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A computer program has been written to control. the Echelle
spectrograph cross-disperser tilt and Echelle grating tilt (and,
at some future date, focus), and the top box comparison mirror,
comparison lamps, filter wheel and Hartmann mask wheel. The
Turbo Pascal program is run in the Z80 'Blue-Box' computer that
has been used for some time with the MMT spectrograph and the
SCCS program. The new program, therefore, is called ECCS, or
Echelle Computer Control System.

The user can utilize any or all of the ECCS functions locally at
the telescope (possibly controlling the Echelle with the program
and the top box with the existing paddle), or, via the microwave
link, he/she can use the program to remotely observe from
downtown.

The program is a simple, command-driven structure, with status
information available on request. It was deliberately kept
simple because we were not too sure of our microwave link
capabilities. Now that everything is working well, the program
may become fancier in future incarnations. As always,
suggestions for additions or improvements are welcome.




ECHELLE CONTROL COMPUTER SYSTEM ( ECCS )
OPERATING PROCEDURE

Version 1.3 18 June 1986

INTRODUCTION.

The Echelle control program allows operation of the Echelle
spectrograph and selected top box functions from a %80 'Blue-Box'
system, which can be controlled either locally or remotely from
the Downtown Observing Room.

The Echelle spectrograph functions which are controlled are
Echelle grating tilt and cross-disperser tilt. Provision is made
in the program to also control focus when the required hardware
is installed in the spectrograph.

Top box functions which are controlled are the comparison mirror,
comparison lamps, filter wheel and Hartmann mask wheel.

Note that all of the functions are independent, so for local
observing the program could be used to control just the Echelle
grating and cross-disperser, while the observer's paddle is used
to control the top box.

STARTUP.

The ECCS program is contained on an 8-inch floppy disk, which
also has a CP/M operating system. Put this disk in drive A of
the 'Blue-box', and boot from it.

At the A> prompt, type
ECCS
to start the program.

The program will load, and will then ask you to identify which
cross-disperser you are using. Respond by typing 1 for the red
cross-disperser, or 2 for the blue. This information is used by
the program to calculate cross-disperser tilt for a required
wavelength. If you change the cross-disperser after loading the
program, you can change the information stored in the computer by
typing

RED or
BLUE

as appropriate.



The program will now display its own prompt, as

=>

to indicate that it is ready for you to type a command.

COMMANDS .

Commands can be entered either in upper-case or lower-case,
terminated by a carriage return. The command must be entered
exactly as specified in this procedure - they may not be
abbreviated. If a command is mis~-typed, or otherwise incorrect,
a message

ERROR - Unrecognized Command!
will be displayed and no action will be taken.

In some instances a parameter must be typed after the command (on
the same line, separated from the command by one or more spaces).
If a required parameter is missing, you will get a message

ERROR - Expected Parameter is Missing!

and the command will be ignored. Some parameters have specific
allowed ranges. If an attempt is made to input a parameter
outside this range (or some non-numeric character), a message

ERROR - Illegal Parameter!

will be displayed, and as usual, no action will be taken. There
are other error messages pertaining to specific commands, and
they will be described together with their respective commands.

ECHELLE COMMANDS.

The Echelle functions of grating tilt, cross—-disperser tilt and
(soon) focus are driven by linear actuators called MotorMikes.
These MotorMikes can be activated by computer command or from a
local control box, which also contains a digital readout of motor
position in tenths of a micron.

At the moment, the computer does not read the position
information from the control box, but keeps track internally of
where the motors have been commanded to go. As the computer has
no way of knowing if you have moved a motor using the control
box, this will cause the computer to lose track of where the
motor is. FOR OBVIOUS REASONS, YOU SHOULD AVOID MOVING THE
MOTORS MANUALLY WITH THE CONTROL BOX.

If a motor is moved manually, the computer can be resynchronized
by typing



SET N

where N is the number of the motor (0 - 2). Motor 0 is focus
(not yet implemented), motor 1 is the cross-disperser and motor 2
is the Echelle grating. The computer will display (in microns)
where it thinks the motor is, and then will ask you to enter a
new value. You can now enter the value that is displayed on the
control box. (If you are observing remotely, the telescope
operator will have to read this number to you.)

