Library Loaner Telescope
USER’S MANUAL
Please read these instructions carefully
before operating the telescope!

Presented by the Astronomical Society of
Southern New England
CAUTION: NEVER POINT THE TELESCOPE AT THE SUN. Looking at the sun
through this telescope will cause severe and permanent eye damage!
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1. Introducing the Library Loaner Telescope
This Library Loaner Telescope will start you on the path of learning more
about the night sky and astronomy. By carefully following the directions in
this manual, you will be able to see craters and “seas” on the Moon, Jupiter
and its moons, Saturn and its rings, and brighter deep sky objects.
The human eye sees by “gathering light.” A telescope can show you fainter
objects than you can see with your eyes alone because it gathers more light.
This loaner telescope gathers as much light as 250 human eyes! In addition, it
can magnify objects, from 20 to 60 times larger.
Please take care of the telescope while it is in your possession, so that other
library patrons may enjoy it. Most importantly, make sure everyone in your
family who might use the scope reads and understands the following:

IMPORTANT CAUTIONS – READ THIS FIRST
•

NEVER POINT THE TELESCOPE AT THE SUN. It is not designed
for safe solar viewing. Looking at the sun through this telescope will
cause severe and permanent eye damage!

•

Do not clean the eyepiece or mirror. Alert a librarian if these appear
to need cleaning. (Dust will not affect the view.)

•

Do not drop or insert anything into the optical tube.

•

Do not touch the surface of the eyepiece or mirrors.

•

Always store the telescope indoors when not in use, with all of the
caps on.

•

Do not get the telescope wet. Gently dry the exterior with a soft cloth
if it becomes damp.

•

Protect the telescope from drops and bumps.

•

Children under 18 should be supervised AT ALL TIMES when using
this telescope.
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2. Transporting the Telescope by Car
•

Always carry the telescope with two hands. Place your hands on the base
or support, do not carry the telescope by the optical tube.

•

Try not to bump the zoom eyepiece or U-shaped finder.

•

Place the telescope on a car seat so that the zoom eyepiece and the Ushaped finder do not bump into the seat back or the seat buckle.

•

Buckle the telescope into the seat as you would a person.

3. Unpacking and Setting Up the Telescope
1. Carefully unbuckle the telescope from the seat belt.
2. Gently lift out of the seat. Be careful not to bump the zoom eyepiece or the
finder.
3. Place the scope on a suitable table.
4. Remove the eyepiece cap from the eyepiece.
5. Remove the end cap from the open end of the telescope.
6. Carefully rotate the tube to a comfortable viewing position.
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4. Learn the Parts of the Telescope

Only the end cap and eyepiece cap are designed to be removed while the
telescope is in use. No other components should be removed from the telescope.
CAUTION: NEVER POINT THE TELESCOPE AT THE SUN. Looking at the sun
through this telescope will cause severe and permanent eye damage!
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5. How the Telescope Works
The Loaner Scope is a type of telescope known as a Dobsonian reflector (or
“dob”). It is named for John Dobson (1915-2014), an American amateur
astronomer who developed this portable and stable design for mounting a
reflecting telescope.
The telescope itself is called a reflector because it has two mirrors – a larger
concave one at the bottom of the optical tube, known as the primary, and a
smaller flat one near the opening at the top, known as the secondary. (Sir Isaac
Newton invented the reflecting telescope in 1668.)

Loaner scope optical assembly, showing
the interior tube (1), the primary mirror
(2), and the secondary diagonal mirror
support (3) (the mirror is underneath the
support)

When you point the telescope at an object, the light from the object enters the
tube and hits the primary mirror. The curved mirror focuses the light to a point
and bounces it to the secondary mirror, which channels the light into the
eyepiece. Dim objects are easier to see with a telescope (compared to your
eyes) because the primary mirror can “gather” more light than your eyes can.
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6. Using the Telescope to Find Objects
 Tip: Practice using the telescope first in the daytime – it will be much
easier then to operate it in the dark!
Using the Loaner Scope requires:
•

