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The Atlas of Ophthalmoscopes
Why do this?

Basically we felt that if we don’t do this no-one will, and much combined
accumulated knowledge from many years of interest in these instruments of the
pre-electrical era will be lost.

The only previous Atlas of non-electrical ophthalmoscopes was by Alfred Schett
“Der Augenspiegel” in 1996.

He identified 224 Ophthalmoscopes. Black and white photos only.

Several countries were missed/ignored including Japan, Norway, Denmark and
Ukraine.

We have identified over 450 pre-electrical ophthalmoscopes plus an additional
56 instrument which despite, our best efforts, and many hours of research, the
origins have eluded us.

There are over 1000 colour photos. 670 pages.
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* lan L McAllister MBBS(WA), DM (PhD), FRANZCO, FRACS. Professor of
Ophthalmology, Lions Eye Institute, Centre for Ophthalmology and Visual Science,
University of Western Australia, Emeritus Consultant Royal Perth Hospital.

e Clinical academic and researcher in retinal disorders.

* Interest in ophthalmoscopes and other optical diagnostic devices for over 40 years
which has resulted in the accumulation of a substantial collection of these
instruments which are being donated to the Royal Australian and New Zealand
College of Ophthalmologists.

e (Charles) Richard Keeler joined the Keeler family business in 1959 and spent 38
years there and ultimately running the business.

* Founding member of the Microsurgery Study Group and contributed to the early
development of the ophthalmic surgical microscope.

 Honourary Fellow of the Royal College of Ophthalmologists.

e Retired in 1997 and now curator of the Royal College of Ophthalmologists museum
and the Moorfields Museum.

* Written numerous articles and given many lectures worldwide on ophthalmic
history and instruments.
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Charles Babbage (1791-1871)

e Mathematician and scientific mechanician. Best known for his pioneering work on
a calculating machine.

e Occupied the Lucasian chair of mathematics at Cambridge between 1828 and
1838.

e Multiple inventions including what would have been a workable ophthalmoscope.

e Babbage was afflicted with ‘bilateral monocular diplopia’. His oculist Thomas
Wharton Jones tried his ophthalmoscope in 1847 and rejected it as having little
value. (Wharton Jones was -6D myopic)

e William Cumming worked at Moorfields at the same time only 3 kilometers away.

Reconstructed ophthalmoscope of Charles Babbage
according to the description of Wharton Jones
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Hermann Ludwig Ferdinand
von Helmholtz 1821-1894

Where it all started

In 1848 Helmholtz was the instructor in anatomy at the Academy
of Art and the Anatomical Museum in Berlin and in 1849 he was
made professor of physiology and general pathology at Konigsberg
and whilst there made his discovery of the ophthalmoscope.

He was made professor of anatomy and physiology in Bonn in 1855
and in 1858 became the chair of physiology at Heidelberg.

In 1871 he moved to Berlin in order to accept the chair of physics
and the directorship of the Physical Institute, as well as the title of
“Geh.Regierungsrath®

Despite having a medical degree, he never practiced either

medicine (apart from a brief internship) nor ophthalmology.

In 1877, when the Physico-Technical Institute was founded by von Siemens
at Berlin, Helmholtz was chosen as its first director and in 1883, because of
his many astounding discoveries in physical science, he was ennobled.
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Hermann von Helmholtz

Original 3 glass plate
model of 1851.

* recognized that light emitted from the pupil followed the
same course that it took in entering the pupil and devised
a instrument by which his own eye was placed in this
path.

 Demonstrated 3 essential elements in its construction
a) source of illumination
b) method of reflecting light into the eye
c) an optical means of correcting an unsharp
image of the fundus

* Used the partial polarizing effect of the plates with the
angle of incidence of the light to be 60 degrees.

* The precise angle required, poor illumination of the day
and disturbing reflections from the cornea made this
instrument difficult to use.
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The Helmholtz Ophthalmoscopes
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lllumination and Light Sources for the Non-
Electrical or Reflecting Ophthalmoscopes.

A separate light source was required which
was directed towards the reflector which,
after Helmholtz’s glass plates, was usually
a mirror. The mirrors were either plane or
concave although there were short-lived
examples which tried convex mirrors or
prisms which were subsequently
abandoned due to their inefficient light
gathering capacity.

