1. List of all papers presented at meetings of the Antique Telescope Society.

2. Abstracts of papers from 1995 - 2005.

==============================

#1: 1992, Washington, D.C., U.S. Naval Observatory.
Keynote Address:  Deborah Jean Warner, ‘Astronomical Highlights of the Collections in the National Museum of American History’ (JATS v3)

Steve Turner, ‘Use of Spider Webs in Early Scope’ (JATS v1, Rittenhouse)

Peter Serrada, ‘Mogey: A Man and a Telescope’. (S&T, 1/90)

Eugene Rudd, ‘Telescopes of the Seventeenth Century’ (JATS v4)

John Briggs, ‘Notes on Some Early American Telescopes’ 

====================================================

#2: 1993, Williams Bay, Wisconsin; Yerkes Observatory.
Keynote Address:  Ron Maddison, 'The Dismantling, Moving and Reassembly of a Grubb Refractor' (JATS v5)

Peter Wlasuk, ‘Lewis Swift’

John Horthere, ‘Restoration of the 16” Clark at Ricard Observatory’

Gayle Riggsbee, ‘George Ellery Hale’

Walt Breyer, 'Photographs from ATS Conventions'

Greg Gonia, ‘Antique Telescopes of Wisconsin’

Jon Slaton, ‘Restoration of a 6” and a 4” Clark’

Bart Fried, ‘John Brashear’

Jim Seevers, ‘Telescopes of the Astrolab Society of Chicago’

John Briggs & John Allseits, ‘15” Astrograph of the U.S.N.O.’

Mike Reynolds, ‘History of Chabot Observatory’

Richard Dreiser, ‘The Early Days at Yerkes Observatory’

================================================

#3: 1994, Santa Clara, California: Riccard, Chabot, & Lick Observatories.
Keynote Address:  Donald Osterbrock, 'Pauper and the Prince: George Willis Ritchey, George Ellery Hale and the Big American Telescopes' (JATS v7)

Eugene Rudd, ‘The Observatory That Never Was’

Bart Fried, ‘Who Did Make Sproul Observatory’s 6” Refractor?’

Shiloh Unruh, ‘Through the Looking Glass’ (early glassmakers, Guinand, Feil, Mantois, Chance, Fraunhofer, Short)

Peter Abrahams, ‘ATMs and the ATS’

Walt Breyer, 'Photographs from ATS Conventions'

Fernando Gutierrez, ‘The History of Ricard Observatory’ (Swift 16”)

Ron Maddison, ‘The Telescopes of J.H. Reynolds of Birmingham England’ (JATS v8)

Bob Schalck, ‘Cleaning & Repairing the Chabot Observatory’s 20” Lens’

Norm Sperling, ‘How Fitz Fits: The Roles of Telescopes and Their Makers in 19th Century America’.

Carter Roberts, ‘The History of Chabot Observatory’

Sara Conklin, 'Appraising the Appraiser'

Shiloh Unruh, 'Use of CD ROM technology to archive historic photographs'

Bart Fried (moderator), 'Current modifications to the 100" Hooker telescope at Mt. Wilson Observatory--The Good the Bad and the Ugly'

================================================

#4: 1995, Philadelphia, Swarthmore Observatory
Keynote Address:  Elizabeth Griffin, 'The Mt. Wilson 100 Inch: Today's Astronomy with Yesterday's Instruments' (JATS v11)

Walt Breyer, 'Photographs from ATS Conventions'

Robert Ariail, ‘The Alvan Clark and Sons Corporation- A Dating Sequence for Telescopes’

Guy McCann, ‘Sir John Herschel: Pioneer Photo Scientist and the Birth of Astronomical Photospectroscopy’

Eugene Rudd, ‘Cater Rand’s Patent Military & Naval Telescope of 1799’ (JATS v10)

John Church, ‘A Survey of Refractor Objective Designs’

Christopher Ray, ‘Refurbishing the 24" Refractor at Swarthmore’

Mike Reynolds, ‘Restoration of Chabot's Clark and Brashear Refractors’

Wulff Heinz, ‘The History of Sproul Observatory at Swarthmore’

Walter Yund IV, ‘101 Years of 'Looking' at Lowell’

Paul O’Leary, ‘Celestial Cartography: The Beginnings of Modern Observational Astronomy’

Ray Harris, ‘Celestial Cartography & The Rise of Deep Sky Observing’

Ed Young, ‘In the Shadow of the Acropolis’

Glen Oclassen, ‘Old and New... The Antique Telescope Society on Internet’

Peter Abrahams, ‘Restoration & Documentation of a Tabletop Telescope by H. Tulley’

Ron Maddison, ‘The 200-inch Hale Reflector- An Antique by Definition?’

========================================================

#5: 1996, Bath, England;  Univ. London, Cambridge, & Greenwich Observatories.

Keynote Address:  Allan Chapman, 'The Brotherhood of Big Reflecting Telescopes: William Herschel to William Lassell' (JATS v12)

David Hughes, ‘Edmund Halley, Scientist’

Donald Osterbrock, ‘The Spherical Aberration Fiasco of 1902’

Francis Ring, ‘William Herschel and the Bath Philosophical Society’

Thomas Williams, ‘John Edward Mellish’ (JATS v13)

Peter Louwman, ‘Collecting Antique Telescopes in Europe’

Ron Maddison, ‘Problem Objects’ (Grubb mounts)

John Gould, ‘The Works of Dr. Kitchiner’

Patrick Fleckney, ‘Thomas William Bush’

Jim Hysom, ‘The Optical Quality of Some Early Metal Mirrors’

Bart Fried, ‘The History of the Antique Telescope Society’

Peter Hingley, ‘The Royal Astronomical Society Library’

Patrick Moore, ‘Astronomy of Birr Castle’

Eugene Rudd, ‘The Construction of the Giant Telescope at Birr Castle’

Rolf Willach, ‘The Early History of the Achromatic Telescope’ (JATS v12)

Michael Tabb, ‘Reconstruction of a 7 foot Herschel Telescope

Mike Reynolds, ‘Chabot Observatory’

Rosa Alonso, ‘The King Carlos IV 25 foot Telescope’

Ken Launie, ‘Art and the Telescope Maker’

===========================================

#6: 1997, Pasadena, Mt. Wilson and Palomar Observatories.
Keynote Address:  Michael Tubridy, 'The Restoration of the Historic Leviathan of Parsonstown' (JATS v14)
Peter Abrahams, ‘The Early History of Binocular Telescopes’

Robert Ariail, ‘A Great Telescope Moves South’

Walt Breyer, 'Photographs from ATS Conventions'

John Briggs, ‘Snow Solar Telescope’

John Briggs and Don Osterbrock, ‘Robert Lundin’

E.J. Hysom, ‘Testing Herschel's Mirrors’

Kevin Johnson, ‘Lockyer's South Kensington Solar Observatory’

Paul O'Leary, ‘Using replicas of Galileo's Telescopes’

Donald Osterbrock, ‘Hale & Kenwood Observatory’

Chris Plicht, ‘Joseph von Fraunhofer’

Gayle Riggsbee, ‘Recently Discovered Lantern Slides of Yerkes’

Eugene Rudd, ‘The Dollond Family’  (JATS  v15)

Rolf Willach, ‘Schyrl de Rheita and Johannes Wiesel’

Edward Young, ‘C. Piazzi Smyth’

=================================================

#7: 1998.  Boston, Harvard Observatory.

Keynote Address:  Owen Gingerich, 'Tycho Brahe's Copernican Campaign' (JATS v17)

Walt Breyer, 'Photographs from ATS Conventions'

Ron Maddison, 'The Early Reflectors Attributed to Isaac Newton'  (JATS v16)

Patrick Seitzer, 'The Michigan Large Telescope Project: 1929-1946'

Kevin Johnson, Common Sense Telescopes: the life & work of Andrew Ainslie Common'  (JATS v17)

Patricia S. Whitesell, A Creation of His Own: Tappan’s Detroit Observatory'

Chris Ray, Notes on Restoring the Detroit Observatory's 12" Fitz Refractor'

Walter Yund IV, '180 Years of Nantucket Astronomy'

Gayle H. Riggsbee, When the cost of the eclipse trip was only one dollar'

Gary Cameron, The Origins of the Maksutov Club: The Amateur in 1950's American Science'

Peter Abrahams, 'Early Instruments of Astronomical Spectroscopy'

M. Eugene Rudd, 'Eise Eisinga and his Amazing Planetarium'  (JATS  v16)

Donald E. Osterbrock and John W. Briggs, 'Clark and Lundin Photographs and Letters in the Center for American History in Austin, Texas, and Other Archives'  (JATS v16)

=================================================

#8: 1999. Victoria, Dominion Observatory
Keynote Address:  Albert Van Helden, 'Looking through Galileo's Telescope' (JATS v18)

Walt Breyer, 'Photographic Highlights of the 1998 Meeting'

Rolf Willach, 'James Short and the development of the reflecting telescope in the first half of the 18th century'

Gary L. Cameron, 'Iowa's Hidden Astronomical Treasures'

Carter Roberts, 'Restoring Rachel-The first complete overhaul for an 84-year-old refractor'

John Briggs, 'The Great Instruments of the Grubb Telescope-Making Dynasty'

Peter Abrahams, 'Alexis-Marie Rochon, Jean-Baptiste Grateloup, and the earliest cemented lens'

Bart Fried, 'Joseph P. Wampler: A Country Squire Ignites a Tradition'  (JATS v18)

Eugene Rudd, 'Three Unusual Telescopes with a Scottish Connection'  (JATS v17)

Richard Sorrenson, 'So who did invent the achromatic lens?'

Alan Batten, 'Wilhelm Struve and the Great Refractor of Dorpat'

Alan Batten, 'J.S. Plaskett and his 1.8-m Telescope'

==============================================

#9: 2000. Flagstaff, Lowell Observatory

Keynote Address:  David Strauss, 'Percival Lowell: The Culture and Science of a Boston Brahmin'
Walter Breyer, 'Slides from previous ATS meetings'

Henry Giclas, 'The Telescopes of Lowell Observatory'

Mike Reynolds, 'History of California Astronomy Exhibit at Chabot Observatory'

Wayne Orchiston, 'From Crossley to Carter: The life and times of an historic 9 Inch Cooke Telescope'

Ken Lum, 'Bernhard Schmidt: A Life in Optics'

Tom Williams, 'A new tool for astronomers: The early history of the Schmidt optical system in America.'

Donald E. Osterbrock, 'Don Hendrix: Mount Wilson and Palomar Observatories Master Optician of Schmidt Cameras and Large Telescopes'

Peter Abrahams, 'H. Dennis Taylor, optical designer for T. Cooke & Sons'

Kevin Johnson, 'The tale of two telescopes: the peripatetic history of two Smythian telescopes from the early 19th century to the present'

Ron Maddison, 'Dudley Adams of London: and a typical 4" Gregorian Reflector of his from about 1790'

Peter Hingley, 'The History of the English  Mounting'

John W. Briggs, 'New insight on Clark mechanics: University of the Pacific's 1884 refractor'

M. Eugene Rudd, 'Joseph Fraunhofer’s First Paper'

Walter Yund IV, 'The Rise and Fall of Dudley Observatory'

Carter Roberts, 'Restoring Rachel Part II'

Gary L. Cameron, 'The Iowa College Goodnow Hall Observatory'

============================================

#10: 2001.  Pittsburgh, Allegheny Observatory

Keynote Address:  Edward J. Pershey, 'The Warner & Swasey Company'
Walt Breyer,  'The History of the ATS Conventions in Slides'

Bart Fried, 'Uncle John' - an American Icon.

Rudi Lindner,  'The Lamont-Hussey Refractor'

Flaccus Stifel & Wade Barbin,  'The Refurbishing of the Brashear Refractor for AAAP's Wagman Observatory'

Peter Abrahams,  'Gottlieb and James W. Fecker'

Ron Maddison,  'A survey of the major Observatories and Telescopes that the Society has visited over the last ten years'
James Kimbrell,  'Optics for the Subaru Telescope'

Trudy E. Bell,  'The Roles of Lesser-Known American Telescope Makers in 19th-Century American Observatories'

Peter Broughton,  'The instruments and methods used at the 1769 transit of Venus'

M. Eugene and Eric P. Rudd,  'A new method of measuring chromatic aberration of lenses'

Perry Remaklus,  'Reflections on some telescope books'

George Bartunek,  'An 8 inch Harry Fitz Refractor in a Public School Observatory'

Gary Cameron,  'Des Moines' Drake Municipal Observatory'

Robert Royce,  'Optical Testing in the First Half of the 18th Century'

John Briggs,  Two Challenge Questions:  1) Largest Clark Optics?  2) Largest Refractor Seriously Proposed?'

Peter Abrahams and Victor Lopez.  'The Observatory of Bogota, Colombia, founded 1803'

============================================

#11: 2002.  Dublin; Trinity College, Birr Castle, Armagh & Dunsink Observatories

Keynote Address:  Michael Tubridy, 'The Six Foot Rosse Telescope'

Walter Breyer,  'The History of the ATS in Slides'

Marcus Cavalier,  'H. Dennis Taylor, the Cooke Triplet Lens and the Victorian Patent System'

Kevin Johnson,  'The Telescope Collection of The Science Museum, London'

Rolf Willach,  'The heliometer. Its development in the 18th and 19th century and its contribution to our astronomical knowledge'

Peter Abrahams,  'The Telescope in Ireland: Obscure makers & marks.  Irish telescope makers and Irish signatures on telescopes'

Edward J. Young,  'The Great Melbourne Telescope: An Irish Connection'

Michael Tubridy,  'The Crawford Observatory, University College Cork, Ireland'

David Sinden,  'Photographs of optical processing methods developed at Grubb Parsons and later at Sinden Optical Co.'

Peter Abrahams,  'When an Eye is armed with a Telescope:  The Dioptrics of William and Samuel Molyneux'

Terry Moseley,  'Grubbs Are Good For You'

David Sinden,  ''Lets Find Out': Some notes on Grubb's Lens Making methods.'

Shaw Kinsley,  'A Collection of Instruments made and used by A. E. Douglass'

Kevin Johnson,  'James Nasmyth: Ironmaster & Astronomer'

Stuart Talbot,  'The Astroscope by James Mann: the first commercial Achromatic Refracting Telescope  c.1735 ?'

Bart Fried,  'New Light on early Chinese Telescope Making'

Ileana Chinnici,  'The Palermo Ramsden Circle and the Dunsink Meridian Circle: possible connections'

Peter Louwman and Rolf Willach,  'Photographs of signed telescopes from the early 17th century into the 19th century, with discussion on the makers and manufacturing techniques'
============================================

#12: 2003.  Denver.  Chamberlin Observatory.
Keynote Address: Robert Stencel, 'The History of Chamberlin Observatory.'

Walt Breyer, 'The History of the ATS in Slides.'

Wayne Orchiston, 'Cook, Green, Solander and the 1769 transit of Venus.'

Donald E. Osterbrock, 'Frank E. Ross, His Ross Lens, and the Lick Observatory 20-inch Astrograph.'

Wayne Orchiston, 'History of the 'Catts Telescope': a nineteenth century 20-inch Grubb reflector.'