Finding an object using the finder

•

Focusing the eyepiece to get the best view of the object

•

Zooming the eyepiece to see the object at different magnifications

Using the Finder
The U-shaped black finder points in the same direction as the main telescope
tube. So when an object is centered in the finder, you will also see it in or near
the eyepiece. The finder provides a quick and easy way to find an object.
1. Take off the end cap and eyepiece cap on the telescope.
2. Rotate the zoom eyepiece so that the 24 mm mark aligns
with the arrow on the barrel. This setting has the widest
field of view, making it much easier to find an object.
3. Point the open end of the telescope at the sky (NEVER
AT THE SUN). Look along the telescope’s tube to point
the scope in the general direction of an object.
4. Look through the hole in the finder and gently move the
scope until an object is centered in the finder holes. The
field of view of the finder tube is
larger than the field of the
eyepiece.
5. Look in the eyepiece: the object should be in or
just outside of the field of view. Use small motions
to move the object into the center.
6. If an object is too dim to be seen in the finder,
you can use the finder to find the nearest bright star,
and then “hop” to it using the eyepiece (see deep sky
section for more information).
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Using the Zoom Eyepiece
“Focal length” is the measure of how “zoomed in” your eyepiece is. The
Loaner Scope eyepiece has a range of focal lengths, from 8 to 24 mm. The
larger the focal length, the lower the magnification, and the wider the
field of view. For example:
•

At 24 mm – widest field of view, lowest magnification

•

At 16 mm – medium field of view, medium magnification

•

At 8 mm – very small field of view, maximum magnification.

1. Always start “zoomed out” at the widest field of view – this makes it much
easier to find objects. Gently rotate the barrel so that the 24 mm mark aligns
with the white triangle.
2. Rotate the barrel to change
magnifications and “zoom in.”
3. Using the focusing knobs to
refocus the eyepiece when you
change magnifications.
**The highest magnification is not
always the best! Even on a night with
no clouds, there can be water vapor
or turbulence in the air that can make
objects appear wavy or less sharp the
more you zoom in.**
Focusing the Eyepiece
•

Slowly turn the focuser knobs on
either side of the eyepiece to focus.

•

Each time you change magnification, refocus as needed.

•

Each person’s eyes are different, so each person may need to refocus when
they look through the eyepiece.

•

If you wear glasses, you may or may not need them: try both ways to see
which view is best.
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7. The View in the Telescope
Together the two mirrors in the telescope produce what is known as an
“inverted” image. This means that objects you see in the telescope will be
rotated 180 degrees (upside down) from normal view. But there is no “up” or
“down” in space!
When using the Loaner Scope, just remember to rotate the deep sky maps in this
book or any other star maps you use to match what you see in the eyepiece.
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8. Observing at Night: How to Get the Best View
At night, set up the Loaner Scope in a spot that has the least light but a clear
view of the sky. A backyard is often better than a driveway, to avoid street
lights. Turn off as many lights as you can inside and outside your house.
Next, try to avoid using any white lights while you are outside. This means once
you have the Loaner Scope set up, turn off any white-light flashlights and put
away mobile phones.
Instead, use the red-light flashlight included with the Loaner Scope. Crank
the flashlight for a minute or two to get a steady light. You can then use the red
light to look at the maps in this book or the included constellation finder.
Why do astronomers use red lights at night? You may have noticed that when
you are outside at night, at first you can’t see anything, and then gradually you
can. This is called “dark adaptation.” It takes about 10-15 minutes to begin to
see well in the dark.
Red lights will not affect your dark adaptation. (But the minute you look at your
mobile phone or another white light, your dark adaptation goes away. It then
takes another 10-15 minutes to get it back.)
When your eyes are dark adapted, objects will be much easier to see in the
telescope eyepiece!
 Tip: Having trouble seeing something
in the eyepiece? Try these tricks:
•

Don’t look straight at the object. Use
the “side” of your eye instead.

•

Wiggle your eyes a little to make an
object pop into view.

•

Use a wider field of view (zoom out).

•

If you look at your phone or a bright
light, give your eyes time to readjust
to the dark.
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9. Observing the Moon
The moon is the brightest object in the night sky, and makes a great first object
to look at with the Loaner Scope!
1. To find the moon, gently rotate the tube of the telescope until it is pointing in
the approximate direction of the moon.
2. Look along the tube, through the two holes of the finder, and gently move the
tube until you can see the moon in the middle of the finder.
3. “Zoom out” the eyepiece to 24mm – the widest field of view – the moon
should be in the field of view.
4. Center the moon in the eyepiece field of view and focus the eyepiece.
5. “Zoom in” a little at a time and refocus as needed to see the moon at higher
magnifications.
The moon does not have its own light: It reflects sunlight. Each night, the moon
will look a little different as the position of the moon relative to the earth and the
sun changes. And the features on the moon will look different too!
Things to look at when you observe the moon:
•

Seas: There are seas, lakes, and even an ocean on the moon! These are
large, dark, basaltic plains, formed by ancient volcanic eruptions (sorry, no
water).

