











Figure 7. This illustration was created in the 22nd Dynasty, in the Third Intermediate Period, Egypt,
a few hundred years affer the Armana Period. Here, "a lady named Taperet [is] shown worshipping
and making offerings to the falcon-headed Sun God Ra. She receives, in return, sun rays shown as
flowers of many colors." (Thebes, Dynasty XXII, circa 945-718 BCE). This illustration is a fronts-
piece'? taken from the book, Stephen Quirke, The Cult of Ra; Sun Worship in Ancient Egypt,
Thames and Hudson, 2001. This figure is reproduced with permission of the author, the publisher,
and Museum Le Louvre, Paris.
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A Version of Light-Rays in Egypt A Number of Years After the Armana Period.

Included for the reader's interest (Fig. 7)" is an unusual and different form of light-
ray pattern which appeared quite a number of years after the light-ray patterns of the
Armana Period. Here, light-rays are shown as parallel streams of multicolored flowers! In
fact one of these rays is shown coming from the forehead located below the Sun Disc. !
This item is found at Le Louvre, Paris.

In Closing

No matter how one looks at this interesting period in the history of optics, it is quite
unique, in fact, it is rather imaginative. Pharaoh Akhenatan's monotheism challenged long-
established polytheistic religious beliefs, which, in turn, had existed for more than a
millennium. Thus, his ideas were clearly not appreciated by many members of the
Egyptian public as well as by quite a number of powerful Priests associated with the
hierarchy of Egypt.

Clearly the ancients appreciated the fact that light (or light-rays) traveled essentially
in a straight line. Virtually all of us, from time to time, when watching floating clouds in the
sky, have experienced seeing ray-like beams/projections of light from the sun pass through
clouds. The writer had little doubt that the ever-observant ancients did as well. And,
mankind has always sought to ascribe meanings to, or to seek an orderly understanding of
the events encountered in the World.
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A Note on Eighteenth Century London Optician James
Ayscough and his Booklet A Short Account of the Eye
and Nature of Vision

pavid A. Goss, O.D., Ph.D.
School of Optometry, Indiana University, Bloomington, IN 47405, dgoss@indiana.edu

Abstract

This paper presents a biographical sketch of eighteenth century London optician
James Ayscough, who invented double-hinged temples and advocated tinted lenses. In
1750, Ayscough published a booklet entitled A Short Account of the Nature and Uses of
Spectacles. It went through several editions from 1750 to 1760. The contents of the third
edition (1754) of the booklet are discussed.

Key words: James Ayscough, history of optometry, optometry books.

London optician James Ayscough (17197-17627) was the son of a clergyman. It
appears that Ayscough s father died at a young age, leaving the family in poor economic
circumstances.' In 1732, he was apprenticed to London optician James Mann i, ina
business which had been started by James Mann | in about 1690.2 Ayscough was a
business partner with James Mann Il from about 1740 to 1747, after which he operated his
own business.! The location of his business when he set up on his own, Ludgate Street,
was a fashionable street in mid-eighteenth century London suggesting that he must have
profited significantly during his association with Mann."

In 1752, Ayscough was Master of the Worshipful Company of Spectacle Makers.>
Also in 1752, he invented frames with temples which were hinged not only with the front,
but also along the temples themselves Thus the temple could fold in against itself as well
as against the front of the frame.*> Corson® noted that spectacles with the double-hinged
temples “became extremely popular and appear more often than any other kind in
paintings, prints, and caricatures of the period.”

Ayscough is sometimes credited with the invention of sunglasses. "8 He advocated
tinted lenses, but it doesn’'t appear that he did so for the purpose of sun protection.® He
instead thought that clear lenses allowed too much glare. Rosenthal® observed that the
double hinged temples developed by Ayscough became very popular, but the light green
tinted lenses that he advocated were not well accepted.