Trudy Bell, 'Private Observatories in the 19th-Century United States: A Progress Report.'

Wayne Orchiston, 'Documenting and preserving our international astronomical heritage: the IAU Historical Instruments Working Group.'

Session II: "Telescopes and observation in the era of visual astronomy."

    Thomas Dobbins, 'William Henry Pickering and the Egg-Moons of Jupiter.'  Written with William Sheehan.

    Bradley Schaefer, 'Visibility Through Old Refractors of Phobos & Deimos, Venus Black Drops, Mars Craters, Sunspots, and the Pup Star.'

    Peter Abrahams, 'The Early Use of Filters in Visual Astronomy.'

    Thomas Dobbins, 'Canals and Crater: Mars and the Limits of Telescopic Vision.  Written with William Sheehan.'

Session III: "Telescope Restoration."

    Gary Cameron, 'After The Restoration: Care of Antique Scientific Instrument Collections.'

    John Augustine, 'Some personal thoughts on and methods of optics cleaning, and in search of the perfect lens brush.'

    Chris Ray, 'The restoration of Maria Mitchell's Dollond refractor.'

Tim Brown, 'The Early History of High Altitude Observatory.'

============================================

#13: 2004.  Nantucket.  Maria Mitchell Observatory.
Walt Breyer.  ATS Annual Meetings in Slides.

Jascin Finger.  Maria Mitchell.

Peter Boyce.  The Early Telescopes of Maria Mitchell Observatory.

Paul A. Valleli.  On an Optical Investigation of the Maria Mitchell Observatory Astrograph.

Niles Parker.   Walter Folger and his Speculum Mirror Telescopes.

Vladamir Strelnitski.  Research at the Maria Mitchell Observatory.

John Augustine.  The Early History of an Old Wood Tube Clark and Some Thoughts on Wood Tube Construction and Care.

Chris Ray.  Restoring a 1922 Clark 10.5 inch refractor clock drive, and notes on the wood tube 5 inch Clark at MMA.

Craig B. Waff and Trudy E. Bell.  In Quest of the Early Alvan Clark: Discovery and Interpretation of Newly Identified Documents Concerning Clark’s Pre-Factory Period.

Craig B. Waff.  Alvan Clark's Struggle to Establish His Optical Reputation, 1847-1859: New Information from Recently Discovered Documents.

Trudy E. Bell.  'A Hell of a Hole': The Nearly-Forgotten San Luis Southern Observing Station of the Dudley Observatory.

Randy Liebermann.  George W. Ritchey: A Visual Tour of His Contributions to Astrophysics.

Peter Abrahams.  The Telescope in Japan, 1600-1900.

============================================

#14: 2005.  Cincinnati.  Cincinnati Observatory.
Keynote Address: Craig B. Waff.  “One of the greatest triumphs of theoretical Astronomy”: New Insights Regarding the Mathematical Prediction and Discovery of the Planet Neptune.

Walt Breyer.  History of the ATS in Slides.

M. Eugene Rudd.  Dioptrice: A Project to Study Early Refracting Telescopes.  (M. Eugene Rudd, Duane H. Jaecks, and Marvin Bolt).

Bart Fried.  The Enigmatic History of the First Curved Plate Cameras.

Peter Abrahams.  The Early Observatory Telescopes of Carl Zeiss.

Trudy E. Bell.  Roger Hayward and the Invention of the ‘Two-Mirror Schmidt’.

Paul L. Hermonat.  Thomas Slater of London, obscure, but noteworthy telescope maker of 1840-50s London.

Robert Simcoe.  Digitizing the Harvard College Observatory Plate Collection: An Instrument for the "Historic Sky."  (Presented by Bart Fried.)

Thomas Dobbins.  Telescopes with Second-Surface Mirrors.

Gayle Riggsbee.  Restoration of an 8 inch Clark by the Charlotte Amateur Astronomers Club.

John Allseits.  The Retrieval of a 10-inch f/15 J.W. Fecker Refractor from the U. of Alabama.

Session III: Various speakers.  Preserving our astronomical assets.

Craig B. Waff.  “Providence … will send us a fitting telescope”: The Founding of Amherst College’s Lawrence Observatory and the Acquisition and Installation of its 7.25-Inch-Aperture Clark Refractor.

Jonathan Jennings.  The theft and recovery of the Cincinnati Astronomical Society 8-1/4 inch, 1880, Alvan Clark lens.

Paul Nohr.  The Restoration of the 11 1/4 inch 1885 Merz & Mahler Telescope.

Dean Regas.  The Cincinnati Observatory's Collection of Lantern Glass Slides - Snapshots of Life at the Observatory.

Craig Niemi.  America's First Astronomical Publication, the Sidereal Messenger.

Don Osterbrock.  Becoming an Observatory Director in Pre-Civil-War America: O. M. Mitchel, 1828-1845.

=========================================

=========================================

1995:

MEETING OF THE ANTIQUE TELESCOPE SOCIETY, OCTOBER 1995

ABSTRACTS OF PRESENTATIONS TO THE SESSIONS

Robert Ariail

The Alvan Clark and Sons Corporation- A Dating Sequence for Telescopes.

All but a very few Clark Telescopes, after the Corporation was formed in April 1901, were signed but not dated. The earlier telescopes were both signed and dated. This sequence was prepared as something of a by-product of the research undertaken while working on the revision of 'Artists in Optics'.  It is something of a detective story of interest to us all.

Guy McCann

Sir John Herschel: Pioneer Photo Scientist and the Birth of Astronomical Photospectroscopy

John Herschel continued in a family tradition of pioneering astronomical research that was established by his father, William Herschel. His Aunt, Caroline Herschel, was also a dedicated and productive observer. Some of John Herschels achievements include cartography of the Southern sky, the discovery of over 500 clusters and nebulae, as well as the observation and cataloguing of more than 2000 binary stars. He also wrote a most successful text on astronomy which has since been translated into many languages and is still regarded as an impressive treatise. Most people do not know, however, that John Herschel also worked at the cutting edge in the development of the science of photography. The story of John Herschel's role will be told.

Eugene Rudd

Cater Rand’s Patent Military & Naval Telescope of 1799

The enemy's army is marching towards you. Your cannons are trained on them, but you need to know how far away they are to choose the powder charge that will make the cannon balls reach them but not overshoot them. You pull out your Rand Patent Telescope, aim it, and adjust the micrometer wires to encompass the height of the soldiers. Knowing that they are about six feet tall, you use the scale on the side of the telescope to quickly calculate the range. An example of this rare telescope, and the even scarcer instruction book, (signed by the author), will be shown.

John Church

A Survey of Refractor Objective Designs

After a brief survey of the basics of objective design, criteria that entered into the selection of glasses, and curves for some of the world's best known refractors, including the Sproul 24 inch, will be discussed.

Christopher Ray

Refurbishing the 24" Refractor at Swarthmore

An account of some of the problems found during routine maintenance on the Sproul 24" Brashear refractor together with a description of the techniques involved in the cleaning of the lens and its cell.

Mike Reynolds

Restoration of Chabot's Clark and Brashear Refractors

The fine 8 inch Clark, built in 1883 and the 20 inch Brashear, mounted in 1915 by Warner and Swasey, are still in superb condition and are in regular use whenever conditions permit.  Some restoration work has been necessary over the years.  This will be explained and described.

Walter Yund IV

101 Years of 'Looking' at Lowell

Lowell Observatory, started in 1894 by Percival Lowell, still contributes much to astronomy. In addition to the well-known discovery of Pluto by Clyde Tombaugh in 1930, astronomers at Lowell studied the 'canals' of Mars, spiral nebulae, and star clusters. There are many fascinating facts about this unusual astronomer, his use of his 24 inch Clark refractor, and the many other people who worked at Lowell - one of the oldest observatories in the country.

Paul O’Leary

The Beginnings of Modern Observational Astronomy

Two book reviews:- 'Sidereus Nuncius' by Galileo, 1610; and 'Dioptrice; by Kepler, 1611.

Ray Harris

Celestial Cartography & The Rise of Deep Sky Observing

This is a review of the early development of Sky Charts that first recorded deep sky objects. The review concentrates on the period between 1588 and 1801 and is illustrated at every stage.

Ed Young

In the Shadow of the Acropolis

The Parthenon is the greatest symbol of ancient Greek civilization.  Its geometric order echoes the Greek desire to find a rational explanation for natural phenomena. On the adjacent 'Hill of the Nymphs' is the National Observatory of Athens, founded in 1842, which heralded the modem era of Greek astronomy. The Observatory and satellite stations outside Athens contain modem instruments, as well as the historic 25 inch R.S. Newall refractor, built by Cooke in 1871 and donated to Greece by Cambridge University in 1956. We visit the Observatory and review its history.

Peter Abrahams

Restoration & Documentation of a Tabletop Telescope by H. Tulley

Historical and physical evidence is gathered concerning a table-top telescope carrying the mysterious inscription 'H. Tulley'.

Ron Maddison

The 200-inch Hale Reflector- An Antique by Definition?

The 200 inch Palomar Mountain Reflector will soon be 50 years old. It is now regarded as marking the end of an era of giant monolithic telescopes since all the modern comparable instruments use 'active' optical systems to guarantee image quality. This may qualify it as an 'Antique'by definition! However, it was also used to introduce new and sophisticated engineering techniques that have been incorporated universally in the design of all subsequent 'new generation' telescopes. The 200 inch represents a watershed in telescope design.

Derrick Pitts.

History of the Franklin Institute telescopes, Observatory and the Fels Planetarium. (10" Zeiss, 24" Fecker, 5" Brashear, 6" Merz and Mahler, 6" vertical telescope / coelostat.

=======================================
1996:

MEETING OF THE ANTIQUE TELESCOPE SOCIETY, SEPTEMBER 1996

ABSTRACTS OF PRESENTATIONS TO THE SESSIONS

David Hughes

Edmund Halley, Scientist

Dr. Edmund Halley, R.N., M.A., LL.D., D.C.L., F.S.A., F.R.S., (1656-1742) was a scientist's scientist and a man whose approach to the subject had much in common with the approach of today's scientist. He loved research and revelled in attacking the new and fashionable problems of the day. He was the epitome of the scientific generalist and seized every scientific opportunity that arose. Halley enjoyed taking protracted series of observations, and also analysing historic observations collected by others. He was very keen to write up his work and to present it to others. Halley loved seeing his name in print. In the instrument field he is to be remembered as the first scientist who actually got a government grant to pay for his telescopes. Some of his life was spent in naval, monetary and diplomatic pursuits. As far as science goes, Halley ended his career holding two of the top jobs of the day, Astronomer Royal and Savilian Professor of Geometry at Oxford. He made pioneering advances in such divers subjects as meteorology, deep-sea diving, the investigation of meteors and the aurora borealis, life assurance, atmospheric structure, navigation, solar distance measurement, geomagnetism, stellar brightness and movement, cosmology, cometary orbits, cosmochronology, solar eclipses and lunar recession.

Donald Osterbrock

The Spherical Aberration Fiasco of 1902: A Big New Telescope Primary Mirror Flawed by a Faulty Optical Test

In 1902 the optics for a large new reflector, intended to be erected and used for research at a remote location, were delivered by their noted maker but turned out to be badly flawed, just as with the Hubble Space Telescope nine decades later. In 1902 the telescope was the 37-inch reflector for a new Lick Observatory southern-hemisphere station in Chile, and the maker was the John A. Brashear Co. What the faulty test was which allowed the flawed mirror to go forward; how the telescope was nearly 'launched' from San Francisco (by ship to Chile) with it in place; how the error was discovered and analyzed; and how it was rectified are all parts of the story. Among the players were opticians Brashear and his son-in-law James B. McDowell, optical experts Charles S. Hastings and Frank Wadsworth, astronomers W.W. Campbell, William H. Write, Heber D. Curtis, and Harold K. Palmer, and millionaire Darius O. Mills. As in the case of the HST, the story has a happy ending of long and productive research far from the center to which the data were sent back.

Francis Ring

William Herschel and the Bath Philosophical Society

Eighteenth Century Bath in Herschel's time was a cultured city of Georgian elegance. In 1777 the Bath Agricultural Society had formed to improve scientific understanding of farming which had been static for many years. The members included doctors from the Bath Hospital, and Joseph Priestley, later to be recognised for his discovery of oxygen from a house near Bath. Eighteenth Century societies of this kind were patterned on the Royal Society (1660). The Bath Philosophical Society arose from a group within the Agricultural Society wishing to discuss and perform experiments on scientific matters. On 28th December 1779, it was formed including as a founder member William Herschel. Dr. William Watson, FRS and J. Priestley were also members, 11 of the 27 are now listed in the Dictionary of National Biography. Thirty-one papers were given by William Herschel during the eight years of its existence. Some were later published in London through the Royal Society, others remain in personal diaries and papers. Today the William Herschel Society and The Herschel House Trust are committed to preserving the house of William and Caroline and researching the amazing achievements of this family. The William Herschel Museum was opened on March 13th 1971, just 200 years after the discovery of Uranus from the garden of 19 New King Street. William Herschel's name is once again known to the residents of the city, aided by the Annual Public Lecture in the city by distinguished astronomers with Dr. Patrick Moore as Society President.

Thomas Williams

John Edward Mellish and the Origins of the Amateur Telescope Making Movement in North America

Early in the 20th century, a little known farm boy in Cottage Grove, Wisconsin made his own telescope, and using it he discovered several comets. The thrill of making those discoveries and the joy of having done so with a home-made telescope prompted John Edward Mellish to write a letter that was published by the editor of Scientific American magazine. In this and subsequent articles, Mellish described the experience and volunteered to help others do the same. These articles and Mellish's effort to promote amateur telescope making played a role in stimulating what later became the amateur telescope making movement led by Albert G. Ingalls, editor at Scientific American, with the help of Russell W. Porter. However, by the time that movement started in the late 1920s, Mellish himself was a proprietor of a small but successful telescope and specialty optics manufacturing business. He maintained that business for over forty years, making both refractors and reflectors for professional and amateur astronomers, and specialized in optical systems for spectrographs, photometers and other optical devices for many professional observatories. This paper will discuss the early years of Mellish's career as a telescope maker and place that career in the context of what later developed as the amateur telescope making movement in North America.

Peter Louwman, ‘Collecting Antique Telescopes in Europe’

Peter Louwman has been actively collecting antique telescopes for more than 30 years. He will tell us about his experience in searching for and buying very old telescopes in Europe. His keenest interest lies in the very early and very long telescopes dating from the 17th and 18th centuries. Such telescopes are among the very oldest existing and they are extremely rare. Many people would expect to find them only in museums. Still, in Europe it is possible to occasionally discover such very old scopes for sale! With a bit of luck, it may even still have its optical parts complete. However, to find these old telescopes, one must regularly go hunting, travelling through Europe, visiting countless flea markets and instrument dealers, and watching the sales at the major auctions of scientific instruments in Amsterdam, Paris and London. His collection also includes luxurious opera glasses, small spyglasses and binoculars, especially the ones that have extraordinary optical designs, or that have interesting or funny gadgets. He will show approximately 35 slides of some of the most treasured telescopes from his private collection and will discuss not only the technical specifications, but also interesting historical information. He will also explain why some of the telesopes are his personal favorites.

