
ASTRONOMY
TECHNOLOGY TODAY

Volume 17 • Issue 8  $6.00 US

UNISTELLAR
EQUINOX 2
TELESCOPE

PEGASUS POCKET POWER BOX ADVANCED • QHY POLEMASTER
PEGASUS ASTRO ULTIMATE POWERBOX V2  • INDUSTRY NEWS • NEW PRODUCTS

Your Complete Guide to Astronomical Equipment

Shown is the Lagoon Nebula (M8) captured with the eQuinox 2 in suburban skies with a 
10-minute exposure. Note the red colors from the nebula. This amount of nebula detail 

and no color could never be seen in an eyepiece from the same suburban skies.



Industry News/New
Products
12 PLAYER ONE

NEPTUNE 664C Planetary Camera

14 STARSYNC TRACKERS
Astra180 USB All Sky Camera

16 ASTRO-TECH
AT60EDP Astrograph

20 ASKAR
APO120 Triplet Refractor

24 WANDERER ASTRO
New and Updated Astroimaging 
Accessories

Astronomy TECHNOLOGY TODAY 3

Contents

In This Issue
47 THE UNISTELLAR EQUINOX 

2 TELESCOPE
The eQuinox 2 opens up the whole 
universe to people in light polluted 
skies to be able to see celestial 
objects in detail that could not be 
achieved in those skies looking 
through the eyepiece of a similar 
sized telescope.
by Dr. James R. Dire

65 PEGASUS POCKET POWER 
BOX ADVANCED
Having used the PPBA for nearly two 
years both at home and out in the field 
the best summary I can give is that it 
just works.
by Curtis Macchioni

In This Issue

73 QHY POLEMASTER
Was getting a Polemaster worth the 
price of a good quality eyepiece? 
For my viewing style, portable 
setups, and limited viewing time, 
the was money well spent.
by Matt Harmston

87 THE PEGASUS ASTRO ULTIMATE 
POWERBOX V2
So, if you want to streamline your 
cable clutter, take a gander at the 
Ultimate Powerbox V2 by Pegasus 
Astro. You’ll ask: “Where have you 
been all my life!”
by Mark Zaslove

Cover Article - Page 47
Dr. James Dire follows up his review
of the Unistellar eVscope 2 in ATT
Volume 17 Issue 3 with his review in
this issue of Unistellar’s newest
scope, the eQuinox 2. As he demon-
strates, the eVscope 2 is a solid per-
former in light polluted suburban
skies. 

ASTRONOMY
TECHNOLOGY TODAY

Volume 17 • Issue 8  $6.00 US

UNISTELLAR
EQUINOX 2
TELESCOPE

PEGASUS POCKET POWER BOX ADVANCED • QHY POLEMASTER
PEGASUS ASTRO ULTIMATE POWERBOX V2  • INDUSTRY NEWS • NEW PRODUCTS

Your Complete Guide to Astronomical Equipment

Shown is the Lagoon Nebula (M8) captured with the eQuinox 2 in suburban skies with a 
10-minute exposure. Note the red colors from the nebula. This amount of nebula detail 

and no color could never be seen in an eyepiece from the same suburban skies.



Contributing Writers Contents
Industry News/New
Products
26 CLEARLINE TECHNOLOGY 

CORPORATION
USB-to-RS232 Adapter for the Meade 
Autostar 497 Hand Controller

26 ASTRODOG
Kson Telescope Rings for Goto Kogaku 
and Takahashi Refractors

28 IOPTRON
New HAE69B iMate

30 DARK DRAGONS
Astronomy Observatory Control

34 CODE OBSESSION
Observatory 2.0 Released

35 TYCHO SOFTWAR
Now Runs Natively on macOS

36 CELESTRON
New StarSense Explorer Tabletop 
Dobsonians and StarSense Explorer 
12" Dobsonian

40 OGMA
OAG M48 Off-Axis Guider

4 Astronomy TECHNOLOGY TODAY 

Dr. James Dire has a 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 chem-
istry, physics and astronomy and an administrator at several colleges
and universities. He has played a key role in several observatory proj-
ects including the Powell Observatory in Louisburg, KS, which houses
a 30-inch (0.75-m) Newtonian; the Naval Academy observatory 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) Ritchey Chrétien Cassegrain. Dire is a seasoned visu-
al observer and veteran astro-imager.

