g' Moonglow Technologies

Eclipse Orchestrator v3.7 User Manual

Thank you for purchasing Eclipse Orchestrator, a product of Moonglow
Technologies (a subsidiary of DayStar Instruments LLC).

For customer support, please email sales@moonglowtech.com or call
+1 (660) 747-7782 during 9AM-5PM Central Time, Monday thru Friday.

e Watch the eclipse, not your camera! This software controls
cameras during a solar eclipse so that you can be free to
concentrate on observing the event visually. Preprogram all
exposures using our handy script wizard customized for your
exact coordinates and camera. Enter your latitude/longitude
coordinates and the software will automatically calculate local
circumstances for you. Then, all camera actions can be timed in
reference to these specific eclipse events. All features are
optional, so the program can be used for as little or as much as
desired.

« Available in two versions, Free and Pro ($109).

e First developed for the 2002 total solar eclipse, it has since been
used around the world by hundreds of users.

e Because digital cameras are still in their infancy, extensive
rehearsal and testing is recommended to ensure success.

e This is Windows software, for XP, Vista, 7, 8, and 10 operating
systems.
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Supported Cameras for exposure control

Please note that we only test the software with a handful of camera
models, as we cannot keep up with the pace of releases. If you
encounter a compatibility issue with a camera, please let us know and
we will see if it can be fixed.

Canon:

« 1D, 1D Mark II*, 1D Mark Il N, 1D Mark I1l, 1D Mark IV, 1D X,
1D X Mark I, 1D C

« 1Ds"? 1Ds Mark II*, 1Ds Mark 1l

« 5D, 5D Mark Il, 5D Mark Ill, 5D Mark IV, 5DS, 5DS R, 6D, 7D, 7D

Mark 11

- D30%, D60 10D*?, 20D", 20Da*, 30D, 40D, 50D, 60D, 60Da,
70D, 80D

. Digital Rebel™?, XT, XTi, XSi, XS, T1i, T2i, T3, T3i, T4i, T5, T5i, T6,
T6i, T6s, SL1

« 100D, 300D"?, 350D, 400D, 450D, 500D, 550D, 600D, 650D,
700D, 760D, 1000D, 1100D, 1200D, 1300D, 8000D

« Kiss Digital"? F, N, X, X2, X3, X4, X6i, X7, X7i, X8i, X50, X70, X80,
Hi

e Cameras not on this list are NOT supported.

e Not supported: M, M2, M3, M10

! Note: Not compatible with Vista/onwards, due to instability or
lack of Canon driver.

2 Note: Menu option "Setup | Support Old Canons" must be
checked to use one of these cameras on XP.



Nikon:
Camera must be set for PTP or MTP, not Mass Storage.

« D3, D3X, D3S, D4, D4S, D5

« D40, D40X, D60, D80, D90

« D200, D300, D300s, D500, D600, D610, D700, D750, D8OO,
D800E, D810, D810A

« D7000, D7100, D7200, D7500

¢ Newer cameras in the same series of a supported camera are
usually supported.

* Not supported: D1, D1H, D1X, D100, D2H, D2Hs, D2X, D2Xs,
D50, D70, D70s, D3000, D3100, D3200, D3300, D3400, D5000,
D5100, D5200, D5300, D5500, D5600

Shutter cable sources and instructions

Serial port shutter cables significantly enhance the shooting speed and
reliability of Eclipse Orchestrator, and are strongly recommended. If
you do not have an RS232 serial port on your computer, a USB to serial
converter works very well.

Note that Parallel cables are not supported by Eclipse Orchestrator.

http://www.store.shoestringastronomy.com/products_ds.htm
http://imaginginfinity.com/astrocables.htm

http://www.beskeen.com/projects/dsir_serial/dslr_serial.shtml



Getting Started Guide

Install
Insert the provided disc or USB memory stick, or download the software

from our website, and install it on your Windows XP, Vista, 7, 8 or 10
computer. We do not recommend using virtual machines or emulators.

Connect Camera
Set your camera to 'M' mode, lens to manual focus, and turn off your
camera's "Auto Power Off" feature via the camera menus. Then connect

your camera with a USB (or Firewire) cable to your computer and wait
for the computer recognize it.

Start Eclipse Orchestrator

Double click the Eclipse Orchestrator icon on your desktop or in your
Start menu.

Old Canon User?

A dialog will pop up. Click 'No' unless you will be using one of the listed
cameras, introduced in 2000 thru 2003.