Ron Maddison

‘Problem Objects’: A Plea for some Basic Information

A plea for information concerning some hidden details of the mounting design for some early Grubb refractors (for which drawings do not exist), and also for some advice on the origin of a particular unattributable instrument that appears to be unique.

John Gould

The Works of Dr. Kitchiner

Buying a telescope in England 50 years ago, with difficulty in finding out about makers.  Clay & Court, H.C. King and the mention of Dr. Kitchiner.  Dr. Kitchiner himself and his books.  Various excerpts that seem as fresh today as they were 180 years ago.  Comments on makers and telescopes of his day, together with several memorable quotes from his writings.  Kitchiner eyepiece.  Where Dr. Kitchiner lived, Fitzrovia, cookery and various quotes of recipes and other books. Sources of information.

Patrick Fleckney

A Little Known Nottingham Amateur Astronomer and Telescope Maker: Thomas William Bush, FRAS (1839-1929)

The astronomical career of Thomas William Bush illustrates many essential characteristics of amateur astronomy in late nineteenth century England. As a self taught telescope maker and astronomer, Bush constructed a prize winning 13-inch Newtonian reflector equipped with one of England's earliest silver on glass mirrors. With other instruments provided to him by G.B. Airy as a result of that telescope's excellence, Bush established a well equipped observatory at Thrya Grove, Mapperley, where he conducted astronomical observations for eleven years including the 1882 transit of Venus, and the apparitions of Comets Tebbutt and Schaeberle, as well as the moon and planets. In 1888, Bush was employed as an astronomer by Lord Forester at Willey Park, Shropshire, where he remained until 1909. After his retirement, Bush constructed two 24-inch reflecting telescopes, one of which was used for a short time at Nottingham University. Bush's career of telescope making and astronomy span, and well reflect, a golden era in the history of antateur astronomy in England."

Jim Hysom

The Optical Quality of Some Early Metal Mirrors

Several early mirrors were examined using the Dall null test technique. The test will be described and the results obtained presented and discussed.

Peter Hingley

Treasures of the Royal Astronomical Society Library

Treasures of the RAS Library will show a personal selection from some of the splendid early books in the Royal Astronomical Society Library: a superficial and eclectic canter through some early works in Astronomy and Geophysics with an emphasis on visual pleasure. The talk falls into seven sections; Introduction, Classics of Theory (or fantasy!), Classics of Observation, Beyond Astronomy, the Physical Book, Eclectic Odds and Ends, and Monsters and the Sky.

Eugene Rudd

The Construction of the Giant Telescope at Birr Castle

In 1839 William Parsons, Third Earl of Rosse, built a 36 inch telescope but shortly afterwards took up the task of constructing a 72 inch, destined to be the largest telescope in the world for the next 70 years. He planned, directed, and financed the entire project himself. He trained his unskilled workers, built his own foundry to cast the 4-ton speculum mirrors, and designed a steam powered machine for grinding and polishing them. The 15-ton telescope was mounted between massive masonry walls 50 feet high and was operated by an ingenious system of pulleys and counterweights. Some of the details of the building of the 58-foot long 'Leviathan of Parsonstown' and its mounting will be described.

Rolf Willach

The Early History of the Achromatic Telescope

At an early age, the lawyer Chester Moor Hall had already seen a flaw in Newton's science of colours. In the second half of the 1740s, after having overcome important theoretical and practical difficulties, he succeeded in producing the first useful achromatic object glasses. In spite of his success, Hall's invention went unnoticed because efficient production of his achromatic object glasses was not possible with the optical production techniques common at that time. It was only the invention of the former silk weaver and autodidact John Dollond, finding a completely new method for correcting optical surfaces on the basis of Hall's work, which allowed a breakthrough towards cost efficient mass production of achromatic object glasses.

Mike Reynolds

The History and Future of a Fine 20-inch Brashear Refractor--The Story of the Chabot Observatory and its Forthcoming Change of Location

The 'Oakland Observatory' first opened its doors downtown in November 1883 with a fine 8-inch Clark refractor called Leah. After several renovations, including the addition of a 4 1/8-inch Fauth transit telescope, the observatory moved to a then-rural location in 1915, including installation of a 20 inch Brashear refractor called Rachel. After over 81 years in the same location, the observatory will be moving again due to increasing light pollution and the location of the observatory on an earthquake fault rift. The historic instruments will be moved, renovated and reinstalled, along with a 1-meter class instrument. The new 70,000 square foot facility will include a planetarium, auditorium, and exhibit space. Plans for the new facility, groundbreaking for which will occur in October, as well as removal and renovation of the telescopes, will be presented, incorporated with a look at 'Rachel's' history and renovation details.

Ken Launie

Art and the Telescope Maker

Profiling two American telescope makers who are as well known for their non-optical artistic ability as they are for their wonderful instruments.
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Walt Breyer

Photographs from ATS Conventions.

A slide presentation of highlights from earlier ATS conventions.

Chris Plicht

Joseph von Fraunhofer: a brief account on his life and his work.

This paper describes his life and the circumstances that led to his success as an optician, an inventor and a physicist.

Peter Abrahams

The Early History of Binocular Telescopes.

Telescopes have been designed and constructed in a binocular configuration since the era in which their documentation begins.  The first centuries of the telescope included many binocular instruments made from refractors and various types of reflectors.  The contemporary record of these binocular telescopes and their use, and the surviving examples in today's museums, will be discussed and illustrated.

John Briggs

Solar Spectroscopy with the Snow Horizontal Telescope.

The workings of the Snow telescope and especially of its pit spectrograph for observations of chromospheric structure will be described as a prelude to the tour of the instrument.  The recent reactivation of the Snow for undergraduate education is a model for other under-utilized historic telescopes.

John Briggs and Don Osterbrock

The Frustrations of a Veteran Astronomical Optician: Robert Lundin, 1882-1962.

Robert Lundin, apprenticed in 19th century optical craftsmanship but employed in 20th century fabrication and engineering, suffered many frustrations during a nonetheless productive career. Son of Carl A.R. Lundin, a senior optician at the famous American firm of Alvan Clark and Sons, Robert grew up building telescopes. As a teenager, he assisted with such projects as the 40-inch objective for Yerkes Observatory. After his father's death in 1915, he became manager of the Clark Corporation and was responsible for many smaller, successful refractors and reflectors. Lundin also completed major projects, including a highly praised 20-inch achromat for Van Vleck Observatory and a 13-inch used at Lowell Observatory to discover Pluto. But a 1929 dispute with the owners of the Clark Corporation led to Lundin's resignation and his creation of "C.A. Robert Lundin and Associates." This short-lived firm built several observatory refractors, including a 10 1/2-inch for the retired chairman of General Electric, but none were entirely successful, and the Great Depression finished off the company. In 1933, Lundin took a job as head of Warner & Swasey's new optical shop, only to experience his greatest disasters. The 82-inch reflector for McDonald Observatory was delayed for years until astronomers uncovered an error in Lundin's procedure for testing the primary mirror. A 15-inch photographic lens for the Naval Observatory was a complete failure. Under pressure to complete a 24-inch Schmidt camera, Lundin seems to have attempted to deceive visiting astronomers. After retirement in the mid 1940s, Lundin moved to Austin, Texas, the home of his daughter, where he died. His difficulties should not obscure his success with many instruments that continue to serve as important research and education tools. 

Robert Ariail

A Great Telescope Moves South.

The Columbia University 12 3/8-inch Alvan Clark refractor, having fallen into a state of disrepair and disuse, was advertised for sale in November 1990 by the University.  Although highly desired and even auctioned for sale on one occasion, potential purchasers shied away due to the nearly impossible task of removing it from the roof of the 14th story physics building at the University.  This paper will detail how the breakdown and removal was accomplished, along with plans and projections for an authentic restoration and future observatory for this wonderful instrument.

Gayle Riggsbee

Recently Discovered Lantern Slides of Yerkes.

60 lantern slides by Mr. R.J. Wallace, staff photographer for Yerkes observatory 1903-1908, were recently discovered at the University of North Carolina at Charlotte.  These show the construction of Yerkes and its telescopes; the fabrication of the Snow solar telescope, the fire that destroyed it, and its re-construction; the grinding of the 60 inch mirror, and other subjects.  They have been converted to 35mm and will be projected and described.

Donald Osterbrock

George Ellery Hale’s Amateur Telescopes and Kenwood Observatory.

George Ellery Hale, later the founder of Yerkes, Mount Wilson, and Palomar Observatories, began his astronomical career as an amateur in Chicago.  His first telescope was a second-hand Clark 4-inch refractor, recommended by double-star observer S. W. Burnham, and bought by Hale's wealthy father, the head of an elevator company, in 1882.  Later, perhaps in 1885, Hale obtained a second 4-inch, made by John Byrne, which is now in the Caltech Archives.  Hale's subsequent advances, culminating in his 12-inch Brashear refractor (with a Warner & Swasey mounting and dome), spectrograph, and spectroheliograph at his Kenwood Physical Observatory, completed in 1891 when he was 23 years old (and with a second, photographically-corrected Brashear objective added the next year), will be described and illustrated in this paper.

Sallie Baliunas

Mount Wilson Observatory’s Second Century.

In the 1970s, increased light pollution from Los Angeles and the advent of larger-aperture telescopes seemed to signal the end of astrophysics at the Observatory. But the Observatory's predicted future has changed since the closing of the 100-inch Hooker Telescope in 1985.

While the 100-inch telescope was closed research on the sun and other stars continued, using the solar towers and the 60-inch telescope. Those programs benefited greatly from the renowned seeing at the Observatory and were unaffected by the night sky brightness.

Mount Wilson Institute was founded in 1986 to ensure the Observatory remained open to research well-suited to the facilities.  In addition, advances in computer and electronic technology added to the efficiency of the research programs.

Technological advances since the closing of the 100-inch have not only made the reopening of the telescope possible, but also changed the landscape of the mountain. Combined with the excellent seeing, technology is bringing a new era in astrophysics to the Observatory.

New technology programs that take advantage of the seeing at the Observatory include two kinds of high-spatial resolution capability: interferometry and adaptive optics. The Infrared Stellar Interferometer (ISI, led by Charles Townes of U. C. Berkeley) will soon become an array of three 1.5-meter telescopes to make images at a wavelength of 10 microns. The CHARA visible-light interferometer (led by Hal McAlister of Georgia State University), currently under construction, is planned to be an array of 5-7, 1-meter telescopes up to 400-meters apart. The two interferometers at Mount Wilson will then be the most powerful in the world at their wavelengths of operation.

In 1994 the 100-inch telescope was reopened after refurbishment and the addition of a computerized pointing system. A modern adaptive optics system, built by Chris Shelton, senses and removes the distortions of starlight caused by turbulence in the earth's atmosphere. The system now delivers diffraction-limited images in the visible -- as fine as 0.06 arcseconds resolution in yellow light -- and are as sharp as if the telescope were in space.

The TIE (Telescopes in Education, led by Gil Clark of JPL) program gives classroom access from anywhere in the world to the 24-inch telescope via modem and computer.

There is a final bright point on the Mount Wilson horizon: the City of Los Angeles has decided to convert to shaded street lights, and so far has changed 60% of its fixtures. Efforts are underway to make the Los Angeles basin a "dark sky" site once again.

Paul O'Leary

Using Replicas of Galileo's Telescopes.

This presentation will review what it's like to use replicas of Galileo's telescopes. The optics of the telescope and Galileo's important discoveries will also be discussed.

Kevin Johnson

Lockyer's South Kensington Solar Observatory.

This talk on the South Kensington Solar Physics Observatory will give an account of the history of the institution, its origins and the work it carried out, with a strong emphasis on the instruments used.  The latter point will concentrate on the design, origins and fate of the telescopes used at South Kensington, as some were the property of the London Science Museum, some were loaned to Norman Lockyer at Sidmouth, whilst others were sent to the Cambridge University Observatory.  Also discussed will be the Common telescope and its mount, as well as its more famous cousin, the Crossley reflector at the Lick Observatory, and why it was a failure in its original form.

Eugene Rudd

The Dollond Family: Five Generations of Opticians.

The history of the Dollond family and the optical business for which they are famous is traced from the time of the Hugenot migration from France in the late 17th century down to the great-great  grandsons of John Dollond, who patented the achromatic telescope.  Ten members of the family were opticians, including Jesse Ramsden who married a daughter of John Dollond.  A family tree has been constructed to help understand the connections in this complex family.

E.J. Hysom

Testing Herschel's Mirrors.

As part of an ongoing program to run optical tests on the products of William Herschel, the 9 inch speculum from a 10 foot Herschel telescope at the Whipple Museum was tested.  This mirror was examined using the Dall Null test, with a lens made by Horace Dall.

Edward Young

C. Piazzi Smith: Astronomer, Artist, and Pyramidologist.

A summary of the life of Piazzi Smith, second Astronomer Royal for Scotland.  Smyth’s accomplishments, including his work as a pioneer spectroscopist and advocate of mountaintop observatories, were overlooked due to his obsession with the Great Pyramid.

Rolf Willach

Schyrl de Rheita and Johannes Wiesel.

The Capucin monk Schyrl de Rheita and the Augsburg optician Johannes Wiesel initiated a revolution in optical technology.  Their improvements to the manufacturing of lenses and telescopes resulted in the progress in astronomy that was accomplished in the next hundred years.
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Walt Breyer

Photographs from ATS Conventions.

Ron Maddison

The Early Reflectors Attributed to Isaac Newton.

A brief account of Isaac Newton's early work on the reflecting telescope and a review of the one surviving model in the possession of the Royal Society  in London.

Patrick Seitzer

The Michigan Large Telescope Project: 1929-1946.

In the first half of this century astronomy at the University of Michigan was limited by the location and size of the 37.5" reflector in Ann Arbor.  This paper will outline Michigan's attempts to build a larger reflector, starting with a design by Fecker for a 75" reflector based on the 72" at the DAO, then a design by H. D. Curtis for first a 85" reflector and then a 96" reflector.  All of these were intended to be installed in Michigan. Attempts to cast a 86" mirror blank at Corning failed, but finally a mirror of 98" diameter was successfully cast, and delivered to Michigan. World War II intervened and the telescope was never built.  After WWII the mirror was used by the Royal Greenwich Observatory  in the Isaac Newton Telescope.  It was not until the 1980s that Michigan had a share of a telescope this size:  the 2.4-m Hiltner telescope at the MDM Observatory in Arizona. 

Kevin Johnson

Common Sense Telescopes: the life & work of Andrew Ainslie Common.

Born in northern England in 1841, Andrew Ainslie Common had an early introduction to astronomy at age ten, when his mother borrowed a telescope from the local doctor.  Common's interest in astronomy was rekindled in 1876 when he acquired a 17 1/2 inch silver-on-glass mirror from George Calver of Chelmsford. He put the mirror into a telescope of his own design and used it to undertake planetary observations.  Later he ordered a 36-inch mirror from Calver which was incorporated into a highly innovative mounting.  Using the telescope Common undertook astrophotography, successfully photographing the Orion Nebula in 1883.  After selling this telescope to Edward Crossley, a wealthy Halifax merchant, Common embarked on building a 60-inch telescope with a mirror he ground himself.  Problems with the glass blank delayed completion of the telescope, which gave unsatisfactory results until he ground a new mirror 1890.  Housed in a moveable shed, the massive telescope  was of limited success and was little used in the now light polluted skies west of London.  His excellent facilities and experience allowed him to subsequently produce a significant number of large telescope mirrors and optical flats.