•

Craters: The moon has countless impact craters, caused by meteorites
hitting the surface. Old craters have rounded or broken edges, younger
craters have sharp edges.

•

Rays: Some craters have rays of bright material extending out for hundreds
of miles. This material comes from the interior of the moon.

•

Mountains: There are mountains and ridges all over the moon. And some
craters have mountain peaks in the middle!

•

Terminator line: The line that separates light from dark on the moon’s
face. Shadows are at their maximum length near the line, making craters
and mountains easier to see.
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Phases of the Moon
The best time to look at the moon is anytime except the full moon, when it is so
bright that surface features can be hard to see. The moon will not be visible
during the new moon phase.
A “waxing” moon means that more of the moon’s surface is lit up each day,
until full moon. A “waning” moon means that more of the surface is dark each
day, until new moon. The moon takes approximately 30 days to complete one
rotation around the earth.

From Earth, we only see one side of the moon. We don’t see the far side of the
moon because the moon is tidally locked to the earth – it spins at the exact same
speed at which it rotates around the earth.
Moon Facts:
•

Diameter = 2,159 miles (27% of the Earth’s). If Earth were the size of a
nickel, the moon would be about as big as a coffee bean.

•

Distance from the Earth = 238,900 miles. That means 30 Earth-sized
planets could fit in between the Earth and the moon.
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First Quarter Moon Map
Use this map to find and name craters and other features during the first quarter
after new moon. This map is ready to use with the Loaner Scope (south is
up).
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Waxing Gibbous Moon Map
Use this map to find and name craters when the moon is waxing toward full.
This map is ready to use with the Loaner Scope (south is up).
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Waning Gibbous Moon Map
Use this map to find and name craters and other features when the moon is
waning from full. This map is ready to use with the Loaner Scope (south is
up).
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Last Quarter Moon Map
Use this map to find and name craters when the moon is in its last quarter. This
map is ready to use with the Loaner Scope (south is up).
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10. Observing the Bright Planets
You can observe the bright planets –
Venus, Mars, Jupiter, and Saturn –
with this telescope. How easy it is to
see these planets depends on where
they are in their orbits. When they
are close to the Earth, they will be at
their brightest and easiest to view.
When they are far away they may be
hard to spot, and when they are on
the other side of the sun from us,
they will not be visible.
If a planet is visible during the time
that you are using the Loaner Scope,
you can try to spot it on your own,
or go online to get more specific
information on where to find it. Here
are a few good resources:
•

Time and Date – Tonight’s Sky: Enter your city to see what time planets
will rise and set each day: https://www.timeanddate.com/astronomy/night/

•

Skymaps: Download a free chart each month that shows the location of
the planets (and other interesting things to see): http://www.skymaps.com/

•

EarthSky: Provides updates throughout the month for planetary locations
and other interesting sights: http://earthsky.org/tonight

Venus is brilliant and easy to spot when it is not too near the sun. It can be seen
either in the west after sunset or in the east before sunrise. Venus has phases like
the moon; when it is near the Earth, it will appear as a small, bright crescent.
Mars is often no larger than a dot in the telescope. But every two years, Mars
comes close to the Earth, and will shine brightly in the evening sky; in the
telescope it will be a very small round disk.
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Jupiter is easily
visible much of the
year, as a small,
slightly flattened disk
with dark cloud
bands. And you may
see up to four small
yellow “stars” in a
row on either side of the planet –the four largest moons – Io, Europa,
Ganymede, and Callisto (discovered by Galileo, they are called the “Galilean”
moons).
Saturn is smaller and dimmer than Jupiter, but its ring system is instantly
recognizable. The nearby yellow “star” is Saturn’s largest moon, Titan.
The table below list months when the bright planets are most likely to be visible
in the evening. Consult one of the listed resources above to find out the exact
time the planet rises and sets and where to find it in the night sky.
Visible Planets by Month in the Evenings
Legend: Venus (V), Mars (M), Jupiter (J), Saturn (S)
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JS
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S
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VJS