Configuration (B

I v N Will you be using an old Canon DSLRT
" (CanonEOS1D, 1Ds, 100, D30, D60, 300D / original Digital Rebel]




Enter Your Viewing Site

Enter the latitude and longitude of
where you will view the eclipse, ideally
to an accuracy of 100 meters. Once at
your viewing site on eclipse day, you
should use a GPS and get the exact

latitude and longitude of your location.

Name Your Camera

Set Lattude / Longitude £ Afitude
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Make sure your camera is selected in the pulldown 'Type/Model/Serial
#' box, and then since the full name is so cumbersome, give it a short

nickname in the 'Description’ box.

If you have a Garmin GPS connected via USB, select ‘USB’ from the GPS
port pulldown. If you have a hand wired GPS 18(x) LVC or other NMEA
compatible serial cabled GPS, select the COM port and later choose the
bit where the PPS signal is soldered after you register the software.

I Shister Cable F}) |
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Hardware Configuration |




Register The Software

Go to the Help | Enter Serial Number... menu option. If you purchased a
boxed physical copy of EOQ, leave the Name field blank and enter the
serial number included on the CD sleeve, otherwise you need to enter
the name associated with the registration. Click Register.

Restart The Software

You will be prompted to close and restart the software. Please do so
now, or else your changes won't take effect.

Generate a Script

The easiest way to get going is to use the Script Wizard to generate a
basic script for you. A script is a list of times at which to perform listed
actions or exposures. Select 'File | Script Wizard...' from the menu bar.
On the first screen, select which eclipse you're generating a script for.

Serapt Wizard - Bascs ity

Thes Wizzed wil connte 2 eclipse sonpt for 8 connected camen

Chcoss carnera: |5D_2._ = = ﬂ

Foturals Enawiedos of your eopected poaion, 1o within sevenl
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On the second screen, adjust the settings to your liking or just click Next

to use the defaults.

Seript Wizard - Preferance:

“You may modéy the folowing preferences o sl yourneeds

Prefened Aperture F/5) IBD 'E ¥ Aow deastions

W ‘Vioice prompts (B0 seconds. fiters of|, eto)

Predured 150 [z=e =] . Mow devstionn

Filee Type: Raw = RAWMEF meommandsd
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Ebwaen EDaBAET 408 ol using shufier cable:
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On the third screen, enable or disable the phenomena you wish to
photograph. The '# Sets' numbers indicate how many sets of exposures

will be taken of each

Soript Wizard - Phencamena

[

Select phanomens 1o phologmeh 'm_*“[ H Selz
¥ Unedipsed 5un {P) B

¥ Frst o fousth contact ) B
ﬂwmmﬁ-ﬁ_hmu - [P1|1_
¥ Diamond Firg B
¥ Bady's Beads (7) B
I™ Fimsh Seecirum ecuies grating oves leng] (P |'1_
¥ Ovomosphers ) E
¥ Prosrences [F) E’_

phenomenon. You'll
probably be coming
back here to tweak
the numbers based
on how long totality
lasts. Unless you've
registered Eclipse
Orchestrator Pro, you

won't have all these
Cancel

options available.



Customize Your Script

Now you have a basic

Edit eript
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script that needs
tweaking to your
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preferences. Open the
Script Editor by
selecting 'File | Edit...'
from the main menu
bar. In the example
below we are changing
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the shutter speed.

Iltems in the script need not be in order - the program will sort out the

sequencing order later. That way you can group things in a more logical

order. For rearranging or copying several exposures, it's probably
quicker to use Notepad (menu item 'File | Edit in Notepad...").

Even though scripts are in the .csv file format, do not open them with
Microsoft Excel as it will confuse the shutter speeds and time offsets

and wreck the file.

To access advanced features, click
on one of the small buttons at the
left of the editor, and then click
'Options..." on the popup menu.
This will give you the ability to do
bursts of exposures with the
Intervalometer, or to trigger the
exposure off other events.

Advanced Timing Options
Choos one aption:
T Normad, ore, tmed relstive 1o 3 specific event refirence.
T dstefmei once ot | S0~ o sk
™ Time Rate: once at T percent of the way in e Fom
fer =] o fr==]
" Magrituder once ot ecicse magreside[0.0 %, [before v

LT e

A oseres |before v mmn.m.wr.-vl“..é i
ﬁanlla ﬁmlﬁrﬂ.

percent magretude,

% intervalometer: {1 Brmes, one every | 3.0

seconds. [enden

I

*| ot the referanced tme.




Visualize Results

New in Version 3.2 is
the Script Visualizer, a
photo by photo list of
exposures. By dragging
a scroll bar or clicking
Next/Prev Photo, you
can step through your
script, see an exposure in relation to other exposures, and a crude
preview of what it will look like. The graph at the upper right plots
exposures over time, with vertical axis height plotting each exposures'
"Q", or absolute exposure setting (factoring in shutter speed, aperture,
and 1SO). Black boxes show when the shutter is actually open, with red
tails representing the 'Recycle Time', which is how long before the
camera is ready to take another exposure.