Patricia S. Whitesell

A Creation of His Own: Tappan’s Detroit Observatory.

The University of Michigan’s first President, Henry Philip Tappan, created an astronomical observatory in 1854 and named it the Detroit Observatory to honor the city of its major benefactors.  The history of the observatory that was Tappan’s personal creation has been chronicled in “A Creation of His Own: Tappan’s Detroit Observatory”, by Patricia S. Whitesell, a book which has just been published by the Bentley Historical Library of the University of Michigan.  The story begins with the germ of an idea and progresses through fundraising, the acquisition of astronomical instruments, design and construction of the building, and the early years of what was referred to as the Ann Arbor School of astronomy.  The book also covers the  recent historic restoration of the observatory building and its telescopes.

The Detroit Observatory retains its original astronomical clock by M. Tiede of Berlin and its historic telescopes in their original mounts and operational: a 6-inch Pistor & Martins meridian circle made in Berlin in 1854, and a 12 5/8-inch Henry Fitz, Jr. refracting telescope made in 1857.  The restored Detroit Observatory is preserved to serve as a physical legacy of the University’s first president.

Chris Ray

Notes on Restoring the Detroit Observatory's 12" Fitz Refractor.

Walter Yund IV

180 Years of Nantucket Astronomy.

Maria Mitchell, one of the first astronomers in Massachusetts, was born 180 years ago on Nantucket.  Among her accomplishments were the discovery of Comet Mitchell, becoming the first Professor of Astronomy at Vassar College, and many awards presented to her from scientific societies and women's groups.  She used some very notable scientific instruments including a 5" Clark, and a Fitz that was at the time the third largest telescope in the country.  Maria obtained her love of astronomy from her father, also an avid astronomer.  For a time, he was on the Board of Overseers of the Harvard Observatory and was chairman of the Harvard Observatory Committee.  Maria Mitchell, a truly remarkable astronomer and teacher, was the first woman-astronomer in the United States.

Gayle H. Riggsbee

When the cost of the eclipse trip was only one dollar.

The observing facilities and instruments used by Yerkes, Princeton, Smithsonian and the B.A.A. at the total eclipse of the sun at Wadesboro, NC in May 1900.

Information and photos were obtained from various sources such as local individuals in Wadesboro, newspapers of the day, and the Archives of the Yerkes Observatory.  Photos show several individuals at the dawn of their careers, including G.E. Hale, Henry Norris Russell and C.G. Abbot; and others at their twilight, such as Charles Young and S.P. Langley.

Gary Cameron

The Origins of the Maksutov Club: The Amateur in 1950's American Science.

In post-World War II America a number of amateur astronomical organizations were formed, and among these was the Maksutov Club.  Initially organized for economic reasons, the bulk purchasing of otherwise expensive materials, the Maksutov Club rapidly expanded in membership and in scope of activities, becoming one of the most influential organizations of its kind in America.  Some of the reasons for its formation were a general interest in science in the 1950's, economics, and the influence of "technological cheerleaders" among professional astronomers and opticians.

Acting as a clearing house for information on optical design and fabrication, and as a kind of research laboratory-at-large, the Maksutov Club was more than simply a group of hobbyists.  From its origin, a number of professional astronomers and opticians participated, lending both moral and material support to the non-professional members.  In exchange, the amateur members were willing to undertake many experiments in prototype development which, due to time or money constraints, the professionals were unable or unwilling to do. Results were published in the club's 'Circular'.  The Maksutov Club was representative of the growing interaction between the amateur and professional scientist in 1950's America.

Peter Abrahams

Early Instruments of Astronomical Spectroscopy.

Visual and photographic instruments of spectroscopy were developed in the 19th century and were used for the chemical analysis of starlight.  

M. Eugene Rudd

Eise Eisinga and his Amazing Planetarium.

In 1774 Eise Eisinga, a woolcomber in Franeker, Holland, with no formal education beyond elementary school began constructing what became the most ambitious and elaborate planetarium of the Eighteenth Century. Installed in the ceiling of his living room, the system demonstrates the motions of the planets, indicates the hour, the date, the day of the week, the month of the year, the moon's orbit with changes in the nodes, the times of rising and setting of the moon, and its phases. The sizes of the planetary orbits are exactly to scale. The clockwork mechanism was so well built that even today over two hundred years later, it is still operating and may be seen by visitors. 

Donald E. Osterbrock and John W. Briggs

Clark and Lundin Photographs and Letters in the Center for American History in Austin, Texas, and Other Archives.

The "Lundin Papers" at the Center for American History in Austin contain numerous letters and photographs which provide important information on the telescopes and objectives made by the Alvan Clark & Sons Corporation.  The shop notebooks of Carl Lundin and his son Robert were used by D. J. Warner and R. B. Ariail in their excellent book, Alvan Clark & Sons: Artists in Optics, but the letters seem to be less well known.  Many of them were written to or by Alvan Clark or his son, Alvan G. Clark, back in the early days of their firm.

Episodes in the history of American telescope-making, beginning with the Clarks' first largest refractor in the world, will be described.  The letter written by Frederick A. P. Barnard in 1860, ordering it for the University of Mississippi, is in these Papers.  Also, interactions of the Clark firm with American research astronomers, especially at Lick and Yerkes Observatories up to 1915, when the elder Lundin died, will be discussed.  Other correspondents include Henry Draper, Asaph Hall, S. W. Burnham, and A. A. Michelson.  Numerous slides of observatories, Clark telescopes and/or objectives, and of all three Clarks, both Lundins, and various astronomers will be shown.
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Walt Breyer.  

Photographic Highlights of the 1998 Meeting.

Rolf Willach.  

James Short and the development of the reflecting telescope in the first half of the 18th century.

Gary L. Cameron.  

Iowa's Hidden Astronomical Treasures.

Iowa is a relatively obscure spot for the history of astronomical instrumentation.  However, the author has made several recent finds of previously unknown telescopes and observatories in Iowa at the turn of the century.  This paper documents research in progress on three of these discoveries; a 3" Bardou refractor at Iowa State University, a 4" Mogey refractor at the Science Center of Iowa, and an observatory (now non-existent) housing a 5" Alvin Clark and Sons refractor at Upper Iowa University.

Carter Roberts.  

Restoring Rachel-The first complete overhaul for an 84-year-old refractor.

In a few months the telescopes from the old Chabot Observatory will be installed in the new Chabot Observatory & Science Center now growing in the hills above Oakland. A team of volunteers under the leadership of Kevin Medlock, builder of the 30-inch telescope of the Fremont Peak Observatory, has completely dismantled this 20-inch Brashear/Warner & Swasey telescope and has made considerable progress in cleaning and/or sand blasting the major pieces and preparing them for painting. Since the building we are using will be torn down shortly after October 1, the work should be largely finished by the ATS meeting. When finished, the telescope will have a blue mount with off-white tube, polished brass, some stainless steel, and a few black trim pieces. Many years ago, a motor replaced the weights for the drive. We plan to drive the telescope and the RA circle with motors but restore the weight drive inside the pier as a functioning demonstration. An interesting connection between Chabot Observatory and the 72-inch telescope for the Dominion Astrophysical Observatory will be shown.

John Briggs. 

The Great Instruments of the Grubb Telescope-Making Dynasty.

Thomas Grubb of Ireland, born in 1800, was a talented engineer, and by the early 1830s, an active amateur astronomer with a 9-inch reflector.  His first large contract was to mount a 13.3-inch lens, which at the time was the largest in the world, for the Markree Observatory.  Thus began an extraordinary telescope making enterprise which, by the end of Grubb Parsons in 1985, had built many of the largest and most important telescopes in the world, including the 74-inch David Dunlap reflector in Toronto.  This presentation will illustrate 150 years of achievement by Thomas Grubb, his more famous son Howard, and by Sir Howard Grubb, Parsons, and Company, the firm’s later and final incarnation.

Peter Abrahams.  

Alexis-Marie Rochon, Jean-Baptiste Grateloup, and the earliest cemented lens.

The first use of lens cement in doublet lenses can be traced to late 18th century France.  This historical footnote becomes more interesting when it serves as an introduction to Rochon, a fascinating character in the history of science.

Bart Fried.  

Joseph P. Wampler: A Country Squire Ignites a Tradition.

This expose will examine the enterprising man that fashioned some of the earliest telescope lenses made in the United States; a story that culminates with the recent completion of the 8.4 meter Subaru Mirror now housed on Mauna Kea.  With a piece of dense flint glass plucked from the smoldering ruin of Pittsburgh's tragic fire of 1849, Squire Wampler's award winning first telescope became the 'flint' that sparked the astronomical interest of young John Brashear, thus starting a tradition of optical craftsmanship in Western Pennsylvania that is still second to none. 

Eugene Rudd.  

Three Unusual Telescopes with a Scottish Connection.

While London was the main center of British instrument making in the 18th and early 19th centuries, it was not the only place where skilled craftsmen plied their trade. Scotland, and in particular Edinburgh and Glasgow, also had important instrument makers including some who made telescopes.  Three examples of telescopes from that period with a Scottish connection are described.

Richard Sorrenson.  

So who did invent the achromatic lens?

In 1758, one kind of mediated vision became clearer.  A refracting telescope that gave images relatively free of colored fringes appeared for general sale for the first time ever in the shop of Dollond and Son on the Strand in London.  Not only was this artifact useful; it ought, according to Newton in the Opticks, not exist.  So intriguing a device, and more particularly the lens that lay inside it, attracted much attention.  It was hailed as the “greatest improvement in optical instruments” since the time of Newton, an optical invention “of the first rank,” and “a vastly more manageable and useful instrument” than any previous telescope lens.

Several people staked a variety of claims to the new artifact.  Foremost among them were the Swiss mathematician Leonhard Euler, the Swedish astronomer Samuel Klingenstierna, the London artisan John Dollond, and the English gentleman Chester Moor Hall.  Detailed accounts of the complex European-wide struggle over credit for the discovery and development of the optical principles associated with the new lens appear elsewhere.  In this paper, I will consider a more local dispute over who was the true inventor of this lens itself: John Dollond (who first described and patented one) or Chester Moor Hall (who may have first had one secretly made).  This dispute was confined to London and erupted twice after John Dollond’s death in 1761.  In both instances, Dollond’s son Peter argued for his father’s right to the invention, Dollond’s rivals for Hall’s.  In the 1760s Peter faced virtually the entire London optical community and secured his father’s claim with a complicated series of lawsuits; in 1789 he faced his own brother in law, Jesse Ramsden, who resurrected Hall’s claim with a short letter to the Royal Society.  So successful was this letter that virtually all historians have taken its correctness to be self evident and casually state that Hall was the original inventor.  That the evidence for this claim is very problematic is one thing I hope to demonstrate.  Equally importantly, I will show how two eighteenth century artisans, John and Peter Dollond, did much more than make and sell lenses from their London shop.  By publishing scientific papers, procuring and defending a legal patent, and writing polemical letters, they also employed a sophisticated set of strategies over several decades to acquire and maintain their sole claim to the new refracting lens.

Alan Batten

Wilhelm Struve and the Great Refractor of Dorpat.

   Struve was born in 1793 in Holstein, on the borders of Denmark and Germany. He grew up during the Napoleonic wars and the consequent unsettled state of Europe led to his travelling to Dorpat (modern Tartu) in Estonia (then a province of the Russian Empire) for his university studies. In deference to his father's wishes, his first studies were in classics and philosophy, but he later studied astronomy and was awarded the degrees of master and doctor simultaneously in 1813, for his determination of the longitude and latitude of the new Dorpat Observatory. He was then appointed first extraordinary and then ordinary Professor of Astronomy, and remained in Dorpat until 1839.

   In those days, astronomers were often surveyors; Struve had  practised surveying from his student days and, as professor, conducted an important survey of Livland (parts of modern Estonia and Latvia) and, later, a major geodetic measurement of an arc of the meridian through Dorpat, from Hammerfest to the mouth of the Danube --an arc of 25 degrees and 20 minutes, about 3000 km long. His willingness to undertake such a project certainly contributed to his success in obtaining government funds for "pure" astronomical research.

   Struve visited Munich in 1820 to order instruments for his surveying and met Fraunhofer and saw the achromatic refractor of 9 Paris inches (9.5 English inches) aperture that the latter was building. Struve imnmediately wanted this instrument and was able to persuade the University and Imperial Government to finance its purchase. The "Great Refractor" arrived in Dorpat in Spetember 1824. By February of the following year,  Struve had begun his census of double stars and he completed it in February 1827, despite the Refractor having been out of commission in the late fall of 1825, and his own commitment to surveying in the field during the summer months of 1826. The work on double stars led Struve to believe that it might be possible to measure the parallax of Vega by careful comparison of its position with that of its faint (optical) companion. He began  observations with the Great Refractor, for this purpose, in 1835, publishing a  preliminary value in 1837 and a final value in October 1839 (after Bessel's successful determination of the parallax of 61 Cygni).

   After Struve's departure for Pulkovo, in 1839, Dorpat Observatory declined in relative importance, despite the efforts of his successor Maedler and, in our own century, Oepik. Today, the telescope is maintained as a museum piece in the building in which it was used, but there are fears that the objective was damaged during the unrest following the Russian  revolution. 

Alan Batten

J.S. Plaskett and his 1.8-m Telescope.

   John Stanley Plaskett was born in Ontario in 1865, the eldest son of  a farmer. Because his father died relatively young, Plaskett had the  responsibility of the farm and of helping to care for his younger brothers and sister for some years, but later worked for the Edison Company  in Schenectady. He returned to Canada and became chief technician in the physics laboratory of the University of Toronto, combining his work with study for a bachelor's degree in physics, which he completed in 1899, after he had  already turned 30. He was then offered a position at the newly founded Dominion Observatory in Ottawa. His chief work there was the determination of stellar radial velocities with the 15-inch refractor. This work gave him an international reputation and thus he was able to draw on the support, particularly of American astronomers, when he proposed that Canada should build a telescope of at least 60 inches aperture to extend the kind of work he had been doing in Ottawa. Support from the Canadian scientific community was conditional on the best site in the country being chosen and, after W.E. Harper had been sent to a selection of sites across the country, Victoria was chosen for the quality of its seeing and the small diurnal range of temperature. (Even in those days, some argued that a site outside Canada should be chosen,  but the days of extra-territorial telescopes were still to come.)

   Despite the intervention of the First World War, the telescope was built and put into operation in May, 1918. For six months, it was the world's largest working telescope, being relegated in November by the Mount Wilson 100-inch. Radial-velocity work was its principal concern for many years, especially as applied to spectroscopic binaries and to the problem of determining galactic  structure and rotation. This latter problem was tackled by Plaskett himself, together with J. A. Pearce. The results, published in 1935, remained standard  until the development of radio astronomy enabled them to be superseded in the late 1960s. However, some direct photography was undertaken at the Newtonian focus, principally by Helen Hogg, who began her studies of globular clusters here, while her husband Frank was a member of the staff.

