
Pewaukee Public Library  Harken 
Observatory 1

Written by Scott Berg.  First presented by Scott at the Harken Observatory public 
open house on January 13, 2007.
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These are Scottôs list of goals.  Many others are possible.
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Pupil size table may be found at:  http://www.sizes.com/people/pupil_size.htm

A human eye pupil diameter for an average 20 year old in the dark is 8mm or a 
hole of 50 mm2   Maximum pupil diameter gets smaller with age, reducing night 
vision.
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http://www.imss.fi.it/index.html

http://brunelleschi.imss.fi.it/museum/esim.asp?c=405001

This telescope, attributed to Galileo, comprises a main tube and two smaller housings in which the objective 
and the eyepiece are mounted. The main tube consists of two semicircular tubes held together with copper 
wire. It is covered with paper. The objective measures 51 mm in diameter, and is biconvex, but the radii of 
curvature of the surfaces of the two faces are not equal; the focal length is 1,330 mm, the thickness at the 
center 2.5 mm. The eyepiece is plano-concave and measures 26mm in diameter; the concave side, facing the 
eye, has a radius of curvature of 48.5 mm; the thickness at the center is 3.0 mm, the focal length -94 mm (the 
negative focal length means that the lens is diverging). The instrument's magnification is 14 and its field of 
view 15'. The attribution to Galileo is due to the fact that some of its elements ðin particular, the characteristic 
concave eyepieceðare typical of the telescopes that he produced in great numbers between 1610 and 1640. In 
1611, Prince Federico Cesi, founder of the Accademia dei Lincei, suggested calling this instrument telescopio
[from the Greek tƉle ("far") and scopeo ("I see")].

http://brunelleschi.imss.fi.it/museum/esim.asp?c=405002

Original telescope made by Galileo consisting of a main tube with separate housings at either end for the 
objective and the eyepiece. The tube is formed by strips of wood joined together. It is covered with red leather 
(which has become brown with the passage of time) with gold tooling. The plano -convex objective, with the 
convex side facing outward, has a diameter of 37 mm, an aperture of 15 mm, a focal length of 980 mm, and a 
thickness at the center of 2.0 mm. The original eyepiece was lost and was replaced in the nineteenth century 
by a biconcave eyepiece with a diameter of 22 mm, a thickness at the center of 1.8 mm, and a focal length 
of -47.5 mm (the negative focal length means that the lens is diverging). The instrument's magnification is 21 
and its field of view 15'. It is registered in the 1704 inventory of the Uffizi Gallery as "A telescope of Galileo 1 
2/3 braccia [973 mm] long in two pieces to lengthen it, covered with leather of several colors and gold tooling, 
with two lenses, of which the eyepiece is at an angle": the eyepiece was thus still present, but loose in its 
housing. By the end of the eighteenth century, it was missing. In 1611, Prince Federico Cesi, founder of the 
Accademia dei Lincei, suggested calling this instrument telescopio[from the Greek tƉle ("far") and scopeo ("I 
see")].

http://www.pacifier.com/~tpope/index.htm
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http://www.scitechantiques.com/Galileo_telescope/

e have replicated, with great care, Galileo's  two internationally famous Telescopes. The two 
originals which are attributed to Galileo are on display at  IMSS in Florence Italy. We constructed  
INV # 2428. complete with its gilded leather covering  even  duplicating its  very unusual  internal 
construction, something that has not been done before.  We made this instrument for the Griffith 
Observatory for their 2006 renovation. We also constructed INV#2427  The equally interesting 
laboratory type telescope  for the Adler Planetarium. It has a split wood tube  covered with paper 
painted  and reinforced with copper wire bands along its barrel. We took great care with both 
telescopes  reproducing each part of the instruments  to be as  close as possible to the originals. 
Each telescope was also been assembled  by hand as they were in Galileo's day. Our  dimensional 
accuracy has been kept to within a few percent in all cases and in some instance's to  fractions of a 
millimeter of  the  originals. We also chose not to antique them but to show them  as they would 
have looked when new..

Our replicas are   accurately reproduced therefore  particularly useful  as research, teaching, and 
display tools. One can see, feel them, and operate them as Galileo saw felt and operated them. This 
tactile experience high lights more accurately  their virtues and their  faults giving  a more muture 
insight into 1609 telescope making and use that Galileo his associates and customers experienced. 

The telescopes are high museum grade replicas and very rare.  The leather covered telescope, the  
replica of  IMSS inv #2428, has over 100 pieces  and  is embossed with over 400 gilding die strikes. 
It has  very unusual construction features both inside and out, with an  optical power of 21. The 
replica of  IMSS inv. 2527 represents a construction style commonly used in research / field grade 
telescopes for that time period.  It has nearer 17  pieces and  a power of 14. The pair complement 
each other, one a presentation piece destined to one of power and influence the other a field type 
instrument for  customer or colleague.
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http://www.pacifier.com/~tpope/index.htm

Endless discussion and high powered analysis of the optics of Galileoôs scope at:

http://www.pacifier.com/~tpope/Photo_Drawing_Comparison_Page.htm
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Scope shown in an Orion 120mm ED Apochromatic Refractor OTA

120mm aperture, 900mm (35.4 inch) optical length, 37.5 inch actual, f/7.5

This big -aperture, premium f/7.5 APO takes imaging to a new level of 
excitement and affordability
The 120ED is a breakthrough in performance at this low price, offering optical 
quality, workmanship, and attention to detail you'd expect to find on scopes costing 
thousands more. If you've shied away from high -end refractors because of the 
cost, you should consider the 120ED.

Superb apochromatic optics set the 120ED apart. The 900mm focal length (f/7.5) is 
great for planetary work and fast enough for faint galaxies and nebulas. FPL-53 
extra-low dispersion (ED) glass in one of the two objective lens elements and multi -
coating on all air-to-glass surfaces means light passes to the eyepiece or camera 
without color fringing. Besides providing more light -grasp for deep-sky imaging 
43% more than a 100mm scope the optics easily handle high magnification. 

Included are a 2" Crayford-style focuser that accepts 1.25" or 2" accessories, 
aluminum focus knobs, and a molded-in dovetail base that accepts any Orion finder 
scope. One year limited warranty. 

Item 09976, list $1,999.95 in Dec, 2006
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Drawing by author
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Drawing by author
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Drawing by author
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http://amazing -
space.stsci.edu/resources/explorations/groundup/lesson/basics/g13/index.php
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http://www.pbs.org/wgbh/nova/galileo/telescope.html
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http://amazing -
space.stsci.edu/resources/explorations/groundup/lesson/scopes/hevelius/index.php
?return=true

Hevelius was a Polish astronomer and made many contributions to lunar 
observation