The vertical blue line overlays the selected exposure. Down below, the
first and third exposure lines don't do anything other than provide
reference. As you can see, only a subset of parameters can be modified
here. You'll have to go back to the Script Editor to make more
substantial changes.

The colored boxes in the graph represent suggested exposure times and
settings for various phenomena. A good script will bracket in such a way
as to fill out the boxes, to cover differences in camera sensitivity,
atmospheric transparency, etc. The color code is:

Orange = Partial phases Red = Prominences
Green = Diamond Ring Gray = Corona
Yellow = Baily's Beads Pink = Chromosphere

Violet = Earthshine (the face of the Moon)

10



Test Your Script

Key to success
To do this, select 'Location/Time... |

Simulated Second Contact' from the iS teSting your
main menu bar. The time will jump script over and
»

ahead to 45 seconds before second
contact. Listen to the camera and over. And over.
watch the exposure list on the main
window as time progresses. If the
camera misses an exposure or locks up, you've probably progammed
too short of a time between exposures, and will need to delete an
exposure or space them out more. With just a USB cable connected, 2-3
seconds between exposures is generally necessary.

(@) Echpe Orchestontar Fro ~ihUCATED TIMES
File |l.w.lﬁn|1|"l'|mt |_l|:_lr!-|=_ra_ \lnhv ‘éﬂup _'!Mrrdm Help

L Set Location.., moE =51
== | I
Sat Updste Locaton From G5 e Lizg* 27
GFS Follow GRS position
Tvpe h SZm 1
Cart Real Time ying, 35F
! Simulated Time.. ;
5““; » ' Simulated Second Contact ':E,r B P
124 20.1 1
Fnd Event Trmes._ FT 355 i
Hax - 35 9 ]
Loc#l Circurstances Table... ’
Ird s 3.3
4th Contact T- 0d 1h 3dm Zb 3= 8.0 H
Sunzet T= 0d 8k 9= 13.7= =08 2

Once you determine the minimum amount of time between exposures
that works reliably, visit the 'Setup | Hardware Configuration' dialog and
update the 'Recycle Time' to that minimum time spacing, so that the
Script Visualizer's red tails are the proper length.
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Improving Performance

As you've probably found, the camera can be rather sluggish over USB.
To improve performance, we recommend adding a serial shutter cable.
A serial shutter cable acts as an electronic cable release, allowing much
less time between exposures. The USB cable connection is still required
to send shutter speed, aperture, and ISO changes, but the time
consuming task of triggering an exposure can be offloaded to the serial
shutter cable. In this way, up to about 2 to 3 exposures can be made
each second, depending on the speed of your camera.

The biggest advantage to EO Pro is the support for using serial port
shutter cables. These special cables (ordered from a third party or built
yourself) use a signal from your computer's RS232 serial port to release
the shutter on your camera, while the exposure commands still travel
over the USB cable. This way, your camera's internal buffer can be used
to allow more rapid sequences of photos. Don't have an RS232 serial
port on your computer? USB to serial converters work just fine, or the
Shoestring Astronomy DSUSB adapter works great too.

To get started, connect the cable to your computer, then enable
'Shutter Cable' in the 'Settings | Hardware Configuration' menu. Then
go to the Shutter Cable Configuration screen and adjust the settings to
match the type of cable you are using.

A Shutter Cable Configuration &J
Rekl;r;ember tha'ijyou Stll|-|TEEd the USB cxse e a1
cable connected. You will have two vt [N St [

cables running from your laptop to the

Cabletipe ore7 Baud |00
(¢ bit)
camera; the USB cable does the changes =

[~ Powered Cable [ Enable IR control {for Nikon)

in exposure/aperture/ISO, while the [ rvecbidae
shutter cable triggers the exposure to ok Cance
begin.
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Top Ten Causes of Non-Success

1) Taking too many photos too fast. Better to settle for one photo
every three seconds than trying for five per second and getting zero.
See #5.

2) Insufficient rehearsal.

3) Changes between testing and eclipse day. No new hardware, no
firmware updates, no last minute untested script changes, no Windows
Updates allowed.

4) Waiting until the last week. | am always amazed when people
expect me to be sitting at my desk by the phone on eclipse day. | am an
eclipse chaser too!

5) Not using a serial port shutter cable. This cable is your turbo button.
Use it.