   Although telescopes of 1.8-m aperture are no longer considered "large", there is still plenty of work for them to do, especially if they are equipped with modern instrumentation and detectors. In February 1974, a new Cer-Vit  mirror was completed for the telescope, and updating has continued through the  years. The 72-inch or 1.8-m telescope, now officially named the "Plaskett  Telescope" is still actively used in research work, including once again  direct imaging, and still appears to have a long useful life ahead of it.  Perhaps it is not quite an "antique" telescope, but it is certainly an  historic one.
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Mike Reynolds 

History of California Astronomy Exhibit at Chabot Observatory.

   One of the exhibitions at the recently-opened Chabot Space & Science Center is an exhibit titled History of California Astronomy. The exhibit, done in association with the Smithsonian Institution's National Museum of American History, features some extraordinary historic instruments.

    The exhibit include the 3 1/2-inch Brashear refractor presented to Andrew Carnegie, a 10-inch Brashear reflector, Lick Observatory's Lick Radial Velocity Spectrogram Measuring Machine and the New Mills Spectrograph a Porter Garden Telescope (you will want to hear about Chabot's plans in regards to this instrument!), Albert Einstein's personal refractor, a Lower Schmidt, a Fitz 7 3/8-inch Comet Seeker, and one of the first telescope mirrors ever aluminized. The exhibit is George Ritchey's 24-inch reflector. 

   The paper will cover the exhibit and initial public response, as well as activities being prepared in concert with History of California Astronomy.

Wayne Orchiston

From Crossley to Carter: The life and times of an historic 9 Inch Cooke Telescope.

   This Cooke refractor started life as a 9.33-in made for Edward Crossley in 1867, and during the 1870s, 80s and 90s was used by Crossley and Gledhill for a variety of observational programs. In 1896 the original objective was replaced by one of Taylor's new photovisual objectives, with a clear aperture of 9 inches.

   After Crossley's death in 1905 the telescope was acquired by the Reverend  Dr David Kennedy of Meeanee, New Zealand. There is was used mainly for cometary photography, and many impressive images of 1P/Halley were obtained.

   In 1923 the telescope was sold to the Wellington City Council in New Zealand's capital, and for the next 17 years was used by local amateur astronomers for a range of observations. In addition, regular public viewing sessions were introduced.

   With the founding of the nearby Carter Observatory in 1941 the telescope was transferred to this new national facility, where it has served ever since as the mainstay of a popular public astronomy program. Given the Observatory's evolving research strategy, little attempt has been made to use this historic instrument for serious observational work.

Ken Lum

Bernhard Schmidt: A Life in Optics

   Bernhard Schmidt, the inventor of the Schmidt camera, was a most eccentric and misanthropic individual who produced excellent optics despite laboring under the disability of having only one hand.  Presented here is a summary of his life from his birth in Estonia in 1879 to his death in Hamburg, Germany in 1935.  An account of the invention of his famous camera will also be given.

Thomas R. Williams

A new tool for astronomers: The early history of the Schmidt optical system in America.

   As soon as Walter Baade revealed the dramatic performance of Bernhard Voldemar Schmidt's wide-field optical system to astronomers at Mt. Wilson in 1931, news of this innovative development spread rapidly in the United States. Astronomers at Mt. Wilson benefited from the extensive optical shop and well-qualified optical workers already employed there on the Hale telescope and other projects and exploited the new system at an early date.  However directors and astronomers at other observatories, seeking a low-cost way to take advantage of the superior new optical design, adopted unconventional strategies for procurement of the Schmidt system components.  As a result, amateur telescope makers and optical workers on the margins of the profession were able to contribute to the spread of this new technology. This paper will discuss the interactions of amateur and professional astronomers and optical workers during the 1930s and 1940s to illuminate the exciting period during which Schmidt technology was first pressed into the service of astronomy at observatories other than Mt. Wilson/Palomar.

Donald E. Osterbrock.

Don Hendrix: Mount Wilson and Palomar Observatories Master Optician of Schmidt Cameras and Large Telescopes.

   Don Hendrix (1905-1961) was the optician who made the optics for the 48-inch Palomar Schmidt telescope, completed the mirrors for the  200-inch Hale reflector, and made the optics for the Lick Observatory 120-inch Shane reflector.  He had begun working in the Pasadena optical shop in 1930, little more than a year before Walter Baade brought the "secret" of the Schmidt camera there from Germany.  Hendrix mastered the technique for figuring the required aspheric corrector plates, and made all the Schmidt cameras used in the Mount Wilson Observatory telescopes, beginning with an f/1.8, 2.8-inch one put into use in 1934, and the f/1, 2-inch designed and used by Sinclair Smith in 1935.  By the time of his death in 1961, Hendrix had made all the Schmidt cameras used in all the spectrographs on the 60-inch, 100-inch, and 200-inch telescopes, as well as several others for McDonald and Lick Observatories, at least.  In all Hendrix made roughly thirty Schmidt cameras of various types.  His life, optical career, and several of his Schmidt cameras will be described and illustrated in this paper.

Peter Abrahams

Harold Dennis Taylor, optical designer for T. Cooke & Sons.

H. Dennis Taylor was responsible for several important advances in optical design.  He wrote 'The Adjustment & Testing of Telescope Objectives', the most influential book on the subject until modern times.  His Photo-Visual objective was probably the first triplet apochromat and was one of the very finest telescopes of any era.  Taylor designed the Cooke triplet, possibly the most successful photographic lens of all time, and a highly original and influential design.  The first steps towards modern lens coating were taken by Taylor in his work with tarnished lenses.  His second book, 'A System of Applied Optics', was an important English language contribution to lens design.  The modern style telescope eyepiece is found in an early incarnation in Taylor's works.  These and other accomplishments will be discussed.

Kevin Johnson.

The tale of two telescopes: the peripatetic history of two Smythian telescopes from the early 19th century to the present.

   Within the Astronomy Collection of the Science Museum, London there are two telescopes that although at first glance look unrelated, have a closely linked past that has taken them around the world.  The uncovering of their colourful history has throws light on many aspects of the change that has occurred within astronomy from the first half of the 19th century to the present day.  They have borne witness to the changes in Physical Astronomy from meridian observation to the measurement of double and variable stars and finally to the rise of photography and spectroscopy heralding the advent of Astrophysics.  The career of the telescopes also spans a period during which the whole social environment of British astronomy changed with a gradual move from independent amateurs towards a professional establishment.  In many ways the time scale and aspects of these changes differs from that taking place in the rest of Europe and more closely matches the development of astronomy in the United States.  Lastly, both these telescopes have borne witness by use, to the rise of scientific expeditions and the steady development of recreational astronomy during their long histories.

Ron Maddison. 

Dudley Adams of London: and a typical 4" Gregorian Reflector of his from about 1790.

   This paper is a combination 'book review' and detailed description of an example of the work of a well known London instrument maker of the mid to late eighteenth century.  The book is a recently published excellent work entitled "Adams of Fleet Street" by John R. Millburn and the instrument is one that I recently acquired and that was made by Dudley Adams in about 1790.  There are some interesting details in its construction that indicate the high quality of design and manufacture of that period. 

Peter Hingley.

The History of the English Mounting.

   The term 'English' Mounting was coined by Sir George Airy in 1844 to describe the form of the Northumberland Equatorial at Cambridge, and to distinguish it from the 'German' mounting.  The  term has never been particularly closely defined, and some (not the present  writer) would apply it to the single ended 'Fork' mounting.  The talk will feature in particular the important Shuckburgh telescope, built by Jesse Ramsden at about the same time as, and developed from, the  famous Palermo Circle, for Sir George Shuckburgh, Bart., of Shuckburgh, Warwickshire, and also the work of Isaac Fletcher, of Tarn Bank, Cumberland, who collaborated with his brother, using the facilities of the Lowca Ironworks, Whitehaven, Cumberland, to re-design the  English mounting in cast iron.  The talk will also present as far as possible a complete list of major telescopes built in this form, notably many of the 'carte du ciel' instruments used around the world for that sky survey, and the group of telescopes of about 74" aperture built by Grubb Parsons before and after the Second World War.

John W. Briggs

New insight on Clark mechanics: University of the Pacific's 1884 refractor.

   The Alvan Clark and Sons firm built a 6-inch observatory refractor for the College of the Pacific, a Methodist institution, in 1884.  The design of the equatorial head appears to be unique among surviving Clark instruments.  While the objective lens was lost decades ago, the mechanical parts of this vintage instrument survive in good completeness and condition, with only a few exceptions.  Especially interesting are the original weight-driven governor mechanism, the provision for the falling weight, the filar micrometer, and the complete surviving "bright field" illumination system.  Well-known California astronomers Heber D. Curtis and Robert G. Aitken used this instrument in their early days; thus the telescope is arguably especially important, given its role as one of California's earliest significant observatory refractors.  A historic photograph preserved in Lick Observatory's Shane Archives helps document the few lost components, including the hour-angle setting circle, the falling weight and its cord, and the original pillar, which appears to have been a scaled-up version of those supplied for the 5-inch Transit of Venus refractors of 1874.  The College of the Pacific refractor, and the associated 60-mm Fauth transit, are now in the collection of J. W. Briggs and family; and both instruments will be displayed at the Flagstaff ATS meeting.

M. Eugene Rudd.

Joseph Fraunhofer’s First Paper.

   In addition to making telescopes, Joseph Fraunhofer made important contributions to the new science of spectroscopy. Many of these were described in a single paper, his first publication. At a time when the wave nature of light was just beginning to be accepted, there was no way to specify positions in the spectrum quantitatively. Fraunhofer solved this problem first by using an array of lamps with a different color of each selected by a prism. In the paper he also described his later discovery of the dark lines in the solar spectrum which provided a more universal set of landmarks in the spectrum. Using these lines, now called Fraunhofer lines, he made highly accurate measurements of the indices of refraction and dispersive powers of several media. These and other achievements have led some to call him the Father of Spectroscopy.

Walter Yund IV. 

The Rise and Fall of Dudley Observatory.

   In the year 1851, the prominent citizens of Albany, N.Y., established Dudley Observatory.  The observatory was planned to be the cornerstone of a university to educate the elite.  When the university plans were abandoned, though, the prosperous Albanians supported the observatory out of their own pockets.  Within years the observatory was recognized as a first class research facility, and it participated in many scientific studies.  The greatest achievement occurred with the establishment of the General Catalogue, which collected the positions and motions of over 35,000 stars.  Unfortunately, the observatory's prominence declined as Albany grew.  With the loss of interest of the Albany area in astronomy, the observatory was shut down, although a library still operates today.  Dudley Observatory's downfall was most unfortunate, as it would have certainly been a prominent institution even today.

Carter Roberts

Restoring Rachel Part II.

   The second phase of restoration of the 20-inch Brashear/Warner & Swasey refractor from Chabot Observatory including installation in the new dome at the Chabot Space & Science Center.

Gary L. Cameron

The Iowa College Goodnow Hall Observatory.

   In 1888 Iowa College (now Grinnell College) in Grinnell, Iowa established an astronomical observatory atop Goodnow Hall on the college's campus. This observatory continued in operation until closed in 1928. This presentation describes the author's work in progess researching this facility and its instrumentation including: an 8" Alvan Clark and Sons refractor (1888), a 3" Fauth meridian transit (1890), two Seth Thomas clocks used in conjunction with the transit, and a very rare 6.3" John Brashear Newtonian reflecting telescope (1890). All or part of these instruments still exist in the Grinnell College Collection of Scientific Instruments, an on campus museum.
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Bart Fried.

'Uncle John' - an American Icon.

   During the 1800's, a lightly educated, starry-eyed young millwright in Pittsburgh made for himself a 5" lens and a 12" mirror for telescopes he could otherwise not afford. But faced with the exhaustion of long days in the steel mills and sleepless nights working glass in the crawl space under his house, John Brashear was forced to choose between his love of astronomy and his advancing responsibilities in the mill. Gambling that he could make a living selling home-made optics at affordable prices to amateur astronomers, he left the mills and began a career as a telescope and physical instrument maker. By the time of his death four decades later, he was celebrated by scientists around the world who used his instruments to advance the body of knowledge soon to be known as the New Astronomy. Business tycoons, Nobel laureates, civic leaders - all called him "friend", but no group was he more fond of than the common workers of Pittsburgh, who he never neglected. Working tirelessly and with humility recounted as extraordinary in his or any age, there was almost no charitable, educational or civic organization that didn't benefit from his time, reputation or leadership. The story of Uncle John is not just the story of a self made man. His was a life that came to symbolize the best that America had to offer.

Rudi Paul Lindner.

The Lamont-Hussey Refractor

    William J. Hussey wanted to erect a large refractor in the southern hemisphere in order to complete the search for double stars he had begun at Lick Observatory.  His college friend, Robert P. Lamont, agreed to fund the project in 1908.  It should have taken two or three years to build the telescope, but technological deficiencies, war, and the death of James McDowell intervened, and Hussey was not able to test his telescope until 1926.  He died en route to set it up in South Africa.  This talk is about the design and creation of this, the last great refractor of the classical era.

Flaccus Stifel and Wade Barbin.

The Refurbishing of the Brashear Refractor for AAAP's Wagman Observatory.

    In 1986 the Amateur Astronomers Association of Pittsburgh received as donation from Carnegie Mellon University the extant components of an 11 inch John Brashear refractor built for the then titled Carnegie Technical Schools in 1908.  AAAP members subsequently refurbished the telescope and installed it at Wagman Observatory in summer of 1995.  Wade Barbin and Flacc Stifel will fill in some history and take you through the refurbishment process.

Peter Abrahams.

Gottlieb and James W. Fecker.

    A very brief overview of the careers of the father & son optical designer / fabricators.

Ron Maddison

A survey of the major Observatories and Telescopes that the Society has visited over the last ten years.

    The Society has deliberately organized its annual meetings at a wide variety of sites so that members have been able to visit as many historic astronomical facilities as possible.  Over the last ten years we have covered many important Observatories and there are still many yet to be visited before we begin to make repeat visits.  However, it is clear that some sites are so significant in the history of our field of study that we must soon return to them.  But the next ten years will probably still be taken up with exploring new ground.  This presentation highlights the major instruments that we have visited in the first ten years of our Society.

James Kimbrell.

Optics for the Subaru Telescope.

    The fabrication of the optical elements for the 8.3 meter Subaru telescope were accomplished by Brashear L.P.  Reviewed will be acquisition of the glass; grinding, polishing, and testing of the several elements.

Trudy E. Bell

The Roles of Lesser-Known American Telescope Makers in 19th-Century American Observatories 

    While the figure frequently cited for the number of astronomical observatories built in 19th-century America ranges from 142 to 144, the contemporary literature reveals the actual number was well over 200 and may top 250. Fragmentary evidence also exists for perhaps an additional 50 to 100 observatories, although it is not always possible to tell from the literature whether they were permanent structures. 

    Both the maker and date of completion are known for 424 (82.5 percent) of 514 astronomical instruments built before 1900 - not only large and small telescopes, but also specialty instruments such as transits and meridian circles, and telescope parts such as eyepieces or mounts. More than half of the instruments were built by dozens of lesser-known American telescope makers whose collective accomplishments were eclipsed by the record-breaking fame of Alvan Clark & Sons and of John A. Brashear.