As an alternative to the SET N command, you may type

SETF (for Focus), or
SETX (for X-disperser), or
SETE (for Echelle grating).

The control box is not infallible, however. If it should lose
power, the displays will come up garbage. The computer still
knows where the motors are, and typing

ZERO

will send all the motors to their zero positions. When they are
all done moving, the operator can set the control box displays to
zero by pushing the RESET buttons on the MotorMike control box.

If the computer loses power, the program will have to be re-
booted. For this reason, every time a motor is moved, its
current position is written to a file on the diskette. When the
program is initialized again, the values are read back in.

If you are moving a motor under computer control and realize that
you have made a mistake, the motor can be stopped by hitting the
ESC key. The program knows how far the motor has travelled, so
subsequent commands will take off from this point.

The motor commands are as follows:
ECHELLE NNN

This command will set the tilt of the Echelle grating and the
cross-disperser to correspond to wavelength NNN angstroms. NNN
can be entered either as an integer or real value, i.e.

ECHELLE 5180
ECHELLE 5180.05

are both valid. The program will display the values of
MotorMikes for grating and cross-disperser (in microns) and the
order.

Limits are built into the program for acceptable wavelength
parameters. These are 4500 to 8000 angstroms for the red cross-
disperser, and 3500 to 5500 for the Dblue. If you enter a
wavelength outside these ranges, you will get a message
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ERROR - Wavelength outside Red range, oOr
ERROR - Wavelength outside Blue range.

As always with 'ERROR' messages, no actions will be taken. To
change the computer information about which cross disperser is
installed, type

RED or
BLUE

as appropriate to select the red or blue cross disperser.

NOTE. The ECHELLE command moves TWO MOTORS. Therefore, if you
need to abort it, you must press ESC at least TWICE. (Any
additional ESC's will be ignored.)

STEPn VAL

This command will move motor number 'n' by 'VAL' microns. VAL
must be integer, but can be positive or negative. A missing
parameter is an error. The values of 'n' are 0 (focus), 1
(cross-disperser) or 2 (Echelle grating). Thus, to step the
grating by 10 microns, the command would be

STEP2 10

Alternately, the commands

STEPF VAL - to move Focus, or
STEPX VAL - to move X-disperser, or
STEPE VAL - to move Echelle grating, can be used.

As it is expected that this command will be used primarily to jog
the grating tilts a little, a maximum value of 1000 microns is
imposed on VAL. Attempting to step more than 1000 will result in
the message

ERROR - max STEP is 1000 microns.

UPDATE

After using the ECHELLE NNNN command to set the Echelle grating
and the cross-disperser for wavelength NNNN angstroms, you may
well have to jog the Echelle or (more often) the cross-disperser
with the STEP command to center the spectrum and to align the
spectrum onto the reticon. At this point, if you wish, you may
use the UPDATE command to recalculate the parameters used in the

wavelength-to-position equations for the gratings. Then the
wavelength that you originally specified will relate to the
present positions of the gratings. This should result in

improved accuracy for subsequent wavelength settings with the
ECHELLE command.



If you issue the UPDATE command when an ECHELLE command has not
been issued since the program was booted or since a RED or BLUE
command was used, you will get a message

ERROR - ECHELLE command must be issued first!
and no action will be taken.

When a command RED or BLUE is entered, the parameters will revert
to their default values. Thus, if you are using (say) the red
grating and you want for some reason to get back to the original
values, type RED. Note that this will reset the parameters but
will not change the grating settings. Subsequent ECHELLE or STEP
commands would be used to do this.

SETWAVE NNNN

As with the above UPDATE command, this command will adjust the
coefficients in the wavelength to grating tilt equations, but by
a different method. If you have obtained a spectrum which you
can recognize and for which you can determine the central
wavelength, then the SETWAVE NNNN command, where NNNN is the
central wavelength, will adjust the coefficients so that the
present tilts will correspond to the specified wavelength. Now,
subsequent ECHELLE commands should correctly center the spectrum.

Unlike the UPDATE command, this command does not insist that it
be preceded by an ECHELLE command. The specified wavelength NNNN
is expected to be in the allowable ranges for the appropriate
cross-disperser - if it is not an error message will occur.