6) Testing with the lens cap on — point it at a light bulb so test files
aren’t zero bytes. Real image files will buffer slower than test ones.

7) Forgetting to remove the solar filter. I'll remind you if you include
my voice prompts in your script.

8) Bumping focus when removing the solar filter. Duct tape is your
friend.

9) Failure to refocus after the temperature drops. Use live view!

10) Bad time or position on the PC. Use a GPS for cryin’ out loud.

13



Advanced Topics

Multiple Cameras

The second big advantage to Eclipse Orchestrator is the ability to
connect and control multiple cameras. This is a new feature, still in the
experimental stage. Not all combinations of cameras will be successful,
and this adds a lot of complexity and points for failure, so only use
multiple cameras if you are convinced you need it. All supported Nikons
seem to play together OK. As of 2009 only Canon models Canon 1D
Mark 1lI, 1Ds Mark Ill, 5D Mark II, 7D, 40D, 50D, 450D/Rebel XSi,
500D/Rebel T1i, 550D/Rebel T2i, and 1000D/Rebel XS can be used in
combination with each other.

Each camera has completely independent shutter speed, aperture, ISO,
and file type control. Exposures can be synchronized among cameras to
an accuracy of typically 0.5 seconds or better, or each camera can "do
its own thing".

Comery g ey

Live View e 3900

The Live View

window with its l "
o | )

indicator is a
fantastic tool to achieve pinpoint focus on Eclipse day. Select 'Window |
Live View' from the main menu bar, then pick your camera from the
'Camera' menu in the Live View window. You can optionally turn on the
Sharpness metric and grid lines. The higher the number, the sharper the
image. For best accuracy, we recommend selecting 'Settings | Zoom In'

14



once or twice. Try not to let the Sun move out of the field of view while
focusing, as this will skew the results.

Bulb Mode

New in version 3.2 is full support for Bulb mode, allowing arbitrary
exposure lengths. To create a bulb exposure, simply type the letter 'B'
followed by the duration in seconds into the Script Editor. Bulb mode
has a precision

of about 0.01 [ Edit Script
seconds, so onl

’ y 0K | Cancel I Items need not appear jo chronological order, Ite
exposures Opt  Action Ref Sign Time Offset Camer; Exposure Agerture IS0
longer than 1/10 Afraxerr v]ct =] -l[ozonioo.0 =[50z _klm.s ~llgh =]z =
second are Il|varert > ||c4  ~| +)|on:0z00.0 =502 ~|[Teee=<Tls0 ~||200 ~
recommended. Lfraepr <Jler =] -[Joo:00:03.0 Hfm2 ][ 1600 -]fe.0 ~][200 -

For the Canon 1D Mark Ill, 1Ds Mark Ill, 5D Mark Il, 7D, 40D, 50D,
450D/Rebel XSi, 500D/Rebel T1i, 550D/Rebel T2i, and 1000D/Rebel XS,
no serial shutter cable is required. For all other camera models, a serial
shutter cable is required to trigger bulb mode, in addition to the USB
cable connection.

A few camera models like the original Canon 5D cannot mix bulb
exposures with normal exposures. For this camera you'll have to
manually turn the mode dial to 'B' instead of 'M' on the camera.

Mirror Lock Up

If you are using a serial shutter cable, you may use Mirror Lock Up to
reduce the amount of vibration in an exposure. First, enable MLU in
your camera's Custom Functions. Then in the Hardware Configuration
menu, enable MLU. Finally, in the Script Editor, under the MLU column,

15



enter the amount of time to wait between raising the mirror and

opening the shutter. The
default is 0.35 seconds if
no value is entered.

Command Line Actions

External programs can be
invoked at scripted times,
for example to execute
special tasks or take data.
In the example shown

Serial / Command Line.., &J

7 Normal, no command

' Issue this command line (mustindude ful path: C:\...)
J C:\Program Files\Microsoft Games'\Solitaire \Solitaire. exe

{™ Issue this string on assodated serial port:

J

Use C-style escape sequences for non-text bytes: Y\f, \wFF, etc.

aK | Cancel

below we will start the Solitaire game.

Serial Port Actions

For the truly advanced
user, arbitrary strings can
be programmed to be
transmitted out a serial
port during a script. One
possible use is to repoint
a telescope, perhaps to
build up a high resolution
mosaic. The example
string shown below could

\

, Y
Serial / Command Line... lﬂ

" Mormal, no command
" Issue this command line (mustindude full path: C:\,..)

l

¥ Issue this string on associated serial port:

1 150 12:34,5%:5d 4677 89FM5F

Use C-style escape sequences for non-text bytes: \r\f, WwFF, et

OK. | Cancel I

command a Meade LX200-compatible telescope to slew to a right
ascension of 12h 34.5m and a declination of +67°89".

