI:' LOOP I I 1 @L.F-MAT LF-DEGRCE @ 2 + I 1)0 4DUF' I J 1 
@LF-MAl 4SWAP FFI I J 1 !LF-MAT LOOP 4DROP LOOP; 

12 : LF-COEFr LF-DCGREE @ DUP 0 @LF-MAT 4ROT XCON-LF + @ 4 * XCOEF 
13 + Ff! LF-DEGR[[ @ 1+ 1 DO LF-DEGRCE @ I - 0 @LF-MAT I 1+ 1 DO 
14 LF-DEGRCE @ 1+ 1 - LF-DEGREE @ J - 1 @LF-MAT LF-DEGREE @ 1t I -
15 XCON-"LF t @ 4 * XCOCF + FF@ Fr* FF- LOOP LF-DCGRCE @ I -
16 XCON-LF + @ 4 * XCOEF + FF! LOOP; ;S 

BLOC K NUMB:::I': 3D1 575 

1 ( POLY-PLOT COEFF DISPLAY ROUTINES ~6 ) 
2 : PP-COCFF 1952 1678 25 Fs-tDATA @ * - 2500 1678 25 FS-fDA"fA @ t 

- 2500 1615 25 FS-tDATA @ * LF-DEGREE @ 1+ 35 * + - DUP 1952 
SWAP 4 ZLNt 1974 1630 25 FS-iDATA @ * - ZMA 2 ~CS PL-ON 

3 
4 
C" 
.1 • TX~COEFFICIENTS;~' INF 4 D ! 10 W ! 0 F ! LF-DEGREE @ 1+ 0 DO 
6 2036 1590 25 FS-iDATA @ * - I 35 * - ZMA 1 ZCS PL-oN • TX;X;;" 
7 2057 1600 25 FS-IDATA @ * - I 35 * - ZMA I ZNUM 2162 1590 25 
8 FS-'DATA @ * - I 35 * - ZMA I 4 * XCOEF + FF@ FF:F ZENUM LOOP ; 
9 : PP-PICK-APOINT 0 0 FSHOME FS-iDATA @ 1 DO I FS-FIND-DATA ZMA 

10 FS-KEY @ IF 64 I + ZMK ELSE 42 ZMK THEN LOOP ~ 
11 : PP-PICK-APOINT-MARK 0 0 FSHOME FS-~DATA @ 1 DO I FS-FIND-DATA 
12 ZMA 65 OP-I @ + ZMK LOOP OP-I @ 1 + OP-I ! ~ 
13 : LF-MAIN LF-GET-DATA LF-CREATE-MAT GE-SCALE-COLUMN 
14 G[-MAXIMAL CR • SOLVED MATRIX· CR MAT-DISPLAY LF-COEFF CR 
1.5 
16 

• COEFFICIENTS' CR DISPLAY-COEFF LF-CHECK-THE-FIT CR • ENTER I" 
ASK~ DDRor CR; ;S 
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[ILOCK NUMBEI~ 382 576 

1 ( POLY-PLOT 47 
2 0 INTEGER ZFS-DATA 100 OP t! 0.0 DINTEGCR TFS-DATA 
3 20 INTEGER PP-LRSD 
~ : PP-L-RSD? 4 D ! CR • ARE RSD VALUES ALREADY LOADED' YIN? IF 
5 ELSE FS-.DATA @ 1 DO CR I • • YFS-DATA D@I F.' ~RSD =" 
6 ASKt 100. FI ZFS-DATA D!I LOOP BEGIN CR' i X 
7 Y nSO" FS-tDATA @ 1 DO CR I .' • XFS-DATA D[H F. " 
8 YFS-DATA D@I F.' • ZFS-DATA D@l F. LOOP CR CR • CHANGE ANY R 
9 SD VALUES· YIN? IF CR • FOR WHICH DATA POINT' ASKt DROP CR DUP 

10 O( IF DROP 1 ELSE DUP FS-tDATA @ > IF DROP 1 ELSE DUP • ENTER N 
11 EW nSD" ASK. ROT 2 * ZFS-DATA t D! 0 THEN THCN ELSE 1 THEN END 
12 THEN; ;S 
13 
:I~ 

15 
:16 

BLOCI': NUMBEr, 3D3 577 

1 ( POLY-PLOT RSD 48 ) 
2 : ~~ 'I~~D 0 0 FSHOME FS-#DATA @ 1 DO YFS-DATA D~I DOUP TrS-DATA 

D! DDUP ZFS-DA1A D@I F* F- YFS-DATA D!I I FS-FIND-DATA 3 
4 ., 
.1 

DDU:' SWAP PP-LRGD @ - SWAP ZMA PP-LRSD @ 2 * 0 ~DR ZMA TFS-DATn 
D@ DDur ZFS-DATA D@J F* Ft YFS-DATA D!I I FS-FIND-DATA 
DrUI' ZDA SWAP PP-LRGD @ - SWAP ZMA PP-LRSD @ 2 * 0 ZDR TFS-DAT~ 
D@ YFS-DATA D!I LOOP; 

8 
9 ;5 

1 (\ 
:11 
:[ :.' 
:i::, 
1'1 
:IS 
16 

BLOCK NUMBl.l~ 384 

1 ( CURVE FIT PLOTTING -. 
:3 
~ 

600 

5 : POLY-PLOT-RSD QCLEAR CR • POLYNOMIAL PLOT ROUTINE" CR CR 
l, BEGIN LF-MAIN PF'··L-RSD? CR zm: " LOAD PAPel;: IN PLOTTEF:" 

19 ) 

7 FS-CHANGC-A-LOT-OF-STUFF XYFS-DP-SET GR/TE? @ IF FS-TITLES THEN 
8 FS-AXW GIUTE? @ IF FS-XYLABCL FS-TITLE-WRITES THEN 
9 PP-PLOTTER-GO PP-RSD CR " OVER-PLOT • YIN? IF • HOW MANY MORE " 

10 ASK~ DROP CR 0 DO OP-MAX-STORE LF-MAIN PP-L-RSD? OP-MAX-RESTOR: 
11 CR" CHECK PEN (CR)" YIN? DROP CR PP-PLOTTER-GO PP-RSD LOOP 
12 ELSC FS-KEY @ IF FS-PLOTTER-KEY PP-COEFF THEN THEN PLOGO-Y/N @ 
13 IF 5 LOGO-FACTOR ! 50 0 ZMA LOGO THEN CR • PLOT COMPLETE" CR 
14 zc:r' BCLL " PLOT AGAIN" YIN? IF ~r~E 0 ELSE 1 THL:N CR END ; 
15 ;S 
16 ;S 
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I:CLOCI~ NUMBEI~ 385 601 

1 ( CURVe FIT PLOTTING t10 ) 

3 
4 
5 : POLY-PLOT QCLEAR CR " POLYNOMIAL PLOT ROUTINE" CR CR 
6 
7 
8 
9 

BEGIN LF-MAIN CR ZRE " LOAD PAPER IN PLOTTER" 
FS-CHANGE-A-LOT-OF-STUFF XYFS-DP-SET GR/TE? @ IF FS-TITLES THEN 
FS-AXIS GR/TE? @ IF FS-XYLABEL FS-TITLE-WRITES THEN 
PP-PLOTTER-GO PP-PICK-APOINT FS-KEY 

10 
1.1 

@ IF FS-PLOTTER-KEY PP-COEFF THEN PLOGO-Y/N @ IF 5 LOGO-FACTOR 
50 0 ZMA LOGO THEN CR " PLOT COMPLETE" CR ZEP BELL 

12 
:13 

" PLOT SAMe DATA AGAIN" YIN? IF ZRE 0 ELSE 1 TH[N CR END; 

14 ; 5 
:15 
16 

[:LOC~·: NUMI:C[I, 306 

1 ~ FIT PLOT ROUTINES 

602 

3 : PoLY-PLoT2 QCLEAR CR " POLYNOMIAL PLOT ROUTINE" CR CR 
4 ZRC" LOAD PAPER IN PLOTTER" 
S FS-CHANGE-A-LoT-oF-STUFF 
6 FS··AXIS BEGIN LF-MAIN PP-PLoTTER-GO 
? CR" F'LOl SAME AGAIN" YIN? IF 0 ELSL 1 THEN CR 
8 END rr-prCK-APoINT " PLOT COMPLETE" CR XCP BELL 
'? 

E' 
.l1 
1:2 
1.3 ;5 
1 ,~ 
1 ~, 
16 

l.cLoCK NUMBEI, 307 

1 ( CURVE FIT PLOTTING 

3 
~ 

603 

5 : PoLY-PLOT10 QCLEAR CR " POLYNOMIAL PLOT ROUTINE" CR CR 
6 LF-MAIN CR ZRE " LOAD PAPER IN PLOTTER" 

tll ) 

112 ) 

7 FS-CHANGE-A-LoT-oF-STUFF XYFS-DP-SET FS-TITLES FS-AXIS FS-XYLAB 
8 FS-XYLABCL FS-TITLE-WRITES BEGIN PP-PLoTTCR-Go PP-PICK-APoINT 
9 PLOGo-Y/N @ IF 5 LOGO-FACTOR 

10 ! 50 0 ZMA LOGO THEN CR " PLOT COMPLETE" CR BELL 
11 "OVERPLoT AGAIN" YIN? IF LF-MAIN FS-AXIS 0 ELSE XHo ~RE XHO 1 
12 TIICN CI:;: END ; 
13 
1 '1 
15 ;5 
16 ; S 
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[cLon; NUMBEH 388 604 

1 ( CURVE FIT PLOTTING t13 ) 
, 

3 : POLY-PLOT-MK QCLEAR CR ' POLYNOMIAL PLOT ROUTINE" CR CR 
4 BEGIN LF-MAIN CR XRC " LOAD PAPER IN PLOTTER' 

FS-CHANG[-A-LOT-OF-STUFF XYFS-DP-SET GR/TE? @ IF FS-TITLES THEN 
FS-AXIS GR/TE? @ IF FS-XYLABCL FS-TITLE-WRITES THEN 
PP-PLOTTER-GO 0 OP-I ! PP-PICK-APOINT-MARK 

6 
7 
8 
9 

10 
11 

CR " OVCR-PLOT ' YIN? IF " HOW MANY MORE" 
ASKt DROP CR 0 DO OP-MAX-STORE LF-MAIN OP-MAX-RESTORE 
CR • CHECK PEN (CR)" YIN? DROP CR PP-PLOTTER-GO 
PP-PICK-APOINT-MARK LOOP 
THEN PLOGO-Y/N @ 12 

13 
14 

IF 5 LOGO-FACTOR ! 50 0 XMA LOGO THEN CR ' PLOT COMPLETE' CR 
XCI' BELL " PLOT AGAIN' YIN? IF XRE 0 ELSE 1 THCN CR END ; 

15 ; S 
16 ; S 

1 
" 

5 

-,. 
IJ 
e· 

,I .:. 
11 
1'-' 
1-;'" 

.1. •• ' 

l:LOC~; NUMB[I~ 

389 605 

3','0 606 

1 ( LINEAR F I 1 LOAD BLOCK 32 BIT MATH 
:.::: ( U~C~ r'LOT) I I I FS-#DAlA \IF \ PLOT '. 

'! [lECI MAL 
C' 

-' 
(" 

7 
13 
r.. 

1 RLOAD 2 r,LOAD 3 RLOAD 

10 CR" LINEAR FIT LOA[lED' CR 
11 ;S 
:1:2 
13 
:14 
1 :' 
:16 

4 RLOAD 5 RLOAD 

to ) 

6 RLOA[I 
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[ILon: NUMBEI, 391 607 

1 ( FIT ROUTINES 32 BIT 11 ) 
2 2 INT£GER LF-DEGREE 0.0 DINTEGER LF-MAT 400 DP t! 
3 0.0 DINTEGER XSUM-LF 0.0 OINTEGER YSUM-LF 
4 0.0 DINTEGER LF-MAXIMUM 0 INTEGER COLUMN-SAVE 
~ 0 INTEGER XCON-LF 9 DP t! 0 INTEGER YCON-LF 9 DP t! 
6 0 INTEGER XCoEF 19 DP t! 0 INTEGER ROW-SAVE 
7 : XYCON-RESET 10 0 DO I DUP DOUP XCON-LF t ! YCON-LF t ! LOOP 
8 : LF-GET--DATA cr;: • IS DATA ALREADY ENTERED· YIN? CR IF ELSE 
9 FS-GET-DATA THEN • FIT TO WHAT DEGREE POLYNOMIAL ( 2 - 5 ). 

10 ASK. DROP CR LF-DEGREC ! ; ( LF-XY TAKES X Y 1 OR YO) 
11 : LF-XY IF YCON-LF t @ SWAP XCON-LF t @ ELSE YCON-LF t @ 
12 LF-DEGR[E ~ 1 t THEN 2 * SWAP LF-DEGR~E @ 2 + * 2 * + ; 
13 ( RETURNS CORRECT ONE DIM VALUE ) 
14 : !LF-MAT LF-XY LF-MAT + O! ; 
15 : @LF-MAT LF-XY LF-MAT + D@ ; 
16 ; 5 

!ILOCK NUMBl:!', 392 610 

1 ( FIT MATRIX REDUCTION ROUTINES 32 BIT 12 ) 
2 : lCK-LF DDur 0.0 FEU IF DDROP DDRUP 0.0 ELSE FI THLN ; 
3 : LF-CREATE-MAT XYCON-RESET LF-DEGREE @ 1 + 0 DO 0.0 YSUM-LF 
4 
" .! 

? 
8 
S) 

D! LF-DEGR[E @ 1 + I + I DO 0.0 XSUM-LF D! FS-tDATA @ 1 DO 
1.0 J 0 DO K IF XFS-DATA J 2 * + D@ F* THEN Loor 
Dour XUUM-LF D~ F+ X8UM-Lf D! J K - IF DDRUP ELSE YFS-DATA 
I 2 * + O~ F* YSUM-LF D@ F+ YSUM-LF D! THEN LOOP 
X5UM-LF D@ I J - J 1 !LF-MAT YSUM-'LF D@ J 0 !LF-MAT LOOP 
LOOF' ; 

10 : GE-SCALE-CDLUMN LF-DEGREE @ 1+ 0 DO 0 I 1 @LF-MAT 
11 LF-MAXIMUM D! LF-DEGRCE @ 1+ 1 DO I J 1 @LF-MAT DDUP 

LF-MAXl MUM !I(!I FGl IF LF-MAXIMUM D! ELSE DDRoP THEN LOOP 
L~-MAXIMUM D~ 0.0 FCU iF ELSE LF-DEGR~E @ 2 + 0 DO I 13 

14 J 1 @LF-MAT LF-MAXIMUM D@ FI I J 1 !LF-MAT LOOP THEN LOOP 
15 : MAT"'Dr~;I:'LAY cr.;: LF-[lCGRCE @ 1+ 0 DO CR LF-DCGRCE @ 2 + 0 DO 
16 I J 1 @LF-MAT E. LOOP LOOP CR; ;S 

BLOCK NUMDCI( 393 611 

1. ( FIT MATRIX REDUCTION ROUTINES 32 BIT 13 ) 
2 : LF-? LF-DCGREE @ 1+ 0 DO I •• • I XCON-LF + @ . • 
3 I YCON-LF + @ • CR LOOP ; 
4 : GE-MAXIMAL LF-DEGRCE @ 1+ 0 DO -1.0 LF-MAXIMUM D! 
5 LF-OEGREC @ 1+ I DO LF-DEGREE @ 1+ J DO J I 1 @LF-MAT FABS 
6 DDur LF-MAXIMUM D@ FGT IF LF-MAXIMUM D! I ROW-SAVE! J 
7 . COLUMN-SAVE ! ELSE DDROP THEN LOOP LOOP ROW-SAVE @ YCON-LF + @ 
8 I YCON-LF + @ ROW-SAVE @ YCON-LF + ! I YCON-LF + ! 
9 COLUMN-SAVE @ XCON-LF + @ I XCON-LF + @ COLUMN-SAVE @ XCON-LF 

10 + ! I XCON-LF + ! I I 1 @LF-MAT LF-DEGRCE @ 2 + I DO DOUP I J 
11 1 @LF-MAT DSWAP ZCK-LF I J 1 !LF-MAT LOOP DDROP LF-DEGREE @ 1+ 
12 I 1+ DO J I 1 @LF-MAT LF-DEGREE @ 2 + J DO DDUF' I J 1 @LF-MAT 
13 OSWAP K K 1 @LF-MAT lCK-LF I K 1 @LF-HAT F* F- I J 1 
14 !LF-MAT LOOP DDROF' LOOF' ( MAT-DISPLAY LF-? ) LOOP; ;S 
:l5 
16 



[ILoCI'': NUMBER 394 612 

1 ( LINEAR FIT ROUTINES DISPLAY COEF 
2 : DIGPLAY-COErF LF-DEGREE @ 1+ 0 DO CR 
3 I 2 * XCOEF i D@ E. LOOP CR ; 
4 : V-CALC 0.0 Y8UM-LF D! LF-DCGRCE @ 

XSUM-LF D! I IF I 0 DO DDUP XSUM-LF 
Lool" THEN X8UM-LF D@ I 2 * XCOEF + 
YSUM-LF D! LOOP DDROP YSUM-LF D@; 

6 
7 
8 
'r 

10 
:ll 
l:! 
:l3 
:l~ 

15 ;S 
H 

1.ILOCI< NUMBEI~ 395 613 

( CURVE FIT PLOTTING 32 BIT 
2 : U" -·CI-IECK· TIIl:--r IT CI":· ;t 
3 CR 0 F ! rS-tDATA @ 1 DO I 

X . I 2 

32 BIT . X TO TI-IE . I 
1+ o IIO 1.0 
D@ F* XSUM-LF 

D@ F* Y8UM-LF 

OLD Y 
* XFS-DATA + 

4 D@ DDUI" r.· • I 2 * YFS-DATA + [lfl F. . . V-CALC F. 

II! 
II@ 

NEW 

CF( 

6 : GE-No-MAXIMAL LF-DEGREE @ 1+ 0 DO LF-DEGREE @ 1+ I Ii 

327 

:104 

F+ 

t5 ) 

Y· 

LooF' 

7 DO J I 1 @Lf-MAT LF-DEGRC[ @ 2 + J DO DDur I J 1 @LF-M~T DSWAP 
8 K K 1 @Lf-MAT FI 1 K 1 @LF-MAT F* F- I J 1 !LF-MAT LOOP 
9 D~~or LOOP I I 1 @LF-MAT LF-DEGRCE @ 2 + I DO DDUP I J 1 

10 @LF-MAT lImJAr' F I 1 J 1 ! LF-MAT LoOF' DDROP LOOP ; 
11 

; 

J.2 : LF-COErr-- LF-IIEGI~EE @ Dur·' 0 @LF-MAT ROT XCoN-LF + @ 2 * XCOEF 
13 i D! LF-DCUR~( ~ 1. 1 DO LF-DEGREE @ I - 0 @LF-MAT I 1+ 1 DO 
14 LF-DCGREE @ Ii 1 - LF-DEGREE @ J - 1 @LF-MAT LF-DEGREE @ 1+ I -
15 XCON-LF. @ 2 * XCOLF + D@ F* F- LOUP LF-DEGRCE @ I -
J6 XCoN-LF i ~ 2 * XCOEF + D! LOOP; ;S 

614 

1 ( LF-MAIN 32 BIT t6 ) 

.:. 