Matt Harmston is an educational researcher whose appetite for the
heavens has been whetted 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.

Curtis Macchioni is a physicist who spent most of his career in Silicon Valley
working on magnetic data storage technology. Now retired he enjoys the extra
time under the night sky and writing about astronomy equipment and methods
on his web site www.californiaskys.com and producing astronomy helpful
videos on his YouTube channel “Astronomy Tips and Reviews with Curtis.”  He
hopes to attend many of the major star parties across the country over the com

Stuart Parkerson has been the publisher of Astronomy Technology
Today since its inception in 2006. While working primarily in the back-
ground of the company’s magazine and website business operations,
he has recently taken a more active role in contributing content cover-
ing industry news and other company centric topics.

Mark Zaslove is a two-time Emmy Award winner 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.



Astronomy TECHNOLOGY TODAY 47

By Dr. James R. Dire

I recently reviewed the Unistellar
eVscope 2 in this magazine (ATT Vol-
ume 17, Issue 3). In this issue I will re-
view their newest scope, the eQuinox 2. 
The original Unistellar models were the
eVscope and the eVscope 2. Both were
essentially identical, except the eVscope 2
came with a Nikon “eyepiece”, which
was really a viewing port on the side of
the optical tube assembly that contains a
miniature screen displaying the view
from the built in camera. 

The eVscope 2 telescope comes with
a Sony IMX347 camera built into the
secondary assembly. This camera has
4.09 megapixels.  The eVscope has been
rebranded as the eQuinox with is essen-
tially an identical system with a higher
capacity battery. The eQuinox is the cur-
rent entry level Unistellar telescope. The
eVscope 2 is still sold as the only model
with the Nikon viewing port.

The two higher end models 
currently sold are the eVscope 2 and 
the eQuinox 2. Table 1 compares the
models.

Image 1 shows the eQuinox 2 pack-
aged in its double-layered cardboard box.
The telescope comes with a rugged light-
weight tripod. The 4.4-pound tripod is a
high-end photo-type tripod that is 21.5
inches when completely collapsed. When
fully extended, the tripod is 41 inches

tall. The top of the tripod (Image 2) has
two clamps to secure the telescope/
mount assembly. There is a bubble level
on top of the tripod head. The tripod
should be leveled before attaching the
telescope, as the telescope will obscure
views of the bubble level. It’s essential
that the tripod is level for the telescope
to easily find objects. The tripod handles
the telescope weight nicely and seems
very stable.

Image 3 shows the telescope at-
tached to the tripod. The complete set up
takes just a couple of minutes. When I
use the telescope, I do not deploy the
lower extensions on the tripod legs. Since
the telescope does not have an eyepiece,
there is no need to have it at its maxi-

mum height to use it.
Notice in Image 3, the telescope is

plugged into the wall. Image 4 shows a
closer view of where the power cord
plugs into the telescope, below the on/off
button. Plugging the telescope into the
wall charges its internal battery. The tel-
escope can be used while charging.

Similar to a laptop computer battery,
the Unistellar manual states the eQuinox
2 should last from 2-10 years, depending
on use. Like a laptop computer, if the
battery dies, it can still be used plugged
in. The original Unistellar manual stated
the battery cannot be replaced by the
user, but did not state what to do when
it dies. 