MOVEn VAL

This command is NOT expected to be used during normal observing,
and is included for diagnostic work. It will move the specified
motor 'n' to an absolute position 'VAL' microns. No limits are
imposed, so it is possible to drive a motor into its stop using
this command. Thus, CAUTION is required.

As for the STEP command, alternate forms MOVEF, MOVEX and MOVEE
are provided.

FUDGE N

The MotorMikes have an annoying trait of backing up a little when
abruptly stopped. The control box displays reflect this backing
motion correctly, but as the computer cannot read these displays,
the program thinks that the motor travelled to (and stayed at)
the commanded position. To overcome this problem, we have built
in a 'fudge-factor' of extra steps to counteract the backup. The
default value is 4, and this seems to work well. However, if in
practice, the motor seems to be consistently travelling a little
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more or less than commanded, the fudge factor can be changed with
this command. The value of N is limited to 0 to 7.

WHERE

This is a status command which will display the current positions
of all three MotorMikes, in microns.

MIKELIST

This is an information command which will display the motor
numbers and the names of the associated functions, as follows.

Motor 2 = ECHELLE GRATING
Motor 1 =VCROSS DISPERSER
Motor 0 = FOCUS (FOCUS control is not yet available.)

TOP BOX COMMANDS.

COMPARISON LAMPS.

The comparison lamps can be turned on or off individually or in
previously-enabled groups, using the following commands. In any
of the lamp commands requiring a parameter N, N can be either a
number (0 -~ 7) or a mnemonic referring to a particular lamp. The
allowed values are:

0 or HE refer to HE-AR
1 or FE refer to FE-NE
2 or NE refer to NE

3 or TH refer to TH-AR
4 or HG refer to HG-CD
5 or DIM refer to Dim

6 or BRI refer to Bright
7 or ETA refer to Etalon

ENABLE [N]

(The use of [] in this document indicates that the parameter is
optional - you do not type them as part of the command.)

If a parameter is specified, then that lamp is added to the

existing list of enabled lamps. The enabled lamps will be turned
on by a subsequent ON or C command (see below).

If no parameter is specified, a list of enabled lamps is
displayed on the terminal, for example

Lamps 1 2 5 are ENABLED




DISABLE [N]

If a parameter is specified, then that lamp is removed from the
list of enabled lamps. If no parameter is specified, then ALL of
the lamps are disabled. Note that disabling a lamp does not turn
it off if it happens to be on at the time - only an OFF command
will do that.

ON [N]

If a parameter is specified, then that lamp is turned on. Note
that this does not change the state of any other lamps, so the
commanded lamp will be added to any other lamps already on.

If no parameter is specified, then all ENABLED lamps are turned
on. Thus, you can preset a batch of lamps and turn them all on
with one command. Note that this form of the command turns on
only the enabled lamps. Thus, if some other lamp happened to be
on, this command will turn it off and the other (enabled) lamps
OnQ

If no lamps are enabled you will receive a message

CAUTION -~ no lamps are enabled.

and any lamps that were on before will be turned off.

OFF [N]

If a parameter is specified, then that lamp is turned off,
without affecting any other lamps that may be on.

If no parameter is specified, then ALL lamps are turned off.

LAMP?

This is a status command, which will display a message showing
the lamp numbers for any lamps which are currently on.

LAMPLIST

This is an information command, which will display a list of lamp
numbers and the corresponding lamp names, similar to the list
given at the beginning of this section.

COMPARISON MIRROR.

IN

This command moves the comparison mirror in.



ouT

This command moves the comparison mirror out.

Cc

This command sets up for a comparison exposure, by putting the
comparison mirror in, then turning on the ENABLED lamps. Thus
you should prepare by enabling the required lamps with the ENABLE
command (above) before using the C command.

If no lamps are enabled you will receive a message
CAUTION - no lamps are enabled.

This is a CAUTION, not an ERROR, and the command will have put
the comparison mirror in (although no lamps will be turned on).

S
This command performs the top box functions associated with

stopping a comparison exposure. It turns off all comparison
lamps, and removes the comparison mirror.