5 : LF-MAIN LF-GET-DATA LF-CREATE-MAT GE-SCALE-CoLUMN 
6 GE-MAXIMAL CR • SOLVED MATRIX· CR MAT-DISPLAY LF-COEFF CR 
7 • CoEFFICIEN1S· CR DISPLAY-CoEFF LF-CHECK-THE-FIT CR • ENTER I' 
S ASK~ DDRor CR; ;8 

11.' 
:L1 
12 
:l3 
14 
15 
1c:-



VLOC 1'< NUMBEI;; 400 620 

1 ( ION TO ATOM RATIO ROUTINES LOAD BLOCK 

3 
4 ,--
,J 

6 

'" MAP \IF \ UV/VIS \ DECIMAL FLOATING 
1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 
7 RLOAD 8 RLOAD 9 RLOAD 10 RLOAD 

7 CR' ION-TO-ATOM RATIO ROUTINES LOADED' CR 
8 ;S 
,,? 

10 
:L:l 
1~ 

:13 
1 .~ 
15 
:II:' 

DLOcr:: NUM[~[I~ 401 621 

328 

to 

5 RLOAD 

1 ( I/A RATIO VARIABLES 11 ) 
~. 1640 DVAimr.-,Y ION-F'EAI\ :L640 DVAr~RAY ATOM-PEAI': 
3 1640 DVARRAY RATIO-PEAI\ 
~ 0.0 DINT[G[~ l/A-PEAK-ATOM 0.0 DINTEGER I/A-PEAK-ION 
5 0.0 DINTEUEii I/A-PEAI\-BA~CLIN[ 0 INTEGER ION-P~A~-MINIMUM 

6 0 INTEGER ION-PEAK-MAX 0 INTEGER ATOM-PEAK-MINIMUM 
7 0 I NTU)::::i ATOM-f"EAt\--Mf-IX 0 INTEGCR ATUM-F'EAt\-MAX-AT 
8 0 INTEGER ION-PEAK-MAX-AT 

10 • S 

" .1. _, 

l!LOCK NUMBU, 402 

1 ( I/A RATIO 12 ) 
2 : I/A'--IILADl;:;~: IDit--SET CR • IDi • IDi CR 5 OF'l;:N Df-ITA • ATTACH WHE 
~ H AREA FOR ATOM PEAK DATA • CR • AREA +1 WILL BE USED FOR ION PC 
4 AK DATA • CR " AREA +2 WILL BE USED FUR BACKGROUND DATA • A~_4 
5 DROP Dur Ck LR " ATOM AREA:' • CR • ION AREA:' DUP 1+ DUP 
6 • CR • BCKGND AREA:" DUP 1+ DUP • CR DUP BASELINE ATTACH HB~ 
7 FBVM 2 + ! DUP ION-PEAK ATTACH HB4 FBVM 1+ ! DUP ATOM-PEAK 
8 ATT ACH HE! ,I' FBVM ! ATOM-PEAK ! LENGTH--HEADeR BASELINE 
9 !LENGTH-HEADER ION-PEAK !LENGTH-HEADER I/A-PEAK-ATOM D@ DDUP 

10 HIARRAY 12 + VD! HIARRAY 14 + VD! 0 H1ARRAY 5 + V! HSTEPS 
11 H1ARRAY 6 + V! VSTEPS H1ARRAY 7 + V! 0 H1ARRAY 8 + V! 2 H1ARRAY 
12 9 + V! 2 HIAI~I~AY 16 + V! DATA-I @ H1ARRAY 20 + V! 0 H1ARRAY 17 
13 + V! HEADER-SETUP FBVM @ HCOMMENTS FLUSH; 
14 : ION-MAX-FINDER DATA-AVERAGE @ DUP ION-PEAK-MAX @ > IF 5-2D 
15 ION-PEAK-MAX-AT ! ION-PEAK-MAX ! ELSE DUP ION-PEAK-MINIMUM @ < 
16 I( ION·-Pt::AK-MINIMUM ! ELSI': IIROP THEN THEN; ;5 
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lILOCt--: NUMBER 403 623 

1 ( ION/ATOM RATIO ROUTINES HEADER t3 ) 
2 : II(~-"HEAD[F~-TRANSFER 35 5 DO HI ARRAY I + V@ DUP H2ARRAY I + ~) I 

3 H3ARRAY I + V! LOOP 3 H3ARRAY 16 + V! I/A-PEAK-ION D@ DDUP 12 
4 H2ARRAY + VD! 14 H2ARRAY + VD! I/A-PEAK-BASCLINE D@ DDUP 12 
5 H3ARRAY + VD! 14 H3ARRAY + VD! 512 256 DO H1ARRAY I + V@ 
6 H2AlmAY I + V! LOOt=' 506 256 DO H1ARHAY I + V@ H3ARRAY I 6 + + 
7 V! LOOP FLUSH BACKGROUND-LABEL 6 0 DO DUP I + @ H3ARRAY 256 I + 
8 + V! LOOP DROP; 
9 : I/A-INITIALIZE 0 ATOM-PEAK-MAX ! 0 ION-PEAK-MAX ! 0 BASE-MAXI 

10 ! 4096 ATOM-PEAK-MINIMUM ! 4096 ION-PEAK-MINIMUM ! 4096 
11 BASE-MIN-VAL ! DECIMAL FLOATING QCLEAR CR CR " ION-TO-ATOM RATI 
12 0 ROUTINe· CR CR " ATOM WAVELENGTH:" ASKt I/A-PEAK-ATOM D! CR 
13 " ION WAVELENGTH:" ASK. I/A-PEAK-ION D! CR " BACKGROUND WAVELENG 
14 TH:" ACK~ I/A-PEAK-BASELINe D! CR BEGIN" NUMBeR or HE-READS(5-~ 
15 0):" ASKt DI~OP CH DUP 3 <: IF 1 HUA tIRQ[' 0 ELSE DUF' 32 :> IF 1 HUA 
16 rc:w:"' 0 CLse DATA-"I ! 1 THCN THCN END; ;5 

I.cLoet<: NUMB!:T, 404 624 

1. ( IIA IWUTlN[S t4 ) 
2 : In) "Dlt;::'LAY-F'ART SWAf' DLJP • SWAP" RSD:" FLOATI 10C'. F IF. 
3 MSCAN-DISPLAY-FACTOR @ CR CR I DUP 60 :> IF DROP 60 THEN ; 
4 : I/A"DIUPLAY 0 F ! QCLEAR CR " MAPPING" CR CR "POSITION X: " 
5 HMAP-PO ~ ." Y:" VMAP-PO @ • CR " ION-PEAK: " 2 D ! 
t.., I/A"[lI~r:'LAY-F'ART 0 [lU " *" LOOF' CR t.:R " ATOM-PEM:: 1 

7 I/A-DISPLAY-PART 0 DO " $" LOOP CR CR " BACKGROUND: 1 

8 I/A"[lI~;r'L.AY--PAr\T 0 [10 1 t" LOOF' CR MSCAN-DISt='LAY-FACTOR @ 

S' 1 FACTOI:':=" • CR ; 
10 : ATOM-MAx-rINDEH DATA-AVERAGE @ DUP ATOM-PEAt--:-MAX @ :> IF S-2D 
11 ATOM""T'L:~I":--"MAX"""AT ! ATOM-PEM;-M~IX ! ELSi;:: DUP ATOM-P£()K-MINIMUt1 :~ 
12 < IF AlOM-PEAK-MINIMUM ! ELSE DROP THEN THEN ; 
13 : ION-GCT I/A-PCAt--:ION D@ DSCAN [lATA-TAt--:f-SD-CALC DDUP S-2D 
1.4 ION-PEAK !DISK ION-MAX-FINDER ; 
15 : ATOM-GCT I/A-PEAK-ATOM [I@ DSCAN DATA-TAt--:E-SD-CALC DDUP 5-2D 
16 ATOM-PEAK !DISt--: ATOM-MAX-FINDER ; ;S 

BLOCK NUNJ.:cCl~ 625 

1 ( IIA HATIO WAVELENGTH CHECK ROUTINES t5 ) 
2 : IIA"CIICCt--: 1 [I ! (KL.EAR CI': BeGIN CR " ION-LINC" I1A-F'EAt<:-ION D:~ 

3 tIDUF' DlIUf' F. lISCAN CR DATA-TAKE DATA-AVERAGE @" VALUE: 1 • cr.: 
4 "BUMi"" I..JAVCLENGTH" YIN? IF MMAP-CIlECK-BUMf'? I1A-F'EAt--:-IUN V! 0 
5 ELSE DDROP 1 THEN END BEGIN CR • ATOM-LINE" I/A-F'EAK-ATOM D@ 
6 DDUP DDur F. DSCAN CR DATA-TAKE DATA-AVERAGE @" VALUE: " • CR 
7 " BUMF' WAVELENGTH" YIN? IF MMAF'-CHECK-BUMP? I/A-F'EAK-ATOM D! 0 
8 ELSE DDROP 1 THEN END BEGIN CR " BACKGROUND" I/A-PEAK-BASELINE 
9 D@ DDUF' DDUP F. DSCAN CR DATA-TAKE DATA-AVERAGE @" VALUE: " • 

10 CR " BUMP WAVELENGTH" YIN? IF MMAF'-CHECK-BUMP? 
11 I/A-PEAK-BASELINE D! 0 ELSE DDROP 1 THEN END 5 D ! ; 
12 : BASELINE-GET-IT I/A-PEAK-BASELINE D@ DSCAN DATA-TAKE-SD-CALC 
13 DDUf' 8-2D BASELINE !DISK DATA-AVERAGE @ BASE-MAXI-FIND ; 
14 : I/A-GCT ION-GET BASELINE-GET-IT DSWAP ATOM-GET DSWAP ; 
15 ;5 
1c", 
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[CLOC~: NUMBER 406 626 

1 ( IIA RATIO 16 
2 : II A-STOP QCLEAR CR CR IDCODE @ DUP H1ARRAY 24 + V! 1+ DUP 

H2ARRAY 24 + V! 1+ DUP H3ARRAY 24 + V! IDCODE ! QFLASH-SET 3 
4 • rIA MAP COMPLETE" QFLASH-UNSCT CR FLUSH BELL 4 OPEN QUAIL 

IDt-DONE FLUSH QFLASH ; 
6 : IIA MAP-INITIALIZE I/A-INITIALIZE G/B-SET 
7 SCAN-INITIALIZE I/A-CHECK 
8 I/A-HEADER I/A-HEADER-TRANSFER VSTEPS 0 DO HSTEPS 0 DO I J MAP 
9 I/A-OET I/A-DISPLAY MSCAN--DISPLAY-CIIEC~~ LOOP LOOlo, ION-PEAK-M{,>: 

10 @ H2ARRAY 21 t V! ION-PEAK-MINIMUM @ H2ARRAY 22 + V! 
11 ION-PEA~-MAX-AT @ H2ARRAY 23 + V! ATOM-PEAK-MAX @ H1ARRAY 21 i 

V! ATOM-PEAK-MINIMUM @ H1ARRAY 22 + V! ATOM-PEAK-MAX-AT @ 
H1ARRAY 23 t V! BASE-MAXI @ H3ARRAY 21 + V! BASE-MIN-VAL @ 
H3ARRAY 22 + V! BASE-MAXI-LOC @ H3ARRAY 23 + V! FLUSH I/A-STOP 

12 
13 
14 
15 
16 

5 D ! 
.c­
, oJ 

l:ILOC~; NUMBer, 

( ION/ATOM 
2 : EX TI~A CI;: 
3 2F'EAK-OFF 
4 Am;:I- rliwr' 
~J AS!':I DRlJr' 
6 2MM )" ASK;t 
7 
8 
'? 

10 • c ,. ~: 

:ll 
:i :~ 
:l::. 
1~ 

:l :'j 
:l(:· 

I.cLon: NUMBLI, 

407 627 

r,ATlO EXTRA ROUTINES 17 ) 
• ENTEf~ NL:W it Df 1I~'iTCf'S <--> (41 IS NICE)" AStl DRor' 
6 + ! CR • ENTER NEW t or VSTEPS "IV (40 IS NICE)" 
2PCAK-OFF 11 + ! CR " ENTER NEW HSTCP SIZE (63=.2MM)" 
PEAK-ON 5 - ! CR " ENTER NEW VSTEP SIZE (314=1MM,620= 
DROP PEAK-ON 15 - ! CR ; 

401:J 630 

1 ( IIA RATIO ROUTINES 18 ) 
2 21057 INTEGER LABEL-RATIO 21577 , 20256 , 
3 : RATIO-HEADER-GET QCLEAR CR CR • RATIO ROUTINE· CR • ION DATA A 
4 REA:· A~lKlt nlwP Dur' ION-PCAt, ATTACH HDclt FBVM ! CR • ATOM DATA Ai': 
5 EA:· ASK. DROP DUP ATOM-PEAK ATTACH HBI FBVM 1+ ! CR • RATIO RES 
6 UL TS AI~EA:· ASK:fr DI'i:Of' DUlo. RATIO-PEAK ATTfiCH HBI FB\,'M 2 + ! CR 
7 RATIO-PEAK !LENGTH-HEADER 35 5 DO H1ARRAY I + V@ H3ARRAY I + V' 
8 LOor:' 1-11AI~I~AY 12 + VD@ H3ARRAY 12 + VD! H2ARRAY 14 + VD@ H3ARF:AY 
9 14 + VD! 285 256 DO H1ARRAY I + V@ H3ARRAY I 3 + + V! LOOP 512 

10 200 DO HIAr-mAY I + V@ H3Ari:RAY I + V! LOOP LABEL-HATIO 3 0 [10 
11 DUP 1 + @ H3ARRAY 256 I + + V! LOOP DROP FLUSH; 
12 : RATIO-MAX-FINn DUP MEAN-MAX @ > IF S-S @ MEAN-MAX-LOC ! 
13 MEAN-MAX ! ELSE DUP MEAN-MIN-VALUE @ < IF MEAN-MIN-VALUE ! ELSE 
14 I11~: or" TI1C"! THEN ; 
l.5 ;5 
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DLOCK NUMBCR 409 631 

1 ( IIA RATIO ROUTINES t9 ) 
2 : RATIO-GO 4096 MEAN-MIN-VALUE ! 0 MEAN-MAX ! H1ARRAY 6 + V@ 
3 H1ARRAY 7 + V@ * 0 DO I rON-PEAK @DISK DDUP IPROP-ERR D! DROP 
4 FLOATl I ATOM-PEAK @DISK DDUP 2PROP-ERR D! DROP FLOAT1 FI 
5 100. F* FIX1 DUP */SD I RATIO-PEAK !DISK I S-S ! 
6 RATIO-MAX-FIND LOOP FLUSH MEAN-MAX @ H3ARRAY 21 + V! 
7 MEAN-MIN-VALUE @ H3ARRAY 22 + V! MEAN-MAX-LOC @ H3ARRAY 23 + V! 
8 FLUSH; 
IJ 

10 : RATIO-END 4 OPEN QUAIL QCLEAR CR CR QFLASH-SET " RATIO COMPLET 
11 E" CR QFLASH-UNSET QFLASH ; 
:12 
13 
:I~ 

1 =, 
1.6 ;5 

I:LOCK NUMl.IEI~ 410 632 

1 ( RATIO WEIGHTING ROUTIN[ tiD ) 

" .! 

~ : RATIU-WeIGH 4096 MEAN-MIN-VALUE ! 0 MEAN-MAX ! H3ARRAY ~I + 
V@ ION-PEAK-MAX ! H3ARRAY 6 + V@ H3AkRAY 7 + V@ * 0 DO I 
RArIO-PCAK @DISK SWAP FLOAT1 r ION-PEAK @DISK DROP FLOAT~ 
ION-PEAK-MAX @ FLOA11 FI F* 10. F* FIX1 DUP ROT I RATIO-~b~~ 
!DISK I U-S ! RATIO-MAX-fIND LOOP FLUSH MEAN-MAX @ H3qRRAr 6 

4 

I' 
8 

21 + V! MEAN-MlN-VALUE @ H3ARRAY 22 + V! MEAN-MAX-LOC @ H3ARRAY 

"? 
l(.' 
.1:1 

23 I I,,'! FLUSH ; 

J" : RAllO :, Or'[N [C(~1 (oj RATIO-HCAIIER-GET RATIO-GO CR" WEIGH RESULT 
13 S TU ION MAp· YIN? IF RATIO-WEIGH THeN RATIO-END 
:I~ 
'I a= .(" 
.I.J , .... 

16 ; S 

[CLOCK NUMBEr;: 

1 
" 

3 
4 
5 
6 
': 
13 
r.> 

.10 
11 
:1:2 
13 
:i !: 
15 
:16 

411 633 
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EILOC~: NUMBER 418 642 

1 ( 2D-MAP LOAD BLOCK 
2 DECIMAL 

to ) 

3 
4 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 7 RLOAD 
5 8 RLOAD 9 RLOAD 
6 
7 CR" MAPPING LOADED" CR 
8 ;5 

419 643 

1 ( QUAILTkONICS ROUTINCS MAPPING t 1 ) 
2 OCIAL 22400 INTEGER VMAP-ZERO 24460 INTEGER HMAP-ZERO 
3 
4 

o INTEGER VMAP-PO 472 CONSTANT VMAP-STEPS ( 472 = lMM STEP ) 
.,. 
_.' 

