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Library Loaner Telescope Program
Users Manual 11/18/15
Orion StarBlast 4.5"Telescope

Loaner Scope’s 250 Eyes
Telescopes can be complicated, difficult-to-use instruments. They
need not be that way, though. Library patrons now have an
opportunity to view the heavens through a telescope with good
optics and a basic, easy-to-use design. Without having a great deal
of expertise, the patron can obtain clear observations of craters on
our Moon, Jupiter and its moons, Saturn and its rings, and the
brighter star clusters and nebulae.

This 4.5 inch aperture telescope captures an equivalent amount of light as 250 human
eyes. It has a zoom eyepiece, which gives a range of magnifications from 20 power to
60 power, and shows a large field of view spanning from 1º to over 2º. This telescope
and zoom eyepiece combination gives the library patron a good introduction to the
wonders that await in the night sky.

THE ASTRONOMICAL LEAGUE
Our Universe
Its wonder, its beauty, its mystery
www.astroleague.org
The basics of the Library Loaner Telescope Program were originally conceived by the
New Hampshire Astronomical Society (nhastro.com/ltp.php). The Astronomical League
greatly appreciates its efforts in creating the library telescope program.
The Astronomical League promotes the advancement and understanding of astronomy
and related sciences among its 16,000 members and the public-at-large. More
information about the Astronomical League can be found at www.astroleague.org.
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Northern Cross
Science Foundation
The Northern Cross is proud to play a major role of the Library Loaner Telescope Program. The Club is providing the library with ongoing help in education and maintenance of the telescope.
While gaining in popularity across the country, the USS Liberty Memorial Public
Library has the distinction to be the first Library to establish this

On Behalf of the Northern Cross Science Foundation thank you for participating in the
Library Loaner Telescope Program. This is a great way to begin a journey of discovery of our universe. Man answers can be found in this Users Manual to questions you may have. Look to the
NCSF as a resource for additional information about using telescopes and questions of astronomy.
Many of our members have years of experience and are willing to share at our monthly meetings
or public observing sessions. See www.ncsf.info for our calendar of events.

The Northern Cross Science Foundation is a non-profit organization that has been a window
to the universe for all of the Milwaukee north shore and its western neighbors since 1974.
Dedicated to the pursuit of astronomy and related sciences on an amateur level, the NCSF is
a small, friendly organization, where members come from all walks of life. Anyone will feel
comfortable as you take your first step and see the universe "up close and personal."
Please check us out!
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Users Manual: Telescope Operation
Please read these directions carefully

Important words of caution: Please read!

Do not look at the sun with this telescope, as it is not designed for
safe solar viewing. Severe and permanent eye damage will occur if
the sun is observed with this telescope!

Transporting the Telescope
The easiest way to carry the scope is to place your forearm under the telescope tube
when it is in a level position, and lift, holding the upright support against your side.
When in a car, simply place the scope on a seat and use a seatbelt to secure it.
The lap belt goes across the base, and the chest belt should cross the tube. Always
move the scope gently so as not to bump the eyepiece or finder.

Telescope Setup
The most important thing that you can provide is a sturdy table for the telescope to sit
on. A wiggly table will introduce a bothersome vibrations that are amplified in the
telescope. A solid small table or picnic table is ideal and places the eyepiece at a comfortable height. You should face the telescope with the Sun Warning Sticker facing you,
then the eyepiece will be tipped toward you when viewing.
Northern Cross Science Foundation www.ncsf.info
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Learn the Loaner Scope’s basic anatomy
Moon Port
End Cap

Red Dot Finder

Focuser

Zoom Eyepiece

Eyepiece Cap

Tube Clamp

Tube Collar

Altitude Brake

Optical Tube

Mirror Cap

Handle
Platform

Azimuth Base
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Care and Maintenance
Regarding cleaning the lenses or mirrors: Don’t. Let the Librarian know if they
seem dirty. Eye pieces, however, can get dirty fairly quickly, particularly when poked
with fingers. Please don’t poke them as it’s very easy to scratch the coatings. Be sure
to store the telescope with the dust caps on.
Aligning the Mirrors: Again, please don’t. If it seems that the telescopes image
does not come to a sharp focus and is in need of adjustment, please tell the Librarian.

Fog on the mirrors and eyepieces: One of the odd things that happens when star
gazing is that dew forms on pretty much everything (and everyone). Dew on the tube
and base does not hurt the telescope as long as it can dry off during the day. The big
mirror is tucked safely down at the bottom of the telescope, and so it does not get much
dew on it. Eyepieces, however, often have dew form on them, making them useless until
they warm up and dry out. If the eyepiece fogs up, wrap your hands around it for a few
moments. As it warms up, the fog should disappear. Please don’t wipe the lens with a
tissue or cloth as it has special coatings on it that could be damaged if you do.
Please ask people to not touch the lens… ever.
Make note: At the end of an observing session, be sure to install the tethered end
caps in place prior to storing indoors. After the scope reaches room temperature, remove
the caps to see if the optics look wet. If they do, point the telescope tube horizontally and
leave the caps off so the optics can dry out. Later, be sure to put the caps back in place.

