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FOREWORD

The accomplishments of Lieutenant Colonel John S. Billings, medical officer of the United
States Army, and Curator of the Army Medical Museum from 1883 to 1893, were many, but
none has provided us with a singular heritage comparable to the Museum’s collection of mic-
roscopes assembled principally through his persistent efforts.

The collection was begun in 1874 by Colonel Billings’ predecessor as Curator, Lieutenant
Colonel George A. Otis, also an Army medical officer, who acquired several historic mic-
roscopes from a Philadelphia instrument maker. It was Billings, however, who provided the
impetus for expansion of the collection that is unique in the world. Assigned to the Army
Surgeon General's Office in Washington, D.C. in 1864 to organize medical records of the Union
Army, he was placed in charge of the Library of the Surgeon General’s Office in 1865, and dur-
ing the next thirty vears endeavored to forge it into a national medical resource; he succeeded
beyond expectations and the outgrowth is the National Library of Medicine in Bethesda,
Maryland.

As Curator of the Army Medical Museum, he endeavored to create an institution of which the
Nation would be proud. Colonel Billings personally undertook the expansion of the collection
that now bears his name. While on a tour of Europe in search of historic medical items such as
microscopes and books, Colonel Billings engaged the services of John Mayall, Jr. of London,
England, a member of the Royal Microscopical Society and well-known collector of mic-
roscopes, to procure representative instruments to augment the collection. The first shipment
of seventeen instruments arrived from Mayall in October 1884, to be followed by eight scarce
models in 1886, and three rare Italian instruments in 1887: by 1888 Mayall had personally
selected and purchased 141 instruments for the collection. Meanwhile, Colonel Billings sear-
ched Europe for antiquated microscopes, and through display of these foreign models
stimulated collectors of early American instruments to contribute to the growing collection; un-
til his death in 1913, Colonel Billings maintained his interest and was personally responsible for
many of the noteworthy acquisitions.

Following the precedent established by Colonel Billings, his successors at the Museum added to
the collection at every opportunity. Today it embraces nearly seven hundred instruments in-
cluding microscopes used by Dr. Robert Koch, Dr. Rudolph Virchow, Lieutenant Colonel
Joseph J. Woodward, famed Museum photomicroscopist, those used by Major Walter Reed,
the conqueror of yellow fever, and the instrument made especially for the National Antarctic
Expedition of Robert F. Scott in 1901, to name only a few.

In the more than 100 years since the collection was begun by Colonel Otis, and catalyzed by
Colonel Billings, many individuals have been instrumental in assembling the collection as it ex-
ists today. For some it was a part of their assigned duties; businesses, organizations, colleges,
universities, and individuals contributed many of the instruments; and for others the knowledge
of the uniqueness of the collection prompted their support in various ways toward its growth,
In 1965, Dr. A.J.W. Kaas of Oude Niedorp, Holland, offered for purchase his outstanding per-
sonal collection of 90 microscopes dating from 1675 to 1865 to the Medical Museum. Dr. Kaas'
collection was acquired and made a part of the Billings Collection in 1966; they are pictured and
described in Part 11 of this volume. Part 111 comprises instruments acquired since publication
of the First Edition in 1967.

We are indebted to Dr. Oscar W. Richards, Hon. F.R.M.S., Consultant on Microscopes to the
Medical Museum, AFIP, for his advice and guidance in the preparation of the manuscript, and
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to all members of the Institute's staff who assisted in so many ways in the preparation of the
First and Second Editions.

We are pleased to make particular mention of the work of Miss Helen R. Purtle. Museum
Specialist, who had a long and distinguished career on the staff of the Medical Museum priorto
her retirement in 1973. Miss Purtle, an expert on microscopes, particularly their history,
mechanical components, and their part in the advancement of medical and scientific
knowledge, was custodian of the Billings Microscope Collection. As Technical Editor of the
First Edition of this volume, she prepared the entire manuscripts comprising Parts L and 11, and
prior to her retirement completed the manuscript for Part H1 of this Second Edition which com-
prises all microscopes acquired since the First Edition was published. Miss Purtle’s expertise
was a major factor in making the Collection the most comprehensive in the world today.

The Billings Microscope Collection herein described, therefore. is not simply a panorama ol
mechanical ingenuity and precision workmanship, but an historical insight into the ad-
vancement of medical and scientific knowledge brought about by each improvement in
instrumentation; it is a fitting and enduring tribute to the foresight and determination of
Colonel Otis, Colonel Billings, and their successors.

JAMES L. HANSEN

Colonel, MC, U.S. Army

The Director

Armed Forces Institute of Pathology



PREFACE

This historic Billings Microscope Collection, the facts and figures, including references to the
makers, the types and models, dates, and the historical significance of specific accessories and
appurtenances, are as accurate as it is possible to ascertain from all available records. The
presence or lack of attractiveness of an instrument has not been permitted to interfere with the
true description of its component parts and its scientific capabilities.

This account is not a definitive work on the history of microscopes, nor on the improvements in
instrumentation over the years from the late sixteenth century to the present; it is simply a des-
cription of a unique collection of microscopes. While the collection contains nearly seven hun-
dred instruments of many types, sizes, models, and by makers from many countries, there are
gaps that would not be encountered in any complete history of microscopes; major advancesin
instrumentation are, however, in almost all instances represented by a specific instrument or
ACCESSOTY.

Itisto be noted that in catalogues, reference works, and publications pertaining to microscopes,
the manner in which pertinent words are spelled varies considerably. This is true with regard to
the instruments, their accessories, the makers, and the cities where they were made. In com-
piling the information where the instruments are signed or otherwise identified, the actual spell-
ing used by the maker is quoted. Inall other instances present day terminology isemployed for
the sake of uniformity.

The majority of the descriptions are accompanied by a photograph of the instrument being des-
cribed. Each photographic illustration is followed by a figure number, the name of the maker,
the city, state, and/or country where made, the type of microscope, i.e., compound, simple,
binocular, monocular or other, the year or approximate year of manufacture, the accession
number in the collection, and the photographic negative number. The figure number of each
photograph is repeated in the description of each illustrated instrument for ease of reference.

In instances where instruments are not illustrated, descriptions are preceded by the accession
number, name of the maker, the city, state, and/ or country where made, the type of microscope.
yvear of manufacture, and the notation, “Not illustrated.” Where instruments are duplicates of
others in the collection, the corresponding figure or accession numbers are given for com-
parison purposes.

Covered in the descriptions are dimensions, special construction details, variations in lenses,
pillars, bases. limbs, arms, focusing, and stages, how signed, and accessories such as evepieces,
oculars, condensers, and objectives. Also part of the collection are several hundred additional
accessories not related to specific microscopes; these are not listed in the descriptions.

For ease of reference, instruments have been grouped according to date of manufacture in five
separate categories, compound monocular, compound binocular, electron. simple, and dissec-
ting microscopes; each group comprises one section of Part I.

In a number of instances where reproductions of early 17th century microscopes are pictured

and described, it will be noted that they have been placed according to the dates of the original
instruments, and not the dates when the reproductions were made; this avoids picturing these
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instruments along with 19th and 20th century models.

The instruments pictured and described in Part 11 comprise the collection of Dr. A.J.W. Kaas of
Oude Niedorp, Holland, acquired in 1966, and include a number of types not previously
represented in the collection, as well as many similar to those listed in Part L.

The instruments pictured and described in Part 111 comprise those acquired and accessioned to
the collection since the publication of the First Edition of this volume in June 1967, They also
include a number of types not previously represented in the collection, as well as instruments
similar to those listed in Parts I and 11.

It has been said that the history of medical science may be written in terms of the invention and
development of its instruments; the microscopes of the Billings Collection represent a
significant segment of medical instrument development of nearly four centuries. Without the
microscope it is not difficult to visualize medicine still existing within the realm of magicand the
witch doctor.

We of the Armed Forces Medical Museum are proud of this splendid collection, grateful to
those pioneer microscopists, generous donors, meticulous museologists and loyal staff workers
who have created and maintained it. All serious and casual students and groups interested in
understanding human and comparative pathology (disease) and who appreciate the scientific
tools which have made possible the fascinating story of progress in medicine, are welcome to see
this collection and many other outstanding medical exhibits on display in our public medical
museum.

JOSHUA E. HENDERSON

Colonel, VC, U.S. Army

Curator, Armed Forces Medical Museum
Armed Forces Institute of Pathology
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HISTORY OF THE MICROSCOPE
Helen R. Purtle, F.R.M.S.

The following article was prepared by Helen R. Purtle, formerly assistant
curator of the Armed Forces Medical Museum and Fellow of the Royval
Microscopical Society of Great Britain, and ways published in "' Encyclopedia
of Microscopy and Microtechnique” by Van Nostrand Reinhold Company,
New York. This short history of the microscope is published here as a
supplement to the Billings Microscope Collection narration, prepared in its
entirety by Miss Purtle, but which is confined only to those instruments
actually comprising the Billings Collection.

A number of histories of the microscope have been wrilten: some limited in scope to specific
geographic areas, others limited to scientific accomplishments in specific centuries. This
history is based on an exhibit in the Medical Museum of the Armed Foreces Institute of
Pathology--* I'he Evolution of the Microscope™- - which depicts some 250 historic instruments
from the total collection of over 650. These instruments were selected for exhibit to show
progressive improvements in design from the late sixteenth to the mid-twentieth centuries.

I'he word microscope was coined in 1624 by a member of the first Academia dei Lincei. a group
of scientists that included Galileo, Cesi and Stelluti. Galileo. although better known for his
work with telescopes, is credited with being the first scientific user of the microscope. However,
Hans and Zaccharis Janssen of Middleburg, Holland constructed an instrument between 1590
and 1610 which is generally recognized as the first compound microscope. It was about 12
inches long and 2 inches in diameter. madc of three tubes of tin and contained two lenses with
locusing accomplished by a sliding tube.

The earhiest [talian compound microscopes are of the sliding tube and screw-barrel lorms, and
were developed in the late seventeenth century. Allof the extantexamplesconform to the same
general appearance and optical structure.

Giuseppe Campani, born in Castel San Felice. Italy, in 1635, was noted for the perfection of his
lenses and he invented a special lathe for grinding and polishing them without the use ol molds,
which he first introduced in 1664, He is credited with having been the first to construct the field
lens from a design by Monconys, C. 1660, a form subsequently developed by Robert Hooke in
1665.

In 1662 Campani made an ivory compound microscope on a silver support. the optical system
of which consisted of an ocular and an object-lens, without a ficld lens. His 1665 small wooden
microscope with a brassstand, also without a field lens, which allowed transparent objects to be
seen by directing the instrument toward the light. is considered to be the precursor of the pocket
microscopes (Fig. 3, Billings Collection). It was also the model from which the Wilson screw-
barrel and similar instruments were developed.

Histories of the microscope describe and illustrate the shiding-tube microscope using an
example in the collection of the Museo Copernicano in Rome attributed to Fustachio Divini, C.
1668. Divini was an optical instrument maker who established himself in Rome atabout 1646.



A replica of this microscope, made by John'Mayall of England from the original, is also in the
Billing’s Collection. The socket-ring and feet are flat and made of tin, and the cardboard body
tubes are covered with gray paper. The lower tube slides within the socket-ring for adjustment
of the distance between the object-lens and the object. The ocular lens, enclosed in a metal
holder at the upper end of the body tube, consists of two plano-convex lenses with the convex
surfaces in contact.

William Homberg, a Dutch physician and scientist, constructed a microscope in 1715 which
utilized a tripod support and a sliding tube focusing mechanism.

Robert Hooke (1635-1703), London, England, introduced coarse and fine adjustments, devised
an illumination system, and used a stage for objects. Hisearly instruments utilized a ball and
socket joint at the base of the vertical pillar to allow inclination of the body tube. This was later
replaced (1665) by a simpler method in an instrument made for him by Christopher Cock ( Fig.
4, Billings Collection). Hooke also introduced a field lens. His “Micrographia: or Some
Physiological Descriptions of Minute Bodies Made by Magnifying Glasses with Observations
and Inquiries Thereupon” was published in London in 1665, and was printed by Jo. Martyn and
Ja. Allestry, printers to the Royal Society. This was the earliest work devoted to microscopical
observations. It included the first reference to cells which were seen in cork when examined
under a plano-convex lens.

Hooke placed a lens at the lower end of the body tube to the bottom of which the objective was
attached; this was later (see Clay & Court, p. 21} found in a microscope made by Culpeper for
Yarwell and adopted by Benjamin Martin about 1759. The objective consisted of a double-
convex lens of very short focal length, mounted in a cell with a pin-hole diaphragm close to the
lens. The ocular consisted of a large field glass and an eye lens with a cup to control the distance
of the eve from the lens.

Malpighi of Italy, the discoverer of the anatomy of tissues and the creator of microscopic
anatomy, was one of the first biological scientists to use the microscope. He discovered the
existence of capillaries in the lungs of frogs in 1661 and he described blood corpuscles in 1665.
An instrument in the Billings Collection appears identical to one described by Clay and Court as
possibly Malpighi’s own microscope made by Divini (Fig. 6, Billings Collection). The body is
bell-shaped and is made of dark wood. The stand consists of a ring fitted with three brass, flat,
bent legs and the nose is brass and screws for focusing. There is no adjustment for distance
between the lenses. The objective is a biconvex lens 7/ 16-inch in diameter, and the 1-3/8-inch
field lens is plano-convex. The eve lens consists of two biconvex lenses, the lower:1-1/16 inches
in diameter and the upper 3/4-inch in diameter. John Mayall said that this instrument was
constructed after 1665 by Divini as it has a field lens, and that the upper ocular lens probably
was experimental.

Antoni van Leeuwenhoek of Leyden, Holland (1632-1723), one of the greatest early
microbiologists, discovered protozoa and bacteria with microscopes he himself made and
lenses he ground. In his instrument of 1673 the lens is mounted between two thin brass plates.
His instruments were extremely simple and generally poorly finished, but the lenses were of
excellent quality. As he used his microscopes for examining only one or two objects, the
number he made was quite large, and it is estimated that at his death, there were over 550
microscopes. Of these, only nine are known to still be in existence. The Billings Microscope
Collection does not have an original. Johan Joosten van Musschenbroek (1660-1707). a
famous instrument maker of Leyden, Holland, made two different models of simple
microscopes which were widely imitated. The first form had the objective mounted in a turned
cell, pushed tightly on one end of an arm. Hinged to the arm by a ball and socket joint was a
second jointed arm for the objects. Accessories included a number of rods of various patterns to
which objects of different kinds could be affixed. His second form resembled a fairly
complicated compass microscope. Each instrument had six convex lenses, and those with the
first form were for low power. Musschenbroek marked his instruments with a small oriental
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lamp and crossed keys.

A beautifully engraved French simple hand microscope made in 1686 by Depovilly consists ol a
single lens mounted between two thin brass plates hinged at the bottom, with focusing
accomplished by a thin brass wheel containing eight lenses at the top of the instrument.

John Marshall of England, one of the great opticians of the latter part of the 17th century,
introduced a bull’s-eye condenser in an adjustable ring mount below the object holder.
Focusing is achieved by a coarse adjustment attached to the upright support arm. The
instrument may be tilted on a ball and socket joint after the design of Hooke.

Edmund Culpeper (1660-1740). a maker of mathematical instruments in London, constructed
his first microscope C. 1720. He designed the three-pillar microscope which was produced in
three forms: flat wooden stage, flat brassstage, and recessed brassstage. Fixation of the mirror
in the optical axis was one of hisinnovations. Thearrangement of the three pillars is peculiar to
Culpeper, the upper tier being supported by the stage and not in line with the lowertier. He also
made a screw-barrel instrument about 1720, which had been invented many vears earlier and
was gireatly improved by James Wilson in 1702, whose modifications of the optical system
popularized the screw-barrel and resulted in the association of his name with the instrument.

Modifications of Culpeper’s instrument have been attributed to Edward Scarlett (1677-1743),
London, such as a box base with a drawer for accessories and the use of long supporting
columns instead of the alternating tiers of Culpeper.

Most of the Culpeper models were made with cardboard drawtubes, but some (1790) were
supplied with brass bodies which made possible the use of a rack and pinion for focusing,

Continued popularity ot the Culpeper model following the development and improvements of
the Cull instrument is somewhat surprising from the scientilic point of view. It is likely that
most of the later Culpepers were for use by the leisured classes for the amusement of their
guests. Science was fashionable and this was an attractive scientific instrument which anvone
could easily operate.

John Cutf (1708-1772) of London introduced a newly designed stage in the form of a cross to
allow free access in contrast to the obstruction offered by the three pillars of Culpeper. Coarse
adjustment was by a sliding bracket on the vertical pillar; fine adjustment was by a screw
working in the rectangular block on top of the pillar. He also fitted a Lieberkuhn to asleeve
which slipped over the objective cone. The Cuff model was copied by most makers for almost
100 years.

Nairne and Blunt of London, C. 1760, made a Cuff-type chest microscope. an important
development in the hinged inclining pillar. Henry Pyefinch. also of London, madea Cuff-type
after 1750 with a screw tocusing fine adjustment. a system described by Johannis Hevelius in
1673 and reintroduced by Cuff in 1744,

Benjamin Martin (1704-1782) of London produced cabinets of optical instruments which
usually included a telescope, screw-barrel microscope, and a solar microscope. He later
introduced improvements in lens systems and focusing mechanisms,

Benjamin Martin of LLondon was a scientific lecturer before becoming an instrument maker in
1738. He produced several types of instruments and contributed improvements in both the
optical and mechanical systems. He adopted the “between-lens™ at the top of the nosepicce
(originally introduced in the Culpeper-Yarwell microscope) which served as a back lens for the
objectives. He replaced the Hevelius clamp and screw focusing with a rack and pinion.

The drum microscope was popularized by Martin who often included one in his cabinets of
optical instruments. Nicolai Bion of Nuremberg had first described the drum base in 1717, The
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round base with its cut-out side later evolved into the horseshoe base of modern times.

A box microscope utilizing a Cuff model was probably made by George Brander of Augsburg
about 1769. It could be used for opaque objects with direct lighting or for transparent objects
with light reflected from a mirror within the box. in which case the condenser would be
positioned beneath the stage.

L. F. Dellebarre, Levden, Holland, made a variety of microscopes. His™Universal™(1777) was
very popular in France (Fig. 29, Billings Collection). The ocular contained four biconvex
lenses which could be used in pairs or altogether. Magnifications from 230 to 1.170 diameters
were attainable. Focusing was by rack and pinion.

George Adams of London introduced his “Variable™ microscope in 1771, Inclination was
controlled by a large toothed wheel which was turned by a pinion. The objectives were
constructed so that one could be screwed onto another to provide a compound objective lens. It
could be used as a simple microscope by replacing the compound body tube with any of the
simple lenses and Leiberkuhns (An illuminating mirror introduced m [73%¥ by Johann
Nathaniel Lieberkuhn and named after him, which permits observation of objects under
reflected light) which he supplied.

Henry Shuttleworth of London constructed a microscope in 1787 after the design of Martin,
with a hinged mounting of the substage condenser which permitted it to be moved out of the
optical axis. This type of mounting had been introduced by John Bieuler of London about
1780. In 1810 he made an instrument similar to the Adams’ and Jones’ models but did not
include the “aquatic” movement feature. By removal of the body tube, it could be used as a
simple microscope.

Earlier, John Bleuler made an instrument with the evepiece equipped with a third biconvex
lens, a feature which appeared several years later in Adams’ *Universal.”

In 1790 Dollond of London made a Cuff-type, introducing some features previously used by
Martin and Adams, with a circular plate over the stage which was perforated with varving size
holes to control the amount of light.

Dollond also made a solar microscope about 1790 with a movable mirror,a Cuff innovation of
1744, to permit the body to remain stationary. The solar microscope. a development [rom the
camera obscura, utilized sunlight to project a magnified image onto a screen. This was used
both for study and entertainment. Most microscope makers produced them from the early 18th
century to the mid-19th century.

The business of George Adams of London was carried on by W. and S. Jones after 1795: they
produced the “Jomes Most Improved Microscope™ in 1798. It is considered the final
development of Cuff’s original instrument. It brought into one microscope all the desirable
features and improvements made prior to this time. Of particular importance was the
positioning of the joint near the center of gravity.

The compass microscope derived its name from the draftsman’s tool that it resembles. The
compass joint usually carried a rod to which could be attached forceps, live-box, or other means
of holding the object to be viewed. T. Harris and Son of London made such an instrument in
1820 and later most other makers produced them.

Jeremiah Sisson of London constructed a pocket (portable) microscope in 1776 after the design
of Dr. Demainbray, tutor to the Prince of Wales (later George 111). with the objective lenses on a
sliding bar and the prepared objects on a revolving disc.

At the beginning of the 19th century, chromatic and spherical aberration were unsolved
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problems which prevented clear, undistorted microscopic images. |he lenses being used were
little better than those found today in inexpensive toy microscopes. Unsuccessiul attempts at
correction with various lens combinations and diaphragms had been made by opticians and
instrument makers for almost a century. *Achromatic” microscopes were produced but it was
nearly 1850 before achromatic lens systems were generally accepted.

[n 1825 Vincent Chevalier of Paris made the “Microscope Achromatique Perfectionne™ (Fig.
55, Billings Collection). He and his son were leading opticians who contributed greatly to the
development of achromatic lenses. A revolving disc of diaphragms beneath the stage was a
Chevalier innovation, later adopted by most makers, Charles Chevalier of Paris brought out
his “Microscope Universal Achromatique™ in 1834, furnished with reflecting objectives,
condensers and polarizers. The first instrument maker of the Chevalier family was Louis-
Vincent Chevalier (1734-1804) who established a shop in 1765 in Paris. His third son. Vincent
Chevalier (1770-1841) became one of the foremost makers of microscopes in the [9th century,
Vincent Chevalier’s son, Charles Chevalier (1804-1859) carried on the tradition of the family.

Jean-Gabriel-Augustin Chevallier of France (1778-1848) may have been related to Vincent and
Charles Chevalier but was from another branch of the family. Trained in making optical
instruments by his maternal grandfather, Francois Trochon, he inherited the business in 1796 in
Paris and became well known for his optical inventions. Hesigned his instruments *'1 "ingenieur
Chevallier™ and for many years his firm continued producing optical instruments under his
name.

In 1825 S. J. Rienks of Friesland, Germany, made a reflecting microscope with concave and
convex mirrors in place of objective lenses. The knowledge that a curved mirror. and that a
mirror did not have chromatic aberration, led to popularity of the reflecting microscope for a
number of years.

After 1820 Dollond made a simple microscope using a “Wollaston doublet.” two plano-convex
lenses in close approximation. Thiswasan early attemptatachromatism. His instrument had a
movable stage, the position of which was controlled by a screw on each side.

Giovanni Amici (1784-1863) of Modena, ltaly, produced both retlecting and achromatic
instruments. His achromatic horizontal microscope of 1827 employed an extremely fine
micrometer to control movements of the stage.

Amicialso made an achromatic instrument about 1833 with a prism which permitted horizontal
positioning of the ocular while the stage and objective remained upright. It could also be used
as a simple microscope.

John Cuthbert. an English telescope maker, produced a microscope in 1827 which could be
used as a reflecting microscope. or, by attaching the achromatic objective lens disc, asa dioptric
instrument. A slender tube above the stage contained an elliptic mirror which reflected an
enlarged image to the ocular. A series of interchangeable tubes provided a range of
magnification,

Dollond made a microscope after 1835, much along the lines popularized by Andrew Pritchard
of London, although basically the old Jones design. The pillar telescoped to adjust the height of
the instrument and a fine micrometer controlled the mechanical stage.

Froment of Paris constructed a horizontal microscope about 1839, probably in competition
with the Chevaliers. Its workmanship was superior but probably its high cost prevented its

SUCCESS.

A drum microscope made by Georges Oberhauser of Paris before 1840 could be used in a
vertical or horizontal position. By attaching the extra tube asa handle it could also be used asa
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demonstration microscope:; focusing was by drawtube.

Simon Plossl (1794-1868), an optician and the first maker of microscopes in Vienna, made an
instrument before 1840. He used an antiquated type of fine adjustment until the late 1860's. A
lever projecting beneath the stage controlled positioning of the condenser. One of his
mstruments, believed to have been used by Virchow, the father of modern pathology. isin the
Billings Caollection (Fig. 122).

In 1840 Andrew Pritchard of London made an instrument without a fine adjustment which
could not be inclined. One side of the mirror was white plaster for white cloud illumination by
sunlight.

Andrew Ross of London made a microscope about 1840 with fine adjustment by a short lever
arm controlled by a milled wheel on top of the compass joint. The loosely mounted nosepiece
was held in an extended position by an internally located spiral spring, to permit it to telescope
into the body tube thereby preventing damage to the object being examined, should the body
tube be accidentally moved too far downward.

A dissecting microscope by Georges Oberhauser of Paris after 1840, called “microscope a
tambour a dissection,” was copied by many makers with modifications mostly in the substage
mechanism. It was equipped with a separate simple dissecting microscope.

A microscope of about 1841 by an unknown maker was a modification of an Oberhauser form
originally introduced in the 1830%s. Earlier models had a rotating stage and a fine adjustment.
neither of which appeared on this instrument. Coarse adjustment was by rack and pinion. A
second rack and pinion, attached to an inner drawtube that houses the ocular, provided
variable magnification (a pancratic ocular).

In 1841 Andrew Ross of London came out with a radical change in construction. The Ross
stand. two well-supported, connected pillars. suspended the instrument near its center of
gravity. It had a 90° range of inclination.

In 1848 Oberhauser introduced the horseshow base, evolved from the drum. which isin general
use today.

Before 1848, Powell and Lealand of London constructed a microscope after a design by
Cornelius Varley with the fine adjustment mounted on the lower end of the body tube which
functioned through a spring-mounted nosepiece. There was a lever action mechanical stage. It
was designated the “iron™ microscope and was intended as an economical student model.

Invention of the inverted microscope 1s credited to Professor Lawrence Smith of the University
of Louisiana. New Orleans. A “chemical”™ microscope was made in 1850 by C.S. Nachet and
Son of Paris. The elder Nachet had worked with the Chevaliers before establishing his own
business in 1839,

James Smith, the founding father of the present day firm of Beck and Beck. London. began
constructing microscopes in his own shop in 1829, Richard Beck was apprenticed to Smith
about 1843 and in 1847 formed the partnership of Smith and Beck. Joseph, brother of Richard.
joined the firm in 1857 and the name was changed to Smith, Beck and Beck. In 1869, Smith
retired and the firm then became R. and J. Beck. Conrad Beck, son of Joseph, and William. son
of Richard, joined the firm which then became known as Beck and Beck.

Smith and Beck made a student model about 1850, A milled wheel behind the vertical post
activated a short lever arm that controlled the fine adjustment. A revolving Brooke’s double
nosepiece facilitated the changing of objectives.

In 1867-68, R.&J. Beck made a binocular with the racks and pinions at the upper ends ot the
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body tubes to control adjustment for interpupillary distance. Fine adjustment was by a short
lever arm that acted on the nosepiece. Substage equipment included an iris diaphragm and a
holder for a condenser.

Beck also made an “economic™” model which was popular from 1875 to 1892, An 878 model
had the glass stage held in place by friction from a milled-head spring mounted at the base of the
limb, which was easily moved in any direction on the polished stage surface.

The drum microscope enjoyed a popularity for more than 100 years. Over 70 years after Martin
introduced it, Fraunhofer adopted and stabilized the pattern; Oberhauser. Lercbours and
Hartnack perpetuated it. An 1850 model was quite similar in appearance to those of Martin's
day. Refinements included a fine adjustment and a substage disc of diaphragms. Moreau ol
Paris introduced a functional compound “monkey” microscope in 1850.

About 1860 Nachet of Paris made a horizontal microscope, a type of demonstration or class
instrument, with rack and pinion coarse adjustment. The eyepiece consisted of a single eye lens
and the field lens. He also made an Oberhauser-type vertical demonstration instrument, one of
which was used at the School of Medicine in Paris. In 1879 he made a binocular instrument in
which each body tube prism box unit moved toward or away from the other to adjust to the
user’s interpupillary distance. a forerunner ot the mechanism in modern instruments.

Charles Baker of London made a portable microscope about 1860 which was used in the Army
Medical Museum’s laboratories in Washington from the late 1860's to 1884 when it was placed
on exhibit. [t had a sliding coarse adjustment and a milled-head screw fine adjustment.

The main feature of a “*Harley™ model made after 1865 by Charles Collins of London was the
sliding prism box which was designed by Dr. G. Harley of London. Itcontained both a Nicol
and a Wenham prism and permitted the instrument to be used as either a binocular, a
monocular or a polarizing microscope.

Dr. Carl Zeiss (1816-1888) founded a business in Jena, Germany, and began making
microscopes in 1847, Today the Zeiss firm produces some of the world’s finest instruments.

Pere Cherubin D’Orleans of France introduced in 1677 the first binocular microscope with two
eyepieces and two objectives: there was no coarse adjustment, and focusing was achieved by
moving the stage nearer to or further from the objective, the forerunner of the stage focusing
used extensively during the 18th century and still used on metalurgical microscopes. J. L.
Riddell of the University of Louisiana, New Orleans, was the first to discover (1851)and publish
(1854) the optical principle (Two prisms placed behind the objective so that the light from the
objective was split and deflected up the two parallel eyepiece tubes) on which depends all the
really satisfactory binocular microscopes made prior to 1879. He was also the inventor of two
efficient methods of applying that principle - - one suitable for the simple or dissecting
microscope - - the other for the compound. J. and W. Grunow. New Haven, Connecticut.
constructed a binocular instrument for Riddell in 1853,

No history of the microscope would be complete without specific mention of the
accomplishments of the American microscope builders.  One of the first American
microscopes, made in 1850 by C. A. and H. R. Spencer of Canastota, New York and modcled
after the Pritchard-type of instrument, is in the Billings Collection (Fig. 92).

Charles A. Spencer (1813-81) of Canastota, New York, published a trade circular in 1838
advertising reflecting lens microscopes and telescopes and a second list in 1840 adding
compound, achromatic microscopes. By 1850 he was using {luorite and his own improved
optical glass to make objectives of greater resolving power. Some of Spencer’s objectives
received a Gold Medal at the 1878 Paris Exhibition. Spencer’s business was destroyed by fire in
1873, In 1875 he and his son Herbert joined the Geneva Optical Worksand reestablished their
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own business in 1877. After Charles’ death, the business was continued by Herbert,

Herbert R. Spencer (1849-1900) established his own firm in 1880 at Geneva, New York. In 1889
he formed the H. R. Spencer Optical Company in Cleveland, Ohio. He and Fred R, Smith
formed the Spencer and Smith Optical Company in Buffalo, New York in I891. In 1895 a
group of businessmen in Buffalo bought the Spencer and Smith Optical Company to establish
the Spencer Lens Company. Herbert continued as superintendent until his death. In 1935 the
American Optical Company purchased the Spencer Lens Company. and in 1945 changed the
name to American Optical Company, Instrument Division. Spencer lensesearned a reputation
al home and abroad; some experts considered them superior to any European product.

Robert B. Tolles (1821-83) became an apprentice to Spencerin 1843, He and Spencercorrected
spherical aberration from the cover glass by using a ring to move the center lenselements of the
immersion objective. He established his own business in Canastota, New York in I858. The
Boston Optical Works was established in 1867 with Tolles as superintendent. He made
objectives with two fronts; one for use in air and the other for immersion. Tolles published the
optical designs to prove that his lenses were of the high aperture (N.A. 1.25) stated.

Franz Miller, a workman for Tolles. established his business in 1867 in New York City, changed
his name to Frank and was joined by his brother William about 1870. They made microscopes
and objectives until 1899. Frank. Jr. was included in 1892.

The Bausch and Lomb Optical Company started in 1853, and a microscope department was
added in 1876. Edward Bausch took over the department in 1877. His interest and
understanding of production methods soon made available larger numbers of microscopes,
more practical in size and construction than the massive models being produced in the United
States. They adopted the continental type horseshoe base and made a concentric stand.

Microtomes were added in 1885 and in 1887 petrographic microscopes.

George Wale, a cousin of William Wales, established a business in 1860, His concentric stand,
patented in 1879, was copied by both Swift and Ross in England about [881. He was probably
the first to mark his objectives with magnification rather than only focal length and to have
made low power water immersion objectives for use without a cover glass. Bausch and Lomb
Optical Company acquired his business in 1880.

Ernest Gundlach (1834- ) made 12 models of microscopes in Berlin in 1866. He designed a
glycerine immersion objective which received a special medal at the Pans Exposition. He
moved to Hackensack, New Jersey in 1872, In 1876 he became superintendent of Bausch and
Lomb Optical Company’s microscope department. In 1879 he established the Gundlach
Manhattan Optical Company. Rochester. New York, which became the Gundlach Optical
Company in 1884, '

During 1852 James W. Queen joined with W. Y. McAllister who started in Philadelphia in 1783
one of the earliest optical firms in the United States. Queen and McAllister, 1853-1854, was
taken over by J. McAllister. Queen started his own business in 1854 which became J. W. Queen
and Company in 1860. About 1880 Queen retired and Samuel L. and Edward B. Fox continued
the business. They acquired the Acme Optical Works in 1881, Eyepieces and objectives were
made under the direction of Orford (Gowland). In 1898 the firm became the Queen-Gray
Company, makers of electrical instruments.

Joseph Zentmayer (1826-88) came to the United States and established a shop in Philadelphia
in 1848, and began making microscopesin 1853. His “Grand American Microscope” was made
in 1859, followed by the “U.S. Army Hospital Microscope,” the “Histological Microscope™
and, in 1876, the “Centennial Microscope.” Zentmayer's larger stands provided flexible
lighting for testing objectives with graduated rotating bases, graduated counterable rotating
stages and a substage that rotated about the plane of the specimen for measurement and
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recording. He made a 1/10th-inch objective of N.A. 1.63.

Julius and William Grunow came to New Haven. Connecticut from Berlin in 1849 and began
making microscopes in 1851. The Riddell binocular microscope was made in 1853. The J. L.
Smith inverted microscope, with an erect image for dissecting, was made in 1867 for Major
General George H. Thomas, A 128-page treatise and catalogue was published in [857. Grunow
moved to New York City about 1861.

John W. Sidle of Lancaster, Pennsylvania and Professor J. E. Smith designed a less expensive
microscope in 1878 to meet the criticism that students could not afford the microscopes
available. Five designs of Acme microscopes. except for the first. were made. Sidle and Poalk
became John W. Sidle and Company, 1881, and in 1884, the Acme Optical Works. The Acme
microscopes were sold exclusively by Queen & Co.. who purchased the Sidle company in 1881,

In 1851 Benjamin Pike was selling imported Beck, Powell and Lealand. and Ross microscopes
in New York City. In 1859 Benjamin Pike, Jr. was importing microscopes for sale, mostly of
French make, and in 1881 the firm became Benjamin Pike's Son and Company. A two-volume
catalogue of philosophical and scientific instruments was published in 1856.

L. Schrauer. 50 Chatham Street, New York City. manufactured microscope stands during the
I1880°s and 1890°s. which were equipped with W. Wales™ 3/4- and |/4-inch objectives. Queen
listed Schrauer’s microscopes in his catalogues.

Walter H. Bulloch ( -1891) came to the United States from England in 1851 and was foreman
for B. Pike and Sonto about 1864. He became a partner of William Wales; Bulloch making the
stands and Wales the optics. He began making microscope stands in Chicagoin 1867. Afterthe
Chicago fire in 1871 he worked with Tolles in Boston for a short period. then returned to
Chicago and made stands until 1890; about 1884 he made microtomes,

By the end of the 19th century. the basic design of the microscope was firmly established. The
increased demand for reliable high quality instruments generated by the rapidly developing
scientific specialties could not be met by the individual craftsman, who until then was the
principal source.

The 20th century, therefore. became a period of refinement of the product and improvement of
manufacturing methods. Particularly noteworthy were the development of mass production
and the establishment of standards which permitted the interchange of components and the
introduction ol a variety of accessories.

Neither time nor space permit mention of the hundreds of beautifully hand-crafted microscopes
in the Billings Microscope Collection of the Medical Museum. AF1P: however, the collection
does contain instruments that run the gamut from such artisans as Matthew Loft. George
Sterrop, Francis Watkins, and Jan Paauw of the 18th century, Hartog van Laun, Harmanus
van Deyl, Hendrik Hen, William l.add. and James White of the 19th century. to the electron
microscopes of the 20th century.
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ELECTRON MICROSCOPES

Gunter F. Bahr, M.D.

The following article was prepared by Gunter F. Bahr, M. D., Chairman of the
Institure’s Department of Cellular Pathology. This short treatise has been
included in this Second Fdition because of the particular significance of these
microscopes in the worldwide study of the nature, control and treatment of
disease; they are an indispensable rool of the pathologist.

The Billings Collection of microscopes has been extended to include electron microscopes and
accessories, foremost of which are the special microtomes required for preparing thin tissue
sections.  Electron microscopes are designed for two principal modes of operation.
transmission or production of secondary radiation from the specimen in the so-called scanning
mode.

Transmission Electron Microscopes

In the first mode a narrow ray of electronsis produced in an electron gun quiteanalogousto the
production of electrons in a TV set, except that accelerating voltages are many times higher in
an electron microscope. Thiselectron gun is mounted on top of the microscope. Just below it is
the first electron lens. the condenser that bundles the electrons into a thin ray less than 1/2 pin
diameter impinging upon the specimen.

Just below the condenser is the specimen chamber, which is of high-precision design. The
specimen stage and its holder must remain absolutely still even at final magnifications of
300,000 times and must have the facility to be moved extremely small distances. Many
specimen stages allow the specimen to be tilted in order that stereopairs may be taken. Since the
entire interior of an electron microscope is evacuated for the unimpeded thght ofelectrons, it is
necessary to bring a specimen into and out of high vacuum by means of an air lock. Allmodern
microscopes have air locks: some of the older models in the Billings Collection require opening
of the column for insertion or removal of the specimen and then repumping of the instrument.

The next lower part is the objective lens, an electromagnetic lens in which the first image is
magnified. Animage forms because the object scatters electrons out of theirstraight path with
the result that the final image is formed by the remaining electrons only. This first image is
further magnified by an intermediate lens and finally by a projector lens onto a fluorescent
screen in the viewing chamber. A fluorescent screen converts electrons to photons and thereby
makes the image visible for inspection, selection of fields. and focusing. Situated under the
screen is a camera containing either photographic plates or film for recording of the electron-
microscopic images. Also, fresh film can be put into the microscope via an air lock, and
exposed film can be removed in the same way. Older models in the Collection require the entire
microscope column to be brought to ambient air pressure for change of plates or film.

In the cabinet under the microscope column, directly attached to the column itself, is the more
powerful of two pumps. This is the so-called diffusion pump, which is backed up by a small
mechanical pump. the forepump, usually located in the cabinet or immediately behind it.

[tis possible to change the power of magnetic lenses by changing the electriccurrent through the
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coil of each. There are buttons in easy reach of the operator that regulate these currents and
thereby control functioning of the lens. Brightness may be controlled in the condenser. The
objective lens serves to focus the specimen, and the other lenses help in selecting the desired
magnification. Knobs on the outside of the microscope column help in the adjustment of
interior microscope components such as apertures and, in some designs. pole pieces. Longrods
or cables in back of the column extend the finely levered drives for the micrometers of the stage
to easily accessible knobs at table level.

Easily read meters indicate the effective level of vacuum, beam current, and other vital
functions of the instrument. Early models of transmission microscopes invariably had a built-
in clock with a second sweep, because no automatic exposure systems were available and the
operator had to count the seconds visually. High tension of from 40 to 100 Kv is used to
accelerate electrons in the electron gun. The high-voltage generator, usually in oil, is located
behind, above. or entirely separate from the instrument. A thick cable conducts the tension
from the high-voltage tank to the microscope.

Electron microscopes require very small specimens, such as viruses or thin cuts of tissue. Tissue
is fixed in contrast-enhancing fixative and embedded in plastic, which in turn is cut on glass or
diamond knives to thicknesses of 0.0l to 0.1 g. Such thin sections cannot be cut on
conventional microtomes, of course, but are prepared on so-called ultramicrotomes, several of
which are part of the Museum’s collection.

Scanning Electron Microscopes

In the second type of microscope a very thin electron beam is directed towards the specimen.
Secondary electrons resulting from the impact of the primary beam are collected by a sensitive
collection system (scintillation counter). If the beam is moved across the specimen in a scanning
fashion quite like the way in which a similar beam moves across a television screen, then the
quantity of secondary electrons will vary with the properties of the specimen at each irradiated
point. The quantity of secondary electrons is very much dependent on the angle at which the
specimen is hit by the beam: therefore a complex three-dimensional object will have numerous
planes that are not perpendicular to the beam and will thus produce intensities varying with the
angle to the beam. Holes might be “black™ because no secondary electrons escape the hole;
surface areas in a suitable angle to the detector could be “white” because a maximum ol
electrons is collected by the sensor from there.

As the beam scans across the specimen, a beam in a television set (cathode ray tube) is scanning
at the same speed and at a comparable location in the image frame. This beam in the television
set now reproduces the same, varying intensity as the quantity of secondary electrons produced
by the primary beam. In such manner a three-dimensional picture of the surface of the
specimen appears. It can be photographed from the cathode ray tube.

A scanning electron microscope is a rather complex instrument, and in the beginning of
scanning clectron microscopy many functions could be individually controlled froma relatively
large panel, Two cathode ray tubes are still being used, one for observation, and the other for
photographing. The specimen is mounted on a special stage (goniometer) and can be tilted so
that inspection from all angles is possible. It is usually coated on all sides with a very thin layer
of gold in order to conduct electrons away and prevent charging of the specimen. It is not
unusual to observe entire insects in the vacuum of the instrument, which emphasizes the fact
that the scanning electron microscope possesses an unusually great depth of observation.
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COMPOUND MONOCULAR

Fig. 1. Moker unknown; repreduction of a com-
pound monocular microscope made about 1590
in Middelburg, Halland; reproduced in 1891.
(AFIP 49000A - 60-4713-14)

One of the four perfect copies (Fig. 1) made
under the supervision of John Mayall, Jr. of
London, microscope maker, microscopist, and
renowned microscope antiquarian, in 1891 from
the original in Middelburg, Holland. For many
years the original instrument was believed to
have been made by the Janssens, but recent ev-
idence tends to refute this.

Made of tin, 10-7/8 inches long when closed,
it is 2 inches in diameter and consists of three
cylinders. The main, or outer, cylinder is 6-
15716 inches long, the middle 6-1/8 inches,
and the inner cylinder 4-1/2 inches, and each
contains a lens. The inner cylinder also has a
flange 2-1/4 inches in diameter at the bottom.
Focusing is achieved by sliding one or both of
the two inner cylinders. (Donated by Mr. John
Mayall, Jr.) m

AFIP 49000B. John Mayall, Jr., London, Eng-
land; reproduction of o compound monocular mi-
croscope mode about 1590 in Middelburg, Hol-
land; reproduced in 1884. Not illustrated.

This is an imperfect copy of the original in-
strument in the Crisp Collection that was on
exhibit in 1884 in the Science Museum, South
Kensington, England. It is similar to that in
Fig. 1 (AFIP 49000A). except that the sheets
forming the tubes have been bult jointed and
the edges do not overlap. m

Fig. 2. Giuseppe Caompani, Rome, ltaly; com-
pound monocular; C. 1662*. (AFIP 49002 - 60-
4713-439)

The turned ivory body (Fig. 2) screws into a
socket of horn within a silver ring, and three
silver scroll legs connect the ring to a triangu-
lar ebonv base with concave sides. A screw
drawtube carries the eye lens, and a movable
ivory stage in the center of the base serves as
a screw cap for the lens. The optical construc-
tion is identical to that of the instrument in
Fig. 3 (AFIP 49001) by the same maker.

The instrument is 7-3/4 inches high when
closed, and 12 inches when open; there is no
field lens. This microscope is rare, and so far
as known, no duplicate has heretofore been
described. m

#In instances where the exact date of manu-
facture of a microscope in the Collection is not
known, the abbreviation "C." is used in the
caption immediately preceding the date; the
“C™ is used in place of *“circa”, indicating
“about that date.” In instances where use of
circa is not appropriate, the words “before™ or
“after” a given date are used.



Fig. 3.
pound monocular; before 1665.
60-4713-412)

Givseppe Caompani, Rome, Italy; com-
(AFIP 49001 -

The entire body (Fig. 3) is of dark wood
with a brass stand, and consists of two barrels.
The lower, outer barrel has a fine screw adjust-
ment on the outside for raising and lowering,
and the inner barrel is 2 inches long and has a
coarse thread adjustment at the lower 1-1/4
inches that provides for adjusting between the
objective and the eye lens. There is also a
wooden dust cap.

The objective is held in a wooden cell that
screws on the nose and has a pinhole opening.
The maker’s name is incused around the upper
ring that is attached to the disc forming the
base by three narrow, flat brass pillars.

The slide holder consists of two rollers on
opposite sides fixed to the upper side of the
base. Below the base is a second disc the
same size as the base that has two thin, almost
vertical steel springs that press on the roller.
The springs are bent slightly inward, and by
pressure on the rollers tend to draw the lower
disc up against the base. The use of the sec-
ond disc suggests the spiral spring arrangement
later devised by Filippo Bonanni, the 17th cen-
tury Italian microscope maker. The central hole
in the base and the lower plate indicates that
the instrument was intended for examining trans-
parent objects by holding them to the light.

There is an objective and an eye lens that
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are held by a screw ring. The absence of a
field lens dates the instrument before Hooke
(1665) at which time the field lens was claimed
as a new improvement. Height is 4-1/2 inches
and the base is 1-1/R inches in diameter. John
Mayall indicated that this was the first system
of screw focusing applied to a microscope of
which he was aware. m

Fig. 4 (color plate). Christopher Cock, London,
England; compound monocular: after 1665.
(AFIP 49004 - 66-1836-1)

The base of this instrument (Fig. 4) is of
dark wood 8-1/2 inches in diameter and 1-1/2
inches thick, with a round brass pillar 15 inches
high fitted into its edge. The ring nut into
which the nose of the microscope screws has a
short rod attached that fits into a block sliding
on the vertical pillar, and is clamped by a jam
screw; a wing screw holds the rod in place.

The body tube is of cardboard covered with
chocolate-colored leather ornamented with gold
stampings. There are two drawtubes (a dupli-
cate instrument in England has four) and the
mountings are of wood. The cylindrical portion
is 4-1/8 inches in diameter and 7 inches long,
and the wooden eyepicce is 6 inches long; the
field lens is mounted in the lower end.

The screw-on nosepiece is brass and is 1-3/4
inches in diameter and 2-1/2 inches long. The
object carrier is a slotted brass fitting 6 inches
long and is clamped to the bottom of the pillar
by a wing nut working on a screw. This fitting
has a circular plate at the opposite end that
may be rotated, and which carries a short, up-
right stem with a transverse pointed rod. Height
is 21-3/4 inches.

The instrument is not signed, but the gold
stampings are identical to the description and
illustration of the Robert Hooke microscope
that was formerly in the George Il Museum and
later in the Crisp Collection, and last known to
be in the Court Collection in the Seience Mu-
seum at South Kensington, England. The stamp-
ings identify Christopher Cock as the maker,
but the instrument was designed and used by
Hooke. m

AFIP 49003. Moker unknown; reproduction of a
compound monocular microscope maode in 1665;
reproduced in 1888. Not illustrated.