(I r NT;::C;LI~ fll'iAf'-PU 77 CUNSTANT HMAF'-STCF'S ( 235 = O. 5MM STEP) 
O. DINTEGER PEAK-ON O. DINTEGER lPEAK-OFF O. DINTEGER 2PEAK-orr 

DCCHIAL 41 CONSTANT 1-ISTEr's 40 CUNSTANT VST[PS ( GRHI 41 X 40) 
o INTEGER HMAP-OkG 0 INTEGER VMAP-ORG ( X Y MAP ) 

[: : MM'··INITIALIZL: W-lOra-WAIT? HMAP-·ZEIW @ QHOf(Z-OUT' QHOfa-WAIT? 
QVERT-WAIT? VMAP-ZERO @ QVERT-OUT' QVERT-WAIT? 0 HMAP-PO , 0 

10 V~iAI'rll " (DSCAN ALWAYS APPROACHS LAMDA FROM LOWER) 
11 : MAl' lJur' VMAI"-I"U , VMAP-STEPS * VMAP-ZERO @ + QVERT-WA I T? 
12 
13 
14 
15 

QVU::T--UUT' Dur' HMAP-f'O , HMAP-STEf"S * HMAP-ZEI':O @ of 
QHORZ-WAIT? QHURZ-OUTI QVERT-WAIT? QHORZ-WAIT? ; S-2D 
VM (.\,:' ··PU (!' VMAF'-OI(G @ - HSTEr'S * HMAP-F'O @ + HMAP-ORG @ - ; 
'vsn.J'~; 2PCAK-OFF 11 + '; :, VMAr-'-STEPS PEAK-ON 15 - , ; 

it, : '11~jTI::;:'~j 2f"CAK-OFF 6 + '; 'HMAP-STE:"'S PEr:'tK·· ON 5 - '; ; £; 

lILOC~; NUMB[I~ 420 644 

1 (QUAILTRONICS DATA MAPrING ~ STOkAGE ROUTINES t2 
2 : MEAN-MAX-FIND DATA-AVERAGE @ DUP MEAN-MAX @ > IF MEAN-MAX 
3 S-2D MEAN-MAX-LOC ! ELSE DUP MEAN-MIN-VALUE @ < IF 
4 MEAN-MIN-VALUE ! ELSE DROP THEN THEN; 
5 : BASE-MAXI-FIND DUP BASE-MAXI @ > If BASE-MAXI ! S-2D 
6 BAS[-·MAXI-LOC , [LSE Dur BAUE-MIN-VAL @ < IF BASE-MIN-VAL 
7 - ELSE DROF' THCN THEN ; 
8 : PEAK-ON-DATA PEAK-ON D@ DSCAN DATA-TAKE-SD-CALC DDUP S-2D 
9 MEAN~SD !DISK MEAN-MAX-FIND ; ( *** LEAV~S DATA ON STACK **) 

10 : PEAK-OFF-DATA lPEAK-OFF D@ DSCAN DATA-TAKE-SD-CALC 2PEAK-OFF 
11 D~ DSCAN DATA-TAKE-SD-CALC +SD SWAP 2/ SWAP DDUP DDUP S-2D 
12 BASlLINC !DISK DROP BASE-MAXI-FIND; 
13 : MMAP-[ND QCLEAR CR CR IDCODE @ DUP H1ARRAY 24 + V! 1+ Dur 
14 H2ARRAY 24 + V! IDCODE ! " HAP COMPLETE" CR FLUSH BELL 4 OPEN 
15 QUAIL ID~-DONE FLUSH 0 0 HAP; 8258 INTEGER BACKGROUND-LABEL 
16 16707 , 19271 , 21071 , 21838 , 17440, ;S 
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BLOC~; NUMB[t~ 421 645 

1 ( QUAILTRONICS MMAP WAVELENGTH CHECK t3 ) 
2 : MMAf'·-·CHECK-BUMP? CR ' BUMI" UP' YIN? CR IF .2 F+ ELSE' BUMP DI] 
3 WN' YIN? CR IF .2 F- THEN THEN; 
4 : MM~I;:'-CHI:::CK 1 D ! QCLEAR CR BEGIN CR ' ON PEAK WAVELENGTH" 
SPEAK-ON D@ DDUP F. DSCAN CR DATA-TAKE DATA-AVERAGE @ , DATA VAL 
6 UE " • CR ' BUMP WAVELENGTH' YIN? IF PEAK-UN D@ MMAP-CHECK-BUMP? 
7 PEAK-ON D! 0 ELSE 1 THEN END BEGIN CR ' FIRST OFF PEAK WAVELENG 
8 TH' 1PEAK-OFr D@ DDUP F. DSCAN CR DATA-TAKE DATA-AVERAGE @ CR 
9 'DATA VALUE ' • CR ' BUMP WAVELENGTH' YIN? IF 1PEAK-OFF D@ 

10 MMAP-Cll[CK-BUMP? lPEAK-OrF D! 0 ELSE 1 THEN END BEGIN CR ' SECO 
11 ND OFF PEAK WAVELENGTH' 2PEAK-OFF D@ DDUP F. DSCAN CR DATA-TA~E 
12 DATA-AV[RAOC @ , DATA VALUE ' • CR ' BUMP WAVELENGTH" YIN? Ir 
13 2PEAK-OfF D@ MMAP-CHECK-BUMP? 2PEAK-OFF D! 0 ELse 1 THEN END 5 
14 D! 
:l5 
1t.. • C~ . -' 

422 646 

( QUAILTRONICS MMAP HEADER TRANSFER t4 ) 
2 : MMAr· .. ·IIL::ADCI:: l[lit-SET cr~ • ID,~ " nt CR 5 OPEN DATA' ATTACH WHI 
3 CH AR~A FO~ PEAK DATA ' CR ' AREA +1 WILL BE USED FOR BACKGROUND 
4 DATA" A~;K;t D[WF' DUf' DUP MEANt.S(I ATTACH CR Hlit FB'v'M ! MEANt.£·[I 
5 !LENGTH-HEADER DUP 1+ DUP BASELINE ATTACH HBt FBVM 1+ ! 
6 BAselINC !LENGTH-HEADER PEAK-ON D@ DDUP H1ARRAY 12 + VD! 
7 H1ARRAY 14 t VD! 0 HI ARRAY 5 t V! HSTEPS H1ARRAY 6 + V! VSTEPS 
8 H lAI~I~AY '7 -I V! 0 HIAri:f'(.lY B + V! 2 H1AW,AY 9 -I V! 2 H1ARRAY 16 t 
9 VI DATA-I ~ H1ARRAY 20 + VI 0 H1ARRAY 17 + V! HMAP-STEPS FLOATI 

10 6~.5 fl FIXl 12 * HlARRAY 25 + VI VMAP-STEPS FLOAII 62.5 F! 
11 FIX1 12 * H1ARRAY 26 + V! HEADER-SETUP HBt HCOMM~NTS FLUSH; 
12 : MMAP-TRANsrCR 30 5 DO HI ARRAY I + vm H2ARRAY I + V! LOOP 3 
13 H2AI~I\AY 16 -I V! lPEAK-OFF D@ H2ARRAY 12 + VD I 2PEAK-OFF D@ 
14 H:·!AI~i~~W 14 t VI) I BACKGROUND-LAB[L 6 0 DO Dur' I + @ 1-12ARRAY 
15 256 1 t ~ VI LOOP DROP 506 256 DO H1ARRAY I + V@ H2ARRAY I 6 + 
16 + V I LOur'; ; s 

VLOCK NUMB[I~ 423 647 

1 (QUAILTRONICS MAP INITIALIZE DATA & DISPLAY t5 ) 
2 : MMAf'-INITIALIZ[ 0 MEAN-MAX ! 4096 MEAN-MIN-VALUE 
"7 -, 
4 

6 
7 
8 

o BASE-MAXI I 4096 BASE-MIN-VAL ! DEClMAL FLOATING QCLEAR CR CR 
MAP PIN G R 0 UTI N [' CR CR ' ON PEAK WAVELENGTH:" 

ASKt PEAK-ON D! CR ' FIRST OFF PEAK WAVELENGTH:' ASKi lPEAK-OFF 
D! CR ' SECOND OFF PEAK WAVELENGTH;' ASKi 2PEAK-OfF D! CR BEGI~ 
, NUMBER OF RE-READS(S-20):' ASKt DROP CR DUP 3 < IF lHUA DROP 
o ELSE DUP 32 > IF lHUA DROP 0 ELSE DATA-I ! 1 THEN THEN END ; 

9 : MMAP-DISPLAY QCLEAR CR CR ' MAPPING' CR CR 'POSITION X:' 
10 HMAP"'PO @ .' Y:' VMAP-PO @ • CR ' PEAK:' CR ' DATA VALUE' 
11 DSWAP SWAP DUP • SWAP CR ' REL. STD. DEVIATION:' FLOAT 1 100. 
12 FI F. CR CR -ROT SWAP' BACKGROUND:' CR ' DATA VALUE' DUP • 
13 SWAP CR ' REL. STD. DEVIATION:' FLOAT1 100. FI F. CR CR ' BAC~G 
14 ROUND ' MGCAN-DISPLAY-FACTOR @ DUP -ROT I DUP 60 ) IF DROP 60 
1.5 
16 

THEN 0 DO ' t' LOOP CR ' PEAK ' DUP -ROT / DUP 60 > IF 
[liWP 60 THEN 0 DO ' *' LOOP CR ' FACTOR=' • CR; ; S 
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DLoCK NUMBEr< 424 650 

1 ( QUAILTRoNICS MAP-ADJUSTMENTS t6 ) 
2 : MAP-ADJUSTMENTS BEGIN CR " CHANGE DEFAULTS" CR " START (-5,0)" 

CR " 21X19 MAP" CR " O.SMM STEP X 2MM STEP" YIN? IF 314.0 CR 3 
4 
" .! 

" ENTER NEW X STEP SIZE IN MM " ASK. F* FIX1 !HMAP-STEPS CR 
" ENTER NEW X STARTING POINT (0 = PLASMA CENTER) IN MM " ASKt 

6 314.0 r* FIX1 HMAP-STEPS I HMAP-oRG ! CR " ENTER NEW X MAP END 
7 (9 = TUBE WALL) IN MM • ASKt 314.0 F* FIXI HMAP-STEPS I HMAP-ORG 
8 @ - DUP O( IF ABS DUP HMAP-oRG @ SWAP - HMAP-oRG ! THEN 1+ 
9 !HSTEPS CR " ENTER NEW Y STEP SIZE IN MM • ASKi 314.0 F* Fixl 

10 !VMAP-STEPS CR • ENTER NEW Y STARTING POINT (O=LoAD COIL) IN MM 
11 • ASK. 314.0 F* FIXI VMAP-STEPS I VMAP-oRG ! CR " ENTER NEW Y MA 
12 PEND (40 = VERY HIGH) IN MM " ASKt 314.0 F* FIX1 VMAP-STEPS I 
13 
14 
15 
16 

VMAP-ORG @ - DUP O( IF DUP ABS SWAP VMAP-oRG @ SWAP - VMAP-oRG 
! THEN 1+ ! VSTEF'~i ELSE 21 ! HSTEPS 19 ! VSTEF'S 157 ! HMAP-STEF'S 
628 !VMAP-STEPS -10 HMAP-oRG 0 VMAP-oRG ! THEN HSTEPS 
VSTCPS * 1640 ( IF 1 ELSE CR " MAP SIZE!" CR 0 THEN END; ;S 

i"ILoCK NUMBEr, 425 651 

1 ( QUAILTRONJCS MAX FIND ROUTINE 
~ : P£AK-UCTUP MMAP-INITIALIZE SCAN-INITIALIZE ; 
3 : PEAK PEAK-ON D@ DSCAN 0.0 DATA-I @ 0 DO DATA FLoAT1 Fi 

IIAH1--J: @ FLOAT1 FI FIXI lPEAK-Or'F D@ DSCAN 0.0 DATA-I @ 

DATA FLoAT1 r+ LOOP DATA-I @ FLOAT 1 FI FIXI - CR • ; 
4 ., . 
• ! 

6 : BOC-MAP-TRANSFER 25 0 DO HIARRAY I + V@ H3ARRAY I + V! 

t7 

LOOr­
o DO 

LOOt' 
7 
8 
9 

4 113ArmAY 16 + V! HIARRAY 6 + V@ HSTEPS ! HIAr,RAY 7 + V(! 
VSH:r'~; ! :;12 256 DO H1ARI~AY I + V@ H3ARRAY I + V! LOOP f"LUSH 

10 
1.1 
12 
13 

: BGC-MAP-CORRCCT 0 MEAN-MAX ! 4096 MEAN-MIN-VALUC ! HSTEPS @ 
VUTcr~ ~ * 0 DO MEAN~SD @IDISK BASELINE @IDISK -~D SWAP Dur 
o ( IF DROP 0 THEN DUP MEAN-MAX @ > Ir DUP MEAN-MAX ! I 
MLAN -MAX-·LUC ! THEN DUF' MEAN· MIN-VALUE @ < IF {!uP 
MEAN-MIN-VALue ! THEN SWAP CORR~SD !IDISK LOOP FLUSH; 

14 : BGC-·MA1'-CUMPLETED MEAN-MAX @ H3ARRAY 21 + V! M(AN-MIN-VALUE ~ 
H3ARRAY 22 + V! MEAN-MAX-LOC @ H3ARRAY 23 + V! QCLEAR CR CR 15 

16 • CORRECTION COMPLETE" CR FLUSH 4 OPEN QUAIL BELL; ;S 

I:LoCK NUMB[r, 426 652 

1 ( QUAILTRONICS MAP BACKGROUND CORRECTION ROUTINES 
2 : BGC-MAP-GET QCLEAR 5 OPEN DATA CR CR 

18 

4 
c· 
OJ 

6 
7 
8 

B A C K G R 0 U N D COR R E C T ION " CR CR 
ON-PEAK" cr-;: " ATTACH WIIICH AREA ~" As~a DROP DUF' MEAN~SD 

ATTACH CR HBt FBVM ! HIARRAY 16 + V@ 2 = IF CR • IDt • HIARRAY 
24 + V~ • CR cn " BACKGROUND" CR " ATTACH WHICH AREA:" ASKt 
DROP DUP BASELINE ATTACH CR HBt FBVM 1+ ! H2ARRAY 16 + V@ 3 = 
IF CR • ID. " H2ARRAY 24 + V@ • CR 1 ELSE 0 THEN ELSE 0 THEN ; 

9 : BGC-MAP-HEADER CR CR " CORRECTED DATA" CR " ATTACH WHICH AREA: 
10 • ASK;t D:WP DUF' COr\R~SD ATTACH CR HBi FBVM 2 + ! ; 
11 : BGC-MAP BGC-MAP-GET IF BGC-MAF'-HEADER BGC-MAP-TRANSFER 
12 
:l3 
14 
:l5 
H, 

BGC-MAF'-CORRCCT BGC-MAP-COMF'LETED THEN; ;5 



427 653 

1 ( QUAILTRONICS MAIN MAPPING ROUTINE 

3 : HMAP 0 r ! MAP-INITIALIZE MMAP-INITIALIZE G/B-SET 
4 SCAN-INITIALIZE 
5 MMAP-CHECK MAP-ADJUSTMENTS MMAP-HEADER MMAP-TRANSFER 

335 

:t9 ) 

6 2 D ! VSTEPS 0 DO HSTEPS 0 DO I HMAP-ORG ~ + J VMAP-ORG ~ + 
7 MAP PEAK-ON-DATA PEAK-OFF-DATA MMAP-DISPLAY 
8 MSCAN-DISPLAY-CHECK LOOP LOOP MEAN-MAX ~ H1ARRAY 21 + V! 
9 MEAN-MIN-VALUE @ H1ARRAY 22 + V! MEAN-MAX-LOC ~ H1ARRAY 23 + V! 

10 BASE-MAXI ~ H2ARRAY 21 + V! BASE-MIN-VAL ~ H2ARRAY 22 + V! 
11 BASE-MAXl-LOC @ H2ARRAY 23 + V! FLUSH MMAP-END 5 D ! ; 
12 
:13 
:14 
15 ; S 
16 ;~; 

.l 
", 

\.' 

[: 

" 
JI) 

11 
:1::' 
.l :. 

III OC~: NUMBU~ 

1 
" 

:3 

5 
6 -, 

:10 
11 
:I~ 

13 
:I .~ 

1" 
:16 

42B 654 

429 655 



lILOCl-: NUMBEF, 

1 
" 
:; 

5 
(, 

: 
B 
'? 

:10 
11 
:I~ 

13 

leLOn:: NUMBer, 

i 
" 

4 

IS 
: 
B ., 

:I':' 
l.l 

i -, 
.l. •• ' 

.l I~ 

l~ 

:16 

IcLOCt-: NUMB[I~ 

430 656 

431 657 

432 660 

1 ( HALFWIDTH ROUTINES LOAD BLOCK 
~ , " MAr' 'IF 'UV/\,IlS , DECIMAL FLOATING 
3 QUAIL-BASIC-REVISITED 

~ 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 
6 
7 
o CR • HALFWIDTH LOADED • CR 
'? ; S 

:10 
11 
:1 :: 
13 
:1 L) 

15 
:16 

336 

:to ) 



[ILoCt< NUMBEF( 433 

1 ( HALFWIDTH ROUTINES 
2 4860.4 DCoNSTANT HBETA 
3 61 INTEGER HW-I 
'1 
5 
6 
7 
8 
I) 

10 : HW-DISrLAY 10 0 QPo • 

661 

11 SWAP 10 0 QPO' X=·.· 
:I::! 
13 
:14 
15 
16 ;S 

TlLoCt< NUMBEI~ 434 662 

337 

Ii ) 

Y= • • CR CR 

1 ( HALFWIDTH ROUTINeS 12 ) 
2 : HW-HEADCR I[I*-5ET CR • IDI • IDt CR 9 OPEN DATA • ATTALH WHICll 
3 AREA' ASKI DRUP DUP DUP WIDTH-DATA&SD ATTACH CR HEel FBVM 
4 WIDTII-[tATA&SD ! LENGTH-H£ADI:::R MSCAN-5TAln D~ H1ARRAY 12 + V[I! 
~ MSCAN-FINISH D@ HIARRAY 14 + VD! 0 HIARRAY 5 + V! HW-I @ 7 
6 HIAIIRAY + V! HSTEPS VSTEI'S * 6 HI ARRAY + V! 0 HIARRAY 8 + VI 
7 2 HIARRAY 9 i V! 6 HIARRAY 16 + V! 1 HIARRAY 17 + V! DATA-I @ 
[: H lAIItlAY 20 + V! 0 HIARRAY 21 + V! 0 H1ARRAY 22 + V! 0 HIARRAY 
9 23 + V! 0.2 MSCAN-INCREMENT D! HMAP-STEPS FLoAT1 62.5 FI FIX1 

10 12 * HIARRAY 25 + V! VMAP-STEPS FLOAT! 62.5 FI FIXI 12 * 26 
11 HIARRAY + V! VSTEPS HIARRAY 27 + V! HSTEPS HIARRAY 28 + 
12 V! VMAi"-or~G @ 1-I1Ar~[IAY 2'? + V! HMAP-O[IG @ 1I1AfIRAY :30 + I.!! 
13 SSCAN-BUCKING @ HIARRAY 31 + V! SSCAN-GAIN @ H1ARRAY 32 + V! 
14 H~AD[R-S[TUP HB* HCOMMENTS FLUSH ; 
15 ; S 
.l (~ 

IlL DCI': NUMBEI:': 435 663 

1 ( HALFWIDTH ROUTINES 13 ) 
2 : HW-SCAN MSCAN-START D@ MOCAN-AT D! HW-I @ 0 DO MSCAN-AT 
3 D@ SCAN DATA-TAKE-SD-CALC I 9-2D WIDTH-DATA&SD !NMDISK 
4 MSCAN-AT [t~ 0.2 F+ MSCAN-AT D! LOOP; 
5 : HW-MODIFIED-MAP DUP VMAP-Po ! VMAP-STEPS * VMAP-ZERo @ + 
6 QVERT-WAIT? OVERT-OUT! DUP HMAP-Po ! HMAP-STEPS * HMAP-ZERo @ 
7 + QHORZ-WAIT? QHORZ-OUT! DSCAN QVERT-WAIT? QHORZ-WAIT? ; 
8 : HW-MAP VSTEP5 0 DO H5TEPS 0 DO MSCAN-START D@ I HMAP-ORG @ + 
9 J VMAP-ORG @ + DDur HW-DISPLAY HW-MODIFIED-MAP HW-SCAN 

10 LOOi"' LOOF' ; 
11 : HW-INITIALIZE DECIMAL FLOATING QCLEAR CR CR' HAL F WID 
12 T II R 0 UTI N E • CR BEGIN CR • +1- WAVeLENGTH SCAN ON • 
13 HBETA F. CR • ( 6.0 ANGSTROM MAX ). ASKI DDUP 6.0 FLE IF DDUP 
14 DDUP HBCTA DSWAP F- MSCAN-START D! HBETA F+ MSCAN-FINISH D! 
15 0.1 FI FIX1 1+ HW-I ! 1 ELSE DDROP 2HUA 0 THEN END CR 
16 • NUMBCII OF RE-READS( 5-20):' ASKt [IRUP DATA-I !; ;8 



BLOCK NUMBER 436 

1 (HALF-WIDTH MAIN 
:; 

664 

3 : MWIDTH 0 F ! MAP-INITIALIZE HW-INITIALIZE G/B-SET 
4 SCAN-INITIALIZE MAP-ADJUSTMENTS HW-HEADER 

338 

t4 ) 

6 
7 
8 

QCLEAR CR CR CR" HALFWIDTH IN PROGRESS" CR CR CR GFLASH-SET 
QFLASH " DON'T BUG ME" GFLASH-UNSET CR 
HW-MAP MMAP-END ; 

IILOCi': NUMFI[n 

1 
", 

3 
~. 