    This paper summarizes the work of some of these lesser-known makers, offers some hypotheses for their subsequent obscurity, and outlines plans for a complete directory of 19th-century American observatories and their instruments.

Peter Broughton.

The instruments and methods used at the 1769 transit of Venus. 

    William Wales and Joseph Dymond were sent by the Royal Society to observe the transit of Venus on June 3, 1769 at Churchill, on the shore of Hudson Bay, where they spent over a year. Nevil Maskelyne, the Astronomer Royal, recommended instruments to be used at the transit and so Wales and Dymond's equipment was typical.  It consisted of a pendulum clock by Ellicott, Bird's astronomical quadrant, and two reflecting telescopes by Short, one equipped with an object-glass micrometer.  The purpose of this paper is to consider in detail how the instruments were used and how accurate they were.

A new method of measuring chromatic aberration of lenses

M. Eugene and Eric P. Rudd

    Measuring the dispersion of glass in the form of a prism is relatively easy and accurate, but when the glass sample is in the form of a lens, it is more difficult and less accurate. It is typically done with discharge tubes (which require a high voltage transformer), narrow-band filters (which are expensive), and a Foucault knife-edge apparatus to find the focal length for different wavelengths (sometimes a tedious job). 

    Recent improvements in the intensities of light emitting diodes (LEDs) have made a different approach feasible. A new system has been devised and built that uses three inexpensive LEDs of different colors as light sources. They are powered by an inexpensive, low voltage, plug-in transformer. The LEDs are situated behind a single slit so as to produce virtually contiguous illumination of the slit by the three different colors. The slit is imaged by the lens under test. A cardboard mask with two small holes placed next to the lens results in two images of the slit for each color. A small telescope is racked longitudinally to successively bring each image pair into coincidence. The positions for each color are read on a vernier scale giving the differences in focal length. For a lens of a known prescription the tester produced results that agreed well with the expected predictions. Examples of measurements made on several different telescope lenses will be shown.

Perry Remaklus.  

Reflections on some telescope books.

    A presentation on books about telescopes and telescope history, from the owner / publisher / editor behind Willman-Bell books.

George Bartunek.

An 8 inch Harry Fitz Refractor in a Public School Observatory.

    An 8 inch Harry Fitz objective is mounted in a locally made telescope and observatory, that was donated to the local school district and for the past twenty years has been used by students and the public.  The history and restoration of the telescope and observatory will be discussed and illustrated.

Gary L Cameron.

Des Moines' Drake Municipal Observatory.

    The Drake Municipal Observatory was constructed in the early 1920's in a cooperative effort between Drake University and the city of Des Moines, Iowa as a multi-user facility for students, faculty, and the general public. When opened, the DMO attracted substantial attention from professional astronomers across the United States as well as the general public as one of the first institutions of its kind. The DMO is still in operation and houses an 8.25" Brashear refractor, complete with its original astrograph and guide scope, a 2" Browning meridian transit, and a large collection of glass plates, many taken by the observatory's founder Dr. Daniel Moorhouse. 

Robert Royce.  Optical Testing in the First Half of the 18th Century.

    An overview of testing procedures in this era, concentrating on the first development of the "shop test" for telescope optics.  Commentary will largely include the work of Hadley as given in Smith's Opticks with inclusion of supposition of other tests. Materials will include actual reconstruction of Hadley's test and comparison with descriptions in Smith's Opticks. 

John Briggs

"Two Challenge Questions:  1) Largest Clark Optics?  2) Largest Refractor Seriously Proposed?"

    For all the fame of the Clark firm, details of their largest known optics remain surprisingly obscure and even controversial.  We shall review aspects of this history, and, in passing, touch upon a serious but now obscure discussion of the largest refractor ever proposed.

Peter Abrahams and Victor Lopez.

The Observatory of Bogota, Colombia, founded 1803.

    The first observatory in the Americas can be traced back to temporary buildings used in the 1630s.  The first permanent, dedicated structure designed for use with a telescope is likely the observatory of Bogota, Colombia.  This beautiful tower housed a variety of significant instruments and stands to this day as an icon of Colombian history.
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Keynote Speaker.

Michael Tubridy.

The Six Foot Rosse Telescope.

   An overview of the design, fabrication, and use of the Rosse telescope.  Restoration efforts beginning in 1994 were researched and engineered by Tubridy, and the laborious reconstruction of the deteriorated instrument will be described in this presentation.

Walter Breyer.
The History of the ATS in Slides.
   The ten annual meetings of the Antique Telescope Society have been sited at leading observatories in North America and England.  The many memorable telescopes that have been part of our meetings will be highlighted.

Marcus Cavalier.
H. Dennis Taylor, the Cooke Triplet Lens and the Victorian Patent System.
   H. Dennis Taylor (1862-1943) worked for the Yorkshire optical firm of T. Cooke & Sons as their optical manager.  In the 1890s, he designed and patented a novel compound lens system having three elements, which is the origin of the apochromatic telescope objective lens.  Cooke & Sons did not want to manufacture the design, but Taylor was able to persuade Taylor, Taylor & Hobson of Leicester (no relation) to manufacture it instead.  Out of deference to H.D. Taylor's employer, however, the design was sold as the Cooke triplet lens.  This paper briefly reviews the different aberrations which may be present in lens systems, the great signficance of Taylor's new design in overcoming them, as well as its historical context.

Kevin Johnson.
The Telescope Collection of The Science Museum, London.
   The Science Museum in London maintains one of the foremost collections of telescopes in the world.  This presentation will show and discuss some of the highlights of the collection.

Rolf Willach.
The heliometer. Its development in the 18th and 19th century and its contribution to our astronomical knowledge.

   Part I: 18th century.

   Part II: 19th century.

   The heliometer, whose invention goes back to the first half of the eighteenth century, was in astronomy the classic instrument for distance measuring, the so called "parallax measurement".  First improved by John Dollond, it allowed in 1769, during the transit of Venus across the sun, the determination of the solar parallax with the highest accuracy ever made. Further improved by Peter Dollond, it reached toward the end of the century the highest level which was possible with eighteenth century optics and mechanics.  After a stop in development of nearly 30 years, it was further improved by Josef Fraunhofer. The first successful determination of the parallax of a fixed star by Bessel was a further proof of the still not exhausted possibilities of that instrument. Toward the middle and in the second half of the nineteenth century, the Hamburg firm A. and G. Repsold improved the heliometer to such a perfection, that astronomical distance measurements, from several hundred millions of kilometers in the eighteenth century, reached to the enormous extent of many thousands of light years.

Peter Abrahams.
The Telescope in Ireland: Obscure makers & marks.  Irish telescope makers and Irish signatures on telescopes.

   An annotated list of names found on telescopes made or sold in Ireland.  The primary purpose of this list is to identify Irish telescope makers.  A secondary purpose is to provide information about inscriptions found on telescopes, to assist in the documentation of telescopes in collections, and therefore some of these names are retailers only.

Edward J. Young.
The Great Melbourne Telescope: An Irish Connection.
   In 1838 Sir John Herschel returned to England after four years observing nebulae from the Cape of Good Hope with a 19-inch, 20-foot focal length reflector.  The idea of permanently placing a large aperture telescope in the Southern Hemisphere was first raised around 1840.  The driving force behind this initiative was Romney Robinson, Director of Armagh Observatory.  Robinson was a brilliant mathematician with an encyclopedic mind.  He was also described as "a pugnacious Irishman with an unbridled enthusiasm for all things Irish".  From the outset, Robinson determined that a great southern telescope would be an Irish project.   The first proposal to the Treasury to fund the project was denied in 1849.  Undeterred, Robinson contracted with Thomas Grubb, an engineer with the Bank of Ireland, to draw up plans for an equatorial mounted reflector of 48-inch diameter.  The project was resurrected in 1852 at the Belfast meeting of the British Association, and had it not been for the outbreak of the Crimean War, it might have been funded.  The project resurfaced again in 1862 when the territory of Victoria in Australia approached the Royal Society for assistance with a large telescope.  When they agreed to fund the entire project, Melbourne replaced the Cape as the site for a great reflector.  At Robinson’s urging, a traditional speculum metal mirror won out over the silver-on-glass technique that was gaining popularity on the Continent.  When the Great Melbourne Telescope went into operation in 1869 it was not only the biggest equatorial telescope in the world, but also the largest and most expensive piece of scientific apparatus in Australia.  Unfortunately, the great reflector did not fulfil the promise of its creators, and by 1893  was withdrawn from service.  Parts of the Great Melbourne Telescope were resurrected after World War II at Mount Stromlo Observatory and thereafter, twice refurbished and rebuilt, it continues in service today.  Although some believe that the major fault lay with the speculum mirror, the real problem was that the telescope was designed for visual observations and hand drawings of nebulae.  The telescope proved ill suited for photography and spectroscopy; techniques that revolutionized astronomy after the 1870s.

Michael Tubridy.
The Crawford Observatory, University College Cork, Ireland.
   This tiny little observatory houses a veritable museum of 19th century Grubb telescopes and other instruments.  Some of these instruments, and indeed the buildings themselves, incorporated innovations to keep pace with the changing demands of astronomers.  Many of the instruments never did much practical work, have remained intact for 120 years, and are very well preserved.  This paper describes the observatory and contents.

David Sinden.
Photographs of optical processing methods developed at Grubb Parsons and later at Sinden Optical Co. 

   The chief optician for Grubb Parsons will present an evening of slides and informal discussion on the products and techniques of these two companies.

Peter Abrahams.
When an Eye is armed with a Telescope:  The Dioptrics of William and Samuel Molyneux.
   William and Samuel Molyneux of Dublin were father and son scientists who made significant contributions to the development of the telescope in the late 17th and early 18th centuries.  William wrote the first English language book on technical optics, the 'Dioptrica Nova'.  Samuel wrote and edited the most extensive English language instructions on fabricating reflecting telescopes, consisting of three chapters in Robert Smith's 'Compleat System of Opticks'.  Their correspondence, travels, and influence make an interesting portrait of the instrumental astronomy of their time.

Terry Moseley.

Grubbs Are Good For You.
   A veteran operator of the Armagh Observatory ten inch Grubb refractor of 1884 will relate his experiences "using the telescope the way it was originally meant to be used, i.e. visually, with no more than the addition of a micrometer".

David Sinden.
'Lets Find Out': Some notes on Grubb's Lens Making methods.
   Sir Charles Parsons had a saying:  "I don't know, and you don't know, so - Lets find out."  This talk will delve into and study the work of past masters including Bill Latimer, who was Sir Howard Grubb's top optical worker for many years, and also worked in Newcastle for Sir Charles Parsons. 

Shaw Kinsley.
A Collection of Instruments made and used by A. E. Douglass.
   Andrew Ellicott Douglass (1867-1962) was one of America’s great men of science. Primarily an astronomer, Douglass’s interests were wide-ranging and voracious. In addition to helping establish four American observatories, Douglass made substantial contributions to the fields of climatology and archaeology and established the field of dendrochronology. In 1901, he became intrigued with the growth rings visible in the trunks of trees. Speculating that they might indicate a relation between solar variation and terrestrial climate, Douglass designed and created a number of increasingly complex instruments to help him study cycles. His research helped him establish a chronology that enabled the prehistoric Pueblo ruins of the American Southwest to be accurately dated. The University of Arizona, where Douglass worked for more than fifty years, has preserved a number of these instruments, and my paper will describe them and discuss their significance.  Douglass filmed various foreign astronomical observatories in 1931, and a narration of his photography will be included.

Kevin Johnson.
James Nasmyth: Ironmaster & Astronomer.
   James Nasmyth is probably best remembered by historians as a successful Victorian industrial entrepreneur who invented the steam hammer.  Despite this footnote in history, Nasmyth spent the latter part of his long life pursuing his keen interest in astronomy.  Using his skills and the facilities of his engineering works at Patricroft near Manchester, he constructed several large telescopes to study the Sun and Moon.  His largest telescope, a 20-inch reflector was notable for its tertiary mirror configuration, which allowed the observer to remain seated while the telescope moved.  This arrangement that now bears Nasmyth's name, is to found on most of the new generation of large altazimuth mounted telescopes currently being built.  Nasmyth made his most notable contributions through his extensive studies of the Moon and the resulting book that he jointly published with James Carpenter in 1871.  It was lavishly illustrated with real photographs of his plaster model of the lunar surface illuminated at varying angles.  He found that these gave a more realistic impression of the lunar surface than could be achieved with direct lunar photography at the time.

   The life and work of Nasmyth can be gauged from of his surviving instruments, drawings, paintings and photographs. The majority of these are held by the Science Museum, London and form a unique archive of Nasmyth's work.

Stuart Talbot.
The Astroscope by James Mann: the first commercial Achromatic Refracting Telescope  c.1735 ?
   An unusual variation on the telescope, by a leading instrument maker.

Bart Fried.
New Light on early Chinese Telescope Making.
   The history of the telescope in Asia, generally, and China in particular, is not well studied or recorded.  Yale University library owns a 1966 Taiwanese reprint of an early Chinese text containing information about the telescope.  This text, figuratively entitled "A Fascinating Treatise about Telescope Making" by Uan Shiang and Jun Fu Guong, was originally published in 1848, under the rule of Emperor Dou Guong in the Ching Dynasty.  A cursory study of this work offers us some interesting insights regarding the level of interest, knowledge and enterprise in telescope making achieved by a few intellectual Chinese artisans during this period.

Ileana Chinnici.
The Palermo Ramsden Circle and the Dunsink Meridian Circle: possible connections.
   The Palermo Circle and the Dunsink Circle are the largest circular-scale instruments designed by the well-known British instrument-maker Jesse Ramsden (1735-1800).  The Dunsink Circle was ordered before the Palermo Circle but completed much later. It is interesting therefore to remark the analogies and the differences between the two instruments in order to understand how their construction was carried out and if their design influenced each other.  This analysis will be eventually completed by a brief history of the two instruments and their utilization.

Peter Louwman and Rolf Willach.
Photographs of signed telescopes from the early 17th century into the 19th century, with discussion on the makers and manufacturing techniques.

   The majority of the earliest telescopes were not signed.  Examples that carry a signature will be shown and discussed, emphasizing the criteria for establishing age, the development of manufacturing techniques, and the body of knowledge about the individuals and shops represented by the various signatures.
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Wayne Orchiston.

Cook, Green, Solander and the 1769 transit of Venus.

   By the time of the two eighteenth century transits of Venus it was realised that precise measurements of these rare events could potentially reveal the solar parallax and hence one of the fundamental yardsticks of international astronomy, the astronomical unit.  This led in 1761 to what has been described as "… the first international scientific enterprise undertaken on a global scale …", and more than sixty observing stations were established by teams from a dozen different countries.  However, the overall results proved inconclusive, and the focus shifted to the 1769 transit.

   For this transit, the British mounted an ambitious program, and observing parties were dispatched to Cornwall in England, North Cape in Norway, Hudson Bay in Canada and newly-discovered Tahiti in the Pacific.  Lieutenant James Cook was in charge of the expedition to Tahiti, ably assisted by Green, Solander, and eight others, located at three different observing sites.  Their observations contributed significantly to the value of the solar parallax subsequently announced by Hornsby.

