
Total Eclipse, Chile July 2nd 2019

Eduardo Bendek

Image Credit: Eduardo Bendek



How this idea started?

I really wanted to see the umbra… 
moving over the earth

The Eclipse 2017 Umbra Viewed from Space



Balloon attempt on 2017 for The 
Great American Eclipse

Two balloons, both failed for different reasons



But I got nice pics from the ground…

Still, I had to get my view from space…



Well… let’s see where the next eclipse is

Turns out to be in Chile, July 
2nd 2019 in La Serena



Chilean coast
16:39:35
Duration: 2m 33s
Elevation 14˚
29.492˚S
71.330˚W



What to do next? 
Cold email to an airline asking them to take two
planes out of their routes to see the eclipse (April 16, 2018)



Background information
What is happening?

SPECTACULAR Total solar eclipse in Chile
July 2nd, 2019 at 16:39hrs local time
Location: La Serena, Chile
Eclipse duration: 2m 36 seconds from la Serena
Umbra speed: 10.000 km/hr

What is being proposed?
Take advantage of this unique natural phenomena
Prepare an outreach scientific event to observe the eclipse 
from a couple of Sky Airline planes
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And the ball got rolling!



Critical timing, only 2m 40s maximum error, or all is lost

Image: NASA SVS

The Umbra speed is 10,000km/hr



Image: NASA SVS

Challenges: Be on time!

• No windows on the tail, interception must be perpendicular
• Umbra moving at 10,000km/hr
• Plane is flying at 820km/km
CANNOT BE EARLY or LATE

Plane and umbra do not stop
Only just on time is acceptable

• Total margin of 2m 40s 

Obvious Challenges
• Second plane must takeoff 3 minutes later.
• High altitude winds variability
• Only window seat? Middle seat? Both sides?



FLOAT 
WYPT Longitude Latitude

Plane 
departs at

TIME 
PAST 
OSEPI

TIME PAST 
VUSAL

TIME PAST 
TOC

W07524.0 S3241.7 15:11:59 0:03:25 0:21:17 0:32:05

W07522.0 S3241.7 15:12:23 0:03:07 0:20:59 0:31:47

W07520.0 S3241.8 15:12:48 0:02:49 0:20:41 0:31:29

W07518.0 S3241.8 15:13:12 0:02:31 0:20:23 0:31:11

W07516.0 S3241.8 15:13:36 0:02:13 0:20:05 0:30:53

W07514.0 S3241.8 15:14:01 0:01:56 0:19:48 0:30:36

W07512.0 S3241.9 15:14:25 0:01:38 0:19:30 0:30:18

W07510.0 S3241.9 15:14:49 0:01:20 0:19:12 0:30:00

W07508.0 S3241.9 15:15:12 0:01:02 0:18:54 0:29:42

W07506.0 S3241.9 15:15:36 0:00:45 0:18:37 0:29:25

W07504.0 S3242.0 15:16:00 0:00:27 0:18:19 0:29:07

W07502.0 S3242.0 15:16:24 0:00:09 0:18:01 0:28:49

OSEPI W07500.0 S3242.0 15:16:47 0:00:00 0:17:43 0:28:31

W07458.0 S3242.0 15:17:10 0:17:25 0:28:13

Tabulated data for the floating WYPT as a 
function of departure time and wind conditions

The floating waypoint strategyEclipse viewing analysis

Passengers eyes

ECLIPSE
2019

ECLIPSE
2020

14˚
72˚

Window

CONFIDENTIAL DO NOT DISTRIBUTE / COMPETITION SENSITIVE 



The flight plan
How to burn your margin as you go?
- 360˚ turn takes 10 minutes at 39,000ft
- Speed can be changed only by 6%

Plot: Alex Kling
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What could go wrong?

• Anti-collision alarm between 
the planes

• Emergency checks
• Delays on the taxiway
• Delays on takeoff due to 

incoming traffic
• Traffic between the two planes
• Winglet shadow covering a 

window
Eclipse elevation was 14˚, winglet 
tip is at 11˚, 3 degree margin for 
wing flexure. Minimum Take of 
Weight requested.

Winglet shadow evolution over time
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Tabulated data for the floating WYPT as a function of 
departure time and wind conditions

The floating waypoint
By Alex Kling



Pilot comments the day before
“This is like intercepting a missile, but three times faster”

Plot: Alex Kling



Finally July 2nd arrived



Boarding
Sky Airlines 1 (NatGeo)

Sky Airlines 2

Seated as navigator



The moment of truth



Flight 
formation!











Flight 
formation!





Flight 
formation!





CEO Asks: How much fuel do we 
have left?



CEO Asks: How much fuel do we 
have left?



Impact: Huge! And for everybody



Thank youSo now what…



Dec 14, 2020 Pucon, Chile
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Thank you
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