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Pre-1887

Microscopy was a well established, increasingly important activity when the New
York Microscopical Society was founded in 1877, fig. 1. The American epoch of
microscopy, which had seen the development of larger-aperture objectives for
increased resolution, was drawing to a close, and the very large stands were
giving way to smaller ones because the then-new immersion objectives and
condensers no longer required the substage mirror to provide extremes of
oblique lighting. Woodward’s photomicrograph of the 19th band of Nobert’s.
Test Plate had established the value of large-aperture objectives. Some 17
United States Patents had been granted for microscopes.

Many books of the time dealt with microscopy. The Smith, American edition
of Carpenter’s Microscope and its Revelations had been published in 1856. Hogg's
book was in its 7th edition. Grunow (New Haven) had made H.L. Smith’s
Inverted and Riddell's Binocular microscopes, both American inventions, and
during 1875 had published a 104-page catalog listing 10 standard microscopes.
Sorby’s microscopy of metals was gaining industrial use. Custer had just lost the
Battle of the Big Horn, and the first telephone exchange had been established
in New Haven, Conn.

The use of the microscope brought together people with similar problems
and a wish to compare results. There were no inexpensive photomicrographs
for exchange, and the high cost of illustrations precluded common use. The
Hlinois State Microscopical Society was begun in 1869, the Leidy in Philadelphia
in 1858, and the American Society of Microscopists in 1878. Microscopical
societies were going strong in Boston, Buffalo, San Francisco and other cities. At
the 1876 Philadelphia Centennial Exposition, 18 American, 50 English, 6
French, 1 Japanese, and a few German and other makes of microscope were
exhibited, according to Crouch (1877). Impressed by this need for microscopes,
Edward Bausch began factory production methods for microscopes on his
return to Rochester from the exposition. This was the beginning of the end of
the small shops and custom-made instruments; their demise was hastened by
the deaths of Charles Spencer, Bulloch, Tolles, and Zentmayer during the next
few years. However, during the 1880's there were some 20 makers of
microscopes in the United States (Padgite 1975) and another 30 United States
Patents were issued on microscopes.
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Fig. 1. Microscopy, 1880. Frontispicce of J. Edwards
Smith, “How to see with the Microscope.”

1877-86:

During the first ten years of our Society the discovery of new infectious agents
— cholera, gonococcus, tuberculosis, typhus, and others — pointed the way to
medical-laboratory microscopy. The need for less costly microscopes led J.
Edward Smith and John Sidle to design the Acme instruments, fig. 2,
manufactured by Sidle & Poalk until that irm was brought by Queen in 1881. -
McAlister used chain drive focusing and Yawman a differential screw fine
adjustment. Bausch & Lomb’s catalog listed the Excelsior, F amily, Harvard, and
Investigator’s compound microscope, and several simple dissecting micro-
scopes; later B & L purchased and made George Wale’s concentric microscope,
fig. 3. Fasoldt began ruling micrometer slides during 1884 at Albany, N.Y.
Pfeiffer’s 1879 invention of the Rotary Microtome at the Johns Hopkins
University and Minot's invention of the Rotary-stroke type Microtome at
Harvard in 1886 made serial sections from paraffin embedded material an easy
process, thus advancing embryology and histology.

Mayall delivered his well-known Cantor Lectures on the Microscope in 1886.
Schott, Abbe and Zeiss started the glass works at Jena, making possible the
major development of this decade, Abbe’s apochromatic objectives corrected
simultaneously for three wavelenghts of light. Somewhat earlier, Abbe’s theory
of the microscope image ended arguments on the importance of large-aperture

objectives.
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Fig. 2. The Acme Number 3 Fig. 3. The Bausch & Lomb
microscope of Sidle & Poalk. model of George Wale’s Con-

tric microscope.
1887-96:

Malta fever and smallpox organisms were added to the known disease agents,
X-rays were discovered by Roentgen, the Kinetoscope was invented by Edison,
and Marconi’s wireless became a communication possibility during the 1887-96
decade. Reeves (Chattanooga) contributed a handbook of medical microscopy
and Matthews and Loft's Microscopy in the Brewery and Malthouse continued the
expansion of microscopy into industry. The Biblioteca Debyana appeared, listing
102 periodical and bibliographic references and some 220 books and papers on
microscopy in this notable private library.

Brass microscopes with top fine adjustments were in common use, fig. 4.
Fusion methods and hot stage microscopy were pioneered by Otto Lehman.
Polarized light microscopy was aided by Dirk’s synchronously rotating polarizer
and analyzer and Federov’s Universal Stage for crystal measurement.
Bratuchek approached phase microscopy by absorbing some of the light in the
direct beam within the objective to increase the contrast and visibility of phase
differences within a specimen. Nelson published his important paper on
illuminating the specimen with the microscope condenser.

Microscopy in eight departments of the United States Government was
described by Lamb. Greenough, an American living in Paris, invented the
stereoscopic bi-objective microscope in 1892, marketed by Zeiss in 1897.
Rheinberg published his use of colored area stops in the condenser of the
microscope to provide differential, optical staining. The 1893 translation of Van
Heurck’s Microscope lists 2 U.S., 6 British, 83 French, 5 German, 1 Italian and 2
Viennese microscope manufacturers, 6 journals, and 21 books on microscopy.
H.R. Spencer started the H.R. Spencer Optical Company in Cleveland in 1889,
then moved on to Buffalo, forming in 1892 the Spencer-Smith Optical
Company, which became the Spencer Lens Company during 1895.
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