This is a reproduction, made under the su-
pervision of John Mayall in London, from Plate
I of Robert Hooke's Micrographia. The illumi-
nating apparatus was not duplicated. m



Fig. 5. John Mayall, Jr., London, England; re-
production of o0 compound monocular microscope
made in 1667-68 by Eustachio Divini, Bologna,
ltaly; reproduced in 1888. (AFIP 49005 - 63-
6536-8)

This reproduction (Fig. 5) was made by May-
all from the original in the Museo Copernicana,
Rome. The body is of cardboard covered with
gray paper turned brown, and has a tin cylindri-
cal socket and a tripod base. The magnifica-
tions of each of the various lengths are marked
on the four tubes. The lower tube slides within
the tin socket of the tripod and carries the ob-
iect lens in a thin cell of tin; the next tube
slides over the former, and has an external col-
lar at the lower end, apparently to serve as a
stop for the next tube above; the third and fourth
tubes are similar but progressively larger; there
is a diaphragm at the upper end. It is 16-1/2
inches high extended, and 1-1/2 inches in di-
ameter at the upper tube.

The original instrument from which this re-
production was made has a magnification of 41
to 143 diameters; the eyepiece consisted of two
plano-convex lenses with the convex surfaces in
contact. It was Mayall’s impression that the
optical construction of the instrument had been
tampered with, and was not the work of the origi-
nal maker, Divini. m

Fig. 6. Eustachio Divini, Bologna, ltaly; com-
pound monocular; C. 1670. (AFIP 49006 - 63-
6537-1)

The stand for the instrument (Fig. 6) con-
sists of a ring fitted with three brass, flat, bent
legs; the body tube is bell-shaped and of dark
wood; and the nose is brass and screws for fo-
cusing. There i8 no adjustment for the distance
between the lenses.

It is 6 inches high, and 1-3/4 inches in di-
ameter at the field lens. The objective is a bi-
convex lers 7/16 inch in diameter, and the field
lens is plano-convex and 1-3/8 inches in diame-
ter, plane side to the objective. The eye lens
consists of two biconvex lenses, the lower 1-
1/16 inches and the upper 3/4 inch in diameter.
John Mayall said in 1886 that this instrument
was constructed after 1665 as it has a field
lens, and that the upper ocular lens probably
was experimental. m

This Homberg model* instrument (I"ig. 7) has
a circular wooden base with a brass ring socket
ssupported by three turned brass legs. The body
is of cardboard covered with paper with a wooden
mount. The lower portion, or nose, is focused

*Willem Homberg (1652-1715), Dutch natu-
ralist, chemist and physician.



Maker unknown; compound monocular;

AFIP 49008 - 60-4713-62)

Fig. 7.
before 1686.
by screwing into the socket, and is turned to
about 1 inch in diameter; the outer or drawtube
is 2-5/8 inches in diameter. When closed it is
12 inches high. The optical construction is
identical to that of the microscope in Fig. 6
(AFIP 49006). m

Maker unknown; compound

(AFIP 49007 - 66-

Fig. 8 (color plate).
monocular; before 1686,
1836-4)

The circular base of this microscope (Fig.
8), a modification of the Homberg model, is 5
inches in diameter, and supports three 3-1/2-
inch-high turned legs that support a turned cone
ring socket 1-1/4 inches thick and 2-1/2 inches
in diameter; all of wood, probably pear.

The body is of cardboard covered with green
vellum with gold stampings. At the top of the
tube is fixed the 7/8-inch-diameter field lens.
The drawtube, 1-1/2 inches in diameter, that
carries the eye lens slides over the body tube;
this varies the distance between the lenses
(Homberg’s system). Focusing is achieved by

sliding the tube. The movable stage is made of

horn.

It is 24 inches high extended, and 16 inches
closed. The objective is inclosed in a wooden
cell that screws to the nosepiece. John Mayall
located the instrument in France in 1887, and it
was reported to have been in the possession of
one family since early in the 1700’s. m
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Fig. 9.
after 1686.

Moker unknown; compound monocular;

(AFIP 49009 - 60-4713-441)

This instrument (Fig. 9) is made entirely of
wood, probably pear, and 1s 12 inches high.
The stand consists of a heavy ring socket sup-
ported by three curved and carved consoles.
The body tube is turned and is 2-3/4 inches in
diameter at its widest, and 2 inches at the lower
end. The nose is 3 inches long and 1-1/4 inches
in diameter, and screws into the socket ring for
focusing.

The optical construction consists of a bi-
convex eve lens, a planoconvex field lens, and
objective with the convex surfaces facing each
other. There is no adjustment for distance be-
tween the lenses. It is of Italian make. m

The body tube (Fig. 10), mounted in a hard
wooden disc, is of cardboard covered with brown
leather ornamented with gold stampings, and is
3-5/8 inches in diameter and 4 inches long.
The drawtube is covered with white vellum and
is glued at the upper end into a wooden mount.
This forms the lower end of the evepiece, that
is 4-1/4 inches long and 3-5/8 inches at the
lower end tapering to 1-3/4 inches at the top.

At the upper end of the drawtube is the bi-
convex field lens 2 inches in diameter. The 1-
inch eye lens is in a mount 2 inches from the
top. Above this is a cup and dust cap.



Figure 4



COMPOUND MONOCULAR

Fig. 10. John Marshall, Londen, England; com-
pound monocular; C. 1700. (AFIP 49011 - 60-
4713-297)

The brass nosepiece, 1-3/8 inches in diame-
ter and 1-1/2 inches long, is screwed to the
lower wooden mount. The nose screws into a
brass ring at the end of the arm carried by a
sleeve, that slides on the main pillar.

The square pillar is 11 inches high, with
lines and numbers engraved on the side. The
pillar terminates at the bottom in a 1-1/2-inch-
diameter brass ball that works smoothly in a
brass socket. The instrument may be used up-
right, inclined, or may be turned to overhang
the back of the box base.

The brass socket screws into the top of an
8 x 6-inch hardwood, octagonal box base that
contains a drawer for objectives and accesso-
ries. The base is weighted with lead on the
side opposite from that to which the pillar is
attached.

A second sleeve sliding on the pillar may be
clamped at any height. Tt is connected to the
main arm that carries the body of the microscope
by an iron screw controlled by a brass octago-
nal nut with a substantial fine adjustment.

It does not have a stage and there are no
objectives. There is a brass rectangular fish-
plate trough, without a bottom, attached to a

similar fork for clamping to the stem. The top
of the ends of the wall of the trough are ser-
rated. A condensing lens 1s attached to the
side of the base by a hinged arm. Height is 16
inches.

The gold stampings are identical to those on
the several Marshall microscopes that are signed.
Apparently Marshall signed his instruments on
the hottom of the drawer, but this cannot be
verified in this instance because the drawer
was missing when the instrument was acquired.

A new box and leaden weight were supplied
by John Mayall as the originals were bevond re-
pair. He also supplied the condenser and its
mount, copying similar accessories of a model
then in the Crisp Collection in the Science Mu-
seum, South Kensington, England. m

Fig. 11.
after 1716.

Moker unknown; compound monocular;

(AFIP 49010 - 60-4713-236)

To the circular walnut base of this instru-
ment (Fig. 11), which is 6 inches in diameter,
is fixed a brass tripod, 18 x 38 x 10-1 2
inches, with the narrow external side inclining
inward at the upper end, where the body tube
is fixed with a coarse threaded screw into a



brass ring. Three inches below this point the
body tube is set into a triangular brass plate
that has an opening through which the nose-
piece passes.  Three inches below this it is
set into o circular brass plate that forms the
stage, and which has a circular opening, a hole
for stage forceps, and a slot for a [ish-plate.

The body tube is of dark wood, probably
pear, 2-3°4 inches in diameter at its widest
point, tapering to 2 inches at the lower half,
and has a screw for focusing.  The eyepiece
is 3 inches long, and is turned to 1-1/2 inches
at the upper end that has a dust cap. The
wooden nosepiece is 3 inches long and 3/4-inch
in diameter, and serews into the body tube. The
mirror gimbal and case are of brass and fastened
to the base.  The objective is inclosed in a
brass [itting and screws on the nosepiece. The
field lens is 2 inches in diameter and the eve
lens 3/74-inch. Height is 18 inches.

It is difficult to accurately date this instru-
ment, but it is probably of Italian make. The
focusing arrangement is apparently 18th cen-
tury, and the tall tripod may have been copied
from Culpeper or Loft of London. A mirror,
which is missing from this model, was appar-
ently a part of the original instrument, which
would date it after 1716. m

Edmund Culpeper, London, England;
simple and compound monocular; before 1730.

(AFIP 49014 - 60-4713-17)

Eig. 12.

A Wilson screw-barrel type (IFig. 12), the
base is a 4-inch sector slotted at the hinge
with a similar arm inserted. The lower end of
the turned pillar screws into the joint of the
tripod, while the top is joined by ball and
socket to a short arm that screws into the outer
case of the screw-barrel; the objective screws
into the top of this barrel.

6

THE BILLINGS MICROSCOPE COLLECTION

There 1s an ivory handle that screws into
the outer case when the instrument is to be
held by hand: the knob of the handle is hollow
and serves as a container for extra tubes and
rings.

Also attached to the pillar is a long, knuckle-
jointed arm that supports the condensing lens
or a mirror; the joints turn in planes at right
angles.

The beautifully turned, ivory compound body
with drawtube screws over the back of the ob-
jective after the latter is screwed into the case;
a simple lens is provided in a horm mounting
with a carrier. It is signed, “Culpeper Feeit.”
Height is 10 inches.

Accessories include 5 objectives: condens-
ing lens; animalcule slip; 4 cells; forceps: 6
ivory sliders; and fishskin bhox. m

Fig. 13.
compound monocular; C.

60-4713-446)

Edmund Culpeper, London, England;

1730. (AFIP 49019 -

The upper portion of the body tube of this
instrument (Fig. 13) is of dark wood, and the
lower portion of cardboard covered with green
vellum.  The outer tube is also of cardboard
covered with shagreen, with a brass rim around
its upper edge,

The body tube shides into the
focusing.  The concave

outer tube

for muror 12 fixed



Figure 8
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to the base in optic axis. A stage condenser
with several movements is mounted separately,
and is sccured in position by a locking nut.
The nosepiece is brass and screws into the
lower end of the body. The objective is a
brass cell and screws to the nosepiece.

The wooden base is 5 inches in diameter.
The brass stage has a recessed aperture and is
supported by three slender, turned pillars of
brass. Three similar pillars are located mid-
way between the first three and support a brass
plate to which is attached the base of the
outer tube.

The biconvex eye lens is 7/8-inch in diam-
eter, the field lens is plano-convex and is 1-5/8
inches in diameter and is secparated about 2
mches. There is only one objective and one
stage forceps with clasp. Height is 14 inches.

Although the instrument is not signed, the
construction and workmanship are unmistakably
Culpeper.  The straight form of continuous
pillars was introduced by Scarlett and varied
hy succeeding makers. This type of micro-
scope became popular even after the introduc-
tion of the Cuff model, and was constructed
with modifications by all makers for almost 100
vears; some called it the “common three-pillar

microscope.” m

AFIP 49016,
lond; compound monocular
before 1738. Not illustrated.

Edmund Culpeper, Londaon, Eng-
double reflecting;

This microscope (third form) closely re-
sembles the instrument by the same maker in
Fig. 13 (AFIP 49019) with the following dif-
ferences: The wooden portion of the eyepicce
is more delicately turned and has a dust cap.
The body tube is of wood without the vellum
cover. Attached are an objective, ocular, and
a Bonanni spring holder. Height is 14 inches.
It is to be noted that Culpeper’s first form had
a woolen stage, the second a plain brass stage,
and the third a recessed stage. m

This instrument (Fig. 14) has two vertical,
rectangular pillars. one behind the other. The
front pillar 1s fixed and is 10 inches high,
3/8inch wide, and 1/4-inch thick. The body
1s carricd by an arm attached to the shorter,
sliding back pillar, that is 7 inches high and
of the same width and thickness as the front
pillar.

The lower 3 inches of each pillar is in-
closed in a rectangular brass tube in which the

Fig. 14,

monocular; 1744.

John Cuff, London, England; compound
(AFIP 49023 - 60-4713-20)

shorter pillar slides smoothly. At the upper
end the pillars are held together by the arm
that carries the body, and which fits tightly
around the fixed pillar. Coarse adjustment is
achieved by sliding. by hand, the movable pil-
lar on the stationary pillar. The rectangular
block that covers the pillars about 2 inches
below the arm is clamped by the jam screw on
the fixed pillar. Fine adjustment may be
achieved by a [ine screw operating in the block,
The mirror is permanently mounted in the axis,
as in the Culpeper model (Fig. 13).

The stage is in the form of a cross, an
entirely new design. One arm of the stage is
used for attachment to the fixed pillar, the
opposite arm carries the condensing lens or
forceps, and the right arm carries the fish-
plate. The instrument is mounted at one corner
of a rectangular box that has a drawer for ac-
cessories. A scroll support to the sleeve in
which the pillars are inclosed serves to in-
crease the rigidity of the stationary pillar, as
well as to form a handle for lifting the instru-
ment.



The compound brass body has a conical collar

which fits into the arm carried by the sliding
upright pillar; the body may be lifted out of its
fitting. The 37 1-inch, single eye lens is in a
screw sctting, Height i1s 11-12 inches.

The drawer in the base contains 5 additional
objectives, a condensing lens, fish-plate, and 2
diaphragms for the mirror. It is signed, “J.
Cuff, Maker, London.” m

Fig. 15. "“J.F.F.,” Nuremberg, Germany; com-
pound monocular; after 1744. (AFIP 49015
63-6541)

The frame of this instrument (Kig. 15) is
well turned and substantially constructed of
dark wood. The base is a 5 X 7-inch rectan-
gular box with a drawer. The pillar 1s a turned
rod 13 inches high with a turned ivory cap: the
upper 7 inches is 5/8-inch in diameter. The
lower section of the pillar fits into a circular
base 3-1/2 inches in diameter, and is fastened
to the hox with a nut. The circular stage, 2
inches in diameter, is copied after Bonanni’s
spring fitting; its arm slides on the pillar and
has a jam screw. There are two similar arms
that screw into a block attached to the outer
tube.  The cardboard tube, covered with dark
red paper and with two horizontal ornamental
lines, is sct in black wooden rings at Lthe upper
and lower edges.
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The body tube is 31 inches long and
1-1°2 inches in diameter, and covered with
ornamental paper and wooden fittings—cyvepicce,
nosepicee, and rings: it slides into the outer
tube for focusing with no fine adjustment. The
field lens i1s 1-14 inches in diamcter and the
biconvex lens 5/8<inch; the latter is fitted into
the tube with a spring ring. The mirror has a
wooden casing and the metal gimbal on a wooden
base is screwed to the instrument’s base in
optical axis. The objectives are set in wooden
casings with metal diaphragms. Height is
18 inches.

The signature comprises an outline of a
heart with the letters, “J. . IF.." and is also
found on another small Nuremberg instrument
pictured in Fig. 19 (AFIP 49013). It is con-
sidered to be a very rare model.  The drawer
in the hase contains 2 objectives and wooden
and glass sliders. m

This solar instrument (FFig. 16) is made
entirely of brass. The plate is 4-3/1 inches
square, and the disc is 3-3/8 inches in diam-
eter and is rotated by rack and pinion. The
mirror, framed in brass, is 2 x 7 inches and is
inclined by a brass rod and arm.

The tube, 3-1/2 inches long and 1-1/2 inches
in diameter, screws into the dise, and the con-
densing lens screws to the tube; at one end of
the tube is a screw cap, that normally carries
a 2-inch-long tube. On this tube slides another
tube 2 inches long, to which is attached a Wil-
son screw-barrel microscope® with rack and
pinion movement. In place of the usual 6 single
objectives there is a brass slide bar of 6 lenses.

In all probability it was made by Cuff, and
has the following characteristics:  All brass
rack and pinion movement, and brass wire to
mirror (Cuff); condensing lens screwed to the

*Numerous instances will be noted herein
where reference is made to a Wilson screw-
barrel microscope being attached Lo the instru-
ment being deseribed. The scerew-barre]l micro-
most successful ol the early
single microscopes, and was closely associated
with the name of James Wilson of London., Wil-
son, a noted maker of optical devices, did not
invent this form of microscope, bul he did im-
prove its optical performance, and ils popu-
larity and commercial success were undouhtedly
due to his work., Used in conjunction with
other inslruments, such as solar and compass
microscopes, the Wilson screw-barrel micro-
scope greatly enhanced the capabilities of the
former.

scope wus Lhe
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Fig. 16.

monocular; after 1745.

John Cuff, London, England; compound
(AFIP 49048 - 66-1836-8)

tuhe instead o1 to the dise (Martin); sliding
tube altachment for microscope (Cull)
replaced by the drawtube; slide bars of lenses
(Adams: Stereop); Martin also used this method
in instruments he made about 1770. m

Fig. 17. England;

(AFIP

London,

George Adams,
simple and compound monocular; 1746.

49020 - 60-4713-15)

This all-brass, single and double microscope
(Fig. 17), also referred to as the “new universal
double,” has a folding tripod with an upright
octagonal pillar 3-1/2 inches high and 7/16-
inch wide. At the top of the pillar, on an inner
rod, and adjustable by a slide and screw clamp,
there is a rotating objective carrier in the form
of & wheel 2-7/8 inches in diameter. One ob-
jective is mounted at the end of each spoke so
that any once of the objectives may be brought
beneath the shield that is screwed into the

later

9

upper wheel. [or easc in focusing the stage
may be raisced or lowered by means of a screw
that is rotated by the milled dise at the bottom
of the pillar, the screw passing up through the
axis of the pillar, The approximate position of
the stage for cach objective is marked on the
pillar—single, double.

The plane mirror is single and in a brass
case, and is carried on a short stem attached
to the center of a large dise that screws into
the front foot. The compound body is of black-
ened ivory and screws into a ring in the wheel.

An accompanying fishskin box contains ac-
cessories  such lenses, lieberkuhns™ and
forceps. It is signed. “Invented and made by
(G. Adams at the Tycho Brahes Head in Fleet

-

Street, London, Double-Single.” m

as

AFIP 49044. George Adams, London, England;

compound monocular; aofter 1747. Not illus-
trated.
This solar instrument has a brass plate

4-3/4 inches square, and the disc is operated
by the Cuff rack and pinion. The mirror is 7 x
2 inches and is inclined by a screw that works
in a nut hinged to the bottom of the miurror; the
screw 18 turned by a milled head on the disc,
and is known as the “worm wheel™ or “endless
screw.”  The tube is 3-374 inches long and
1-5/8 inches in diameter; there is a drawtube
with a cone tip 3/8-inch in diameter.

The accompanying Wilson screw-barrel type
microscope, 1-1/16 inches in diameter, screws
to the drawtube; the condensing lens screws to
the back end of the tube. It is not signed, but
the three condensing lenses, one regularly
furnished. one a plane glass, and one with a
long focus glass, point to George Adams as
the maker. He is the only known maker to
have used this combination in conducting ex-
periments on light. This is the only micro-
scope in the Collection with this combination
and the only example known.

Accessories  include an for

ivory handle

#*The name “lieberkiihn™ is derived from the
fact that Dr. Johann N. Lieberkihn, o celebrated
German carly 18th century microscopist, made
the method of illuminating opaque objecis by
means of o concave reflecting mirror generally
known and popular.  Despite the foet that Dr.
Licherkihn did not originate this means of il-
lumination, his name hecame permancently ot-
tached to it because of his firm espousal of the
method,



use when the instrument is emploved as a hand
microscope; 2 ivory sliders: metal sliders with

1 concave lenses: a condensing lens; 2

S5Crew
plates; and 5 Wilson objectives. m

Fig. 18,
compound monocular; C.

60-4713-402)

Benjomin Martin, London, England;
1750. (AFIP 49052

The items comprising this instrument ([ig.
18) are from a cabinet of optical instruments
imtroduced by Benjamin Martin about 1750, It
consists of a Wilson screw-barrel microscope
and a mahogany scioptric ball, 2-1/8 inches in
diameter, and penetrated by a cylindrical hole.

The ball is mounted in a 3-3/4-inch-diameter
mahogany ring that screws into a 4-7/16 x
4-3/8-inch wooden base, with two 3/16-inch

holes for mounting. A 7-1/8-inch-long wooden
tube with brass rings at each end screws into
the ball. A 7-inch-long brass drawtube con-
taining the lenses screws into the wooden tube.
A H-inch-long tube, 1-1/2 inches in diameter,
may be screwed into the opposite end of the
scioptric ball; the 2-3/4-inch-long Wilson screw-
barrel microscope fits into the tube. Acces-
sories are 3 objectives. m

AFIP 49012,
many; compound monocular; C.
lustrated.

Maker unknown, Nuremberg, Ger-

1750. Not il-

Tovmakers  of Nuremberg, Germany, began
making copies of well-known microscopes about
1750, and this instrument is believed to have
bheen copled from Martin®s pocket drum micro-
scope, that had a round tube and base.

This model, similar to that in Fig. 19 (AFIP
AG015), consists of a wooden box, 4 inches high
and 2 inches wide, with top and bottom mold-
ings and inserts, The tube into which the body
tube shides s of cardboard with wooden rings
at top and base, and is hxed to the box. The

10
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bodyv tube is of paper with wooden nose con-
taining the object lens held in by a spring ring.
The wooden fitting at the top contains the eye
lens and the field lens that slide into the outer
tube for focusing.

The single mirror has a wooden casing and
is attached by two wooden buttons to the lower
section of the box, that has two slits in the
sides into which the sliders are placed., The

parts are glued together and construction is
crude; there are no identifying marks or acces-
sories.

Fig. 19. "“J.F.F.,” Nuremberg, Germany; com-
pound monocular; C. 1750, (AFIP 49013 - 60-
A713-216)

Of excellent workmanship, the instrument
(Fig. 19 consists of a wooden box 2-1/4 x
2-1/4 x 4-1/2 inches. The front section is
cut away and slits are provided in the sides for
introduction of slides.

The outer tube of paper-covered cardboard
with hardwood ring at the top and at the base
is sccured to the box. The body tube is also
paper-covered cardboard with hardwood ring at
the top and a wooden nosepiece into which the
5/16-inch biconvex object lens is set and held
in place by a spring ring. The upper section of
the white, wooden drawtube is paper covered
with the T-inch field lens attached at the lower
end.  The upper end has a hardwood ring and
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eyepiece with a 3/4-inch biconvex lens held by
a spring ring. The plane mirror has a wooden
casing and is fastened in the lower section by
two wooden buttons. lleight is 8-1/2 inches.
Branded on the bottom is an outline of a heart
and the letters, “J,FF.F.,” the same as on the
other Nuremberg instrument pictured in Fig. 15
{(AFIP 49015). m

AFIP 49021,

compound monocular; after 1750.

Henry Pyefinch, London, England;
Not illustrated.

This model is made along the lines of the
instrument by John Cuff in Fig. 14 (AFIP
49023), with the following exceptions: The
body tube screws to the arm, and the two-arm
stage is of the type made by Mann and Ayscough.
The Bonanni stage fitting 1s small and similar
to that introduced by Samuel Johnson, successor
to James Mann, in that there is a tube cut at
the sides that carries a screw cone below the
stage. This type was introduced to facilitate
holding a small glass tube during examination.
The mirror is single, and the instrument is
mounted diagonally on the corner of a square
box. The drawer in the box base contains ob-
jectives, ivory and metal sliders, condensing
lens, stage forceps, and fish-plate. It 1s signed,
“Pyefinch, London.” m

Fig. 20.

“lm, "
monocular; C. 1750.

Nuremberg, Germony; compound
(AFIP 49025 - 60-4713-52)
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Made of light-colored hardwood (Fig. 209,
the workmanship compares favorably with that
of “J.F.F..” the Nuremberg maker of the wooden
model in Fig. 19. The circular base is 5 inches
in diameter and rests on three wooden buttons.
The stage plate is 3-1/2 inches in diameter
and is supported by three lurned legs 4-3/8
inches long.

The outer tube is of heavy cardboard covered
with fishskin, 4 inches long and 1-1/2 inches
in diameter, and is fixed to the stage plate;
there is a Bonanni spring fitting below. The
Body tube is of white wood covered with paper,
and is 4-1/2 inches long with a wooden ring
at the top. The hardwood nosepiece is fixed
to the body tube and has a screw end for a dust
cap or for an additional lens. The object lens
is 3716 inch in diameter, and is fixed with a
ring and has a diaphragm.

The drawtube is of wood covered with paper
and 3-5/8 inches long; the 1-inch field lens is
fixed at the lower end. The eye lens 1s 5/8
inch in diameter and is biconvex in a ring set-
ting; there is a screw-on dust cap. The single
mirror is in a wooden case and mounted ob-
liquely on a wooden hinge. Height is 13 inches.
Branded on the base is a circle with the letters,
‘M m

Maker unknown; campound

(AFIP 49027 - 66-1836-6)

Fig. 21 (color plate).
monocular; after 1750.

The base of this Culpeper-Scarleit model in-
strument (Fig. 21) consists of a 6-inch-square
box with drawer, arising from which are three
double, S-shaped scroll legs supporting the
circular stage at 3-1/2 inches, tapering to 2-1/2
inches where a collar and tube carry the body:
the concave mirror is mounted on the base.

The brass stage is 3-1/2 inches in diameter
and has a central perforation. Beneath the
stage are two spring clips for the tube, and
there are openings for a stage forceps or stage
condenser and for a fish-plate; a Bonanni stage
fitting is attached.

The outer tube is 3-1/4 inches long and
2-3/8 inches in diameter, and covered with
Morocco red leather with fleur-de-lis gold stamp-
ings. The upper end of the tube has a brass
¢ollar that extends 1 inch inside the tube. The
upper portion of the brass body tube has a
similar stamped leather covering. The object
lens is in a brass cell and screws on, and the
biconvex lens has a metal slide cover; there
is also a field lens. The drawer in the base



contains  objectives; lieherkithn; cone dia-
plragm: fish-plate; and ivory sliders. Height
is 15-1'2 inches. m
AFIP 49045. Froncis Watkins, London, Eng-
land; compound menecular; C. 1754. Not i1l-
lustrated.

This solar model has a number of charac-
teristics similar to other solar instruments

herein described. Made entirely of brass, the
plate is 5 inches square, and the disc has the
Cuff rack and pinion movement. The mirror
is 7-3/4 x 2-3/16 inches and is inclined by
means of a brass rod in a friction fitting.

The tube is 4-3/8 inches long and 1-1/2
inches in diameter. The condensing lens is
screwed to the dise as in the original Cuff
model.  There is a drawtube with a small end-
tube 15716 inch in diameter on which fits a
slide collar, and to which a Wilson screw-
barrel microscope may be attached. m
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the pillar and carries a small concave mirror.
Fixed to the top of the pillar i8 an arm 1-3/4
mches long, to which screws a second pillar 2
inches high. This pillar contains a sliding
rectangular rod with coarse adjustment that
carries another arm with a dovetail slide be-
neath a bar of lenses, and the eyecup screws
in above. There is also a fine screw adjust-
ment near the top of this pillar. The stage is
fixed to the pillar and is 3/4 inch in diameter,
with an opening for a spring box fitting for
sliders, disc of objects, or a simple lens.

It has a compound body with drawtube 2-1/4
inches long, 1/2-inch in diameter, with sliding
lens cap; there is no field lens. When closed
it is 4-1/2 inches high as a simple microscope,
and 6-3/4 inches as a compound.

The hase box contains G objectives; a spring
stage hox for slides; forceps; a holder for dise
or lens:; an ivory disc of objects: fish-plate; a
stage forceps with dises, and a single lens.
It is signed, “Dr. Demainbray, Invent.,” and,
“J. Sisson, London.” m

Fig. 22. Jeremiah Sisson, London,
simple and compound monocular; 1756.

49029 - 60-4713-421)

England;
(AFIP

A fishskin box, 3-1/2 x 2-1/2 x 2 inches, on
top of which is a brass dovetail fitting to which
the instrument (Fig. 22) is attached when in
use, serves as the base. The main pillar is
turned and is 2 inches high: a rod slides into
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Fig. 23.
compound monocular; C.

60-4713-417)

Nairne and Blunt, London, England;
1760. (AFIP 49031 -

When introduced by Nairne, and later pro-
duced by Nairne and Blunt, this instrument
(Fig. 23) was known as the “chest microscope™:
its hinged, inclining pillar represents an im-
portant step in evolution of microscopes: it is
known as a John Culf type.



Figure 21
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It has a square section pillar 8-1/2 inches
high, and is hinged at one end of a plain ma-
hogany box, 11 x 5-1/2 x 6 inches, and may be
folded down into the box. The body [its into
a short arm that is fixed at the top of the pil-
lar, and is of the usual Cuff-type with single
eye lens, slide dust cap, and field lens. The
Cuff stage is fitted to the pillar by a collar
and is focused by a milled-head screw on the
side; the single concave mirror is fitted to the
pillar by a swinging arm. Height 14-1/2 inches.
Accessories  include 4 objectives; live-box;
Bonanni stage fitting; stage condenser; for-
ceps: and cone. It is signed, “Nairne and
Blunt, London.” m

Fig. 24. George F. Brander, Augsburg, Ger-
many; compound monocular; C. 1768. (AFIP
49028 - 63-6539)

The base for this microscope (Fig. 24)
consists of a wooden hox 6 x 4-3/4 x 4 inches,
with a lower section, slightly larger, contain-
ing a drawer; the outer front of the grooved hox
must be removed to use the instrument.

The rectangular brass pillar is 5-1/4 inches
high, and carries a fixed arm at the top into
which screws the Cuff-type brass body tube,
4-3/4 inches long and 1-5/16 inches in diam-
eter above the nose. It has a single eye lens,
field lens, and a slide dust cap. The fine ad-
justment is the Cuff-tyvpe screw that focuses
the body.

On top of the base are two narrow plates
with spring clips supported on turned pillars
that hold slides on the oblong brass stage that
has ornamental cutouts; it has a metal slide on
which is fixed the stage forceps.

The rectangular mirror is in a wooden frame
that rotates on a horizontal axis that passes
through the base from side to side. In front of
the mirror on the inner front face is a brass
dise of diaphragms. Height is 13-1/4 inches.

The drawer in the base contains 5 objec-
tives; forceps; and fish-plate. This tvpe of
instrument was made 1n ltaly, Germany and
France between 1750 and 1780. Only five
others of this type were known as lale as 1932,
and there are no known duplicates. Before
1820 this instrument was a part of the Dr. Goring
Collection in London, Kngland. m

AFIP 49022. Peter Dollond, London, England;
compound monocular; before 1770. Not illus-
trated.

This microscope shows little variation in
construction from the characteristics of the
Cuff microscope in Fig. 14 (AFIP 49023). The
eye lens is single, which dates the micro-
scope before 1770; the compound eve lens
was introduced by Dollond that vear. Height
is 16-1/4 inches. The drawer in the base holds
5 objectives and a Bonanni spring stage. m

AFIP 49018. Benjamin Martin, London, Eng-
land; compound monocular; before 1770. Not
illustrated.

This microscope has a brass tube 1-1/2
inches in diameter that is cut away above the
stage at the back and in the front to include
the mirror. It is covered with red leather and
has gold stampings; there are slits at the sides
for sliders.

The brass body tube slides into the outer
tube; the eyepiece has a single lens; the oval
mirror is fixed on an angle; and the base of the
outer tube is a screw cap. Height is 7-1/2
inches. It is a part of a “cabinet of optical
instruments,” originally in the Dr. Goring Col-
lection in London, and is signed on the eye-
piece, “Benjn Martin Fecit.” m

Consisting of a cabinet of instruments (Fig.
25), embodying many features made only by
Benjamin Martin, there is included a Martin
universal microscope 13 inches high, and a
folding tripod base with double mirror on the



Londen, England;
(AFIP

Fig. 25. Benjamin Martin,
cabinet of optical instruments; C. 1770.
49024 - 66-1836-15)

front foot. The pillar is fixed and turned at
the lower end; the upper portion is square. At
the top of the pillar is a short arm with hinged
joint and a jam screw.

The body tube has a short arm that slides
over the other and is held by a milled screw.
The hody tube may be removed and the Wilson
microscope may be used as a simple micro-
scope. The eye lens is compound with a slid-
ing dust cap, and there is a field lens, draw-
tube, and a “between-lens.”* The stage swings
in an arc and is focused by a short screw.

There is a small folding tripod with a single
mirror and hinged arm. The simple arm, Wilson
microscope, or the large body may be used.
There is also a Wilson rack-barrel micro-
scope in which the powers are carried in a
dovetailed sliding bar. In addition, there is
a brass solar microscope with rack and pinion
and endless screw movements, as well as a
low-power projecting lens with screw focusing
attached to the spring stage.

Accessories include 5 objectives for a large
compound microscope; lieberkuhn; cone; Bo-
nanni spring stage; black and white dise; and
an arm for a simple microscope. m

#[t was in his *universal®™ microscope of
1759 that Benjamin Martin first introduced the
“hetween-lens,” the only real optical improve-
ment in the construction of the compound micro-
scope from the time of Christian Huygens (1629-
1695) until the beginning of the 19th century,
Martin added the lens to all microscopes he
made after that date. The significance of this
lens i1s that it made the objective inte a com-
pound one, resulting in amplification of the field
of view through use of a larger aperture, reduc-
tion of the spherical and chromatic errors of the
ohjective, and a gain in definition.
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Dellebarre, Leyden, Holland;
(AFIP

Bigs 36, L. F.
simple and compound monocular; C. 1770.
49032 - 60-4713-53)

Although not signed, this instrument (IFig.
26) has features used in Dellebarre’s signed
models that were not copied by any other maker.
It is an early model universal and the workman-
ship is equal to Dellebarre’s largest signed
instruments.

There i1s a flat folding tripod foot, with a
rectangular brass pillar 5 x 5/16 x 5/32 inch,
on a hinge joint with screw clamp. At the
base of the pillar is fixed a single hinged arm
and gimbal with a double mirror that folds up-
ward. At the top of the pillar is a brass box
that carries the single hinged, circular stage,
1-7/8 inches in diameter, with an arm for the
stage forceps. Behind this pillar is a similar
pillar that carries at its base a box with a
screw fine adjustment. At the top i1s a double-
hinged arm with slide-in holder for either the
simple lens or the compound body.

The compound body tube is covered with
fishskin, and is 3 inches long and screws to
the holder. The drawtube is of paper and
covered with green vellum, and has a central
wood screw. The biconvex eye lens has a
screw cap.  All mountings are of blackened
ivory., It is 12 inches high.

A fishskin box contains 4 objectives with
ivory caps; 2 lieberkihns with ivory caps; 3
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ivory sliders; ivory tale box:; brass slide and
tube holder; and a hollow ground slide in fold-
ing brass frame. The instrument is considered
rare. m

Maoker unknown; simple and com-
1770. Not illustrated,

AFIP 174036.

pound monocular; C.

The folding tripod base of this instrument
has a spread of 6-3/4 x 6-3/4 x & inches. The
inclination joint at the base is attached to
the 5-3/4-inch-long triangular pillar with a rack
at the back. 'The gimbal for the 1-3/4-inch-
diameter concave single mirror is screwed to
the pillar. The 1-3/4-inch Bonanni spring stage
has a 1-inch central aperture, and is controlled
by rack and pinion on the pillar.

The 3-1/2-inch body tube has a drawtube and
screws to the 3-inch-long arm attached to the
top of the pillar. The simple microscope por-
tion is a l-inch-diameter lens that screws into
the transverse arm.  Accessories include a
plane mirror that may be placed over the con-
cave mirror, a stand with oil lamp, and a bull’s-
eye condenser. (Donated by Mr. Minor Worthing-
ton Tuttle.)m

Fig. 27.
compound monocular variable; C. 1771.

49033 - 60-4713-206)

George Adams, Sr., London, England;
(AFIP

This all-brass instrument (Fig. 27) is 20
inches high and has a folding tripod base. At

the top of the 7-inch-high round pillar is a cir-
cular plate on which another plate rotates. This
carries the 3-1/2-inch-high trunnion in which
there 1s a large tooth wheel and a pinion that
adjusts the inclination by means of an ivory-
handled key.

The limb is a flat brass bar 13-1/2 inches
long, on which 1s a sliding block and sctscrew
with a double 2-3/4-inch mirror in gimbal and
curved arm. Above this is a sliding block and
setscrew with a short arm carrying the detach-
able Cuff-type three-arm stage. At the top is
a short, flat bar attached behind the limb that
carries the rack and pinion coarse adjustment
on one side, and the fine adjustment on the
other. This bar is attached to the arm and ter-
minates in a ring with a setscrew. 'T'he body
tube fits into this ring by a bayonet joint.

The body tube has a compound eye lens,
field lens, drawtubes, and the Martin between-
lens above the objective. At the top of the
limb is a box slide for the arm when used as a
simple microscope. Three button-type objec-
tives are screwed one into the other; they may
be used singly or together. A Bonanni spring
stage is attached to the Ayscough stage. Ac-
cessories include 5 lieberkuhns:; cone dia-
phragm; and an extra body tube. It is signed,
“Geo. Adams, No. 60 Fleet Street, London.” m
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Fig. 28. Benjamin Martin, London, England;
compound monocular; C. 1776. (AFIP 49017 -
63-6540)



The base of this microscope (Fig, 28), some-
times called the “new universal,” is a folding
tripod, and hinged to it by a compass joint is
a tubular pillar 7 inches high and 1-1/16 inches
in diameter. There is a seccond sliding tube
that is operated by a rack and pinion. A third
tube slides within the pillar and furnishes the
coarse adjustment.

The body is 5 inches long and 1-3/4 inches
in diameter, and is attached to the transverse
arm sliding through a rectangular slot: there is
a screw clamp cap. The arm and slot may be
rotated or moved lengthwise, thus furnishing
full aquatic motion.

The stage, fixed to the outer tube, is of the
Ayscough type and has a central aperture for
a Bonanni stage and openings for forceps and
stage condenser. A circular plate with 6 ob-
jectives is screwed to the nosepiece that carries
the between-lens. A rectangular bar is attached
to the outer tube below the stage, and on this
is a sliding block to carry the 1-7/8-inch-diam-
eter double mirror. The eye lens is compound
and is in an adjustable tube: it has a field lens.
Height is 16 inches. In 1890 John Mayall sent
a woodcut to the Medical Museum of a signed
Martin microscope from the Crisp Collection,
formerly in the Science Museum, South Kensing-
ton, England: it was identical to this instru-
ment,

Fig. 29. L.F. Dellebarre, Leyden, Holland;
compound monocular; C. 1777. (AFIP 49034 -
60-4713-21)
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The tripod base of this microscope (Fig.
29) folds downward. At the center of the tripod
a brass pillar, 10-1/4 x 1/2 x 9716 inch, ter-
minates in a pin that rotates in a socket and is
fixed by a screw clamp.  The double mirror is
9-7/8 inches in diameter, swings on a gimbal,
and is attached by a double compass joint to
the box that slides on the pillar with a screw
clamp. Above this is a biconvex lens 1-1/2
inches in diameter with a double compass joint;
it has a similar box and screw clamp.

The large diameter stage is recessed for
plates. 1t is hinged to fold upward, is carried
on a box slide with screw, and has attached a
rack that is operated by a similar box slide
above the stage that carries the pinion. Both
may be moved up and down from the compass
joint in the pillar and clamped into position.
The compass joint, 4 inches from the top of
the pillar, permits a horizontal position for the
body. The top of the pillar terminates in a
socket with screw clamp in which rotates the
pin of the slotted fitting for the arm, thus allow-
ing an arc movement. The sliding arm holds
the body tube by a leather-lined, split ring with
spring catch and screw clamp.

The body tube is in three sections, the first
with screwed nosepiece for the lieberkiithn and
the objective, the second is the central por-
tion of the tube, and the third supports the eye-
picce tube. These may be independently sep-
arated to increase the tube length.

The eyve lens has three sections, is bicon-
vex, of large diameter, and each section sep-
arately bezeled into a cell and covered with a
screw cap and sliding dust cap, all mounted in
a tube for independent focusing. There is a
Martin between-lens above the objective; the
instrument is not achromatic, and was called
the “universal” model.

Accessories include 3 objectives: 1 large
licherkithn that screws to and focuses on the
nosepiece; fish-plate; 2 diaphragms for the mir-
ror; and forceps. It is signed, “L.I, Delle-
barre.” m

AFIP 49035. L.F. Dellebarre, Leyden, Holland;
compound monocular; C. 1780. Not illustrated.

This instrument is similar to that in Fig.
29 (AFIP 49034) by the same maker, although
probably made a fow years later, with the fol-
lowing differences: The pillar is 10-1 4 x 1 2

x 7716 inch, and the compass joint is 3 inches
below the top of the pillar. The slide box with
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pinion is below the stage box. The arm ter-
minates in a short “U” fixed to a brass plate
and is attached by two scerews to the body tube.
The eye lens is composed of 3 scetions. It is
signed, “L..F., Dellebarre.” m

AFIP 49036. Cloude-Simeon Passemant, Paris,
France; compound monocular; C. 1780. Not
Hlustrated.

With the exception that the body tube screws
to the arm, and the box base is of ebony veneer,
this instrument is similar to the John Cuff in-
strument in Fig. 14 (AFIP 49023). A Bonanni
stage and a condensing lens are attached. Ac-
cessories include 7 objectives; 3 ebony sliders:
3 ivory sliders; and a glass tube. Signed,
“Passemant, Ingenieur du Roi, au Louvre,
Paris,” this microscope was made by Passe-
mant before he went into partnership with L.F,
Dellebarre. m

Fig. 30.
pound monocular; before 1782.

60-4713-212)

John Bleuler, London, England; com-

(AFIP 49040 -

This nstrument (IKig. 30) has a folding tri-
pod base. There is a short extension at the
base of the triangular pillar to prevent forward
inclination. The double mirror is on a sliding
arm; there is no substage condenser. The rack
is cut into the back of the pillar and the pinion
that protrudes from the back at a right angle
moves up and down with the stage.

The body is fixed to an arm that moves back-
ward and forward and in an arc. The objective
screws in, and the eyve lens is compound. There
is a field lens and a Martin between-lens above
the objective. It is known as the Benjamin
Martin model. m

W

Henry R. Shuttleworth, London, Eng-
1787. (AFIP

Fig. 31.
land; compound monocular; C.

49057 - 60-4713-58)

A 10-inch-high triangular pillar arises from
the tripod base of this instrument (Iig. 31)
by a compass joint. On one side of the pillar
the numbers 1 to 6 indicate the position of the
stage with the 6 objectives. At the base is a
2-inch double mirror on a curved arm and slide
clamp.  Above this is a sliding substage con-
denser 1-5/8 inches in diameter on an angle
arm that swings out of axis by means of a joint.
A sliding stage with a Martin superstage is also
attached to the pillar. A rack is cut in the
back of the pillar, and the Cuff stage carries
the pinion placed at right angles at the back;
the fine adjustment screw is just below the
lower portion of the stage. The body tube is
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fixed to an arm which moves backward, for-
ward, and in an arc. It contains a compound
eye lens, field lens, a Martin between-lens, and
a disc of object lenses. Height is 18 inches.

It is signed, “Shuttleworth, London,” and
was made by Shuttleworth, Sr. It closely re-
sembles the Martin microscope in shape and
design, and represents an important link hetween
the 1782 Martin and “Joneses’ Most Improved”
of 1798. Accessories include 2 objectives; 3
lieberkiihns; 8 ivory sliders; brass slider; tale
box; fish-plate; and light cone. m

AFIP 49047.
compound monocular; C.

W. & S. Jones, London, England;
1787. Not illustrated.

The 5-inch-square brass plate base of this
solar microscope has a Cuff rack and pinion
with endless screw and sector to the mirror.
The tube is 3-3/4 inches long and 2 inches in
diameter, with a drawtube; the back lens screws
to the tube. The accompanying Wilson rack-
barrel microscope is 1-3/4 inches in diameter,
and the mirror is 7 x 2-5/8 inches.

It is signed, “W & S Jones, 135 Holborn,
London.” William and Samuel Jones were sons
of John Jones, and succeeded John Jones &
Sons after 1784 and were located at 135 Hol-
born St., London; before 1793 they moved to
30 Holborn St. This instrument is similar to
that in Fig. 16 (AFIP 49048). m

AFIP 49046. W. & 5. Jones, London, England;
compound monocular; after 1790. Not illus-
trated.

This solar microscope is similar to that in
Fig. 16 (AFIP 49048). It is signed, “W. & S.
Jones,” but the address is 30 Holborn, London,
rather than 135 Holborn which was the address
prior to about 1793. =

AFIP 194. Peter Dollond, London, England;
compound monocular; before 1790. Not illus-
trated.

Very similar to the solar instrument in Fig.
16 (AFIP 49048), it has a 5-inch-square brass
plate with a Cuff rack and pinion and endless
screw and sector attached to the 7-1/2 x 2-inch
mirror. The body tube is 4-1/4 inches long and
1-3/4 inches in diameter; it has a drawtube and
the back lens screws to the tube. The Wilson
rack-barrel microscope i1s 1 inch in diameter.
The only accessories are 6 objectives; 3 aux-
iliary objectives on a bar; and 2 plates and
screws. It is signed, “Dollond, London.” m
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Fig. 32. Peter Dollond, London, England; com-
pound monocular; C. 1790. (AFIP 49037 - 60-
4713-209)

A H-inch-square wooden base (Fig. 32) sup-
ports 3 scrolled legs that in turn support the
stage; mounted separately on the base is a con-
cave mirror. The circular stage has a central
aperture for illumination by transmitted light.
There is also a slide slot for fish-plate or for-
ceps, and openings for a stage condenser. Three
additional scrolled supports rise from the stage
and carry a circular collar and the outer tube;
a coarse rack is fitted to the outside of this
tube. A 1-3/4-inch-diameter milled-head pin-
ion, screwed to the body operating on the rack,
furnishes the coarse adjustment.

There is a drawtube, and the eyepiece has
a double lens and a field lens, and the objec-
tive in a brass cell screws to the nosepiece,
Except for the wooden base, it is made entirely
of brass.

The microscope is constructed on the design
of Culpeper (see [Fig. 13), as modified by George
Adams, with double-S supports, and of the type
designated the “common three-pillar micro-
scope.” Height is 16-1/2 inches. Accessories
are 2 objectives; lieberkuhn tube; and a stage
forceps. It is signed on the stage, “Dollond,
London.” m
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AFIP 49050.
compound monocular; C. 1790.

Peter Dollond, London, England;
Not illustrated.

This instrument is a duplicate of that in Fig.
32 (AFIP 49037) by the same maker, except
that the basc for this microscope 1s a square
box with a drawer, and the milled head of the
pinion is 1-1/8 inches in diameter. Height is
16-1/2 inches. Accessories include objectives;
lieherkuhn tube; 4 glass sliders; 6 ivory shiders;
stage condenser; forceps; Bonanni spring stage;
cone diaphragm: brass live-box; fish-plate; stage
forceps: and ivory tale box, m

Pig33.
pound monocular

49038 - 63-6542)

Peter Dollond, London, England; com-
Eirometer; C. 1790. (AFIP

The brass body tube (Fig. 33) is 3 inches
long and 1-1/16 inches in diameter. The com-
pound eyepiece screws to the tube, and there
is a field lens. The body screws to a Rochon
micrometer.