16



GPS Pulse Per Second

A USB connected Garmin GPS is usually accurate to better than one
second.

For deep subsecond accuracy, a more reliable timing source is needed.
EO Pro can monitor the Pulse Per Second signal from a special GPS
receiver such as a Garmin 18x-LVC, for an accuracy measured in
milliseconds. This usually involves soldering the cable together yourself
using our instructions below.

Eclipse Orchestrator Pro GPS PPS Wiring Diagram: For Garmin 18-LVC or 18x-LVC.

Power source can be:

=) &) - 9v battery with 7805 regulator
4055 Fuse - USB-A piug (pin 1= +, pin 4 = -)
Power source 1A -3 BRAND NEW ‘C’ batteries in series if warm climate

(1) Yellow: Pulse Per Second Qutput
Pin 5: Ground (2) Red: Vin
(3) Black: GND GPS
Pin 3: Data Out (4) White: TXD 1 SX LVC
Pin 2 Data In _>< (5) Black: GND (Drain Wire)
(6) Green: RCV
Pin 1: DCD !
DB-9
Senal Con nector Use Garmin SNSRCFG utility to enable PPS output and enable these sentences:

(Female P|n Contacts) GPGGA, GPRMC, GPGSV, PGRME, PGRMF, PGRMT

17



Setup and checkout (long before Eclipse Day)

18

Configure your computer to disable any sleep, hibernation
mode, or screen savers. You don't want your computer to shut
itself off during the eclipse, ruining your photos!

If you'll be connecting your Canon camera via USB or Firewire,
make sure any needed camera drivers are installed on the PC
and the camera connects OK. For Canon cameras, Install and
run Canon's EOS Capture or RemoteCapture software to verify
that the camera can be controlled remotely. If you can't control
the camera from Canon's software, there is NO WAY it's going
to work with this software. For Nikon cameras, browse the
camera via Explorer to see if images saved on the camera are
visible. For Canon cameras: If your camera has a
"Communication" menu option, make sure to select "PC
connect." or "Normal" instead of "PTP" or "Print/PTP". Consult
Canon's troubleshooting instructions if you run into issues. Once
you've got it working, close Canon's software (EOS Capture or
whatever), but leave the camera connected and powered on.
For Nikon cameras, select PTP or MTP mode, not Mass Storage.
Set up your camera(s). For USB/Firewire control, set the camera
to manual exposure ("M" mode) and manual focus. Set the
"Auto Power Off" mode OFF or disabled. Turn off Auto Exposure
Bracketing mode. Turning off "Review" mode or reducing the
review time can speed up things.

Start the software (double click the 'Eclipse Orchestrator’
application). If this is your first time running it, it will ask
whether you will be using old Canon cameras. Answer yes or no.
Next, please enter the expected latitude, longitude, and
altitude at your observing site. You'll need to come back and
update the lat/lon/alt using your GPS on eclipse day when you
select your actual observing site, since even small differences
can shift the eclipse time significantly. Click the OK button when



you're done. This will update the displays to reflect your
location. Finally, the Hardware Configuration dialog will pop up.
For your first camera, enter a short descriptive name (like 5D2
instead of Canon EQOS 5D Mark II), and select the camera from
the dropdown list. If using a fixed or manual aperture lens,
enter the aperture of the lens so that the Q and EV calculations
will be correct. Enter the focal length of the lens (the focal
length may be used in future versions of the software). If using a
shutter cable, select the box and click the "Shutter Settings"
button and enter the required information. If using a Shoestring
DSUSB/DSUSB2, drop down the 'Cable Type' box and select the
appropriate item. Most serial cables are 'RTS' (DB9 connector
pin 7) type. Finally, click OK to the Hardware Configuration and
restart the software.

If you purchased the Pro version, now go to the Help | Enter
Serial Number menu and enter your information and restart.
Then you may configure additional cameras through the
Hardware Configuration dialog in a similar manner as the first.
Check that the calculated event times are reasonable. Select
'Location/Time' and then the 'Local Circumstances Table...'
menu option. Check the values shown against another source,
like your tour operator's predictions or the NASA bulletin. The
times should be close to what other people are using. Don't fret
if they aren't an exact match because this program calculates
circumstances much more accurately than most other people,
but if they are way out then check your coordinates. Note that
all times in Eclipse Orchestrator are in UTC (aka GMT or Zulu
time), to avoid confusion over local time zones versus the
laptop's time zone.

At this point you may want to browse around the various menus
to customize the settings of the more advanced options, see
elsewhere in this help file for a description of each menu item.