:; 

:It:­
:i.l 
.i::: 
n 

:li:. 

i'lL on: NUMDLF, 

1 

3 
4 
5 
6 .... 
13 
'? 

:10 
11 
1:2 
13 
:I~ 

15 
:16 

437 

438 

665 

666 



BlOC!'-: NUMBER 

1 
", 

3 

(, 

-:' 
13 
'? 

:l (, 
11 
1::' 
13 
:l .• ~ 
15 
:l6 

VlOCK NUMEIll", 

439 667 

440 670 

1 ( NEB DATA WORKUP ROUTINES 

'7 .. ' 

{., 1 F:lOAD 

D 
,'. 

J (, .(' ,..I 
11 
.l :2 
.l::: 
:l" 
1:J 
:l (~ 

IllOCK NUMIcl:.l, 441 671 

339 

*0 ) 

1 ( NEB * 1 ) 
::. : RN;::D·,IHcAD[\( 7 or'EN DATA CR " ATTACH WilICH AREA:" AS\,-:t DF:OF' rcu;' 

MSCAN-DATA ATTACH CR HB. FBUM ! ~ ',' 
" 

4 : RNEB-PRINT CR " STARTING TIME(MIN):" ASKt DROP 120 * CR 
• ENDING lIME(MIN):" ASKt DROP 120 * CR SWAP DO CR I • I :'i 

6 MSCAN·-DATA l!!DISI<" "Df'OP. lOOP ~ 
7 : RNEB-GET RNEB-HEADER PCHROM-HEADER DROP CR " IDI " IDI CR ~ 
8 : RNEB-SUMMATION 0.0 DATA-SUMMATION D! 1+ SWAP DDUP - 1- -ROT DO 
9 I MSCAN-DATA @DISK DROP FLOAT 1 DATA-SUMMATION D@ F+ 

10 DATA-SUMMATION D! LOOP DATA-SUMMATION D@ ROT FlOAT1 FI FIXl ~ 
:l1 
1::' 
:l',;· 
1~ 

l:; ~ S 
H· 



348 

IILOCI<: NUMBER 442 672 

1 ~ NEB 12 ) 
2 : RNEB-MEAN RNEB-HEADER PCHROM-HEADCR DROP LP-ON " AVERAGE VALUe: 
3 S FROM TIME DATA" CR " ID t " IDt CR INF " STARTING POINT FOR BA 
4 CKGROUND • ASK. DROP CR " END POINT FOR BACKGROUND " ASKt DROP 
5 RNEB-SUMMATION DATA~AVERAGE ! LP-ON " BACKGROUND VALUE=" 
6 DATA-AVERAGE @ • CR INF CR " HOW MANY PEAKS " ASKt DROP CR 0 DO 
7 "STARTING t " ASKt DROP" ENDING t " ASKt DROP CR 
8 RNEB-SUMMATION DATA-AVERAGE @ - I LP-ON " PEAK I • • " CR 
9 INF LOOP PSCAN-FINISH ~ 

10 
:11 
1~ ;S 

[ILOCI< NUMBLI;: 

1 
", 

:5 
4 

-,. 

" 

EILOCi': NUM1~EF\ 

1 ( MLl;:~I:: SHIT ) 

443 

444 

673 

674 

2 : PCHROM-XSCALE-LABEL D @ 2 D ! XSCALE-HIGH D@ XSCALE-LOW D@ F-
3 16.0 FI 2.0 r* 9 0 DO DDUP I FLOAT! F* 0.0 r+ 44 I 240 * + 130 
4 ~MA XFNUM LOOP DDROP D ! 0 0 XYHOME ; 
5 : PCHROM-BOX PVALUES-CHROM SET-AXIS YSCALE-LABEL 
6 PCHROM-XSCALE-LABEL 
7 425 LOAD 
13 

1.0 ;S 
11 
:12 
13 
:I~ 

15 
:16 



341' 

BLOCt\ NUMBEF( 445 675 

1 ( £lOGO-PLOT ROUTINES 2/28/86 to ) 
2 : £lOGO-PLOT QCLEAR CR CR PCHROM-GETTING-HEADER PCHROM-HEADER 
3 DROP QCLEAR CR MEAN-MAX @ PLMAX ! PCHROM-ADJUSTMENT QCLEAR CR 
4 CR ZR[ " LOAD PAPER IN PLOTTER" CR' STRIKE (CR) TO BEGIN" 
5 r.TEXT-lIUF ASKWor~DS DROP CR OCLEAR CR CR DECIMAL FLOATING 
6 *** PLOTTING DON'T BOTHER ME NOW *** "CR CR 
7 "IDi" IDt CR 1 r.VS PCHROM-BOX PSCAN-PLOT PLABEL-CHROM-TITLE 
8 QCLEAR CR CR PCHROM-GETTING-HEADER PCHROM-HEADER DRUP QCLEAR 
9 CR MEAN-MAX @ PLMAX ! PCHROM-ADJUSTMENT QCLEAR CR CR 

10 "CHECK PEN INK FLOW" CR " STRIKE (CR) TO BEGIN" ZTEXT-BUF 
11 ASKWORDS DROP CR QCLEAR CR CR DECIMAL FLOATING" *** PLOTTING T 
12 HE SECOND ONE LEAVE ME ALONE ***" CR CR " IDt " IDt CR 
13 PSCAN-PLOT 0 PLOGo-Y/N ! PSCAN-FINISH ; 
14 
:l :. 
16 ;5 

i:<LOCK NUMBEI~ 446 676 

1 ( BoG(j-~'LOT ROUTINES 2/28/86 to ) 
2 : BOGO--l"LOT aCL.EAR Cf< CR PNEB-GETTING-I-IEADER F'CHROM-HEADER 

DROP QCLEAR CR MEAN-MAX @ PLMAX ! PCHROM-ADJUSTMENT QCLEAR CR 
CR ZRC " LOAD PAPER IN PLOTTER" CR" STRIKE (CR) TO BEGIN" 
r.TEXT-BUr ASKWORDS DROP CR QCLEAR CR CR DECIMAL FLOATING 

3 
4 
~.i 

6 *** PLOTTING DON'T BOTHCR ME NOW *** "CR CR ." , 
IJ 
9 

" IDt " ID. CR 1 ZVS PCHRoM-BoX PSCAN-PLoT PLABEL-CHRoM-TITLE 
QCLLA:;: cr~ CR F'NCl~-GETTING-HEADER F'CHROM-HEA[I[R mwf' QCLEAF: 
CR MEAN-MAX @ PLMAX ! PCHRoM-ADJUSTMENT aCLEAR CR CR 

H' 
11 

" CIILCt\ PEN INK FLOW" cr.;: • SH(H~E (CI~) TO BEGIN' nEXT-Bur 
ASt\WURDS DROP CR QCLEAR CR CR DECIMAL FLOATING • *** PLOTTING T 

12 HE U~COND ONe LEAVE ME ALON£ ***. CR CR • IDI • IDt CR 
13 P5CAN-PLOT 0 PLOGo-Y/N ! PSCAN-FINISH ; 
1~ 
:l :. 
16 ;5 

[<LOCK NUMBEF( 447 

1 ( CHROM INTEGRATE 

677 

2 0.0 DINTEGER INT-SUMMATION 
3 : INT-HEADCR PCHROM-GETTING-HEADER PCHROM-HEADER DROP ; 

to ) 

4 : INT-'VIEW MSCAN-FINISH D@ FIX1 120 * 0 DO CR I .' • I FLOATl 
.5 F* 0 F ! DDUP FIX1 60 1 DUP • • :' 60 * FLOAT1 F- F. 

6 M5CAN-DATA @IDISK DfWP' '. LOOP ; 
7 : INT-AREA-GET CR • ENTER BASE LINE VALUE:' ASKI DROP CR 
8 "STARTING DATA POINT:' ASKi DROP CR • ENDING DATA POINT:' 

ASKt DROP SWAP O. INT-5UMMATION D! DO DUP MSCAN-DATA @IDISK 
DROP SWAP - FLOATI INT-SUMMATION D@ F+ INT-SUMMATION D! LOOP 
DROP 1 D ! CR CR • AREA =:" INT-SUMMATION D@ F. CR ; 

9 
10 
11 
1: 
:l3 
14 
15 ;5 
1C,. 



BLOCK NUMBER 

1 

3 
4 
5 
6 
7 
8 

10 
11 
1~ 
13 
1~ 

1S 
16 

BLOCK NUMBlR 

I, , 

10 
11 
j~ 

l~ 
J~ 

15 
J6 

BLOCK NUMBER 

448 700 

449 701 

450 702 

1 ( DATA DIRECTORY LISTING ROUTINES 

3 
4 
5 
6 
7 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 
8 CR· DATA DIRECTORY LOADED" CR 
9 ;S 

10 
11 
1~ 

13 
1~ 

15 
16 

342 

to ) 



343 

JeLon: NUMBEr;: 451 703 

1 ( DATA DIRECTORY LISTING ROUTINES 11 ) 
2 o INTEGER DIR-LONG? 0 INTEGER DIR-LP? 
3 : DIRECTORY-COMMENTS 31 H1ARRAY + V@ " BUCKING = " • 32 H1ARRAY 
4 + V@" GAIN = " • CR 16 H1ARRAY + V@ DUP 7 = IF ELSE DUP 2 
C' 
.! 

6 
7 
8 
9 

10 
11 

) IF 25 H1ARRAY + V@ FLOAT1 314. FI " X STEP SIZE = " F. 26 
H1ARRAY + V@ FLOAT1 314. F/" Y STEP SIZE = " F. 27 H1ARRAY 
+ V@ 28 H1ARRAY + V@" '." X" .' MAP ORIGIN' 29 H1ARRAY 
+ V@ 30 HI ARRAY + V@ • • ," • CR DUP 8 = IF " WAVELENGTHS • CR 
7 H1ARRAY + V@ 0 DO I ." "100 I 2 * + H1ARRAY + VD@ F. CR 
LOOP THEN THEN THEN DROP 16 8 DO 32 0 DO J 32 * I + H1ARRAY t 
V@ DUP 256 I DIR-LP? @ IF LP-OUT ELSE QTERM-OUT! THEN 255 AND 

12 DIR-LP? @ Ir LP-OUT ELSE QTERM-OUT! THEN LOOP CR LOOP; 
13 : DIR-LINE DIR-LONG? @ IF ELSE DIR-LP? @ IF 
1~ " THEN 
15 THEN i----i~-------------------------------------
16 

[eLOCr~ NUMBEI~ 452 704 

1 ( DIRlCTORY FILE TYPE ROUTINE 12 ) 
2 : DIRCCTORY-WHATS-THE-FILE-TYPE? 16 H1ARRAY + V~ DUP 0 = IF 
~ "SCAN" ELSE Dur 1 = IF • FSCAN" ELSE DUP 2 = IF " RAW MAP" 
4 ELSE £lUI" 3 = IF " RAW BKGND" ELSt:: DUP 4 = IF " BKGND COi::R MAP" 
~ ELSE DUP 5 = IF " ABEL MAP" ELSE DUP 6 = IF " HALFWIDTH MAP' 
6 ELse [lUI" 7 = IF " CHI:WMt!\TOGRAPII' ELSE DUP 8 = IF " MULTI MAr" 
7 THEN THEN THeN THEN THEN THEN THEN THEN THEN DROP ; 
8 : FILe-KILL HOI FBVM ! 512 0 [10 8224 I H1ARRAY + V! LOOP FLUSH 
1.1 

11 ; s 

453 705 

1 ( DATA DIRECTORY LISTING ROUTINES 13 
2 : DIRECTORY-LISTING 0 F ! DO I HOi FBVM ! CR " AREA:" I • 

24 H1ARRAY t V@ DUP 8224 = IF" EMPTY" DIR-LINE DROP -: ... 
4 
~.i 

6 
7 
8 
9 

10 
11 
12 
l3 
1-~ 

:l5 
1(, 

CR ELse' 101". 19 H1ARRAY t V@ DUP 100 I DUP " 
" I" 100 * - ." "18 H1ARRAY + V@ • CR DIR-LONG? @ IF 
DIRr::CTOf~Y-WfiATS-THE--F ILE-TYPE?" TYf"E DATA FILE ••• X(" 
6 H1ARRAY + V@ • " ," 7 H1ARRAY + V@ • • ," 8 H1ARRAY + V@ • 
" ) DATA ARRAY" CR " MINIMUM VALUE:" 22 HI ARRAY + V@ • H1ARRAY 
21 + V@" MAXIMUM VALUE:" .' @ DATA POINT" H1ARRAY 23 + V@ 
• CI~ " F'f~ESsur~E:" 10 H1ARRAY + V@ • " TORr, "11 H1ARRAY + \.Iil 
DUP 0 = IF • ARGON" ELSE DUP 1 = IF • HELIUM" ELSE DUP 2 = IF 
" OTHER" THEN THEN THEN [lROP' TYPE PLASMA" CR 
DIRECTORY-COMMENTS THEN THEN LOOP; ;S 



344 

BLOCK NUMBER 454 706 

1 ( DATA DIRECTORY LISTING ROUTINES t4 ) 
2 : CAT-DUMP OCLEAR CR • CATALOG OF WHICH DATA AREA (5,7,9)" ASKt 

DROP DUP OPEN DATA CR • STARTING FILE" ASKt DROP' END FILE" 
ASK~ DROP 1+ SWAP CR • REPORT DEVICE ( O=TTY, l=LP ). ASKt 
DROP DUP DIR-LP? ! IF CR LP-ON THEN CR " DIRECTORY FOR DATA-" 

4 

6 0 F ! ROT • CR CR DIRECTORY-LISTING DIR-LP? IF INF THEN 4 OPEN 
7 QUAIL; 
8 : DIR 0 DIR-LONG? ! CAT-DUMP ; 
9 : CATALOG 1 DIR-LONG? ! CAT-DUMP ; 

10 
11 ;5 

14 
l~ 

DLOCK NUMBER 

1 

10 
~1 

1~ 

13 

DLOCK NUMBER 

707 

456 710 

( MULTI-LIN[ DATA TAKE LOAD BLOCK 

3 '" HW-I \IF \ HALF \ DECIMAL FLOATING 
4 
~ 
J 

6 1 RLOAD 2 RLOAD 3 RLOAD 
7 -
8 CR • MULTI-LINE LOADED " CR 

10 ;S 
11 
1~ 
13 
1~ 
15 
36 

to ) 



DLoCI': NUMBEI, 457 

HULTI-lINE ROUTINES 
o INTEGER Ml-~lINE 

711 

o INTEGER 'lINE 100 DP t! 

~ : Ml-SCAN Ml-tlINE @ 0 DO I 2 * tlINE t D@ DSCAN 
5 DATA-TAKe-SD 'CALC I S-2(1 WIDTH-DATA&~D !NMDISK lOOP; 

345 

t1 ) 

(, : Hl-MAf' ')STEF'S 0 DO HSTEPS 0 DO I HMAP-oRG @ t J VMAP-oRG @ + 
7 II [IU i" Hv) -DHiPlAY HAP Ml-SCAN lOOP lOOP ; 
8 : Hl-SEl[CT-lINES SCAN-INITIALIZE 
9 CR· HOW MANY lINES· ASK~ DROP DUP Ml-.lINE ! DUP H1ARRAY 7 

10 t V! 0 DO CR • INPUT WAVELENGTH t • I • ASKt BEGIN DDUP DSCAN 
11 {1(lUi:' cr;: F. cr~ DATA-TAKE Dr-lTA-AVERAOE @' DATA VALUE"'" • cr, 
12 • BUMP WAVELENGTH' YIN? IF MMAP-CHECK-BUMP? 0 ELSE DDUP 
13 I 2 * ~lINE + D! 1 THCN END I 2 * 100 + H1ARRAY + VDI lQOr 
14 CR' BLOCK SLIT AND STRIKE (CR)' ZTEXT-BUF ASKWoRDS DROP CR 
15 DATA-TAKC-SD-CALC DROP MEAN-MIN-VALUE! • STRIKE (CR) TO BEGIN' 
l. 6 ;~TEXT -BUF ASKWor,lIS Dr,op cr,; ; S 

712 

1 ( MUL1J-lINE ROUTINES t2 ) 
2 : ML.···II[ADt:>: II~;TCPS VSTEPS * 6 H1Ar~r,AY t V! C' H1ARRt'1Y 8 + VI 
3 2 H1AkRAY 9 + V! 8 H1ARRAY 16 + V! HMAP-STEPS FLoATl 62.5 FI 
4 FIXJ. 12 :I' HIAf(I((:',Y 25 + ~'! VMAP-STEPS FLOATl 62.5 fl FIX1 12 :to 

5 26 H1ARRAY + V! VSTCPS H1ARRAY 27 + V! HSTEPS H1ARRAY 28 + V! 
6 V Mf"'::' ·OIW f!: H1AFmAY 2'? + VI DATA···I @ H1Ar;:RAY 20 + 'v'! 0.0 12 
7 H1ARRAY i VII! 0.0 14 H1ARRAY + VO! 0 21 H1ARRAY + V! 
8 (0 2 j 11HlI(I(AY -I V! HM~\F'-Oid3 I? H1Af(Rt,Y .3(. + V! 
~ SSCAN-BUCKING @ H1ARRAY 31 + V! SSCAN-GAIN @ H1ARRAY 32 + V! 

10 Ml.:AN···MIN-IJAlU[ ~ 22 H1Ar(RAY + V! HEAD[f~-SETUF' ; 
II DINT : Ml-SCT-ARRAY 66856. WIDTH-DATA&SD AlTER-ARRAY-lENGTH 61 
12 WI DTII"'DAH\<,SD Al Tu(-nQl..J-lENGTH; FLOATING 
13 : Ml-FINISHED UClEAR CR CR IDCODE @ H1ARRAY 24 + V! 
14 • MAr ~OMPlCT(· CR FLUSH BCll 4U IDt-DONE FLUSH 0 0 MAP ; 

IllOCl'': NUMB!:::r, 713 

( MULTI-lINE ROUTINLS 
2 : ML-INITIAlIZ[ DCCIMAl FLOATING QClEAR CR CR CR CR -, 
.' M U l 1 1 - lIN E D A TAR 0 UTI N E' CR CR 

t3 ) 

4 

6 
7 
8 

• NUMDER or ReREADS (5-20):' ASK. DROP DATA-I ! MAP-INITIAlI~E 
lDt-SEl CR • ID~ • IDt CR 9 OPEN DATA • ATTACH WHICH AREA • 
ASK~ DROP DUP DUP WIDTH-DATA~SD ATTACH CR HBt FBVM ! 
WlDTH-DATA&SD !lENGTH-HEADER G/B-SET Ml-SElECT-lINES 
HAP-ADJUSTMENTS Ml-SET-ARRAY Ml-HEADER HDi HCoMMENTS FLUSH ; 

t? 
1 '.1 
11 : Ml 0 F ! 1 D ! Ml-INITlALIZE QClEAR CR CR CR 
12 • MULTI-lINE ROUTINE IN PROGRESS' CR CR CR QFlASH-SCT QFlASH 
13 • DON'T BUG ME' QFlASH-UNSET CR Ml-MAP Ml-FINISHED ; 
14 ; S 
1.5 ; S 
16 ; ~:. 