There is a 4-inch brass plate with divided
glasses, with rack and pinion movement. 'The
lower end of the tube has a rack and pinion that
operates the circular stage carrying a double
forceps for material. The only accessory is an
objective that screws to the micrometer plate.
It is an original type microscope used to ac-
curately measure wool threads. m

The walnut box base with drawer (FFig. 34)
supports  three triangular, sharply-curved legs
with diamond-shaped plates; the (langes of the
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Fig. 34.
€. 17%0.

Maker unknown; compound monocular;

(AFIP 19460 - 60-4713-409)

legs for the stage are 2-3/4 inches from the box
base.

The stage is three sided with scalloped
edges, and has a l-inch-diameter central aper-
ture: there is a hole for stage forceps and a
slot for fish-plate. The underside of the stage
has a fixed ring with two sides cut away and
two steel spring clips.

The upper ends of the legs are fixed to a
brass ring, to which is fastened the brass tube.
At the lower end of the tube 1s a wooden base
to which is affixed the brass plate of the nose-
piece. The brass eyepicce screws into the
tube. The concave mirror is 1-3/5 inches in
diameter and is in a brass cell with gimbal and
fits into the bhase.

The instrument was brought to the United
States in the 1890's from Holland. with a his-
tory that it had been made in that country. How-
ever, it appears to be an exact copy of an in-
strument signed, “G. Sterrop.” in the Court Col-
lection, Science Museum, south Kensington,
England. Height is 15-1/2 inches. Accessories
include 3 objectives in brass cells: ivory sliders;
a Bonanni spring stage; lieberkithn tube; fish-
plate; and cone diaphragm. m



Fig. 35.
pound monocular; after 1790.
4713-217)

The rectangular pillar of this instrument
(Fig. 35), 4-1/4 x 7/16 x 1/4 inch, is attached
by a compass joint to a folding tripod hase with
legs of equal width. Behind the pillar, and in
a casing with pinion, is another pillar of the
same size with a rack on the inner side. Another
casing near the top holds the fixed circular
stage that is 1-9/16 inches in diameter. There
are three arms with openings for forceps, and a
spring ring clip at the top of the stage.

At the top of the back pillar is a box casing
with a sliding arm 3-3/4 inches long that moves
in an arc. The body tube is 5 inches long, with
the lower 3 inches cone-shaped, and screws
into the arm. The eyepiece is 2 x 1-1/4 inches,
has a compound eye lens, and a field lens at
the lower end that slides into the body tube
serving as a drawtube.

It is 11-1/2 inches high when closed, and
appears to have features of the Cuff, Martin,
and Adams instruments; it conceivably could
date between 1790 and 1820. It is signed on
the foot, “Dollond, London.” =

Peter Dollond, London, England; com-

(AFIP 49030 - 60-
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Fig. 36.
C. 1790.

Maker unknown; compound monocular;

(AFIP 518704 - 60-4713-233)

This all-brass instrument is 7-3/8 inches
high (Fig. 36). The body tube is 3-5/8 inches
long and is attached to a flat brass upright
3-7/8 inches long. An arm for a 3/4-inch mir-
ror and an object holder slides on the upright.
A 7/8-inch-diameter swivel mirror encased in
brass fits into the lower portion of the upright.
(Donated by Dr. George M. McBean) m

The folding tripod foot of this instrument
(Fig. 37) is similar to that of the Adams and
Martin microscopes. At the base is a square
brass pillar, 10 x 5/8 inch, that is fixed by a
winged screw. The pillar carries in a slide box
the double mirror on a double compass joint.
The condensing lens is on a short rod above
the arm; the stage carries the pinion.

The arm socket movement is an aquatic type
and the arm fits into the body tube with a dove- |
tail slide. The body tube is in three sections,
as is the eye lens. There are rings labeled D1
and D2, a screw cap, and a Martin between-
lens above the objective. Height is 19 inches.
It is signed on the body, “Dellebarre, 1797,
Onderdewyngaart Canzius Confecit, Delft.” m
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Fig_. 37. L.F. Dellebarre, Delft, Holland; com-
pound monocular; 1797. (AFIP 49039 - 60-
4713:415)

Fig. 38. W. & S. Jones, London, England; com-

pound monocular; C. 1798, (AFIP 49043 - 60-

4713-403)

The mahogany base of this lucernal instru-
‘ment (Fig. 38) is 25 x 2-1/8 inches, is dove-
tailed and slides in a groove in a box when
packed, and in a similar groove on top of the
box when in use. The pyramidal body box is
16-3/4 x T inches and is supported by two cir-
cular brass pillars. At the base of the body are
a wooden slide, ground glass in a frame, and
two b-inch biconvex lenses in a frame. At the
front is the sliding tube nosepiece.
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The objective and the observer’s eye must
conjugate with respect to the lenses. To fix
the position of the eye there is a shade with
a small aperture that is mounted on a telescopic
tube, 9-1/2 x 1 inch, and screws to the under-
side of the body.

The 2-3/4-inch-square stage has a racked
plate above and spring tube clips below. The
plate may be moved horizontally and vertically
by the long mahogany handle joined with Hooke’s
joints to the pinion. A brass slide holder is
fixed to the stage, which in turn is fixed to a
circular pillar with a dovetail plate, and is
focused hy a milled-head screw extending the
entire length of the base. On the pillar is the
radial swinging substage on an arm carrving a
sliding 1-3/8-inch biconvex lens and a 2-inch
double lens. The lamp with a sleeve fitting
slides on the end of this arm and has a support
to the pillar.

Accessories include 7 objectives: wooden,
ivory, and brass sliders; focusing handle with
Hooke’s joints; fish-plate; and forceps. It is
signed, “W. & S. Jones, 30 Holborn, London.” m

AFIP 49053. W. & S. Jones, London, England;
compound monocular; before 1798. Not illus-
trated.

This lucernal instrument is similar to that
by the same maker in Fig. 38 (AFIP 49043) with
the following exceptions: The swinging sub-
stage has a 2-inch sliding single mirror on the
arm, a 2-inch double lens, and is not equipped
with a lamp. It is signed, “W. & S. Jones, 30
Holborn, London.” m

The conical pillar of this “Joneses’ Most
Improved” model microscope (Fig. 39) is 7-3/8
inches high, capped by a compass joint, and is
affixed to a folding tripod base. From the com-
pass joint a short arm extends that carmries the
limb that is 9/16-inch square and 11 inches
long: a 5-inch rack is cut 1/8 inch from the top
in the right side of the limb.

The stage sleeve carries the pinion, and the
stage itself is 2-1/8 x 2-5/8 inches and has
three projections for forceps. There is also a
sliding piece with 2 spring clips above the
stage. A condenser and cone diaphragm are on
the stage.

At the lower end of the limb is a sleeve for
the 1-7/8-inch-diameter double mirror. Above
the mirror is the sleeve with a short arm for the
1-9/16-inch-diameter condenser. At the top of



Fig. 39. W.& S. Jones, London, England; simple
and compound monocular; 1798. (AFIP 49041 -
60-4713-416)

the limb an arm, 4-7/8 x 5/8 x 3/16 inch, fits
into a slot and has a cutout center with rack on
the left side, and pinion at the top, and may be
moved in an arc.

The body tube is 4-1/8 x 1-3/4 inches, has
a 1-3/8-inch screwed-in, cone-shaped nose-
piece, and screws into the arm. The compound
eyepiece has a field lens and a Martin between-
lens above the objective. When the body tube
is removed this instrument may be used as a
simple microscope. Height is 17 inches. It is
signed, “Jones Fecit, 30 Holborn, London.” m

London, England;
1798. Not

AFIP 193.
simple and
illustrated.

W. & S. Jones,

compound monocular;

This microscope is of the same size and
general construction as that in Fig. 39 (AFIP
49041) by the same maker with the following
exceptions:  The rack is cut into the front of
the limb, and the square stage moves in an arc
hy means of a milled-head tangential screw.
There is no sleeve for the condenser, and a
ring is fixed below the stage for a tube con-
denser. The rack on the arm is cut on the top
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with the pinion on the left side:; the eye lens
is single. It 1s known as the “Joneses’ Most
Improved™ model. Height is 18 inches. It is
signed, “W. & S. Jones, 30 Holborn, London.” u

Fig. 40. Dudley Adams, London, England; com-

1799. (AFIP 49049 . 66-

pDUl'ld mnnoculﬂr; C

1836-7)

Dudley Adams’ solar microscopes are ex-
tremely rare, in fact, this is the only one known
to be in existence (Fig. 40). It embodies many
of the features of those made by Benjamin Martin
in London in the late 18th century.

The instrument has a 6-inch brass plate,
Cuff rack and pinion, and endless screw and
sector. The conical tube is 5 inches long, 3
inches in diameter at the base, and 2 inches
in front; it has a drawtube. The back lens is
3 inches in diameter and screws to the tube.
The mirror is 3-3/4 x 10 inches, and the Wilson
screw-barrel is 1-3/4 inches in
diameter.

Accessories include a slide bar of 6 lenses;
3 wooden shiders; 5 ivory sliders; tale box;
brass collecting tube: brass trough; and a ma-
hogany box. It is signed on the plate, “D.
Adams, London.” m

g ¢

microscope

The oval brass base (Fig. 41) is 2-5/16 x
3-5/16 inches, and has two holes for securing
to a box or table; it also has 4 screw-in recep-
tacles for objectives. A 1-1/8-inch-diameter
double mirror 1s attached to the base in optical
axis.

The circular pillar is 5-1/4 inches high and
9/16 inch in diameter and carries a hollow pin-
ion at the top. The stage plate is 1-1/2 inches
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Fig. 41. G. Brock, London, England; compound
monocular; C. 1800. (AFIP 49042 - 60-4713-240)

x 29716 inches and is fixed to an outer tube
3-1/8 inches long to which the rack is attached.
There is a spring clip below the stage and open-
ings for forceps and condenser. The arm with
aspring tube fits into the pillar and moves in
an arc.

The body tube i1s 3-1/2 inches long and 1
inch in diameter and screws to the arm: the ob-
jective screws into the body tube. Height is
10 inches. The eye lens is compound, and there
is a field lens.

Accessories are 4 objectives. It is signed
on the body, “Brock Invenit et Fecit, London.”
As far as it 1s known, this instrument has not
been described in the literature. m

This pocket microscope is called “The
Acorn” (Fig., 42). It consists of a brass cylin-
der 1-1/8 x 1-1/8 inches with the sides cut
away. The lower end has a screw-on base that
serves as a cell for objects. Inside is a slightly
cone-shaped tube with an eye lens and a field
lens.

When in use the tube is placed in a reversed
position in the cylinder.
the cylinder is a screw cap that protects the
biconvex lens that serves as a condenser. The
upper part of the cap carries an object pin and
lens on a stem to form the simple microscope.
There is a rounded cap screw on the cover 3/4
inch in diameter.

The upper section of

b

Fig. 42. T. Harris,
ond compound monocular;

49440 - 66-1836-11)

England; simple
1800. (AFIP

London,
after

Height is 1-374 inches. John Mayall said
this and the microscope in Fig, 43 were made
by Harris, although neither instrument is signed,
Both differ from any described before 1800, but
in all probability were made before 1815. m

Fig. 43. T. Harris,
ond compound monocular;

49441 - 66-1836-10)

This microscope (Fig. 4:3) is a duplicate of
that in [Pig. 42 (AFTP 49440) except that it is
made of ivory, and there is no base plate. i
is also attributed to . Harris of London. m

England; simple

Lendon,

after 1800. (AFIP



Fig. 44. T. Harris, London, England; compound
monoculor; after 1800, (AFIP 49054 - 63-6543)

This instrument is of a type called “demon-
strating microscope” (Ifig. 44). It has a brass
body tube 4-1/2 x 7/8 inch, a short nosepiece,
and a lower section that is covered with a slid-
ing tube containing a glass cell for objects.
The eyepiece slides within the body tube and
contains two lenses 1 inch apart. Height is
4-1/2 inches. m

Maker unknown; compound monocular;

(AFIP 49051 - 60-4713-215)

Fig. 45.
after 1800,
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This Culpeper model (Fig, 45) has the Adams:
type supports and is very similar to those made
by Dollond of London. When closed it is 10-1/2
inches high. The stage is 2-1/2 inches in diam-
eter and has two openings for forceps. The
single mirror is 1-1/4 inches in diameter. '

The sliding body tube is 7 inches long; the fiy
circular base is brass: the nosepicce is coni-
cal; and it has a rack and pinion adjustment. ©
The evepiece has a compound lens, and there ©
is a field lens.

Included in the drawer of the instrument’s §
pyramidal case are 1 objectives; stage forceps; |
fish-plate; ivory tale box; cone diaphragm: and
Bonanni stage. (Donated by Dr. Thomas F.
Murdock) m

s

Fig. 46.

monocular; C. 1810.

and compound

Maker unknown; simple

(AFIP 49058 - 60-4713-207)

The circular pillar, 4 inches high and 5/8
inch in diameter, of this instrument (Fig. 46)
scerews into the top of a hardwood box base 6 x
5 x 1-1/2 inches. The single mirror is 1-1/2
inches in diameter and has a push-in stem to
the pillar. There is a rack and pinion adjust-
ment on an inner tube.

A circular stage, 1-7/8 inches in diameter,
has a dovetail fitting to the pillar, is recessed
for a glass disc, and has an arm for a stage
forceps. The arm is 3-1/4 inches long, moves
in an arc, and slides into a box fitting at the
top of the inner tube.
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The compound body tube is 4 inches long,
is conc-shaped at the lower end, and screws to
the arm.  The cye lens 18 compound; there is a
field lens; and the objective screws in below
the tube. Height is 10-12 inches.

[n the drawer of the base are 2 objectives;
2 objectives with lieberkihn: ivory and cork
stage disc; and plane and concave glass dises.
This instrument is a duplicate of the “Joneses’
Improved Aquatic Microscope,”™ except for the
compound body and the box base. m

Fig. 47.
simple and compound monocular; C. 1810,
49056 - 63-6544)

Henry Shuttleworth, London, England;
(AFIP

. The circular section pillar of this instrument
(Fig. 47) is 7 inches high, and is attached to a
folding tripod base. At the top of the pillar is
a compass joint and a block attached to a square
section limb 11-1/2 inches long. Cut into the
front of the limb is a rack and pinion that fo-
cuses the stage. At the lower end of the limb
18 a 2-3/4-inch double mirror on a slide box
with two setscrews.  Above this is a 2-inch
condensing lens on a hinged angle arm with
similar box and screws.
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carries two upper and lower lenses.

The stage is a two-arm Avscough. The arm
that carries the body tube is fixed with a large

screw to the top of the limb., There is a double

screw ring at the opposite end into which the
tube screws; the objective is screwed into the
lower side.

The body tube is 7 inches long, the central
portion of which 18 2-3/8 x 1-13716 inches.
The upper and lower ends are cone shaped; it
has no drawtube. The eyepiece screws and
By re-
moving the tube the instrument may be used as
a simple microscope. Height is 20 inches. It
is signed on the stage, “H. Shuttleworth, Lud-

gate Street, London.” m

Fig. 48. Gilbert & Sons, London, England; com-
pound monocular; C. 1820. (AFIP 49064 - 60-
4713-237)

Set on a folding tripod base, this imnstrument
(I"ig. 4R8) has a rectangular pillar, 4 x 7716 x
7732 inch, attached Lo the base by means of a
compass joint. The double wirror is 1-3.16
imches in diameter and has a push-in stem to
the pillar. The rear pillar is held in place by a
box [itting with a pinion; the rack is on the in-
ner side. Another box fitting near the top holds
the fixed stage, 1-12 inches in diameter, with
three arms with openings for forceps and a ring
spring clip on top of the stage.



The body tube is 4-1/2 x 1-1/4 inches with
the lower 2-174 inches cone-shaped, and a
wheel of six objectives is attached at the base.
The tube screws to the 4-inch arm that moves in
an arc and slides into a box fitting at the top
of the pillar. The eve lens is compound and
the field lens is at the upper cnd of the cones
it has no drawtube. Height when closed is 11
inches. 1 is signed, “Gilbert & Sons, London,”
and, “Sold by E. and W. Smith & Co., Liver-
pool.,” m

Gilbert & Sons, London, England;
Not illustrated.

AFIP 49066.
compound monocular; C. 1820.

This instrument is a duplicate ol that by
the same maker in Fig. 48 (AFIP 19064) with
the following minor modifications: The folding
tripod base has one wide and two narrow feet.
The single mirror is 1-5/8 inches in diameter,
and the arm is 3-3/4 inches long.

The body tube is 4-1/2 inches long and
1-1/8 inches in diameter: the lower 2-1/4 inches
arc cone shaped. The eye lens is single and
there is a field lens. At the lower end of the
tube above the ohjective there is an additional
screw-in lens, and a wheel of six objectives.
Height is 12 inches. There is a Martin super-
stage with 3 openings: a cylinder condenser on
rod: and a stage forceps. It is signed, “Gilbert
& Sons, London,” and, “Sold by [£. & W. Smith
& Co., Liverpool.” m

Fig. 49. Utzschneider, Reichenbach and Froun-
hofer, Munich, Germany; compound monocular;

C. 1820. (AFIP 49060 - 60-4713-419)
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A rectangular mahogany box, 10 x 5 x 4-1/20
mches, serves as the base {or this instrument §
(Fig. 49, Hinged to the left end of the box, @
but not inclinable, is a circular pillar 5 4 inch
in diameter and 8-3 1 inches high, with rack ¥
set in oat the upper back.  The single mirror, |
1-3°8 inches in diameter, fits into the pillan
and has o milled head at the back.  The ci-
cular stage is 2-1'8 nches i diameter and is
fixed. There is an arm at the right for forceps |
and a swinging arm at the front for a condenser;
there is also a spring plate beneath the stage. ©
A 1-1/2-inch box collar holds the pinion and the i
A-8-inch arm with a plate screwed to the body. ;

The body tube is 1-178 inches in diameter |
and 5-1'2 inches long and has a short nose- ]
piecce.  The eyepicee serews in and the field @
lens 1s at the lower end: the ocular screws in @
the uppoer end. Height is 13 inches, i

Accessories  include 3 objectives: ocular;
and 2 wooden sliders. Tt is signed on the stage,
“Utzschneider, Reichenbach und Fraunhofer in
Benedictbourn.”  The instrument is rare, with
only one other known, a duplicate formerly in
the Crisp Collection in the Science Museun,
South Kensington, Kngland. m

This instrument (Kig. 500 has a 2-5/8-inch- |
diameter brass ring base and a tubular brass
stand 7-1/8 x 2-1/16 inches; the front and back
are cul awayv about 5 inches. A rack is fitted ;
within the top 2 inches that carrics a 1-3/4-
inch-long inner ring top tube with pmion. A
single mirror is on a pivot and i1s 1-5/8 inches
in diameter. The fixed circular stage is 1-15/16
inches in diameter, has a central aperture, and
openings for forceps and condenser. There
are slits in the sides of the stage and a spring
plate beneath the stage for sliders: there are
holes in the sides below the stage for a glass
tube.

The body tube is 1-9716 inches in diameter
and 6-3/4 inches long and slides into an inner |
tube. There is a short nosepicee, and the 2-1/2-
inch-long eyepicce slides into the body tube.
The field lens is at the lower end, and the eye
lens s compound and screws in. Height is
10 inches.

Accessories include 6 objectives: 6 ivory
sliders; 2 glass stage cells: ivory stage cell;
condenser with arm: brass cell with glass bot-
tom; lorceps: glass tube and dissecting needle;
camel's-hair brush; and a mahogany box, 3 x
5 x 10-7/8 inches. It has significant Dollond
characteristics. =
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Fig. 50. Maker unknown; compound monocular;
C.._ 1820. (AFIP 49068 - 60-4713-418)

AFIP 49067. William Cary, London, England;
compound monocular; C. 1820. Not illustrated.

A rectangular pillar, 2-3/4 x 1/4 x 1/8 inch,
with rack cut at the back, screws to the front
edge of the mahogany box base. The single
3/4-inch-diameter mirror fits into the pillar with
a pin.

The 1-inch-diameter circular stage has a bar
at the front, with an opening for forceps. The
stage is fixed to the box casing that carries
the pinion. The arm is 2 inches long and is
fixed to the pillar by a thumbscrew.

The body tube is 3 inches long, and 3/4
. inch in diameter; the lower 2 inches are cone
- shaped; the eyepiece does not unscrew, and

the eye lens is compound and screws in; there
is also a field lens. The objective screws to
the tube and the tube screws to the arm. Height
is 6-1/2 inches. It is signed, “Cary, London.”m

This instrument (Fig. 51) has a hox, 5 x
4-1/2 x 1-1/2 inches, for a base to which is
attached the rectangular pillar, 3-1/4 x 1/4 x
1/8 inch, with a rack cut at the back. The
single mirror is 1-5/16 inches in diameter and
fits into the pillar with a pin.
The semicircular stage is 1-1/16 inches in
~ diameter and is square at the front: it has an
opening for forceps. The stage fits into the
‘pinion casing on a pivot and may be moved in
_an arc. There is a 1-3/8-inch arm in front for
the condenser that is fixed to the pillar with
a serew,
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Fig. 51. William Cary, London, England; com-
pound monocular; C. 1820. (AFIP 49065 - 60-
4713-54)

The cone-shaped body tube is 3-3/4 inches
long and 3/4 inch in diameter. The eyepiece
unscrews, the eyve lens is single, and there is
a field lens. The objective serews to the tube
and the tube screws to the arm. Height is 7
inches. Accessories are an objective; 3 ivory
sliders; forceps; and dissecting needle. It is
signed on the pillar, “Cary, Londor.” (Donated
by Miss Nora Chadwick) m

This Cary- or Gould-type* microscope (Fig.
52) screws to the top of a box, 6-1/4 x 4-1/2 x
1-3/4 inches, that serves as the base. The
rectangular pillar is 3-1/2 x 5/16 x 3/16 inch
and has a rack cut at the back and a compass
joint at the base. A single mirror is 1-1/4
inches in diameter and is attached to the pillar
with a pin.

The circular stage is 1-3/16 inches in diam-
eter and is fixed to the pinion casing, with a
similar plate fixed beneath and a spring fitting
between the plate and the stage; there are open-
ings for forceps and condenser. The arm is
1-1/4 inches long and is screwed to the pillar.

*William Cary, a mathematical instrument
maker, was succeeded by Charles Gould under
the name of Gould and Porler.



Fig. 52. Moaoker unknown; compound monocular;

after 1820. (AFIP 49059 - 60.4713-239)

The body tube is 5 inches long and 1 inch
in diameter, with the lower 2-3/4 inches cone
shaped. The eyepiece does not unscrew, and
the eye lens is compound and screws in; there
ig also a field lens. The objective screws to
the tube and the tube screws to the arm. Height
is 12 inches,

Accessories are 3 button-type objectives:
2 glass stage dises; 3 ivory sliders; forceps;
and live-box. The instrument is of precision
workmanship, and similar in many respects to
the signed William Cary microscope in Fig. 51
(AFIP 49065); the chief difference is that this
model 1s somewhat larger. m

This microscope represents the best instru-
ment made (Fig. 53) prior to achromatism. The
general construction is on the original lines of
the “Joneses’ Most Improved” model with Dol-
lond’s fine workmanship. It has a folding tri-
pod base to which is attached a circular pillar

7-3/4 inches high surmounted by a compass
joint. A short arm carries the 10-1/2 x 9/16-

inch-long limb with rack cut in front, and a pin-
ton on the stage sleeve.

The stage is 2-1/8 x 2-3/4 inches, has three
projections for forceps, and spring clips above.
The double mirror 1s 2 inches in diameter and
i1s clamped on a sleeve that is screwed to the
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Fig. 53. Dollend, London, England; compound |
monecular: before 1824. (AFIP 49061 - 60.
4713-10)

lower end of the limb. Above this is a sleeve
with two serews that carries a 1-1/2-inch-diam-
eter condenser on an adjustable angle limb.
The arm moves in an are and slides in the slot
with a cork cushion.

The body tube is 4-1/8 inches long by 1-7/8
inches in diameter, has a 1-3/4-inch screw in
the conical nose, and screws to the arm. One
screw-in eyepiece has three lenses, and there
is a field lens, but no drawtube. It is signed |
on the base, “Dollond, London.” m

The 3-inch-high rectangular pillar of this
Cary-model instrument ([Fig. 54), with a rack
at back, screws into the top of a mahogany box
base, 5-1/4 x 4-1/4 x 1-3/8 inches; the 1-3/8-
inch-long arm is screwed to the pillar.

The cone-shaped body tube is 1-3/4 x 1-3/16
inches and screws to the arm. The stage is
1 inch in diameter, has a rounded back, a spring
clip. and rotates on a pivot; the sleeve carries
the pinion. There is a field lens and a single
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Fig. 54.
and compound monocular;

171 - 60-4713-299)

eyve lens; the single mirror is 7/8 inch in diam-
eter. Height is 9 inches. Accessories in-
clude a buiton-type objective; stage forceps;
live-box; and glass disc. It is signed on the
pillar, “Tuther, 221 Holborn, London.” m

John Tuther, London, England; simple

C. 1825. (AFIP

This instrument (FFig. 55) is mounted on a
folding tripod base with a conical pillar 9-1/2
inches high surmounted by a compass joint.
The arm is 5-1/2 inches long and has attached
to it a 2-3/8-inch ring into which the body tube
screws. The 9-1/2 x 1/2-inch limb is solid,
cast with the arm, and is held to the pillar at
the base by a slot and pin; a rack is cut at
the back.

The single mirror is 2-3/4 inches in diameter
and is on a sleeve. The stage is 3-3/8 x 3-1/2
inches and is incurved at the back to 7/8 inch,
and is fixed to a sleeve that carries the pinion.
It has a spring clip and a screw-in cone that
carries the revolving diaphragm.

The body tube is 5 x 1-5/8 inches and has a
cylinder nose, 2-1/4 x 1-1/16 inches, with a
bull’s-eye condenser 1-3/8 inches in diameter;
it is on a jointed arm with a spring clip. There
is a drawtube, and the compound eyepiece
screws in. Height is 17 inches. It is signed
on the tube, “Vincent Chevalier, Achromatique
Perfectionne, Ingr Brevte, Quai de Cholege 69,
Paris;” and on the arm, “Vincent Chevalier.” m
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Paris, France;

(AFIP 49062 -

Chevalier,
1825.

Fig. 55. Vincent
compound monocular; C.
60-4713-231})

Mounted on a folding tripod base, this instru-
ment (Fig. 56) has a conical pillar 7-1/4 inches
high surmounted by a compass joint, and a short
arm that carries the 10-3/8-inch limb; a rack is
cut 1n front and the pinion is on the stage sleeve.
The stage is 2-1/8 x 2-5/8 inches and has three
projections for forceps: the spring clip is above
the stage; there is also a Martin superstage
and disc.

The double mirror is 1-5/16 inches in diam-
eter and is fixed to a sleeve. The 1-5/16-inch
condenser i1s also on a sleeve and has an ad-
justable angle arm that moves in an arc and
slides in a slot with a cork cushion.

The body tube, that screws to the arm, is 4
inches long and, 1-13/16 inches in diameter,
and has a screwed-in conical nose; at the base
of the body tube is a wheel of six objectives.
The screw-in eyepiece has three lenses: there
is a field lens, but no drawtube.

Accessories are 6 objectives on a wheel; 9
ivory sliders; brass slider; 2 glass tubes; 3
lieberkithns; 2 brass live-boxes; ivory and glass



Fig. 56. Dollond, London, England; compound
monocular; C. 1825. (AFIP 49069 - 60-4713-232)

stage dises: brass ring and key: stage forceps
and condenser: a Martin superstage and dises:
fish-plate: ivory tale box: licherkuhn on arm:
conce diaphragm; and a mahogany case. It is
signed on the foot, “Dollond, London,” and is
constructed along the lines of the *Joneses’
Most Improved™ model. m

In the upper end of the body tube of this
instrument (Kig. 57) there is a large concave
mirror, and at the lower end a small convex
mirror, the underside of which 1s ground to form
a concave mirror to act as a lieberkuhn, A stop
supported on a wire in the axis of the micro-
scope prevents direct light from passing to the
eyepleec.

The instrument is constructed along the
lines of the Dr. Robert Smith® reflecting micro-
scope with a folding telescopic tripod base,
a ring top 2-1/2 inches in diameter, and a short

#1r, Robort Smith (16889-1768), English micro-
scope maker and author of “System of Optlics,”
published in London, 1738.
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Fig. 57.
Holland; compound monocular;
49063 - 60-4713-112)

S.J. Rienks, Leyden and Friesland,

1825, (AFIP

tube that carries the spring stage; it is focused
by rack and pinion.

The body tube is 3-1/4 inches long and 2-1/2
inches in diameter and screws to the stagetube.
The evetube is a cylinder 2-1/2 x 1-5/16 inches
with a 2-inch cone above that screws to the
body tube. The double mirror is 1-15/16 inches
in diameter and is attached by thumbscrew to
one leg; the mirors are of speculum metal.
Height is 13-1/2 inches. Accessories are 4
compound oculars; slide holder; and forceps.
It is signed, “S.J. Rienks, Friesland, 1825.” n

This instrument (Fig. 58, left) is mounted
on a folding telescopic tripod base to which is
attached a double circular pillar 4-3/4 x 1-3/16
inches; the height may be varied by adjusting
the sliding inner pillar. There is a cradle joint
with spring ring and clamp.

The body tube, 4-3/4 x 1-1/4 inches, has a
cone-shaped nose. The triangular limb is 4-1/2
inches long, with the back side of the triangle
planed; the limb fits to the nose with a spring
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Fig. 58 (left).
compound monocular; C.

63-6547)

John Cuthbert, London, England;
1827. (AFIP 49072 -

ring and clamp. The double mirror is on a slid-
ing sleeve and is 1-1/2 inches in diameter.
The 2-inch oval stage is on a sliding sleeve,
has mechanical motion in two directions, and
has a Cuff fine adjustment attached.

In order to use this instrument as a dioptric,
the reflector tube is replaced with the objec-
tive, and the limb is attached to an angle piece
bringing the stage and mirror in optic axis.
Height is 11 inches.

Accessories are 5 eyepieces: brass object
holder; angle piece; Bonanni stage; and stage
forceps. It is not signed, but John Cuthbert’s
card is affixed to the top of its mahogany case.
John Mayall considered this to be the most elab-
orate catadioptric reflecting microscope he had
ever seen. m

Fig. 58 (right).
simple and compound monocular; 1827.

49071 - 63-6547)

John Cuthbert, London, England;
(AFIP

This reflecting instrument (Fig. 58, right)
is similar to AFIP 49072 pictured at the left in
the same photograph, with the exception that
its limb is H-1/2 rather than 4-1/2 inches long,
Height is 12 inches.

Accessories are 3 evepieces: 3 lieberkithns;
11 ivory sliders: forceps; Bonanni spring stage;
condenser for limb; brass object holder: and
angle piece. [t is signed, “John Cuthbert, Lon-
don, 1827." m

The square pillar of this instrument (Fig.
59) is 9-1/4 x 9/16 inch and screws to the top
of the box base, 10 x 7-1/2 x 3 inches: it has
a back rack. The single mirror, 3-3/16 inches
in diameter, is attached to a sleeve with a pinion.

Giovanni Amici, Modena, ltaly; com-

(AFIP 49070 - 63-6546)

Fig. 59.
pound monocular; 1827.

The stage consists of a casing with pinion
and plate, and the mechanical portion is a hol-
low square with milled heads at left and back;
two wings with openings for forceps are fixed
to the front. The front of the plate is circular,
2-1/4 inches in diameter, and has spring clips;
below is a hinged well with revolving diaphragm.

The horizontal body tube is 6-1/2 x 1-1/4
inches and is affixed to the top of the pillar on
a pivot pin with a setscrew. The compound eye-
piece is 7/8 inch long. There is a prism in the
front end of the tube and a short nose below for
an objective. On top of the tube is a dovetail
slide that carries a double arm with a condenser
9716 inch in diameter. Height is 16-1/2 inches. m

The folding, ecross-shaped base of this in-
strument (Fig. G0) supports a square pillar 7 x
1/2 inch with a rack cut in its front. A 3-inch
arm with a 1-3/8-inch-diameter ring is affixed
to the pillar. The lower portion of the body
tube, 3 x 7/8 inch, screws into this ring, while
the upper portion carries the 1-1/16 x 1-1/16 x
7/8-inch prism box. Into this box screws, at a
right angle, the upper 2-1/2 inches of the tube
along with its 3/4-inch-long compound ecye-
piece. Consequently, the tube is divided with
the prism box in the middle; when in use the
ocular portion is horizontal.

The stage has a circular front 2 inches in
diameter. It is on a casing 1-3/4 inches long
and has a pinion and spring clip. On a rod at



Fig. 60. Giovanni Amici, Modena, Italy; com-
pound monocular; C. 1833. (AFIP 49077 - 60-
4713-71)

the back and below the stage is a sliding plano-
convex condenser with a diaphragm: the con-
denser is 1-1/8 inches in diameter, The single
mirror is on a pivot arm and is 1-5/8 inches in
diameter; there is no fine adjustment. Height
is 11-3/4 inches. m

The circular pillar of this instrument (Fig.
61), 10-1/2 inches high not including the com-
pass joint by which inclination is effected,
screws to the top of a mahogany box that forms
the base. The 3-1/2-inch-long arm has an addi-
tional compass joint for use in a vertical posi-
tion and carries a square limb, 9-1/2 x 1/2
inch, that is held in place by a milled-head pin
and casing at the base of the pillar; a rack is
cut at the back.

The mirror is 3-3/16 inches in diameter on
the concave side and 2-1/16 on the flat side.
and has a rack and pinion movement. There is
a heavy glass plate, 3-1/4 x 4-1/4 inches. above
the stage plates that has mechanical motion in
two directions and is focused by rack and pinion.

The stage fits its casing by a dovetail slide.
The fine adjustment screw has a ball-and-socket
bearing and a groove in front attaches it to the
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Fig. 61. Choarles Chevalier, Paris,
pound monocular; 1834. (AFIP
4713-11)

France; com-
19488 - 60-

stage. The condenser is situated immediate 1y
below the stage, has rack and pinion motion,
and a small detachable prism at the top but no
lens.

Accessories are 4 eyepieces; objective;
plain stage; adapter; bull’s-eye condenser: sub-
stage condenser with diaphragm; metal and glass
trough; mechanical stage; compressorium; con-
denser with prism; diatom slide; spring clips;
watch glass: lieberkuhn; and glass discs. All
attachments to the body tube are by breech plug
sockets. Height is 15-1/2 inches. It is signed
on the tube, “Microscope Universal Achroma-
tique, de Charles Chevalier, Ingenicur Optician
Brevete, Palais Royal 163, a Paris.” m

A circular brass, leaded base, 3-1/2 inches
in diameter and 1/4-inch thick, serves as the
support for this instrument (Fig. 62). A square |
pillar, 5 x 7/16 inch, is fixed in a square co Har
1-1/4 inches high, and screws to the base: the
pillar has a rack cut at the back.
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Fig. 62. Charles Chevalier, Paris, France; com-
pound monocular; C. 1835. (AFIP 49079 - 60-
4713-226)

The double mirror is fixed to the pillar by a
pin and gimbal: the concave side is 2 inches in
diameter, and the plane side 1-178 inches. The
stage casing is 1-172 inches long and carries
the pinion. The stage plate is 2-15/16 x 2-9/16
inches and is fixed and incurved at the back.
Below the stage is the fixed well, 7716 inch
in diameter. Al its right there is a rod that
carries the revolving diaphragm. The arm is 3
inches long and is fixed to the pillar.

The body tube is 4-1/8 inches long and 1-3/8
inches in diameter, and screws into a ring on
the arm; it has no drawtube. The instrument is
a small, inexpensive student type.  THeight is
12-1/2 inches. m

The leaded, circular base of this IFraunhofer-
model instrument (Fig. 63) is 2-3/4 inches in
diameter, and has attached to it a tubular pillar,
4-3/8 x 1-3/8 inches, that is cut away in front
for the mirror box and the stage. An upper sec-
tion of the pillar, 2-1/4 x 1-3716 inches, screws
to the main pillar and is sprung for the body
tube. The sliding body tube 1s 5-3/4 inches long,
has a cone-shaped nose, and a central screw
division.

Fig. 63. Georges Oberhauser, Paris, France;
compound monocular; 1835. (AFIP 49076 - 60-
4713-9)

The single mirror is 1-1/8 inches in diameter
and is on a milled-head pivot. A dovetail fit-
ting above the stage carries a bull’s-eve con-
denser on an adjustable curved arm with slot
and clamp screw. The stage 1s 3 x 1-1 8 inches
and has a screw fine adjustment at the lower
right side. Height is 9-1 /2 inches. It is signed,
“Brand Freres, Opticien, Bruxelles,” [Brand
Brothers, Opticians, Brussels]; they were sup-
pliers. m

From the compass joint above the flat tripod
base arises a circular pillar 7 8 1316 inches
with the rack screwed on at the back (Fig. 6G4).
The single mirror is 1-1/2 inches in diameter
and is on a pin in a shding ring. ‘The stage is
2-1/2 x 2-3/4 inches, mcewrved at the back,
and is fixed to a ring collar and carries the pin-
ion: it has apertures for forceps and condenser.
Attached to the stage are a spring stage fitting
and a disc of diaphragms.

A 3-inch-long arm is fixed to a tube that fits
into the top of the pillar. The tube carries a
heavy spiral spring, and, at the top, a long screw
with milled head.  This is the fine adjustment



Fig. 64. Moker unknown, London, Englond; com-
pound monocular; C. 1835. (AFIP 49080 - 60-
4713-56)

that moves the entire arm and the body tube; it
is the Oberhauser adjustment in reverse.

The body tube is 5-3/4 inches long and 1-1.8
inches in diameter and screws to the arm; there
is no drawtube. Height is 14-1/2 inches. Tt
is signed, “Carpenter & Westley, 24 Regent
Street, London.”™ This firm was not known to
have made microscopes, but Carpenter was a
dealer as early as 1825,
some instruments sold by the firm has been at-
tributed to Hugh Powell of London. m

The pillar is 3-11/16 x 5/16 x 1/8 inch with
a 2-inch slotted center, and screws into a plate
attached by screws to the circular brass base
of this Carv-model instrument (Fig. 65) that
is 2-1/4 inches in diameter and 371 inch thick.
The single mirror on optical axis is 1 inch in
diameter and is on a gimbal to which is at-
tached a pin that fits into the base.

The stage plate is fixed to its casing and
moves in the slot; it has a screw clamp. Above
the plate is a mechanical stage, 1-3/4 x 1-7/8
inches, that moves in two direclions by rack
and pinion. The fine adjustment is a screw of

The construction of
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Fig. 65. John Broham, Bristol, £ngland; com-
pound monocular; C. 1835. (AFIP 49078 - 60-
4713-413) -

the Cuff type, and is attached at the right side
of the stage casing. The arm is 1-5 '8 inches
long, 1s attached to the top ol the pillar by a
serew, and moves in an arc.

The lower section of the body tube is coni-
cal and 1-5/8 inches long, with a field lens in
the upper end. 'The eyepiece is 2-1'8 x 3/4
inch and screws to the cone section; the eye
lens is single. The objectives screw into the
tube that screws to the arm. The instrument
may also be used as a simple microscope.
Height is 8 inches. Accessories are stage for-
ceps: live-box: bull’s-eye condenser on tele-
scope stand; and a mahogany case. m

This Pritchard-type instrument (Fig. 6G6) is
much heavier than the Joneses’ type constructed
by Dollond, and probably had achromatic ob-
jectives. It has a circular pillar 5 inches high
and 1-116 inches in diameter. with a collar
and screw clamp at the top, and attached to a
flat tripod basc. Within the pillar is a drawtube
that carries the compass joint.

A short arm camries the heavy stage plate
and casing with a pinion and circular limb that
is H-1/2 x 3/4 inch with a milled head at the
base. Inside the limb is a pentagonal bar with
the rack. The double mirror is 2-3°8 inches in
diameter and is on a single arm gimbal pivoted
to a sliding collar; there are two screw clamps,
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Fig. 66. Dollond, London, England; compound
menocular; after 1835, (AFIP 49055 - 40-
4713-213)

The heavy stage plate is reinforced under-
neath with braces to a collar on the limb. A
heavy Tuwrell-type mechanical stage is fixed
to the stage plate; the condenser fits by breech
plug. One end of the H-inch arm is flat for use
of a simple lens; the other end is heavier and
curved slightly upward. The arm is attached to
the har with a milled head and moves in an arc.
The body tube screws to the arm and is 4 inches
long and 1-5/8 inches in diameter, with a 1-
inch cone. The drawtube with ocular 1s 6-3/4
inches long. Height is 18 inches.

Accessories are an ocular; ocular micro-
meter;  simple objective; 7 ivory sliders; 2
licherkuhns; ivory tale box; brass slider; live-
hox: ivory disc; hand magnifier; Martin super-
stage and discs: licherkuhn stage; fish-plate;
forceps; and cone diaphragm. It is signed,
“Dollond, London.” =

=

Fig. 67. Charles Chevalier, Paris, France; com-
pound monocular; C. 1836. (AFIP 49081 - 60-
4713-221)

The walnut base of this instrument (Fig.
67) is 6-1/2 x 5-1/2 inches, and attached to it
is the circular pillar 14 inches high and 1-3/16
inches in diameter, with a wide ring at the top
2-1/8 inches in diameter and with a screw
clamp. There is a socket at the base to fasten
the limb with a screw pin. The limb is 11 x 1/2
inch, is in a box casing at the top, and is fixed
to the body tube; the rack is at the back.

The horizontal body tube is 5-1/2 inches
long and 1-7/8 inches in diameter and has a
drawtube. The double mirror 18 on a casing
with pinion; the concave side is 3-1/4 inches
in diameter and the plane side 2-1/16 inches.
The stage casing is 3 inches long and carries
a pinion. The fine adjustment is an open-screw
type similar to Chevalier’s universal model
pictured in Fig. 61 (AFIP 19488). There is
also a revolving disc of diaphragms on a swing-
out arm.

The stage plate fits to the casing by a dove-
tail slide and carries the mechanical stage that
is 2-1/2 x 3-1/4 inches; it moves in two direc-
tions by rack and pinion on a single screw with
double milled heads. Height is 15 inches. It
is signed on the tube and the mechanical stage,
“Microscope  Achromatique, de Charles Che-
valier, Ingenieur Opticien Brevete, Palais Royal
163, a Paris.” m
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Fig. 68. Charles Chevalier, Paris, France; com-
pound monocular; C. 1839. (AFIP 49083 - 60-
4713-214)

A T-inch circular pillar surmounted by a
compass  joint screws into the tripoad base of
this instrument (Fig. 68). Just above the joint
is a eylinder, 1-1/16 x 7/8 inch. with a square,
central 1/4-inch opening into which the ree-
tangular arm fits secured by a milled-hcad
screw; the arm is 1-5/6 inches long. The ring
portion of the arm f{its into a conical opening
at the front; it is fastened by a milled-head
pin.  The ring section is movable on a screw
pivot, and has a short vertical tube on which
shides the short-nosed prism box for horizontal
use. By removing the prism hox the body tube
slides on the vertical tube and becomes a ver-
tical microscope.

The 7/16-inch-square limb is fixed to the
arm and is held by a milled-head pin in a slot
at the base of the pillar: the rack is at the back
of the limb. The double mirror is on a sliding
casing and is 2-1/2 inches in diameter on the
concave side and 1-1/2 inches on the plane
side. The stage plate is 2-3/8 inches square
and is fixed to a casing that carries the pinion,
spring clips, and two openings for forceps.,

The central portion of the revolving stage is
2-1/4 inches in diameter.  An inner 1/8-inch
ring has two rods with springs beneath. The
innermost ring has a 3/8-inch opening and may
be removed to enlarge the stage opening to
1-5/6 inches. DBelow the stage and attached to
the casing is a revolving disc of diaphragms that
may be swung out of optic axis.

The body tube 1s 5-3/1 x 1-1/4 inches and
slides on the prism box or the short vertical
tube; the prism box is 2 x 1-1/4 inches. The
ocular is compound and has a breechlock fit-
ting: the objective screws in. It is the smaller
model of Chevalier’s universal microscope. =
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Bertrand, Paris,
monocular; C. 1839.

69. France; compound

(AFIP 49084 - 60-4713-296)

Fig.

This miniature microscope ([7ig. 69 is known
as a mineral or furnace type. A mahogany box,
3172 x 1-1/2 x 2 inches, has a conical dove-
tail slide cut into its top into which the in-
strument fits. The brass base is 1 x 1732 inch
and screws to a tube stand, 1-3/4 x 7/8 inch.
There is a square cut in the front that houses
a single mirror 5/8-inch in diameter on a milled-
head pivot. The stand is cut away 374 inch
from the bottom for the fixed circular stage.
At the top of the stand there is a screw-in
ceylinder, 578 x 9716 inch, into which the body
tube slides. There is an outer casing that
slides downward to become a slide holder. The
body tube is 1-5/8 inches long: the objective
and ocular screw in. Height is 4-1/2 inches. m

AFIP 255,

compound monocular;

Georges Oberhouser, Paris, Fronce;
1839. Not illustrated.

This Fraunhofer-model instrument is a du-
plicate in construction and detail of that by
the same maker in Fig. 63 (AFIP 49076). It
is signed, *G. Oberhauser, Place Dauphine
19, Paris.” m

AFIP 49085,

monocular; C.

Bertrand, Poris, Fronce; compound

1839. Nat illustrated.

This instrument 1s a duplicate of that by
the same maker in Fig. 69 (AFIP 49084), Ac-
cessories are an objective, ocular, and forceps. m
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AFIP 49088, Bertrand, Paris, Fronce; compound
monocular; C. 1839. Not illustrated.

This instrument is similar in size and con-
struction to that by the same maker in Fig.
69 (AFIP 49084). One difference is that this
model has no outer casing for the slide holder.
Accessories are 2 brass discs; objective;
ocular; and a glass slider. Iis box container is
stamped, “Hilla, Optician, No. 2 Cranbourne
St., Leicester Sup,” indicating that Hilla was
a supplier for Bertrand’s microscopes in Lei-
cester, England. m

Fig. 70.

monocular; 1839,

France; compound

Paris,

(AFIP 49082 - 60-4713-223)

Froment,

Attached to the walnut base, 5 x 6-1/2 inches,
the rectangular pillar of this instrument (Fig.
70) is 9 x 5/8 x 3/4 inch, and has a rack at
the back. The single mirror is 2 inches in
diameter and is on a casing with pinion. The
stage casing, 3-3/4 inches long, has a pinion
and carries a Chevalier-type fine adjustment on
the right side that is entirely encased.

The stage plate is 2-7/8 x 3-1/8 inches and
is fixed to the casing. Above the stage are
two plates, the upper of black glass, that move
in two directions by a single rack and pinion
with double milled heads. Below the stage is
a dark chamber, a revolving disc of diaphragms,
and a swing-out small condenser.