19



20

Now you should test the cameras. Click the 'Camera' menu,
select the 'Push Shutter' option, and then pick one of the
cameras that are listed. Hopefully you will hear the camera take
a picture, and the camera's memory card light should illuminate
to indicate that it's saving a photo to the card. If the camera
doesn't work, recheck the connections, play around with the
hardware configuration, etc.

Now you need to start developing a camera script. The script is
a text file that tells the software when to take photos with what
settings. Click 'File | Script Wizard'. And modify the information
as you feel fit. When completed, you will have a basic script
which can be used as a starting point. Now go to the 'File | Edit
Script' menu option and a large dialog will launch. You can scroll
through all of the scheduled exposures, modify settings, change
comments, etc. If you wish to adjust shutter speed, aperture, or
ISO while holding the Q/EV (effective exposure) constant, you
will need to adjust another of shutter speed, aperture, or ISO to
compensate. You can click the 'Opt' button at left, (typically
showing ... or a letter) to access choices such as duplicate,
delete, or advanced timing options.

Alternatively, you can use one of the included scripts as a
starting point. basic.csv is a very simple script to get you started.
deluxe.csv shows most of the possible features of the scripting
language. Your script will probably end up somewhere in
between. The "Notepad" editor should be launched with the file
you selected. Browse through the file. If a script line starts with
the character '#' that line is a comment that is ignored by the
software. Otherwise each line has comma delimited fields
specifying information. The first task you need to do is update
the camera names, since odds are that you aren't using the
same camera as these stock scripts. Do a find and replace or a
manual change of the camera name from 'EOS 5D' to your
camera's name. This name must EXACTLY match the



10.

nickname/description given in the hardware configuration
dialog. Another thing that must match EXACTLY is the file
type/quality setting, so be sure to check the Edit Script dialog to
see what you can pick from. Go ahead and start modifying the
script to whatever you desire. Keep in mind that the eclipse
predictions could be in error up to 1-2 seconds, so allow for
some leeway around contact times (or just take a bazillion
photos to cover all possibilities). When you're done, be sure to
save it.

To test the script out, select 'Time' and then 'Simulated Time..."
or 'Simulated Second Contact'. The software time will jump
ahead while leaving the PC clock alone. You should hear your
camera clicking away taking photos according to the script.
After a while, stop the script (do 'Location/Time | System Time',
or 'File | Close') and compare the files stored on the camera to
your script. You can also select 'File | View Exposure Sequence'
and 'File | View Log' for lists of the planned and actual
exposures taken. Pay attention to 'late by' values that are more
than 0.5 seconds or so: delayed images indicate that your script
is too aggressive. Take some stuff out or respace them and try
again. Without using a serial port shutter cable, you may need
to back off to 2-6 seconds or more in between exposures
depending on the camera model, computer speed, and memory
card speed.

A REALLY IMPORTANT POINT is to sanity check the camera's
exposure/aperture/ISO settings. Surprisingly, sometimes the
EXIF or camera screen data can be incorrect compared to what
the camera actually took. | like to set up a "simulated eclipse"
where | point and focus the camera on a lit diffuse light bulb,
with a box or some other object situated near the camera partly
blocking the light bulb. This allows me to make sure that the
exposure, aperture, and I1SO really did change from exposure to
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11.

12.

13.

exposure. The extent to which the box is in focus gives a clue
about what aperture was used. At the end of a test | download
the memory card to the computer to check the files carefully.
Once you've got a script you're happy with, do a full end-to-end
test. Pretend it's eclipse day, set up everything. Set the
simulated time to be a little before first contact or whatever
and let the setup run non-stop all the way through your entire
sequence. You want to make sure nothing goes to sleep, no
batteries die, no memory cards fill up, the cameras don't
spontaneously go to sleep or disconnect due to loose cables,
etc. You should also practice removing solar filters and measure
how long that takes to complete.

Once you're happy, make a backup copy of the script, that you
can refer back to in case you screw it up later. Hint: use "Save
As...".

To guard against bad weather where you may only get a quick
glimpse of the eclipse through a hole in the clouds, you may
wish to create an "emergency" script. It should be a bare-bones
script that does a quick full range exposure bracket. An example
is included as Scripts\emergency.csv. Once loaded into the
program via File | Set Emergency Script..., it can be launched
with a push of the F12 key. The previous script will be reloaded
and continue on once the emergency sequence completes. It is
OK to launch the emergency script again after it finishes, if the
hole in the clouds is large enough, and you have the presence of
mind to do it!



The day before Eclipse Day

Pw

Make sure you computer doesn't have
sleep/hibernation/screen savers etc. enabled.