The current manual states “the bat-

Table 1 - A comparison between the Unistellar eVscope 2 and the eQuinox 2

THE UNISTELLAR
EQUINOX 2 
TELESCOPE

Feature eVscope 2 eQuinox 2

Aperture (mm) 114 114

Focal Length (mm) 450 450

Nikon "Eyepiece" Yes No

Advertised camera (MPx) 7.7 6.2

Camera FOV (arcmin)      34x47 34x47

Estimated battery life (hour) 9 11

Weight (lbs)        20 20

Price Summer 2023         $4,899 $2,499



tery should not be removed by the user without prior inspection
by Unistellar.” When I emailed Unistellar and asked them what to
do when the battery dies they replied “In that case, we can sell a
replacement battery and provide instructions on installation. No
telescope will be left behind! You would just need to contact sup-
port and talk to them about getting that replacement.” They ap-
pear to now realize battery replacement is an issue for potential
owners and they are trying to address that.

There is only one button on the mount, the afore mentioned
power button. The power button lights up purple when depressed.
After the onboard computer boots and the onboard Wi-Fi
launches, the power button turns red, indicating the scope is ready
to be used. The power is shut off by depressing the same switch,
or via the software. In the software, a user can shut off the power,
or command the telescope to park (position in Image 3) and then
power down.

The telescope must be controlled using an Apple iOS device
such as an iPhone or iPad, or an Android phone or tablet. I have
an iPhone and iPad, so I only used those devices. I downloaded
the Unistellar App onto both my devices from the Apple store.
The software version at the time of this article was version 2.4.
This version is much improved over version 1.0 and 2.1 that I
used with the eVscope 2 in my previous review.  I don’t know all
the changes made in each upgrade and have encouraged Unistel-
lar to publish a list of improvements made with each software re-
lease. 

The Unistellar’s website has well-made videos on setting up
and operating the telescope. Other videos produced by end users
can be found on YouTube.

When the software is launched for the first time on an iPhone
or iPad, there are some questions it asks to set the software up. If
the questions are not answered properly, the telescope won’t work
with either device. Plus, there are no options in the app’s settings
to go back and re-address those setup options. So, if the software
is not set up properly the first time, the app must be deleted and
reinstalled to get it right. 

Specifically when setting up the software, it will ask to use ge-
olocator services on the device. This must be selected so the tele-
scope knows where it is located. The telescope gets its location
and the current time from the iOS device. This must be accepted.
The second thing it asked was “Unistellar would like to find and
connect to devices on your local network”.  This is necessary for
the software to connect to the telescopes Wi-Fi broadcast though
the phone or tablet. Finally, it asks to have access to the device’s
photo library. This is necessary to save images. 

To start using the telescope after it is set up and powered on,
connect the phone or tablet to the telescopes Wi-Fi broadcast and
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Image 1 – The Equinox 2 came nicely packaged in Styro-
foam in a double-layered cardboard box. The telescope
came perfectly collimated and was almost perfectly fo-
cused out of the box.

Image 2 – The tripod has a bubble level and two thumb-
screws that securely hold the telescope in place.

THE UNISTELLAR EQUINOX 2 TELESCOPE
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launch the Unistellar software. Once
connected the camera image is displayed
on the device.

The inside of the optical tube as-
sembly is shown in Image 5. The
144mm f/3.95 mirror is in the back and
the camera assembly in the front held on
by a four-vane spider. The four vanes are
wider than most Newtonian telescopes of

the same size. This is because they are
made of plastic and need to be wider to
provide the same support as metal spiders
in other Newtonians.  

Image 6 captures a view of the im-
aging sensor housed inside of the sec-
ondary assembly. Like the eVscope2, the
sensor is likely the Sony IMX347. The
Sony IMX347 sensor is an array of 2688

x 1520 pixels, each pixel 2.9
microns(μm) on edge, for a total of
4.09Mpx. These pixels form a 16:9 array.
This ratio seems to match the chip di-
mensions shown in Image 6. The images
produced by the camera, viewed on the
user’s phone or tablet, are displayed in a
four to three ratio (4:3). So, the images
are being cropped by the telescope’s
processor. This may explain why there is
very little coma seen on images as the
corners where coma would the greatest
are cropped out.

