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The cover image of the Sun was ﬁ v
taken during the May 9, 2016 A l Onom .

Mercury transit by Dr. James Dire.

He took the image using a 40mm '
hydrogen alpha solar filter attached 2019 TRANSIT OF MERCURY

to an 800mm focal length refractor.
Mercury is the tiny black dot on the
upper right-hand side of the Sun.
The massive APM binos on the
cover are those reviewed by Mark
Zaslove in his Looking Back article.

8 GUEST EDITORIAL 72 LOOKING BACK: APM 100MM

Universitv of Virginia Off ED-APO BINOCULARS
nIversity ot virginia Utters Are These Big Enough For Ya?

Telescope Loaner Program for by Mark Zaslove
Virginia Public Schools
by Fariss Samarrai

39 2019 TRANSIT OF MERCURY
This Won’t Happen Again till 2032!
by James R. Dire, Ph.D.

45 MALLINCAM HD-10
A CMOS Video Camera that
Delivers High Quality Imagery and
Permits a Streamlined Workflow
Both With and Without PC.
by Matt Harmston

62 LOOKING BACK: OBSERVING THE
JUNE 2012 VENUS TRANSIT
The Right Equipment for the Job
by James R. Dire, Ph.D.

New
Products
11 STARTOOLS
Offers a New Type of Astro
Imaging Software
12 I0PTRON

New GEM45 German Equatorial Mount is
iOptron’s Next Generation of its
Innovative Telescope Mount Options

14 LUNT SOLAR SYSTEMS
Introduces Blocking Filter Heating
Module for Solar Observing in Freezing
Conditions

14 BLANDIN PLATFORMS
Introduces Two New Equatorial Platform
Models for Dobsonian Telescopes

16 APACHE-SITGREAVES RESEARCH
CENTER
Offers Observing Goggles with Light
Pollution Filters

19 OSTAHOWSKI OPTICS
Offering Special Production Run of 24"
Primary Telescope Mirrors

19 WILLIAM OPTICS
RedCat 51 Offers 4-element Petzval
Design, Unique Focal Length

20 EXPLORER SCIENTIFIC
Explore Scientific to Market Popular
Galileoscope Telescope Kit, Plans
Expansion into STEM Education Market

23 ASTRO CNC
Gompany Offering Custom Dobsonian
Telescope Components

24 AXIS SQUARED
New Company Offering Upgrade and
Repair Services for Astronomical
Equipment

ASTRONOMY TECHNOLOGY TODAY 3



Y11 @ Contributing Writers | Contents :

L4 ASTRONOMY TECHNOLOGY TODAY

James Dire has an M.S. degree in physics from the
University of Central Florida and M.A. and Ph.D.
degrees from The Johns Hopkins University, both in
planetary science. He has been a professor of
physics astronomy at several colleges and universi-
ties. He is the president of Methodist College in
Peoria, lllinois. He has played a key role in several
observatory projects including the Powell
Observatory in Louisburg, KS, which houses a 30-
inch (0.75-m) Newtonian; the Naval Academy obser-
vatory with an 8-inch (0.20-m) Alvin Clark refractor;
and he built the Coast Guard Academy Astronomical
Observatory in Stonington, CT, which houses a 20-
inch (0.51-m)

Matt Harmston is an educational researcher
whose appetite for the heavens has been whet-
ted by increasing aperture over the years. More
recently, Matt has immersed himself in video
astronomy - a means of probing deeper into the
night sky while making astronomy accessible to
all ages and abilities. With this technology
readily available, Matt is considering a career as
a sleep-deprivation research subject.

Fariss Samarrai is a University Associate with
the Office of University Communications at the
University of Virginia.

Mark Zaslove is a two-time Emmy Award win-
ner and recipient of the coveted Humanitas
Prize. Mark is a born-again astro noobie, who
once had an Optical Craftsman scope as a kid,
and is now recapturing his youthful enthusiasm
(with a digital twist) and having a lovely time
doing it.
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By Dr. James R. Dire

Planets that orbit the Sun inside of
Earth’s orbit can occasionally pass in
front of the Sun as viewed from Earth.
Such a passage is referred to as a plane-
tary transit. Only two planets orbit in-

side of Earth’s orbit, Mercury and
Venus. Transits don’t occur every time
one passes between the Sun and Earth
because the orbital planes of Mercury
and Venus are tilted with respect to the

2019 TRANSIT
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ecliptic plane. Thus during most con-
junctions, these planets pass north or
south of the Sun instead of passing di-
rectly in front of it.

Transits of Venus are extremely
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rare. There were none in the 20th cen-
tury. Only two occurred in the 21st
century in the years 2004 and 2012.
Fortunately, I saw both from beginning
to end! The next one won’t occur until

2117.
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Mercury transits are more common
since Mercury orbits more closely to the
Sun than Venus. On average, they occur
13 times per century. There have been

three Mercury transits since the year
2000. There were in 2003, 2006 and in

2016. The 2003 transit was not visible
from most of North America and I was
clouded out for the 2006 transit. But I
did observe the 2016 transit in Hawaii.
After the November 11, 2019 Mercury

transit, the next one won’t occur until



the year 2032. This will be the longest
gap with no Mercury transit since
1848-1861!