If you're already at the eclipse site, take GPS readings and
update the lat/lon/altitude dialog. If you have a GPS connected
and configured you can just go to the 'Set Lat/Lon/Alt...' dialog
box and click "Take GPS" to copy the GPS readings.

If you have time, do a final test of the script.

Charge your batteries, make sure cables are working, etc.

Put fresh/empty memory cards in your cameras. Clean the
lenses, etc. On early 1-Series Canon cameras, make sure to reset
the file counter if it's getting close to rolling over.

On Eclipse Day

1.

Connect and power everything up. Don't do it too early or
you'll deplete your batteries! If you are connecting a Kestrel
4000, set it to Auto Store On, Store Rate 2 or 5 seconds, and
Overwrite On.

For USB/Firewire control, set the camera to manual exposure
("M" mode) and manual focus. Set the "Auto Power Off" mode
OFF or disabled. Turn off Auto Exposure Bracketing mode.
Start the software and check or update your final position
based on GPS, in the 'Location/Time' 'Set Lat/Lon/Alt..."' menu. If
you're on a moving ship and have a GPS connected, hitting F6
will read the latest position and recalculate everything. If you
don't know the intended coordinates at mid-eclipse, do this
every once in a while to keep the position current.
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Check that the computer time is correct. It should be set to
'Location/Time' 'System Time' and the UTC display in the upper
left should be correct. Check it against a good timing source, like
a GPS. If no GPS is connected and the computer clock is
incorrect, fix it or use the 'Setup' 'Clock Error Adjustment...'
feature to fudge the clock until it reads correct.

Make sure you've configured everything (software options,
camera settings, memory cards, cabling, etc) the same as when
you tested the setup. Today is not the day to make any big new
changes.

Load your script.

As you progress into the partial phases, keep an eye on the
camera. Make sure it stays pointed at the Sun. Make sure there
is enough space left on the memory card for the rest of the
eclipse. Depending on the transparency of the sky and altitude
of the Sun, you may need to edit the script to adjust the
exposure time of the partial phases to an optimum value. Check
the focus of the cameras now and then. Tape the focus ring and
AF/MF switch so they can't be bumped. Do not let anyone else
handle or look through your camera. Make sure cables are
routed or tied down so someone won't stumble over them.

If you need to change the battery or memory card on the
USB/Firewire connected camera, exit the software. Turn the
camera off and do whatever you need to do. Turn the camera
back on, wait for it to connect to the computer (usually
accompanied by a ding or other notification sound), wait
another 30 seconds or so for good measure, then restart the
Eclipse Orchestrator software, and check that the camera is
again doing script items (or hit F1-F4 keys to manually fire the
shutter). There is normally a 10-15 second delay after starting
the software before it will be ready to take photos, during
which time photos may be dropped.



10.

11.
12.
13.

Once you get within 5 minutes of totality, stop checking the
computer or camera. If a problem crops up you will not have
time to fix it, so just sit back and enjoy the eclipse. The
excitement of totality often causes people to make mistakes or
misperceive things, so it's now too late to be messing with
complicated software or making last-minute changes. Trust me,
don't do it! You may think it's broken, but usually it's actually
not!

REMEMBER TO TAKE SOLAR FILTERS OFF RIGHT BEFORE
SECOND CONTACT. This is the MOST likely thing to go wrong,
because it's up to you to remember to do it. Don't let all of this
fancy camera automation spoil you so much that you forget to
take the filters off. The sound file playback feature was added
for the sole purpose of having the computer remind me to take
the filter off.

Watch totality!

Conversely, after totality make sure you put the filters back on.
After the eclipse: exit the software, shut down the computer,
turn off the cameras, disconnect them, and clean up. Enjoy your
photos and start planning your next eclipse trip.
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Program Installation

Download the msi installation file to an empty directory on your
disk.

Double click the msi file to launch the installer.

Follow the menus, changing installation preferences as needed.

Uninstalling the Software

w

Exit or close the Eclipse Orchestrator program.

Windows XP: Go to Start | Settings | Control Panel | Add or
Remove Programs.

Windows Vista: Go to Start | Settings | Control Panel |
Programs and Features.

Select Eclipse Orchestrator.

Click the Remove or Uninstall button.

Moving the Software to a new computer
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Install the software on the new computer as you did on the old
computer.

Copy the contents of the following folder from the old, to the
new computer in the same location:

Windows XP and earlier:

C:\Program Files\Eclipse Orchestrator\Config

Windows Vista/8/10:

C:\Users\<username>\AppData\Local\Moonglow Tech\Eclipse
Orchestrator\Config



Troubleshooting & FAQ:

Q: My camera skips exposures or locks up!
A: You are trying to take too many exposures too fast:

» Space it out more. For the slowest cameras, three seconds or
more may be needed.

e Buy a faster memory card.