[cLOCK NUMBEr~ 

1 
" 

3 

(, 

7 
B 
'? 

:l0 
11 
.l~ 

13 
.l ~ 
., co 
.... J 

:l6 

IcLOCI< NUMI~E.F' 

469 

470 

1 ( MULTI-LINE DATA WORKUP 

725 

726 

3 MAP \IF \ UV/VIS \ 

5 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 
6 ".7 I(U1AII 8 [(LOMI 9 F:LOAD 
7 CR "MULTI-LINE WORKUP ROUTINES LOADED" CR 
[: 

:l ,_\ 
:l.l 
1 " 
J.3 ;S 

icLOCI<: NUMBEr, 471 727 

346 

10 ) 

6 RLOAD 

1 ( MULTI-LINE DATA WORK-UP 11 ) 
2 0 INTEGER MW-CONSTANT-VAL 
3 : MW-HEADER-TRANSFER 512 5 DO I H1ARRAY + V@ I H3ARRAY + V! LOOP 
4 FLUSH; 
5 : MW-INITIALIZE DECIMAL FLOATING QCLEAR CR CR CR CR 9 orEN DATA 
6 • M U L T I - LIN E D A TAW 0 R K U p. CR ; 
7 : MWO-ATTACH • ATTACH WHICH DATA SOURCE AREA • ASKt DROP Dur 
8 WIDTH-DATA&SD ATTACH CR HOt FBVM ! ; 
9 : MW1-ATTACH • ATTACH WHICH DATA AREA • ASKI DROP DUP MEAN'SD 

10 ATTACH CR HBt FBVM ! ; 
11 : MW2-ATTACH • ATTACH WHICH DATA AREA· ASKt DROP DUP BASELINE 
12 ATTACH CR HEcit FBVM 1+ ! ; 
13 : MW3-ATTACH • ATTACH WHICH DATA AREA • ASKI DROP DUP CORR'SD 
14 ATTACH CR HEclt FBVM 2 + ! CORI('SD ! LENGTH-HEADER ; 
15 : MW3-ATTACH-NQ DUP CORR'SD ATTACH HBt FBVM 2 + ! CORR'SD 
16 !L[NGTI-I--IIEADcr,; ; s 



347 

VLOCK NUMBEr, 472 730 

~ MULTI-LINE DATA WORKUP MAXIMIN t2 
2 : MW-MIN-MAX-RESET 0 MEAN-MAX ! 8192 MEAN-MIN-VALUE ! ; 
3 : MW-MAX/MIN Dur MEAN-MAX @ > IF DUP MEAN-MAX ! S-S @ 

MEAN-MAX-LOC ! THEN DUP MEAN-MIN-VALUE @ < IF MEAN-MIN-VALUE 
ELSE DROP THEN ; 

4 
C' -, 
6 : MW-END MSCAN-START D@ 12 H3ARRAY + VD! MSCAN-FINISH D@ 
7 14 H3ARRAY + VD! MEAN-MAX @ 21 H3ARRAY + V! MEAN-MIN-VALUE @ 
8 22 H3ARRAY + V! MEAN-MAX-LOC @ 23 H3ARRAY + V! 
9 FLUSH OCLEAR CR CR OFLASH-SET OFLASH 

10 • MULTI-LINE DATA WORKUP COMPLETE' CR BELL OF LASH-UNSET 40 
11 : MI,oJ-CIIANGC-'A--LOT-OF-STUFF CR • CHANGE ANY PARAMETERS' YIN? 
12 
13 
14 

IF CR • VSTEPS=' VSTEPS .' NEW VSTEPS=' ASKt DI<OP DUP ! VSTEF'S 
CR 27 H3ARRAY + V! • HSTEPS=' HSTEPS .' NEW HSTEPS=" ASKt 
DROP Dur !HSTErS CR 28 H3ARRAY + V! THEN VSTEPS 7 H3ARRAY + V! 

15 HSTEPS 6 H3ARRAY + V! FLUSH; ;S 
:l6 

BLOCK NUMBEJ"( 473 731 

1 ~ MULTI-LINE DATA WORKUP t3 ) 
2 : MI..J'MCAN vsn::ps Hf:iTt::r's :I: 0 DO MEAN~~;D @IDISK BAGCLINE @IDI£,t, 
3 +SD SWAf' 2 / SWAP DDUP CORR&SD !IDISK DROP I S-S ! MW-MAX/MIN 
4 LOO::' 3 16 113ARf,AY + V! ; 
~ : MW-SUBTRACT VSTEPS HSTEPS * 0 DO CORR&SD @IDISK SWAP 
6 MW-CONSTANT-VAL @ - SWAP DDUP CORR~SD !IDISK DROP I 5-5 ! 
7 MW-MAX/M1N LOOP ; 
8 : MW-RATIO VSTEPS HSTEPS * 0 DO MEAN~SD @IDISK BASELINE @IDIS~ 
9 ISD DDUP CORR&SD !IDIGK DROP 1 S-S ! MW-MAX/MIN LOOP 9 16 

10 H3ARRAY + V! ; 
J1 : MW-SEPARAT[R VSTEPS HSTEPS :I: 0 DO MW-CONSTANT-VAL @ I 
12 WID1'ii-DATA&SD @NMDISK DDUP CORR~SD !IDISK DROP I S-S ! 
13 MW-MAX/MIN Loor 2 16 H3ARRAY + V! ; 
14 : MW-BG VSTCPS 11STEPS * 0 DO MEAN&SD @IDI~K BAS~LINE @IDIS~ 
15 -SD DDur CORR&SD !IDISK DRor' 1 S-S ! MW-MAX/MIN LOOP 4 H3ARRAY 
1 Co 11... I V! ; ; S 

IILOCI": NUMBEI, 474 732 

1 ( MULTI-LINE DATA WORKUP ROUTIN[S t4 ) 
2 : MW-I/A-WT VSTEPS HSTEPS * 0 DO MEAN&SD @IDISK DDUP DROP FLOATl 
3 MW-CONSTANT-VAL @ FLOAT 1 FI DSWAP BASELINE @IDISK ISD SWAP 
4 DSWAP ROT FLOAT1 F:I: FIX1 SWAP DDUP CORR&SD !IDISK DROP 
5 I S-S ! MW-MAX/MIN LOOP 10 16 H3ARRAY + V! ; 
6 : MW-HEADER-READ 27 H1ARRAY + V@ !VSTEPS 28 H1ARRAY + V@ 
7 !HSTEPS 21 H1ARRAY + V@ MW-CONSTANT-VAL ! H1ARRAY 12 + VD@ 
8 MSCAN-START D! ; 
9 : MW-HEADER-READ-IN MW-HEADER-TRANSFER MW-HEADER-READ 

10 MW-CHANG[-A-LOT-OF-STUFF MW-MIN-MAX-RESET 
11 : MW-SELECT-DATA-SETS BEGIN QCLEAR CR" t WAVELENGTH" CR 
12 7 H1ARRAY + V@ 0 DO I .' • 100 I 2 * + H1ARRAY + VD@ F. CR 
13 LOOP' WHICH WAVELENGTH DATA SET =>" ASKt DROP DUP 7 H1ARRAY + 
14 V~ < IF MW-CONSTANT-VAL ! 1 ELSE DROP 0 THEN END ;, 
15 : MW-HEADER-READ-IN-NO MW-HEADER-TRANSFER MW-HEADER-READ 
16 MW-MIN-MAX-RESET; ;S 
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BLOCK NUMBER 475 733 

1 ( MULTI-LINE DATA WORKUP ROUTINES .5 ) 
2 : MW-SIGNAL-TO-NOISE-RATIOS VSTEPS HSTEPS * 0 DO MEAN~SD @IDISK 
3 SWAP DROP FLOATl 10000. FI 1. DSWAP FI FIXl DUP 0 
4 corm6.SD ! !IlISI" I S-S ! MW-MAX/MIN LOOP 10 16 H3ARRAY + V! ; 

6 
7 
8 

" 10 
:11 
1::! 
:13 
1~ 

l. '5 ;S 
16 

IILOCI": NUMBEI:': 476 734 

1 ( HUL Tl-LINE DATA WOF,KUF' ROUTINES .6 ) 
2 : MW+/2 MW-INITIALIZE " AVERAGE TWO DATA SETS" CR " FOR SOURCE" 

CR MW1-ATTACH MW2-ATTACH " FOR DESTINATION" CR MW3-ATTACH ., -, 
4 MW -111::AD::::~-r~EAD-IN MW-HEAN 12 H1ARRAY + VD~ MSCAN-STAfa [I! 12 

H2ARRAY + VD@ MSCAN-FINISH D! MW-END ; 
6 : MW-C MW INITIALIZE" SUBTRACT CONSTANT FROM DATA" CR 
7 HW3-ATTACH" VALUE TO BE 5UBTRACTED=" ASKt DROP HW-CONSTANT-VAL 
8 ! 27 1-13ArmAY + V@ ! VSTEf'S 28 H3Af\Rf'W + V@ ! HSTEF'S 

HW-CHANG[-A-LOT-OF-STUFF HW-HIN-MAX-RESET 
10 HI.~·<iUDTI~ACT 12 H3AF,RAY + VD@ MSCAN-START D! MW-Et-ID ; 
11 : MW/SN MW-INITIALIZE " CALCULATE SIGNAL-TO-NOISE RATIO" CR 
1~ 
13 
14 

" j'UI( GOur.;:CC" cr.;: MIH-ATTACH " FOR DESTINATION" CR HW3-ATTACH 
HW-HlADCR-READ-IN HW-SIGNAL-TO-NOISE-RATIOS H1ARRAY 12 + VD@ 
MSCAN-START D! HW-END ; 

:15 
:[6 

lILOCI'; NUMBEr, 477 

;S 

735 

1 ( MULTI-LINE DATA WORKur ROUTINES 
2 : MWI MW-INITIALIZE " DIVIDE ONe DATA SET BY ANOTHER" CR 

" NUMERATOR" CR HW1-ATTACH " DENOMINATOR" CR MW2-ATTACH 3 
4 " DESTINATION" CR MW3-ATTACH HW-HEADCR-READ-IN MW-RATIO 

.7 ) 

c· ., 12 H1ARRAY + VD@ MSCAN-START D! 12 H2ARRAY + VD@ MSCAN-FINISH 
6 [I! MW-END ; 
7 : HW/* HW-INITIALIZE " WT. RATIO TO NUMERATOR" CR " NUMERATOR" 
8 CR MW1-ATTACII " DENOMINATOR" CR MW2-ATTACH " DESTINATION" CR 
9 MW3-ATTACH MW-HEADER-READ-IN MW-I/A-WT 12 H1ARRAY + VD@ 

10 MSCAN-GTART D! 12 H2ARRAY + VD@ HSCAN-FINISH D! MW-END; ;S 
:11 
1:! 
:13 
14 
:15 
16 
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IcLoCt< NUMBEI~ 478 736 

1 ( MULTI-LINE DATA WORKUP ROUTINES 18 ) 
2 : MW<> MW-INITIALIZE " TRANSFER DATA SETS FROM RAW MAP" CR 
3 
4 
" .1 

" SOURCE" CR MWO-ATTACH " DESTINATION" CR MW3-ATTACH 
MW-IICADER-READ-IN MW-SELECT-DATA-SETS MW-SEPARATER 100 
MW-CoNSTANT-VAL @ 2 * + HIARRAY + VD@ MSCAN-START D! MW-END 

6 : M~I- MW-INITIALIZE " BACKGROUND CORRECTION" CR " SOURCE" CR 
7 MWI-ATTACH" BACKGROUND" CR MW2-ATTACH " DESTINATION" CR 
8 MW3-ATTACH MW-HEADER-READ-IN MW-BG 12 HIARRAY + VD@ DDUP 
9 MSCAN-START D! MSCAN-FINISH D! MW-END ; 

10 : MW(=) MW-INITIALIZE " TRANSFER ALL THE DATA SETS FROM RAW MAP" 
11 CR" SOURCE" CR MWO-ATTACH 7 HIARRAY + V@ DUP " DESTINATION MUS 
12 T BC " ." OPEN FILES IN A ROW" CR " FIRST DESTINATION FILE " 
13 ASK4 DROP SWAP 0 DO 9 OPEN DATA QCLEAR " TRANSFERING TO FILE ". 
14 Dur I t DUP • CR MW3-ATTACH-NQ MW-HEADER-READ-IN-NQ I 
15 
16 

MW-CONSTANT-VAL ! MW-SEPARATER 100 I 2 * + HIARRAY + VD@ DDUP 
MSCAN-START D! MSCAN-FINISH D! MW-END LOOP DROP; ;5 

T:LOCI< NUMBEr:: 479 737 

1 ( MW-BOZO ROUTlNES 19 
2 ( USC MWBOZo FOk PRE 2/5/08 DATA SETS ) 
3 DINT 
~ : MWBOZO CR " THIS ROUTINE RESETS WIDTH-DATA&SD TO 51 X 1312' 
5 CR 66912. WIDTH-DATA&SD ALTER-ARRAY-LENGTH 51 WIDTH-DATA&SD 
{ ALTER-ROW-LENGTH; 
7 : MWBozo-rIX CR " TH1S ROUTINE RESETS WIDTH-DATA'SD TO 61XI096' 
D CR 668S6. WIDTH-DATA&SD ALTER-ARRAY-LENGTH 61 WIDTH-DATA&SD 
~ ALTER-ROW-LENGTH FLOATING 

10 ;5 
.l:l 

I:LoCt-.: NUM[-CEn 

1 
" 

3 

5 
6 
7 
B 
9 

:10 
11 
:12 
13 
:1 ~ 
15 
:16 

400 740 



[ILOCK NUMBER 499 763 

1 

3 

5 
Co 
7 
13 
9 

:10 
11 
:1:2 
13 
:1 ~ 
-, c· 
.L _I 

:l6 

!ILOCt,; NUMBEr, 500 764 

1 CONTOUR MAPPING ROUTINCS LOAD BLOCK 
DECIMAL 
QUAIL-BASIC 

350 

to 

~ 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 6 RLOAD 7 RLOAD 
6 8 I(LOA!) 'I RLOAI) 10 RLOAD 11 F:LOAr, 
7 CR' CONTOUR LOADED • CR 
8 DECIMAL FLOATING 
~' T[I'; 

1 (.) ; S 
:l.l 
1:' 
.i:5 
:l~ 

.1 =. 
H· 

ilL on·; NUMBH: 501 765 

1 ( CONTOUR MAPPING ROUTINES GET DATA t1 ) 
:2 0 INTEGCR CDATA 3280 DP i! 0 INTEGER CTO 0 INTEGER CHIT 
3 40 INTEGER CVSTEPS 41 INTEGER CHSTEPS 439 CONSTANT CXLO 
4 12 CONSTANT CXGCALE 60 CONSTANT CYSCALE 140 CONSTANT CYLO 
~ 0 INTEGER CXBF 4 DP t! 0 INTEGER CYBF 4 Dr t! 5.0 DCONSTANT SPM 
6 0 INTEGER CTO-INC 0 INTEGER CHORG 1 INTEGER CLOGO-Y/N 
7 -: CCONTOUR-HEADER-READ CR • ENTER USER AREA (5 OR 9) • ASKt DROP 
8 OPEN DATA CF, • ATTACH WHICH AREA:· ASKt DFWF' DUP HEAN~SD ATTACli 
9 CR HBt FBVM ! H1ARRAY 16 t V@ 2 > IF H1ARRAY 21 t V@ MEAN-MAX ! 

10 H1ARRAY 22 t V@ MEAN-MIN-VALUE ! H1ARRAY 12 t VD@ MSCAN-START 
11 D! H1ARRAY 20 + V@ DATA-I! H1ARRAY 6 + V@ CHSTEPS ! 29 H1ARRAY 
12 t V@ CHORG ! H1ARRAY 7 + V@ CVSTEPS ! H1ARRAY 24 + V@ DUP 
13 IDCODE! 300 ) IF H1ARRAY 25 + V@ CHSTEPS 10 + ! 26 H1ARRAY + 
14 V@ CHSTEPS 15 + ! 60. CXSCALE FLOAT1 FI CTO-INC 6 - D! THEN 1 
15 ELSE 4HUA 0 THEN; 
16 : CDATA-GET CHSTEPS @ * + CDATA + @ ; ;S 
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BLOCK NUMBER 502 766 

1 C CONTOUR MAPPING ROUTINES SEARCH DATA t2 ) 
2 : HCBOXCK SWAP DUP CTO ~ SWAP - FLOATl DSWAP - FLOATl FI DDUP 
3 o. FLT IF DDROP DDROP ELSE DDUP 1.0 FGT IF DDROP DDROP ELSE 
4 DSWAP CYSCALE * CYLO + CHIT @ 1+ DUP CHIT ! CYBF + ! FLOAT1 Fi 
5 CXSCALE FLOAT 1 F* FIXI CXLO + CHIT @ CXBF + ! THEN THEN ; 
6 : VCBOXCK SWAP DUP CTO @ SWAP - FLOAT1 DSWAP - FLOAT 1 FI DDUP 
7 O. FLT IF DDROP DDROP ELSE DDUP 1.0 FGT IF DDROP DDROP ELSE 
8 DSWAP SWAP CXSCALE * CXLO + CHIT ~ 1+ DUP CHIT ! CXBF + ! 
9 FLOAT 1 F+ CYSCALE FLOAT 1 F* FIX1 CYLO + CHIT @ CYBF + ! THEN 

10 THEN; : BCBOXCK SWAP DDUP DDUP CDATA-GET -ROT SWAP 1+ SWAP 
11 CDATA-GCT DDUP = IF DDROP DDROP ELSE HCBOXCK THEN; 
12 : RCBOXCK 1+ SWAP DDUP DDUP CDATA-GET -ROT 1+ CDATA-GET DDUP 
13 IF DDROr DDROP ELSE VCBOXCK THEN ; 
14 : TCDOXCK SWAP 1+ DDUP DDUP CDATA-GET -ROT SWAP 1+ SWAP 
15 CDATA-GET DDUP = IF DDROP DDROP ELSE HCBOXCK THEN ;S 
16 

BLOCK NUMBER 503 767 

1 C CONTOUR MAPPING ROUTINES SEARCH DATA t3 ) 
0.0 DINTEGER DTWOS 4000 DP +! 0 INTEGER DTWOS~ 

3 1 INTEGER CFLAG 0 INTEGER CBUF 8 INTEGER CTITLE-GET-IT 
4 : LCBOXCK SWAP DDUP DDUP CDATA-GET -ROT 1+ CDATA-G[T DDUP = IF 