Light sources

 Candle

* Qil

* @Gas

e Electrical
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Improvements in redirecting the light from the illuminating source

Helmholtz used glass plates and worked out that three, held together in parallel, at 60° had
a polarizing effect when light was directed toward them. A proportion of the light was
reflected and an observer could at the same time look through the plates.

Frans Donders had the engineer Gerard Epkens from Amsterdam make a model to his
design. This ophthalmoscope was a stand-mounted instrument which provided great
stability. A light source was focused by a convex lens on to a perforated plane mirror held at
45° at the end of a long tube. The observer was able to view the patient’s illuminated
fundus through the clear aperture of the mirror.

Anagnostakis found the early ophthalmoscopes of Helmholtz, Ruete, Follin, Coccius and
Jaeger too complicated so he took the concave mirror part of Ruete’s stand instrument and
reduced its diameter to 5 cm but maintained the large aperture.
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Indirect Ophthalmoscopy

 Ruete in 1852 introduced the first practical way for examining the inverted
image and at the same time improving the illumination by incorporating a
perforated concave mirror.

* This was the first indirect form of ophthalmoscopy and paved the way for
this method to be incorporated in most subsequent ophthalmoscopes and
is the basis of most modern ophthalmoscopes.

* The illumination is improved and the field of view greatly increased.

Following ophthalmoscopes included
both methods with a 13D condensing
lens most commonly used

Christian Georg Theodor Ruete
(1810-1867)
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Adolf Coccius in 1852 (1825-1890) was the first to construct the first practical instrument
using the indirect method in 1853. His first ophthalmoscope used a square plano mirror on
to which light from a candle was focused by means of a bi-spherical lens. The observer
looked through the central aperture in the mirror having directed the projected light toward
the patient’s pupil. For the indirect method, a convex lens of approximately 4 cm focal
length was held between the patient’s pupil and the viewing mirror. Both the mirror and
lens were held on a handle and were adjustable in relation to each other. Subsequent
models improved both the mirror and correcting lenses
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Improvements in mirror design

Up to 1875 the mirror and the lenses were fixed in parallel planes and were
turned toward the light source for the direct method. This meant the observer
was viewing the fundus obliquely through a correcting lens. For higher lens
powers this reduced vision and produced a shifting of the image due to the
prismatic effect.

John Couper (1875) devised a mirror which could be independently angled
toward the illumination whilst allowing the observer to view the patients fundus
perpendicularly
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Improvements in mirror design

Wadsworth (1876) developed
a rotatable perforated angled
concave mirror for direct
ophthalmoscopy. This enabled
both eyes to be examined by
rotating the mirror 180
degrees.

Edward Loring (1877)
developed a vertical
tilting concave mirror.
This was widely
incorporated into
subsequent designs.
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Stand ophthalmoscope of Richard Liebreich
c1855

ATLAS
D PHTHALMC ISCO1]

A\TLAS

LETST SNIL T LS DIICETONS PLTRMOGINES

OPHTHALMOSCOPIE.

10 RARMEY (00 RRASRRATIEN PINTINME

FICHARD LIEBRELCH I RICHARD LIEBREICIL

The first major atlas of ophthalmoscopy and the
most significant was that of Richard Liebreich.
First published in 1863 (12 plates / 57 drawings).

Done with his stand ophthalmoscope with an
attached camera lucida
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Stand
ophthalmoscope of

Eugene Follin
c1859

ATION DE L/OPHTHALNOSCOPE

AU DIAGNOSTIC

~ MALADIES DE L'(FIL

o
E. FOLLIN

Follin published these 2 texts of ophthalmoscopy in 1859
and 1863. Both were principally instructional books on
ophthalmoscopy although both had colour plates of
fundal disorders that Follin had drawn with the aid of a
prism attached to his stand ophthalmoscope.
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Demonstration Ophthalmoscopes

Ophthalmoscopes for a number of observers

* [nstruments on a stand include Gayet, Wecker, Roger, Frost.

* Hand held instruments include Schweigger, Monoyer,
Peppmuller and Coursserant.

* Small field of view and with reduced illumination due to the
prism in the light path would have made these instruments
difficult to use for both the examiner and the observer.