   In this paper we will sketch out the biographies of Cook, Green and Solander, examine their telescopes and other astronomical equipment, follow their observations of the transit, and describe their ultimate results.  We will conclude by briefly reviewing nineteenth and twentieth century methods employed to refine the value of the solar parallax, before discussing the up-coming 2004 and 2012 transits.

Donald E. Osterbrock.

Frank E. Ross, His Ross Lens, and the Lick Observatory 20-inch Astrograph.

   Frank Ross invented or designed his wide-angle lens while he was at the Eastman Kodak Research Laboratory from about 1916 to 1924.  The lens was intended for use in aerial photography in World War I, and Ross published its basic design as a "wide-angle astronomical doublet" in 1921.  In his paper he gave the design for an f/8 lens of 6-inch aperture; his own contribution was to calculate the surfaces and separations to remove field curvature and reduce astigmatism from the previously used Cooke triplets.  Ross stated that his type of lens would be most useful in astronomy at f/7, because of its speed and small images.

   The first ones used, however, were much longer focus, a 6-inch f/30 ordered for the coude spectrograph of the new 100-inch Mount Wilson reflector in 1922, and a pair of 4-inch f/15's used by W. W. Campbell and R. J. Trumpler of Lick Observatory at the Wallal, Australia eclipse that same year.

   After Ross moved to Yerkes Observatory in 1924 he had first a pair of 3-inch examples made (photographic and photovisual), for photgraphic photometry and nebular photography, and then a 5-inch.  G. W. Cook had a 4-inch and then a 10-inch made, which went into use in 1938 on a Milky Way program at his observatory outside Philadelphia.  The culmination of this series was the Lick 20-inch astrograph, built for its proper-motion program conceived by Ross's close friend William H. Wright.  It finally was put into operation in 1947 by C. D. Shane and his assistant Carl Wirtanen.  Nearly all these Ross lenses were made by J. W. Fecker at Pittsburgh.

Wayne Orchiston.

History of the 'Catts Telescope': a nineteenth century 20-inch Grubb reflector.

   The name of 'Grubb' is well-known in astronomical circles, and is associated with a number of famous nineteenth and twentieth century telescopes.  In Victorian Telescope Makers. The Lives and Letters of Thomas and Howard Grubb (Institute of Physics, 1997), Ian Glass provides a master list of known Grubb telescopes, but missing is a 20-in (50.8-cm) f4.5 Cassegrainian reflector that was manufactured towards the end of the nineteenth century.  Known colloquially in Australia as the 'Catts Telescope', this research-class instrument was enjoyed by a succession of British and Australian amateur astronomers until it was purchased by Mount Stromlo Observatory in 1952.  

Initially it was used for variable star photometry, until larger instruments were acquired, and was then furnished with a 66-cm mirror and relocated to Mount Bingar during the site-testing program that led to the establishment of the Siding Spring outstation.  Apart from its sky-monitoring role, while at Mount Bingar the Catts Telescope was also used for photometric and spectrophotometric research by staff and post-graduate students.

   When Mount Bingar was closed in 1963 the Catts Telescope became surplus to requirements and was offered—minus the optics—to the University of Western Australia.  Replete with a new 41-cm primary, the refurbished telescope was installed at Perth Observatory and used intermittently for variable star photometry until the dome was required for other purposes in 1998. 

   After briefly reviewing the successive amateur owners of this century-old telescope, I will discuss the various research programs with which it was associated at Mount Stromlo, Mount Bingar and Perth Observatory.  

Trudy E. Bell.

Private Observatories in the 19th-Century United States: A Progress Report.

   A detailed analysis of 19th-century U.S. astronomical literature between 1840 and 1900 reveals evidence of at least 40 privately-owned, permanent astronomical observatories (permanently mounted telescopes in dedicated buildings) plus at least 90 additional possible observatories (instruments are documented, with some uncertainty about their status of being fixed in dedicated buildings). This is a substantial fraction of the total number of U.S. observatories documented over the same period (estimated between 140 and 200). 

   Although most private observatories housed moderate-sized instruments, a few housed refractors up to at least 16 inches in diameter and silver-on-glass reflectors up to 22 inches (in an era when the largest professional institutions housed refractors up to 40 inches in diameter and reflectors up to 36 inches in diameter). The instruments were made by a wide variety of U.S. and European instrument makers as well as sometimes by the observatory owner’s own hands. 

   What did these private observatories look like? Who were the owners? How much did they spend for their facilities? What astronomical work did they pursue? Although images are rare, this preliminary census reveals much of interest about 19th-century amateur and recreational astronomy as well as about the availability of astronomical instrumentation outside of schools and major research institutions. (This research is a subset of a long-range goal of compiling a complete census of 19th-century U.S. observatories.)

Wayne Orchiston, Nha Il-Seong, Juergen Hamel, Kevin Johnson, Tsuko Nakamura, & Sara Schechner.

Documenting and preserving our international astronomical heritage: the IAU Historical Instruments Working Group.

   With the passing of the years more and more of our astronomical heritage is lost to us as old telescope and other historically-important instruments are destroyed, vandalised, or simply loose their fight against the passage of the years and disintegrate.  In order to help identify, document and preserve surviving instruments of historical significance the International Astronomical Union formed an Historic Instruments Working Group at the 2000 General Assembly in Manchester.  This is chaired by the distinguished Korean historian of astronomy, Professor Nha Il-Seong. 

   The objectives of the Working Group are

    --To assemble a world check-list of extant historically-significant astronomical instruments of all kinds

    --To assemble a list of existing publications relating to such instruments

    --To encourage colleagues to carry out research on historically-significant astronomical instruments and to publish their results

   We invite ATS members to join this Working Group and participate in these projects—there is no need to be an IAU member.  The obvious starting point for the first of the above objectives is to prepare inventories for individual institutions (such as observatories, museums, science centres and planetariums) and private collections, and to then grow these into national inventories.  

   In this paper we will explain the different types of instruments studied, criteria used to identify ‘historical significance’, and the Working Group’s database and web site, before discussing ways in which ATS members can become involved in this exciting international project.

Thomas Dobbins & William Sheehan.

William Henry Pickering and the Egg-Moons of Jupiter.

   Harvard astronomer William Henry Pickering (1858-1938) maintained that Jupiter's Galilean satellites are slowly tumbling elliptical swarms of dust rather than monolithic spherical bodies. Possible sources of this illusion are discussed and tube currents are proposed as a solution.

Bradley E. Schaefer.

Visibility Through Old Refractors of Phobos & Deimos, Venus Black Drops, Mars Craters, Sunspots, and the Pup Star.

   The heroic days of visual observers making great discoveries through antique refractors are essentially long gone.  As historians we can try to understand the limitations and capabilities of their telescopes, while as modern observers we can try to repeat their feats.  I have been working on a long-term program of calculating the visibility of objects in the sky, and this frequently has utility for understanding the old discoveries.  I'll discuss the results for five of the great results from history as made through old refractors:

  (1) Asaph Hall discovered Phobos and Deimos with the USNO refractor, and this can be repeated with a fairly small telescope during Mars' currently very favorable opposition.

  (2) The Black Drop during Venus Transits killed the utility of the great expeditions of the 1700's and 1800's, with the root cause being the small aperture and relatively poor optics of the early refractors.

  (3) Did Mellish see the Martian craters?

  (4) The Zurich sunspot count still stands as the much-used cornerstone of modern Sun-Earth connections, yet the observations with the standard refractor in Zurich have a fatal flaw that is a just-revealed scandal.

  (5) The Pup Star around Sirius was a great discovery by Alvan Clark which first revealed the dilemma on the nature of a white dwarf.

Peter Abrahams.

The Early Use of Filters in Visual Astronomy.

   Filters or 'screens' have been used since the earliest days of the telescope, for purposes including the reduction of excessive light, the elimination of spurious color, and the increase of contrast in the image.

Thomas Dobbins & William Sheehan.

Canals and Craters: Mars and the Limits of Telescopic Vision.

   Lessons are drawn from the canal controversy that raged a century ago regarding resolving power of telescopes on extended objects like planetary markings, particularly linear features. The current debate over purported historical sightings of Martian craters is reviewed and the notion that Martian craters can be observed with Earth-based telescopes is refuted.

Gary Cameron.

After The Restoration: Care of Antique Scientific Instrument Collections.

   The ultimate intent of collectors of antique scientific instruments, be they amateur collectors or museum professionals, is the preservation of artifacts. Preservation does not require that an object never be used, simply that it be intelligently handled and stored when not in use. This presentation will briefly cover some basic principles of conservation and preservation of metals, glass, wood, paper, and other materials encountered by the telescope collector; and includes suggestions for safe handling and storage. Sources of supplies for archivally safe storage materials will also be discussed. 

John Augustine.

Some personal thoughts on and methods of optics cleaning, and in search of the perfect lens brush.

   Methods I have used over the years for cleaning optical surfaces, including strip coatings and a water method.

Chris Ray.

The restoration of Maria Mitchell's Dollond refractor, and further adventures of an itinerant celestial mechanic.

   The Maria Mitchell Dollond is the oldest telescope restored by Chris Ray.  Further work in progress will be illustrated.
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Jascin N. Leonardo Finger.

The Mitchells Good: Maria Mitchell, the Mitchell Family and the Nantucket Maria Mitchell Association.

   Maria Mitchell, born on Nantucket in 1818, became America’s first woman astronomer and the first female professor of astronomy in the United States at Vassar Women’s College in 1865.  The unique environment in which she grew up and her Quaker upbringing afforded Mitchell many opportunities that other young girls and women did not have at that time.  Her unique family helped to foster Mitchell’s beliefs, interest in the sciences and education as well as her life-long love of learning.  Ms. Leonardo Finger will outline the life of Maria Mitchell as well as highlight information about the entire Mitchell family, the House in which they lived - which has been a museum for over 100 years - and the Nantucket Maria Mitchell Association founded in 1902.

Paul A. Valleli.

On an Optical Investigation of the Maria Mitchell Observatory Astrograph.

   The classic 7-inch Cooke F/4.5 Triplet designed by H. Dennis Taylor began operation in 1910 and continued to the 1990's, when Kodak discontinued the supply of 8X10 glass plates. Much research was done on the stars in the Scutum star cloud and later as a teaching tool for students considering a career in astronomy.

   Taylor had suggested that the central optical element could be oriented for high resolution at the center of the field of view or reversed to minimize blur circle size across the entire field. Margaret Harwood, first Director of MMO, tried both orientations several times but was unsure which was best.  Dr. Dorritt Hoffleit, 2nd Director, was less concerned, but Dr. Lee Belserene, the 3rd Director, had come from Lick Observatory where their modern astrographs routinely recorded 5 micron diameter star images.  Dr. Belserene enlisted the author on a volunteer basis to perform an exhaustive study of the lens assembly with design assistance from Dr. James G. Baker of the Harvard-Smithsonian staff.

   During the reverse engineering process, the lens was fully characterized and some interesting discoveries were made about Taylor's design/fabrication abilities.  The lens was re-spaced for improved performance. Dr. Baker showed that much better images could be obtained by aspherizing the first and third lens, however, it was decided not to take the risk that an element might be broken in the process.

John Augustine.

The Early History of an Old Wood Tube Clark and Some Thoughts on Wood Tube Construction and Care.

   This program will discuss the early history of on old unsigned, wood tube Clark refractor which may be one of the best documented of the very early Clark instruments.  Early photos of the telescope will be shown along with some of the 19th and early 20th century astronomers who used this scope.   I will speculate as to when this scope might have been made, showing evidentiary features.  Lastly, the presentation will deal with the disadvantages of using wood for telescope tube construction, how some of these early tubes were constructed, and some points on caring for an old wooden telescope tube.

Chris Ray.

Restoring a 1922 Clark 10.5 inch refractor clock drive, and notes on the wood tube 5 inch Clark at MMA.

   The five inch Clark refractor at Maria Mitchell Observatory, made in 1859, was recently restored by Chris Ray.  The cracked wooden tube was repaired, missing parts were fabricated, and the objective lens subjected to testing.

   Another recent restoration was the clock drive for the mount of a 10.5 inch Clark refractor.  Technical drawings were drafted and gears calculated, with extensive records kept for future work.

Craig B. Waff and Trudy E. Bell.

Alvan Clark's Pre-Factory Period, 1847-1859: New Information from Recently Discovered Documents

Hitherto unexamined documents (full transcriptions of which are slated to be published in issue no. 27 of JATS) provide new details regarding Alvan Clark's telescope-making activities in the period prior to 1860, when he was struggling to establish a reputation as a professional optician and maker of telescopes of outstanding quality, after earlier careers as an engraver and portrait painter.  The documents that we and other researchers have recently discovered include letters of Clark written to Boston newspaper editors, news articles about him in early issues of Scientific American, and his personal correspondence with Elias Loomis, the major contemporary chronicler of mid-19th-century American astronomy.  In this paper we recall our adventures this past summer in discovering these documents, reconstruct some of the important events in Clark's pre-factory career, and suggest new lines of research that may further increase our knowledge of Clark and his work during the pre-factory period beyond that provided in Warner and Ariail’s Alvan Clark & Sons: Artists in Optics (1996).

Craig B. Waff.

Alvan Clark's Struggle to Establish His Optical Reputation, 1847-1849.

As a follow-up to the preceding paper, I examine in detail the four letters that Clark sent to the Boston Courier in 1847-1849, in which he discussed the construction and testing of, and initial observations with, the first refracting telescopes that he constructed.

Trudy E. Bell.

'A Hell of a Hole': The Nearly-Forgotten San Luis Southern Observing Station of the Dudley Observatory.

   The Dudley Observatory in Albany, N.Y., built and operated a southern observing station at San Luis, Argentina 1909–1911, measuring star positions with Dudley’s own 8-inch Olcott Meridian Circle. At its peak, the San Luis Observatory had a staff of 10 observers (larger than Dudley itself), who set a world record of measuring some 87,000 transits of stars across the meridian in less than 22 months. Fueling that breakneck speed, however, were the grueling physical conditions under which the men labored and from which they longed to be freed, to the extent that they unilaterally omitted all of the photometry originally planned so as to leave a year early—a story barely hinted at in the sparse secondary literature so far published about the San Luis Observatory but fully revealed in some 2,000 pages of unpublished correspondence in the archives of the Dudley and Lick observatories and the Carnegie Institution of Washington. The presentation will recount the grand astrophysical goal of extending positional astronomy to the southern skies, describe the construction of the temporary observatory (including the feat of dismounting, shipping, and re-erecting the largest meridian circle in the world in the southern hemisphere, plus installing the separate photometry telescope, chronographs, and clocks), and detail the astronomers’ nightly and daily tasks in accomplishing their mission. Lastly, it will analyze the effects of continual physical stress on their behaviors in the context of recent literature about the psychology of isolation and confinement in polar and space expeditions—an approach that also may illuminate more famous examples of staff dissension (such as that at the early Lick Observatory).

Randy Liebermann.

George W. Ritchey: A Visual Tour of His Contributions to Astrophysics.