Getting Started
Please read the instructions and practice with the telescope inside before you take it out
in the dark. The image will be much better if you let the telescope cool down to air
temperature before you start observing. Especially if the outside temperature is
considerably cooler than indoors where the scope is stored.

This is a “Push-to” telescope. Using the red dot finder as a guide you push the telescope
to the target object. You will notice that the object will slowly drift out of the field of view,
(area see through the eyepiece), due to the earth’s rotation. You simply reposition the
telescope to keep the object centered in the eyepiece. Objects drift across the field of
view faster at higher magnifications. This is because the field of view becomes narrower.
Like many reflector telescopes, the image in the eyepiece is rotated upside-down.
This is normal for an astronomical telescope. With a little practice you should learn which
way to push the scope to center a subject. When looking at star charts you need to keep
this in mind. The Moon map pages in this manual need to be flipped to appear as seen.
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The Eyepiece chart on the telescope shows what magnification you will have for
each setting of the Zoom Eye piece. The “True Field” describes the width of the image in
the eyepiece. A full Moon is 30 minutes of a degree (or ½ of a degree) wide, so you
could fit about 4 full Moons in the field of view when using the 18mm setting. Set the
Zoom setting by rotating the zoom barrel. Start with the low power (24 mm), and
change until your target fits the eyepiece the way you like. The larger the number the
lower the power and wider the field
of view..
Many “deep-sky” objects are big,
but dim. Low magnification will be
better for them. Once you’ve
centered an object in the eyepiece,
you can switch to a higher
magnification by twisting the
Zooms’ barrel towards the “8”. This
is recommended for small and
bright objects, like planets and
double stars. The Moon also takes
higher magnifications well.

How to focus


Use both hands to Turn the two knurled wheels
on the focuser.



Slowly rotate the focus wheels until the object
comes into sharp focus. Go a little bit beyond
sharp focus until the image starts to blur again,
then reverse the rotation of the knob, just to
make sure you’ve hit the exact focus point.



When focusing on stars, bring them to as small
a point as possible.



Each zoom setting of the eyepiece requires a
slightly different focus.



Each person may need a different focus setting.

Zoom Barrel

Zoom Indicator

Do You Wear Eyeglasses? If so, you will probably be able to observe with your glasses off by just
refocusing the telescope to your unaided vision. If
your eyes are astigmatic, images will probably
appear best with glasses on. This is because a telescope’s focuser can accommodate for nearsightedness or farsightedness, but not astigmatism.
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This is important enough to say again:
WARNING: Never look directly at the Sun through your telescope or its finder scope — even for
an instant - as permanent eye damage could result. This is one of the few really bad things you
can do to yourself twice. Young children should use this telescope only with adult supervision.
If you find that it’s awkward to put your eye up to the eyepiece, you can rotate the scope
tube by loosening the knob on the tube clamp and rotating the telescope tube until the
focuser is in a convenient position. Be sure to tighten it again!

You may find that the telescope tube is either too hard to move or does not stay in place
and drifts when looking overhead. Use the altitude adjustment brake, to find the right level
of tension for viewing. Do not over tighten!

Operating the EZ Finder
A “finder scope” helps you point the scope, rather like a rifle sight. The EZ Finder works
by projecting a tiny red dot onto a screen mounted in the front of the unit, so that when you
look through the screen, the red dot will appear to float in space. Turn the power knob
clockwise until you hear a “click” indicating that power is on. With your eye positioned
near the rear of the telescope, look through the EZ Finder with both eyes open to see the
red dot. The intensity of the dot can be adjusted by turning the power knob. Use the
dimmest possible setting that allows you to see the dot without difficulty. When the EZ
Finder is properly aligned with the telescope, an object that is centered on the EZ Finder’s
red dot should also appear in the center of the telescope’s eyepiece. Checking the
alignment of the EZ Finder is easiest during daylight. Aim the telescope at a distant object,
such as the top of a telephone pole or chimney and center it in the telescope’s eyepiece.
Now, turn the EZ Finder on and look through it. The object should appear near or under
the red dot. If not: Without moving the telescope, use the EZ Finder’s left/right (azimuth)
and up/down (altitude) adjustment knobs to position the red dot on the object in the
eyepiece. If the red dot is centered on
Viewing
the object in eyepiece, you’re done!
Window
The finder scope has a battery pack
attached to the telescope. To change
batteries, just remove the small Philips
head screw and tip the cover off the
pack, and replace the two AA batteries.
At the end of your observing session,
be sure to turn the power knob
counterclockwise until it clicks off.
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What to Expect

Users Manual: The Observer

Don’t expect to see color as you do in NASA photos as our eyes are not sensitive enough
to see color in deep-sky objects, except in a few of the brightest ones. Many will look like
dim gray smudges. Keep in mind that you are seeing these objects using your own eyes
often at unimaginable distances! Learning about them just adds to the wonderment.
Depending upon what is in the sky; Planets will look small, but you might be able to see
cloud bands on Jupiter or the rings of Saturn. Craters on the Moon will be clear and
numerous, the waxing and waning of Venus should be visible, and many bright deep-sky
objects will fill the eyepiece.
Each session with your telescope will be a learning experience. Each time you work with
the telescope, it will get easier to use, and stellar objects will become easier to find. Your
observing skills will get sharper, you will be able to glimpse more details and structure.