Peppmuller 1877 Coursserant 1882

Schweigger
1871
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Ophthalmoscope of Lionel Beale
c1869

Fixed condensinglens : : N
Because of the intense illumination

from the incorporated oil lamp with
its own condensing lens, fixed
working distance, a shaped cup to
place around the patients orbital
rim and wide field of view being a
indirect ophthalmoscope, it was
remarkably easy to master, with a
subsequent evaluator noting that
“inexperienced observers were
immediately able to use the
instrument”.
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Corrective lenses

Early ophthalmoscopes used separate
lenses which were inconvenient and
time consuming to change.

HelmholtZz's first ophthalmoscope of 1851
had individual lenses however in 1852 his
machinist E.Rekoss inserted 2 rotatable discs
mounted on a common axis.
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Corrective lenses

 Subsequent models employed a increased range of lenses in rekoss discs either incorporated into the
instrument or interchangeable.

» Refractive errors (spherical) could be estimated by subtracting or adding the refractive error of the observer
from the lens power which produced the sharpest fundal image.

Edward Greely Loring in 1869 developed the use of multiple
interchangeable Rekoss discs of lenses to expand the
number and type available enabling the ophthalmoscope to
be used for refraction as well as viewing the fundus.

Herman Knapp developed overlapping Rekoss discs to
greatly expand the lens combinations available without
having to change Rekoss discs.




The Atlas of Ophthalmoscopes

Corrective lenses

1883 John Couper designed a
chain of lenses 72 lense
(36 concave +36 convex)

Andrew Morton incorporated this arrangement in his
ophthalmoscope of 1883.
This design became a standard for the next 100 years.
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Refracting Ophthalmoscopes

Edmond Landolt developed an ophthalmoscope in 1876 for ophthalmoscopy
and objective refraction. It included half diopter increments, a slit to
determine axis of astigmatism and plane and concave mirrors.

Removal of the mirror converted it to a small phoropter for subjective
refraction.

Some of these
designs subsequently
became extremely
complex and
impractical to use
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Tube ophthalmoscopes

Xavier Galezowski modified the ideas of Hasner and
Leibreich to produce a 25cm tube ophthalmoscope
with a preset working distance for indirect

ophthalmoscopy.
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Binocular Ophthalmoscopes

The first binocular ophthalmoscope was developed by Marc-Antoine Giraud Teulon
(1861) of France
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Transition to electrical ophthalmoscopes

William Dennett developed the first electric ophthalmoscope in 1885 followed by
Henry Juler in 1886.

Julers electrical and reflecting

ophthalmoscope
> - Electric light was invented in

1878, however it wasn’t until
1910 when the development of
small long lasting bulbs and dry
cell batteries allowed electric
ophthalmoscopes to become
practical.

In a exhibit of ophthalmoscopes
at the American Medical
Meeting of 1901 there were 140
different ophthalmoscopes
shown of which only one was
electrical

OPHANEIMESEOPEL.



The Atlas of Ophthalmoscopes

Electrification

Electrical ophthalmoscopes initially were a
relatively simple transition from mirror with an
external light source to an incorporated bulb
utilizing existing designs.
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2025. 670 pages. Many full colour figures
Hardbound with dust jacket.
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OPHTHALMOSCOPES Discount price € 130.00 / US $ 150.00%

Use discount code AT250P for a 20% discount

* excl. 9% VAT (only applicable for European Union customers) and shipping costs
Discover the remarkable evolution of one of ophthalmology’s most
transformative instrument > Atlas of O ¢ scopes — Part 1. This
xplores over 400 non-
r their development from
Helmholtz's groundbreaking invention in 1851 through to the dawn of the
electric era.

Blending meticulous scholarship with high-quality images from private

Out Now.’ v » offers unparalleled insight
into the ingenuity and craftsmanship that shaped these19'" and early 20
century diagnostic tools. Detailed entrie 'y, an index of named
ophthalmoscopes, and comprehensive coverage of design innovations provide a
valuable resource for medical historians, ophthalmologists, museum curators,
optometrists and collectors alike.

Whether you're seeking to understand the origins of modern fundus
examination or catalog > ophthalmic instruments, this f installment in a
two-part series is an essential addition to the historical medical literature.

The second part, which is in development, will cover the further progress and
changes in ophthalmoscope design in the electrical era from the start of the 20
century.
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