NEW HAMPSHIRE
ASTRONOMICAL SOCIETY

LIBRARY TELESCOPE PROGRAM

“The best thing that we're put here for’s to see;
The strongest thing that’s given us to see withitsl@scope.
Someone in every town seems to me owes it towinetdokeep one.
In Littleton it may as well be me.”

Those words from Robert Frost's poem, “The Staitt®pl so eloquently summarize the idea behind NFASbrary
Telescope Program.

The New Hampshire Astronomical Society, and paldity its Education-Outreach Committee, startectipig
telescopes and educational materials in seledieatiies in NH beginning in Dec 2008.

Our goals: to help foster scientific literacy andstimulate the interest in astronomy, enable peoplo have never
looked through a telescope the chance to experityecexcitement that comes from discovery and ewige a
valuable asset for the library along with NHAS afsice in maintenance.

From a humble beginning of two scopes placed ir82@% program has grown beyond our expectatioingtode
more than 70 libraries in New Hampshire. Placirgytdlescopes in local public libraries insteadabfo®ls, allows
greater general access to the scope since thdyecaut into circulation just as book.

Where applicable, a local Club member will act ésstéer parent to the scope. He or she will pecaltly clean and
adjust the telescope, and act as a local astrobnesource to the library patrons. Additionallyibeary member or
student from a local school could be engaged apprentice astronomer to provide needed care tecthee.

The NHAS has selected the “StarBlast 4.5 inch Asinoical Telescope” for the libraries, along witham eye
piece and supportive material. We have re-writteninstruction manual and provide a laminated asiound 4 by
6 inch copy with each scope. The NHAS modifiedgetgpe is easy to use and robust. There is notbingsgemble. It
has a wooden base, not the usual spindly tripasl [Blge telescope is of manageable size, but helatavely large
optical tube. This means that the Moon and deembjgcts will show far more detail than one cowdd wvith the
common “beginners” telescope. It also has a laedd bf view that allows the object to stay in #ngepiece longer.

This is a quality instrument, reviewed by a numidfesistronomical publications and found quite wortkynding for
the scopes has come from a variety of sourceNH%&S general budget, some specific donations fraamivers, the
public through donations at Sky Watches, and ljppatrons interested in giving something to themmunities.
While we have presented a few libraries with otntrigifts, the majority of the libraries have optedpourchase their
telescope with their own funds, accepting the Glulidance and support.

The Library Scope Project continues to be very wezleived. Each participating library typically fagvaiting list

for their telescopes, and has setup book displatystie telescope as a centerpiece. We at NHASaeproud of
the success of the program and are delighted tade@n opportunity to further share our love @& thght sky in this
unique way. Thank you for visiting and taking atenest in our work. Please feel free to copy thhaggpam and the
materials about the project (attribution would peraciated). Let us know about your thoughts raggrthe LTP
and if you start one of your own.
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Modifications made to the Orion StarBlast 4.5
to make it more “Library Friendly”

For use by any astronomy club wishing to start theiown
Library Telescope Loaner Programs

Courtesy of the New Hampshire Astronomical Society
http://www.nhastro.comhttps://www.facebook.com/LibraryTelescopeProgram

Improvements as of
April, 2016
based upon what we learn from experience.

Why the StarBlast 4.5 is a good loaner telescope.

Having looked at the available “entry level” telepes that might be suitable as a loaner for a stake Library
Telescope Program, we narrowed down the criterraughly this list:

1) It should not frustrate people.

2) It should take little time to set up.

3) It should not require extensive training which leswout the classic German equatorial and fork nsount
4) Good optics, with a wide field of view, so peoplntt have to chase objects.

5) It must be relatively inexpensive.

6) It must be durable.

7) 1t should be portable and relatively self-containgih few parts to lose.

8) It should be stable, leaving out spindly tripodbjah are what one gets with low cost.

9) It should have a decent finder scope because paapleeed to star-hop to dim objects.

A lot of Dobsonian mounted reflectors fit this degtion, but, the StarBlast
4.5 gives it in a short tube (18inches) and weighg13 Ibs.

Most people are not malicious, but many, partidulahildren (or those who
tend to act like children) like to explore and fieldvith things. We
encourage exploration; it's the fiddling we tryrtonimize. The SB 4.5is a
very nice telescope with good optics, a large-aperteasy to carry and eas
to adjust. It's 3 out of 4 stars as a loaner scop®n-astronomically skilled
people, who comprise our target audience. It's'dasy to adjust” part that
will get people into trouble.