MJS

M

V

MJS
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11. Observing Deep Sky Objects
The Loaner Scope can be used to see some deep sky objects, also known as
“faint fuzzies,” such as:
• Double stars: What looks like a single star “naked eye” could be two or more

stars together in a telescope. Paired stars can be bound together in orbit
(physical double) or just look close together (optical double).
• Open clusters: Loose groups of a few thousand stars that all formed together

from the same cloud of dust and gases. There are more than 1,100 of these in
our Milky Way Galaxy.
• Globular clusters: Spherical clusters of stars, tightly bound by gravity, that

orbit a galactic core as a satellite (similar to how the moon orbits the earth).
There are about 150 orbiting the Milky Way.
• Nebulae: Interstellar clouds of dust and gases. Orion’s Nebula is the easiest to

spot in this scope – it has a hazy bluish glow on dark nights in the winter.
• Galaxies: Very large, gravitationally bound groups of stars and gases. All the

individual stars you see in the sky are in our own galaxy, the Milky Way. Our
nearest neighbor is the Andromeda Galaxy (2.5 million light years away).
The following pages provide six “all sky” maps, and information on some of the
brighter deep sky objects you may be able to see with the Loaner Scope during
each season of the year. (The planets are not represented on the maps, as they
are always moving). Thanks to the Astronomical League (www.astroleague.org)
for providing this information.
You can also use the constellation finder (planisphere) included in the accessory
bag. Use the dial to set the month, day, and time, and the planisphere will show
you which constellations you can see in the sky that night. A book is also
included, 50 Things to See in the Night Sky, with more ideas for objects to
observe.
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All-Sky Map for January and February

Source: The Astronomical League, www.astroleague.org
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Deep Sky Objects for January-February (and NovemberDecember), Early Evening

Source: The Astronomical League, www.astroleague.org
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More Deep Sky Objects for January-February & March-April, Early
Evening

Source: The Astronomical League, www.astroleague.org
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All-Sky Map for March-April

Source: The Astronomical League, www.astroleague.org
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More Deep Sky Objects for March-April, Early Evening

Source: The Astronomical League, www.astroleague.org
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All-Sky Map for May-June

Source: The Astronomical League, www.astroleague.org
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Deep Sky Objects for May-June, Early Evening

Source: The Astronomical League, www.astroleague.org
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All-Sky Map for July-August

Source: The Astronomical League, www.astroleague.org
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Deep Sky Objects for July-August, Early Evening

Source: The Astronomical League, www.astroleague.org
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More Deep Sky Objects for July-August, Early Evening

Source: The Astronomical League, www.astroleague.org
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All-Sky Map for September-October

Source: The Astronomical League, www.astroleague.org
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Deep Sky Objects for September-October, Early Evening

Source: The Astronomical League, www.astroleague.org
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All-Sky Map for November-December

Source: The Astronomical League, www.astroleague.org

32

12. Additional Resources
Books for Beginning Astronomers
•

Nightwatch: A Practical Guide to Viewing the Universe, Terence Dickinson

•

Turn Left at Orion: Hundreds of Night Sky Objects to See in a Home
Telescope, Guy Consolmagno

•

The Backyard Astronomer's Guide, Terence Dickinson

•

The Total Skywatcher's Manual, Astronomical Society of the Pacific

Books for Kids
•

The Stars, A New Way to See Them, H.A. Rey

•

Find the Constellations, H.A. Rey

Planetarium Software (see the entire sky at night, for a specific date and
time)
•

Skychart (Cartes du Ciel): https://www.ap-i.net/skychart/en/start

•

Stellarium: http://www.stellarium.org/

Virtual Moon Atlas: http://virtual-moon-atlas.en.uptodown.com/
Phone Apps
•

Clear Outside: check the weather for astronomy

•

Phases of the Moon: plan moon viewing

•

SkyEye: Android whole-sky view

•

SkyView: iOS whole-sky view

•

DSO Planner: find deep sky objects

•

Heavens Above: track the ISS and satellites

•

Meteor Shower Calendar: for upcoming meteor showers

Find more observing resources at: http://assne.org
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About the Astronomical Society of Southern New England
The Astronomical Society of Southern New England (ASSNE) is a non-profit association
of amateur astronomers, founded in 1995. We observe and socialize together and provide
community outreach on all things astronomy in Southeastern Massachusetts and Rhode
Island.
Our motto is “to educate and inspire,” and ASSNE is committed to spreading the joy of
astronomy, through club activities for our members, the Library Loaner Scope Program, and
educational/outreach programs in our community.
To learn more about us, visit our website at http://assne.org or contact us
at info@assne.org.