An undated trade card identified Ayscough as an optician.'® It showed him as
making and selling spectacles, reading glasses, and concave glasses. He also sold
microscopes, reflecting telescopes, refracting telescopes, prisms, camera obscuras, optical
machines, barometers, thermometers, and many other instruments. That trade card also
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identified his shop as “the original shop for crown glass spectacles.”'® In 1750, one of his
advertisements for spectacles annoyed some of his fellow optumans because it implied that
his use of crown glass made for exclusive and superior lenses.? In 1756, he placed severg|
advertisements criticizing Benjamin Martin’s “Visual Glasses,” often referred to as Martin's
Margins. He declared that Martin was not the inventor and that Martin used inferior glass,
It appears that Martin did not respond in prlnt and he continued to advertise his Visual
Glasses for at least several more months.?

A trade card for Mann and Ayscough Opticians said that they “Make and sell,
Wholesale and Retail, the finest Chrystal Spectacles, ground upon Brass Tools (approved
by the Royal Society and the greatest mathematicians) set in Gold, Silver, Tortoiseshell,
Horn, Leather, and all manner of ways that are most convenient and beautiful. Also curious
Reading Glasses of Rock Chrystal, or the whitest Flint, contrived to turn into Cases of
various Kinds, to be carried in the Pocket without Trouble or Damage. Likewise Spectacles
of true Venetian Green Glass. They make Concaves for Myops or Short-sighted Persons,
which are so nicely adapted to every degree of short-sightedness, and by so regular a
Method, that Persons, after being once fitted, may at all tlmes be furnished with them
(though at ever so great a distance) as exact as if present.”’

Ayscough apparently had significant skill in lens grinding because he made an
achromatic telescope objective sometime in the 1740s or 17503 In addition to his optical
work, he made barometers and meteorological instruments.

In 1750, Ayscough published a booklet entitied A Short Account of the Nature and
Uses of Spectacles — In which is recommended a Kind of Glass for Spectac/es preferable
to any hitherto made use of for that Purpose. It was sixteen pages in length.' It was
expanded in 1752 and retitled A Short Account of the Eye and Nature of Vision, Chiefly
designed to lllustrate the Use and Advantage of Spectacles, Wherein is laid down Rules for
chusing Glasses proper for remedying all the different Defects of Sight. A third edition was
published in 1754 with the same title except the word is was changed to are. The third
edition is 26 pages in length. WorldCat, the online library catalog, indicates that fourth,
fifth, and sixth editions were published in 1755, 1757, and 1760, respectively. A French
translation was published in 1754. WorldCat also shows two booklets on microscopes by
James Mann and James Ayscough, one undated and twenty pages long and the other
published in about 1750 and sixteen pages long. In 1755 to 1756, Ayscough wrote a
monthly series of articles on meteorology for The Gentleman’s Magazme

Third Edition of A Short Account of the Eye and Nature of Vision

A copy of the third edition of Ayscough’s booklet was examined. On page 1,
Ayscough states that it was written for lay persons “to illustrate the Use of Spectacles for
helping defective Eyes, and to instruct People labouring under these Disadvantages how to
judge the Nature of their Infirmity, and to learn them how to apply a proper Remedy...” In
the opening pages, he says that he will not attempt a description of the anatomy of the eye
or of the process of vision. Rather he speaks in glowing terms of the wonder of vision and
of the impossibility of understanding it completely. He says: “Such is the Organ of the first,
the noblest, the most elegant of all our Senses: It is on the Retina that are painted all the
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Glories of the Heavens, and Beauties of this lower World; it is by Means of this Organ we
contemplate the stupendous Worlds of its Creator...” (page 5)

On pages 7 to 9, he discusses focus of light by a convex lens and uses the camera
obscura as an analogy to image formation by the eye. On pages 10to 11, he notes that
eyes that do not refract light enough are helped by a convex lens and those that refract
light too much are aided by a concave lens. On pages 11 to 12, he states that the use of
the eyes affects their refractive status: “A bad Form may be acquired by looking much,
either at very remote, or too near objects: In the former Case we flatten the Eye a little, and
in the latter we draw it up into a more Convex Form, to see distinctly: In Time the Eye will
acquire either Conformation, and retain a fixed Form, too flat or too globular for Objects at a
moderate Distance.”