DDROP DDROr ELSE VCBOXCK THEN ; 
6 : CCONTUU1~-ADJUSTMCNT CR " DEFAULT VALUES ARE" CR " LOW CONTOUR 
7 " MEAN-MIN-VALUE @ DUP • CR " HIGH CONTOUR " MEAN-MAX @ DUP • CR 
8 SWAI' - ~ I DUP DUP CTU-INC ! " CONTOUR INCREMENT " • MEAN-MIN-V 
9 ALUE ! CR CR " CHANGE DEFAULTS" YIN? IF CR " LOW CONTOUR:" 

10 ASK~ DROP MEAN-MIN-VALUE! CR " HIGH CONTOUR;" AS~t DROP 
11 MEAN-MAX! CR " CONTOUR INCREMENT:" ASK. DROP CTO-INC ! THEN; 
12 : ABDOXC~ 0 CI1IT ! DDUP BCBOXCK DDUP RCBOXCK DDUP TCBOXCK 
13 LCBOXCK; : USED -1.0 ROT D! ; 
14 : CCONTOU1~-FRAME-IT XHO CYLO CXLO CYLO CXLO CHSTEPS @ 1- CXSCALC * + CYLO CVSTEPS @ 1- CYSCALE * + CXLO CHSTEPS @ 1- CXSCALE * + 15 
1~ CYLU CVSTcrs @ 1- CYSCALE * + CXLO 4 XLN+ ; ;5 

BLOCK NUMBER 504 770 

1 ( CONTOUR MAPPING ROUTINES SEARCH DATA DRAW RESULTS t4 
2 : CCONTour~-SEARCH 0 S-S ! DTWOSt @ 2 * 2 DO DDUP DTWOS I 2 * 
3 + D@ DDUP -1.0 FEQ IF DDROP DDROP 1 ELSE DEQ IF I 2 MOD IF 
4 I 1- 2 * S-S ! ELSE I 1+ 2 * S-S ! THCN DTWOS I 2 * + USED 
5 6000 ELSE 1 THEN THEN +LOOP DDROP S-S @ IF ELSE DTWOSt @ 0 
6 DO I 4 * DTWOS + D@ DDUP -1.0 FCQ IF DDROP 1 ELSE XMA I 4 * 
7 DTWOS + USED I 4 * 2 + S-S ! 6000 THEN +LOOP THEN ; 
8 : CCONTOUR-DRAWS DTWOSt @ IF DTWOS DUP D@ XMA USED 2 DTWOSt @ 0 
9 DO DTWOS i DUP D@ DDUP DDUP -1.0 FEQ IF DDROP ROT DROP ELSE XDA 

10 ROT USED THEN CCONTOUR-SEARCH S-S @ LOOP DROP THEN 0 DTWO~t 
11 : CHIT-STORE BEGIN DTWOSi @ DUP 1000 < IF 1+ DUP DTWOSt ! 4 * 
12 Dur 4 - DTWOS + CYBF 1+ @ CXBF 1+ @ ROT D! 2 - DTWOS + CYBF 2 t 
13 @ CXBF 2 + @ ROl D! 1 ELSE CCONTOUR-DRAWS 0 THEN END; 
14 ;S 
35 
16 
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IILOCK NUMllEr~ 505 771 

1 ( CONTOUR MAPPING ROUTINES 15 
2 : CTITLE-GET 0 CBUF ! 1 CFLAG ! 28 0 DO CFLAG @ IF H1ARRAY 
3 CTITLE-GET-IT @ 32 * I + + V@ DUP 8224 = IF DROP 0 CFLAG 
4 ELSe ZTEXT-BUF !I 2 CBUF +! THEN THEN LOOP CBUF @ ; 
5 : CTITLE-GO 8 CTITLE-GET-IT ! CTITLE-GET DUP 2/ 44 * 1250 
6 SWAP - 1780 ZMA 2 ZCS ZTEXT 1 XCS ; 
7 : CMULTI-HIT BEGIN 1 CHIT @ 1 DO 1 CHIT @ 1+ 1 1+ DO 1 CXBF J 
8 + @ CXBF I + @ = IF CYBF J + @ CYBF I + @ = IF CHIT @ 1+ I 1+ 
9 DO CXBF I + @ CXBF I 1- + ! CYBF I + @ CYBF I 1- + ! LOOP CHIT 

10 @ 1- CHIT ! DROP DROP DROP 0 10 10 THEN THEN fLOOP +LOOP END 
11 CHIT @ DUP 1 < IF DROP ELSE 3 > IF CYBF 1+ @ CXBF 1+ @ DDUP 
12 ZMA CHIT @ 1+ 2 DO CYBF @I CXBF @I ZDA LOOP 0 CHIT ! ELSE 
13 CHIT-STORE THEN THEN ; 
14 : CCONTOUR-SEEK 0 DTWOSt ! CVSTEPS @ 1- 0 DO CHSTEPS @ 1- 0 DO 
15 J I ADDOXCK CHIT ~ DUP 1 < IF DROP ELSE 3 > IF CMULTI-HIT 
16 ELSE CHIT-STORE THEN THEN LOOP LOOP ; ;S 

BLOCK NUMBl:I( 506 772 

1 ( CONTour, MAF'PING ROUTINES MAIN t6 
~ : CCONTOUR-CND 4 OPEN QUAIL QCLEAR CR CR CR CLOGO-Y/N @ IF 5 
3 LOGO-FACTOR ! 50 0 ZMA LOGO THEN " CONTOUR FINISHED" CR ZEP 
4 BELL; 
5 : CCONTOUR-~IXDATA DTWOS~ @ 1 DO DTWOSt @ I Ii DO J 4 * 4 -
6 DTWOS + D@ DDUP DDur -1.0 FEQ IF DDRUP DDROP ELSE I 4 * 4 -
7 DTWOS + D@ DCQ IF DDROP J 4 * 2 - DTWOS + D@ I 4 * 2 - DTWOS + 
8 D@ DEU Ir DTWOS I 4 * + 4 - DUP USED 2 + USED THEN ELSE I 4 * 
9 2 - DTWOS f D@ DEQ IF J 4 * 2 - DTWOS + D@ I 4 * 4 - DTWOS + D@ 

10 DEQ Ir DTWOS I 4 * + 4 - DUP USED 2 + USED THEN THEN THLN THEN 
11 LOor-' LOOP ; 
12 : CCONTOUR-GO MEAN-MAX @ MEAN-MIN-VALUE @ - CTO-INC @ / 0 DO I 
13 CTO-INC @ * MEAN-MIN-VALUE @ + CTO ! 
14 CCONTOUR-SEEK CR I • DTWOSI @" ". CCONTOUR-DRAWS 
15 LOOF' 
16 ; S 

flLOC~~ NUMBEI~ 507 773 

1 ( CONTOUR MAPPING ROUTINES 
2 : CY C()NTOLJ:( -LABEL - IT ! 

LABEL :17 

3 
4 

6 
7 
8 
S' 

10 
11 
12 
13 
14 

CYLO CXLO CHSTEPS @ 1- CXSCALE * + DDUP XMA 
CYSCALC CVSTEPS @ 1- * CYSCALE 40 ZAX DDUP ZMA 1 xes 270 ZRO 
CHORG @ 0= IF -11 240 XMR X' " LOAD COIL" X' THEN ZMA -11 60 
ZMI~ 1 D ! CVS1TP'S @ CHOr,G @ 0= DO I IF CYSCALE ELSE 0 THEN 220 
ZMR I CHORG @ + FLOAT 1 CYSCALE FLOAT 1 60. FI F* XFNUM LOOP 
CYSCALE CVSTEPS @ 1- * 2/ CYLO + 270 - CXSCALE CHSTEPS @ 1- * 
CXLO + 200 + XHA 0 ZRO Z' " HEIGHT ABOVE LOAD COIL (MM)" X' 5 D 
! CYLO CXLO DDUP XMA -20 0 XDR CHSTEPS @ 1- CXSCALE * CXSCALE 
20 7.AY XMA -40 0 ZDR CHSTEPS @ 1- CXSCALE * CXSCALE FLOATI SPM 
F* FIXI 40 ~AY CYLO 70 - CXLO 7 + XMA CHSTEPS ~ FLOAT 1 SPM FI 
.5 F- FIXI 2/ DUP 0 270 ZRO DO DUP ZNUM 1- CYLO 70 - CXLO 
CXSCALE I 1+ * FLOAT1 SPM F* FIXI 7 + + ZMA LOOP DROP ; 

15 ;5 
16 
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[CLOCK NUMBER 508 774 

1 ( CONTOUR MAPPING 18 

4 

2 : CXCONTUUR-LABEl-IT! CHSTEPS @ FlOATl SPM FI 0.5 F- FIXl 21 
1+ 0 DO CYlO 70 - CXLO CXSCALE CHSTEPS @ 1- * 2 I + CXSCALE 
I * FLOAT! SPM F* FIX! + 7 + XMA I XNUM LOOP eYlO 

3 

c· 
.1 

6 
7 
8 
'? 

100 - CXLO CXSCALE CHSTEPS @ 1- * 2 I + XMA 0 187 XMR 
X' " PLASMA WIDTH (MM)" X' XPU ; 

CCONTOUR-LABEL-IT! CYCONTOUR-LABEL-IT! CXCONTOUR-LABEL-IT! 

10 ;5 
11 
:I::! 
13 
:1 ,~ 

1 :; 
:16 

lCLOC~: NUMBEI~ 509 775 

( CONTOUb: MAPPING ROUTINES TITLE 19 ) 
2 : CCONTOUR-TITlE-THEM-TOO 0 XRO 200 0 XMA X' " MINIMUMCADUS):" 
3 X' H1ARRAY 22 + V@ XNUM 200 30 XMA X' " MAXIMUM(ADUS):" X' 
4 H1ARRAY 21 t V@ XNUM 200 60 XMA X' " RE-READS:" X' H1ARRAY 20 
~ + V@ XNUM 700 0 XMA X' " CONTOUR STEP(ADUS):" X' CTO-INC @ XNUM 
6 700 60 XMA X' " CONTOUR MAX.(ADUS):" X' MEAN-MAX @ XNUM 700 30 
7 XMA %' " CONTOUR MIN.(ADUS):" X' MEAN-MIN-VALUE @ XNUM 1800 0 
o XM,~ IHAf~I;;t-IY 1? + V@ DUP 100 I DUP XNUM X' " I" X' 100 :[: - XNUM 
9 H1ARkAY 18 i V@ 44 0 XMR XNUM H1ARRAY 10 + V@ 50 0 XMR X' 

10 "HH" %' IDCOJ)C @ i.:NUM 1800 30 XMA X' " F'r(ESSUf(E C TORR):" 
11 %' XNUM 1800 60 XMA X' H1ARRAY 11 + V@ DUP 0 = IF " ARGON" DROP 
12 ELSe [lUi" 1 = If " HCLIUM" DROP ELSE 2 = IF " ------" THCN THEN 
13 THEN" PLASMA" X' H1ARRAY 23 + V@ H1ARRAY 6 + V@ IMOD 1400 30 
14 XMA X' U X=" X' XNUM 1400 0 XMA X' " Y=" %' XNUM 1400 60 XMA %' 
15 "MAX. VALUe" X' ; ; S 
ll ... 

[lLOCI-: NUMBEI~ 510 776 

1 ( CONTOUR MArPING ROUTINES 

3 
4 

2 : CDATA-FILL CVSTEPS @ 0 DO CHSTEPS 
MEAN~SD @DISK DROP DUP CHSTEPS @ 2 
I + CDATA + ROT SWAP ! I - CDATA + 
CHSTEPS ! ; 

110 ) 
@ 0 DO CHSTEPS @ J * I + 
* 1- J * CHSTEPS @ 1- + DUP 

LOOP LOOP CHSTEPS @ 2 * 1-

6 : CDATA-FILL-A CVSTEPS @ 0 DO CHSTEPS @ 0 DO CHSTEPS @ J * I + 
7 MEAN~SD @DI5K DROP CHSTEPS @ J * I + CDATA + ! LOOP LOOP ; 
8 : CDATA-SElECTS " FULL MAP" YIN? CR IF CDATA-FILL-A CXSCALE 
9 CHSTEPS 10 + ! ELSE CDATA-FILL THEN ; 

:10 
11 
:I::! 
13 
:14 
15 
:16 

;5 
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[CLOCK NUMBEI~ 511 777 

1 ( CONTOUR MAPPING ROUTINES MAIN tll .., 
3 : CTOUR aCLEAR CR CR" CON T 0 U R MAP PIN G " CR 

CCONTOUR-HEADeR-READ IF CDATA-SELECTS CCONTOUR-ADJUSTMENT CR 
~RE " LOAD PAPER, STRIKE (CR) TO BEGIN" XTEXT-BUF ASKWORDS 
DROP QCLEAR CR CR" P LOT TIN G CON T 0 U R MAP" 
CR CR " ID t " IDt CR CR • PLEASE WAIT" CR CCONTOUR-FRAME-IT 
GR/TE? @ IF CCONTOUR-LABeL-IT! CCONTOUR-TITLE-THEM-TOO 
CTITLE-GO THEN CCONTOUR-GO THEN CCONTOUR-END ~ 

4 

6 
7 
8 
9 

10 
11 : CTOUR-8M aCLEAR CR CR' CON T 0 U R MAP PIN G SM" 

CR CCONTOUR-HEADER-READ IF CDATA-SELECTS CCONTOUR-ADJUSTMENT CR 
%RE " LOAD PAPER, STRIKE (CR) TO BEGIN" ~TEXT-BUF ASKWORDS 

12 
13 
14 
15 
16 

I~OP CR • ID ~ " IDO CR CR CCONTOUR-FRAME-IT CCONTOUR-LABEL-IT! 
CCONTOUR-GO THEN CCONTOUR-END ~ 
o INTl::GC[( FLAG-MU ~ S 

512 1000 

1 ( CONTOUR EXTRA ROUTINES 412 ) 
2 : EXTRA CR " ENTER NEW CXSCALE (12=.2MM, 60=lMM)" ASKt DROP 
3 CHST~PS 10 + ! CR " ENTER NEW CYSCALE (60=lMM, 120=2MM)" AS~t 
4 DROI" CHST::F'S 15 + ! CR 60 CXSCALE 1 CTO-INC 5 - ! ; 
c­
,J 

6 
:7 
[< ; 5 

lCLOC~:: NUM[lf.::r·: 513 1001 

1 ( CONTOUR MAPPING ROUTlNES SPECIAL LABEL 47 ) 
2 : CYCONTUUi~-MU-LABEL-IT! CYLO CXLO CHSTEr'S @ 1- CXSCALE :I< + D[llli" 

%MA CYSCALE CVSTEPS @ 1- * CYSCALE 40 ~AX DDUP XMA 0 40 XDR 
DDllr ZMA 1 XCS 270 ~RO 

3 
4 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

~MA 50 -11 &MR 0 40 XMR 0 D ! CVSTEPS 
@ 0 DU I IF CYSCALC ELSE 0 THEN 0 XMR I CHORG @ + -220 0 &MR 
FLOATl CYSCALE FLOATl 60. FI F* %FNUH 
LOOP FLAG-MU @ IF CYSCALE CVSTEF'S @ 1- * 21 CYLO + CXSCALE 
CHSTEPS @ 1- * CXLO + 40 + ~MA 80 270 &MR 180 ~RO X' 
" HEIGHT ABUVE LOAD COIL (MM)" X' THEN 5 D 0 F ! 
! CYLO CXLO DDUP ZMA -20 0 ZDR CHSTEPS @ 1- CXSCALE * CXSCALE 
20 XAY XMA -40 0 ZDR CHSTEPS ~ 1- CXSCALE * CXSCALE FLOAT1 SPM 
F* FIX1 40 ZAY CYLO 40 - CXLO ZMA -7 -30 &MR CHSTEPS @ FLOAT1 
SPM rl .5 F- FIX1 21 DUP 0 270 ZRO DO DUP ZNUM 1- CYLO 40 -
CXLO CXSCALE 1 1+ * FLOATl SPM F* FIXl + XMA -7 -30 &MR 
Loor' [lrwp; ~ S 
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IcLOCt<: NUMBER 514 1002 

1 ( CONTOUR MAPPING SPECIAL LABEL IB ) 
2 : CXCONTOUR-MU-LABEL-IT! CHSTEPS @ FLOATl SPM FI 0.5 F- FIXl 21 
3 1+ 0 DO CYLO 40 - CXLO CXSCALE CHSTEPS @ 1- * 2 I + CXSCALE 
4 I * FLOATl SPM F* FIXl + ~MA -7 -30 ~MR I ~NUM LOOP CYLO 
5 CXLO CXSCALE CHSTEPS @ 1- * 2 I + ~MA -167 -100 ~MR 
6 X' " PLASMA WIDTH (MM)" X' ~PU ; 
7 : CCONTOUR-MU-LABEL-IT! CYCONTOUR-MU-LABEL-IT! 
8 CXCONTOUR-MU-LABEL-IT! ; 
9 : MU-TITLE-EACH CHSTEPS @ 1- CXSCALE * 2 I CXLO + CYLO CVSTEPS @ 

10 1- CYSCALE * + SWAP ~MA CR " PRESSURE " ~TEXT-BUF ASKWORDS DUP 
11 21 -22 * 40 ~MR 1 ~CS 0 ~RO ~TEXT ; 
12 ;5 
:13 
14 
:I~; 

16 

feLon:: NUMBEr.: 515 1003 

1 ( CONTOUR MAPPING ROUTINES MAIN 

3 
5 INTCGER MU-~ 410 INTEGCR X-INC-MU 450 INTEGCR Y-INC-MU 
o INTEGER MU-ST 

4 : MU-CTOUR QCLEAR CR CR" CON T 0 U R MAP PIN G 

111 ) 

SM " 
C' 
~o 

6 
7 

CR CCONTOUR-HEADER-READ IF CDATA-SELECTS 0 MEAN-MIN-VALUE 
CCONTOUR-ADJUSTMENT CR XRE " LOAD PAPER, STRIKE (CR) TO BEGIN" 
XT[XT-DUF ASKWORDS DROP CR " ID i " IDt CR CR CCONTOUR-FRAME-IT 
CCONTOUR-MU-LABEL-IT! CCONTOUR-GO MU-TITLE-EACH 
THEN 0 CLOGO-Y/N ! CCONTOUR-END 

)0 : MU-TITLE-ALL XPU 3 XCS " TITLE " ~TEXT-BUF ASK WORDS DUP 21 
11 1125 SWAI" 66 * - 1490 ~MA 0 ~RO XTEXT ; 
:12 
13 : MU ~RE 8 XVS MU-t @ MU-ST @ DO I X-INC-MU @ * 70 - X-MU ! 
14 Y-INC-·MU ~ Y-MU ! I MU-t @ 1- - 0= FLAG-MU XllD MU-CTOUF: 
15 LOOP MU-TITLE-ALL ~EP QCLEAR BELL; ;S 
16 

IlLOCK NUMBEr, 

1 

"1 .. ' 
4 
5 
6 
7 
B 

" 
:10 
11 
:I::' 
13 
:14 
15 
:16 

516 1004 



EILOC~: NUMBEr, 520 

1 
2 

TEKTRONICS LOAD BLOCK 

1010 

3 1 RLOAD 2 RLOAD 3 RLOAD 4 RLOAD 5 RLOAD 

5 CR· TEKTRONICS GRAPHICS LOADED • 
6 
7 
8 
'? 

10 ;5 
:l:l 
1~ 
:l3 
:l~ 
:l5 
1 (., 

[lLon': NUMBU,: 1011 

356 

to ) 