MIR?

This is a status command which will produce a message stating if
the mirror is in or out.

HARTMANN MASK WHEEL.

HART N

This command will move the Hartman mask wheel to the position
specified by the parameter N. Omitting N is an error.

N can be an integer (0 - 7) or a mnemonic, as follows
0 or DARK selects Dark
1 or LHART selects Left Hart
2 or RHART selects Right Hart
3 or OHEX selects Open Hex
4 or LHEX selects Left Hart Hex
5 or RHEX selects Right Hart Hex
6 or NDHEX selects ND 2.0 + Open Hex
7 or CLEAR selects Clear
HART?

This is a status command which will display the number of the
currently selected Hartman mask.



HARTLIST

This is an information command which will display a list of mask

numbers and the corresponding mask names, similar to the list
above.

FILTER WHEEL.

FILT N

This command will move the filter wheel to the position specified
by the parameter N. Omitting N is an error.

N can be an integer (0 - 7) or a mnemonic (NOTE there is no space
in the mnemonics), as follows

0 or ND2.3 selects ND 2.3
1 or ND2.0 selects ND 2.0
2 or ND1.6 selects ND 1.6
3 or ND1.3 selects ND 1.3
4 or ND1.0O selects ND 1.0
5 or NDO.6 selects ND 0.6
6 or NDO. 3 selects ND 0.3
7 or CLEAR selects Clear

FILT?

This is a status command which will display the number of the
currently selected filter position.

FILTLIST

This is an information command which will display a list of
filter numbers and the corresponding filter names, similar to the
list above.

GENERAL STATUS COMMAND.

?

This command will give status information for all functions. A
sample output might be:

All lamps are OFF

Lamps 1 3 5 are ENABLED
Hartmann Mask #1

Filter Position #0
Mirror is OUT

Motor O = O
Motor 1 = 155
Motor 3 = 2765



COMPLETION OF OBSERVING RUN

At the end of your observing session, it is recommended that the
Echelle spectrograph MotorMikes be returned to their zero
position. From here, when they are powered up again, the control
box displays can be RESET to zero, and thus will be correct. To
do this, type

ZERO

and the motors will be set back to their =zero position in
sequence.

To get out of the program gracefully, type
QUIT

and you will return to the CP/M operating system. The computer
may now be turned off (after removing the program diskette).

If all the motors are not at the zero position when you issue a

QUIT command, a message will warn you of this and will ask you if
you want to zero them.
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ECHELLE SPECTROGRAPH COMMAND SUMMARY

Comparison Lamps

ENABLE [N] Enable lamp #N, together with any other lamps
previously enabled. If 'N' is omitted, a list
of enabled lamps if displayed. Enabled lamps
are subsequently turned on with an 'ON' or 'C'
command.

DISABLE [N] Disable lamp #N, leaving all others alone. If
'N' is omitted, disables ALL lamps.

ON [N] Turn on lamp #N, together with any lamps
already ON. If 'N' is omitted, turns on all
ENABLED lamps.

OFF [N] Turn off lamp #N, leaving alone any other
lamps already on. If 'N' is omitted, turns
ALL lamps off.

Alternate N The lamp commands above can all use shortened
lamp names instead of lamp numbers. The names
can be entered in upper or lower case letters
and are as follows:

HE Selects HE-AR
FE Selects FE-NE
NE Selects NE

TH Selects TH-AR
HG Selects HG-CD
DIM Selects Dim
BRI Selects Bright
ETA Selects Etalon

Comparison Mirror

IN Puts the comparison mirror in.
ouT Takes out the comparison mirror.
Hartmann Mask Wheel

HART N Selects Hartmann mask #N, where N is integer
0 to 7. Omitting 'N' is an error.

Alternate N The above command can use mnemonics for the
mask, instead of numeric N, as follows:

HART DARK Selects DARK.

HART LHART Selects LEFT HART

HART RHART Selects RIGHT HART

HART OHEX Selects OPEN HEX

HART LHEX Selects LEFT HART HEX

HART RHEX Selects RIGHT HART HEX

HART NDHEX Selects ND 2.0 + OPEN HEX

HART CLEAR Selects CLEAR
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