“This is confirmed every Day, in the Case of Engravers, Watchmakers, Chasers, etc.
who by frequently forcing their Eyes into too Convex a Figure in order to see minute
Objects, at last have their Eyes settled to that Configuration, and so become short-sighted,
especially if they are used to these Employments when young, while the Coats of the Eye
are tender and pliable.” (page 12)

Among the signs indicating a need for spectacles is the situation in which persons
“find themselves obliged to hold a Book at a greater Distance.” (page 14) Ayscough’s
advice for choosing proper power reading spectacles is to “hold a small Print at the
Distance at which you was used to see distinctly when your Eyes were good, which with
most People is about Ten or Twelve Inches; then chuse a Pair of Spectacles of such a
Degree of Convexity, as renders the Letters as plain as they used to appear before your
Sight was defective: If you chuse them too young, i.e. not Convex enough, they will scarce
remedy the Defect; and you will not see distinctly, unless the Print is so far off, that the
Letter will appear rather too small to be read. If you chuse them too old, i.e. too Convex,
you will then be obliged to flatten the Eye to compensate their over-great Convexity, and
therby be in Danger of increasing the Defect.” (page 15) In the case of “short-sighted
Persons, the best Way is to look through a Concave Lens at some distant Object; and the
least Concave of all the Glasses, through which you can see distinctly, is the best.” (page
15)

If an individual does not have the opportunity to choose between a number of
spectacle lenses, he can “take a common Print, and move it to and from the Eye, ‘till he
sees distinctly, then measure exactly that Distance, (from the Eye to the Paper) and by
sending an Account thereof to a proper Workman, they may be fitted to a sufficient Degree
of Exactness.” (page 16)

Ayscough noted that imperfections in glasses could arise from poor workmanship or
inadequate materials. To find distortions in a spectacle lens, he recommended viewing a
grid pattern. He also suggested that: “To discover the Veins in Convex Glasses, place a
Candle from you about the Distance of Five or Six Yards, then looking through the Glass,
Move it from the Eye, till you find it full of light, and then will be seen every Vein and Speck
init. These Veins always distort Objects; but Specks, which are only opake Spots,

Hindsight: Journal of Optometry History....July, 2009, volume 40, number 3, page 102



intercept but an inconsiderable Part of the Light, doing no other Damage. At the same
Time you will easily see if there be any Fault in the Polish.” (page 19)

e e e

Ayscough recommended colored lenses: “...common white Glass gives an offensive
glaring Light, very prejudicial to the Eyes; and on that Account green and blue Glass have
been advised...” (page 19) However, he noted that the lenses can be too dark for some
uses, and as a consequence he recommended a light green tint. He suggested that the
glass material used to make those lenses was also more free of “Veins”. He noted that the
better quality of those lenses made them more expensive, but “the Difference of the Price s
such a Trifle in Comparison to their superior Qualifications.” (page 22)

An advertisement at the end of the text of the booklet proclaims that Ayscough had a
large assortment of frames, including “some double-jointed Frames, entirely of a new
Contrivance, being an exceeding great Improvement, seeing they obviate all the Objections
made to the common Spring-Spectacles, as they neither press upon the Nose nor the
Temples; the Complaint against these being the Pressure they cause on that Place, which
stops the Circulation of the Blood, and thereby occasions to many People violent Head-
Aches.” The advertisement also stated that he sold “All Sorts of Optical, Mathematical, and
Philosophical Instruments; particularly, Refracting Telescopes...” and Barometers.
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Australian Optometry Journal Celebrates 90"
Anniversary and Puts Most of its Back Issues Online

pavid A. Goss, O.D., Ph.D.
school of Optometry, Indiana University, Bloomington, IN 47405, dgoss@indiana.edu

The journal Clinical and Experimental Optometry, a publication of Optometnsts
Association Australia, recently completed its ninetieth year of publication.” Its back issues
from 1934 to the present are now available free of charge onlme at
wwwa3.interscience.wiley.com/journal.118487520/home.? Collin' noted that the origins of
Clinical and Experimental Optometry predated those of Optometry and Vision Science in
the United States and of Ophthalmic and Physiological Optics in the United Kingdom.

The beginnings of Clinical and Experimental Optometry can be traced back to the
publication of The Commonwealth Optometrist in 1919.% The title was changed to
Australasian Journal of Optometry in December of 1929 and then to Australian Journal of
Optometry in 1959. The change in title to Clinical and Experimental Optometry occurred in
1986.