The horizontal body tube is 5-3/4 inches
long and 1-7/8 inches in diameter and is fixed
to the pillar. The nose is 1-1/8 x 1-1/4 inches
and carries the prism box. A bull’s-eye con-
denser, 1-3/4 inches in diameter on a jointed
arm, is in a dovetail slide at the front of the
tube. The drawtube has a rack and pinion move-
ment. Height is 13 inches.

It is signed on the tube, “Froment a Paris.”
Only two of these instruments are known to
have been made by Froment, a prominent opti-
cian, who probably introduced this microscope
as competition to Charles Chevalier. The work-
manship is superior to that of Chevalier, but
its high cost most likely precluded its success. m

Fig. 71. Andrew Ross & Co., London, England;

(AFIP 49095 - 60-

compound monocular; 1839,
4713-238)

The circular pillar of this instrument (Fig.
71) is 6 inches high and 1-1/16 inches in diam-
eter, attached to a solid tripod base, and capped
by a compass joint and screw clamp. It has a
11-inch-long Lister* triangular limb with a 4-
inch tubular tailpiece that supports the cradle

*Joseph J. Lister, early 19th century English
microscopist, whose work, both experimentally
and mathematically, exerted a powerful in-
fluence on the early history of the optics of the
microscope.



carrying the body, with a rack and pinion for
coarse adjustment. The fine adjustment is a
short lever-type nosepiece in front of the body
tube.

The stage plate is fixed to the limb, above
which is the mechanical part with rectangular
motion furnished by the two racks and pinions.
Both pinions are fixed in a frame below the
right side of the stage and are parallel. The
lower portion of the stage plate has a hreech-
lock fitting for the condenser that is attached.

The body tube is 8-1/4 inches long and
1-9/16 inches in diameter; there is no drawtube.
Height is 18 inches. Accessories include an
eyvepiece; polarizer; analyzer (hody prism); and
a Brooke double nosepiece. It is signed on the
foot, “Andrew Ross & Co., Opticians, 33 Regent
St., Piccadilly.” m

Vienna, Austria; com-
(AFIP 49074 -

Simen Plessl,
before 1840.

Eig. 7%,
pound monocular;

60-4713-230)

A folding tripod base supports the triangular
pillar of this instrument (F'ig. 72), that is 9-3/4
inches high and rests on 1/2-inch-diameter
double circular bases; a rack is cut at the back.
The single mirror is fixed to the front foot on
two jointed arms, is 2 inches in diameter, and
has a black plaster back.
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The stage plate is 2-1/2 inches square and
fixed diagonally to the casing. The upper sec-
tion is mechanical and moves in two directions’
by milled-head screws. On a lever beneath the
stage is a cylinder for condenser or diaphragm,
The pinion is a single milled head, 1-3/4 inches
in diameter, in a casing 2-1/2 inches long with
a 1-1/4-inch angular arm attached to the tube
by a plate and four screws. The fine adjust-
ment is a milled-head steel rod 10 inches long.
from the top of the pillar. It passes through
a socket with a screw clamp on the stage casing
to a plate at the base of the pillar and terminates
with a milled head and heavy steel spiral spring.
The fine adjustment screw at the top is 1-1/4
inches in diameter. i

The body tube is 7-1/2 inches long and
1-5/8 inches in diameter and has a screw divi-
sion 5 inches above its lower end. The eye
section is 2-3/8 x 1-5/16 inches, screws in.
and is sprung. Height is 17 inches. It is
signed on the tube, “Plossl in Wein.” The in-
strument is an example of Plossl’s large-type
microscope; he continued the use of this style
steel rod fine adjustment until the late 1860°s. &

Maker unknown; simple and com: |
Not illustrated.

AFIP 71801.
pound monocular; before 1840.

Except for the circular section of the pillar
and the compass joint at the base, this in-
strument is similar to that in Fig. 52 (AFIP.
49059) and attributable to William Cary of
London. The pillar is 4-1/2 x 5/16 x 3/16
inch, with the lower 1-1/16 inches circular;
a rack is cut at the back; it screws to the top
of a rosewood box, 6-3/8 x 4-3/8 x 2 inches.

The stage is 1-11/16 x 1-3/16 inches, is
incurved at the back, and is fixed to a casing
that carries the pinion. It has two openings for
condenser and forceps. The 1-3/4-inch- long
arm is {ixed to the pillar with a screw.

The body tube is 4-3/4 inches long and 1
inch in diameter, is cone shaped, and screws
to the arm. It has a field lens and a screw-in
compound eye lens. The single mirror is 1-3/16
inches in diameter and is secured to the pillar
by a pin. (Donated by Mrs. Charles E. Riordan) s

This instrument (Fig. 73) has a Fraunhofer
drum-type body that may be screwed to a cir-
cular leaded base or to the top of its box con-
tainer. The single mirror is 1-1/4 inches in,
diameter and is on a milled-head pivot. :

The stage is 2-5/8 x 1-1/4 inches and is




- COMPOUND MONOCULAR

. Fig. 73. Georges Oberhauser, Paris, France;
compound monocular: before 1840. (AFIP
49073 - 60-4713-227)

fixed. It has a revolving disc of diaphragms
below the stage opening at the back of the
body; there is no fine adjustment. Above the
stage at the right is a screw pivot with two
arms carrying a bull’s-eye condenser 1-5/16
inches in diameter.

The heavy ring section above the stage has
a hreechlock into which fits a flanged tube,
1-1/2 x 1-1/8 inches, into which the body tube
slides; this is the only coarse adjustment. At
the back of the ring is a screw fitting for a
tubular piece 7 x 7/8 inch. This screws to the
box or leaded base, and when in use forms the
horizontal microscope. The body tube is 4-1/2
inches long and 1 inch in diameter; the ocular
slides into the tube. m

The solid tripod base of this instrument
(Fig. 74) supports a fixed circular pillar 5-3/4
x 7/8 inch. The single mirror is on a sliding
collar, and is 2-1/8 inches in diameter and has
a plaster flat back for white cloud illumination
by sunlight.

The stage is fixed at the top of the pillar,
is 2-1/2 x 1-7/8 inches, and has openings for
forceps.  There are spring clips above the
‘stage and circular spring clips on the rods below
the stage. The pillar contains a triangular bar
with rack and pinion.
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Andrew Pritchard, London, England;
simple and compound monocular; C. 1840.(AFIP
49092 - 60-4713-136)

Fig. 74.

The arm is 4-1/2 inches long, is attached to
the bar by a milled-head screw, and moves in an
arc. One end of the arm is flat with a spring
opening for a simple lens, while the other end
is at an upward angle, and to which the body
tube screws. The body tube is 7 inches long
and 1-1/2 inches in diameter. The eyepiece
has a compound lens and screws in; it has an
open cap protector. Height is 16 inches.

The only accessories are 3 button-type ob-
jectives. It is signed, on the foot, “A. Pritchard,
162 Fleet Street, London, A295." m

A 4-inch brass pillar with compass joint at
the top is attached to a solid tripod base of
japanned iron of this student model instrument
(Fig. 75). A short support carries a tubular limb
0-1/2 inches long. The double mirror is 1-3/4
inches in diameter for the concave and 1-3/16
for the plane; it is on a gimbal and attached to
the limb by a pin with a milled head.

At the top of the limb is a box casing with
a fixed stage, 2-1/2 x 2 inches, and with a
1/2-inch central opening, a pinion, spring clips,



Fig. 75. Charles Chevalier, Paris, France; com-
pound monocular; C. 1840. (AFIP 49090 - 60-
4713-211)

and openings for condenser and forceps. A re-
volving disc of diaphragms is attached to the
stage, with the encased screw fine adjustment
at the lower right. Within the limb is a 5/16-
inch square bar with a rack at the back. To
this is attached the 3-inch-long arm with ring
into which the tube screws. The body tube is
6-3/4 inches long and 1-1/4 inches in diameter;
there is no drawtube. A compound ocular and
a stage condenser are attached. Height is
15-1/4 inches. m

AFIP 72896. Charles Chevalier, Paris, France;
compound monoculer; C. 1840. Not illustrated.
This instrument is identical to the micro-

scope by the same maker in Fig. 75 (AFIP
49090), with the exception that the mirror is on
a sliding collar, and there is a eylinder well
with a revolving dise of diaphragms. m

The folding, telescopic, tripod base of this
catadioptric instrument (Fig. 76) screws to a
7-1/2-inch-high cone-shaped pillar with compass
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Fig. 76.

C. 1840. (AFIP 49086 - 60-4713-222)

joint at the top; the 1/4-inch-square limb is
fixed to the pillar, with a rack at the front. The
single mirror on a sliding case is 1-9/16 inches
in diameter.

Maker unknown; compound monecular; |

The stage plate is fixed to an angle arm and
is 2-1/4 x 2 x 9/16 inch. It has an upper plate

1-1/2 x 2-1/4 inches on screw rods, with a
central opening with a screw thread. The fine
adjustment (Chevalier’s encased screw) is at
the left side. Below it is a cone and a revolv-
ing disc of diaphragms on a rod.

The rectangular arm is 3 inches long: it is
split and hinged at the front end. The lower
half is fixed to the joint and the upper half to
the body tube, and is held in place by a milled-
head pin. The body tube is 7-3/4 x 1-5/8 inches
and has a drawtube with a field lens; the prism
box slides in.
ting below the front end.
prism box and using an adapter the microscope
may be used in a vertical position. Height is
12 inches. m

The Y-shaped tripod foot of this instrument
(Fig. 77) is 10 inches long and 8 inches wide
at the front; the heel is hinged at 2 inches. The
circular pillar is 4 inches high and 1-1/2 inches

in diameter; it has a compass joint with a clamp

at the top. In this joint is a short, heavy arm,
that carries the 8-inch circular limb, with an
inner triangular bar.

The objective screws to a fit-
By removing the
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Fig. 77. Andrew Ross & Co., London, England;
simple and compound monocular; C. 1840. (AFIP
49091 - 60-4713-203)

The stage plate is 5-1/4 x 4-3/4 inches,
with a mechanical stage above that has rec-
tangular motions controlled by two racks and
pinions. Both pinions are fixed in a frame
below the stage and are not parallel. A re-
volving disc of diaphragms fits beneath the
stage with a short cylindrical tube. There is
a double mirror, 2-3/4 inches in diameter, at
the lower end of the limb on a sliding sleeve,
and immediately above is another sleeve with
an angle arm for a screw-in condenser, polar-
izer or dark well.

The micrometer fine adjustment is located
above the compass joint, and has a lever action
on the coarse adjustment; the rack and pinion
coarse adjustment is above on the triangular
bar. There is a ring at the top of the triangular
bar, and immediately above the ring the bar
becomes circular and carries a 2-inch-long col-
lar secured by a milled-head screw. A 5-inch
brass tube is fixed to this collar by two arms
that extend upward.

The body tube is 9 inches long and 1-3/8
inches in diameter and slides in the brass tube.
The lower end of the body tube has a screw-in
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nosepiece with an inner tube that slides freely
and is pressed down by a spring; this was in-
tended for a nosepiece fine adjustment.

For use as a simple microscope, the entire
arm may be removed and another substituted.
In working position it is 20 inches high. No
reference to it has been found in the literature,
and it probably represents Ross’ change from
the Jackson model and precedes his “long lever
bar” fine adjustment of 1843. It is signed on
the foot, “Andw. Ross & Co., Opticians, 33
Regent St., Piccadilly.” m

Fig. 78.

compound monocular; after 1840.

60-4713-229)

Georges Oberhauser, Paris, France;
(AFIP 71796 -

The leaded hase of this pancratic instrument
(IMig. 78) is 4-3/16 x 3/4 inch and the cylinder
body is 2-7/16 x 3-1/8 inches; the front is cut
away for 1-3/4 inches. The double mirror is
1-3/4 inches in diameter and is on a milled-
head pivot. There is a revolving disc of dia-
phragms below the stage plate with an opening
at the left side. The stage plate is 3-7/8 inches
in diameter, has a projection at the back, and
is fixed to the pillar.

Originally a circular pillar, 3-3/4 x 1 inch,
was fixed to the body by three screws. This
was altered by drilling the top of the pillar and
inserting a long iron bolt with a base nut, allow-
ing the pillar to move in an arc. The 1-1/4 x



7/16-inch arm is fixed to the pillar and has a
plate attached by screws to a tube, 3-3/4 x
1-1/8 inches, and is sprung at the top.

The center of the stage plate is metal with
a 1/8-inch recessed aperture of 1-5/16 inches;
there are openings for two spring clips, con-
denser and forceps. The body tube is 4 inches
long and 1-1/4 inches in diameter and carries
a rack at the back. Above this is another plate
with a single milled-head pinion on the left
side for the drawtube that carries a rack; the
drawtube has an opening for a compound ocular,
and has a screw-on cap. The nosepiece screws
in and has a breechlock fitting into which fits
a flanged objective.

This microscope was introduced by Ober-
hauser in the 1830’s and was a modification of
the Fraunhofer instruments; it is the earliest
Oberhauser microscope in the Collection that
bears a serial number. It is signed on the arm,
“Georges Oberhauser, Brevete, Place Dauphine
19, Paris,” and, “Microscope, Achromatique, a

(Grossissements, Variables, No. 1158." m

Fig. 79. Georges Oberhauser, Paris, France;
compound monocular; after 1840. (AFIP 49089 -
60-4713-12)

This instrument (IMig. 79) has a leaded cir-
cular base 3-1/4 x 1/2 inch, and a eylinder body
2-1/4 inches high and 2-5/16 inches in diam-

eter with an opening in front 1-5/16 x 1-3/4
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inches. It carries a single mirror, 1 inch in}
diameter, and a lever diaphragm cylinder. Th?
stage plate rotates on the body, is 2-7/8 inches |
in diameter, and has a projection at the lm{'k'
the central section is metal with a rvwwul )
aperture. '“
The circular pillar is 4 x 1-5/16 inches, ls[!'l
fixed to the stage plate projection, and tames"a
a fine adjustment with the screw head at the
base. An arm, 2-3/4 x 1 inch, and curved lu}
1-3/4 inches, is attached to the plliar and fixed L
to a sprung tube, 2-3/4 x 1-1/8 inches, into
which the body tube slides. The body tubeis *:
8-174 x 1-5/16 inches and has a screw rigg
dlvhmn in the central section. On a scparaie h‘
5-1/2-inch-high stand is an adjustable compound
condenc;or and a thin stage with a rvvo!vmgé
diaphragm 3-1/2 inches in diameter.
This model was designated by Oberhauser)
as, “Microscope a Tambour a Dlssectmn [dru' ,
microscope for dissecting). ]

anism of the substage. Height is 11-3/4 inches,
Accessories are 3 metal diaphragms and 3 com
pound oculars. It is signed on the arm, “Georges ©
Oberhauser, Place Dauphine 19, Paris, No
1391." m

AFIP 49075,
ular; C. 1841,

Maoker unknown; compound monge
Not illustrated. i

This instrument is a duplicate of that in Fig..l
78 (AFIP 71796) with the following excvptimﬂ:

objective screws to the body tube; and there
a stage condenser on an arm with milled head _
Screw, [{elght is 11 1/2 mches

screw cap. i
was introduced hy Georges Oberhauser of Par
in the 1830's, and was a modification of | .
Fraunhofer model. Early models had a rotating |
stage, i 0

pancratic. m

AFIP 49087. Bertrand, Paris, France; compound
monocular; C. 1841. Not illustrated.

This microscope is similar to that in
69 (AFIP 49084) by the same maker, exee
that it was made at a later date. m J
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Londen, England;
after 1841.

Fig. 80. Andrew Ross & Co.,
simple and compound moneccular;

(AFIP 49096 - 60-4713-210)

The two 5-inch-high uprights of this instru-
ment (Fig. 80) are strengthened by internal
buttresses mounted on a strong tripod 5-1/4 x 7
inches. There is an axis between the uprights
upon which the upper portion of the instrument
turns to either a horizontal or vertical position.
This movable part is fixed to the axis near its
center of gravity, and consists of the stage,
triangular bar and its socket, the arm that carries
the microscope tube, and the tailpiece and
“mirror.

The stage has rectangular movements on
racked cylinders and is moved by pinions with
milled heads below the stage. These are iden-
tical to those on the instrument made by Ross
in Fig. 77 (AFIP 49091).

The arm supporting the tube carries the
long lever fine adjustment operated by a milled
head on top of the arm and connected with the
sliding nosepiece. The triangular bar is oper-
ated by rack and pinion.

The tube is 7-3/4 x 1-1/4 inches, has a
screw-in sliding nosepiece, but no drawtube.
The tubular tailpiece is fixed to the stage. The
double mirror on a 2-inch sleeve is 1-3/4 inches
in diameter and slides on the tailpicce. On the
same sleeve is another short sleeve with an
arm for dark wells. The arm to which the tube
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is fixed is attached by a long milled-head screw
to the triangular bar. This entire arm may be
replaced by another arm if a simple microscope
is desired. Height is 15-3/4 inches. It is
signed on the tube, “Andw. Ross, Optician,
London, No. 65.” m

Fig. B81. Bertrand, Paris, France; compound
monocular; after 1841. (AFIP 49093 - 60-
4713-218)

The mahogany box container for this in-
strument (Fig. 81) is 2-1/2 x 3-7/8 x 1-5/8
inches with a brass dovetail mounted at the
front of the lid. The 7/8-inch-diameter base
screws to the tubular stand, 374 x 11/16 inch,
and has a fixed stage plate.

The single mirror is 7/16 inch in diameter.
At the back of the stand is a heavy brass plate
to which is attached the upper section of the
stand that has a sliding outer case for slides.
A cylinder section, 3/4 x 9/16 nch is screwed
to the upper end. At the top of the cylinder is
a 2-inch horizontal steel spring clamp, the lower
side of which is fixed to an inner tube. This
spring ¢lamp has a milled-head screw and forms
the fine adjustment. The body tube is 2-1/8 x
1/2 inch and slides into the inner tube. Ac-
cessories are 3 button-type objectives and a
compound ocular. m



Noel P. Lerebours, Paris, France;
1846. Not illustrated.

AFIP 49113.

compound monocular; C.

The tubular body of this instrument is 4-1/8
x 1-5/16 inches and screws to a hollow, cir-
cular brass base 1-7/8 x 3/8 inch. The upper
portion of the body is 1 inch in diameter and
is sprung. There is an oval cutout, 1 x 1-1/8
inches, at the bottom.

The 15/16-inch-diameter mirror is on a
milled-head pivot. The circular stage is 1-3/16
inches in diameter, has a central aperture, and
is fixed: the body is cut away above the stage.
There is no fine adjustment.

The sliding body tube is 2-3/8 inches long
and 1 inch in diameter. The 1-3/4-inch-long
compound eyepiece screws into the body tube.
Height is 8 inches. The only accessory is an
achromatic objective. It is similar to the in-
strument by the same maker in Fig. 82 (AFIP
49114). m

Paris, France;

1850. (AFIP

Noel P. Lerebours,
to

Fig. 82.
compound monocular; 1846
49114 - 60-4713-284)

This miniature drum microscope (Fig. 82)
has a 2-1/4-inch-diameter base fixed to the
tubular body that is 5-1/2 x 1-1/2 inches. The
upper 1-1/2 inches of the bedy is 1-3/16 inches
in diameter and is not sprung. There is a 1-1/16-
inch-diameter mirror. The 1-3/8-inch-diameter
circular stage is fixed.
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The body tube is 2-5/8 x 1-1/8 inches and
slides for coarse adjustment. The 2-inch-long
compound eyepiece screws into the body tube;
there is no fine adjustment. Height is 8 inches. m

AFIP 181. Makerunknown; compound monocular;
C. 1846. Not illustrated.

The tubular body of this instrument is 3-1/4
x 1-1/4 inches and screws to the 1-3/4-inch
circular base. There is an oval cutout, | x1
inch, in the lower portion of the body. The
15/16-inch-diameter mirror is inserted in the
cutout and is on a milled-head pivot. The cir-
cular stage has a central aperture and is fixed;
the body is cut away above the stage.

The sliding body tube is 2-3/8 inches long,
and the 1-1/2-inch ocular screws in. Height
is 6 inches. The instrument is very similar
to that in Fig. 82 (AFIP 49114) made by Noel
P. Lerebours of Paris. m

Powell & Lealand, London, England;

Fig. 83.
before 1848.  (AFIP

compound monocular;

49098 - 60-4713-137)

The solid tripod base of this instrument (Fig.
83) with a spread of 7-1/2 x 6 inches has a §-
inch-high screw-in pillar with a flange, 5 x
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1-1/8 inches tapering to 1 inch at the top from
1-1/8 inch at the base. The 8-inch-long Lister
limb has a horseshoe cast at the base that is
2 x4 x 7/8 inch. The tubular section at the
- eftrotates in the flange and is held by a screw.
There 18 a 2-1/4-inch arm at the right for the
hall-and-socket lever to the stage. To the lower
section of the horseshoe is attached a plate
with an opening and a breechlock setting and
into which [its the revolving disc of diaphragms.

The screw-in brass tubular tailpiece 1is
2-3/8 x 172 inch, and there is a fitting on a
~ pivot for the dark well. The double mirror on a
gimbal and pin is 2-1/4 inches in diameter.
The brass stage plate is 5-1/2 x 3-5/8 inches
with a 1-3/8-inch opening, is fixed to the upper
section of the horseshoe, and carries above it
the brass lever motion mechanical stage. There
are three threaded holes in the stage, one with
a milled-head screw, and a sliding bar at the
back.

The limb is attached by four screws to the
brass tube that is 5-3/8 x 1-1/4 inches and
sprung at the top and bottom. The lower end
has a slot in front, 1 x 1/4 inch, in which moves
part of the fine adjustment; the tube carries a
single milled-head pinion.

The brass body tube is 8-3/4 inches long,
has a sliding nosepiece, and the rack is at-
tached to the inner side of the tube. Height
is 15-1/4 inches. It is signed on the tube,
“Powell & Lealand, London™; it was designed
by C. Varley of London. m

The modified claw-footed base of this in-
strument (['ig. 84) is green japanned iron. The
curved pillar is 5 inches high, has a compass
joint at the lower end, and screws to the base.
At the top it is fixed to a tube, 2-5/8 x 1-1/8
inches, and carries a single milled-head pinion.
The single mirror is 1-1/16 inches in diameter
and fixed to the pillar by a pin.

Below the 2-1/4 x 1-3/4-inch stage plate is
a revolving dise of diaphragms:; above is a
lever mechanical stage. Fixed to the front of
the tube is a bull’s-eye condenser 1-1/2 inches
in diameter on a jointed arm. The body tube
. carries the rack, and is 6 inches long with the
drawtube closed.  Height is 10-1/4 inches.

It is most likely of French make, the me-
chanical stage dating it after 1843. The claw-
footed-type base was used generally after the
horseshoe base was introduced by the French-
man, Georges Oberhauser. m
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Fig. B4. Maker unknown; compound monocular;
C.1848. (AFIP 49097 - 63-6549)

AFIP 254. Maker unknown; compound monocular;
before 1850. Not illustrated.

The 4-1/4 x 5/8-inch circular leaded base
of this instrument is similar to the base of the
microscope made by Oberhauser in Fig. 79
(AFIP 49089), as are a number of its other
characteristics.  The lever movement of the
cylinder diaphragm is similar to models made
by Nachet of Paris.

There is a 2 x 2-1/4-inch cutout in front of
the 3-1/4 x 3~inch-long tubular body that houses
the 1-inch double mirror on a pivot with two
milled heads. The stage plate is 4 inches in
diameter, has a projection in back, and is fixed
to the body; it carries a mechanical stage.
Below the stage is a lever to operate the cylin-
der diaphragm.

The pillar is 3-3/4 x 15716 inch and is fixed
to the stage plate projection. It carries the
fine adjustment with base screw, and the arm
with a 1-3/4-inch ring to which screws a 2-
inch-long heavy tube into which the body tube
slides. The body tube is 7-1/4 inches long,
has a screw division at 4-3/4 inches, and a
I-inch conical nose: the objective screws in
and the ocular slides in. Height is 13-1/4
inches. Although not signed, the workmanship
points to Nachet, Sr., of Paris as the maker. m



Fig. 85.

Austria; com-

(AFIP 49100 -

Simon Plossl,
pound monocular; before 1850.
60-4713-148)

Vienna,

There is a screw-on brass socket on the
4-1/4 x 1/2-inch eircular pillar of this instru-
ment (Kig., 85) originally probably screwed to
a brass base, although it is now on a 5-inch-
diameter walnut base.

The 7/8-inc h-d iameter single mirror 1s on a
gimbal and 1-1/2-inch arm. The stage is 1-5/8
x 1-1/4 inches dfll’l is on a eollar with a fixed
pinion. The rack is inside the pillar that has a
recessed opening 3/8 inch in diameter.  The arm
is 1-1/2 inches long, has a ring end, and is
attached to the top of the pillar by a screw; it
MOVEes in an arc.

The body tube is 4 x 778 ipch, has a cone
nose 5/ %-inch long, and screws to the arm. The
upper section of the body tube has a field lens
and a single eye lens.
the three models made by Plossl before 1850;
this tvpe was also made with a drawtube. lHeight
is 10 mches. m

-- :

The 2-1/2-inch-high pillar of this instrument
(IFig. 86) 1s in the form of a monkey seated on
a rectangular block with his left leg crossed.
[t 15 attached to the circular, hollow metal hase
with screws.

This is the smallest of
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Fig. 86.
menocular; C. 1850,

M. Moreau,
(AFIP 49099 -60-4713-268)

Paris, France; compound

The extended forearms of the monkey support

the stage that is 1-1/4 x 1-1/16 inches with
a d/16-inch aperture.  The 5/8-inch-diameter

single mirror with double milled-head pivots is'

on two curved supports below the stage. The
arm is 1-5/8 inches long, has a tubular ring
5/8-inch in diameter, and is attached to the head
of the monkey by a screw,

The body tube is 1-5/8 inches long, has g
5/16-inch cone nose, and slides into the tube
ring. There is a field lens and th single eye-
piece screws in. Height is 4-1/2 inches, and
it is signed on the base, “.\Inrf-_e;.m. It is re
ferred to as the “monkey”™ microscope. m

This instrument (Fig. 87) has a cuculu:
leaded base 3-3/4 inches in diameter.  The
-T/8-inch-high pillar, 7/16-inch  square,
held by a screw in a 1-inch-high box casing that
screws to the base: the rack is al the back
The single mirror is 2
attached to the pillar by a pin, and held by g
SCrew.

The stage casing is 1 inch in diameter and,
with a single milled-head pinion, carries the
2-5/8 x 3-7/8-inch stage.  The stage has a
1/2-inch central aperture.  Below the stage is
a fixed cone and a revolving dise of diaphragms
on arod. The arm is 2-3/4 inches long, has g
ring, and is attached to Ihv pillar by a a(,ro“rﬁ
it moves in an are to the right.

I‘a..

inches in diameter, is |

|

r
|

5

|




COMPOUND MONOCULAR

Fig.87. Charles Chevalier, Paris, Fronce; com-
pound monocular; C. 1850, (AFIP 49102 - 60-
4713-248)

The bodyv tube has a drawtube, is 4-5/8 x
15/16 inch long, and screws to the arm. The
objective screws to the arm and the ocular slides
in. Height is 13 inches. This type microscope
was first introduced by Chevalier in 1838 and
was continued until after 1865, As none of his
instruments had serial numbers affixed, and the
lower-priced models were not signed, the date
of 1850 is approximate. m

The body i1s 1-1/2 x 1-3/8 inches long and
screws  to the 1-3/4-inch-diameter circular
leaded base of this instrument (Fig. 88). The
body has a cutout in front, 1 x 1-1/¥% inches,
that houses the 7/8-inch single mirror on a
milled-head pivot. The circular stage is fixed
to the body, is 1-5/16 inches in diameter, has
a 3/8-inch opening, and a projection at the back.

~ The circular pillar is 1-7/16 inches high and
3/8 inch in diameter, and secrews to the stage
projection; there is no fine adjustment. The arm
is attached to the pillar by a screw, has a tubu-
lar ring at the front, is 1-1/16 x 1 inch, and is
sprung; the arm and stage are blackened.

-
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Fig. 88.
C. 1850.

Maker unknown; compound monocular;

(AFIP 49101 - 60-4713-350)

Attached to the front of the arm tube is a
ball-and-socket arm with a 7/8-inch Selligue
lens condenser. The body tube is 2-5716 inches
long. The eyepiece is 1-3/16 x 778 inch, has
a compound lens, and screws to the body., Ac-
cessories are 3 ohjectives and a forceps. This
miniature instrument is constructed along the
lines of Georges Oberhauser’'s large model. m

This instrument’s (Fig. 89 circular leaded
hase is 1-7/8 x 3/8 inch and supports two thin
pillars, 11/16-inch high, to which is attached
the tubular body 4-1/2 x 1-5/16 inches. The
upper 1-1/8 inches of the body is 1 inch indiam-
eter and is sprung; it may be inclined to a hori-
zontal position. At the front there is a l1-inch
oval cutout.

The single mirror is 7/8 inch in diameter,
and is on a milled-head pivot that fits into a
slot in the right pillar when in vertical position.
At 1-5/8 inches the body is cut away at the
sides, and in this opening the 2 x 1-174-inch
stage 1s fixed. There is no fine adjustment.
The sliding body tube is 2-7/16 x 15716 inch.
and the compound ocular is 1-1-4 x 13716 inch
and screws in. m



Fig. 89.
C. 1850.

Fig. 90.
C.1850.

Maker unknown; compound monocular;
(AFIP 49104 - 60-4713-349)

Maker unknown; compound moenoccular;

(AFIP 164 - 60-4713-130)
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This instrument (Fig. 90) has a circular
leaded base 2-3/4 inches in diameter, and a
tubular body 6-1/2 inches long. The lower
4-1/1 inches of the body is 1-1/2 inches in
diameter, and the upper 2-1/4 inches is 1-1/§
inches: the upper section is sprung. A 1-1/4-
inch cutout at the front of the tube houses a
single mirror 1-1/16 inches in diameter on a
pivot, milled head at the left.

The stage plate is 2-3/4 x 1-1/4 inches, is
fixed to the tube at 2-1/16 inches with a cut-
out section above it. A second plate has the
fine adjustment on the right. There is a revoly-
ing dise of diaphragms below the stage with an
opening at the back. On a dovetail above the
stage 1s a bull’s-eye condenser 1-1/2 inches in.
diameter. '

The sliding body tube is in three sections,
The lower section is 3-1/4 x 1-1/16 inches,
and screws to the central section that is 1-11/16
X 1-1/4 inches and has a heavy collar. The
upper section screws to the central section
and is 1-1/4 x 1 inch. Height is 11 inches.
The instrument is constructed along the lines |
of the Fraunhofer model, but differs from any |
such models in the Collection. m

Sy

e

Fig. 91. Nachet & Son, Paris, France; com:
pound monocular; C. 1850. (AFIP 49103 - 40.
4713-158) i

The circular leaded base of this im-.:trument:
(Fig. 91) is 4-1/8 x 5/8 inch. A semicircula
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casting makes up the 3-1/4-inch square pillar
and stage plate: the casting represented an in-
novation. A tubular limb, 5 x 716 inch, with
a milled-head setscrew arises from the projec-
tion at the back of the pillar. On this Timb on a
sliding case is an arm with a ring opening for
a condenser or diaphragm. At the top on a slid-
ing case is another arm, 2-7/8 inches long, that
carries the 1-5/8-inch single mirror on a gimbal.

The stage is 3-5/16 inches in diameter and
has & 7/8-inch central aperture. The prism box
with tubular objective and screw fine adjust-
ment fits into a dovetail slide on the base. A
four-sided prism is the most important element
of this microscope.

The body tube is 7x 1-1/8 inches and angles
to the front of the prism box. The upper 2-1/4
inches comprise the compound eyepicce with
setscrew, and there is a slot with a screw ad-
justment for the micrometer slide; below il is a
screw and projection ring for the goniometer.
Height is 9 inches.

Accessories are 2 button-type objectives and
an ocular. It is signed on the base, “Nachet
et Fils, 17 Rue St. Severin, Paris.” This in-
strument was used in the labhoratory of the Medi-
cal Museum by Dr. J. J. Woodward, famed photo-
microscopist, from 1865 to 1884,

Dr. J. Lawrence Smith of the University of
Louisiana invented this type of microscope in
1850. It was devised to improve and simplify
the Chevalier inverted attachment to the uni-
versal microscope (1834), that was difficult to
work with.  From Dr. Smith’s drawings and
gpecifications Nachet constructed the first
instrument of this type which was exhibited in
September 1850). Another instrument with slight
modifications was used in the laboratory of
Wurtz and Verdier, Paris. Nachet exhibited the
“Nachet Chemical Microscope™ in 1851 at the
London Exposition, and he continued to produce
this type microscope with modifications for
more than 25 years, but at no time was Dr.
Smith mentioned as the inventor. m

This microscope (Fig. 92) has a solid tripod
foot and a screw-in tubular pillar, 5-1/4 inches
high and 15/16 inch in diameter, with a heavy
ring collar; there is an inner sliding tube with
compass joint. A short arm with ring casing
and screw clamp supports the 7 x 7/8-inch tubu-
lar limb to which is attached the fixed stage
casing with a single milled-head pinion.

The single mirror 1s 1-3/4 inches in diameter
and is on a sliding collar. The stage is 2-7/8
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Fig. 92. C. A. & H. Spencer, Canastota, New
York; simple and compound monocular; 1850.
(AFIP 49105 - 60-4713-22)

x 2-3/4 inches and is incurved at the back; it
has spring clips, a 1-1/8-inch recessed aper-
ture, and a breechlock socket for the condenser.
The limb is within a triangular bar and carries
the rack at the back. The 4-inch-long arm is
fastened to the bar by a milled-head screw; one
end of the arm is for a simple lens.

The body tube is 7 x 1-3/16 inches and
screws into the opposite end of the arm that
extends upward. There i1s a breechlock socket
for the objective; it has no fine adjustment.
Height is 18-1/4 inches. The microscope is
one of the first made in the United States. It
is signed on the tube, “C.A. & H. Spencer,
Canastota, N. Y.” Between 1830 and 1854,
C.A. and H. Spencer were producing both the
small and large trunnion Pritchard-type* micro-
scopes, and at least two types of cheaper stu-
dent models. About 1854 the firm name was
changed to Spencer and Katon, and later to
C.A. Spencer and Sons. m

*Andrew Pritchard, London, England, see

Fig. T4 (AFIP 49092).



Fig. 93.

Smith & Beck, London, England; com-
pound monocular; 1850. (AFIP 201 -60-4713-338)

The reversed c¢law-lfooted base of this in-
strument (Fig. 93) has a spread of 6-1/4 x 5-3/4
inches, with two 4-1/4-inch uprights attached
by screws.  The stage plate is 5-1/4 x 2-3/8
inches, 1s incurved at the back and has (langes
hinged to the uprights by screws. A tubular
tailpiece, 3-374 x 11/16 inch, carries the 2-inch
double mirror on a sliding case and arm.

A tubular limb with a cap and angular arm,
4-3/4 x 13716 inch, is fixed to the back of the
stage plate with a double milled-head precision
pinion.  Within the limb is another tube and a
rodd and spiral spring, with a milled head on a
lever below the stage plate that forms the fine
adjustment.

A mechanical stage with a revolving top
plate and slide holder bar is lxed to the stage
plate.  Originally, it probably had a cylinder
diaphragm, but now has an achromatic condenser
in o sprung casing with a setscrew on a square
arm attached to the left side of the stage plate.

The body tube is 5-3/4 x 1-7716 inches and
carries the rack and has attached a Brooke nose-
picee: it has a drawtube,  Height is 15 inches.

Il is signed, “Smith & Beek, 6 Coleman St
London, 2251.7  The type of fine adjustment
ahove not used on any other
model.  This student model was  made until
1876, but 1s not Hsted in the catalogucs of 1880,
Before 1896, Smith and Beck  introduced the
“pathological model™ that had the same fine ad-
Justment, a single pillar, and a tripod bhasce, m

desceribed Wias

Hi)

THE BILLINGS MICROSCOPE COLLECTION

Mew Haven, Con:

1855. (AFIP

Fig. 94. J. & W. Grunow,
necticut; compound mcnocular;

71790 - 66-1836-5)

On the circular base of this instrument (Fig, |
94) is another base that rotates, and which has)
a dovetail into which slides the prism box with
a fitting for an objective and the fine adjust-
ment. Phe body tube screws to the prism box
and carries the goniometer, slide-in micrometer,
and the ocular.,

The triangular pillar, 3-1/4 inches high, hasa
rack in front and is located at the back of the
revolving base. A casing with pinion and ad
x 3-inch stage plate are on the pillar. On the
stage plate is a lever mechanical stage, 3-3/8
inches square, with a 1-1/4-inch circular open-
ing: the lever is below the stage, and there are
two sliding bars in dovetail grooves.

A B x 1-inch tubular pillar with pinion iy
fixed to the projection at the back of the base
a triangular bar with rack is within the pillarn
The top of the bar i1s circular, 7716 inch in dian-
eter, and has a milled-head screw. On this bar
may be [itted an arm for the prism condenser,
the oblique illuminator, or the polarizer for the
inverted microscope. By removing the inverted
tube and prism box a double mirror may be in-
serted. When the arm with the extra body tube
is placed on the bar the instrument may be used
as an ordinary vertical microscope. The arm to
which the body is attached i1s 5 inches long
the tube 1s 6 x 1-1/8 inches, has breechlock
fitting for adapters and screw-in objectives,
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Accessories  are an objective: prism con-
denser: hull’s-eve lens: 2 oculars: goniometer;
mirror; and obbique illuminator. It s signed
on the base, *J & W Grunow, New Haven, Conn.,
No. 5 invented by Prof. <. Lawrence Smith.”
Made in 1855 it differs from the inverted chemi-
el microscope tyvpe made by the Grunows for
their trade. m

Fig. 95.
compound monocular;

69930 - 60-4713-82)

J. & W. Grunow, New Haven, Conn.;

1859. (AFIP

before

The Y-shaped cast iron base of this instru-
ment (Fig. 95) has two uprights 3-1/2 inches
high. The 3-1/2-inch-high triangular pillar, the
4 x 2-3/4-inch stage plate, and the brass trun-
nion bar arc all in one casting. A tubular tail-
piece, 2-1/2 x 3/8 inch, is fixed to the trunnion
bar and carries a sliding collar and arm for the
double mirror, that 1 1-1/2 inches in diameter
for the concave and 1 inch for the plane.

Below the stage plate is a breechlock for a
revolving dise of diaphragms. At the right of
the stage plate and fixed to it is a curved arm
for the lever mechanical stage. that has two
bar holders with dovetail slides.

The triangular pillar has an outer casing with
a short angular arm fixed to a 3 x 1-3,16-inch
tube, sprung at the top and bottom. mto which
the body tube slides. The fine adjustment is
at the back of the stage plate and works on the

outer casing of the triangular pillar. The body
tube is 7-1/2 inches long and 1-1/16 in diam-
cter, and has a heavy ring 4-3/4 inches from
the bottom. The ocular slides in, and the ob-
jectives have breechlock fittings. Height is
13-374 inches.

Accessories are 3 oculars and an objective.
It is signed, “J & W Grunow, New Haven, No.
179.”  Before 1856 the Grunows were making
two types of student microscopes.  The high-
priced model had a lLister limb with rack and
pinion. and the low-priced model was similar
to this model, except that it had a tubular pillar
and no mechanical stage. m

Fig. 96.
pound monocular; before 1860.
60-4713-117)

F.W. Schiek, Berlin, Germany; com-
(AFIP 49118 -

The horseshoe-shaped base of this instru-
ment (Fig, 96) is made of japanned iron and is
J3-174 x 2-1/4 inches., and attached to it 18 a
brass pillar 3-15716 x 11716 x 58 inch. A
double mirror, 1-1/4 inches in diameter. is at-
tached to the pillar by a pin and screw.

The 2-7°8 x 3-inch stage is also attached to
the pillar by a U-shaped projection and pivot
screws. [t has a 9 16G-ineh contral aperture,
and a revolving dise of diaphragms. There is a
projection at the inner back of the stage with a
milled-head screw pin through the pillar that
serves as a fine adjustment.



The 2-3/4-inch-long arm is attached to the
pillar by a serew. There is a 1-1/2-inch ring at
the front with a fixed tube 2 x 1-3/16 inches.
The body tube is 6 inches long with a cone nose
at the lower 3-1/2 inches. The upper section
of the tube is 2-1/2 x 1 inch and slides into
the fixed tube for coarse adjustment. Height
is 9-1/2 inches. After Oberhauser introduced
the horseshoe-shaped base in 1848, this model
came into use to insure space for oblique
illumination. m

AFIP 53392, Moker unknown; compound monoc-
ular; C. 1860. Not illustrated.

This is similar to the instrument in Fig. 50
(AFIP 49068). Principal differences are that
the tube with ring top is 3-1/8 inches long, and
the body tube 6 x 1-5/8 inches. The rack is
screwed to the outside of the tube and a single
milled-head pinion is fixed to the tube: holes
for glass tubes are above the stage. Height is
10-3/4 inches.

Accessories are an objective: objective with
lieberkithn attached to the stage; ivory slider;
and a brass-mounted hand glass. It is signed
on the body tube, *J.H. Steward, 406 Strand,
London”; it was sold, not made, by Steward,
who established a business in 1856 and made
mathematical instruments and sold microscopes.
(Donated by Dr. M. Abrahams) m

Attached to the 3-1/2 x T7/16-inch leaded
base of this instrument (Fig. 97) is a cylin-
drical body 2-1/2 x 2-9/16 inches, that has an
opening in front 1-1/2 x 1-3/8 inches. The
single mirror is 1-1/8 inches in diameter, and
there is a revolving dise of diaphragms. The
stage is attached to a fixed plate and is 2-1/2
x 3-1/2 inches. 'There is a fan-shaped projection
at the back, and a 9/16-inch central aperture.
The projection has an indicator and a graduated
scale marked, “Presbyte - Moyenne - Myope,”
[[Far-Normal-Near].

The 2-1/8 x 3/4-inch pillar arises from the
fixed circular plate. On the pillar below the
plate is a two-armed adjustment for the indi-
cator. Attached to the top of the pillar is a
3-inch-long arm to which is fixed a 3 x 13/16-
inch tube, sprung below and slotted at the back.
In front of the tube is a dovetail for the stage
condenser. On the arm, at the back, is another
tubular pillar, 3 x 5/8 inch, that carries the
screw adjustment; this is attached to an arm
that is screwed to the body tube.

[

(V]

4-3/4 x 11/16 inch, with a rack at the back and’
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|

Nochet & Son, Paris, France; compound

{

Fig. 97. |
(AFIP 49106 -604713-110;'?
i

Qll

monocular; C. 1860.

The body tube with cone nose is in two se
tions, the lower 4-3/8 inches and the uppet
4-7/16 x 1-1/8 inches; the upper section screws |
to the lower section. Height is 12-3/4 inches.
It is signed on the arm, “Nachet et [Fils, Rue
Serpente”16, Paris.” m

Moker unknown; compound monocular '
Not illustrated. |

AFIP 163.
C. 1860.

This instrument is similar to that in Fig, 50
(AFIP 49068). Accessories are 4 objectives;:
objective with lieberkiihn; mounted hand glass;
live-box; and brass tale box. It is signetlié%
“Semmons, New York™; it was sold by thal?;
company. =

This instrument (Fig. 98) has a circula’
leaded and conical base 3-1/4 inches in dian-:
eter, to which is attached the tubular pillar,

a heavy collar. A dovetail piece, 6-1/2 x /8
x 1/8 inch is fixed on a 2-3/8-inch-long casing |
with a double milled-head pinion. A vertical |
stage, 1-1/2 x 2 inches, with a disc of dis |
phragms on a rod is on sliding fittings. The
single 1-1/8-inch-diameter mirror is on a gimbal |
and rod. i
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#ig. 98. MNachet & Son, Paris, France; com-
pound monocular; C. 1860. (AFIP 49107 - 60-
4713-243)

At the top of the pillar is a fixed horizontal

ring, 2-3/8 x 1-1/4 inches, with a double milled-
~ head pinion at the top. The body tube is 3-1/4
X 3/4 inch, has a cone nose, and carries a
rack. The 3-1/4-inch ocular screws to the body,
and there is an eye lens and field lens. Height
is 8 inches. It is signed on the base. “Nachet
et ['ils, Rue Serpente 16, a Paris.” m

Fig. 99. Charles Boker, London, England; com-
pound monocular; C. 1860. (AFIP 49243 - 60-
4713-324)

An 8-1/2-inch-long tubular limb and angular
arm are attached to the body tube of this port-
able instrument (Fig. 99), the lower end of which
carries a 2-inch circular stage on a sliding body.
The stage has a 1-3/16-inch central aperture,
the stage casing has a screw opening, and the
lower side of the stage has a fixed lug with
screw openings. These permit the insertion of
three steel rods when the instrument is to be
placed in a vertical position.

Below the stage is a sliding tube with gim-
bal and a l-inch-diameter single mirror. The
upper end of the limb has a milled-head screw
fine adjustment, and immediately bhelow are
hinged two 8-inch-long tubular legs, which when
combined with the limb, form a firm tripod sup-
port. The legs are made to store accessories.
The body tube is 7 inches long and has a draw-
tube. It is signed, “Baker, London.” m

AFIP 45263. Maker unknown; compound monoc-
ular; after 1860. Not illustrated.

Attached to the horseshoe base of this in-
strument is a brass tubular pillar 2-5/8 x 7/8
inch with a ring top. The 3-1/4 x 2-3/4-inch
stage is incurved at the back and is fixed to
the pillar ring; it has a revolving disc of dia-
phragms. The upper end of the pillar is tri-
angular, 2-1/8 inches high, and has an outer
casing with milled-head fine adjustment at the
top. The 2-3/4-inch arm is fixed to the pillar
and has a ring end in front that holds the 2-1/2
x 1-1/4-inch screw-in tube.

The body tube is 5-1/2 inches long, has a
cone nose, and drawtube with sliding motion.
The single mirror is on a gimbal with a ball-
and-socket arm attached to a pivot below the
stage. Height is 10 inches. It is very similar
to a small model made by £. Hartnack of Paris.
(Donated by Dr. D.O. Cullen) m

The japanned iron, claw-footed base of this
instrument (Fig. 100) has two 3-3/4-inch up-
rights attached and is similar to others made by
Andrew Ross of London. The stage is 2-3/4
x 2-1/2 inches and 1s cast with two {langes and
a l-inch-high collar; it is attached to the up-
rights by pivot screws. A tubular limb, 4-1/4
x 3-1/4 inches, that carries the slide casing for
the 1-1/2-inch single mirror, is attached to the
stage collar, The stage has a sliding bar, a
3/4-inch central aperture, and openings for the
condenser and forceps. Beneath the stage is a
revolving disc of diaphragms.
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Fig. 100. Maker unknown; compound monocular;

after 1860. (AFIP 158 - 60-4713-122)

There is a double milled-head pinion on the
collar, and a triangular bar with rack at the
back within the limb. The arm is 3 inches long
and is attached to the bar with a screw. The
body tube is 7 x 1-1/8 inches, has a screw-in
cone nose 3/4 inch long, and screws to the arm.