When to go observing:
“Seeing” and Transparency: Atmospheric conditions
vary significantly from night to night. “Seeing” refers to the
steadiness of the Earth’s atmosphere at a given time. In
conditions of poor seeing, atmospheric turbulence causes
objects viewed through the telescope to “boil”. In conditions
of good seeing, star twinkling is minimal and images appear
steady in the eyepiece. Seeing is best overhead, worst at the
horizon where you look through more atmosphere.
Good “transparency” is especially important for observing
faint objects. Transparency is judged by the magnitude of the
faintest stars you can see with the unaided eye (Mag.1 is
very bright, higher numbers are dimmer. 5th magnitude or fainter is desirable. Bright objects like the moon and planets can be seen equally well in skies brightened by city lights
when transparency is low.

Looking at the Little Dipper will show you how good the viewing is. If you can see all the
stars, you are doing pretty well. Be sure take plenty of
time for your eyes to adapt to the dark.
Light pollution: Transparency is effected by stray
light. Most deep-sky objects are very faint, so it is important that you find an observing site well away from city light pollution. Avoiding the light
from a bright moon should be considered. Best viewing is near a new moon. If you simply
like the convenience of your back yard, try to block out any street lights or yard lights by
locating your scope so a tree or your house blocks the glare.
Northern Cross Science Foundation www.ncsf.info
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If you go to http://www.ncsf.info, you will find a link to the “Clear Sky Chart” on the home
page. The chart is a time line for weather. If you click on the chart, you will link to a detailed
explanation. As example, The first 4 bars are the most important: Is it cloudy? How clear is
the sky? What is the “Seeing”, and finally, how dark is it? The deeper blue squares are, the
better. In the chart below, Saturday night looks good, while Sunday night will be cloudy.

Prepare for an evening of Observing:
You can avoid a lot of frustration by planning for a night of observing. It requires some
homework on your part but after looking at the moon it prepares you for the inevitable
question. “Ok, now what do I look at?”
Study: After looking through the remaining User Guide Objects that follow, select
some objects of interest and find out where it will be in the sky and plan on how to locate
it. For something bright like the moon you should have no trouble locating it if near first
quarter. Deep sky objects will require you to star hop and star charts will be need for reference. Have a list of objects that you want to view.
Dress warm: in layers. Lets face it, standing around does not generate a lot of body
heat when it is cool out. Getting chilled is an invitation to pack things up and head inside
where it’s warm. As a rule of thumb dress twice as warm as you normally would. The feet
are often the first to get cold. Sandals are a poor choice and wearing insulated boots are
often necessary before the snow flies.
Red Light: It has been noted earlier that spending some time under dark skies is
needed to dark adapt the eyes before any serious deep sky viewing. Once achieved it is
maintained by using a dim red flashlight to illuminate notes and charts. One is provided with
this Library Loaner Telescope.
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Prepare for an evening of Observing continued:
Averted Vision: A trick for viewing very faint objects that seem to make them
brighten like magic is when you look at them “out of the corner of your eye”. This is
called “Averted Vision” and can be very rewarding when practiced. Your eyes are more
sensitive to light off the center of vision .
Star Hopping: This term describes how one uses a star chart to find objects too
dim to see without a telescope. You likely already know how to do this, if you can find
the North Star by following the “pointer stars” of the Big Dipper. To find a deep sky object, look for a pattern of stars that can act as landmarks for it.
Star Gazer: Getting acquainted with the constellations of the night sky can be one
of the most important parts of being able to find celestial objects. Watching how they
change over the seasons is a satisfying discovery and gives order to once unrecognizable groups of stars. A telescope is not required for this activity. Simple stick figure star
charts are all that is needed to start from the brighter well known constellations, (like Ursa Major that contains the Big Dipper), and working your way around the sky to fainter
neighboring groups.
Seasonal: As attractive as it seems, Summer may not always the best time to view
with a telescope. Be aware that it does not get dark until it is almost 10:00 pm in early
July. Some type of mosquito repellant may be required to give some needed relief too.
Winter evenings are dark very early and the cold dry air seems to make the sky look extra dark. but the cold can be brutal. Spring and Fall are somewhere in between and appeal to many star gazers. The nice thing about the Library Loaner Telescope is that it
can be set up and taken down in only a few minutes so you can take advantage of any
clear night throughout the year even if it is for only a brief period of time.
Sky Maps: There is one popular star chart that the Northern Cross recommends. It
is a free downloadable PDF monthly chart that shows the seasonal stars and includes
the currant planetary positions and great additional information. Under download the latest issue choose Northern Hemisphere for the currant month. http://www.skymaps.com/

Enjoy your journey into the heavenly realm!
One more time, and with Feeling! WARNING: Never look directly at the Sun through your
telescope or its finder scope — even for an instant — or permanent eye damage could result.
Do not point the telescope at the Sun, as parts will melt! Children should use this telescope only with adult supervision
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