The availability of this journal online provides a potentially significant resource for
historical study. The older issues are of historical interest, and this journal has also
published articles on historical topics. The website at the URL noted above contains a
search function. When | went to Advanced Search and searched for history of optometry
and Clinical and Experimental Optometry | got 119 results. Many of the results were
obtained because they dealt in some way with case history, but there were also a
significant number of articles on historical topics.

A regular feature of this journal in recent years has been a series of profiles of
notable optometrists and vision scientists. By searching at the website | was able to find 29
such profiles. Most of the profiles are of living persons, but exceptlons include Ernst Goetz,
who was the first Australian optometrlst to fit contact lenses,® and William G. Kett, who was
editor of the journal from 1920 to 1962.* The profiles, of course, center around persons
from Australia and the surrounding region, but optometrists who have spent most of their
careers in North America, such as Theodore Grosvenor, George Woo, and Anthony
Adams, have also been profiled.>’

The goal of the Clinical and Experimental Optometry Editorial Board is to continue to
add back issues to the online file.? They have not been able to locate copies of the journal
for 1919 (volume 1), 1924 (volume 6), or 1927 to 1930 (volumes 10 to 13). They have
asked that anyone with access to those volumes who would be willing to make them
available for scanning, contact the Clinical and Experimental Optometry editor at
Cxo.editor@optometrists.asn.au.
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Book Review: The Long Route to the Invention of the
Telescope

The Long Route to the Invention of the Telescope. Rolf Willach. Philadelphia:
American Philosophical Society, 2008. ix + 116 pages. ISBN 978-1-60618-985-6.

Softcover, $35.

pavid A. Goss, 0.D., Ph.D.
School of Optometry, Indiana University, Bloomington, IN 47405, dgoss@indiana.edu

Contrary to what the title might suggest, most of this book deals with the history of
spectacle lenses. The author hypothesizes that spectacle lenses were used to make the
first telescopes and thus the development of spectacle lenses was part of the long route to
the invention of the telescope. The author is an optical engineer who performed optical and
physical analyses of numerous early lenses, with emphasis on spectacle lenses, and
examined existing documentary evidence concerning lens making.

The author observed that reading stones placed on text were known for some time
before the invention of spectacles. Reading stones were usually 10 to 40 diopters in
power, much higher than needed in spectacles for presbyopia. Obstacles to the invention
of spectacles included the fact that the making of rock crystal lenses was very time
consuming and required extensive skill. Glass may not been a reasonable alternative until
the late thirteenth century due to the color and bubbles in the glass. Furthermore, in the
thirteenth century, technology to grind lenses of predictable power was not available. The
inability to reliably make two lenses of matching power stood in the way of making
spectacles.

Willach’s examination of early glass spectacle lenses showed that the convex
surfaces of plano-convex lenses had not been ground but the plano surfaces had been
ground. This led him to suggest that the first mass produced glass lenses were made by
producing a bubble of glass. Then circular blanks were cut out. The concave surface of
the blank was ground flat to make a plano-convex lens. Willach states that “This ingenious
idea of blowing glass balls in order to make identical lenses that could be worn in pairs in
front of both eyes was the birth of spectacles.” (page 54) His optical examination of these
lenses showed that they would have been of insufficient optical quality to make a
telescope.

An improvement in the manufacturing process occurred in late fifteenth century
Nuremberg when moulds were used to produce the flat surface. Then grinding was done
to produce a convex surface on one side. This initially led to better optical quality of the
lenses. However, the quality of lenses declined when the pressures to quickly produce
cheap lenses resulted in less attention to the quality of the moulds.
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Lenses made in the sixteenth century were ground on both sides. Willach examingq
57 lenses made between 1500 and the first few decades of the seventeenth century. They
ranged in power from +1 to +6 diopters and varied greatly in optical quality. A common
problem with old lenses, including the better ones made in the sixteenth century, was
increasing power toward the edge of the lenses. The author hypothesized that what made
the invention of the telescope possible in the early seventeenth century was not only better
quality lenses but also the use of a 10 mm diaphragm with the objective lens. Such a
diaphragm has been found in all surviving early seventeenth century telescopes, and it
would eliminate the effects of the distortions in the outer parts of the lenses of that era.