Originally the base and uprights were ja-
panned green, but were later repainted aluminum.
The mirror case, diaphragm and objectives are
black in color; all other parts are nickel plated.
Height is 14-3/4 inches. It is signed, “J. H.
Steward, 406 Strand, London, No. 3127; it was
sold, not made, by Steward. m

The center of the 5-3/8-inch circular base
of this instrument (Fig. 101) has been partially
cut away. The 2-3/4-inch tubular pillar has
a ring, and the upper 3 x 1-1/8-inch section is
also cut away in the front and back. The stage
is 3-7/8 x 2-3/4 inches, is fixed to the angular
arm, and carries the slide holder and spring.

On a tubular fitting beneath the stage is a
single mirror, 1-1/16 inches in diameter, on a
gimbal and pivot, and a eylinder with a swing-
out diaphragm with stop. The stage condenser

Hd

Fig. 101. Smith, Beck, & Beck, London, Eng |
land; compound monocular; C. 1862. (AFIP
49112 - 60-4713-114) {

is attached by ball-and-socket joint to the left:
of the stage. The angular arm is attached to
the pillar by a milled-head pinion that forms|
the axis for the lateral inclination and the coarse
adjustment. The front section of the arm is4
inches long and dovetailed with lock screws at @
top and bottom. The fine adjustment milled-
head pinion is at the top of the pillar. ¥
The body tube with chain rack is square and /|
4-1/4 x 1-1/8 inches; the upper section is tub- |
ular and 1-1/4 x 7/8 inch, and the lower seed!|
tion is conical and 1-1/8 inches long. Height!
is 12-3/4 inches. Accessories are objective |
and a compound ocular. It is signed on the base, |
“Universal Microscope, Smith, Beck, & Beck?
London, 4309.” m "

This instrument (Fig. 102) has a solid tripod l
base and a single pillar, 2-7/8 x 1 inch, sur
mounted by a compass joint. The Lister arn
carries a single milled-head pinion. The stage!
plate has a 1-inch central opening, is fixed fo
the arm, has dovetails for a mechanical stage,
and is 2-7/8 x 2-9/16 inches.
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102.

Fig.
Pennsylvania;

(AFIP 49108 - 60-4713-76)

Philadelphia,
C. 1862.

Joseph Zentmayer,
compound monocular;

Beneath the stage is a fixed cylinder with a
revolving disc of diaphragms. The tailpiece is
3 inches long, flat, beveled, and on a screw
pivot. It carries a sliding case with a double
mirror on a gimbal, and is 1-5/8 inches in diam-
eter on the concave side, and 1-3/8 inches on
the plane side. The bodyv tube 1s 7-7/8 x 1-1/4
inches with a short cone nose, and carries the
rack; the fine adjustment is a short lever in
front of the tube.

It is signed on the foot, “Jos. Zentmayer,
Philadelphia.” This model was introduced in
1862 for use by U.S. Army hospitals, and was
made until 1876, when a circular stage and
swing substage were included in its construc-
tion. m

AFIP 292, Joseph Zentmayer, Philadelphia,
Pa.; compound monocular; C. 1862. Not illus-
trated.

This instrument is a duplicate of that in
Fig. 102 (AFIP? 49108) by the same maker with
the following exceptions: The stage plate is
cut away in front to a depth of 1-3/4 inches and
2 inches wide; it has dovetail sides. The sec-
ond stage, added along with a mirror in 1942,
has two plates cut away in the same manner.

k) |

n

The lower plate slides into a dovetail; the upper
plate is attached at the back to two pillars,
1-174 inches high, and carries a slide holder
with spring clips. Height is 15 inches, and it
is signed, “Jos. Zentmayer, Philada.” It
known as the “United States Army Hospital
Model,”™ as is that in Fig. 102. m

is

Fig. 103. Joseph Zentmayer, Philadelphia, Pa.;
compound monocular; C. 1862. (AFIP 49119 -
60-4713-86)

This instrument (Fig. 103) is mounted on a
tripod base. The body and stage swing on two
brass pillars, 4-3/4 x 7/8 x 3/4 inch, that rest
upon a revolying plate, 3-1/4 inches in diam-
eter, with a graduated edge by which the angu-
lar apertwre of the objective glasses may be
ascertained.

The body is 9-1/8 x 1-1/4 inches and is
moved with a double milled-head pinion and rack
for the coarse adjustment; there is a fine micro-
meter screw for the fine adjustment.

The mechanical stage is 4 x 4-3/8 inches,
has a screw adjustment with a milled-head
pinion for the horizontal motion, and a deli-
cate chain and pinion with milled-head screw
for the vertical motion. At the center of the
upper side of the stage is a circular plate
with graduated edge for measuring aperture



angles. The stage is 3/16 inch thick and affords
unusual facility for greater obliquity of illumi-
nation when difficult tests are to be resolved.

Under the stage is a small tube with rack
and pinion attached; the accessory illuminating
apparatus is carried in this tube. The double
mirror 1s 2-1/8 inches in diameter, and its arm
slides inside the tubular bar that is jointed
with screw pivol to provide the required motion
for oblique illumination. There is a graduated
drawtube that slides into the body tube. Height
is 19-1/4 inches. It is known as the “Grand
American Model,” and is signed, “Jos. Zent-
mayer, Maker, Philadelphia, No. 36.” The first
microscope made by Zentmayer in 1854 closely
resembles this instrument. m

AFIP 38.

pound monocular; C.

J.& W. Grunow, New York, N.Y.; com-
1865. Not illustrated.

This instrument has an iron base cast with
the 4-inch pillars. A gimbal with a 2-inch
double mirror is attached to the 4-inch swinging
tailpiece. The adjustable stage is 3 x 4 inches
with a 15/16-inch-diameter central aperture.

The T-inch-long body tube with a rack at the
back is screwed to the Lister limb: attached
to the tube is a screw fine adjustment. Height
is 15 inches. It is signed, “J. & W. Grunow,
New York, 458." m

Fig. 104. Howkins & Wale, New York, N.Y.;
compound monocular; before 1867. (AFIP 357 -
60-4713-79)

THE BILLINGS MICROSCOPE COLLECTION |

The coarse adjustment of the spiral slide of |
this instrument (Fig. 104) is original with George |
Wale, and was used on a student model exhi- |
bited at the International Fxposition in Phila- |
delphia in 1876. In 1879 Wale devised an im-|
proved method of inclining the microscope ll!:iln
was later adopted by Swift & Son. London. !

The reversed ¢law foot has a spread of 5-1/4 |
x 7 inches, and two bhlack japanned iron fixed u';
uprights 3-3/8 inches high. A curved arm on?
an axis with a screw clamp is fixed to a tube, §
4 x 1-9/16 inches; they are of blackened brass, |
and the tube has a spiral opening of 5716 inch; a
The flat tailpiece on a pivot to the axis has a1
double mirror, 1-3/4 inches in diameter, ona |
slide with handles, and the blackened ('_\']imiurfi}
substage, on a slide with lever motion. has a :
diaphragm. '}',

The stage plate, 3-1/8 x 2 inches, is hinged..":
to a plate on axis. It has a screw spring clany !
for the glass stage plate with a slide har. 'l'he |
fine adjustment micrometer screw on the limh!
acts on the stage. The body tube is 7-1 i\'
1-7/16 inches and has a screw at the lower side. |
It moves in a spiral opening and provides 4
rapid and steady movement. Height is 14-1/4
inches. It is signed. “Hawkins and Wale. New |
York.” George Wale was a microscope maker §
in New York and Paterson, New Jersey, fron !
the 1860's until the carly 18807s. Hawkins | isil
otherwise unknown and his name does not ap 8
pear on other instruments made by Wale. m ¢

R. & J. Beck, London, Englond; I
1867. Not illustrated,

AFIP 49122.

compound monocular; C.

This instrument is similar to that in Fig. 93 ':;'
(AFIP 201) bv Smith & Beck with the toilumng"
differences: It has a reversed claw foot spread &
of 5-1/2 x 6-1/2 inches, and the stage plate
is 4-1/2 x 3-3/8 inches. The tubular tailpiece 8
s 3-3/4 inches, has a 1-5/8-inch double miror §
on a slide casing, and a straight arm. Thel
glass stage plate is 4 x 2-1/2 inches, hasal
spring holder and slide bar, and an aperture fou§
the stage condenser. i

The tubular limb is 4-5/8 x 13/16 inch, and}
has attached an angular arm with pinion and
double milled-head screws. The bhady tube is 3
8-1/2 x 1-7/16 inches with a 7/8-inch nose; it
has a drawtube and carries the rack. Tt is signed’
on the hody, “R. & J. Beck, 31 Cornhill, London,
5001.”  This microscope is another of those
used by Dr. J. J. Woodward, famed Medicall
Museum photomicroscopist, in connection with
his photomicrographic research. m
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AFIP 49117. R. & J. Beck, London, England; Accessories are 2 objectives; 4 oculars; and
compound monocular; C. 1867. Not illustrated. a cyvlinder diaphragm. It is signed on an upright,
“Smith & Beck, London, 5018."7 Called the
“Educational Model,” it was first exhibited in
1855; the serial number suggests a date of
about 1867. It was listed in catalogues from
1856 to 1865. m

This microscope is very similar to that in
Fig. 93 (AFIP 201). The mirror of this model
is on a sliding case with pivot arm, the stage
plate is 4-1/2 x 3-1/2 inches, and below it is
a cylinder with a revolving diaphragm. It is

signed, “R. & J. Beck, 31 Cornhill, London,
7. m AFIP 71807. Smith & Beck, London, England;
compound monocular; C. 1867. Not illustrated.

This instrument is a duplicate of that in Fig.
105 (AFIP 49111) by the same maker. Acces-
sories are 4 glass sliders and stage forceps.
It is signed, “Smith & Beck, London, 5019.” m

Fig. 105. Smith & Beck, London, England;
compound monocular; C. 1867. (AFIP 49111 -
60-4713-140)

The 11 x 4-1/2 x 1/4-inch walnut base of
this instrument (Fig. 105) supports two brass
uprights.  The stage plate is 2-1/16 x 3-1/2
Jinches with flanges, and is connected to the
uprights by a trunnion with two milled-head
screws; it has a cylinder for a diaphragm.

The tubular tailpiece, 2-1/4 x 1/2 inch,
carries the single 1-11/16-inch mirror on a pin.
The tubular limbh with angular arm is 4-1/2 x

Fig.106. Boston Optical Works (Tolles), Boston,

s . M = d lar; af 1867. (AFIP
13/16 inch and is attached to the stage plate; 1;;:5 _c;gn::;r;.ﬁ )manm:u orerer o

The arm is fixed to a tube 4 x 1-7/16 inches.

The limb, arm, tube, and cylinder are all black- This instrument (Fig. 106) has a claw-footed
ened brass. base with a spread of 6-3/4 x 7-3/4 inches, and

The fine adjustment is a milled head at the  two conical pillars 5-3/4 inches high. A steel
top of the limb. The body tube is 8-3/4 inches trunnion supports the Lister limb (Jackson
long, slides, has a short nose, and no drawtube. model) with a double milled-head pinion. The
The 1-1/4-inch stage condenser is on a ball- tubular tailpiece is 2-3/4 x 11716 inch, carries
and-socket arm attached to a trunnion on the a double mirror on a gimbal, and two jointed
left side. Height is 15-1/2 inches. arms and a sliding case with sctscerew.

=1
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A heavy stage ring, 4-7/8 inches in diam-
eter, is fixed to the limb. Above it is a thin
revolving plate that carries a thin mechanical
stage that has two motions. There are two
milled heads on top of the stage and an adjust-
able slide bar. Below is the substage tube with
rack and pinion and centering screws.

The body tube is 8 x 1-1/2 inches, has a
graduated drawtube, spring nose, and a short
lever fine adjustment. It is 18 inches high and
weighs 14 pounds.

It is signed, “Boston, Optical Works, Tolles.”
Robert B. Tolles (1822-83), the name included
in the signature on the tube, was an apprentice

of Charles A. Spencer, microscope maker of

Canastota, N.Y. In 1858 Tolles established a
small business in that city, for the purpose of
making lenses.
the newly organized Boston Optical Works,
where stands and lenses were made, and his
objectives earned a high degree of acceptance
i the microscope field. m

Fig. 107. Jomes W. Queen, Philodelphia, Pa.;
compound monocular; before 1868. (AFIP
19459 - 60-4713-67)

The claw-footed bhase of this instrument
(Fig. 107) has a spread of 5-7/8 x 5-3/4 inches.
The two uprights are 3-1/4 inches high and are
of cast iron, japanned black. The brass stage
18 2-7/8 x 4 inches, is incurved at the back,

In 1867 he became manager of
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and cast with a 7/8-inch collar and flanges; it
is attached to the uprights by screws. Ther,
is a recessed aperture in the stage, 1-1/18
inches in diameter, a slide har. and openings
for a stage condenser and forceps. Beneath
the stage i1s a revolving disc of diaphragms,

The tubular tailpiece is 3 x 3/4 inch, and i
fixed to the stage plate with screws. It carries
a single mirror 1-1/2 inches in diameter on
gimbal and pin. The collar carries a double
milled-head pinion and triangular bar with rack
at the back. The arm is 2-1/2 x 7/8 x 5/1f
inch, and is attached to the bar by a screw
there is no fine adjustment.

The body tube is 6 inches long and 1 inehj
in diameter and screws to the arm; there is m
drawtube. It is 11 inches high. It is signed
“Jas. W. Queen, Phila.” This model was intre-
duced about 1865, and its base and uprights arg
modifications of those made by Andrew Ross'
of London in the 1840’s. This is probably one
of the earliest models; it was improved an
better constructed around 1870 following the
reorganization of the firm of James W. Queen
and Co. m '

Powell & Lealand, London, England; IIJ
(AFIP 49124 - 60-

Fig. 108.
compound monocular; 1868,
4713-128)

The upright tripod of this instrument (Fig, ,
108) is 5 inches high and has a spread of 9 x
7-1/4 inches. The trunnion with limb is 7-7/16
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inches long and the upper section, 4 x 2-3/16
inches, carrics a double milled-head pinion.
The central section is a massive graduated
ring, 5-1/4 x 7716 inch, with a 2-1/4-inch pro-
jection at the back. The lower section is the
tubular tailpiece that is fixed to the ring pro-
jection by a plate and screws. The 2-7/8-inch
double mirror is on a half gimbal and two jointed
arms, and is carried on a sliding case with set-
screw,

Within the large ring is a thin ring with rack
that rotates by a horizontal pinion (the 1861
model had a vertical pinion). The substage is
on a dovetail slide with rack and pinion on the
left side; it is fixed to the back of the outer
ring and is not moved by rotation of the inner
ring, as was the case with the 1861 model sub-
stage. The stage plate is 3-3/4 x 3-3/8 inches
and is 1-1/4 inches above the ring, and carries
a Turrell mechanical stage. The bar is 1-9/16
inches and is planed at the sides to 1-1/4
inches; the single rack is at the back.

The arm is 6 x 1-1/4 x 7/8 inch and is at-
tached to the bar by a screw. It carries the
long lever fine adjustment with a milled head on
top at the back. The 1-1/4-inch nosepicce is
fixed to the front of the arm, and has a side
opening for a prism. The body tube is 6-1/8 x
1-5/8 inches, screws to the arm, and has a
drawtube. Height is 17-1/2 inches.

Accessories are 9 objectives; 8 oculars;
paired ocular; 2 lieberkuhns; 3 selenites; 2 dark
wells and holder; 4 illuminators; binocular tube;
erecting tube; 2 micrometers; Nachet prism;
revolving disc of diaphragms; stage forceps;
adapter; spot lens; oblique illuminator; camera
lucida; oil condenser; polarizer; high and low
prisms; and achromatic condenser. It is known
as Model No. 1, and is signed, “Powell & Lea-
land, 170 Fuston Road, London, 1868. m

The brass base of this instrument (Fig. 109)
has rounded ends and is 2-3/4 x 3-7/16 inches;
at one end is a conical pillar 4-7/8 inches high.
The 1-1/4-inch double mirror on a gimbal and
two jointed arms is attached to the base in
optic axis.

The stage is 2-3/4 x 3-1/8 inches, has a
circular cutout at the back, and is attached to
the pillar by pivot screws; it has a 5/8-inch
central aperture. Beneath the stage is a dove-
tail slide diaphragm holder, and there is a ver-
tical rod at the back with a spiral spring. A
milled-head screw through the pillar to the rod
forms the fine adjustment.

Fig. 109. F.W. Schiek, Berlin, Germany; com-
pound monocular; C. 1869. (AFIP 49121 - 60-
4713-111)

The arm is 2-7/8 inches long and fixed to
the pillar. It has a ring front into which screws
a sprung tube, 2-1/2 x 1-1/8 inches. The body
tube with short nose is 5 inches long; it has a
drawtube and slides into the arm tube. Height
is 11-1/4 inches. Accessories are 2 oculars.
It is signed on the arm, “Schiek in Berlin, No.
1143." Some of the instruments by this maker
are signed, “Schieck,” “Shieck,” others,
“Schiek.” m

J. & W. Grunow, New York, N.Y.;
1869. Not illustrated.

AFIP 162.

compound menocular; C.

This portable instrument is somewhat similar
to the model by Charles Baker in Fig. 99 (AFIP
49243) particularly with regard to its support.
Two 7-inch-high hinged, square and pointed legs
are attached to a plate that is screwed to the
tube:; a rectangular limb and angular arm are
also attached to the sprung tube.

The stage plate is 2-1/2 x 1-7/8 inches and
is fixed to the limb. Above it is a thin plate
screwed to the left side and below it at the
right is a milled-head screw fine adjustment; this
moves the upper plate on an arc.

The single 1-3/8-inch-diameter wmirror is
attached by a swinging arm and gimbal to the
limb. The 7-1/2-inch-long body tube slides.
It is 10 inches high when closed, and signed,
“J. & W. Grunow, New York, 556.” m



AFIP 58961-31. E.
N.Y.; compound monocular; C.
trated,

New York,
Not illus-

B. Meyrowitz,
1870.

This corneal instrument is all brass except
for the cast iron base that is 20 inches long,
from the rear of which arises the chin rest, and
from the front the T7-inch-high brass pillar.
Height is 18 inches. It is signed, “E. B. Mey-
rowitz, New York - Paris, 107.” (Donated by the
American Ophthalmological Association) m

Fig. 110. I, Roxley, Brighton, England; com-
pound monocular; C. 1870, (AFIP 517554 - 60-
4713-235)

The base of this instrument (Fig. 110) has
a spread of 4 inches, and supports iwo 3-1/4-
inch-high pillars. A 4-1/4-inch swinging tail-
picee has an inclosed rack with two screw ad-
justments:; a J-inch arm is screwed to the top
of the rack. "The 4-1/2 x 2-1/2-inch stage is
cut away in back and inserted into the upper
inch of the tailpiece. The stage plate is se-
cured to the stage by a 2-3/4-inch spring pin.

The body tube is 7 inches long and is in-
serted into the arm, and has a screw fine ad-
justment at the lower end. Height is 14 inches.
Accessories are lwo objectives and a prism.
It is signed, “l. Roxley, 128 S. James St.,
Brighton.™ (Donated by Dr. J. R. Schumaker) m

60
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i
J. & W. Grunow, New Haven, Conn.;Lll
(AFIP 517?’45-'i

Fig. 111.
compound monocular; C. 1870.
60-4713-380)

The black base of this instrument (Fig. 1111
has a spread of 6 inches and supports the brass
upper portion with an overall height of 17 inches, |
The two pillars are 5 inches high. and the 2-1/%
inch-long tailpiece attached to the trunnion has
a short arm on a pivot with gimbal and double
mirror. d
The stage is 3 x 4 inches with a 1-inch cen-|
tral aperture and two side adjustments. The
stage and the 8-inch-long body tube with rack
at the back are screwed to the 7-inch curved
limb; there is a fine adjustment attached to the
lower section of the limb. A double nosepiece’
with Bausch & Lomb objectives is attached
to the body tube. It is signed, “J. & W. Grunow,!
New Haven, Conn., No. 195.” (Donated by L,
Colonel David W. Dick) m

R —

This table model all-brass microscope (Fig |
112) has a rack and pinion vertical movement
that extends upward from the center of the base,|
which is 3-1/2 inches in diameter and 1-1/4)
inches high. The tapered arm is 4-3/4 inches |
long and screwed to the triangle upright. In|
serted at the opposite end of the arm is a ci:-';
cular opening through which is fitted a bedy tube
12 inches long. m

|
1
|
|
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Fig. 112. Powell & Lealand, London, England;
compound monoculor; before 1870. (AFIP
49405 - 60-4713-301)

Fig. 113. Moaker unknown; compound monocular;

before 1870, (AFIP 55840 - 60-4713.115)
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The claw-footed base of this instrument
(Fig. 113) has a spread of 6 x 6 inches, and at-
tached to it are two 4-1/4-inch uprights of cast
iron, japanned black. The 1l-inch collar and
trunnion of the stage plate are cast in brass
and fixed to the uprights with screws: the col-
lar carries a double milled-head pinion.

The tubular tailpiece is 3-1/4 x 4 inches,
is fixed to the lower side of the collar, and
carries a 1-3/4-inch double mirror on a gimbal
and a heavy brass ring arm; it slides on the
tailpiece. The stage is 3-1/2 x 2-7/8 inches
with a 1-3/16-inch aperture, and has a heavy
U-shaped plate slide holder on pins. Beneath
the stage is a revolving disc of diaphragms,
2-3/4 inches in diameter, that moves from the
left. The collar carries a triangular bar with
rack at the back.

The arm is 4 x 7716 inch with 1-3/8 inches
at the front; the back 7/8 inch is fixed to the
bar with a screw. The body tube is 7 x 1-1/4
inches and screws to the arm; there is a shorl
screw-in cone nose. There 1s no fine adjust-
ment. Height is 15-1/2 inches. m

114.
compound monocular; before 1870,

60-4713-250)

Fig. E. Hartnock & Co., Paris, France;

(AFIP 80375 -

The horseshoe base of this instrument (Fig.
114) has a rectangular pillar 3-1/2 x 2-1.2 x
7/16 inch, cut away at the sides with a central



slot; a 3-1/8-inch circular plate with a pro-
jection at the back is fixed to the pillar. Be-
neath the plate is a dovetail slide and tube for
a condenser. The 1-5/8-inch double mirror is
on a gimbal and arm with milled-head setscrew
and moves in the slot.

The stage is 3-1/8 x 3-1/4 inches and is at-
tached to the heavy plate of the same size with
a projection at the back. A 3-inch-high tri-
angular limb rises from the projection and has
a tubular outer casing with an angular arm fixed
to a split tube 2-3/4 x 1-1/4 inches. The milled-
head fine adjustment is at the lower end of the
bar.

The body tube is 4 inches long, has a short
nose, a double nosepiece, a drawtube, and
slides into the split tube. It is 11 inches high
when closed.

Accessories are an objective, 3 diaphragms,
and an ocular. [t is signed on the arm, “E.
Hartnack et Cie, Place Dauphine 21, Paris.” m

Fig. 115. F.W. Schiek, Berlin, Germany; com-
pound monocular; C. 1870. (AFIP 49125 - 60-
4713-329)

The horseshoe base of this modified Hart-
nack-type microscope (Fig. 115) supports two
tubular pillars 3-1/2 inches high. The trunnion,
tailpicce and stage plate are in one casting and
attached to the pillars by screws. The tail-
piece is 2-3/8 x 1-1/8 x 1/4 inch, has a central
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slot, and carries a 1-3/4-inch double mirror @
a gimbal and jointed arm with a milled- nvsu
setscrew. |
The circular stage plate is 3 inches in d'mm...
eter, and beneath it is a dovetail that tdl’l‘l(',“"
at the right a sliding holder for L(Jr]d(ll‘wuﬂ
diaphragm. The stage is 5-1/8 x 3-172 x 1/
inch, has a l-inch aperture, and is attached i
the plate with 3 screws. The 4-3/4-inch i
angular limb rises from the stage, and has i
tubular outer casing with a broad arm attachel)
to a 2-3/4 x 1-3/16-inch tube, with a lelglu
milled-head pinion in front. il
The body tube has a short cone nose and| =s|
8 inches long; the lower section, 3-5/8 x 1 inch
carries the rack in front. The upper sectio
with two heavy rings is 4-3/8 x 1-3/16 inches
there is no drawtube. The fine adjustment i
at the top of the limb and moves the outer Ld'sing-
and the body. Height is 16 inches, and it i
signed, “F.W. Shieck, Berlin, No. 1551." l.,;,g:g

Al

Philudelphin,;
Pa.; compound monocular; before 1871.
55556 - 60-4713-81)

Fig. 116. Jomes W. Queen & Co.,
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The two curved brass uprights, 3 inches
high, and the claw-footed base of this instru-
ment (Fig. 116) have been cast in one piece.
The stage 1s 3 x 3-1/2 inches, is incurved at
the back, and has a collar 3/4-inch long with
flanges cast in one piece; it is attached to the
uprights with screws.

The stage has a recessed aperture, 1-5/16
inches in diameter, and a slide bar and openings
for the stage condenser and forceps. Beneath
the stage 1s a tube for a condenser or cylinder
disc of diaphragms. The tubular tailpiece is
3-5/16 x 374 inch, is attached to the stage, and
carries a 1-1/2-inch double mirror on a gimbal
and a slide casing. The collar carries a double
milled-head pinion and a tubular bar with a rack
at the back.

The arm is 3 inches long and attached to the
bar with a screw. The body tube has a short
spring tube nose, is 7 x 1 inches, and is attached
to a ring at the front; there is a screw division
at 2-1/2 inches from the lower end. The fine
adjustment is a long lever with milled-head
screw on top and at the back of the arm. When
closed it is 12 inches high, and similar in many
respects to that in Fig. 107 (AFIP 19459) by
the same maker. m

AFIP 49123,
land; compound monocular; before 1871.
illustrated.

Powell & Leoland, London, Eng-
Not

This instrument is similar to that in Fig. 108
(AFTP 49124) by the same maker, and is the No.
1 model. Differences are that this microscope
has a 4-1/4 x 1/4-inch graduated silver ring,
the rotating stage is mounted in the same plane
as the ring, and the inner ring pinion is on a
vertical angle. Also, the body tube is 4-1/2
x1-5/8 inches, and has a drawtube. Tt is signed,
“Powell & Lealand, 170 Euston Road, London.” m

The circular, leaded brass base of this in-
strument (Fig. 117) is 2-1/2 inches in diameter,
and supports a 4-1/2-inch-high tubular pillar
with a ball-and-socket foot. The 1-inch single
mirror is on a gimbal and is screwed to the
pillar.

The stage is 1-7/8 x 2-9/16 inches, has a
central 7/16-inch aperture, and a fixed casing.
A 2-inch-long arm is fixed to the pillar with a
1-5/8 x 1-1/8-inch fixed tube in front with a
double milled-head pinion.

The body tube is 4-1/2 inches long, has a
short cone nose, and a rack at the back. There
is a field lens, and a single eyve lens that screws
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Maoker unknown; compound monocular;

(AFIP 138 - 60-4713-199)

Fig. 117.
C.1871.

in; there is no fine adjustment. It is 8 inches
high when closed.

This type instrument appeared on the market
in the late 1860°s unsigned. Hartnack of Paris
is known to have made microscopes “for trade”
and unsigned; Nachet also made a small micro-
scope mounted on a round foot similar to this
model. m

AFIP 49109.

Pa.; compound monocular; C.
trated.

Joseph Zentmaoyer, Philadelphia,
1871. Not illus-

This instrument is a duplicate of that in
Fig. 103 (AFIP 49119) by the same maker. It
has an achromatic condenser with two revolving
dises. It is signed on the foot, “J. Zentmayver,
Maker, Philadelphia, No. 436, and is his
“Grand American Model.” m

AFIP 189, Joseph Zentmayer, Philadelphia,
Pa.; compound monocular; €. 1872. Not illus-
trated.

This instrument, the “Grand American Model,”
is a duplicate of that in Fig. 103 (AFIP 49119
by the same maker, with the exception that the
condenser tube of this model has a fixed collar
with a single revolving disc of diaphragms. It
is signed, “Jos. Zentmayer, Maker, Philadelphia,
No. 449.”" m



Fig. 118,
FPa.; compound monocular;

49128 - 60-4713-447)

James W. Queen & Co., Philadelphia,

C. 1872. (AFIP

This instrument (Fig. 118) has a tripod base
supporting a 4-inch-high conical pillar with a
compass joint and Lister limb, all of cast iron
with japanned bronge finish; all other parts are
brass. The limb carries a double milled-head
pinion. On the left side is a 5-1/2-inch rod
with a spring fitting to the pinion rod that forms
the fine adjustment. The tubular tailpiece is
on a pivot and is 2-3/4 x 3/8 inch, and camies
a sliding case with a 1-7/8-inch single mirror
on a gimbal.

The stage is blackened, is 3-1/8 x 2-3/4
inches, incurved at the back, and fixed to the
limb. It has a sliding super stage and a 1-inch
central aperture. Beneath the stage is a tube
for condenser or cylinder diaphragm. The body
tube, 7-1/4 x 1-5/16 inches, has a short cone
nose and carries the rack; there is no drawtube.
When closed it is 14 inches high, and is signed,
“No. 130, James W. Queen & Co., Philadelphia
and New York.” This model was introduced
about 1872 and discontinued before 1875. m

Dr. J. J. Woodward, photomicroscopist at the
Army Medical Museum, used this instrument
(IFig. 119) for determination of the angular
aperture of objectives. This is the first model
devised and used by Woodward, although the
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Fig. 119. Maker unknown; apertometer for micro-
scope obhjectives; before 1872. (AFIP 49218 :
60-4713-84) ;

actual maker is unknown. In the early 1870's
apertures of objectives were determined after
their construction and not made on a predete
mined basis. ;
The instrument has a half-circle mahogany
base 12-3/4 inches long with a brass graduated
scale on the outer edge indicating degrees. A
horizontal revolving block with indicator carries |
a metal 4 x 1-7/16-inch angular arm attached to |
a horizontal tube. The body tube is 8 inches |
long and has a short cone nose. m

AFIP 518714. E. Hartnack, Potsdam, Germany;
compound monocular; C. 1872. Not iIIustrated,':

This instrument is similar to that in Fig.
114 (AFIP 80375) by the same maker with thes
differences: The stage is 4 inches in diam-
eter: underneath is a circular mounting camying
the Abbe condenser that may be centered, and
an iris diaphragm; the latter slides intoa groove |
and may be turned on its axis. The condenser
may be moved toward the stage or away hy
means of a rack and pinion. It is signed, “E.
Hartnack, Potsdam.” i

E. Hartnack of Potsdam, Germany, succeeded i
his uncle, Georges Oberhauser in business in
Paris. He moved back to Potsddm in 1870
where he re-established his business. m i

|

: g 7

A 3-7/8 x l-inch tubular pillar is attache
to the solid tripod base of this instrument (Fig
120) with a compass joint at the top. Therei
a Lister limb with a double milled-head pinion
to which is attached a circular stage plate 3-1/
inches in diameter. Beneath the stage plate i
a recessed opening for the breechlock cylinder
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Fig. 120. James W. Queen & Co., Philadelphia,
Pa.; compound monecular; C. 1874. (AFIP
49110 - 60-4713-101)

condenser. The revolving brass stage has a
black glass top, the same size as the stage
plaie, and a slide bar held by a spring clip at
the back. The tubular tailpiece is 3-1/8 x 1/2
inch, is on a pivot with a sliding case, and
holds a double mirror on a gimbal.

The body tube is 8-1/2 x 1-7/16 inches, has
a1/2-inch cone nose, and carries the rack; there
is a drawtube and a short bar for fine adjustment.
Height is 15 inches. It is signed, “James W.
Queen & Co., Philadelphia and New York, 218." m

This instrument (Fig. 121), 10 inches high,
and an identical instrument 10-1/2 inches high,
have been in the Collection for many years but
have not been identified. Supposition is that
they were made for use in connection with the
Amy Medical Museum’s extensive exhibit at
the International Exposition in Philadelphia in
1876.

The instrument pictured has a thin, wide
horseshoe base with openings for four screws.

Tothe base is attached a short Lister limb with
a single milled-head pinion. The body tube is
T x 1-1/2 inches, and has a 1-1/2-inch-long
cone nose. The rack at the back is limited by
pins fo a motion of 3/8 inch. An ocular is at-
tached to the nose hy screws.
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Fig. 121,
before 1875.

Fig. 122.
pound monocular; before 1875,
- 60-4713-303)

Maker unknown; compound mencecular;

(AFIP 68 - 60-4713-255)

The second instrument also has an ocular

attached by screws, a short cone nose, and
carries a Zeiss AA objective. m

Simon Ploss|, Vienna, Austria; com-

(AFIP 506440



The tripod base of this instrument (Fig. 122)
has a spread of 10 inches and supports a 5-1/2-
inch-high tapered, circular pillar with compass
joint at the top. A short arm is fixed to the
compass joint and screwed to the 10-3/4-inch
triangular limb. A single 2-1/4-inch mirror on
a gimbal and the 2-1/2 x 2-1/4-inch stage are
also screwed to the limb. A 2-inch arm is at-
tached to a sliding bar on the limb and screwed
to the 9-1/2-inch-long body tube. A 2-1/2-inch
prism on a 4-inch cylindrical rod is inserted
into the base. Height is 18 inches.

Accessories include 2 oculars, forceps,
ivary tale box, hand lens, and a 13-inch-high
stand for bull’s-eye condenser. It is signed,
“Plossl in Wein.” The instrument is believed
to have been used by Drs. Rudolph L. Virchow,
eminent German pathologist, and Robert Koch,
famous German bacteriologist, and to have been
made between 1850 and 1875. (Donated by Dr.
L.. Albert Thunig) m

Fig. 123.
Pa.; compound monocular; before 1875,

49115 - 60-4713-371)

James W. Queen & Co., Philadelphia,
(AFIP

The oval walnut base of this instrument (Fig.
1213) is 12 x 4 inches, and supports two turned
walnut pillars, one 4-1/4, and the other 2 inches
high, to which is affixed a blackened cast iron
limb at a 45" angle. The limb carries a fixed,
blackened split tube, 3-1/4 x 1-7/16 inches,
with a milled-head serew clamp.
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The 3-inch circular brass stage is fixed to
the limb by a plate, and has a circular cutout
at the front and a 7/8-inch central opening
beneath the stage is a revolving disce of dia-
phragms. At the front of the base is a 3-3/4-
inch vertical rod carrying, on a sliding case
with a setscrew, a 4-inch horizontal rod with a
slide case for the gimbal of the 1-3/4-inch single
mirror. The body tube is 14 inches long, has
a short cone nose, and a drawtube., A 1-inch
condensing lens with universal joint is fixed
to the left side of the limb.

It is signed on the base, “J.W. Queen & Co.,
Philadelphia and New York.” This type micro-
scope was devised hy Dr. Oliver Wendell Holmes
about 1873. Before 1875 Queen changed the
design to incorporate a large square stage,
added a fine adjustment, and made a lamp o
mirror optional. m

AFIP 49116. Jomes W. Queen & Co., Phila:
delphia, Pa.; compound monocular; before 1875,
Not illustrated.

This microscope is a duplicate of that in
Fig. 123 (AFIP 49115) by the same maker. n

Fig. 124. J. Grunow, New York, N.Y.; com:

pound monocular; C. 1875. (AFIP 252 - 40-
4713-74)
The blackened iron horseshoe base has a

spread of 5 x 3-3/8 inches and supports the
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single 2-1/2-inch-high, curved, brass pillar of
this instrument (Fig. 124). The trunnion casting
Is attached to the support by a rivet and to the
stage plate by three screws.

Beneath the trunnion is a milled-head fine
adjustment, and screwed to it on a gimbal and
arm is a double mirror. The stage is 4 x 3
inches and has cutaway corners at the back.
There is a brass revolving disc of diaphragms
on the front top surface of the stage.

A tubular limb, 2-1/2 x 7/8 inch, with a
heavy collar rises from the trunnion through the
stage. An arm, 3 x 1-1/4 x 7/16 inch, with
rounded ends, and attached to the limb with
two screws, has a screw-in tube, 2-7/8 x 1-1/16
inches, in front. The body tube is 7-1/4 inches
long; the lower section is 4 inches long and
slides into the screw-in tube. The upper sec-
tion is 3-1/4 inches long and has a heavy milled
ring.

It is 12 inches high when closed. An Abbe*
condenser and iris diaphragm have been added.
It is signed, “J. Grunow, New York, No. 707.” w

Fig. 125. Maker unknown; coempound monocular;
C.1875. (AFIP 175 - 60-4713-131)

*Ernst Abbe (1840-1905), prominent Cerman
mathematician and optician associated with Carl
Zeiss in Jena, was responsible for a number of
optical innovations.

The' circular, green bronze base is 3-3/8 x
5/8 inch, and supports the 6-inch-high tubular
pillar of this instrument (Fig. 125) with a ball-
and-sockel foot. The lower section of the pil-
lar, 3 x 5/8 inch, has a 1-3/16-inch single mirror
on a gimbal and pin, and a fixed stage.

The stage is 2-3/4 x 2-3/8 inches and has a
3/8-inch central aperture. Beneath the stage
is a revolving disc of diaphragms that may be
moved from the right side or from the front.
Above the stage is a sliding casing on a pillar
with a U-shaped slide holder.

The arm is 2-1/2 inches long and is attached
to the pillar with a screw; it has a ring front,
1-5/8 inches in diameter, and a fixed tube, 2 x
2-1/4 inches, with a single milled-head pinion
al the back. On the tube is a ring that carries
a two-jointed arm with a 1-1/4-inch condenser,

The body tube is 6-1/4 inches long, has a
short cone nose, and the lower 4-1/4 inches
carries the rack at the back. The upper section,
with milled-edge ring, is 2 inches long. It is
11 inches high when closed, and probably of
French origin. It is similar to that in Fig. 117
(AFIP 138) but is of a larger size. m

Fig. 126. Maker unknown; compound monocular;
C.1875. (AFIP 184 - 60-4713-198)

The square horseshoe base of blackened won
is 2-1/2 x 3/4 inch, and supports the two brass
uprights of this instrument (Fig. 126) at an
angle. The stage and trunnion are cast in one
piece and attached to the uprights by screws.



Attached to the front of the trunnion by a pivot
screw Is an arm with gimbal and a 5/16-inch
single mirror.

The stage is 3 x 2-1/4 inches and has a
7/16-inch central aperture. Beneath the stage
is a revolving disc of diaphragms that moves
from the front. The tubular limb is 2-1/4 x 5/8
inch and attached to the stage by screws.

The arm is 2-3/4 inches long and attached
to the limb by a milled-head screw with a 1-1/2-
inch ring in front and a fixed tube, 1-5/8 x 1
inch, with a double milled-head pinion at the
back. On the tube is a ring with a ball-and-
socket arm and a 1-3/16-inch condenser.

The body tube is 5-5/8 inches long. The
lower 3-1/2 inches carries the rack at the back,
and the upper 2-1/8 inches has two milled-edge
rings and is sprung. It is 10 inches high when
closed.m

127. E.

Lousanne, Switzer-

C. 1875. (AFIP

Fig.
land;

Gautschey,
compound monocular;

173 - 60-4713-189)

The modified claw-footed base is 4-1/2 x 4
inches and supports the tubular pillar of this
instrument (Fig. 127), which 1s 2-3/4 x 3/4
inch, by means of a cradle joint. An arm with
a slot carrying a gimbal and a 1-3/16-inch double
mirror is on a pivot at the front of the pillar.

The 3-3/4 x 3-inch stage is attached to the
pillar, and has a central aperture, 9/16 inch in
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diameter. Beneath the stage is a tube for a
cylinder condenser or diaphragm. The pillar
carries a triangular bar 2-1-/2 inches long with
a tubular outer casing; a 2-3/8-inch arm is fixed
to the bar. In front there is a 1-13/16-inch ring
to which is attached the 1-7/8 x 1-5/16-inch
tube. There is also a milled-head fine adjust-
ment at the top of the bar.

The body tube is 3-3/4 inches long, has a
short cone nose, drawtube, and sliding adjust-
ment. It is 10 inches high when closed, and is
signed on the tube, “E. Gautschey, Optician,
Lausanne.” Gautschey is not mentioned in the
literature as a maker of microscopes, and prob-
ably was a dealer. m

Fig. 128. MNochet & Son, Paris, France; com-
pound meonocular; C. 1875. (AFIP 49129 - 60-
4713-247)

The modified claw-footed base with a spread
of 5 x 4 inches supports the two 2-3/8-inch up-
rights of this instrument (Fig. 128), along with
the trunnion. In front of the trunnion is an arm
on a pivot with gimbal and a single 1-5/16-inch
mirror.

The stage is 3-1/4 x 2-3/4 inches, is in-
curved at the back, and attached to the trunnion;
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it has a central 1-inch aperture. Beneath the
stage is a plate and a milled-edge revolving
dise with a threaded opening; beneath the plate
is a revolving dise of diaphragms.

The limb is 3 inches long and i1s attached to
the stage, and has a milled-head fine adjustment
at the top. The 3-1/4 x 1-3/16-inch tubular

outer casing of the body tube is connected to the
limb by a 2 x 3/4-inch arm.

The body tube is 6-1/2 inches long and the
lower 4-1/4 inches slide into the tubular cas-
ing. The upper portion has a milled-edge ring
and a graduated drawtube. m

Fig. 129. NMNoachet, Paris, France; compound
monocular; C. 1875. (AFIP 33241 -60-4713-249)

The solid brass base, with typical Nachet
curves, is 4 x 3-1/4 inches and supports the
tubular pillar of this instrument (Fig. 129). A
compass joint caps the pillar, which is 1-3/4 x
1-3/16 inches. The flanges are cast with a
plate that is screwed to the stage. There is a
screw-in 1-1/4-inch-long tube, into which another
tube slides carrying the single 1-1/8-inch mir-
ror on a gimbal.

The stage, with a collar at the back, is 3-3/8
x 3-1/8 inches, is incurved at the back, and
has a central 9/16-inch aperture. Beneath the
stage is a dovetail slide with two diaphragm
tubes. The tubular limb is attached to the col-
lar and is 2-1/4 inches long, and has an outer
casing. The arm is 2-7/8 inches long and is
fixed to the limb. It has a ring in front 1-1/2
inches in diameter, a screw-in tube, 2-7/8 x
1-3/16 inches, and is sprung. In front of the
ring there is a dovetail slide with a 1-7/16-inch
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condenser on an arm. There is a milled-head
fine adjustment at the top of the limb.

The body tube is 4-1/8 inches long, has a
short cone nose, milled-edge rings, and a draw-
tube. When closed it is 10 inches high. Acces-
sories are 2 objectives and 2 oculars. It is
signed on the arm, “Nachet, Optician, Rue Ser-
pente 16, Paris.” This model was introduced
by Nachet in the 186(0’s and was still on the
market in 1878. (Donated by Major J. W. Smith) m

AFIP 8306.

pound monocular;

Nachet & Son, Paris, France; com-
C. 1875. Not illustrated.

This instrument is similar in many respects
to that in Fig. 129 (AFIP 33241) by the same
maker. Major differences are that the base of
this microscope is 4-1/2 x 3-1/8 inches, and
the pillar is 2-1/2 inches high. The stage is
3-3/4 x 3-1/8 inches and the spring clips are
in dovetail slots. The body tube is 4-1/4 x
3-1/16 inches. It is 10 inches high, and signed
on the base, “Nachet et Fils, 17 Rue St. Severin,
Paris.” m

Fig. 130. Moaker unknown; compound menccular;
after 1875. (AFIP 183 - 60-4713-188)

The bronzed iron base is 4 x 2-3/4 inches
and supports the two tubular pillars of this in-
strument (Fig. 130) that are 2 inches high. The
2-5/8-inch-square stage plate with collar and



flanges in one casting is attached to the pil-
lars. A 4-1/2-inch-long tubular limb is attached
to the stage collar; the lower 1-3/4 inches car-
ries a gimbal with a 1-1/8-inch double mirror.
Above the stage on a slide casing to the limb
is a U-shaped slide holder.

A 2-7/8-inch arm is fixed to the top of the
limb. At the front is a 1-9/16-inch ring to which
is fixed a 1-1/2 x 15/16-inch tube; at the back
is a double milled-head pinion. There is a
1-1/4-inch stage condenser on a ring on the tube
with a universal arm.

The hody tube is 3-1/2 inches long, has a
short cone nose, a rack at the back, and a draw-
tube with a field lens; the single eye lens
screws in. The instrument is 10 inches high
when closed. This type instrument, probably
of French make, was made with an oblong or
oval base, was moderately priced, and distri-
buted by many dealers. m

Robert B. Tolles, Boston, Massachu-

Eig. 131.
(AFIP

setts; compound monocular; after 1875.

49120 - 60-4713-200)

The elaw-footed base has a spread of 5-1/2
x 6-1/2 inches and supports the two 4-inch-high
uprights of this instrument (Fig. 131) which
are in one casting of black japanned iron. A
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Lister limb, also black japanned iron, is at-
tached to a trunnion. There is a fixed tubular
tailpiece 3 x 7/16 inch on a slide casing with
arm and gimbal for the 1-3/4-inch single mirror,

The stage plate is fixed to the limb, is 3-1/8
x 3-1/4 inches, and incurved at the back. Be-
neath the stage at the right is a rod with a re-
volving disc of diaphragms. Attached to the
front of the stage plate is a nickel-plated stage,
3-1/2 x 2-1/2 inches, with a central 3/4-inch
aperture, and a milled-head fine adjustment at
the back. A brass tube, 3-3/8 x 1-3/8 inches, is
screwed to the upper limb,

The nickel-plated body tube is 8172 inches
long, and has a screw ring nose; the upper 1-1/4
inches has a diameter of 1-11/16 inches. It
is 15 inches high when closed, and is signed
on the tube, “Tolles, Boston, 295.” m

C. B. Kleine, New York, N.Y.; com-

Fig. 132.
(AFIP 155 - 60-

pound monocular; before 1876.
4713-89)

The claw-footed base with a spread of 5 x
4-3/4 inches supports the two 2-1/2-inch up-
rights of this instrument (Fig. 132). The stage
plate, 4-3/4 x 2-1/2 inches, is incurved at the
back, with flanges cast in one piece, and is
attached to the pillars by a screw pin. A
beveled, flat tailpiece on a pivot has a dove-
tail slide casing with a 1-1/2-inch double mir-
ror on a gimbal. At the front of the stage plate
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is an inset revolving dise of diaphragms. At
the back, beneath the stage, is a plate con-
nected to the fine adjustment and an attached
tube for the cylinder condenser.

The glass stage is 4 x 2-3/4 inches and has
a central 1-inch aperture. A brass slide holder
is held in place by a milled-head spring clip.
Rising from the stage plate is a 3-1/4 x 15/16-
inch tubular limb with a ring projection and a
milled-head fine adjustment screw. The limb
with an angular arm has a double milled-head
pinion.

The body tube is 6-1/4 x 1-1/4 inches, has
a short cone nose, a drawtube, and a Jackson
fitting with a chain rack. It is 12 inches high
when closed, and is signed, “C.B. Kleine, New
York™; Kleine is unknown as a maker and prob-
ably was a dealer. m

Fig. 133.
compound monocular; C.