Since it is not safe to look directly
at the Sun, an approved solar filter must
be used to see Mercury transit the Sun.
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I tried spying Mercury during the
2016 transit holding a solar filter in
front of my eyes. I was unable to see
it because Mercury is just too small
to resolve. However, binoculars with
solar filters can reveal the silhouette of

Mercury. The best views come from
using a telescope with an objective solar
filter and an eyepiece yielding at least
50x.

Image 1 was taken during the May
9, 2016 Mercury transit. I took the

If you use a laptop computer in the field at night, you don't want to lose your

night vision or interfere with other astronomers! The

Screen Light

Shield products and the all new Computer Cave are the answer. Developed
by an astrophotographer, for the astrophotographer.

coming from your laptop or CRT
display, or even your TV screen while
using a webcam!

Standard sheet size 9"x15" $13.95
Large sheet size 11"x16" $16.95

If you need a more rigid screen cover
for your computer, RED EVES is avail-
able in the acrylic version.

Standard sheet size 9"x15" $17.95
Large sheet size 11"x16"

RED EVES RED EYES RED EVES

Computer Screen Light Shield ACRYLIC Computer Light Shield "CLING"

The RED EYES Now the same

Computer great RED EYES

Screen Light especially developed

Shield for your iPhane,

reduces the iTouch, iPad, DSLR camera, and all
amount of other handheld devices. Stop the inter-
non-red light ference of the bright light from your cell

phones/DSLR's
$21.95

phone, tablet, or camera at night. And
we now have Xtra Dark Cling available!

Size 3"x 5 1/4" for all iPhones/ cell

Size 6"x 9" for iPads/tablets $13.95

Computer
Cave

Do you need to

protect your

laptop and

prevent the

annoyance of

light pollution at night? The Computer
Cave is the perfect solution for outdoor
computing. During the day, the white
plastic reflects the sunlight and helps
your laptop stay cool. And it also keeps
the dew off of your eyepieces!

Computer Cave: $29.95
Beezoll@aol.com

$5.95

www.siriusastroproducts.com
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image using a 40mm hydrogen alpha
solar filter attached to an 800mm focal
length refractor (Image 2). Mercury is
the tiny black dot on the upper right-
hand side of the Sun. The hydrogen
alpha filter was tuned to bring out the
granulations and filaments on the Sun’s
photosphere, as well as a few solar
prominences.

Another great way to view and
track the progress of the Mercury tran-
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sit is to project the image of the Sun
onto a screen using a small Newtonian
telescope. Image 3 shows a setup I have
used for many solar eclipses and tran-
sits.

The small white screen is attached
to the telescope, itself on a polar aligned
German equatorial mount with a drive
tracking the Sun as in moves across the
sky. There is no solar filter over the
open end of the tube, so extra caution

must be taken to keep away from the
eyepiece, which could get quite hot. I
only use Ramsden eyepieces for solar
projection because they contain only
two lens elements separated by an air
gap. Multielement eyepieces that use
adhesives to bond the glass elements
would be ruined due to the heat gener-
ated in the eyepiece.

A picture of the projected Sun dur-
ing the 2012 Venus transit appears in



Image 4. In this image, Venus is clearly
seen transiting the Sun. Many sunspots
are also visible. Mercury would appear
about one fifth the size of Venus but
would still be clearly visible with this
setup. Since the Sun is at solar mini-
mum, we might not see any sunspots
during the November 11 transit.
Contact times for the November
11, 2019 transit are listed in the table
offered here. These times are Central
Standard Time. Add an hour for East-
ern time or subtract an hour or two for
Mountain and Pacific times, respec-

tively.

Contact | 6:35:27 a.m. CST
Contact II 6:37:08 a.m. CST
Mid Transit 9:19:48 a.m. CST
Contact III 12:02:33 a.m. CST
Contact IV 12:04:14 a.m. CST
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As you can see the transit begins
very early in the morning. For those
west of a line extending from roughly
Lake Michigan to New Orleans, the
transit begins before sunrise. The
short time from Contact 1 to Contact
2 represents the time it takes for the
disk of Mercury to fully move onto
the face of the Sun. The time between
Contacts III and IV is when the disk
of Mercury is leaving the face of the
Sun.

Image 5 shows the path of Mer-
cury across the Sun. In this picture,
north is up and east to the left. The
black dots are spaced every 15 minutes
with the times noted every 30 min-
utes. All times are Central Standard
Time. The first time is 6:40 a.m. the
time of sunrise on November 11 in
Peoria, Illinois where I live. I will miss

first and second contacts unless I
travel east.

Note the path of Mercury takes it
very close to the center of the Sun’s
disk. For the two Mercury transits I
observed (1999 and 2016), Mercury
came nowhere near the center of the
Sun’s disk. Neither did Venus in 2004
and 2012. The 2019 Mercury transit
will be one of the longest possible
times Mercury can spend on the face
of the Sun.

I will be curious to see if this
makes it easier to capture Mercury
without magnification (i.e. with just a
solar filter over my eyes) when it
passes over the central, brightest part
of the Sun’s disk. Regardless, I am
hoping for clear skies across the entire

continent the morning of November
11, 2019.
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