L

In the last chapter before a closing summary chapter, the author expresses “no i
doubt” that the person who should get credit for the invention of the telescope is Hans
Lipperhey. “He was clearly the first inventor who convincingly demonstrated a real
instrument.” (page 98) |

This is a very interesting book that represents the culmination of some outstanding
original historical research. It is recommended to anyone seeking to learn more about the
history of spectacle lenses or telescopes. The book includes a three page section of
reference notes and a three page further reading list. The author studied physics,
mathematics, and astronomy at the University of Bern in Switzerland and the University of
Gottingen in Germany. He previously worked in the Department of Physics in the Institute
of Astronomy in Bern. He is now self-employed working on the development of electronic
and optical sensor procedures.
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Book Review: Newton

ewton. Peter Ackroyd. New York: Doubleday, 2006. xi + 176 pages. ISBN-13: 978-0-
385-50799-8. ISBN-10: 0-385-50799-2. Hardcover, $21.95.

pavid A. Goss, 0.D., Ph.D.
school of Optometry, Indiana University, Bloomington, IN 47405, dgoss@indiana.edu

This book provides an overview of the life and accomplishments of Isaac Newton
(1642-1727), as well as his quirks, such as his insecurity and his autocratic and
quarrelsome nature. His insecurity and abhorrence of criticism led to delays of years in
publication of some of his work. The book covers his disputes with Robert Hooke,
astronomer John Flamsteed, and mathematician Gottfried Wilhelm Leibniz. It also notes
some of his friendships.

Newton'’s laws of motion, work in optics, theory of gravity, and development of
calculus are well known. Less known is the extent of his studies in theology and alchemy.
The following paragraph illustrates the depth of his theological investigations, as well as
aspects of his personality: “Newton’s study of the Old Testament was, as was to be
expected, rigorous and thorough. He had more than thirty different versions or translations

.of the Bible. He learned Hebrew in order to study the original texts of the prophets. He
began a notebook in which he schematised his study, with headings such as “Incarnatio”
and ‘Deus Pater.” He amassed a huge library of biblical and patristic literature. He read all
the authorities of previous centuries, and assimilated the most modern texts of
seventeenth-century theology in his desire for true knowledge. He wished to become the
master of his subject, as he had previously become the master of optics and the master of
mathematics. At his death he left a manuscript on biblical matters, incomplete, of some
850 pages as well as a mass of assorted papers and notes.” (page 57)

An anecdote concerning his years at Cambridge gives further insight into his nature:
“In his Cambridge enclave and retreat he walked in his garden where, according to one of
his assistants, he could not bear the sight or presence of any weeds. This was part of his
drive towards order, neatness, and perfection. He kept a box filled with guineas by the
window, as a deliberate test of the honesty of those who worked for him. He liked eating
roast apples in winter, and one of his most unlikely letters is concerned with the proper
making of cider. He gave money to the new library in his college, now universally known as
the Wren Library, and was consulted by other colleges on various technical matters. He
was in other words the image of a respectable and reclusive professor.” (page 66)

In addition to some of his scientific and other studies, there is also coverage of his
later work at the Mint and the Royal Society. Ackroyd describes some of the habits of
Newton late in life as follows: “His habits were temperate in old age, with a breakfast of
bread and butter with orange tea. He drank water principally, and had some of the instincts
of a vegetarian. He refused to eat black pudding because it was made with blood, and
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would not eat rabbits because they had been strangled. It is worth noting here that he wag
well known for his charity; he helped various members of his own family, but he also
distributed money to strangers who wrote him ‘begging letters.” This charitableness is of
course consonant with his Christian beliefs, and he was now a rich man, but it helps to
modify the impression of a distant and authoritarian figure.” (pages 157-158)

The author Peter Ackroyd has published numerous fiction and non-fiction books.
His biographies address mostly literary figures, such as Shakespeare, Dickens, and T.S.
Eliot. This little book (19 cm high x 14 cm wide) is part of the Ackroyd's Brief Lives series,
the other subjects in which are Chaucer, Edgar Allan Poe, and English painter J.M.W.
Turner. This book’s 176 pages include a six page index and a two page list of selected

readings.
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