60-4713-300)

Joseph Zentmayer, Philadelphia, Pa.;
1876. (AFIP 49131 -

This instrument (Fig. 133) has a claw-footed
hase with a spread of 6 x 6 inches supporting
a cone-shaped pillar 2-3/4 inches high, cut
away front and back, and both in one casting of
blackened brass. The square limb is 3 inches
long with a 2-3/4-inch angle arm in front. It
carries a grooved fitting attached to a blackened
brass tube 3 x 1-7/16 inches long. The lower
end of the limb is screwed to the pillar and
carries a swinging tailpiece with dovetail slide
and condenser tube.

On a pin and sliding bar below the limb is a
double mirror on a gimbal. The stage plate
is attached to the limb, is 3 x 3 inches. in-
curved at the back, and has a 2-3/4-inch thin,
circular revolving stage above it. It also has
a central aperture 7/8 inch in diameter.

The sliding body tube is 4-3/4 inches long,
has a short cone nose, and a drawtube. The
micrometer fine adjustment is a concealed lever
at the top of the limb. When closed it is 12
inches high. It is signed, “J. Zenlmayer,
Phila., Patd. Aug. 15, 76.” This American
Histological Model was introduced about 1876
and was among the earliest of this type manu-
factured. m

AFIP 175242,
Pa.; compound menocular; C.
trated.

Joseph Zentmayer, Philadelphia,
1876. Not illus-

This microscope is a duplicate (American
Histological Model) of that by the same maker
in Fig. 133 (AFIP 49131). (Donated by Mr.
Minor Worthington Tuttle) m

AFIP 191. Maoker unknown; compound monocular;
C. 1876. Not illustrated.

This instrument is very similar to that in
Fig. 99 (AFIP 49243) made by Charles Baker.
Principal differences are that this model has a
2-1/4 x 1-7/8-inch stage, the casing is fixed
to the limb, and there is a tube for a condenser;
the single mirror is on a slide casing. It is
signed, “Braham, Bath,” but reference to such
a maker or dealer has not been found in the
literature. m

The claw-footed base is black japanned iron
with a spread of 5-3/4 x 5-1/2 inches, and sup-
ports the two brass 2-3/4-inch-high tubular
pillars of this instrument (Fig. 134). A Lister
Hmb, 6-1/2 inches long, screws on the trunnion;
the lower 2 inches of the limb form the tail-
piece. The 1-9/16-inch double mirror is on a
ball-and-socket gimbal.

The stage is fixed to the limb, is 2-1/2 x
3-1/4 inches, has a 1/2-inch central aperture,
and a slide bar on a pin; beneath the stage is
a revolving disc of diaphragms. The upper end
of the limb is attached to a sprung tube, 3-1/4
x 1-3/16 inches.

The body tube is 7-1/2 inches long and fits
into the outer tube; there is a screw fine adjust-
ment at the lower end, no drawtube, and an
ocular with slit for micrometer slide. The



Fig. 134.
ester, N.Y.; compound monocular; 1876.
49133 - 60-4713-429)

Bausch & Lomb Optical Co., Roch-

(AFIP

stage, diaphragm disc, mirror case, and ocular
are of dark red rubber.

It is signed on the stage, “Bausch & Lomb
Optical Co.” This is one of the earliest models
made by this firm; the construction is unique,
and it was discontinued before 1878. The
screw tube focusing was later replaced by a
sliding tube or rack and pinion. (Donated by
Bausch & Lomb Optical Company) m

The modified horseshoe base, 4-5/8 x 4
inches, supports a revolving plate to which are
attached the two tubular 2-1/2-inch-high pillars
of this instrument (Fig. 135). The 4-1/2 x
2-1/4-inch stage plate and trunnion are in one
casting and are attached to the pillars.

The slotted, pivoted tubular tailpiece, 1-3/8
x 1/2 inch, has a sliding case with a pivoted
gimbal and a 1-3/4-inch double mirror. Beneath
the recessed opening at the front of the stage
plate is a calotte diaphragm. The glass stage
is 2-3/4 x 3-3/4 inches and is held by a spring
bar.

Rising from the back of the stage plate is a
2-1/2-inch-long triangular limb. The 4-1/2-inch-
long arm has a long lever fine adjustment. A
tube, 2 x 1-3/8 inches, with a spring pin at the
back, is fixed in a ring in front of the stage.
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George Wale, New York, N.Y.; coms |

Fig. 135. i
(AFIP 19646 j

pound monocular; after 1876,

60-4713-72)

The body tube is 7 inches long, has a short
cone nose, an adapter, a drawtube, and a spiral
groove for the screw motion coarse adjustment, |
first introduced by Wale. It is 13 inches high
when closed, and is signed on the base, “George
Wale.” m

The meodified claw-footed base has a spread
of 5-1/2 x 6-1/2 inches and supports the two
3-1/4-inch-high uprights of this instrument
(Fig. 136), that are of black japanned cast iron.
The Lister limb and trunnion are in one casting
of black japanned iron and are screwed to the .
uprights.

The tubular tailpiece is 2-1/4 x 1/2 inch,
and is fixed to the limb; it has a slide casing
and a short arm with a double mirror on a gim-
bal. The mirror is 1-1/2 inches in diameter on |
the concave surface and 1-1/4 inches on the
plane surface. i

The thin, circular brass stage is 3-7/8
inches in diameter, and is fixed to the limb.
Beneath the stage is a revolving disc of dia-
phragms. The upper section of the limb has a
double milled-head pinion, and a 3-7/8-inch
rod that forms the fine adjustment. .

The body tube is 8-3/4 x 1-3/16 inches, has
a rack at the back, and a short cone nose; there |
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Fig. 136.
cempound monocular; C. 1878.
4713-432)

C.A. Spencer & Sons, Geneva, N.Y.;

(AFIP 738 - 60-

18 no drawtube. When closed it is 14-1/2 inches
high, and is signed on the tube, “C.A. Spencer
& Sons, for Geneva Optical Co., No. 46.7 It
is known as the “Student Model.” m

AFIP134. Joseph Zentmayer, Philadelphia, Pa.;
compound monocular; C. 1878. Not illustrated.

This all-brass (American Histological Model)
instrument is constructed along the same lines
as that in Fig. 133 (AFIP 49131) by the same
maker, but is a later model. Differences are:
The cone-shaped pillar is 3-1/2 inches high;
the 3-inch-high square limb has a 3-1/4-inch
angle arm in front; the stage is 3-1/4 x 3 inches:
and the body tube is 5-1/4 x 1-1/4 inches and
carries the rack at the back. When closed it is
11-1/2 inches high, and is signed, “J. Zent-
mayer, ’hila., Patd., Aug. 15, 76.” m

The claw-footed base has a spread of 5 x
5-1/4 inches and supports the two brass curved
uprights of this instrument (Fig. 137), that are
cast in one picce and 3 inches high. The stage
plate is screwed to the uprights, is 3-1/8 x
3-5/8 inches, incurved at the back, and has a
3/4-inch-high collar and flanges cast in one
piece; above the stage plate is a two-motion

James W. Queen & Co., Philadelphia,
(AFIP

Fig. 137.
Pa.; compound monocular; before 1878.

136 - 60-4713-92)

mechanical stage. There is a recessed |-inch
cenfral opening in the stage plate.

Beneath and in front of the stage plate is a
sliding plate on grooved rods and a tube with a
revolving disc of diaphragms. The tubular tail-
piece is attached to the stage plate and is
3-3/16 x 3/4 inch; it carries a 1-1/2-inch double
mirror and sliding case on a gimbal. The collar
carries a double milled-head pinion and a tubu-
lar bar with rack at the back: the 3-inch-long
arm is screwed to the bar.

The body tube has a short spring tube nose,
is 4-5/8 x 1 inch, and is attached to a ring in
front of the arm. There is a screw division in
the tube 2-1/2 inches from the lower end. The
fine adjustment is a long lever with a milled
head on top and to the back of the arm. When
closed it is 10 inches high. It is signed, “James
W. Queen & Co., Philadelphia—New York.” It
is similar to those by the same maker in Fig.
107 (AFIP 19459), and Fig. 116 (AFIP 55556),
but is of a later date. m

Screwed to the 5-1/2 x 4-1/8-inch horseshoe
base of this instrument (Fig. 138) is a black
enameled, slotted rectangular pillar 4 inches
high. The stage plate, trunnion, triangular bar,



Fig. 138. Corl Zeiss, Jena, Germany; com-
pound monoculor; C. 1878. (AFIP 49134 - 60-
4713-336)

and grooved, triangular tailpiece are cast in
one piece and screwed to the pillar.

The tailpiece carries a sliding substage and
a pin gimbal with a 1-15/16-inch double mir-
ror. The stage has a 5/8-inch central aperture,
is 5-1/2 x 3-3/4 inches, and incurved at the
back. A 2-1/4-inch tubular limb with an angu-
lar arm is on the triangular bar with micrometer
screw at the top. The front of the arm is 3-1/8
inches long and has a double milled-head
pinion.

The body tube is 4 x 1-3/8 inches long, has
a rack at the back, a graduated drawtube, and
a short cone nose. It is 13-1/2 inches high
when closed, signed on the arm, “Carl Zeiss,
Jena, No. 4187, and is called the Stand No.
I Model. “Stand” is the English translation of
the German word, “stativ,” that referred to the
type of stand that supported the optical portion
of the particular microscope; Stativ IV, Stativ
[Ta, and Stativ IIb are some of the designations
accompanying descriptions of German instru-
ments in the Collection. m
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Fig. 139.
pound monocular; C.

4713-194)

R.& J. Beck, London, England; com-
1878. (AFIP 69407 - 60-

This instrument (Fig. 139) has a solid tri-
pod base and a 3-inch-high tubular pillar capped
with a compass joint. On a 2-inch rectangular
tailpiece on a pivot is an arm and gimbal with
a 1-5/8-inch-diameter double mirror.

The 3-inch circular stage plate has a pro-
jection at the back and a recessed opening with
a plate and tube for the diaphragm. Beneath
the stage is a tube for the cylinder condenser.
The glass stage is 4 x 2-7/8 inches and is
screwed by a milled-head spring. There is a
slide bar and openings for the stage condenser
and forceps.

The triangular limb is attached to the stage
plate, is 3-3/4 inches long, and has an outer
casing with a Jackson-type angular arm with a
double milled-head pinion. The fine adjustment
micrometer screws at the top of the limb.

The body tube is 4-3/4 x 1-1/8 inches, has
a short cone nose, rack at the back, and a
drawiube. Accessories are a Wales objective,
2 oculars, and a Stanhope lens in a tube. [t
is signed on the foot, “R. & J. Beck, London
and Philadelphia, 9011.” This model was
introduced about 1875 and continued until 1892,
and is known as the “Economic” model. (Do-
nated by Dr. Frederic J. Ressiquie) m
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Fig. 140. Benjomin Pike, New York, N.Y.; com-
pound monecular; C. 1878. (AFIP 19647 - 60-
4713-190)

The reversed claw-footed base has a spread
of T x 5-1/4 inches and supports the two up-
rights of this instrument (Fig. 140) that are
4-1/2 inches high. The stage plate and trun-
nion are cast in one piece and screwed to the
uprights.  On a pivot is a square tailpiece,
3174 x 1/4 inch, with sliding case and two
setscrews. There is a gimbal with a 2-1/8-
inch double mirror.

Beneath the stage is a tube for the con-
denser. Above the stage is a double milled-
head mechanical stage, 3-9/16 inches square,
with a central 1-5/16-inch aperture. Rising
from the back of the plate is a 4-1/2-inch-high
tubular limb with angular arm. A Jackson fitting,
3-1/4 inches long, is in front of the plate, with
a double milled-head pinion, and a long lever
fine adjustment with a micrometer screw at the
top of the limb.

The body tube is 6 x 1-1/2 inches, has a
short cone nose, and a graduated drawtube.
When closed it is 13-1/2 inches high. It is
signed on the foot, “Pike, Maker, 518 Broadway,
New York, No. 1177,” and on the stage, “J.
[seli, N.Y., No. 18 South b5th Ave., 1878.”
Benjamin Pike was a New York dealer in 1851,
and Benjamin Pike, Jr., in 1859; they imported
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English and French microscopes. Benjamin
Pike Sons & Co. were dealers in 1881-82,
While this instrument is signed, “Pike, Maker,”
no record has been found listing him as such;
Iseli was probably a dealer. m

Fig. 141.
before 1879.

The 6-1/4 x 5-3/8 x 1/2-inch mahogany
base supports the black japanned iron claw
foot, 5-1/2 x 4-3/4 inches, of this instrument
(Fig. 141). The foot supports two brass curved
uprights, each 3-1/4 inches high. The stage
plate and two collars and flanges are cast in
one piece, and screwed to the uprights.

The tubular tailpiece is 3-1/2 x 9716 inch,
and is screwed to the lower collar. There is a
sliding case with a short arm and gimbal and a
1-1/2-inch single mirror. The stage plate is
curved at the back, is 3-5/8 x 2-3/4 inches, and
has a central 7/8-inch threaded opening, and
openings for forceps. Beneath the stage plate
is a revolving disc of diaphragms.

The brass stage is 5-1/8 x 2-1/16 inches,
incurved at the sides, has a slide bar with
two spring clips, and a beveled central aper-
ture. The upper collar is 1-1/8 inches long,
has a double milled-head pinion, and a tri-
angular bar with a rack at the back. The arm
is 3 inches long and is screwed to the bar.
The body tube is 7 x 1-1/8 inches, is screwed
to a ring in front of the arm, has a short lever
fine adjustment at the lower right side, and a
cone nose. It is 12-1/2 inches high when
closed.

Accessories are a Crouch objective; ocular;
forceps; live-box; glass tube; bull’s-eye con-
denser on stand; and dissecting needle handle.

Maker unknown; compound monocular;

(AFIP 54427 - 60-4713-195)



James W, Queen & Co., Philadelphia, made a
gimilar instrument from 1868 to 1878; it was
also listed by Tiemann & Co., New York, from
1879 to 1889; Lentz & Sons, Philadelphia,
1883: John Reynders, New York, 1889; and
Fieck Bros., Pittsburgh, 1890; the names of
all of these appear on duplicates of this model. m

AFIP 155694. Maker unknown; compound monoc-
vlar; before 1879, Not illustrated.

This instrument is a duplicate of that in
Fig. 141 (AFTP 54427) with the following ex-
ceptions: The foot is brass, there is no extra
stage, only a slide bar, and there is no disc of
diaphragms.

While this microscope is signed,
Steward, 50 Cornhill, London,” there is no
record that Steward was the actual maker. He
undoubtedly was a supplier and carried several
makes of microscopes, and on the made-for-
trade models he did use his name. It is prob-
able Engelbert and Hensold of Wetzlar, Germany,
were the actual makers in the 1870°s. The
case for the objective of the instrument is
signed, “Engelbert & Hensold, No. 8; Sole
Agent, J. H. Steward, 406 Strand, London,”
substantiating the presumption that Steward
was the supplier for the German makers. m

“J. H.

Fig. 142.
ound monocular; bhefaore 1879.

p
60-4713-201)

Henry Crouch, London, England; com-
(AFIP 49130 -
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The black japanned English base of this
instrument (Fig. 142) is 6 x 5-1/4 x 4-3/8
inches. A 6-1/2-inch Lister limb is on a trun-
nion, and the lower end has a swinging tubular
tailpiece, 2-1/4 x 9/16 inch, and a 1-1/2-inch
single mirror on a pivot arm and gimbal. .

The stage is 2-7/8 x 2-5/8 inches, is fixed
to the limb, and has a central 1-1/4-inch aper-
ture, and openings for forceps. Beneath the
stage is a tube for the condenser or diaphragm,
and a cylinder with a revolving dise of dia-
phragms. The upper front of the limb is 3-3/4
inches long, and has a double milled-head
pinion.

The body tube is 6 x 1-5/8 inches, has a
rack at the back, a 1-inch nosepiece, drawtube,
and a short screw fine adjustment at the lower
front of the tube. It is 12 inches high when
closed, and is signed on the base, “Henry
Crouch, London; Agents, James W. Queen &
Co., Philadelphia, No. 1764.” m

F. Miller and Bro., New York, N.Y.;
(AFIP 197 -

Fig. 143.
compound monocular; before 1879.
60-4713-191)

The claw-footed base has a spread of 6-3/4
x D inches and is made of black japanned iron.
It supports the two uprights of this instrument
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(Fig. 143), that are 3-1/2 inches high. An iron
trunnion with plate is screwed to the uprights.

The black stage nlate is 3-3/4 x 3 inches,
is screwed to the tunnion plate, and has a
central 1-3/16-inch threaded aperture. The
nickel stage is 2-7/8 x 3 inches and is screwed
to the plate at the side. The milled-head fine
adjustment beneath the stage at the right moves
an object at an angle. The tubular limb is
4-1/2 x 3/4 inch, is screwed to the stage plate,
and has an angular arm attached toa 4 x 1-7/16-
inch tube. The body tube is 8-1/2 inches long,
has a milled-edge ring 1-1/2 inches from the
top, and a short cone nose; there is no draw-
tube. When closed it is 14 inches high.

It is signed, “F. Miller & Bro., New York.”
F. Miller worked under Robert B. Tolles in
Boston, and in 1868 established his own busi-
ness in New York. He made excellent lenses,
some of which were tested and used by Dr. J.
J. Woodward at the Museum and are now a part
of this Collection. m

Fig. 144, Coarl Zeiss, Jena, Germany; compound
monocular; C. 1879, (AFIP 165 - 60-4713-174)

The solid brass base of this instrument
(Fig. 144) has rounded corners and is 3-7/16
x 2-15/16 x 3/4 inch. The tubular pillar is 4
x 7/8 inch high, is screwed to the base, and
has a double milled-head pinion and a square
inner bar with rack at the back.

The stage is 3-9/16 x 2-15/16 inches, is
incurved at the back, screwed to the pillar,
and has a 11/16-inch central opening. Beneath
the stage are four dovetail fittings, probably
for arm rests. At the left there 1s a 3-1/2 x
1/2 x 3/16-inch arm with a gimbal on a pin
and a 1-1/8-inch single mirror. The up—curved
arm is 2-7/8 inches long and attached to the
bar by a milled-head screw. The front end of
the arm has an attached tube 7/8-inch long and
1-1/8 inches in diameter.

The body tube is 3-1/2 inches long, has a
cone nose, and slides into an arm tube; the top
is sprung, and there is no fine adjustment.
When closed it is 11 inches high, and is signed
on the base, “1517, C. Zeiss, Jena,” and is
known as the “Stand No. 179" model. m

Fig. 145.

monocular; C.

J. Grunow, New York, N.Y.; compound
1879. (AFIP 253 - 60-4713-176)

The modified horseshoe base is 5-1/2 x 4
inches and supports the two uprights of this
instrument (Fig. 145), that are 3-1/2 inches
high. The inner bar of the limb and trunnion
are cast in one piece and screwed to the up-
rights. The stage plate is 4-1/2 x 3 x 5/16
inch and screwed to the trunnion. Beneath the
stage plate at the left is a two-jointed arm with
gimbal, a 1-5/8-inch double mirror, and an oval
plate with a breechlock fitting for a condenser.



A revolving disc of diaphragms is set in the
stage plate at the front. At the back is a milled-
head spring to hold a glass stage. The bar is
enclosed by a flat hexagonal casing, 3-1/2
inches long, with a 3-3/4-inch angle arm at the
front with a double milled-head pinion. The
fine adjustment micrometer screw is at the top
of the limb.

The body tube is 5-1/2 x 1-1/8 inches, has
a rack at the back, a short cone nose, an angu-
lar form double nosepiece, and a graduated

drawtube. It is 13 inches high when closed,
and is signed on the arm, “J. Grunow, New

York, 933.” Prior to 1884 this model was
changed to incorporate a tubular casing on the
!imb and substage. It is the smallest model of
the three made by Grunow, and bears the highest
serial number of any of the Grunow microscopes
in the Collection. m

Schmidt & Haensch, Berlin, Germany;

Fig. 146.
compound monocular; C.

60-4713-256)

1879. (AFIP 49126 -

The horseshoe base, 4 x 3 inches, and the
rectangular pillar, 4-5/8 x 7/16 inch, of this
instrument (Fig. 146) are in one casting and of
black japanned iron. At the lower end of the
pillar is a screw pivot and a gimbal with a 1-
inch single mirror.

The stage plate is 3-1/2 x 3 inches and is
attached to the pillar; the center is cut to 3 x
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1-1/2 inches. Beneath the stage plate at the
right is a lever for lateral motion of the me-
chanical stage; forward and backward motion
are by rack and pinion. The pinion heads are
perforated and may be locked on lateral motion
at either side by pins.

The mechanical stage has four uprights and
two movable bars with milled-head screws.
Two glass plates, 9-1/4 x 1-5/8 x 1/8 inch,
fit between the bars; the lower plate is marked
by five 1-inch squares; the plates form the
compressoriun.

The 2-1/2-inch-long arm is screwed to the
pillar, has a 1-1/2-inch ring in front, and a
double milled-head ring, with a spiral grooved
tube, 1-3/4 x 1-3/16 inches; the lower ring
forms the screw adjustment.

The body tube is 5-3/4 inches long, has a
short cone nose, a screw pin in back that has a
spiral motion, and a milled-head ring central
section. This model was designed for deter-
mining trichinae infection of meat, and is not
adaptable for use as an ordinary microscope. n

Fig. 147. Walter H. Bulloch, Chicago, Ill.; com-
pound monocular; 1879 (AFIP 49135 - 60-4713.
100)

This instrument (Fig. 147) has a heavy,
modified, reversed claw-footed base of brass,
to which is screwed a tubular pillar 2-1/2 x
15/16 inch. At the top of the pillar are two
flange uprights 1-1/2 inches high; an angular
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limb screws to the uprights. At the back of
the lower end of the limb is an angular swing-
ing tailpiece and a grooved slide arm and gim-
bal for support of the mirror. At the front of
the lower end is another angular tailpiece that
is graduated and swings independently; it is
grooved for a substage; there is a fixed angular
plate to which the stage plate screws.

The stage is 3-7/8 inches in diameter, has
a milled edge, and revolves. The upper surface
18 black glass and 3-1/2 inches in diameter,
~with a 1-3/4-inch central aperture. The upper
end of the limb is 4 inches long, and has a
Jackson fitting with a double milled-head pin-
ion; there is a micrometer screw fine adjust-
ment on the limb.

The body tube is 5-1/8 x 1-7/16 inches, has
a short cone nose, a rack at the back, a sprung
top and a drawtube. When closed it is 13
inches high, It is not signed, but is unmis-
takably a Bulloch instrument. Bulloch estab-
lished his own business about 1867, and spe-
¢lalized in microscope stands but is not credited
with making lenses. In 1873 he introduced a
substage sector with rack and pinion, and in
1877 a two-ring, swinging tailpiece and sub-
stage, a modification of Zentmayer’s single
ring patent of 1876: it was patented in 1879,
Bulloch used either straight or angular shanks
for tailpieces. This was known as the “Bio-
logical Model.” m

The modified harseshoe base, with a spread
of 6 x H-3/4 inches, supports the two tubular
pillars, each 3 x 3/4 inch, of this instrument
(Fig. 148); a heavy rectangular trunnion is
screwed to the pillars. There is a 2-inch-long
flat tailpiece on a screw pivot with gimbal and
2-inch double mirror.

The stage plate i1s 4-1/2 x 3-1/4 inches, is
incurved to 2 inches at the back, and screwed
to the trunnion. The stage is 3-1/4 x 2-1/2
inches and is in a dovetail fitting 1/4 inch
above the plate; it has a revolving disc of dia-
plragms and two clips on the plate fitting. Be-
neath the plate is a 1-11/16-inch screw-in tube
for a cylinder condenser.

The tubular limb is 4-1/4 x 13/16 inch and
is fixed to the back of the stage plate. At the
top are two 1-3/4-inch-long parallel arms on
screw pivots to the limb. Attached to the front
of the stage plate is a split tube, 2-1/2 x
1-11/16 inches, with a projecting bar at the
back. There is a micrometer screw for fine
adjustment at the top of the limb.

Fig. 148.
compound monocular; after 1879,

60-4713-180)

W. & H. Seibert, Wetzlar, Germany;
(AFIP 20368 -

The body tube is 4 inches long, has a slide
adjustment and a milled-edge ring drawtube 3
inches long; it has a short cone nose. The
upper section of the body tube is reduced to
1-1/8 inches in diameter and may be drawn for
about 1/2 inch. It is 12 inches high when
closed, and is signed, “Seibert.” The firm of
Seibert and Kraft was succeeded by W. & H.
Seibert before 1903, m

The 4-3/8 x 7/8-inch tubular pillar of this
instrument (Fig. 149) has a compass joint at
its top, and is screwed to the tripod foot by a
recessed clamp. The angular limb has a cir-
cular plate at the base and a graduated swing-
ing tailpiece with a tube for a condenser, a
short tubular arm for a pin gimbal, and a 1-5/8-
inch double mirror.

The stage plate is fixed to the circular
plate on a limb, is 3-1/4 inches in diameter,
and has a central aperture 1-3/16 inches in
diameter. The fine adjustment is a milled head
on the limb. The upper section of the limb is
4 inches long, and has a double milled-head
pinion and Jackson fitting.

The body tube is 7 x 1-3/8 inches, has a
rack at the back, and a 1-inch screw-in cylinder
nose, a double nosepiece, and a drawtube. It



Fig. 149. Acme Optical Works, Philadelphia,
Pa.; compound monocular; C. 1880. (AFIP
135 - 60-4713.281)

is 13-1/2 inches high, and is signed on the
foot, “Made by Acme Optical Works, Jas. W.
Queen & Co., Philadelphia, Agents, 4757; it is
the Acme No. 3 model. The Queen Company
was the agent for the Acme Optical Works until
Acme acquired Sidle and Poalk in 1882. In
1892 a binocular Acme No. 3 model became
available. m

AFIP 613449, Bausch & Lomb Optical Co.,
Rochester, N.Y.; compound monocular; C. 1880.
Not illustrated.

The horseshoe base of this instrument is
6 x 4-3/8 inches, and supports the 2-1/2-inch-
high cylindrical pillar that is capped by an in-
clination joint. The 2-3/4-inch limb has a fine
adjustment at the top. The 3 x 3-3/4-inch stage
plate is incurved at the back, and fixed to it
is the vulcanite stage with a 3/4-inch central
aperture and a substage condenser. The gimbal
for the Z2-inch double mirror is inserted into
the swinging tailpiece.

The 4-1/2-inch-long body tube has a draw-
tube, a double nosepiece, and a rack and pinion
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coarse adjustment. When closed it is 12-1/2
inches high, and is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., New York City,
36331." (Donated by Dr. Fred Stewart) m

AFIP 49139, Acme Optical Works, Philadelphia,
Pa.; compound monocular; C. 1880. Not illus-
trated.

This instrument is a duplicate of that in Fig.
149 (AFIP 135) by the same maker. It is signed,
“Jas. W. Queen & Co., Philadelphia”; that com-
pany was an agent for the Acme Works; it is the
Acme No. 3 model. =

Fig. 150.
C. 1880.

Maker unknown; compaund monocular;

(AFIP 613452 - 60-4713-305)

This all-brass microscope is 9-1/2 inches
high (Fig. 150) with a 4 x 2-3/4-inch oval base,
to which are screwed two uprights, each 2-3/8
inches high. The stage plate is 2-3/8 inches
square and attached to the uprights, and below
it is a disc of diaphragms. Inserted in the
rear of the stage plate is a 4-3/4-inch-long
circular rod, 3/8 inch in diameter, the lower
2 inches of which extend below the stage plate
where the 1-inch double mirror on a gimbal is
inserted; at the top of the rod is an arm for the
body tube. There is a trunnion mount on the
oval base and rack and pinion focusing. The
body tube is 3-1/4 inches long, has a short
cone nose, and a drawtube. Height is 9-1/4
inches, and is probably of French manufacture.
(Donated by Dr. J. R. Schumaker) m
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Fig. 151. William Ladd, London, England; com-

pound monocular; C. 1880. (AFIP 49434 - 60-
4713-398)

This all-brass instrument (Fig. 151) is 14
inches high, and has a cylindrical base 3-3/4
inches in diameter and 4-1/4 inches high; in-
serted in the lower portion of the base is a
glass, 3-1/4 inches in diameter. Extending
from the upper portion of the cylindrical base
is another eylinder 1-3/4 inches high and 2
inches in diameter, and screwed into this is a
third cylinder, 1-7/8 inches high and 1-1/4
inches in diameter.

Attached to the top cylinder is a stage plate
2-3/8 x 3 inches, to which is screwed a movable
stage plate with a 1-3/16-inch aperture. At-
tached to the rear of the stage plate is a 5-
inch-long triangular rod that has a vertical
steel chain adjustment for a lens holder. It is
signed, “W. Ladd, 11 & 12 Beak St., Regent
St W m

The claw-footed base of this instrument
(Fig. 152) has a spread of 5-3/8 x 4-1/2 inches,
and supports two uprights, each 2-7/8 inches
high, made of iron with a bronze finish. A
brass curved limb, stage plate, and trunnion
are in one casting and screwed to the uprights.
A slotted tailpiece, 2-1/2 x 3/4 x 3/16 inch,
on a pivot to the trunnion, has a slide with
pivot gimbal and a 1-1/2-inch double mirror.
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Fig. 152.
compound monocular;

70440 - 60-4713-186)

T.H. McAllister, New York, N.Y.:

1880. (AFIP

before

The stage plate is 3-1/4 x 3 inches and is
incurved at the back. Beneath the stage is a
screw-in tube for eylinder condenser, and a
cylinder diaphragm. At the right side of the
stage 1s a micrometer screw fine adjustment
that raises one side of the stage. The thin
brass stage, screwed to the left side of the
plate, has a 5/8-inch central opening.

The upper front of the limb is 3-1/4 inches
long, and has a double milled-head pinion. The
body tube is 7-1/4 x 1-3/16 inches, has a
grooved fitting at the back with a chronometer
chain rack, a drawtube, and a short cone nose,
The instrument is 12 inches high when closed.

It is signed, “T.H. McAllister, New York.”
McAllister and Brother were dealers in Phila-
delphia in the 1860’s. Before 1867 T. H. McAl-
lister moved to New York where he listed three
models in 1879 with chain quick movement.
This instrument, and that in Fig. 132 (AFIP
155), are the only two microscopes in the Col-
lection that have the chain movement. The
stage and fine adjustment of this model were
considered unsatisfactory because only one
side moved, placing the object at an angle.
It is known as the “Student Model.” m



Fig. 153. Moaker
lar; before 1880.

unknown; compound monocu-

(AFIP 49127 - 60-4713-428)

Attached to the front of the hardwood base
of this instrument (Fig. 153), 12 x 4-1/8 x
1-1/8 inches, are two legs, each 1-1/4 inches
high, that serve to create an inclined stage:
a l-inch inset graduated scale is at the right.
A tubular pillar, 1-3/4 x 11/16 inch, is screwed
into a square case.

On top of the stage is a bar, 8 x 3/8 x 1/16
inch, that is attached to the supports. Actuated
by a milled-head serew, the bar may be moved
to or away from the stage aperture. There is
a two-glass plate compressorium, 1-5/8 x 1/8
x 9-1/4 inches, on the stage. Beneath the stage
in front is a 1-1/8-inch single mirror on a double
milled-head gimbal and pin.

The 3-inch-long arm is screwed to the pil-
lar. A front ring, 1-13/16 inches in diameter,
has a fixed ring brass tube 2-1/8 inches long,
the upper section of which carries a single
milled pinion. The body tube is 6 inches long,
has a rack at the back, a milled-edge ring in
the center section, and a short cone nose; there
is no drawtube. It was designed for examining
meat for trichinae. m

The claw-footed base of this all-brass in-
strument (Fig. 154) has a spread of 7 x 6-1/2
inches, and supports a tubular pillar, 3-3/8 x
1-1/8 inches, that is surmounted by a compass
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Philade lphia,
(AFIP

154. Joseph Zentmayer,
Pa.; compound monocular; before 1880.
49132 - 60-4713-342)

joint. A 4-1/2 inch-long vertical limb with a
wide angular arm, 4-3/4 inches at the front, has
a double milled-head pinion and a lever fine
adjustment micrometer on the limb. A swinging
tailpiece carries the substage with rack and
pinion motion. On a tube is a sliding arm and
gimbal with a double mirror.

A 4-inch circular stage is fixed to the limb.
The glass stage plate is 3 inches in diameter,
has a l-inch aperture, a slide bar with milled-
head spring, and openings for forceps. The
body tube is 8 x 1-1/2 inches, has a short cone
nose, and a drawtube, Height is 16 inches.

It is signed, “J. Zentmayer, Philadelphia,
Patented, 1876, 2032.” It is known as the
“United States Army Hospital Model,” and when
first introduced in 1862, had a square stage,
curved limb, and a short lever adjustment at
the front of the tube. m

A mahogany case, 4-1/2 x 3 x 1-1/2 inches,
originally served as the base of this instrument
(FFig. 155). Two 3-1/8-inch-high uprights screw
to the lid of the case, and there is a Lister
limb on a compass joint with a single milled-
head pinion. A plate is fixed to the lower end
of the limb, and attached to it on a pivot is a
short arm and gimbal with a 15/16-inch-diameter
single mirror.
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Fig.
Pa.;
54281 - 60-4713-304)

155. Joseph Zentmayer,
compound monocular; C.

Philade lphia,
1880. (AFIP

The stage is 2-7/16 x 1-3/8 inches and is
fixed to the plate, and has a 1/2-inch central
aperture. Beneath the stage on a screw pivot
is a swinging arm for a 3/8-inch plano-convex
condenser. The body tube is 2-15/16 inches
long, has a rack at the back, drawtube, and a
serew-in compound lens.

It is signed on an upright, “Jos. Zentmayer,
Philada.” The instrument has no serial number,
which may indicate that few of this type were
made; Zentmayer's precision workmanship is
readily apparent. m

AFIP 69927.
ular; C. 1880,

Moker unknown; compound monoc-
Not illustrated.

This instrument is similar to that in Fig.
130 (AFIP 183): not signed, it is probably of
French manufacture. (Donated by Dr. Charles
Hopkins) m

The horseshoe base, 3-3/4 x 3 inches, and
a 1-1/2-inch-high pillar with flanges of this in-
strument (Fig. 156), are all cast in one piece
of rough, black finished iron. A 3-3/4-inch-
long curved limb of the same finish is attached
to the pillar by a pin, and carries a double
milled-head pinion of brass. On a pivot short
arm at the base of the limb is a gimbal with a
1-1/4-inch double mirror.
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Fig. 156.
C. 1880.

Moker unknown; compound monocular;

(AFIP 166 - 60-4713-263)

The stage consists of two plates, 2-1/8 x
2-3/4 inches, held by screws: between them is
arevolving disc of diaphragms with front motion.
The stage has a 5/16-inch central aperture, and
is screwed to the limb.

The brass body tube is 5-1/2 inches long:
the lower section, 3 x 1-1/8 inches, carmries a
rack at the back and a short cone nose; the
upper section, | inch in diameter, has a screw
division. Height is 9-1/4 inches. m

AFIP 49140. Carl Zeiss, Jena, Germony; com-
pound monocular; 1881. Nort illustrated.

This instrument is a duplicate of that inFig.
138 (AFIP 49134) by the same maker. It is
signed, “Carl Zeiss, Jena, No. 4721.” m

AFIP 71789. John Field, Birmingham, England;
compound monocular; 1881. Not illustrated.

This instrument was made originally with a
circular base, 3-7/16 inches in diameter and
1/4 inch thick, with openings for 3 spring legs.
The 2-1/2~inch-high pillar has a rack and pinion
coarse adjustment. The stage is 2-5/16 x 1-3/4
inches, and has a 3/8-inch central aperture. At-
tached to the rear of the stage is a 1-3/4-inch
swinging arm for the gimbal and 1-3/8-inch
mirror.



The body tube is 4-3/4 inches long and has
a drawtube. The entire instrument is nickel-

plated and is 8-1/2 inches high when closed.

It is signed, “Griffith Club Microscope.” In-
troduced in 1881, this model was designed by
E.H. Griffith, F.R.M.S., Fairport, N.Y., and its
construction is attributed to John Field of Bir-
mingham, England. =

Fig. 157. Joseph Zentmayer, Philadelphia, Pa.;
compound monocular; after 1881. (AFIP 229
60-4713-192)

The horseshoe base, 5-1/2 x 3-3/4 inches,
and the cut cone pillar, 3 inches high, of this
instrument (Fig. 157) are cast in one piece of
black japanned iron; a brass Zentmaver limb
and arm on a trunnion are screwed to the pil-
lar. The swinging tailpiece has an arm, gimbal,
and a double mirror.

The stage is fixed to the swinging tailpiece
that is screwed to the limb and is 2-1/2 x 2-7/8
inches; it has a 1/2-inch central aperture. Be-
neath the stage on a rod at the left is a revolv-
ing dise of diaphragms. The limb carries the
fine adjustment screw and a double milled-head
pinion.

The body tube is 5-1/8 x 1-1/2 inches, has a
rack at the back, a short cone nose, a double
nosepiece, and a drawtube. When closed it is 12
inches high. Tt is signed, “J. Zentmayer.” The
original American model has a claw foot and a
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pillar similar to that of the Histological Model
(Fig. 133—AFIP 49131), a revolving diaphragm
inset on top of the stage, and a sliding body
tube; later models were made with rack and
pinion optional. This is the only model made
with a horseshoe base and is known as the
“American Student Model.” =

Fig. 158. Jean Gabriel Chevallier, Paris,
France; compound monocular; 1882. (AFIP 49094
60-4713-134)

The rectangular base, 6-1/4 x 3-1/4 x 11/16
inch, and the solid 3-inch-high pillar with heavy
flanges of this instrument (Fig. 158) are cast in
a single piece of iron with a dull black finish.
The square limb i87 x 3/4 inch, is on a trunnion
axis, and is screwed to the pillar; the lower
1-1/2 inches of the limb are tubular.

On a double pivot short arm there is a gin-
bal with a 1-3/4-inch double mirror. At the top
of the limb is an angular arm and a double
milled-edge ring tube, 2-1/2 x 1-3/8 inches. A
micrometer screw fine adjustment at the top of
the limb adjusts the stage.

The stage is 3 x 3-1/4 inches, is on a slid-
ing plate, and moves on the limb; it has a cen-
tral 1/2-inch aperture opening for the stage
condenser. Beneath the stage is a tube and a
revolving disc of diaphragms.
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The body tube is 3-7/8 inches long, has a
milled-ring at the top with sliding adjustment, a
milled-ring drawtube, and a short cone nose. It
15 12-1/2 inches high and signed on the tube,
‘Maison, L. Ingr. Chevallier, Optn., Place du
Pont, Neuf 15, Paris.” Chevallier, 1778-1848,
was well known for his optical inventions, and
for many years following his death, his firm
continued producing optical instruments under
his name. m

Fig. 159. R. & J. Beck, London, England; com-
pound monocular; before 1882. (AFIP 517746 -
60-4713-271)

This instrument (Fig. 159) of brass and black
coated metal hasa flattripod base with a spread
of 5 inches. The 2-inch-high pillar has a com-
pass joint at the top to which is screwed a dou-
ble-jointed arm for the gimbal and 1-1/2-inch
single mirror. The 2-1/2-inch circular stage with
rear projection has a 1-inch central aperture.
The 3-1/2-inch limb has a screw fine adjust-
ment at the top.

The body tube is 4-3/8 inches long, has a
short cone nose, a drawtube, and slides into a
casing attached to the arm; height is 11 inches.
It is signed, “R. & J. Beck, London & Phila-
delphia, 11860; W. H. Walmsley & Co., Phila-
delphia, Sole American Agents.” (Donated by
Miss Carolyn Fix) m

AFIP 53392A. E.Hartnack, Paris, France; com-
pound monocular; 1882. Not illustrated.

The tubular pillar of this microscope is 5-1/4
x 15/16 inch, has arack at the back, and screws
to a section of the sliding base case. The circu-
lar stage is 3-7/16 inches in diameter, has an
arm with a double milled-head pinion, and a
1-3/16-inch central aperture.

A triangular vertical limb, 12 x 5/8 inch,
fits into the pillar and has a graduated rack at
the back. There is a 3-inch arm with a double
milled-head pinion for an objective, and above
that another arm with a double milled-head pinion
into which fits a 6-inch horizontal tube. This
tube contains a prism box, a compound eye lens,
and a camera lucida; the latter has a screw-on
cover. 'The only accessories are two objectives.
This 1s a modified model by Hartnack of the
larger and more complicated instrument devised
and used by Wilhelm His, renowned German em-
bryologist. (Donated by Dr. M. Abrahams) m

Fig. 160. Maker unknown; compound monocular;

1883. (AFIP 613453 - 60-4713-244)

The flat tripod base of this instrument (Fig.
160) has a spread of 5 inches, and supports the
2-1/2-inch-high pillar that is capped by a com-
pass joint. A double-jointed arm for the gimbal
and 1-7/8-inch mirror is screwed to the front of



the compass joint. The 4-5/8-inch limb has a
fine adjustment at the top. The 2-3/4 x 4-inch
stage is incurved at the back, has a 3/4-inch
central aperture, and a substage ring for a con-
denser.

The body tube is 4-1/2 inches long, has a
drawtube, and a rack and pinion coarse adjust-
ment; height is 14-1/4 inches. It is signed, “Dr.
MeclIntosh, Patent, March 13, 1883, Chicago, 111.”
It is not known whether Dr. McIntosh made the
instrument, or if’ it was made for him. However,
a Lyman D. McIntosh of Chicago did receive a
patent in 1883, apparently for an improvement on
the tilting joint of a microscope. (Donated by Dr.
J. R. Schumaker) m

AFIP 53392B. Carl Zeiss, Jena, Germany; com-
pound monocular; C. 1883. Not illustrated.

The horseshoe base without a heel is 3-1/2
x J inches, and supports the tubular pillar of
this instrument, that is 2-3/4 inches high and
7/8 inch in diameter. The 2-3/4 x 3-1/2-inch
stage, incurved at the back, is screwed to the
pillar.

Beneath the stage at the left is an angular
two-joint arm, the lower section of which is
slotted for pivot gimbal and 1-3/8-inch double
mirror. At the right of the stage is a dovetail
slide and tube for cylinder diaphragm. Rising
from the stage is a tubular limb, 3 x 1-1/8
inches, with an inner triangular bar and 3-inch-
long arm. At the top of the limb is a micrometer
screw, and in front is a sprung screw-in tube,
2-7/16 x 1-1/8 inches.

The sliding body tube is 6 inches long, has
two milled-edge rings at the top, and a short
cone nose; there is no drawtube. Height is 11-
1/4 inches. This model was introduced bhefore
1879 and discontinued before 1898: from 1879
to 1885 it was referred to as “Stativ VIIA,” and
in 1889 it was “Stativ VII.” It is signed, “Carl
Zeiss, Jena, H749.” (Donated by Dr. M.
Abrahams) =

AFIP 49148. Corl Zeiss, Jeno, Germany; com-
pound monocular; C. 1884. Not illustrated.

This instrument i1s a duplicate of that in Fig.
181 (AFIP 49195) by the same maker. It is
signed, “Carl Zeiss, Jena, 17998.” The instru-
ment was usecd at the Army Medical Museum from
1893 to 1902 by Major Walter Reed, the con-
queror of yellow fever, and later by Major James
Carroll, Curator of the Museum from 1902 to
1907, during his noted bacteriological studies. m
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Fig. 161. W.H. Bulloch, Chicago, Ill.; com-
pound monocular; C. 1884, (AFIP 19827 - 40-
4713-68)

The claw-footed base of this instrument (Fig.
161) has a spread of 6-1/2 x 6-1/4 inches,
and supports a revolving plate with tubular pil-
lar and flanges 5 x 15/16 inch. There is an
angular limb in a cradle joint, the lower end
of which has a straight shank swinging tail-
piece, and a short arm with gimbal and double
mirror; a second arm has a rack and pinion that
centers the substage tube.

The 3-1/2-inch-diameter stage is screwed to
an angular plate on a limh, The 3-3/4-inch re-
volving stage plate has a black glass center
and at the left a milled-head spring for a slide
holder. The front of the arm is 4 inches long,
has a Jackson fitting, and a double milled-head
pinion.

The body tube is 6 x 1-1/2 inches. hasa
rack at the back, and a short cone nose. The
drawtube has fittings for erector, field lens,
and a screw-in single eye lens; there is a fine
adjustment screw on the limb. Height is 16
inches. It is signed, “W. H. Bulloch, Chicago,
Patented 1879, 308.” This “Professional Model”
was 1introduced in 1879 and varies very little
from the large Congress and the small Biological
models. (Donated by Mrs. W. . Watson) m
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Fig. 162. Ernst Leitz, Wetzlar, Germany; com-
pound monocular; C. 1885. (AFIP 180 - 60-
4713-60)

The horseshoe base is 3-7/8 x 3-1/8 inches,
has no heel, and supports the 2-1/2 x 15/16-
inch tubular pillar of this instrument (Fig. 162).
The 1-1/2-inch double mirror is on a pivot arm
with gimbal, and the 4 x 3-1/8-inch stage plate
is incurved atthe back and secrewed to the pillar.

Beneath the stage plate is a dovetail slide
and tube for a small condenser. The stage is
black and fixed to the plate, is 3-1/8 x 2-5/8
inches, and has a 5/8-inch central aperture.
Rising from the stage plate is a collar and
triangular bar with tubular outer casing 3-1/2 x
15/16 inch; it has a 3-1/4-inch-long fixed arm
and a micrometer serew; a split tube, 2-3/8 x
1-3/16 inches, is attached to the front ring.

The body tube is 5-7/16 inches long and
has no nosepiece; the drawtube is nickel-plated.
It is all brass, 11 inches high, and signed,
“E. Leitz, Wetzlar, No. 150607; it is the “Stand
111B” model. m

The horseshoe base is 5 x 3-1/4 inches and
supports the 3 x 3/4-inch tubular pillar of this
instrument (F'ig. 163). There is a cradle joint
with a horizontal U-curved tubular limb, a 1-inch
vertical, circular plate, and a 1-inch-long slotted
extension at the lower end; a 2-3/4-inch swing-
ing tailpiece supports a tubular arm and a pin
gimbal for the double mirror.

i e | | W |

Fig. 163. E.H. & F.H. Tighe, Detroit, Mich.;
compound monocular; C. 1885. (AFIP 174- 60-
4713-202)

The 3-1/4-inch circular stage with apertures
for spring clips is screwed to a slotted exten-
sion. Beneath the stage is a sprung tube, 1-1/2
inches in diameter, for a condenser or eylinder
diaphragm. At the upper end of the limb is a
fixed tube, 1-3/4 x 574 inch, that has a micro-
meter screw at the base for the fine adjustment;
a rectangular (itting with a double milled-head
pinion is attached to the front of the tube.