Unistellar told me the telescope has a
resolution of 1.33 arcsec per pixel and
the camera has a field of view of 47 x 32
arc minutes. Using the standard formula
relating resolution to focal length and
pixel size yields a pixel size of 2.9 microns
(mm), consistent with the IMX347 sen-
sor. Using the formula relating field of
view to pixel dimensions tells us the 47 x
32 arc minute field of view is produced
by 2120 x 1533 pixels.

Thus the IMX347 chip is being
cropped from 4.09 to 3.23 Mpx to pro-
duce the 4:3 dimension images. The
eQuinox 2 images saved by the Unistel-
lar software onto my iPad have pixel di-
mensions of 2880 x 2160 (4:3) for a total
of 6.2Mpx (see Table 1). Presumably, the
Unistellar software is resampling the im-
ages to produce more pixels. I am not
sure why as this does not increase the res-
olution of the images.

When the equinox is first set up, it
needs to be focused.  The telescope
comes with a Bahtinov mask (Image 7)
to aid in focusing. The focuser is a large
hand knob on the bottom of the optical
tube assembly (OTA) that operates by
moving the primary mirror up and
down. To use the mask, center a bright
star in the telescope’s field of view and
turn the focuser until a symmetric star
pattern appears on the image screen
(Image 8). There is no image shift dur-

Image 3 – The telescope and tripod can be set up in minutes. The internal bat-
tery should be charged before first use.  When the phone or tablet is connected
to the telescope’s Wi-Fi broadcast, a battery level indicator is found in the tele-
scope settings menu.



ing focusing. The telescope came per-
fectly collimated and has held the colli-
mation from day one. If necessary, the

mirror can be collimated with Allen
wrenches following the procedure in the
user manual.

The Unistellar software has a data-
base of 37 million stars and more than
5000 deep space objects. Objects can be
selected from a menu that can be filtered
by object type or by searching using a
catalog name (e.g. M42, NGC7221, Sat-
urn, Moon). The telescope can also be
slewed manually using a joystick on the
phone or tablet screen. There is a slow
motion slewing rate for centering objects
already in the field of view.

The biggest strength of this telescope
is the ease of use. You just take it outside,
take off the cover and turn it on. Linking
a phone or tablet to the telescopes Wi-Fi
and launching the Unistellar app starts
the star gazing process. The telescope
should be manually slewed to a star re-
gion about 45 degrees elevation so it can
capture stars and orient itself. It does this

by comparing stars in its field of view to
its star database.

When an object is selected for view-
ing, the telescope with slew to the object.
It will take an image, sample the field of
view and slew again to get the object
onto the camera. Another photo is taken
and the motors then center the object.

In the settings, one can select 
location type: city, suburbs, or rural. This
is important so the processor can 
properly process the images on the
screen. There is also a sensor calibration
routing that takes a minute or two to
run. The cover must be placed on the tel-
escope to run this calibration. It is essen-
tially taking and averaging a series of
dark frames. This will improve the dis-
played or saved image quality.  The cali-
bration should be done whenever the
temperature outside has varied by 10 de-
grees (F) since the last calibration was
performed.
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Image 4 – A close up of the power 
button and where the charging 
cable attaches to the bottom of the
single-arm fork mount.



After an object is centered, the en-
hanced vision button should be
pressed. That is the button with the
three stars on it on the bottom of
Image 9. This will start the camera
capturing 4s exposures which are 
calibrated, registered, and stacked
(added together) in real time on 
the screen. Within a minute or so, 
a detailed image of the object appears
on the screen. Pressing the button
again stops the integration and 
saves the image to the devices photo 
library.

Up to ten phones or tables can
connect to the telescope’s Wi-Fi simul-
taneously. One person is the telescope
operator and the others are just 
observers that see the same screen 
images as the operator. You don’t have
to be outside with the telescope to view
the images as long as you are still 
in range of the Wi-Fi. I place the 
telescope in my back yard and sit on 
my family room sofa, away from the
summer mosquitoes or frigid winters
to use it. I have even connected my
iPad to my smart TV using Bluetooth
to mirror the iPad onto my large flat

screen for an entire room of people to
observe with me.