1 ~ TEnr~ONICS GI~AF'HICS BASICS tl ) 
2 OCTAL 
3 CODE TE-OUT WAIT JSR, 51 SZB, 776 , 0 2) 0 LDA, 151 DOA, 
4 I~'OF' JMF', 
~ CODE QGKEY-IN@ 150 DIA, PUSH JMP, 
6 CODL OGKEY-WAIT? WAIT JSR, 50 SZB, 776 , NEXT JMP, 
7 CODE GGKEY-READY? 0 0 SUB, 50 SNB, 0 0 INC, PUSH JMP, 
8 : TETYPE SWAP IP ! 177 AND 0 DO GETC 177 AND 15 OVER ~ OVER 12 " 
9 AND IF EMIT-FLAG @ OVER - IF DROP 40 THEN EMIT-FLAG ZERO! THEN 

10 n:: -OUT LOQF' ; 
11 : TE-ON INF ' TETYPl ATYPE ! INFFLG INCREMENT; 
l~ : QGTCRM-WAIT? 
13 DECIMAL ;S 
1'~ 
.l :; 
l,~, 

1.ILOCI': NUMBE" 1012 

1 ( TEKT"ONICS BASIC ROUTINES t2 ) 
2 (I IN"l::G[I~ X-T[ 0 INTEGER Y-TE 2.5 DINTEGER TE-FACTOR 
3 TE-CLEAR 27 TE-OUT 12 TE-OUT; : 'TE 29 TE-OUT ; 
4 : ITE 75 0 DO Loor 31 TE-OUT ; 
5 : 'XTE 27 TE-OUT 26 TE-OUT; : \XTE? 27 TE-OUT 5 TE-OUT ; 
6 : TEMOD FLOAT1 TE-FACTOR D@ FI FIXI SWAP FLOATI TE-FACTOR D@ FI 
7 - FIXI SWAP ; 
8 : \DRAW TEHOD our 32 I 32 + TE-OUT 31 AND 96 + TE-OUT DUP 32 I 
9 32 t TE-OUT 31 AND 64 + TE-OUT ; 

10 : 'NOVRAW \TE \DRAW ; 
11 : \SNATCH 5 0 DO QGKEY-WAIT? QGKEY-IN@ LOOP DROP 31 AND SWAP 31 
12 AND 32 * + -ROT 31 AND SWAP 31 AND 32 * + SWAP ; 
13 \JOY \XTE QGKEY-WAIT? QGKEY-IN@ \SNATCH ROT 127 AND ; 
14 \JOY-FLY \XTE 2000 0 DO LOOP \XTE? \SNATCH ; 
15 : \CURSE QGKEY-WAIT? QGKEY-IN@ DROP \SNATCH; ;S 
1(, 
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[(LOCI<: NUMBER 523 1013 

1 TEKTRONICS PLOT BASICS 
2 \MA DDUP \NODRAW Y-TE ! X-TE ! ITE ; 
3 \HO 0 0 \MA; : \PD; : \PL; : \CS 
4 : \MR Y-TE @ + SWAP X-TE @ + SWAP \MA ; 
5 \DA X-TE @ Y-TE @ \NoDRAW DDUP \DRAW Y-TE 
6 \DR Y-TE @ + SWAP X-TE @ + SWAP \DA ; 
7 \RE TE-CLEAR 2000 0 DO LOOP; : \PU ; 
8 \LN DSWAP Y-TE ! X-TE ! \DA ; 
9 \PT DDUP \LN ; 

1. 0 \LN+ -1;:oT DliUP \NODRAW ROT 1 DO DSWAP DDUI' 
11 Loor DDUP Y-TE ! X-TC ! \DRAW ITE 
1:!: \' TE-ON; : \' INF; 
13 : \MK ITe TE-OUT ; 

t 

\EP ; : \Ro 

X-TE ITE ; 

\VS ; 

Y-TE X-TL \DRAW 

14 : \TCXT DUP IF DUP 2 I SWAP 1+ 2 I 0 DO XTEXT-BUF @l DUP 128 I 
15 QGT:':I~M-'W1IT? TC-·DUT SWAi=' DUP I - IF SWAP 127 AND OGTERM-WAIT-! 
1.6 TE-OUT THEN LOOP THEN DROF'; ;5 

BLOCK NUMBEr;: 524 1014 

1 ( TEKTRONICS RoUTINCS 
2 : \AX SWAP ROT SWAP DUP -ROT SWAP FLOAT1 ROT FLOATl fl DDUP DDU0 
3 DDUP FIXl FLOATl F- F* FIXl -ROT FIXl DSWAP ROT 0 DO DDUP 0 ZDR 
4 0 SWAP DDUP XDR -1 * XMR LOOP DDROP 0 XDR ; 
5 : \AY SWAP ROT SWAP DUP -ROT SWAP FLOATl ROT FLOATl FI DDUP DDur 
6 DDur rrXl FLOATl F- F* FIXl -RDT FIXl DSWAP RDT 0 DO DDUP 0 
7 SWAP ZDR 0 DDUP XDR SWAP -1 * SWAP XMR LOOP DDROP 0 SWAP XDR ; 
[: 

'? 
1(' 
:11 
1:: ; S 
:13 
.l~ 
:i:, 
1 f.. 

IILoCI": NUMV[I", 

1. ( TH:Tr~ONIC~i 

:! : X\ ' \110 ' 
3 '\MA' XMA 
4 '\I~£' XR[ 
5 '\LN' XLN 
6 '\MK' XMI, 
7 '\EP' XEP 
8 7 W ! 
'f 

525 1015 

SET ROUTINE t 
XIIO ! ' \PD ' xr'D ! ' \F'L ' zr'L ! ' \CS ' XCS 

, \MR ' XMR ! ' \DA ' XDA ! ' \DR ' XDR ! 
, \PU ' Xf'U ! ' \V~ , XVS ! ' \RO ' XF:O ! 
, \LN+ ' XLN+ ! ' \AX ' :Y.AX ! ' \AY , XAY 
, \ TEXT ' XTEXT ! ' \' , 'Y. \ ! ' \' , Z' ! 
, \PT ' XPT ! 0 GR/TE? ! 250 XYL ! 0 FS-KEY 

10 %\ CR • SET FOR TEKTRONIX· CR 
11 ;8 
:12 
13 
:1 ,~ 

15 
:16 
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[(LOCK NUMBEI~ 

1 

3 
4 
5 
6 
7 
B 
9 

:10 
11 
:l~ 

13 
:I L~ 
1 :. 
:16 

I:!LOO: NUMB[F~ 

529 

530 

1 ( SPECIAL GRAPHICS SET 
2 I.~ 
3 1 RLOAD 2 RLOAD 3 RLOAD 

1021 

1022 

4 513 LOAD 514 LOAD 515 LOAD 
",. 
.J 

6 /." 
7 
8 
'? 

10 
:11 
12 
13 
14 
15 
16 

• c' 
r -' 
;S 
• c· , -' 
;S 
;S 

[(LOCK NUMBEF~ 531 1023 

to ) 

1 SPECIAL GRAPHICS SET t1 ) 
2 0.5 DINTEGER MU-FACTOR-VALUE 
3 0 INTEGER MU-STK 10 DP +! 
4 0 INTEGER X-MU 0 INTEGER Y-MU 
5 MU-FACTOR FLOAT1 MU-FACTOR-VALUE D@ F* FIX1 
6 MU-ORIG Y-MU e + SWAP X-MU e + SWAP ; 
7 ~MA MU-FACTOR SWAP MU-FACTOR MU-ORIG ~MA 
8 ~MR MU-FACTOR SWAP MU-FACTOR ~MR ; 
9 ~DA MU-FACTOR SWAP MU-FACTOR MU-ORIG ~DA 

10 ~DR MU-FACTOR SWAP MU-FACTOR ~DR ; 
11 ~RO 90 + ~RO ; 
12 ~LN MU-FACTOR SWAP MU-FACTOR MU-ORIG DSWAP MU-FACTOR SWAP 
13 MU-FACTOR MU-ORIG ~LN ; 
14 ~LN+ -ROT DDUP MU-STK D! ROT 1- 0 DO DSWAP DDUP MU-STK 2 + 
15 D! DSWAP ~LN MU-STK 2 + De LOOP MU-STK D~ DSWAP ~LN ; 
16 : ~EP ; ;S 
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BLOC K NUMBer, 532 1024 

1 COMSCRIBER 1 OUTPUT ROUTINES 17 ) 
::: "'RE ; 
.: ... 
4 : 

"'AX MU-FACTOR ROT MU-FACTOR ROT MU-FACTOR ROT ~AY 
"'AY MU-FACTOR ROT MU-FACTOR ROT MU-FACTOR ROT ~AX 

c-
.J 

C. 
7 
8 
',) ;S 

10 
:l:L 
12 
·1 '7 
.~ .. ' 
1/: 
:l:'i 
1 (~ 

DL OC~:: NUM!:tEI~ 533 

1 ( SPECIAL GRAPHICS SET 
::: 
? 
4 
c· 
.' 
6 -, 
I 

: 
I 

I 

I 

I 

I 

/.:"' 
"'MF, I 

"'IW I 

"'AX I 

"Mi~ I 

"'EI" I 

::::MI, I "'VA I 

::::r,l) I "'LN I 

::::AX I "'AY I 

::::MA I "'F{C I 

::::E.P I 1 GRITE? 

1025 

::::IIA 
::::LN 
::::AY 
'Y.f{l: 

! ; 

j 0 
11 

.,'" :. SPECIAL GRAPHICS SET 

12 ; S 

[:LOCI'': NUMB[r, 

" 

.~ 

5 
6 
7 
B 

.i':' 
1:;. 

:12 
13 
:l~ 

15 
:i6 

:'34 1026 

I "'I1R I ::::I1R ! 

I "'LN+ I 'Y.UH 

19 ) 



lILOCI': NUMBEI~ 535 1027 

1 ( SPEClAL GRAPHICS SET 
:2 %-!,. 
3 1 RLOA[I 2 RLOA[I 
4 
10' ... 
(., 

'7 
8 
,,:' 

10 
:t1 
12 ;S 
l.3 ;5 
1~ • r' , -, 
l5 ;S 
16 .c:-,'" 

IlL DCI': NUMBEI~ 536 1030 

1 

4 
co· -, 
6 
7 
8 

SPECIAL GRAPHlCS SET 
0.5 DINTCG[R MU-FACTOR-VALUE 
o INTEGER MU-ST~ 10 [lP t! 
o INTEGER X-MU 0 INTEGER Y-MU 
MU-FACTOR FLOAT1 MU-FACTOR-VALUE [I@ F* FIX1 ; 
MU-·OIUG Y-MU @ + SWAP X-MU @ + SWAF' ; 
:MA MU-FACTOR SWAP MU-FACTOR SWAP MU-ORIG &MA 
: MI~ MU·_·fACTOr( SWAP MU-fACTOI;: SWAP &MF: ; 
:[lA MU-FACTOR SWAP MU-FACTOR SWAP MU-ORIG &[lA 
: ))1·: MlI'I-ACTW';: SI~':ll:' MU-FACTUR SWAP &DF: ; 

36.0 

to ) 

t1 ) 

10 
11 : LN MlI-FACTOl\ SWAP MU-FACTOR SWAF' MU-ORIG [lSWAP MU-FACTOI;; SWAr' 
12 Mll-FACTOR SWAP Mll-ORIG [lSWAP &LN ; 
l3 : : LN+ -I'WT [I[lUI"' MU-ST~ [I! ROT 1- 0 DO [lSWAP [I[IUP MU-ST ~ 2 + 
14 [I! DUWAP :LN MU-S'~ 2 + D@ LOOP MU-STK D@ DSWAr :LN ; 
15 :AX MU-FACTOR ROT MU-FACTOR ROT MU-FACTOR ROT &AX ; 
16 : :AY MU-FACTOR ROT MU-FACTUR ROT MU-FACTOR ROT &AY; ;S 

IcLOCK NUMBLI~ 537 1031 

1 ( SPEClAL GRAPHICS SET 
~ : z: 
:' ' : M R ' i:: M I;; ! ' : [I A ' % [I A ! ' : [I R ' %[1 R 
4 ' : LN ' ~~LN 
~, ' : AX ' %AX ': AY , i::A Y ! 
6 ' : MA ' i.M('·, ': LN+ ' i::LN+ 
'7 
8 
'l 

lO %: (SPEClAL GRAPHICS SET ) 
11 
l2 ;S 
13 
:t<1 
1 =; 
:lc.· 

t2 ) 



[eLOCt.:: NUMBEI~ 550 1046 

1 MENU LOAD BLOCK 
~ 
3 1 RL OAre 
4 
c-
.J 

(, 

7 
8 
't ;S 

10 
:L1 
1~ 
:13 
:l~ 
15 
1{' 

DLOCt<: NUMI:.IEF( 551 1047 

1 ( MENU PACKAGE LOADS 
DECIMAL. 

4 

6 ., 
I 

8 
9 

10 
11 ;S 
12 ; S 
1. 3 ; S 
14 ; S 
:J. 5 ;S 
16 ; S 

DIRECTORIES 4Q 450 LOAD 
UV/VIS 4Q 271 LOAD 
ABEL 4Q 336 LOAD ; 
2D-CONTOUR 4Q 500 LOAD ; 
ION-TO-ATOM 4Q 400 LOAD 
HALF 4Q 432 LOAD ; 
MULTI-D 4Q 470 LOAD ; 
LOONeY-TUNE 4Q 356 LOAD 

lcLOCt<: NUMBEI'< 552 1050 

1 ., 
3 

'5 
(, 

7 
B 
'? 

:to 
11 
:t2 
13 
:1<1 
15 
:16 

40 4 OPEN QUAIL ; 
TEK 4Q 520 LOAD ; 
VUV 4Q 270 LOAD ; 
PLOT 4Q 297 LOAD ; 
FIT 4Q ( 375) 390 LOAD 
PSHALF 4Q 365 LOAD ; 
MULTI 40 456 LOAD ; 
PFIT 4Q 375 LOAD ; 

361 

to ) 

11 ) 



APPENDIX D 

Hardware Schematics and Cabling Modifications 
to the Collins 204C-I Transmitter 

362 

The Collins 204C-1 transmitter was modified as follows: (See 

the operating and service manual of the Collins 204C-l 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.I through D.24 give the schematic diagrams and 

component locations for the circuit boards of the hardware interface. 

Tables D.l 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.2 Schematic diagram of the transistor amplifier stage of the 
27.12 MHz solid state exciter unit. 
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BOTTOM VIEW 

SIGNAL 

D.4 Wiring diagram of the photomultiplier tube socket. 



I--

P2 

I--

I--

PI 

I--

B B B 
B B B 
8 B e 
B ~ 

EJ 
EJ 

a 
~ 
~ 
o 
~ 

B 
EJ 

B 
B 

P5 

r 

PG 

L-

B 8 
B 
8 B 

22 

r 

fl 

~ 

I • : 

§] 

8 ....... 
: 0 : 

§] 
CZ8 

~ §J CZ9 

Cx) 

ClI 

D.S Component layout for the primary interface unit circuit board. 

LV 
0\ 
(Xl 



, ,0 
o 

o 
L~.J 

~ 0 PI 

§SO 
CJ 

D.6 The seven major segments of the primary interface unit circuit 
board. 
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D.7 Schematic diagram of modifications to the Data General 4040 
interface board for device address and control lines. 
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D.B 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 PS of the primary interface unit. 
Port PS communicates with two Denco SM-2A stepper motor 
controllers. 
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Schematic diagram of ports P6 and P7 of the primary interface 
unit. P6 and P7 are general purpose l6-bit bidirectional 
parallel ports. 
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0.11 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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D.13 Schematic diagram of port P3 of the primary interface unit. 
Port P3 controls and communicates with the exciter control 
module. 
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Schematic diagram of port P4 of the primary interface unit. 

Port P4 monitors the forward and reflected power from the 

Collins 204C-l transmitter. 
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0.15 Component layout for the exciter control module. 
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0.17 Schematic diagram of the 3 digit octal display board used with 
the exciter control unit. 

R94 

w 
co 
o 



D.1S 

3Sl 

Component layout for the electrometer section of the remote 

data collection module. 
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Schematic diagram of the electrometer section of the remote 

data collection module. 
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Component layout for the analog to digital converter section 

of the remote data collection module. 
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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. w 
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Table D.1 DGC 4040 WIRE WRAP CONNECTIONS (including on board 
modifications) 

FROM PIN TO PIN DESCRIPTION 

48 
136 

49 
8A 

49A 
6 
1 

34A 
8 

131 
70 

2A 
70A 

133 
89 
72A 

135 
10 
29 

125 
136A 

2 
57 

132A 
9 

132 
134A 

98 
67 
76 
68A 

3 
72 
83 
84A 
82 
93 
68 
69 
50 
50 

7408 pin 11 
7408 pin 8 
7408 pin 6 
7408 pin 3 

97 
110A 
129 
128 

96 
78 

BOA 
73 
90 

105 
130 

74A 
90A 

106A 
78A 

111 
126A 
123 
124 
122A 
121 
112A 
118 
112 

94A 
92A 
94 
91 
88A 
84 
87 
86 
18 
41A 

7409 pin 6 
106 
108A 

ADDRESS AD 
ADDRESS Al 
ADDRESS A2 
ADDRESS A3 
DATA IN 15 (LSB) 
DATA IN 14 
DATA IN 13 
DATA IN 12 
DATA IN 11 
DATA IN 10 
DATA IN 9 
DATA IN 8 
DATA IN 7 
DATA IN 6 
DATA IN 5 
DATA IN 4 
DATA IN 3 
DATA IN 2 
DATA IN 1 
DATA IN 0 (MSB) 
DATA OUT 15 (LSB) 
DATA OUT 14 
DATA OUT 13 
DATA OUT 12 
DATA OUT 11 
DATA OUT 10 
DATA OUT 9 
DATA OUT 8 
DATA OUT 7 
DATA OUT 6 
DATA OUT 5 
DATA OUT 4 
DATA OUT 3 
DATA OUT 2 
DATA OUT 1 
DATA OUT 0 (MSB) 
DOA 
DrA 
BUSY 
4040 device select 
4040 device select 

388 
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Table D.2 CABLING CONNECTING THE NOVA 800 COMPUTER TO THE MAIN 
INTERFACE UNIT PORT P1 

NOVA 800 MAIN INTERFACE UNIT SIGNAL 
BACK 50 PIN 'D' AMPHENOL DESCRIPTION 
PANEL CONNECTOR CONNECTOR (P1) OF 
WjW PIN PIN # PIN # SIGNAL 

A99 1 1 GND 
A71 2 2 ADDRESS AO 
B69 3 3 ADDRESS A1 
A73 4 4 ADDRESS A2 
A57 5 5 ADDRESS A3 
A75 6 28 DATA IN 15 (MSB) 
An 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 
B40 19 16 DATA IN 6 
B25 20 15 DATA IN 5 
B11 21 14 DATA IN 4 
B53 22 13 DATA IN 3 
A47 26 12 DATA IN 2 
A63 27 11 DATA IN 1 
B67 28 6 DATA IN 0 (LSB) 
B54 29 44 DATA OUT 15 (MSB) 
A78 30 43 DATA OUT 14 
A79 31 42 DATA OUT 13 
B36 32 41 DATA OUT 12 
A49 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 44 29 DATA OUT 0 (LSB) 
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Table D.2 Continued 