   I was fortunate to have acquired the George W. Ritchey collection and now feel compelled to spread the word of Ritchey's enormous contributions to early 20th century astrophysics.  During my presentation, I will act as little more than a tour guide as you gain a visual overview of many of Ritchey's major technical accomplishments as seen through original period imagery gleaned from his personal archive.

Peter Abrahams

The Telescope in Japan, 1600-1900

   Long before the birth of modern Japanese telescopes, there was a tradition in Japan of craftsman fabrication of highly decorative small telescopes.  European telescopes were introduced to Japan in 1613, and within a decade, a telescope had been fabricated.  Production in quantities began circa 1800, with small refractors by Zenbei Iwahashi and Gregorians by Kunitomo Tobei.  Craftsmanship was developed ab initio; involving materials such as quartz, optical glass, and speculum metal; and processes of precision metal fabrication.  A few observatories were constructed for telescopic astronomy.  Solar observations and instruments are also part of the record.

   Many photographs of these early instruments were obtained in a recent tour of Japan and will be shown and described.  The gilt decorations and elaborate fittings found on these telescopes are quite beautiful and are unlike other early telescopes.

   Textual evidence includes recorded observations of astronomical phenomena, and descriptions of military and surveillance use.  A complicated series of prohibitions and restrictions were enacted in response to the telescope.  Secrecy and control were part of the assimilation process.  In addition, the telescope was depicted in the Japanese literature of the same era, in imaginative and interesting contexts, and as symbolic of human characteristics.

   The assimilation of Western instruments and Western science into the isolated culture of Japan was accomplished with much resistance, intricate regulation, and surprising artistic expression.
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Craig B. Waff.

“One of the greatest triumphs of theoretical Astronomy”: New Insights Regarding the Mathematical Prediction and Discovery of the Planet Neptune.

Over the last 160 years the events surrounding the dramatic discovery of the planet Neptune on 23 September 1846 have been recounted many times, in articles, book chapters, textbook sidebars, and now even a multitude of Web sites.  Most such accounts, however, rely primarily on the relatively small collection of documents presented by the British Astronomer Royal George Biddell Airy at the 13 November 1846 meeting of the Royal Astronomical Society and subsequently printed in the society’s Monthly Notices and Memoirs.  Not surprisingly, these documents reflect Airy’s personal view of the Neptune episode.  Over the last 50 years, however, a more balanced interpretation has emerged as various scholars have uncovered additional relevant documents in various archival collections in England, France, Germany, and the United States.  Most dramatically, the actual collection of Neptune documents assembled by Airy, far larger than the printed collection, was recovered in 1998 after being “missing” for more than 30 years.  This recovery impelled Nicholas Kollerstrom (affiliated with University College London) and me to search for and transcribe all documents, especially letters and news accounts, relevant to the discovery of Neptune, with the goal of publishing them, with annotations, in a print edition and/or on the Web.  Tonight, I shall present a sampling of these documents, plus some of the new insights that we have so far gained from studying them.

M. Eugene Rudd.  

Dioptrice: A Project to Study Early Refracting Telescopes.  (M. Eugene Rudd, Duane H. Jaecks, and Marvin Bolt)

The authors have embarked upon a project to make an optical study of the hand telescope during the first two centuries after its invention. We hope to gather data from a large enough number of telescopes to enable us to learn something about their development and usage and to identify characteristics of different eras, different countries, and different makers. We have begun with a study of the early telescopes at the Adler Planetarium and Astronomy Museum and have received grant funding from the National Endowment for the Humanities to continue such work by examining instruments at Harvard University and at the Smithsonian Institution. Data and photographs will eventually be presented on the Adler web site.

Bart Fried.

The Enigmatic History of the First Curved Plate Cameras.

At the turn of the 20th Century, Frank L. O. Wadsworth designed a radically new Astrographic Camera to overcome the nagging problem of field curvature in wide field imaging. Utilizing the talents of Brashear, Hastings, McDowell and several glass industry experts, at least four cameras produced with curved photographic plates were successfully completed. Inexplicably, these cameras appear to have had no practical success and little further research was done until others such as George Ritchey, Henri Cretien and Bernhard Schmidt reexamined the problem decades later. Several possible reasons for the demise of this novel project will be postulated.

Peter Abrahams.  

The Early Observatory Telescopes of Carl Zeiss.

With the onset of the 20th century, Zeiss, Jena, began fabrication of large telescopes for astronomical observatories.  Instruments up to a meter in aperture were installed, mostly in European observatories, where many did not survive the 20th century.  These highly engineered and meticulously fabricated instruments are now quite obscure.  Zeiss engineer Franz Meyer was responsible for very innovative designs that are a hallmark of this era.  The development, installation, and astronomical function of these telescopes will be described and depicted.

Trudy E. Bell.

Roger Hayward and the Invention of the ‘Two-Mirror Schmidt’.

Roger Hayward (1899–1979), now virtually unknown, was a multitalented architect, scientific illustrator, and optical inventor. Remembered primarily for illustrating Scientific American magazine’s “Amateur Scientist” column between 1949 and 1974, he also illustrated more than a dozen textbooks in optics, physics, geology, oceanography, and chemistry, several of which became classics in their fields. He designed façades with astronomical themes for major buildings in Los Angeles, California, and sculpted mammoth, realistic models of the moon for Griffith Observatory, Adler Planetarium, and Disneyland. Throughout his life, he recreationally painted watercolors and oils that at least one critic likened to the work of John Singer Sargent.

Hayward is least known as an optical designer, yet he made significant contributions to the DU spectrophotometer that established the multimillion-dollar company Beckman Instruments. During the pre-radar days of World War II at Mount Wilson Observatory, Hayward invented a classified Cassegrain version of the Schmidt telescope especially adapted for nighttime infrared aerial photography, plus extraordinarily simple machines that allowed inexperienced soldiers to grind, polish, and test accurate aspheric Schmidt correcting plates at speeds compatible with mass production—and later received U.S. patents for them all. 

This paper, drawn in part from unpublished letters between Hayward and Albert G. Ingalls, will feature little-known images of Hayward’s work.

Paul L. Hermonat.

Thomas Slater of London, obscure, but noteworthy telescope maker of 1840-50s London.

There are few pieces of evidence marking the life of Thomas Slater, an obscure but noteworthy telescope maker of 1840-50s London.  However, what is known is that he produced very large telescopes for that time period.  Most noteworthy of these was the 24 inch great Craig refractor of 1852, the largest refractor in the world at that time, for which Slater made the lens. Slater, being the only actual telescope maker involved in this project, was likely also involved in the production of the rest of the optical tube as well.  The Craig refractor is poorly known and poorly cited due to its very short operational life of about two-six years and its weak use by serious or professional astronomers.  This was likely due to the death of Craig's wife in 1854. Regarding Slater, Google searches and email inquiries to various museums within the UK failed to reveal any significant information on Thomas Slater.  The most information on him is present on the website <http://homepage.ntlworld.com/greg.smyerumsby/craig/telescope.html> which focuses on the Craig telescope.  However, Slater is known to have built additional telescopes, including a 15 inch refractor for his own personal use.  Discussed here is the only known (to this presenter) optical tube assembly (OTA) manufactured by Thomas Slater to have survived.  This is a 6 inch f 13.4 wood/brass composite OTA.  An original set of five eyepieces also survives.  The OTA face plate is marked "Slater....London".  The 6 inch Slater OTA is a pleasure to use, gives generally good images with modern eyepieces, and its lens is rated at 1/4 wave upon analysis by D&G Optical.  However during high power star testing the OTA revealed significant problems with tube flexure.  During this presentation the history of Thomas Slater, the Craig telescope, and the existing 6 inch OTA will be discussed.  The 6 inch Slater will also be available for direct examination.

Robert Simcoe, presented by Bart Fried.

Digitizing the Harvard College Observatory Plate Collection: An Instrument for the "Historic Sky.

At the Antique Telescope Society convention held in Philadelphia in 1995, Dr. Elizabeth Griffin discussed the dire need to save from potential destruction astronomy's collections of historic astronomical photographs. Over a million images taken at research observatories since the 1880's have been stored with varying levels of care at these institutions, and in many cases the images are at risk of loss due to neglect, poor storage conditions, natural decay or simple lack of funding for storage. Until recently, the ability to transfer the images to the digital realm has been technologically unfeasible. Now, a new system is poised to digitize the 600,000 plus images stored at Harvard University at a record pace. If successful, it will be used at other institutions as well, giving a new lease on life to the million plus images stored around the world, and making them accessible to researchers everywhere.

Thomas Dobbins.

Telescopes with Second-Surface Mirrors.

Attempts to use second-surface mirrors in telescopes have met with mixed success, ranging from Isaac Newton's abortive efforts in the 17th century to Ludwig Schupmann's medials of the early 20th century to the modern Argunov/Klevtzov catadiptrics. Motives for using this type of optic have varied over the years, from an early desire to avoid the tarnishing of speculum metal to the unique optical properties of the "Mangin mirror" that allows chromatic aberration to be all but eliminated without recourse to exotic glass types.

Gayle H. Riggsbee

Restoration of an 8 inch Clark by the Charlotte Amateur Astronomers Club.

I recently completed a three pronged project that consisted of restoring an antique telescope, finding and restoring a dome to house the telescope and finding the financier who could get the job done.

The project began with the donation of an 8” f/15 Clark Corp. refractor by Robert Ariail.  The telescope had been in his collection for many years but was not in good condition and some parts were missing.    The donation was to the Charlotte Amateur Astronomers Club with some conditions.  The club had to restore, house, insure and use the donated telescope.

A four meter observadome was found which had previously been removed from Gardner-Webb University’s observatory in Boiling Springs, NC.  The dome had been at several locations over the past several years.  One use was a home for junk yard dogs.  The last owner of the observadome was persuaded to trade it for a new but smaller fiberglass dome.

The restored telescope and dome were to be located at our club’s observing site in upper South Carolina.

In late summer of 2004, ground work and a concrete floor were completed.  New walls were designed and built along with a new pier to hold the 500 pound Clark mount.  All the work was paid for by a $10,000 donation by one of our club members.  Any overrun was to be picked up by the club.  The project was completed in March of 2005.

John Allseits.  

The Retrieval of a 10-inch f/15 J.W. Fecker Refractor from the U. of Alabama.

A presentation of color slides, illustrating the transfer of a vintage 1950 J.W. Fecker 10-inch f/15 observatory refractor, GEM & pier, from the U of Alabama observatory to rural northwestern Illinois.

Shows the dismantling & removal by university personel (fall, 2004) plus the warehouse pick-up & transfer to Illinois (summer, 2005). (The latter accomplished by ATS members John Allseits & Jon Slaton, just days before demolition of the old university warehouse...!)

Craig B. Waff.

“Providence … will send us a fitting telescope”: The Founding of Amherst College’s Lawrence Observatory and the Acquisition and Installation of its 7.25-Inch-Aperture Clark Refractor.

The founding of Amherst College’s Lawrence Observatory (1848) and the acquisition and installation of its 7.25-inch-aperture Clark refractor (1854) were notable events in several respects.  Amherst was among the earliest of American colleges to establish an astronomical observatory and just the second (after Williams College) to acquire a Clark refractor. As far as we know at the moment, the college’s refractor was the ninth manufactured by Alvan Clark & Sons, the sixth actually purchased, and the first to be equatorially mounted.  Documents in the Amherst College Archives and contemporary news articles will be used to provide a more detailed account of the observatory and telescope than those provided earlier by Edward Hitchcock, William Tyler, and David Todd.

Jonathan Jennings.  

The theft and recovery of the Cincinnati Astronomical Society 8-1/4 inch, 1880, Alvan Clark lens.

This paper is written from my point of view as trustee, and later Vice President, of CAS leading the recovery effort. The paper begins with a third-person recounting of the discovery of the location of the lens by Robert Ariail. This is followed by a third-person recounting of the initial investigations by John Ventre whom Robert Arial spoke with. The rest of the paper is a first hand recounting of the events leading up to, during and immediately after the recovery of the lens.

Paul Nohr.

Cleaning, Repair and Modification of a Historic Telescope.

The eleven-inch Merz and Mahler refractor at the Cincinnati Observatory was purchased in 1842 and went into operation on Mt. Adams in April 1845.  Since then it has been moved twice and at times suffered neglect and modifications to extend its usefulness.  Today it is the workhorse for nearly all public and education programs at the observatory.

I propose to provide a very brief history of the telescope prior to 1978 when responsibility for the operation of the observatory was handed over to the Physics Department at the University of Cincinnati. The condition of the instrument (and observatory), preserved in slides, will demonstrate the need for the work done and, perhaps, help justify some of the decisions made at the time.  

Refurbishing the telescope began in 1978 and took a little over one year to complete.  While the history and antiquity of the instrument were not forgotten, other concerns held higher priority so there was no attempt to restore this famous antique.  Slides will be used to illustrate a number of interesting stories about my as-you-go training while the telescope cleaned, repaired and put the back into operation.  

Dean Regas.

The Cincinnati Observatory's Collection of Lantern Glass Slides--Snapshots of Life at the Observatory.

The Cincinnati Observatory Center recently catalogued 1200 glass plates from its long lost archives.  This unique collection includes star gazing expeditions of the late 1800s and early 1900s and astronomical slides from other observatories, as well as glimpses into the heritage of the Cincinnati Observatory itself.  Although the collection has been digitally scanned, this presentation will delve into the 25 best slides using a period projector.

Craig Niemi

America's First Astronomical Publication, the Sidereal Messenger.

   In 1842, Ormsby MacKnight Mitchel founded the original Cincinnati Observatory. As director of the nation’s first professional observatory, Mitchel served in many capacities and was charged with the responsibilities to take care of the Society’s property, conduct observations and make new discoveries, gratify the curiosity the members, and to give a course of lectures each year to which admission might be charged.

   In 1846 Mitchel published the first popular journal of astronomy. In an era where periodicals were being conceived of and published at an explosive rate, the “Sidereal Messenger” was unique in its appeal to both trained astronomers and interested members of the general public.

   My presentation will briefly explore the rapid development of American periodicals; Cincinnati’s becoming the birthplace of American astronomy; and details of the content and physical construction of Mitchel’s “Messenger”. Copies of the “Sidereal Messenger” will be on display for limited examination.

Don Osterbrock.

Becoming an Observatory Director in Pre-Civil-War America: O. M. Mitchel, 1828-1845.

    Ormsby MacKnight Mitchel, who raised the funds to build the Cincinnati Observatory, with its largest refractor in America until the Harvard College Observatory was completed, had practically no training in astronomy except what he picked up on his trip from Cincinnati to Munich and back in 1842.  His formal education was at West Point, and he was very good on simple mathematics from boyhood.  In Europe he followed almost exactly the path William H. C. Bartlett, his friend, teacher, and mentor at West Point, had pioneered a few years earlier.

    In this paper I will tell about the various astronomers and opticians whom Mitchel met and debriefed on stagecoaches and railway cars, and in Philadelphia, London, Paris and Munich, paying special attention to Johann von Lamont and his Merz and Mahler 11.5-in refractor that was the model for the Cincinnati "Great Refractor."  I will also mention the other Merz and Mahler refractors, some in Europe, and the duplicates of them sold to America.  I will show slides of several of the telescopes and astronomers.
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