* Enable the 'Incremental' checkbox in the Script Editor for most
of your exposures, so that only CHANGES in exposure settings
are transmitted to the camera.

e Consider upgrading to Eclipse Orchestrator Pro AND using a
serial shutter cable (in addition to the USB connection).

e Determine the minimum time spacing between exposures that
works reliably, by trial and error. Enter this spacing value in the
Hardware Configuration's 'Recycle Time' box. Then use the
Script Visualizer to scroll through the list of exposures and look
for warnings about when the spacing between exposures is too
short.

Q: | told the camera to take a photo of exposure time X but it took one
of length Y?

A: This is almost always caused by too short of a time between
exposures (see previous question). This can especially happen when
Incremental is enabled and an important setting was missed because of
short spacing. We recommend sprinkling non-incremental exposures
throughout your script to recover from such problems during the
eclipse.

Q: When using multiple Canons, why do | see 'Waiting on another
camera' in the status so often?

A: Unfortunately, the Canon driver only allows one camera to be
commanded at a time. This message means that the camera has a
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pending exposure that is being delayed because a different camera has
not yet completed its exposure. Try changing the pattern of exposures
in your script - 3-4 exposures on camera one, 3-4 exposures on camera
two, then back to camera one may work better than alternating
between cameras after only one exposure. Otherwise, space out the
exposures more.

Q: What do | do when the battery goes dead on a camera?

A: Close EO (if it hangs, press Ctrl-Alt-Del, select EO, click End Process).
Change the battery, wait for the camera to be recognized by the PC,
then restart EO.

Q: My camera is not recognized!
A: There could be any number of causes:

e You started EO before the camera was recognized by the
computer. Connect and turn on the camera, then wait until a
dialog box or ding confirms the computer sees the camera, then
start EO.

* Check that you are using the latest version of Eclipse
Orchestrator, and whether the camera is officially supported.

*  Check that no other software is trying to access the camera.

» Ifit's a Nikon, check the camera is set for PTP or MTP, not mass
storage.

» Ifit'sa Canon 5D, 20D, or 350D, check the camera is set for PC
Connection, not PTP.

*  Check that the USB cable is firmly connected and if the camera
works OK with any other software.

e If running multiple cameras, remove the other cameras and see
if that fixes the problem.

Q: The camera is recognized, but won't take a photo!
A: Perform the following checks:
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* Isthere free space on the memory card?

* Isthe 'busy' light on the camera? It may be flushing exposures
out to the memory card.

» If you are using a serial shutter cable, verify its COM port, COM
bit and press time are set appropriately.

* Press F1 or select Camera | Push Shutter | (camera name). This
confirms whether basic shutter control is possible. If this
doesn't work, try restarting your computer and the camera.

» Select Camera | Single Exposure with Settings | (camera name).
This confirms whether exposure control is possible. If this
works, the problem is with your script. If Push Shutter worked
but this didn't, please contact our support staff with a
description of the steps and results you've taken to get here.

Q: It worked before, now it's not working, why?
A: Try these:

» Check that 'Auto Power Off' is disabled on the camera.

e Check that a camera battery hasn't gone dead.

« Make sure that your laptop doesn't go into sleep mode or
hibernation while EO is running.

e Close EO and disconnect all cameras. Reboot the computer.
Turn the cameras back on and wait for them to be recognized
by the PC. Then start EO.

Q: I'm using a serial shutter cable and it's not working reliably.

A: On the Hardware Configuration screen click 'Shutter Cable Settings'
then examine the 'Shutter Press Time (ms)'. This determines how long
the shutter button is electronically pushed down. If you set it too long,
the camera will take two exposures. If you set it too short, the camera
won't take an exposure at all. So this value requires some
experimentation for best results. On slow (3fps) cameras, try about
150ms. On fast (8fps) cameras, try about 50ms.
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Q: Why are old Nikons not supported?

A: They work significantly different from newer models and demand has
not been high enough to justify the significant development effort
needed to add support for them.

Q: My GPS doesn't work!

A: Try different baud rates in the Hardware Configuration menu. 4800,
9600, and 19200 are most common. Beware of GPSes that reset their
baud rate after changing their battery. Some models of GPS need to be
set for NMEA output instead of their own proprietary format.

Other suggestions:

If the program acts weird or unpredictably or has garbled displays, go to
the Config directory, delete the config.ini, setup.ini, and filetypes2.ini
files, then reenter all your confi