B27 45 45 DoA 
ASS 46 46 DIA 
AS7 47 47 BUSY 
B5l 49 49 
A99 50 50 GND 

** SIGNAL indicates "NOT" (active LOW) of the function ** 



Table D.3 MAIN INTERFACE TO REMOTE DATA COLLECTION MODULE 
CONNECTING CABLE AND PINOUT FOR SOCKETS P2 AND P9 

FROM 
P2 

PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

TO 
P9 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

GND 

SIGNAL 
DESCRIPTION 

+7.5 volts unregulated 
GND 
+18 volts unregulated 
+ DATAO 
- DATAO 
+ DATAl 
- DATAl 
- DATA2 
- DATA2 
+ DATA3 
- DATA3 
+ DATA4 
- DATA4 
+ DATA5 
- DATA5 
+ DATAl:) 
- DATA6 
+ DATA7 
- DATA7 
+ DATA8 
- DATA8 
+ DATA9 
- DATA9 
+ DATA10 
- DATAIO 
+ DATA11 
- DATA11 
+ DATA12 
- DATA12 
+ DATA13 
- DATA13 
+ DATA14 
- DATA14 
+ DATA15 
- DATA15 
+ DIA 
- DIA 
+ DOA 
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Table D.3 Continued 

40 40 - DOA 
41 41 + BUSY 
42 42 - BUSY 
43 43 NC (no connection) 
44 44 NC 
45 45 NC 
46 46 NC 
47 47 -18 volts unregulated 
48 49 GND 
49 49 -7.5 volts unregulated 
50 50 GND 
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Table D.4 PINOUT FOR PORT P3 

Table D.S 

PIN 

A 
B 
C 
D 
E 
F 
H 
J 
K 

CONNECTIONS FROM HAIN INTERFACE BOARD TO 
EXCITER CONTROL MODULE 

SIGNAL DESCRIPTION 

NC 
+ CLK PULSE 
- CLK PULSE 
+18 volts unregulated 
+7.5 volts unregulated 
-18 volts unregulated 
-UP/DOWN SELECT 
+UP/DOWN SELECT 
GND 

PINOUT FOR PORT P4 
CONNECTIONS FROM THE HAIN INTERFACE UNIT TO THE REMOTE 
POWER MONITOR 

PIN 

A 
B 
C 
D 
E 
F 
H 
J 
K 

SIGNAL DESCRIPTION 

FORWARD POWER FROM TRANSMITTER 
FORWARD POWER TO REHOTE POWER HONITOR 
REFLECTED POWER FROM TRANSHITTER 
REFLECTED POWER TO REMOTE POWER MONITOR 

RETURN TO TRANSMITTER (GND) 
REMOTE POWER HONITOR GROUND 

GND (signal LOW - ONLINE) 



Table D.6 

394 

PINOUT FOR PORT P5 
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 DATA4 
8 DATA5 
9 DATA6 

10 DATA7 
11 DATA8 
12 DATA9 
13 DATA10 
14 DATA11 
15 DATA12 
16 DATA13 
17 DATA14 
18 DATA15 
19 LOAD 1 
20 FLAG 1 
21 LOAD 2 
22 FLAG 2 
23 LOAD 3 
24 FLAG 3 
25 LOAD 4 
26 FLAG 4 
27 NC 
28 NC 
29 NC 
30 NC 
31 NC 
32 NC 
33 GND 
34 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 DATA 3 IN 
6 DATA4 IN 
7 DATA5 IN 
8 DATA6 IN 
9 DATA7 IN 

10 DATA8 IN 
11 DATA9 IN 
12 DATAl 0 IN 
13 DATA11 IN 
14 DATA12 IN 
15 DATA13 IN 
16 DATA14 IN 
17 DATA15 IN (MSB) 
18 DATAO OUT (LSB) 
19 DATAl OUT 
20 DATA2 OUT 
21 DATA3 OUT 
22 DATA4 OUT 
23 DATA5 OUT 
24 DATA6 OUT 
25 DATA 7 OUT 
26 DATA8 OUT 
27 DATA9 OUT 
28 DATAl 0 OUT 
29 DATAl! OUT 
30 DATA12 OUT 
31 DATA 13 OUT 
32 DATA14 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 



Table D.8 

Table D.9 
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PINOUT FOR PORT P8 
MAIN POWER SUPPLY CONNECTION 

PIN 

1 
2 
3 
4 
5 
6 

SIGNAL DESCRIPTION 

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 

PINOUT OF SOCKET P10 
CONNECTIONS FROM THE ELECTROMETER TO THE AID BOARD 

PIN SIGNAL DESCRIPTION 

1 GSO (gain select 0) LSB 
2 GS1 
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 (O-10v) 
15 NC 
16 +7.5 volts OUT regulated 
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Table D.lO PINOUT FOR SOCKET Pll 
CONNECTION OF A/D BOARD TO REMOTE DATA COLLECTION MODULE 
FRONT PANEL 

PIN SIGNAL DESCRIPTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

- SCAN (to scan control unit) 
+ SCAN (differential pair) 
+ UP/DOWN (to scan control unit) 
- UP/DOWN (differential pair) 

GND 
COMPUTER/MANUAL SELECT 
RESET 
MANUAL BUCKING - DOWN 
MANUAL BUCKING - UP 
MANUAL GAIN - UP 
MANUAL GAIN - DOWN 
ANALOG OUT (O-lOv) 
+15 volts OUT regulated 
-15 volts OUT regulated 

Table 0.11 PINOUT FOR SOCKET P12 

PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

CONNECTION TO REMOTE DATA COLLECTION MODULE FRONT PANEL 
DISPLAY 

SIGNAL DESCRIPTION 

+5 volts OUT regulated 
GND 
display select DATA 
display select BUCKING 
000 
001 
002 
003 
004 
DOS 
006 
007 
008 
009 
0010 
0011 

DATA/BUCKING/GAIN LSB (display output) 
II It n 

" " " 
DATA/BUCKING 

DATA 
" 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 G~ 

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 



Table D.13 PINOUT FOR SOCKET P14 
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 D03 " " 
9 D04 " 

10 DOS " 
11 D06 " 
12 D07 " 
13 D08 " 
14 D09 " 

Table D.14 CABLE AND PINOUT FOR P20 
INTERCONNECTING CABLE FROM PARALLEL PORT TO 
PLOTTER INTERFACE 

FROM 
P7 

PIN 

18 
19 
20 
21 
22 
23 
24 
35 
37 
38 

1 

TO 
P20 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

SIGNAL 
DESCRIPTION 

DATAO OUT LSB 
DATAl OUT 
DATA2 OUT 
DATA3 OUT 
DATA4 OUT 
DATA5 OUT 
DATA6 OUT MSB 
DOA 
+5 volts OUT regulated 
BUSY 
NC 
NC 
NC 
NC 
NC 
GND 
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Table D.15 CONNECTING CABLE AND PINOUT FOR P2l 
INTERCONNECTING CABLE FROM PLOTTER INTERFACE 
TO FRONT PANEL 

FROM 
P2l 
PIN 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

TO 25 PIN 
'D' CONNECTOR 

PIN 

2 
3 
4 
5 
6 
7 
8 
1 

11 

SIGNAL 
DESCRIPTION 

DATAO OUT LSB 
DATAl OUT 
DATA2 OUT 
DATA3 OUT 
DATA4 OUT 
DATA5 OUT 
DATA6 OUT MSB 
STROBE 
NC 
BUSY 
GND 
GND 
GND 
GND 
GND 
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 

1 1 GND 

400 

2 4 +7.5 volts unregulated 
3 5 +18 volts unregulated 
4 3 -18 volts unregulated 
5 2 GND 



.... '. Table D.17 CONNECTING CABLE AND PINOUT FOR INTERFACE TO 
PLOTTER CABLE 

FROM TO 25 PIN 
P21 'D' CONNECTOR SIGNAL 
PIN PIN DESCRIPTION 

1 8 STROBE 
2 10 DATAO OUT LSB 
3 11 DATAl OUT 
4 12 DATA2 OUT 
5 13 DATA3 OUT 
6 14 DATA4 OUT 
7 15 DATA5 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.lS 

PART 

C3 
C4 
C5 
C6 
C7 
CS 
C9 
ClO 
Cll 
C12 
C13 
C14 
C15 
C16 
C17 
CIS 
C19 
C20 
C2l 
C22 
C23 
C24 
C25 
C26 
C27 
C2S 
C29 
C30 
C3l 
C32 
C33 
U7 
U16 
Yl 
Y2 
Y3 

Y4 
Y5 
Y6 

Y7 
YS 

Y19 
Y20 

Parts List 

LOCATION 

Plotter Interface 
" 

Electrometer AID 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Primary Interface 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

Scan Controller 
" 

DGC 4040 board 
DGC 4040 board 
added to 4040 
added to 4040 
Exciter Controller 

" " 
" " 
" " 

" " 
" " 

" " 
" " 

DESCRIPTION 

200 pF capacitor 
II II 

" 
" 

.01 J.'F 

.1 J.'F 
" 

.001 J.'F 

.01 J.'F 
" 

6S pF 
270 pF 
200 pF 
200 pF 
68 pF 
270 pF 
.01 J.'F 
11 
.56 J.'F 

II 

.01 J.'F 

.56 J.'F 
II 

" 

" 
II 

270 pF 

II 

" 
" 
II 

II 

II 

II 

II 

II 

II 

II 

II 

.22 J.'F " 
D.C. NAND GATE (removed) 
8 input NAND 
7408 Quad 2-Input AND Gate 
7409 Quad 2-Input AND gate 
9615 Dual Differential Line 

402 

D.C. 

Receiver 
555 Timer 
7400 Quad 
7438 Quad 

2-Input NAND Gate 
2-Input NAND Buffer 

D.C. 
7402 Quad 2-Input NOR Gate 
3486 Quad RS-422/423 Line 
Receiver 
7404 Hex Inverter 
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 
Y51 
Y52 
Y53 

Y54 
Y55 
Y56 
Y57 
Y58 
Y59 

" " 
" " 
" " 

" " 
" " 
" " 
" " 

" " 
" " 

" " 
" 

" " 
" " 

" " 
" " 

" " 

" " 

" 
" 
" 
" 
" 
" 
Plotter Interface 

" 
" 

" 
Primary Interface 

" 
" 
" 
" 

403 

Receiver 
74125 Quad 3-State Buffer 
74LS244 Octal 3-State Buffer 
9614 Dual Differential Line 
Driver 
7408 Quad Two-Input AND Gate 
" " " " II 

" " " II " 
7409 Quad Two-Input AND Gate 
(O.C.) 
" " " " 
74173 Quad D-Type 3-State 
Flip-Flop 

" 

ADC-EK12B 12-Bit A/D Converter 
74191 4-Bit Binary U/D Counter 
" " " " " 
" " " " II 

" " " " " 
7400 Quad Two-Input NAND Gate 
" " " " 
7474 Dual D-Type Flip-Flop 
74123 Dual Retriggerab1e 
Monostab1e 
S&H (empty) 

" 

7438 Quad Two-Input NAND Buffer 
(O.C. ) 
556 Dual Timer 
9614 Dual Differential Line 
Driver 
74123 Dual Retriggerab1e 
Monostable 
74157 Quad 2-Input Data 
Selector/Multiplexer 
" " " " 
" " " II 

7400 Quad Two-Input NAND Gate 
7402 Quad Two-Input NOR Gate 
7400 Quad Two-Input NAND Gate 
" " " " " 
74LS74 Dual D-type Flip-Flop 
74LS374 
74123 Dual Retriggerable 
Monostable 
7404 Hex Inverter 
3487 Quad RS-422/423 Line 
"Driver " 
" " 
" " 

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 

" 
" 
" 

" 

" 

" 

" 
" 

" 
" 
" 
" 

" 
Scan Controller 

" 
" 
" 

" 

" 
" 

Led Display 

" 
" 
" 

Electrometer 

" 

" " 
" " 

9615 Dual Differential Line 
Receiver 
9614 Dual Differential Line 
Driver 

404 

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 

II .. 

II .. 

" II 

9614 Dual Differential Line 
Driver 
74173 Quad D-Type 3-State 
Flip-Flop 
74374 octal buffer 
74123 Dual Retriggerab1e Mono­
stable 
7474 Dual D-F1ip-F1op 
7403 
ADC-10B 10 Bit AIC Converter 
4051 8-Channe1 Analog 
Multiplexer 
74175 
724 Quad Non Gate (RTL) 

" " 
" " 

9615 Dual Differential Line 
Receiver 
7438 Quad 2-Input N and Buffer 
(O.C.) 
7474 Dual D-Type Flip-Flop 
74121 Monstab1e 
7438 Quad 2-Input N and Buffer 
(O.C. ) 
7448 
" " 
" " 

4051 8-Channe1 Analog 
MUltiplexer 
DAC lOB 10 Bit DIA Converter 



Ql 
Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
QlO 
Qll 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 
Q18 
Q19 
Cl 

C2 

Sl 

S2 

S3 

S4 

S5 

S6 

S7 
R1 
R2,R5 
R6,Rll 
R14,R15 
R3 
R4 
R7 
R8,R9 
R10 
R12 

Exciter Controller 
II " 

tI " 

II " 

" It 

Electrometer A/D 
Electrometer A/D 

" 
" 

Primary Interface 
" 
" 
" 
" 

Electrometer 
" 
" 
" 
" 

Exciter Controller 

" " 

Exciter Controller 
(manual exciter power 

" " " 

1N5229 Zener diode (4.3v) 
741 Op Amp 
1N755 Zener Diode (7.5v) 
2N2222 Transitor 
1N4737A Zener Diode (7.5v) 
356 Op Amp 
IN758 Diode 
IN5229 Diode 
IN964B Diode 
356 Op Amp 
" 
" 

398 Sample + Hold 
IN5229 
356 Op Amp 
" " 
" " 
" " 

IN4372 Diode 
0.56uF Meta1ized polyester 
capacitor 
49pF disc ceramic capacitor 

405 

ON-OFF-ON SPDT Momentary Switch 
- increase (up)/decrease (down» 
ON-OFF SPST Momentary Switch 
N.O. 

- preset load (down» (preset exciter power 
Electrometer ON-OFF-ON SPDT Momentary Switch 

increase (up)/decrease (down» 
ON-OFF SPST Momentary Switch 

(manual bucking -
" 

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 
running (down) 
Scan Controller 
Exciter Controller 

" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 
" " 

convert - computer (up)/free 

SPST switch (local/remote scan) 
3.3K 1/4 Watt carbon resistor 
" " " " " 
" " " " " 
" " " " " 

10K 1/4 Watt carbon resistor 
470K 1/4 Watt carbon resistor 
470 ohm 1/4 Watt 1% resistor 
2.l5K 1/4 Watt 1% resistor 
1K 1/4 Watt carbon resistor 
2K 10-Turn Potentiometer 



R13 "" 
R16 Electrometer A/D 
R17,R18,R19 Electrometer A/D 
R20 " 
R21 " 
R22 " 
R23 " 
R24 " 
R25 " 
R26 " 
R27 " 
R28 " 
R29 " 
R30 "" 
R31 "" 
R32 "" 
R33 "" 
R34 "" 
R35 "" 
R36 "" 
R37 "" 
R38 "" 
R39,R40,R41,R42 " 
R43 Plotter Interface 
R44 "" 
R45 Primary Interface 
R46 " 
R47 " 
R48 " 
R49 " 
R50 " 
R51 " 
R52 " 
R53 " 
R54 " 
R55 " 
R56 " 
R57 " 
R58 
R59 
R60 
R61 
R62 
R63 
R64 
R65 
R66 Scan Controller 
R67 " 
R68 " 
R69 " 

406 

130 ohm 2 Watt carbon resistor 
3.3K 1/4 Watt carbon resistor 
3.3K 1/4 Watt carbon resistor 
220K 1/4 Watt carbon resistor 
lOOK 1/4 Watt carbon resistor 
68 ohm 1/4 Watt 1% resistor 
100 ohm 1/4 Watt 1% resistor 
1K 1/4 Watt 1% resistor 
lOOK 1/4 Watt carbon resistor 
2K 10-turn Pot 
20K 10-turn Pot 
1M 1/4 Watt 1% resistor 
5.1K 1/4 Watt 1% resistor 
3.3K 1/4 Watt carbon resistor 
10K 1/4 Watt carbon resistor 
1K 1/4 Watt carbon resistor 
5.1K 1/4 Watt 1% resistor 
1M 1/4 Watt 1% resistor 
150K 1/4 Watt carbon resistor 
1M 1/4 Watt 1% resistor 
1M 1/4 Watt 1% resistor 
15K 1/4 Watt carbon resistor 
3.3K 1/4 Watt carbon resistor 
33K 1/4 Watt carbon resistor 

" " 
10K 1/4 watt carbon resistor 
150K " 
33K " 
" " 
lOOK " 
2K " 
1M 1/4 watt 1% resistor 
2K 1/4 watt carbon resistor 
1M 1/4 watt 1% resistor 
3.3K 1/4 watt carbon resistor 
" " 

1M 1/4 watt 1% resistor 
20K 10-Turn Potentiometer 
1M 1/4 watt 1% resistor 
68 ohm 1/4 watt 1% resistor 
220K 1/4 watt carbon resistor 
1K 1/4 watt 1% resistor 
lOOK 1/4 watt 1% resistor 
20K 10-Turn Potentiometer 
1K 1/4 watt 1% resistor 

" " 
100 ohm 1/4 watt carbon resistor 

II " 
2.2K 1/4 watt carbon resistor 
33K 1/4 watt carbon resistor 



R70 
R71-94 
R9S 
R96 
R97 
R98 
R99 
R100 
R101 
R102 
R103 
R104 
R10S 
R106 
R107 
R108 
R109 
R110 
R111 
R112 
R113 
R114 
Rl1S 
R116 
Zl 
Z2 
Z3 
Z4 
Z5 
Z6 
Z7 
Z8 
Z9 
Z10 
Zl1 
Z12 
Z13 
Z14 

" 
Octal Display 
Electrometer 

" 
" 
" 
" 
" 
" 
" 
" 

Exciter Controller 
" " 
" " 

Electrometer A/D 
" " 
" " 
" " 
" " 

Exciter Controller 
Primary Interface 

" 
" 
" 
" 
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2.2K 1/4 watt carbon resistor 
2.2K 1/4 watt carbon resistor 
3332K 1/4 watt 1% resistor 
3.32M II II 

1M 1/4 watt 1% resistor 
lOOK" " 
10K" " 
3.32K" " 
1K " " 
33.2K II " 

3.3K 1/4 watt carbon resistor 
" " 
" " 

20K 10-Turn Potentiometer 
" " 
" " 

1K 1/4 watt 1% resistor 
1M" " 
1.40K " 
5K 1/4 watt 
470 ohm 1/4 

" 
carbon resistor 
watt 1% resistor 

620 ohm" " 
100 K 
10K 

11 .. 

.. II 

+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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