The body tube is 4-3/4 x 1-1/4 inches, has
a diagonal rack at the back, a graduated draw-
tube, and a short cone nose with a nickel-plated
angular double nosepiece. It is 11 inches high
when closed, and is signed, “E.H. & F.H. Tighe,
Detroit, Mich.”™ The construction of the instru-
ment 18 unique, with nothing to indicate its
origin except the Tighe name. The rack and
pinion is of a type introduced about 1880 by
Swift & Son, London. =

The iron horseshoe base 1s 4 x 3-1°2 inches
and supports the brass tubular pillar, 6 x 31
inch, of this instrument (Fig. 164). On the lower
section of the pillar is a pivot short arm and
gimbal with a 1-1/8-inch single mirror. The iron
stage plate is 3 x 2-3/4 inches, is incurved at
the back, and is screwed to the pillar. The
stage 1s a thin, blackened brass plate, 243 4 x
1-174 inches, and is screwed to the plate at the



Fig. 164.
Co., Rochester, N.Y.; compound monocular; C.

1885; (AFIP 187 - 60-4713-264)

Ernst Gundlach, Manhattan Optical

left. There is a milled-head screw beneath the
plate at the right that serves as the fine ad-
justment; it moves the stage on an angle.

An iron angular arm attached to a brass split
tube, 2 x 1-3/16 inches long, is at the upper
section of the pillar. The body tube is 3-3/4
inches long, has a slide adjustment, a nickel-
plated drawtube, and a short cone nose; height
is 7 inches.

It is signed at the top of the pillar, “Gund-
lach, Manhattan Opt. Co., Rochester, N.Y.”
There is also a slogan, “It’s All In The Lens,”
and the model identification, “Simplex No. 2.”

Gundlach was in business in Berlin from
1866 to 1870. In 1873 he sold out to Seibert
& Kraft and moved to Hackensack, N.J. In
1876 when Bausch & Lomb established a micro-
scope department, Gundlach was named super-
intendent. He remained there until 1878 and
the next year opened his own business in Roch-
ester, N.Y. In 1882 he introduced a college
microscope known as, “Physician No. I,” and
a new calotte diaphragm. m

AFIP 69136.
ester, N.Y.; compound monocular; C. 1886.
illustrated.

Bausch & Lomb Optical Co.,Roch-
Not

The horseshoe base supports the two iron
uprights of this instrument that are held together
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at the top by a milled-head screw. In separate
castings, the 4-inch-high uprights are curved
at the upper ends with V-shaped flanges.

A curved tubular limb with a rectangular am
of iron, cast in one piece, has side grooves fo
flanges, and forms an inclination action. The
lower end of the limb has an extension and
carries the 3-inch-long swinging tailpiece, with
arm and sliding pin gimbal for the single mirror,

The 3-1/2-inch circular stage is screwed to
the limb extension and has a 1-inch central
aperture. Beneath the stage on a pivot arm is
a revolving disc of diaphragms. The lever
roller-motion fine adjustment micrometer is on
the limb. The front of the iron arm is 2-1/2
inches long, and has attached a rectangula
brass fitting 3 inches long, to which is attached
a 4-9/16 x 1-1/8-inch tube.

The body tube is 5-1/2 inches long, has two
milled-edge rings at the top, a screw-in shot
cone nose, and a sliding adjustment. It is |
inches high, and signed on the stage, “Bausch
& Lomb Optical Co.,” and on the arm, “Patented
Jan. 21, 79”; the latter was the fine adjustment
patent. This model was introduced in 1885 and
discontinued before 1889. It was constructed
with concentric arm motion, which was first
used by George Wale in 1879, by Andrew Ross
in 1882, and by Swift & Son in 1881. It was
also made with either a sliding tube or rack
and pinion, and had 1-inch and 1/4-inch special
objectives. (Donated by Wake Forest College)

The claw-footed base is 6 x 6 inches, and
supports two 3-inch tubular pillars of this in-
strument (Fig. 165) that are cast in one piece
of black japanned iron; a curved tubular limh
and angular arm, also cast in one piece of the
same material, are screwed to the pillars. At
the lower end of the limb is a flat, 1-inch grooved
extension, with a 3-inch-long swinging tail-
piece, and a sliding arm and pin gimbal with
double mirror. There is a micrometer screw
fine adjustment on the limb.

The fluted iron stage is 5-1/4 x 3-1/2 inches,
is screwed to the extension, and has a central
aperture; beneath the stage is a tube for cylin-
der diaphragm. A 2-1/4-inch brass fitting is
attached to the front of the arm with a double
milled-head pinion.

The body tube is 6-1/2 x 1-1/4 inches and
has a short screw-in cone nose and a drawtube
with milled-edge ring. When closed it is 12
inches high, and is known as a “Trichinae
Model.” It is signed, “Bureau of Animal In-
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Fig. 165. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; after 1885.
(AFIP 19474 - 60-4713-159)

dustry, 374, Pat. Oct. 3, 1876; Pat. Oct. 13,
1885.” The instrument was made for the U.S.
Department of Agriculture. m

Fig. 166.
ester, N.Y.; compound monocular; 1886.

19475 - 60-4713-24)

Bausch & Lomb Optical Co., Roch-
(AFIP
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The heavy tripod base of this instrument
(Fig. 166) has a spread of 7 x 7-1/2 inches, and
supports a 5 x 15/16-inch tubular pillar with an
aperture at the top. The tubular limb is 4-3/4
inches high and has an angular arm. A tubular
extension for lateral inclination and inversion
fits into the lower back of the pillar; a short
extension at the front of the pillar has a cir-
cular plate, 1-1/4 x 1/4 inch, a 4-inch swing-
ing, grooved tailpiece that carries a sliding sub-
stage, and a sliding arm and pin gimbal with
double mirror.

The stage is a heavy 4-inch brass ring with
a 3-5/16-inch heavy glass center, and is screwed
to the limb plate; it has a 1-1/4-inch central
aperture. The front of the arm has a 2-1/4-inch
fitting with a double milled-head pinion and a
grooved rack on a plate with an angular double
nosepiece; a prism box fits onto the nosepiece
when inverted.

The body tube is 5-7/8 x 1-1/4 inches, has
a cylinder nose 1-1/8 inches long, and a draw-
tube. It is all brass and in vertical position is
14-1/2 inches high. It is signed, “Bausch &
L.omb Optical Co.” This instrument was desig-
nated the “Universal Model,” and incorporates
the same principles as the higher priced model
introduced in 1886, but is of different construc-
tion; it was discontinued before 1896. m

AFIP 53086. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; 1886. Not
illustrated.

The horseshoe base with projection is 4-3/4
X 2-3/4 inches, and supports the 3 x 7/8-inch
tubular pillar of this instrument. Extending up
from the pillar is a 4-1/4-inch-high tubular pil-
lar section with angle arm attached by means of
a cradle joint. The limb has a circular plate
at the base, a 3-inch-long swinging tailpiece
with sliding arm, and pin gimbal for the double
mirror.

The stage is 2-1/2 x 3-3/8 inches, is screwed
to the limb plate, and has a 3/4-inch central
aperture; a flat iris diaphragm is fixed beneath
the stage. The front of the arm is fixed to a
3 x 1-3/8-inch tube that carries the fine adjust-
ment. There is a micrometer screw at the top
of the limb.

The body tube is 5-1/2 inches long, has a
milled-edge ring, slide motion, cone nose, and
a drawtube with milled-edge ring. It is 12 inches
high, and signed, “Bausch & Lomb Optical Co.,
Pat. Oct. 3, 1876; Pat. Oct. 13, 1885.”



This model was introduced in 1886 and con-
structed along the simple lines used in Europe
but with a number of improvements. The faculty
of the Harvard Medical School contributed many
valuable suggestions, and the model name,
“Harvard B,” was adopted in recognition of
their help. m

Fig. 167.

Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1886.
(AFIP 192 - 60-4713-339)

The circular base of this instrument (Fig.
167) is 3-5/16 inches in diameter and 1/4 inch
thick. Three screw-in ball-end supports, 1-1/2-
inches long, form a flat tripod, that supports
the 5-1/4-inch-high pillar with screw division
and cradle joint; there is a Jackson-type limb
and arm with a double milled-head pinion. The
fine adjustment is an endless screw micrometer.

The graduated, swinging tailpiece has a
1-3/8-inch-diameter double mirror in a dovetail
slide. The 2-5/8-inch circular stage with a
black glass top is fixed to the limb, and has a
1-inch aperture.

The swing-out substage has an Abbe con-
denser and filter holder. The body tube is 5 x
1/4 inches, has a rack, graduated drawtube, and
cone nose. The circular base may also be used
as a turntable. The instrument is all brass with
nickel trim and is 10-3/4 inches high. It is
signed, “E.H. Griffith, Pat. Dec. 14, 1866,
Rochester, N.Y., 1069.” m
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Fig. 168.

Bausch & Lomb Optical Co., Roch
ester, N.Y.; compound monocular; before 1887

(AFIP 159 - 60-4713-193)

This instrument (Fig. 168) has a claw-footed
base with a spread of 6 x 6 inches, and two
3-inch-high tubular pillars cast in one piece of
black japanned iron. The curved tubular limb
and arm, also cast in one piece of japanned
iron, has a l-inch flat extension at the lower
end, a 3-inch swinging, grooved tailpiece with
sliding arm, and a pin gimbal for the double
mirror.

The 3-1/2-inch circular brass stage is
screwed to the limb extension, and has a 1-inch.
central aperture. Beneath the stage is a tube
for a cylinder diaphragm. Attached to the front
of the arm is a 2-1/4-inch brass fitting witha
double milled-head pinion, and on the top of the
limb is a micrometer screw fine adjustment.

The body tube is 6-1/2 x 1-1/4 inches, has
a short cone nose, and a drawtube with a milled-
edge ring. When closed it is 11-3/4 inches
high. It is signed, “A.S. Aloe & Co., ‘Diag-
nostician,” St. Louis, Mo., Pat. Oct. 3, 1876
Pat. Oct. 13, 1885.” The Aloe company was
an agent for Bausch & Lomb instruments, and
“Diagnostician” was the trade name for this
model. m
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Fig. 169. Joseph Zentmayer, Philadelphia, Pa.;
compound monocular; C. 1887. (AFIP 157 - 60-
4713-25)

The claw-footed base has a spread of 6-1/2
X 6 inches and supports the 4-3/4 x 1l-inch
tubular pillar of this instrument (Fig. 169), that
18 capped by a compass joint. The vertical
limb is 4-1/2 inches long, has a 4-3/4-inch
cangular arm at the front, a double milled-head
pinion, and a lever fine adjustment micrometer.
A pointed swinging tailpiece carries the sub-
‘gtage with rack and pinion motion; there is a
sliding arm and gimbal with a double mirror.

In front of the tailpiece is a graduated, cir-
cular vertical plate, 1-7/8 x 1/4 inch, with an
angle plate at the base. A 4-3/8-inch circular,
concentric revolving stage is screwed to the
plate. The stage plate has a 1-3/16-inch cen-
tral aperture, and a milled-head spring for slide
holder.

The body tube is 8-3/4 x 1-1/2 inches, has
a rack at the back, a short cone nose, and a
drawtube. It is all brass, and when closed is
15 inches high. It is signed, “J. Zentmayer,
Philadelphia, Patented 1876, 2892.” The in-
strument is among the last constructed by
Zentmayer; its swinging tailpiece was patented
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in 1876. Compared with another Zentmayer in-
strument in Fig. 154 (AFIP 49132), some varia-
tion in size and construction may be noted; it
is another version of the “United States Army
Hospital Model.” m

Fig. 170. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1887.

(AFIP 492 - 60-4713-135)

The heavy tripod base has a spread of 6-1/4
inches, and supports the 2-3/4-inch-high tubular
pillar of this instrument (Fig. 170) that is capped
by a cradle joint. A 4-1/2-inch-long tubular
limb with angular arm has an extension in front
of the lower end, and two grooved swinging
tailpieces; one has a sliding arm and gimbal
for the double mirror, and the other a sliding
arm for an adjustable substage.

The 3-1/2-inch circular stage has a milled
edge and concentric revolving motion, and a
1-1/4-inch central aperture. The arm has a
3-1/4-inch front with a double milled-head pin-
ion; there is a screw fine adjustment at the
top of the limb.

The body tube is 4 inches long, has a cylin-
der nose with an angular double nosepiece;
1-inch-long broad gauge with adapter for society
screw; and two drawtubes. It is all brass, and
when closed is 14 inches high. The only ac-
cessory is an ocular. It is signed, “Bausch
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& Lomb Optical Co.” This model was intro-
duced late in 1885; it was called “Stand J” in

1892, and was discontinued about 1902. =

AFIP 725. R. & J. Beck, London, England;
compound monocular; C, 1889. Not illustrated.

The triangular base of this instrument is
6 x 4-1/2 x 1 inch, and supports the 4-1/2 x
2-3/4 x 1-inch pillar with a slot at the top and
set at a 40° forward angle; base and pillar are
cast in one piece of iron.

A 6-1/2-inch-long limb is screwed to the
pillar, has a wide angular arm and a micrometer
screw at the top, and a double milled-head
pinion in front. The blackened brass stage is
3 x 2-7/8 inches, incurved at the back, and is
attached to the limb by a screw-on plate; it
has a 7/8-inch central aperture.

Beneath the stage is a plate with screw
thread for condenser and an oval disc of dia-
phragms; on a screw plate is a tailpiece with
short arm and gimbal for the mirror. The body
tube is 5-1/4 x 1-1/8 inches, has a rack at the
back, a short cone nose, and a drawtube. It is
10-3/4 inches high.

It is signed, “Beck, London, 15453,” and
is a low-priced student model introduced in
1885 and listed until 1903; it was made with
either a sliding tube or a rack and pinion quick
adjustment. (Donated by Spencer Lens
Company) m

The 4 x 7/8-inch tubular pillar of this in-
strument (Fig. 171) incloses a triangular bar,
and is attached to the 3 x 3/4 x 3/4-inch base.
The 3 x 1-3/4-inch stage has a 5/8-inchcentral
aperture, and is attached to the pillar by a
screw-on plate that has a pivot arm with gim-
bal and a single 3/4-inch mirror; inset beneath
the stage is a revolving disc of diaphragms.

The arm is 2-3/4 inches long, has a 1-9/16-
inch ring front, and a fixed split tube 2-1/8 x
1-1/4 inches; the screw fine adjustment is at
the top of the pillar. The body tube is 4-7/8
inches long, has a sliding adjustment, and a
milled-edge ring at the top; there is no draw-
tube. It is all brass and 8-1/2 inches high.

It is signed on the foot, “C. Verick, Rue de
la Parchemineru 2, Paris, 1740.” Verick, an
apprentice of Hartnack, established his own
business before 1877, and was succeeded by
Maurice Stiassnie before 1902. This model was
devised with the assistance of Dr. Malassez of
Paris and introduced in 1883; it was made with

Fig. 171. C. Verick, Paris, Fronce; com-
pound monocular; C. 1890. (AFIP 190 - 60.
4713-261)

two types of bases, horseshoe, or folding V-
shaped base.m

Fig. 172. Ernst Leitz, Wetzlar, Germany;
compound monocular; C. 1890. (AFIP 17944 -
60-4713-266)
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' This instrument (Fig. 172) has a blackened
English tripod base 4 inches high, and sup-
ports a 3 x 1-1/16-inch limb by means of a

tradle joint. There is a fixed 3-inch arm in

“front with a double milled-head pinion; the
fine adjustment is at the top of the limb. The
 slage plate is attached between the base and
Uinh, and is incurved at the back.

The stage is 3 x 3-3/8 inches and is screwed

1o the plate; it has a 3/4-inch central aperture.
 Beneath the stage is a tube for a eylinder
diaphragm, a 2-1/2-inch-long fixed tailpiece
. with slide casing on a pivot arm, and a gimbal
witha 1-9/16-inch double mirror.

The body tube is 5-1/4 x 1-3/16 inches, has

. arack at the back, and a graduated drawtube.
~ OFbrass and black-coated metal, and 11 inches
high when closed, it is the “Stand II” model.
This type instrument was introduced about 1890

and was still on the market in 1903 when a
screw substage was incorporated. m

AFIP 49138. Jomes W. Queen & Co., Phila-
delphia, Po., compound monocular; C. 1890.
Mot ilustrated.

- The black japanned iron tripod foot, 6 x 6
- Inches, of this instrument supports the 3-1/4 x
- 143/16-inch brass tubular pillar that is capped
by a heavy cradle joint; a curved, black ja-
- panned iron limb with a circular plate and a
pojection at the base is screwed to the joint.
. A mooved, swinging tailpiece; 3-1/2 inches
" long, with a sliding short arm and gimbal with
“adouble mirror is attached to the plate. The
$1/2-inch circular stage is screwed to the
b projection, and beneath it is a revolving
disc of diaphragms on a swing-out arm; the
| stage has a 1-inch central opening.
- [The front section of the limb is 3 inches
/long, has a micrometer screw at the base, and
I8 fixed to a 4-inch-long brass section that has
4 double milled-head pinion. The body tube is
6x1-3/8 inches, has a rack at the back, a short
eylinder nose, and a drawtube. It is 12 inches
high when ¢ losed.

. The only accessory is an ocular. It is
signed, “Queen & Co., Philada, 2026.”
This model, Acme No. 4, was introduced by
John W. Sidle & Co. of Lancaster, Pa., in
1881, The serial number indicates the micro-
scope was made in the early 1890’s, at which
time Queen & Co. were the owners of the
Sidle Co. m
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Fig.
pound moenocular; C. 1890. (AFIP 200035 - 60-
4713-13)

173. MNachet & Son, Paris, Fronce; com-

The modified horseshoe base of this in-
strument (Fig. 173) is 6 x 4-1/4 inches, and
supports the two 3-1/4-inch-high cylindrical
pillars. The 7-inch-high limb with curved arm
is suspended on an axis between the pillars,
and the arm is screwed to the upper section
of the body tube; another 3-inch limb is screwed
to the rear of the stage plate, and has a screw
fine adjustment at the top.

The circular stage is 4 inches in diameter,
and attached to it is an adjustable 2-3/4 x
3-5/8-inch mechanical stage; a millimeter
scale encircles the lower section of the stage
plate. There is a swing-out substage con-
denser, tie bar for rotating the polarizer and
analyzer as a unit, and a rack and pinion
coarse adjustment for the compensator.

The body tube is 6-3/4 inches long, has a
sliding quartz compensator, a condensing lens,
and rack and pinion coarse adjustment, When
closed it is 15-1/2 inches high, and is signed,
“Nachet, 17 Rue St. Severin, Paris.” This
petrologic microscope was first introduced dur-
ing the early 1880’s. (Donated by Mr. J.B.
Reeside, Jr.) m


http:diarnet.er
http:indicat.es
http:incorporat.ed
http:black-coat.ed
http:graduat.ed

Fig. 174. Maker unknown; compound mono-

cular; C.1890. (AFIP 517748 -60-4713-318)

The horseshoe base of this instrument (Fig.
174) supports the 3-1/4-inch-high pillar capped
by a compass joint. A 1-1/2-inch double mirror
with gimbal is attached to the swinging tail-
piece. The stage is 3-1/4 inches in diameter
with substage condenser and iris diaphragm.
The 4-inch angular limb has the fine adjust-
ment attached to its underside.

The body tube is 4-3/4 inches long, has a
rack and pinion coarse adjustment, a graduated
drawtube, and triple nosepiece. (Donated by
Dr. Ralph D. Lilly) m

This instrument (Fig. 175) has a claw-
footed base, 4 x 5-1/2 inches, that supports
the two 3-inch-high pillars. The 3-inch curved
limb and the 2 x 1-1/2-inch arm are cast in one
piece. The screw fine adjustment is at the top
of the limb. A grooved swinging tailpiece is
screwed to the front of the limb, and the 1-7/8-
inch double mirror with gimbal and 3/4-inch
armslide inthe groove. The 3-3/8-inch-diameter
stage attached to the limb has a substage with
a revolving disc of diaphragms.

The body tube is 4-1/2 inches long, has a
drawtube, rack and pinion coarse adjustment,
and double nosepiece. Height is 11-1/2 inches.
(Donated by Colonel Paul C. LeGolvan) m
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Fig. 175. Bausch & Lomb Optical Co., Roc
ester, N.Y.; compound monocular; C. 1890,
(AFIP 517747 - 60-4713-132)

The horseshoe base, 6 x 3-3/4 inches, and
the 3-1/2-inch-high rectangular pillar of this
instrument (F'ig. 176) are cast in one piece of
green japanned iron; the pillar has a 5/8-inch
central slot for a bar. :

The stage plate is 5-1/2 x 3-3/4 inches, is
incurved at the back, with a 3-1/4-inch bar
beneath; it is in one casting and screwed fo
the pillar. A slotted, 3-1/4 x 3/8 x 3/16-inch
pivot taalplece has a sliding pin gimbal with
a double mirror. -

The stage is thin, 3-7/8 inches square,
screwed to the stage plate, and has a 3/4-inch
central aperture. Beneath the stage is a 1-1/8
inch-diameter pivot tube for cylinder diaphragm.
The tubular limb is 3-1/4 x 1-1/8 inches, is
screwed to the stage plate, and has an angular__
arm attached to the body tube. i

The body tube is 3-1/2 x 1-3/8 inches, has
a spring cone nose, and a drawtube that moves_-';
in a slotted groove; there is no coarse adjust-
ment. The unique fine adjustment is a long
lever from the spring nose that extends through
the arm and an aperture in the limb. It hasa
motion of 3/8 inch and is acted upon by a
micrometer screw at the top of the limb. When
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Fig. 176, Maker unknown; compound

: cular;afrer 1890. (AFIP 69928 -60-4713-259)

(elosed it is 13 inches high. The numbers on the
abjectives are German and are indicative of

the instrument’s probable origin. m

Fig. 177. Maker unknown; compound monocular;

after 1890,

(AFIP 176 - 60-4713-277)

mono-

This instrument (Fig. 177) has a blackened
brass base, 2-3/8 x 2 inches, a blackened pil-
lar, 1-5/8 x 3/8 inch, and a square brass limb,
2-3/4 x 1/4 inch. A gimbal with a 1/2-inch
single mirror is on a short arm to the base in
optical axis. A 2 x 1-3/4-inch thin, white metal
stage is fixed to the limb; it has a 5/16-inch
central aperture.

The 3/4~inch-long arm is attached to a slid-
ing case by a thumbscrew, and is fixed to a 5/8
x 11/16-inch tube. The sliding brass body tube
1s 1-5/16 inches long, and has a screw-in single
eye lens. It is 5 inches high. The only ac-
cessory 18 a 2-button objective. m

Fig. 178. Maker unknown; compound monocular;
after 1890. (AFIP 172 -60-4713-280)

The 2-3/4 x 2-1/8-inch horseshoe base of
this instrument (Fig. 178) supports a 4-inch-high
pillar with a curved arm and ring, a plate for
a stage, and an aperture for the mirror; all cast
in one piece of rough, black iron.

The black stage is 2 x 2-1/16 inches, is
screwed to the stage plate, and has a 1/4-inch
central aperture; a 1-1/16-inch single mirror is
on a pin gimbal.

A brass split tube, 1-1/2 x 15/16 inch, is
attached to the arm ring. The brass body tube
is 3-5/16 inches long, has a short cone nose,
and a milled-edge ring; there is no drawtube.
It is 7 inches high. =



AFIP 558432. J. Zentmayer, Philadelphia, Pa.;
compound monocular; C. 1890, Not illustrated.

This instrument is a duplicate of that in Fig.

103 (AFIP 49119) by the same maker. It is
signed, “J. Zentmayer, Maker, Philadelphia;
Sold by W. Wales, New York, No. 532.” A box

of accessories includes objectives, oculars, a
prism, parabolic illuminator, and a substage
condenser. (Donated by Dr. Victor C. Lazares)m

AFIP 49142,
ester, N.Y .;
illustrated.

Bausch & Lomb Optical Co., Roch-
compound monocular; C. 1891. Not

This is a duplicate of the instrument by the
same maker in Fig. 170 (AFIP 492)., with the
following exceptions: The tripod foot is black
japanned iron, and there is a circular glass
stage, cylinder diaphragm, and a straight, double
nosepiece. It is signed, “Bausch & Lomb Opti-
cal Co.” m

Fig. 179. Voigt & Hochgesang, Géttingen, Ger-

1891.

many; compound monocular; C.

200034 - 66-1836-9)

(AFIP

The horseshoe base of this instrument (Fig.
179) supports the 2-1/8 x 3 x 1/2-inch-high pil-
lar capped by a compass joint. A swinging,
slotted tailpiece, screwed to the flat iron ex-
tension attached at the top of the compass joint,
carries the gimbal and 2-inch double mirror.
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The stage plate is 5-1/2 x 2-1/2 inches with
a rack and pinion substage and 3-1/2-inch grad-
uated revolving stage. The triangular limb i
3-3/4 inches long with screw fine adjustment
at the top.

The body tube is 4-1/2 inches long, hasg
drawtube rack and pinion coarse adjustment
clamp nosepiece, Nicol polarizer, cap analyz,
and a Bertrand lens. The drawtube is controlled
by a rack and pinion adjustment on the front of
the body tube. Height is 14 inches. Acces

sories are 3 oculars, and a small box of oh
jectives and lenses.
side, Jr.) m

(Donated by Mr. J.B. Ree

Fig. 180. Maker unknown; compound monoculnr,
C. 1891. (AFIP 695080 - 60 4713-376) i
This instrument (I'ig. 180) has a biack'f"

japanned iron horseshoe base 2-1/4 x 314
inches that supports the 2-1/2-inch-high plifsr,-
cast with the base, and topped with a simple
inclination joint; a 1-inch mirror on a gimbalis
attached to the pillar. The 1-1/2 x 2-1/2-inch
stage is screwed to the pillar.

The brass body tube is 2 inches long, hasa
drawtube, and a rack and pinion coarse adjust-
ment. There is a superstage magnifier ong.
mount to the body for illuminating opaque speci
mens. Height is 7 inches. (Donated by M, |
Ralph O. Anderson) m !
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' Flg. 181, Carl Zeiss, Jena, Germany; compound
monocular; 1891, (AFIP 49195 - 60-4713-178)

A slotted, rectangular pillar, 3-3/4 inches
“high, is screwed to the horseshoe base of this
instrument (Fig. 181), which is 6 x 4-1/8 inches.
The stage plate, trunnion, and triangular bar
e all cast in one piece of black japanned iron
“ind screwed to the pillar with a lever lock.
Attached to the plate are a 3-1/8-inch-long
triangular tailpiece with rack, a pinion casing
with a central swinging substage condenser and

s diaphragm, and a pin gimbal with a 1-15/16-
inch double mirror.

A 2-7/8-inch tubular limb with angular arm

and graduated screw micrometer at the top is
won the friangular bar. The 4-1/4-inch detach-
fble, circular, revolving stage is made of vul-
canite; it has centering screws, and a 1-1/2-
ich recessed central aperture for diaphragm.
The front of the arm is 3-1/8 inches long, and
has a double milled-head pinion.
. The body tube is 4 x 1-3/8 inches, has a
rack at the back, a short cone nose, and a
‘gaduated drawtube. It is 12-3/4 inches high
when closed, and is signed on the tube, “Carl
Zeiss, Jena, No. 17094.”’ This model, “Stand
A" was infroduced between 1883 and 1885.
‘Itis the same size as Zeiss' “Stand I,” but has
acircular stage and improved substage. m
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Fig. 182.
monocular; 1891,

Carl Zeiss, Jena, Germany; compound
(AFIP 49141 - 60-4713-177)

A slotted, rectangular pillar, 3-1/4 inches
high, is screwed to the black japanned horse-
shoe base of this instrument (Fig. 182), which
is 5-3/8 x 3-5/8 inches; a 5 x 3-1/4-inch stage
plate is incurved at the back, and screwed to
the pillar; the trunnion and triangular bar are
cast in one piece.

The triangular tailpiece is screwed to the
stage plate, has a complete rack and pinion,
substage, and a pin gimbal with a 1-15/16-inch
double mirror. The stage is heavy, 3-1/2 inches
square, and screwed to the plate. It has a
1-1/4-inch recessed aperture for diaphragm;
the diaphragm is cemented in, and has a 1/2-
inch aperture.

The tubular limb on the triangular bar is
2-1/4 inches long, and has a micrometer screw
at the top. The arm is 4-3/8 inches long, and
has a 1-13/16-inch-diameter ring front; screwed
to the arm is a ring collar with a 2 x 1-1/4-inch
split tube.

The sliding body tube is 5-1/2 inches long,
has a graduated drawtube, and a flat nose with
society screw. It is all brass with the excep-
tion of the base, and is 11 inches high. It is
signed, “C. Zeiss, Jena, 17821.” This model
was introduced in 1883 as “Stand VA”; in 1892
it became “Stand VI”; it was discontinued be-
fore 1898. m
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AFIP 49431. Maker unknown; compound monoc- This all-brass instrument (Fig. 183) is 16-12
ular; before 1892. Not illustrated. inches high, and rests on a black tripod hase
that has a spread of 9-1/4 inches. The body
12-5/8 inches high and is 4 inches in diameter tube i:_a 8*1'52. inchc.s _..k.mg i inse_:'rtcd into'd
at the bottom and 2-1/2 inches at the top, where drum—_ilke c‘vlmder: 2-*{;8. X 2-1/2 inches, ()
the 4-1/2 x 3-1/8-inch stage plate with cutout contains a lens 2 inches in diameter; a similat
back is fixed. A Sliding Stﬂge, 4 x25/8 in(:hCH., CVllnd(,r I"’ l(x.dted in thU center of Lh(‘ l!(ﬂ}’
has a 3/8-inch central aperture. tube. y
Attached at the rear of the stage plate is the The vertical adjustment is a 13-5/8-inch- long
3-7/8-inch-long limb that is screwed to the  &rooved track attached to the rear of each of

2-1/4-inch body tube, with rack and pinion ad- the two cylinders; at the base of each cylinde
justment. The eye iens is in a sliding draw- is a circular plate 5 inches in diameter. A lens

This all-brass projection microscope is

PR may be inserted into the top of the lower eyl

der and into the base of the upper cylinder. An
AFIP 488362, ). Dubosca, Puris, France; cams object holder on a jointed movable arm is at-:
pound monocular; before 1892, Not illustrated. tached to the adjustment track; at the top of

this attachment is a movable lens holder. It i

This solar instrument has a 9-inch-square  gjopad, «J. Dubosecq of Paris, No. 176.”m |

plate for a base, to which are attached two 7-
inch brass rods that hold the 11 x 5-inch mir-
ror. One of the brass rods controls the move-
ment of the mirror.

The lower 4-inch section of the brass body This instrument is a duplicate of that
tube is 4 inches in diameter, the middle 2-inch Fig. 181 (AFIP 49195) by the same maker with
section is8 1-1/2 inches in diameter, and the the exception that this model has a mechanical
upper 2-1/2 inches, 1 inch in diameter. A stage stage and a single nosepiece. It is signed
plate, 3 x 2-1/2 inches, is attached to the upper “Carl Zeiss, Jena, 20233.” m
portion of the body tube; there is a rack and
pinion adjustment. Height is 24 inches, and it
is signed, “J. Duboscq, Paris.” m

AFIP 49189. Carl Zeiss, Jena, Germany; com
pound monocular; 1892. Not illustrated. 4

S Fig. 184. Bousch & Lomb Optical Co., Roch:
Fig. 183. J. Duboscq, Paris, France; compound ester, MN.Y.; compound monocular; C. 1892
monocular; C. 1892. (AFIP 49432 -60-4713-310) (AFIP 291 - 60-4713-144)

98



" 'COMPOUND MONOCULAR

| The black japanned iron haorseshoe base,
4/ x 3-1/2 inches, supports the 2-1/4 x
Iineh tubular pillar of this instrument (Fig.
181). The brass stage is 3-7/16 x 3-7/8 inches,
o 18 incurved: at the back, and attached to the
' pillar; it has a 9/16-inch central aperture, and
arevolving disc of diaphragms.

The tubular limb with triangular inner bar
52174 x 1-1/8 inches; the fine adjustment
micrometer is at the top. The heavy horizontal
i is 3-1/4 inches long, has a 1-9/16-inch
-~ ing front, and a fixed split tube, 1-1/2 x 1-3/16
. dches. The sliding body tube is 5-1/2 inches
. long, has a drawtube, and a short cone nose. It
18 all brass except the base, and is 9-1/2
. dnches high.

' This model, the “Continental A” with solid
pillar, was first listed in 1892 along with the
*AA” with inclining pillar; they replaced the
 “Biological” model of 1889. It is signed,
“Biusch & Lomb Optical Co.. Rochester, N.Y.
and New York City, 13453.” (Donated by Cap-
- lain Austin Lowrey) m

Fig. 185.
aster, N.Y.: compound monocular;
(AFIP 198 - 60-4713-150)

Bausch & Lomb Optical Co., Roch-

C. 1892,

The iron horseshoe base, 4-5/8 x 3-1/4
Jnches, supports the 2 x I-inch tubular pillar
of this instrument (Fig. 185). The blackened
brass stage is 3-11/16 x 3-5/8 inches, is in-
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curved at the back, and attached to the limb;
it has a 9/16-inch central aperture and a re-
volving disc of diaphragms. The 1-1/2-inch-
long pivot tailpiece has a pin gimbal and a
1-5/8-inch single mirror.

The blackened brass tubular limb is 2-1/2 x
1-1/16 inches, has a triangular inner bar, a
micrometer screw at the top, and a cradle joint
to the pillar. The iron horizontal arm is 3-1/4
inches long, has a 1-9/16-inch-in-diameter
ring front, and a fixed, blackened split tube
1-1/2 x 1-3/16 inches long. The sliding body
tube is 5-1/2 inches long, has a short cone
nose and a drawtube. The iron and blackened
parts all have a rough finish. It is 9-1/2 inches
high, and signed on the stage, “Bausch & Lomb
Optical Co., Rochester, N.Y. & New York City,

12924.” This model, “Continental AA.” was
introduced in 1892 and discontinued before

1900. m

Fig. 186. Carl Zeiss, Jena, Germany; com-
pound monocular; C. 1892. (AFIP 49413 - 60-
4713-151)

This instrument (Fig. 186) has a horseshoe
base, 6 x 4-1/4 inches, and a rectangular slotted
pillar 3-3/4 inches high, that is screwed to the
base. The trunnion, stage plate, and triangular
bar are cast in one piece and screwed to the
pillar with a lever clamp.



The stage plate is 5-3/4 x 4 inches, and in-
curved at the back; the 2-3/4-inch-long tri-
angular tailpiece is screwed to the plate; it has
a complete substage with rack and pinion. The
mechanical photographic stage is fixed to the
stage plate; the tubular limb and angular arm
are also fixed to the stage plate. At the top of
the limb is a graduated micrometer screw. The
arm is 3 inches long at the front and has a
double milled-head pinion.

The body tube is 5-1/8 x 1-5/8 inches, has
a rack at the back, a graduated drawtube, and a
screw-in nosepiece. It is 11-3/4 inches high

and all brass except for the pillar and base.
It is signed, “Carl Zeiss, Jena, No. 21997.”
This type of base and pillar were introduced
between 1885 and 1889, and redesigned and
improved about 1898. m

Fig. 187. Powell & Lealand, London, England;
compound monoculor; 1893. (AFIP 19451 - 60-
4713-245)

This microscope (Fig. 187) has a 4-inch-
high folding tripod and a curved arm at the top,
to which is screwed a tubular limb, 6-1/8 x
7/8 inch, and a single milled-head pinion. In-
side the limb is a triangular bar with a rack at
the back.

The stage plate is 3 x 2-3/4 inches, and is
fixed to the limb. Above the stage plate is a
Turrell mechanical stage, and below it, on a
dovetail slide, is the achromatic condenser with
rack and pinion lateral screw motions. The
double mirror is on two arms and is 1-7/8 inches
in diameter; there is a half-gimbal fixed to the
sliding case.
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The arm is 3-1/4 x 1-1/8 x 11/16 inch and
is attached by a setscrew to a triangular bar,
The arm carries the long lever fine adjustment
with a milled head on top; Powell & Lealand
adopted this type fine adjustment in 1843 and
used it on all their instruments.

The body tube is 7 x 1-1/4 inches, is sprung
at the top and screws to the spring nosepiecs
fitting at the lower end; the compound ocular
slides in. Overall length of the tube, nose-
piece, and ocular is 10-1/2 inches. Acces
sories include objectives and oculars. It i
signed, “Powell & Lealand, 170 Euston Road,
London, 1893.” m

Fig. 188. Bousch & Lomb Optical Co., Roch
ester, N.Y.; compound monocular; C. 1893

(AFIP 49136 - 60-4713-153)

The horseshoe base, 5 x 3-5/8 inches, sup
ports the 2-3/8 x l-inch tubular pillar of this
instrument (Fig. 188), that is capped by a cradle
joint, The tubular limb is 2-3/4 x 1 inch, has
a triangular inner bar, and is screwed to the
pillar; there is a fine adjustment screw at the
top of the limb.

The stage is 4-3/8 x 3-5/8 inches, incurved
at the back, and is fixed to the limb; it has a
3/4-inch aperture. Beneath the stage is a slide
plate with tube for cylinder diaphragm. The
1-3/4-inch-long pivot tailpiece has a pin am
and gimbal with a double mirror.
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The 3-1/2-inch-long horizontal arm has a
. H/16-inch-diameter ring front with a fixed

#plit tube, 2-1/4 x 1-5/16 inches. The sliding
bady tube is 6-1/4 inches long, has a drawtube,
. dnd a short cone nose with society screw. The
mstrument is all brass, and 10-1/2 inches
high when closed.

It is signed, “Bausch & Lomb Optical Co.”
The instrument appears to be a composite of the
\ Bausch & Lomb “Continental AA” and the “B”

models of 1892-1893. It has the stage and arm
|t the “AA” model, while the size and parts

we identical to those of the “B” model. m

. fiﬂ-139. Moker unknown; compound monocular;
! £.1893. (AFIP 178 - 60-4713-152)

The 3-3/4 x 3-inch horseshoe base and two

| uprights, each 1 inch high, of this instrument

{Fig. 189) are cast in one piece of rough,

| finished iron; a curved limb and an arm, of like

| material, are screwed to the uprights. At the

lower end of the limb is a nickel pin gimbal
with a'1-1/16-inch-diameter single mirror.

The stage is of rough, finished iron, is 1-3/4
%2:1/4 inches, and is attached to the limb by
means of a thumbscrew. It has a U-shaped
tickel spring clip, a 5/8-inch central aperture,
ind an aperture for stage condenser on a flange.

The front of the arm is 1-1/2 inches long,
and has a single nickel milled-head pinion.
Tle blackened brass body tube is 4-5/8 inches

long, has a nickel screw-in nosepiece and a
nickel graduated drawtube. It is 8 inches high. m

AFIP 49191, Carl Zeiss, Jeno, Germany; com-
pound monecular; 1893, Not illustrated.

~ This instrument is a duplicate of that in
Fig. 181 (AFIP 49195) by the same maker. It
is signed, “Carl Zeiss, Jena, No. 22613.” =

Fig. 190.
ester, N.Y.; compound monocular; C,.

(AFIP 16738 - 60-4713-146)

Bousch & Lomb Optical Co., Roch-

1894.

The horseshoe base, 5 x 3-5/8 inches, sup-
ports the 2-1/2-inch-high tubular pillar with a
cradle joint at the top of this all-brass instru-
ment (Fig. 190). The tubular limb is 3-1/4 x
1 inch, has a triangular bar, and a fine adjust-
ment at the top; the angular arm is screwed to
the limb.

The stage is 4-1/2 x 3-5/8 inches, and has
a 3/4-inch central aperture. Beneath the stage
is a dovetail slide with dome diaphragm, a 2-
inch grooved, swinging tailpiece with slide
arm and gimbal for the 1-9/16-inch-diameter
double mirror.

The front of the arm is 3-1/4 inches long
and has a double milled-head pinion. The body



tube is 6 x 1-1/4 inches, has a rack at back,
and graduated drawtube. When closed it is 12
inches high. It is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y. & New York City,

14412,” and is the “Continental BB3” model.
The Continental B and BB models were intro-
duced after 1889 but before 1892, and continued
until about 1915; the numeral after the letters
B or BB was used to indicate certain acces-
sories supplied with the instrument.m

Fig. 191. Ernst Leitz, Wetzlar, Germany; com-
pound monocular; C. 1894. (AFIP 49143 - 60-
4713-139)

This all-brass instrument (Fig. 191) has a
5-1/4 x 4-inch horseshoe base supporting the
3-inch-high rectangular pillar capped by a slot
joint. The 3-1/2-inch tubular limb has a tri-
angular bar and angular arm, and a screw fine
adjustment at the top.

The 3-3/4-inch circular stage has a 5/8-inch
central aperture. Fixed to the lower end of the
limb is a 2-5/16-inch-long rectangular tailpiece
with rack and pinion substage with Abbe con-
denser, swing-out centering iris diaphragm, and
screw pivot gimbal with a 1-5/16-inch double
mirror.
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The front of the arm is 3 inches long and has
a double milled-head pinion. The body tube:
5-1/2 inches long and has a graduated drawtube
When closed it is 11-3/4 inches high.

It is signed, “E. Leitz, Wetzlar, Germauy
No. 23616.7 This model, “Stand IA was
troduced prior to 1894 and was still lists
the catalogue in 1911; it is slightly sm
than the “Stand I” model by the same mak

Fig. 192. Bausch & Lomb Optical Co., Roch
ester, M.Y.; compound monocular; C. 1895

(AFIP 49190 - 60-4713-183)

The 3 x 1-inch tubular pillar of this all-brass
instrument (Fig. 192) is screwed to the 53/
x 4-1/4-inch horseshoe base. The tubular lin
is 3-1/2 x 1-1/16 inches, has a triangular bar
and angular arm, and is screwed to the pilla
The 2-1/2-inch-long slotted tailpiece is on.
screw pivot and has a shdmg arm and glm i
with a 1-15/16-inch double mirror.

The stage plate is 4-3/4 x 3-7/8 1nches,
incurved at the back, and fixed to the limb
The vulcanite stage is 3 x 3-3/4 inches, and
has a 15/16-inch central aperture. Beneath the
stage is a swing-out condenser on an adjustabl
serew.

The front of the arm is 3-1/4-inches ]ong
and has a double milled-head pinion. The bod
tube is 5-3/8 inches long, has a rack at the
back, and a graduated drawtube; the fine ad
justment micrometer is at the top of the limb




- Fig. 193,

ipound moenecular;

i

4713-125)

The Nachet horseshoe base is 5-1/4 x 3-3/8
inches, and supports the 2-1/2-inch-high tubular
pillar with flanges of this all-brass instrument

“(Fig. 193).
~and the angular arm are screwed to the pillar;

- COMPOUND MONOCULAR

it is 11-3/4 inches high when closed, and is

-~ signed, “Bausch & Lomb Optical Co., Rochester,
N.Y. & New York City, 17053." m

Nachet & Son, Paris, France; com-

1895. (AFIP 50222 . 40-

The tubular limb, triangular bar,

Ithere' is a graduated micrometer screw at the

‘top of the limb.

The front of the arm is 2-3/4 inches long
anl has a double milled-head pinion. The
41/4 x 3-1/4-inch stage plate is incurved at
at the back, and fixed to the limb. The movable

‘Blage is fixed to the stage plate, and has a
A=l/8-inch central aperture.

. The hinged tubular tailpiece on the lower
b is 2-3/4 inches long, has a sliding casing,
‘and a pivot arm and gimbal with a 1-11/16-inch
idouble mirror.

The swing-out substage with
Abbe condenser and movable iris diaphragm is
dttached by an adjustable screw at the right.

The body tube is 5-1/2 inches long, has a
diagonal rack at the back, and a graduated
drawtube. It is 12 inches high, and is the
“Stand 4 model. It is signed, “Nachet et
Fils, 17 Rue St. Severin, Paris.” m

Fig. 194. Ernst Leitz, Wetzlar, Germany; com-
pound monocular; C. 1896. (AFIP 49146 - 60-
4713-405)

The hollow, cast iron hase of this instrument
(Fig. 194) is 10-1/4 x 10-3/4 x 2 inches, with
sides cut away to form the legs. The upper
portion of the instrument sets on a heavy beam
supported by two tubular brass pillars, each
4 x 1 inch high. Movements are effected on a
lateral track and a screw with handles; motion
of the stage is by rack and pinion.

The glass plate stage is on a frame supported
by four columns. The tracks permit motion of
microscope and the stage. The rectangular
mirror is 6-1/2 x 2 inches and has a milled
head under the stage.

The body tube is 5-1/4 inches long, has a
rack and pinion adjustment, and a graduated
drawtube; the body tube may be removed from
the stand and a simple lens substituted. It is
signed, “E. Leitz, Wetzlar.” This instrument
was devised by Dr. E. Nebelthau of Marburg,
Germany, C. 1896, for use in examining very
large sections of tissue or culture plates. m

The horseshoe base of this all-brass instru-
ment (Fig. 195) is 6-1/2 x 4-1/8 inches, and
supports the tubular pillar, 5-1/4 x 1-1/4 inches,
that is cut away at the top to 7/8 inch at front
and back. The 5-1/2-inch tubular limb with
triangular bar and angular arm is attached to
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Fig. 195. L. Schraver, New York, N.Y.; com-
pound monocular; C. 1896. (AFIP 49137 - 60-
4713-124)

the pillar by milled-head serews and a lever
clamp.

A grooved 3-1/4-inch-long swinging tailpiece
has a sliding short arm and gimbal with a 2-1/8-
inch double mirror. The heavy stage plate is
4-3/16 x 3-7/8 inches, is incurved at the back,
and attached to the limb. The 3-7/8-inch-square
stage is screwed to the plate, and has a 13/16-
inch central aperture.

Fixed to the plate is a rack and pinion sub-
stage with Abbe condenser, iris diaphragm, and
centering screws. The front of the arm is 2-7/8
inches long, and has a double milled-head
pinion. The body tube is 5-1/4 inches long,
has a rack at the back, graduated drawtube, and
a 7/8-inch-long cylinder nose; there is a grad-
uated micrometer fine adjustment at the top of
the limb. It is 13 inches high when closed,
and is signed, “L.. Schrauer, Maker, New York.” m

The horseshoe base is 5 x 3-1/2 inches and
supports the 2-1/2-inch-high tubular pillar of
this all-brass instrument (Fig. 196) that is
capped by a cradle joint. The tubular limb is
2-1/2 x 1-1/8 inches, has a triangular bar and
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Fig. 196. Ernst Leitz, Wetzlar, Germany; con-
pound monocular; €. 1896. (AFIP 49144 - 60
4713-123) G

angular arm that is screwed to the pillar; the
fine adjustment is at the top of the limh. 4
screw pivot tailpiece is 2 inches long and has
a pivot gimbal with a 1-15/16-inch double mirror,.

The stage plate is fixed to the limb and is
4-1/2 x 3-3/8 inches, and is incurved at the
back; it has a 3/4-inch central aperture. The
stage is 3 x 3-3/8 inches and screwed to the
plate; beneath the stage is a substage onm
adjustable screw. o

The front of the arm is 3 inches long, and
has a double milled-head pinion. The hody tube
is 5-1/4 inches long, has a back rack, anda
drawtube. It is 11 inches high when closed.