We make a number of modifications to the SB 4.5 lie#p protect the scope
from idle hands, and generally make it easier & ukhe following
modifications have worked well for us.
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Replace the collimation knobs at the rear of the Oical Tube Assembly (OTA).

Why? The collimation or alignment of the mirrors witheteyepiece is beyond the scope, so to speak, of the
instruction manual and the vast majority of thedily patrons. It is best left to the “Caretakergi'do. So, we
remove the locking knobs, as they don’t really dach and replace the collimation knobs with lockings that are
much harder to move with fingers.

*"Caretakers”... When applicable, a local Club memé&ets as a caretaker to the scope. He or sheavithgically
clean and adjust the telescope, and act as adetrahomical resource to the library patrons. Adddlly, a library
member or student from a local school could be gagas an apprentice astronomer to provide neededathe
scope.

Tools you will need:

* Mirror cleaning supplies: The Doc Clay Cleaning #@m O.P.T.

* http://www.optcorp.com/product.aspx?pid=9794&kw=ldpst=3

e #2 Philips head screwdriver

* 8mm nut driver, socket or wrench

o 15/64 drill bit & drill

* 2mm Allen wrench, with a white piece of tape fladge its shaft (to help in finding it when you dribp)
* Red Loctite

Parts you will need:

*  5mm X 30 mm flathead Stainless Steel screws - Gegiaeeded.

» Self locking Stainless Steel hex nuts w/5mm thréidis uses the 8mm
wrench) - 3 pieces needed.

* Flat Stainless Steel Washers, #10 — 3 pieces needed

1) Remove the three small screws that hold the primaror cell to the
OTA and remove the cell, placing it mirror down something clean.

2) Remove the six chrome knobs that one uses to atigishirror and throw
them out.

3) Lift of the back of the cell. Drill out the thresenaller holes with the 15/648§
bit. The new bolts will go through these holesack it aside.

4) Remove the cardboard circle and throw it outusdt gets wet with dew
and keeps the mirror from reaching ambient tempezat

5) Turn the mirror over and remove the six screws tioéd the mirror
retaining clips, and set aside.

6) Remove the mirror and avoid leaving finger printstioe mirror!

7) Remove the three Philips-head screws that are uhdemnirror, and
replace them with three 5mm x 30mm flat-head scwwhite leaving the
three springs in place. Use a dab of quick sexypader the head of the
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SCrews.

8) Place the cell back on the mirror holder, putting hew bolts through the newly widened holes. Tglaoe a
washer over the bolt and thread a lock-nut oveh @athe screws until the plastic insert starterigage.

9) Reassemble the mirror and its retaining clips.hi&g until just snug, and then back off a pinch.

10)Check that the mirror is clean*, and replace theanicell into the OTA, (mindful of the notch fittg the
OTA seam) securing it with the three small screws.

11)Don't collimate the main mirror just yet. Give tygoxy used in step 7 to dry. Use the 2mm Alleengh to
adjust the secondary.

*NOTE: If you find the mirror is not clean, please follow the instructionsin the cleaning kit, or go to
http://sctscopes.net/ASO Cleaning System.rtf *

Modifications to the Base:

Why? The stock bearings tend to be “gritty” and thegeavill not be smooth and will jerk while viewin@-he
staples that hold them are sometimes sticking bip thereby further aggravating the problem. A sthty turning
scope makes for happier patrons. If the scopes feklto you, you can skip this section.

(Note that we have stopped performing this prooeds Orion's stock base has been good lately.)

Tools that you will need:
« Two wrenches
e One pair of pliers

Parts that you will need:
» Blue plastic furniture sliders (We recommend “Ma§iders 1 Sliding
disks w/adhesive” Stock #9216) A total of six geaevill be needed.

1) Remove the eyepiece holder and tighten the scr@Wisthe holes in
the upright part.

2) Remove the pivot bolt with a wrench on the botterd another at the
top. Then lift off the upper part of the telescdyaese.

3) Remove the three rectangular white plastic begrads on the bottom
section of the base. Throw them out. (The stapdesl to hold them
might need pulling, hence the pliers.)

4) Replace the bearing pads with the light-blue fumaitpads. Install them in about the same placepbate the
other three near the pivot. Throw out the plastsher.