To illustrate how simple this tele-
scope is to use, examine Image 10. On
the top left is an image of M22 I took
from a dark site in Hawaii using a 4-
inch refractor on a German equatorial
mount. To take the image I had to set
up the telescope and mount, polar align
it, attach the camera and take dark and

flat images. Then, when it was dark
enough, I slewed it to M22 and cap-
tured eight five-minute exposures. Af-
terwards, I calibrated, registered and
stacked the images on my computer to
produce the final result. The total time
spent was approximately three hours
(set up, tear down and processing im-
ages). Total cost of equipment used to
capture this image $7000, not counting
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Image 5 – This view shows the one-arm fork mount and the inside of the OTA.
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the computer and software I used to
process it and the cost of getting to a
dark site in Hawaii!

The bottom image of Image 10 was
taken with the $2500 Unistellar eQui-
nox. Set up time was five minutes. 
Tear down time was three minutes.
Image acquisition time three minutes.
Processing time five minutes because I
rotated the image in Photoshop to
make the two line up with north at the
top of the images. The Unistellar image
was taken in bright suburban skies in
my back yard. They look virtually iden-
tical.  Zooming in of the two images
shows the refractor has much rounder
and sharper stars than the Unistellar.
But this is at a much higher investment
of money and time!

Image 11 shows two images of the
Moon I took on the same night in my
backyard. One with a 110mm refractor
with my Canon 600D camera, and the
other with the eQuinox 2. The refrac-
tor was on a Celestron CGEM II
mount and the set-up time for it was
substantially longer than the eQuinox
2.  The Canon picked up more color
than the eQuinox 2 and the refractor
had better resolution, but many people
would be very happy obtaining this
Moon image with such an easy-to-use
Unistellar telescope. My investment in
the equipment capturing the image on
the right was more than $4500.

Images 12-17 show other objects 
I captured with the eQuinox 2 in 
suburban skies with just a few minutes
exposure for each. The telescope is 
perfect for someone who doesn’t want
to drive to dark sites and set up com-
plicated equipment. The eQuinox 2
opens up the whole universe to people
in light polluted skies to be able to see 
celestial objects in detail that could not
be achieved in those skies looking
through the eyepiece of a similar sized
telescope.

Image 6 – The camera resides inside the secondary assembly.  The digital sen-
sor is captured in a reflection in the primary mirror. It is unclear what the glass
in front of the sensor corrects, if anything.

Image 7 – The telescope comes with a Bahtinov mask to aid in focusing.
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Image 8 – A view of a centered, focused, bright star on the
camera display using an iPhone with the Bahtinov mask.

Image 9 – A view of M31, the Andromeda Galaxy, on the
screen before enhanced vision is turned on.
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Image 10 – A comparison of M22 taken with the 114mm eQuinox 2 and a 102mm high-end apochromatic refractor.

Image 11 – A comparison of the Moon taken the same night with the eQuinox 2 and a 110mm refractor.
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Image 12 – A picture of globular cluster M13 with two minutes of enhanced vision 
(a.k.a. two minutes of stacked and processed 4s exposures).

Image 13 – The Lagoon Nebula (M8) captured with the eQuinox 2 in suburban 
skies with a 10-minute exposure. Note the red colors from the nebula. This 
amount of nebula detail and no color could never be seen in an eyepiece 

from the same suburban skies.
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Image 14 –  The Eagle Nebula (M16) captured with a 15-minute exposure.

Image 15 – The Dumbbell Nebula (M27) captured with a 15-minute exposure.



Image 16 –  Some spiral structure in NGC7331, the Deerlick Galaxy, 
after ten minutes of enhanced vision with the Equinox 2.

Image 17 –  The Ring Nebula (M57) with its central star are seen clearly 
with only 60 seconds of enhanced vision with the eQuinox 2 telescope.
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