5) Reassemble the base.
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Replacing the eyepieces with a Celestron Zoon 8-24

Why? We like to have the scope as an All-In-One packafé, little to drop
and get lost or broken. Also, the stock eyepiecesnediocre and are
something else about which to worry. The use isfrislatively inexpensive

screws on the focuser, to minimize fiddling. We eaoid using a Moon filter
by stopping the aperture down using the dust cover with a modest modificatiofi

Tools that you will need:

* 3mm dia x 8mm long .50 pitch stainless socket butiead screws (two) g

* An Allen wrench for tightening the eyepiece seews. Flag the
wrenches with red tape.

Parts that you will need:
» Celestron 8-24mm Zoom eyepiece
* 8" nylon Mason’s line string
* Epoxy Glue - Fast setting
* Velcro “Spots” (1” by 34”)

1) Remove the black ring attached to the Chrome fodube and take
out the two eye piece retaining knobs. Replace twémthe 3mm
Button Head Cap Screws. Tighten them up with tkifleiyged Allen
wrench.

2) Place some "Loctite 425" on the threads of thedectube and the
ring and reassemble. This will help keep the es@pittached to the
focuser. "Loctite 425" is compatible with plastics.

3) Remove the silver tube from the base of the zooepiege. Put
Loctite 425 on the threads and reassemble. Tperyortion of the
eyepiece also can be disassembled, so carefullyamse Loctite 425
on that, too. Note: Some thread locking glues seem to eat tistipla
hence the use of the Loctite 425.

4) Secure the zoom eyepiece in the focuser and tightescrews to hold it firmly in place. (You maefer to
do this after collimation.)

5) Drill a hole in the center of the zoom lens covettis just big enough to fit the string. Tie akm the end
under the cap, and a slip knot on the other erabplthe slip knot over the finder scope base agiden.
This is like the “Idiot Strings” people use to keepck of their mittens.

6) Drill a 2 inch hole in the dust cover. Place tlodehsaw next to the ridge on the inside of the doser,
centered at the top of the cover. Drill througl &im the waste plastic. Insert a 2” auto acoes®r. These
can be removed by a soft push from the inside.
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7) Drill a hole in the main dust cover’s center. [De same with the little cover. Thread a stringdigh and tie
this off to the knob on the vertical support of trese. Put a hook side of white Velcro on the dasger and a
Loop piece on the base. This allows the patrdmotd the cover on the base and the string kedpsnit
wandering.

Install the Finder Scope with AA Battery pack and auble sided tape

The EZ Finder Il is a good finder scope, but féerading telescope, we thought we could make some
improvements that would make it more “User Friefidly

The first issue was the tendency of the finder iggke on the two screws that hold it in place. Twvim strips of
Scotch Outdoor Mounting Tape tape placed on thembwanting surfaces fixed the problem very well.

Second, the battery is hard to change for somel@eapd tends to drain quickly when the findereis bn. We
originally stuck a AA battery pack to the OTA anded the leads to replace the button battery. TWerried
sticking the battery pack to the side of the finslgspe. This works much better, as one can rethaventire
finder scope for service or replacement.

The third issue concerns how the leads are cormhéatie battery terminals inside the finder scoyée tried
soldering, screws, double sided tape, and replabiadpattery with various “fillers” to hold the w8 in place.

Building on the efforts from the Southern Maine rAsbmers, the following seems to work very well.

First, we remove the label on the left side to@ase adhesion.
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Then we use two layers of Scotch Outdoor Mountiagélto affix the battery pack to the side of tineléir scope.

Next, we cut a notch in the left side of the batver. This keeps the wires
away from the sharp edges of the battery clip. évdnel tool works very well for
creating the notch.

We use a 3/4x1/8 inch rubber disc as an insulatdrla? x 1/4 x .016 brass}{
strips that we solder to the battery box wires. Mg both from our local
hardware store. The brass comes in 1/2" x 12"xddips and the rubber is
an automotive product that comes in a 4"x4"x1/1@. Wde cut both to the
dimensions above.

After trimming the wires to length, we solder thrads strips to the wires and use
super glue to fasten one of the strips to the rubiseilator. Use of needle nose
pliers to hold the brass strip in place while thpes glue dries. (helps to keep
fingers from sticking together). then the rubbed path contacts is put in place
with the red lead on top of the pad, under thesbattlip. We only glue the positive
brass strip to the rubber so that the assembly snadst contact top and bottom.

Finally, the cover is replaced with the wires exgtthrough the notch.
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Place Moon Map and Labels on the base & OTA.

Why? By placing a Moon map on the OTA there is ons tbéing to carry and perhaps lose. The other $atiedlithe
user about the magnification and field of view atleeyepiece setting. It also states from whontalescope comes
and who is supporting it.

Tools that you will need:
e Scissors

Parts that you will need:
» Laminating sheets (Available from Staples. Thelgn
sided kind will work quite well.)
e Printed material

1) Print out the Moon map so that the image is abanthes
square. Cut out the Moon Map and laminate it,ilgaea
border of laminate around the edges. The Moon mithev
placed to the right of the OTA holder with the tigide
close to the mirror cell.

2) Laminate the Magnification Chart and place it ribar
eyepiece.

3) Edit the “Fostered by” label below to suite youeds,
laminate it and then mount it near the eyepieaw, to

Attach the Camera Bag for the accessories

Tools that you will need:
e Scissors
e Lighter

Parts that you will need:

e A small belt bag (think mini fanny pack.) (We uke Outdoor Products Waistpack #1243WM from Wal-
Mart).

1) Remove the labels and packaging.

2) Pull the belt ends so that the buckles are tighireg the pack to make the smallest diameter.

3) Cut the waist belt ends about an inch from the kauckYou will probably cut about 24 inches frontka
side.)
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4) Use the lighter to melt the belt ends near the leuickprevent the ends from fraying.

5) Attach the pack to the upright part of the mount.

6) Place the Lens-pen, Moon filter, instruction boakid the Constellation Pocket Guide (see below)timto
pack. In the little zippered pocket in the badkcp the collimation cap that came with the telpscalong
with a spare set of batteries for the finder scdptare the batteries in a plastic bag.

Printed Material

*The Instruction book is a spiral bound, plastimiaated, edited version of the Orion instructiopetis. As the
formatting is different from this article, it wile presented separately. The 18 page bookleiggron 9 (4 by 6
inch) unlined index cards. The lamination keegshboklet dry when out under the dew forming nigjtyt. Staples,
Kinko’s, or other office supply houses, will, foisenall fee, laminate and spiral bind the instruddiolt is important
that the holes for the binding are through the feat@ only and not through the 4 by 6 card sto®&OTE: If the
holes for the binding DO hit the paper then dew,wiver time cause the ink to wick across the p#percby making
it look like a chromatogram. Do try to keep theall width of the book to about 6 ¥4” so it wilt fn the pouch.

Thingsto include:

TheNational Audubon Society’s “Pocket Guide to Constel lations of the Northern Skies” is a great
book. It allows one to locate the constellatiopseason and by direction. It then lets you loplaiparticular
constellation and find the deep sky objects withit constellation. What is best is that it ai$®ricely into the
Waistpack! We have clipped off the upper rightdaorner of the book through to page 34. Thiswalone to
“thumb” quickly to the section about seasonal skidg have also clipped the bottom right corngrage 68 which
allows one to thumb through the constellationsigect

Placed on the base of the telescope:

This telescope is “fostered” by

The New Hampshire Astronomical Society

The NHAS is a state chartered non-profit educationganization, promoting public awareness of astroy. We hold public sky watches
demonstrations, presentations, and discussionfsealbf charge.

Visit http://nhastro.confor a calendar of events, information, newslegted links to astronomy-related sites. Or, send-araié to
info@nhastro.com/

Join our free public skywatch on the first Friddyttee month, weather permitting, at the McAuliffeepard Discovery Center in Concordy
NH. http://www.starhop.com/

The Club is also providing the Library with ongoisigpport in education and maintenance of the tefesc We hope you enjoy using thd
telescope.
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The magnification chart can be placed near thepeee and formatted as you'd like.

Eyepiece Chart for Star Blast 4}5
fl= 4 114
focal lengtl 450.( True Fielc
Eyepiec: Powe Deg- min
6 75 0.42
10 45 1.09
17 26 1.58
25 18 2.53

The Sun warning can be placed on the base:

Never look at the sun!

Iltems for the “Library Telescope Project’” Package

StarBlast 4.5 Telescope - Purchased from Orionstelee http://www.telescope.com/

Orion Mini Pro Cleaning Tool

Celestron 8-24mm Zoom eyepiece - Purchased from QRp://www.optcorp.com/

Items from local retail stores:

National Audubon Society Pocket Guide Constellaion ISBN: 0-679-77998-1

AA Battery holder - Radio Shack # 270-408

"Red"/White 3-LED Brinkman Headlamp (Ace Hardwatieme Depot, etc.)

Belt pack for holding eyepieces (We get ours at-Watt: Outdoor Products, Waist Pack Sling,
“Marilyn”)
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From the NHAS:
Laminated and spiral bound instructions
Miscellaneous parts & tools

11