It is signed, “E. Leitz, Wetzlar, No. 28846,
This model, “Stand II,” was introduced ahout
1890, and made with an improved substage he-
fore 1894; it was still on the market in 1909. &

This instrument (Fig. 197) has a tripod foot
with a spread of 6 x 5 inches, and two tubula
pillars each 3 inches high, all cast in one
piece of black japanned iron. The tubular limh,
rectangular arm, and trunnion are also cast in
one piece and screwed to the pillars.
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. Fig. 197.

Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1896.
(AFIP 195 - 60-4713-171)

The front of the arm is brass with a double
milled-head pinion; the fine adjustment is at
the top of the limb. There is a grooved, swing-
g tailpiece, and a sliding arm and gimbal for
the 1-15/16-inch double mirror.

The stage is of polished brass and 3-1/2

inches, and is screwed to a plate extension of

the limb; it has a 15/16-inch central opening.
Beneath the stage is a tube for a cylinder dia-
plragm.  The body tube is 6-1/2 inches long,
has a back rack, and an ungraduated drawtube.
The instrument is the “Stand I'” model, and is
12 inches high. It is engraved, “Pat. Oct.
3, 1876; Pat. Oct. 13, 1885.” m

‘The stage of this instrument (Fig. 198) is
3-1/2 x 2-3/8 inches. A l-inch arm and 9/16-
inch short tube for a screw-in handle are on the
upper surface. The body tube is 5-3/4 inches
long, has a drawtube with screw motion for
adjustment, and a society screw for the ob-
jective.

This model, the “Demonstration 0.” was
introduced in 1896 and continued until 1902
with minor changes; after 1908 an entirely new
model was made bearing the identical designa-
tion, “0." m

Fig. 198.
ester, N.Y.; compound monocular; 1896.

169 - 60-4713-312)

Bausch & Lomb Optical Co., Roch-
(AFIP

AFIP 518514.
Rochester, N.Y.;
Not illustrated.

Bausch & Lomb Optical Co.,
compound moneccular; 1897,

This black and brass-trimmed instrument has
a horseshoe base, 6 x 4-1/8 inches, that sup-
ports the 2-1/2-inch-high pillar capped by a
cradle joint. The 3-inch-long limb has a micro-
meter fine adjustment at the top. The stage is
3-7/8 x 5 inches, incurved at the back, has a
1-1/4-inch central aperture, and a substage con-
denser and diaphragm. The gimbal for the 2-inch
double mirror is on a 2-inch swinging tailpiece.

The 4-inch-long body tube has a graduated
drawtube, triple nosepiece, and rack and pinion
coarse adjustment. When closed it is 11-1/2
inches high, and is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., 42444.” (Donated
by Mr. Richard L. Freeman) m

AFIP 49414. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; before 1898,
Not illustrated.

This instrument is a duplicate of those in
Fig. 190 (AFIP 16738) and Fig. 192 (AFIP
49190), both made by Bausch & Lomb. It is
signed, “Bausch & Lomb Optical Co., Roch-
ester, N.Y. and Chicago, No. 24141, and is
the “Stand BB8” model. m
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AFIP 17785.
delphia, Pa.; compound monocular; 1898.
illustrated.

Jomes W. Queen & Co., Phila-
Not

This instrument is a duplicate of that in Fig.
199 (AFIP 49147) by the same maker with the
following exceptions: The base and pillar of
this instrument are black japanned brass, the
swing tailpicce carries the double mirror, the
substage is on a screw and swings out, and it
has a triple nosepiece. It is signed, “Queen
& Co., Philadelphia, 4186.” m

James W. Queen & Co., Philadelphia,
(AFIP 49147 -

Fig. 199.
Pa.; compound moenocular; 1898.

60-4713-149)

A horseshoe base, 5-3/8 x 3-3/4 inches, sup-
ports the 2-1/2-inch-high rectangular pillar of
this instrument (Fig. 199). A tubular limb,
triangular bar, and angular arm are attached to
the stage plate; there is a graduated micrometer
screw for fine adjustment at the top of the limb.
The tailpiece is 4 x 15/16 x 1/4 inch and is
attached to the limb.

There is a rack and double milled-head pin-
ion, tube for condenser, and a dovetail slide
with pivot gimbal for the 1-7/8-inch double
mirror. A heavy stage plate of white metal,
4-5/8 x 3-1/2 inches, incurved at the back, is
fixed to the limb. There is a thin, hard rubber
stage, 3-3/16 x 3-1/2 inches, fixed to the plate;
the stage has a 9/16-inch central aperture.

THE BILLINGS MICROSCOPE COLLECTIO{T

The front of the arm is 3 inches long and has
a double milled-head pinion. The body tube is
5-1/2 inches long, has a diagonal rack at the
back, a short cone nose, and a graduated drag-
tube. When closed it is 11 inches high; it
all brass except for the black iron pillar.

It is signed, “Queen & Co., Philadelphia
4126." Queen & Co. introduced two Contp
nental models such as this in 1893, which were
later improved and other models added, and
first listed in the catalogues in 1898, m |

AFIP 16739. Ernst Leitz, Wetzlar, Germany
compound monocular; before 1899. Not illus
trated. |

The V-shaped folding base of this instrument.
is 3 x 3-3/4 inches, and screwed to it is the!
6-inch-high pillar with a Seibert* fine adjust
ment at the top; the gimbal for the 1-."i/8—inc_li_"i
single mirror is screwed to the front of the pil-’
lar. The 2-7/8 x 2-5/8-inch stage has a 1/%-!
inch aperture and substage condenser; it slides
into a fitting at the front of the pillar.

The 4-inch-long body tube has a graduated
drawtube and a rack and pinion with a single
milled head. When closed it is 8 inches high,
A label is lettered, “E. Leitz, Wetzlar: New
York, 411 W. 59th St.” m

Carl Zeiss, Jena, Germany; com:
Not illustrated.

AFIP 49149,

pound monocular; 1899.

This instrument is a duplicate of that in Fig.
181 (AFIP 49195) by the same maker; the only
difference is that the instrument in Fig. 181 has
a revolving rather than a mechanical stage. It
is signed, “Carl Zeiss, Jena, No. 31061." a

The iron English base of this instrument
(Fig. 200) is 3 inches high with a spread of
4-1/2 x 4 inches. The stage is 3-3/4 x 2-1/9
inches, is incurved at the back, has a rounded
front with flanges, and is screwed to the base:
it has a 5/8-inch aperture.

Beneath the stage is a revolving disc of dis
phragms, and a gimbal with a 1-1/4-inch double
mirror on a 1-1/4-inch-long arm. A tubula
curved limb is screwed to the stage.

It has a ring front with a 2 x 1-1/8-inch fixed
tube with a double milled-head pinion, and a

*W. & H. Seibert of Wetzlar, Germany, werd
opticians and mukers of microscopes and ob-
jectives.
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Fig, 200, Moker unknown; compound monocular; Fig. 201. Henry Crouch, London, England; com-
| before 1900. (AFIP 188 - 60-4713-121) pound monocular; before 1900. (AFIP 17784 -
60-4713-142)
ring with a ball-and-socket arm with a 1-7/16-
inch stage condenser. The body tube is 6 inches
long, and has a back rack; the upper section is
split, and has a society screw. When closed it
i8 10-1/2 inches high; it is all brass except for
the base. There are no identifying marks and
fo reference to it has been found in the litera-
e, m

don, 10141.” Crouch adopted the Continental
form of fine adjustment after 1889, but continued
to use the 1882 style of base construction. m

The 4-inch-high brass tripod base of this
mstrument (Fig. 201) has a spread of 6 x 5-1/4
inches with a supporting bar; the triangular bar
_and plate are cast in one piece and gerewed to
the base. The stage plate is 3-3/8 inches
square and is screwed to the limb plate. There
(115 & fixed tubular tailpiece, 2-1/4 x 7/8 inch,
and a sliding case with arm, gimbal, and a
|-3/4-inch double mirror. The swinging sub-
slage has a rack and pinion, Abbe condenser,
and iris diaphragm. There is a Turrell me-
chanical stage.
The outer casing of the limb is triangular s
with an angular arm; the fine adjustment is at
the top of the limb. The front of the arm is
#1/2 inches long, and has a double milled-head
pinion. The body tube is 5-3/4 inches long, e
has a diagonal rack at the back, and a drawtube Fig. 202/ Schuts Coll 'Kassul, Germany; coms
with ring graduations. When closed it is 12 pound monocular; before 1900. (AFIP 200 - 60-
inches high. It is signed, “Henry Crouch, Lon- 4713-147)
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The 5 x 3-1/8-inch horseshoe base and 1-1/4-
inch-high square pillar of this instrument (Fig.
202) are cast in one piece of black japanned
iron; the curved tubular limb and arm of the
same material are also cast in one piece and
screwed to the pillar.

There is a pivot arm and gimbal with a 1-7/16-
inch single mirror. The 2-3/4-inch-square iron
stage has a 3/8-inch central aperture and is
screwed to the limb. A brass tube, 2 x 1-1/4
inches, is screwed to the front of the arm; the
upper section is a micrometer fine adjustment.
The 6-1/2-inch-long sliding body tube is brass
and has a society screw. Height is 10-3/4
inches. It is signed, “Schutz, AG., Cassel,
40161, D.R.GM.” [The German abbreviation

“AG.” in the signature is the symbol for “joint-
stock company”.| m

Fig. 203. MNachet & Son, Paris, France; com-
pound monoccular; C. 1900. (AFIP 17778 - 60-
4713-126)

The hollow, cast iron horseshoe base is 6
x 4 inches, and supports the 3 x 1-inch tubular
brass pillar of this instrument (Fig. 203). A
tubular limb, triangular bar, and angular arm are
attached to the pillar by a pin; a 4-inch circular

stage plate is fixed to the limb; the fine adjust-

ment is at the top of the limb.

There is a three-arm tailpiece on a pivot

with gimbal and a 1-3/16-inch double mirror,

and a screw, swinging substage with Abbe con-
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denser and iris diaphragm. The circular stag
is detachable and has a 1-1/8-inch centr
aperture.

The front of the arm is 3-3/4 inches lon
and has a double milled-head pinion. The hod:
tube is 5 inches long, has a rear rack, and:
graduated drawtube. = When closed it 1s
inches high. Accessories are 3 objectives ;
3 oculars. It is signed, “Nachet a Paris."

AFIP 49249, Ernst Leitz, Wetzlar, Germany
compound monocular; C. 1900. Not Hlustmté__ ‘

The folding V-shaped base of this instrumer
is 5-1/2 x 4-5/8 inches and supports the 3-in¢
high pillar capped by an inclination joint.
limb is 3-1/4 inches long with a screw fig
adjustment at the top. The stage is 3-1/2
3-3/4 inches, has a 7/8-inch central aperture
and a substage condenser. The gimbal for the
2-inch double mirror is on a stationary tailpiece

The 4-inch-long body tube has a gradua
drawtube, a double nosepiece, and rack
pinion coarse adjustment. When closed
10 inches high, and is signed, “E. Leitz, Wetz
lar, No. 56120.” m -

Fig. 204. C. Reichert, Vienna, Austria; com-

pound monocular; C. 1900, (AFIP 175812 - 60-
4713-127)




" COMPOUND MONOCULAR

The horseshoe base of this instrument (Fig.
2M)is 5 x 3-1/2 inches, and supports the 3-1/4-
_dnehrhigh rectangular pillar.  The 3-1/2-inch-
ong limb is screwed to the rear of the stage
plate and has a micrometer fine adjustment at
thetop. The stage is 3 x 3-3/8 inches, has a
 -inch central aperture, and a complete sub-
 slage. The double mirror is 2 inches in diameter.
The body tube is 4 inches long, has a draw-
tibe, quintuplet nosepiece, and a rack and pin-
Joncoarse adjustment. Height is 13 inches. It
18 signed, “C. Reichert, W. Bennogasse 26,
Wien." m

‘Fig. 205. J. Swift & Son, London, England; com-
pound monocular; ofter 1900. (AFIP 16733 -
60-4713-327)

. The bent claw base of this instrument (Fig.
205 is black japanned metal and is 5-3/4 inches
high. The black curved limb and arm are
serewed on the trunnion. The stage is 4-1/4 x
#3/4 inches, is screwed to the limb, has
gooved sides for the mechanical stage, a 7/8-
inch central aperture, opening for clips, and a
millimeter ruled square at the right.

Beneath the stage is a plate with rack and
pinion substage with condenser and iris dia-
piragm, The swinging tailpiece behind the sub-
stage plate has an arm and gimbal with a 1-7/8-
inch double mirror. The front of the arm is
4/8 inches long, and has a double milled-

head pinion. The fine adjustment with two
milled heads is the side type. The body tube
is 5-1/4 inches long, has a rack at the back,
and a graduated drawtube. When closed it is
11-3/4 inches high.

It is signed, “J. Swift & Son, London, ‘Army.” ”
This model was designed by Sir A.E. Wright of
the Army Medical School, Netley, England, and
introduced before 1898. It was subsequently
adopted by the Royal Army Medical Department
as standard equipment. It was made with a
fine adjustment at the top of the limb and with
a stationary or swing-out substage until 1910, m

AFIP 15223. J. Swift & Son, London, England;
compound monocular; after 1900. Not illustrated.

This instrument is a duplicate of that in
Fig. 205 (AFIP 16733) by the same maker. It
is signed, “J. Swift & Son, London”; the serial
number is 16197. =

AFIP 17782. J. Swift & Son, London, England;
compound monocular; after 1900. Not illustrated.

This instrument is a duplicate of that in Fig.
205 (AFIP 16733) by the same maker. It is
signed, “J. Swift & Son, London, ‘Army’.” m

Fig. 206. Moker unknown; compound monocular;
after 1900. (AFIP 199 - 60-4713-145)
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The horseshoe base of this instrument (Fig.
206) is 3-3/4 x 2-3/4 inches, and supports the
thin pillar that is 1 inch high. The stage has
two flanges in two casts, is riveted to the limb,
and attached to the pillar for inclining. There
is a pin gimbal with a 15/16-inch single mirror.

The curved limb has a double milled-head
pinion and a tube, 1-1/2 x 1 inch. The stage is
2-1/4 inches square, and has a 7/16-inch central
aperture. The body tube is 4-1/2 inches long,
has a short rack, and a drawtube. The tube and
trim are nickel plated while the rest of the
microscope is black japanned iron; it is 9 inches
high. m

Maoker unknown; compound monocular;
Not illustrated.

AFIP179.
after 1900.

The black japanned iron, horseshoe base is
2-1/2 x 1-7/8 inches, and supports the tubular
pillar of this instrument that is 2 x 1/2 inch.
The stage is iron, 2-1/8 x 1-7/8 inches, in-
curved at the back, and fixed to the pillar; it
has a 5/16-inch central aperture. The single
mirror is 1-1/8 inches in diameter.

The tubular limb is 1-5/8 x 1/2 inch, has an
inner tubular bar, and a fine adjustment at the
top. The horizontal arm is 2 inches long, has a
15/16-inch-diameter ring front, and a fixed,

split tube, 1-1/8 x 1 inch. The body tube is

3-3/4 inches long, has a slide adjustment, and
a milled-edge ring; there is no drawtube. The
instrument is all brass except for the base and
stage, and is 7-1/2 inches high. It is signed,
“A.F. Stoeger, New York.” Stoeger was not
the maker but a supplier; the instrument appears
to be of French origin. m

The horseshoe base is 6-1/4 x 4-1/2 inches
and supports the two massive, rectangular pil-
lars of this instrument (Fig. 207) that are 3-3/4
inches high. The circular stage plate is at-
tached to the pillars by trunnion and screws,
and has a lever lock; it has a complete sub-
stage with rack and pinion. The 1-9/16-inch
double mirror is on a short arm and gimbal, and
the revolving mechanical stage is detachable.

The tubular limb has a ftriangular bar and
angular arm, and is fixed to the stage plate;
there is a large micrometer screw at the top.
The front of the arm is 3-3/4 inches long and
has a double milled-head pinion.

The body tube is 5-3/4 inches long, has a
rack at the back, and a graduated drawtube.
When closed it is 13-1/2 inches high. The base
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Fig. 207. Bausch & Lomb Optical Co., Roch
ester, N.Y.; compound monocular; after ]90ﬁ:_
(AFIP 49409 60-4713-36) i

and pillars are black japanned iron and the_-
remainder brass.

It is signed, “Bausch & Lomb Optical Co’.,'_'
Rochester, N.Y., 48990.” This type instrument
was introduced in 1898 and listed as the “DDY"
model. In 1900 the designation was changedto
“DD”; it was the largest and most complete
Continental model made by Bausch & Lomb at
the time. m i

The bent-claw-type base of this instrumenf
(Fig. 208) is 4 inches high and has a spread of
6-1/2 x 5-1/4 inches. The limb, triangular bar
and angular arm are screwed to a trunnion; therg
is a graduated fine adjustment at the top of the
limb. .

The stage plate is octagonal, incurved at“
the back, and fixed to the limb. Beneath the
stage is a rack and pinion substage that swings
out, and an iris diaphragm that swings inde-
pendently. On a pivot tailpiece is a sliding
gimbal with a 1-9/16-inch double mirror. The
4-1/2-inch circular stage revolves, and has a
1-inch central aperture. '
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Paris, France;
(AFIP 17779 -

Maurice Stiassnie,
pound monocular; after 1900,
-4713-116)

The front of the arm is 3-1/8 inches long and
is a double milled-head pinion. The body tube
. 5-1/2 inches long, has a back rack, and a
graduated drawtube. It is 12 inches high when
losed, and is all brass with the exception of
hase and arm. It is signed on the tube,
Btiassnie, 204 Bould Raspail, Paris.” m

The tubular tripod base of this instrument
Iig. 209) is 4 inches high, has flanges at the
P, and a spread of 6 x 5 inches; the stage
ith flanges is 4-1/2 x 3-3/4 inches and is
crewed to the base. Beneath the stage is a
tube with condenser and iris diaphragm, a
bular tailpiece, 3-3/8 x 3/4 inch, and a slid-
g case with arm and gimbal with a 1-5/8-inch
ouble mirror. The stage has a 13/16-inch
itral aperture,

The tubular limb, triangular bar and angular
am are all fixed to the stage; there is a fine
justment at the top of the limb. The front of
e arm is 2-3/4 inches long and has a double
illed-head pinion. The body tube is 4 inches
ng, has a rack at the back, and a graduated
awtube, When closed it is 10-1/2 inches high;

all brass except for the base that is black
panned iron.
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Fig. 209. J. Swift & Son,
compound monocular; 1901,

4713-161)

London, England,
(AFIP 17783 - 60-

It is signed on the base, “J. Swift & Son,
London, 14973ED.” This model was introduced
in 1901 and made especially for use on the
ship “Discovery,” of Scott’s Antarctic Expedi-
tion in 1901. =

The claw-footed base, 6-1/4 x 6 inches, and
the 4-1/4-inch-high single, flat pillar of this
instrument (Fig. 210) are cast in one piece of
green bronze; the brass curved limb is screwed
to the pillar. There is a pivot arm and gimbal
with 1-3/8-inch single mirror.

The stage is 2-15/16 x 3-1/16 inches, is in-
curved at the back, and is attached to the limb
by a flange and screw; it has a sliding pin
holder and a 15/16-inch central aperture. Be-
neath the stage is a revolving disc of diaphragms.

The upper section of the arm is fixed to a
tube, 3-1/8 x 1-3/8 inches; there is a double
milled-head pinion. The body tube with rack,
not diagonal, is 7-1/2 inches long; there is a
screw division in its upper two inches. The
fine adjustment is a fixed ring at the division
with a horizontal micrometer screw at the front
of the tube that moves the long spring nose.
It is 12 inches high.

It is signed on the base, “Trade Mark: The


http:graduat.ed

Fig. 210. Maker unknown; compound monocular;
before 1902. (AFIP 186 - 63-6531)

Liver,” and a symbol with a water bird and
fish. The vertical short lever fine adjustment
on the 5-inch-long spring nose was obsolete by
1898. The fine adjustment is horizontal and on
top of the tube; mention of this type of adjust-
ment has not been found in the literature. m

AFIP 49446.
pound monocular;

M. Stiassnie, Paris, France; com-

C. 1902. Not illustrated.

This instrument is a duplicate of that pic-
tured in Fig. 208 (AFIP 17779) by the same
maker, and bearing the identical signature,
“M. Stiassnie, 204 Bould Raspail, Paris.” =

AFIP 49246.
ester, N.Y.; compound monocular; C. 1902.
illustrated.

Bausch & Lomb Optical Co., Roch-
Not

The folding base of this instrument is 5-3/4
x 4-1/4 inches and supports the 3-inch-high
pillar capped by an inclination joint. The limb
is 3-1/4 inches long with a screw fine adjust-
ment at the top. The stage is 3-3/8 x 3-7/8
inches, has a 1-1/4-inch central aperture, and
a substage condenser and diaphragm. The gim-
bal for the 2-inch double mirror is on a swing-
ing tailpiece.
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The body tube is 4 inches long and hasa
graduated drawtube, a triple nosepiece, and a
rack and pinion coarse adjustment. When closed
it is 11 inches high. It is signed, “Bauschk
Lomb Optical Co., Rochester, N.Y., 47189." &

AFIP 16734. Bousch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1902, Not
illustrated. ;

This instrument is a duplicate of that pic-
tured in Fig. 207 (AFIP 49409) by the same
maker, and has an identical signature, “Bausch
& Lomb Optical Co., Rochester, N.Y.”; the
serial number is 50102.
objectives. m

Accessories are

Fig. 211. C. Reichert, Yienna, Austria; com
pound monocular; 1902. (AFIP 49194 - 60.
4713-106)

The horseshoe base is 7-1/4 x 4-7/8 inches
and supports the 3-1/2-inch-high rectangula
pillar of this instrument (Fig. 211); the curved
limb and arm with double milled-head pinion is
attached to the pillar by screw and lever lock.
The 4-3/4-inch circular, concentric stage has.
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~ tentering screws, and there is a complete sub-
f.:_.'stagu on rack and pinion with a centering iris
‘| diaphragm. There is a 3-3/4-inch-long slotted
tailpiece with slide arm and gimbal with a 15/16-
-~ inch double mirror.
. The side fine adjustment is on the arm; the
| front of the arm is 3-1/4 inches long. The body
lube s 5 inches long, has a rack at the back
and a 1-1/4-inch graduated drawtube. When
closed it is 13 inches high; it has a black
. finish with brass trim, and is the “Stand AI”
" mode .
It is signed on the base, “C. Reichert, Wien;
No. 29517." Reichert established his business
01876, and in 1930 introduced a small portable

" microscope that he supplied to the Japanese
Amy. The latter instruments were marked as if
dapanese made, but it is not known if Reichert

- established a factory in Japan. m

Fig. 212. A. Nachet, Paris, France; compound
monocular; 1902, (AFIP 49196 - 60-4713-143)

* The Nachet horseshoe base is 6 x 4-1/4
inches and supports the two 3 x 3/4-inch-high
tubular pillars of this all-brass instrument (Fig.
212); the stage plate and trunnion are screwed
{0 the pillars. There is a hinged tubular tail-

piece with slide case, angular arm, and gimbal
with a 1-7/8-inch double mirror.

The 3-5/8-inch concentric, circular stage
has a fixed mechanical stage and two spring
clips. Beneath the stage is a screwed-on swing-
ing substage with iris diaphragm that swings by
rack and pinion. The tubular limb and angular
arm are fixed to the stage, and the whole re-
volves. The front of the arm is 2-1/2 inches
long and has a double milled-head pinion; the
fine adjustment is at the top of the limb.

The body tube is 5-7/8 inches long and 1-1/2
inches in diameter, has a rack at the back, and
a graduated drawtube. When closed it is 12
inches high.

It is signed, “A. Nachet, 17 Rue St. Severin,
Paris.” Nachet originally made his large model
microscopes with an odd-shaped horseshoe base,
two pillars, and a trunnion. From 1895 to 1900
he used a regular horseshoe base and a single
large pillar; this 1902 model indicates that he
reverted to his original type of construction. m

Fig. 213. R. & J. Beck, London, England; com-
pound monocular; 1903. (AFIP 49197 - 60-
4713-326)

The continental horseshoe base is 7 x 4-5/8
inches and supports the 3-inch-high rectangular
pillar of this all-brass instrument (Fig. 213)
and the square limb and angular arm with a
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double milled-head pinion. There is a large
micrometer at the top of the limb. The 5-inch
circular, concentric stage plate has a rack and
pinion revolving motion and a fixed mechanical
stage. The substage is attached to a fixed
plate with rack and pinion; the iris diaphragm
swings out. The flat tailpiece is on a pivot.
There is a sliding case and gimbal with a 2-1/2-
inch double mirror.

The body tube is H5-1/2 inches long and
2-1/16 inches in diameter, has a rack at the
back, a rack and pinion drawtube, and extra
drawtube. It is 14-1/2 inches high when closed,
and is signed, “R. & J. Beck, London, 25392.”
This model was introduced before 1903 with
either a continental or English base. m

Fig. 214. Ernst Leitz, Wetzlor, Germany; com-
pound monocular; 1903. (AFIP 49198 - 60-
4713-167)

This instrument (Fig. 214) has an English
base 4-1/4 inches high with a spread of 6 inches.
The limb is 2-3/4 inches long and has a micro-
meter fine adjustment at the top. The stage
plate is 3-3/4 inches in diameter with a projec-
tion at the back; the 3-3/4-inch circular, re-
volving stage has openings for spring clips.

A slotted stationary tailpiece beneath the
stage has a rack and pinion adjustment for the
substage condenser. The 2-inch double mirror
on a gimbal and short arm slides into the lower
section of the tailpiece.
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The 3-3/4-inch-long body tube has a rack
pinion coarse adjustment and a graduated dra
tube. Height is 12 inches. It is signed, *}
Leitz, Wetzlar, No. 76028.” This “Stand
model was introduced in 1894 and by 1898
obtainable with either a horseshoe or Eng
base. =

AFIP 49245,

compound monecular;

Spencer Lens Co., Buffalo, N
1904. Not illustra

This instrument fits into an aluminum ¢
the cover of which serves as the base.
2-1/2-inch-high pillar is capped by an incl
tion joint and slips into a groove on the
and is locked by a clamp. The 3-3/4-1
long limb has a screw fine adjustment at
top. The folding stage is 3-3/4 x 3-3/8 inc
has a 1-1/8-inch central aperture and a
stage condenser. The arm and gimbal for
2-inch double mirror is screwed to a projec
beneath the stage. |

The 4-1/2-inch-long body tube has a g
uated drawtube, a double nosepiece, and!
and pinion coarse adjustment. When closed
is 9-1/2 inches high. It is signed, “Spe
Lens Co., Buffalo, N.Y.” m

Fig. 215,

Carl Zeiss, Jena, Germany; compo

monocular; C. 1904. (AFIP 49415 . 60-4713.1



 The 5-1/4 x 4-inch bent claw-footed base
ad the curved limb of this instrument (Fig.
H) are cast in one piece of iron. The 4-inch
gircular stage is screwed to the plate, and has
i 1-3/8-inch recessed aperture.

 The front of the arm is 2-1/4 inches long
 has a brass fitting and a milled-head
pinion. The body tube is 6-1/2 inches long and
L inch in diameter, has a back rack and amilled-
ring; there is no drawtube. When closed
1812 inches high.

It is signed, “Carl Zeiss, Jena, No. 42902.”
This model, “Stand IX,” was devised by Pro-
fessor Johne of Dresden and was introduced
before 1889 as the “Trichina Microscope”; it
was discontinued before 1927. m

216,

monocular; C.

Ernst Leitz, Wetzlar, Germany; com-

1904. (AFIP 49411 - 60-

The horseshoe base of this instrument (Fig.
216) has a spread of 2-1/2 x 6 inches and is
¢ast with the 2-inch-high pillar capped with
lever controlled compass joint. The curved limb
/4 inches long and has a continuous
gafety fine adjustment; the 3-1/2 x 3-9/16-inch
stage is attached to the limb. A short arm with
bal and 2-inch single mirror are attached to
| fhe stationary tailpiece. The substage is fixed

o the stage plate.
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The brass body tube is 3-3/4 inches
has a drawtube, and a double nosepiece
back rack carries the coarse adjustment. 1
closed it is 11 inches high. It is signed
Leitz, Wetzlar, No. 82979.” This model
introduced about 1904; in 1905 it was liste
“Stand IIK,” and before 1909 as “Stand F

Fig. 217. Spencer Lens Co., Buffalo, N
compound monocular; 1904, (AFIP 49199 -
4713-80)

This microscope (Fig. 217) has a horses
base, 4-1/2 x 5-1/2 inches, a 2-5/8-inch t
lar pillar, square fixed stage, screw subst
and a 2-inch double mirror. It has a 3-inchhb
continental limb, arm, a fine adjustment, ai
rack and pinion coarse adjustment; it is b
with portions finished in black. The body
is 4 inches long, has a graduated drawtube,
triple nosepiece. It is signed, “Spencer L
Co., Buffalo, N.Y., 3765.” This model, “4/
was introduced about 1900 and was an impr:
ment over the “Continental No. I” of 189¢
was again improved in 1920 and designated
“30” model. m

The 5-1/2 x 3-3/8-inch horseshoe bas
this instrument (Fig. 218) is iron, as are
6-inch-long curved limb and arm cast in
piece and screwed to the base; it is not
clinable. It has a brass rack and pinion co:



Fig. 218.
ester, N.Y.; compound monocular; 1904,
19476 - 60-4713-99)

Bausch & Lomb Optical Co., Roch-
(AFIP

adjustment, and the 1-3/4-inch double mirror is
in a socket. The 5-inch-long body tube and the
drawtube are brass, while the parts are brown
japanned iron.

The original stage was rectangular, of pol-
ished iron, and screwed to the limb. The sub-
stitute stage now attached to the instrument has
a special mechanical movement, is all brass,
and has a 5-inch circular glass top for twenty
mounts: it is operated by a knob on top of the
glass plate. A rod attached to the stage sup-
ports a hrass plate on which rests a glass plate
extending to the body tube.

It is signed, “Bausch & Lomb Optical Co.,
Rochester, N.Y., 43980.” This type base was
introduced about 1904 but before 1908 was re-
designed but still listed as “Stand A.” m

The square horseshoe base is 6-1/2 x 4-1/4
inches, and supports the 3-inch-high rectangular
pillar of this instrument (Fig. 219). The 4-3/4-
inch circular stage plate is on a trunnion and
is screwed to the pillar and has a lever lock.
There is a detachable, circular, revolving me-
chanical stage. The tubular limb and angular
arm has a double milled-head pinion; the fine
adjustment screw is at the top of the limb.
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Fig. 219. Andrew Ross, Ltd., London, England;
compound monocular; 1904. (AFIP 49412 - 40.
4713-162)

The substage is on a fixed bar with rack and
pinion, the Abbe condenser swings down, and
the iris diaphragm has a rack and pinion ec-
centric motion. There is a gimbal on a bar with
sliding motion and a 1-7/8-inch double mirror,
The front of the arm is 3-1/4 inches long.

The body tube is 7-1/2 inches long and 1-3/8
inches in diameter, has a rack at the back, rack
and pinion drawtube, and an additional graduated
drawtube. It is all brass, 15-1/2 inches high,
and signed, “Ross, London, 6569.” The Ross
microscope was introduced in 1878, and this
model, “Standard No. 1.” before 1902, m

The 6-1/2-inch-high tripod base of this in
strument (Fig. 220) has a spread of 9 inches,
with each leg set on a l-inch-diameter brass
foot. The upper section is cut away to form two
supports connected by a lever-controlled com-
pass joint and has two milled-head, graduated
fine adjustments. The stage plate is 5 inches
in diameter with a 3-7/8-inch-square mechanical
stage and complete substage. The 3-inch double
mirror is on a gimbal attached to a swinging
tailpiece.
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.' _F'i_g. 220. W. Watson & Sons, London, England;
tompound monocular; 1904, (AFIP 49410 - 60-
4713-383)

. The 5-inch-long body tube has a rack at the
back for coarse adjustment and a triple nose-
piece.  There are two drawtubes, the inner
maduated, and the outer with rack and pinion
~adjustment. When closed it is 16 inches high.

It is signed, “W. Watson & Sons, 313 High
Holborn, London, 7915.” The fine adjustment
ig signed, “Males Watson.” This “Grand Model”
was devised by Dr. H. van Heurck of Amster-
~dam, Holland, and introduced in 1895: many
improvements were made between then and

1904. m

. This instrument (Fig. 221) is inclosed in a
wooden-framed glass box 11-1/2 inches square,
and has a continental stand with a limb in a
horizontal position and a large circular stage.
The stage may be revolved and is 8-1/2 inches
indiameter. The body tube is 7-1/2 inches long.
- This same principle was used on a simple
microscope in Italy before 1686, and Winter &

Haris had a similar instrument in 1830. It

was also used in France in the 186(’s and in
Germany about 1880. The instrument is signed,
“No. 6766, ‘The Museum,” patent; W. Watson &
Sons, 313 High Holborn, London, W.C.” m

Fig. 221. W. Watson & Sons, London, England;
compound monocular; 1904. (AFIP 49438 - 60-
4713-392)
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Fig. 222, Spencer Lens Co., Buffalo, N.Y_;
compound monocular; 1904. (AFIP 49417 - 60-
4713-88)

This instrument (Fig. 222) has a 4-1.1 x 5-
inch horseshoe base, 2-1/2-inch-high tubular



pillar, handle arm, 3-7/8 x 5-1/4 stationary
stage with vulcanite top, and a screw substage
with double mirror attached by gimbal to a
swinging arm. It has a rack and pinion coarse
adjustment and a side arm fine adjustment.

The limb is 4-1/4 inches long, and the 4-1/4-
inch-long body tube has a black, graduated draw-
tube. It is signed, “Spencer Lens Co., Buffalo,
N.Y., 3734.” This model, “26B,” was introduced
before 1904 and is a modification of the “207
type of 1902; it was discontinued about 1919. m

AFIP 42. Ernst Leitz, Wetzlor, Germany; com-
pound monocular; C. 1905. Not illustrated.

This instrument is a duplicate of that in Fig.
216 (AFIP 49411) by the same maker. It is
signed, “E. Leitz, Wetzlar, No. 83214.” m

AFIP 71806. Ernst Leitz, Wetzlar, Germany;
compound monocular; 1906. Not illustrated.
This instrument has a folding V-shaped

base that supports the 3-inch-high pillar capped
by an inclination joint. The limb is 3-1/2
inches long with screw fine adjustment at the
top. 'I'he stage is 3-1/2 x 3-3/4 inches, has a
7/8-inch aperture, and a substage condenser.

The 4-inch-long body tube has a graduated
drawtube, a triple nosepiece, and a rack and
pinion coarse adjustment. When closed it is
10 inches high, and is signed, “E. Leitz, Wetz-
lar, No. 88185.”

AFIP 49420.
compound monocular; C. 1906.

Spencer Lens Co., Buffalo, N.Y.;
Not illustrated.

This instrument is a duplicate of that in Fig.
222 (AFIP 49417) by the same maker, but has
a triple nosepiece and dissimilar identification.
It is signed, “Spencer Lens Co., Buffalo, N.Y.,
90827 it is known as the “26H” model. m

AFIP 49422, Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1907. Not
illustrated.

This instrument has a horseshoe base and
3-1/4-inch-high rectangular pillar. The 4-1/8-
inch-long limb and arm, of the handle type, has
a lever-type fine adjustment. The stage is
6-1/4 x 4-7/8 inches, and has a vulcanite top.
The substage is complete and has a rack and
pinion motion. The 2-inch mirror is on a fork
attached to the bar of the substage. The body
tube is 4-1/2 inches long and has a graduated
drawtube, triple nosepiece, and rack and pinion

118

THE BILLINGS MICROSCOPE COLLECTION:

1
It is 12-1/4 inches high!
when closed, and is the “CAH8” model. If i§!
signed, “Bausch & Lomb Optical Co., Rocl
ester, N.Y., 66994.” The “Stand CA” model
was first listed in 1904. In 1907 it was e

coarse adjustment.

designed and listed in 1908 as “Stand C!\H'p
i

it was discontinued before 1914. m

Fig. 223.
ester, N.Y.;
(AFIP 337707

C. 190%

compound monocular;
- 66-1836-13)

The folding V-shaped base of this instne

Bausch & Lomb Optical Co., Ru:h-.."

ment (Fig. 223) is 5-1/2 x 4-3/4 inches, and

supports the 3-inch-high pillar capped by an
inclination joint. The handle-type limb is

5-1/4 inches long and has a side fine adjust

ment. The 3-1/2-inch-square stage has a 1-1/4«
inch central aperture, and a substage condenser.

and diaphragm.
eter double mirror is on a swinging tailpiece,

The 4-1/2-inch-long body tube has a grad-
uated drawtube, a triple nosepiece, and rack
and pinion coarse adjustment.
is 10-1/2 inches high, and is signed, “Bausch
& Lomb Optical Co., Rochester, N.Y., 59325, »

The base, pillar, and tube of this instrument
(Fig. 224) are of the same construction ag the
Stand IA microscope in Fig. 181 (AFIP 4919
by the same maker. The stage is 9-7/8 inches

The gimbal for the 2-inch-diam

When closed it
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Fig.224. Carl Zeiss, Jena, Germany; compound

‘monocular; C. 1907. (AFIP 49439 -60-4713-185)

‘square, is incurved at the front, and fixed to
the joint; it requires an abnormal projection
for the handle arm; the substage has rack and
pinion movement.

. There is a rack and pinion coarse adjustment
\and a Berger side fine adjustment. The body tube
18 #1/2 inches long and 1-3/4 inches in diam-
eter, making it especially suitable for photo-
micrography; there is a drawtube and a triple
‘nosepiece. It is signed, “Carl Zeiss, Jena, No.
44362, This model, “Stand ID,” was intro-
duced before 1902 and was designated the
Fhrain section microscope.” m

. This instrument (Fig. 225) has a horseshoe
base, 2-3/4-inch-high round pillar with compass
joint, a handle-type limb and arm, and a 1-7/8-
inch swinging double mirror. The stage is 4-1/4
% 6-1/4 inches and has a vulcanite top; the
substage is a screw-in type. It has an iris
diaphragm, and screw fine adjustment.

~ The body tube is 3-3/4 inches long with a
graduated drawtube, and a rack and pinion coarse
adjustment. The instrument is all brass with
4 black finish. Height is 11-1/2 inches. It is
signed, “Bausch & Lomb Optical Co., Roch-
ester, N.Y., A.M.M., 78646.” = This model,
“Stand BBHS8,” has an improved BB stand and
was introduced in 1907 and discontinued in
1918, m
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Fig. 225. Bousch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1907.

(AFIP 49421 - 60-4713-163)

AFIP 49244, Carl Zeiss, Jena, Germany; com-
pound monocular; C. 1907. Not illustrated.

The horseshoe base of this instrument is
4-1/2 x 2-3/4 inches, and supports the two
2-1/2-inch-high rectangular pillars capped by
an inclination joint. The limb is 2 inches long
with a screw fine adjustment at the top. The
4-1/8 x 3-1/8-inch stage is incurved at the
back, has a 1/2-inch central aperture, and a
substage condenser and diaphragm.

The body tube is 4 inches long, has a triple
nosepiece, a drawtube with an adjustment at
the front, and a rack and pinion coarse adjust-
ment at the back. When closed it is 9 inches
high. It is known as the “Stand VIA” model;
it does not fold. It is signed, “Carl Zeiss,
Jena, No. 43501.” m

This instrument (Fig. 226) has a 4 x 5-inch
horseshoe base, 3-inch-high rectangular pillar
with joint, a revolving stage, and a complete
substage. The 4-3/4-inch limb and arm are of
the handle type with a double milled-head pin-
ion; there is a Berger side fine adjustment.

The body tube is 3-1/4-inches long and
2-1/4-inches in diameter, and has a rack at the



Fig. 226.
monocular: C, 1908.

Corl Zeiss, Jeno, Germany; compound

(AFIP 17776 -60-4713-107)

back; both ends are fitted with removable plates;
the lower plate has a society screw. The upper
plate has a graduated drawtube into which the
narrow eyepiece tube and light collar may be
screwed. There is a 2-inch-diameter double
mirror.

It is signed, “Carl Zeiss, Jena, No. 48785.”
This model, “Stand IC,” was introduced before
1902 and discontinued after 1923; it was in-
tended principally for photomicrography. m

The large base of this instrument (Fig. 227)
is constructed along continental lines, horse-
shoe in shape, and with a single 3-3/4-inch-high
rectangular pillar capped with a compass joint
and lever clamp. The 5-1/2-inch-long limb is
also rectangular and straight to the point where
it curves to form the arm; there is a double
milled-head pinion and a Leitz side fine ad-
justment.

There are revolving and mechanical stages,
a substage, and the mirror is 2-1/8 inches in
diameter. The body tube is 3-3/4 inches long
with a rack at the back, screw collars at each
end, and a triple nosepiece; the drawtube is
graduated. The instrument, the “Stand I” model,
is finished in black with brass trim. [t is signed,
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Fig. 227. Voigtlinder, Braunschweig, Germany:
1908. (AFIP 49419

compound monocular; C.

60-4713-387)

“Voigtlaender, Braunschweig, No. 897." The

size of the body tube makes this mi(:mscnm,ll‘

especially suitable for photomicrography. m

The curved horseshoe base,6-1/2x5 inches,
supports the 3-inch-high rectangular pillar
this instrument (Fig. 228); both are cast in one
piece. The curvedlimb and the armare attached
to the pillar by a joint and lever clamp.

The ecircular revolving stage is 4-1/2 inches
in diameter and has centering screws; there'i
a complete substage on rack and pinion,  The
Z-inch double mirror is attached by a pin to the
substage bar. The front of the arm is 3 inches
long, and has a double milled-head pinion if
coarse adjustment; there is a side fine adjust
ment on the arm. 1

The body tube is 4 inches long and 1-34°
inches in diameter; it has a rack at the back,a
graduated drawtube, and triple nosepiece. I
is black with brass trim, 13-1/2 inches high"
when closed, and signed, “F. Koristka, Milano,
No. 16213." m
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The folding, V-shaped base of this brass-
trimmed instrument (Fig. 229) has a spread of
4-1/2 x 5-3/4 inches, and supports the 3-inch-
high tubular pillar with a side lever control.
The 4-inch-square stage is onan axis and folds;
there is a complete substage on a screw fitting,
and a double mirror on a slide bar.

The 5-1/2-inch-long curved limb has a double
milled-head pinion and a side fine adjustment.
The body tube is 4 inches long with a rack and
pinion coarse adjustment, a graduated drawtube,
and friple nosepiece. It is 10-1/2 inches high,
and signed, “Voigtlaender, Braunschweig,
1125.” m

AFIP 49248. Ernst Leitz, Wetzlar, Germany;
compound monocular; C. 1908. Not illustrated.

In construction and size this instrument is
similar to several other microscopes hy the
same maker in the Collection. The limb of this
model is rectangular. The side fine adjustment
is a new form with milled heads at the side of
Fig. 228. F. Koristka, Milan, Italy; compound the arm;previous models had varied fine adjust-
monoculor; C. 1908, (AFIP 67 - 60-4713-317) ment mechanisms. It is known as the “Stand
D” model, has a triple nosepiece, and is signed,
“E. Leitz, Wetzlar, 105539.” m

Fig. 229. Voigtlander, Braunschweig, Germany; Fig. 230. Bausch& Lomb Optical Co., Rochester,
tompound monocular; C. 1908. (AFIP 49247 . N. Y.; compound monocular; 1908. (AFIP 49145
60-4713-391) - 60-4713-32)



The base of this instrument (Fig. 230) con-
sists of a blackened metal stage 3-1/4 x 3-7/8
inches. Underneath the stage at the front are
small posts to hold the instrument level when
in a vertical position.

The tube into which the body tube slides is
attached to the handle by which the instrument
may be held; the body tube slides and when
adjusted may be secured by a setscrew above
the handle; the tube is fixed at 6-1/4 inches.
It has a black and brass finish and is 9 inches
high.

This model was introduced in 1908 and
called the “Demonstration O": it was a redesign
of the 1896-1903 model in Fig. 198 (AFIP 169);
it was discontinued before 1929. It is signed,
“Bausch & Lomb Optical Co., Rochester, N. Y.,

28" m
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The body tube is 4-1/2 inches long, and has
a graduated drawtube. There is a rack and
pinion adjustment and triple nosepiece. The
instrument is of black finish with brass trim
when closed it is 11 inches high. This “No.
66" model was introduced before 1906 and had
a 4-7/16-inch stage; before 1910 the stage was
reduced in size to 3-3/4 inches; it was cone
tinued until shortly after 1914. It is signed
“Spencer Lens Co., Buffalo, N. Y., 114427
(Donated by Major Frederick F. Russell) m

AFIP 16735. Ernst Leitz, Wetzlar, Gcrmunr;'l
compound monocular; C, 1909. Not illustrated,

This instrument is a duplicate of that i
Fig. 216 (AFIP 49411) by the same maker. It
is signed, “E. Leitz, Wetzlar, No. 1234287

Fig. 231, Spencer Lens Co., Buffalo, N. Y.,
compound monocular; 1908. (AFIP 49416 - 60-
4713-321)

This instrument (Fig. 231) has a horseshoe
base and a 2-1/2-inch tubular pillar capped by
a joint. The stage is 3-3/4 x 5-1/4 inches;
there is a screw-in substage. The wmirror is on
a swinging bar, the 3-1/4-inch limb and arm are
of the handle type, and the screw fine adjust-
ment is at the top of the limb.

Ernst Leitz, Wetzlar, Germany; com:

Fig. 232.
pound monocular; C. 1909. (AFIP 613455 - 60
4713-314)

The black horseshoe base of this instrument
(Fig. 232) has a spread of 3-1/2 inches. Aris
ing from the rear of the base is a cylindrical 6-
inch-high brass pillar with a fine adjustment at
the top. The 2-3/4-inch body cylinder is

122



COMPOUND MONOCULAR

attached to the pillar by two screw clamps and
holds the 6-inch body tube: there is a top con-
trol fine adjustment.

A 2-5/8 x 3-inch stage with a 1/2-inch cen-
tral aperture is screwed to the pillar; beneath
the stage is a revolving dise of diaphragms. A
1-1/2-inch rod is inserted through the pillar to
which is attached a single 1-1/2-inch mirror on
a gimbal. Height is 11 inches. It is signed,
‘E. Leitz, Wetzlar, No. 34571." (Donated by

Dr. J.R. Schumaker) m

Fig. 233. F. Koristka, Milan, ltaly; compound
monocular: C. 1909. (AFIP 17377 . 60-4713-
105)

The horseshoe base, 5-3/4 x 4 inches, and
the 2-inch-high pillar of this instrument (Fig.
233) are cast in one piece; the curved limb and
arm are attached to the pillar by screws. The
4inch circular, revolving stage has centering
screws; the substage has a condenser, iris dia-
phragm, and rack and pinion. The 1-3/4-inch
double mirror is on a swinging arm.

The front of the arm is 3 inches long and
has a double milled-head pinion coarse adjust-
ment, A fine adjustment is at the top of the
limb. The body tube is 4 inches long, has a
rack and pinion for coarse adjustment, triple
nosepiece, and a drawtube. It is all brass with
stand, arm and limb finished in black, and 11
inches high when closed. It is signed, “F.
Koristka, Milano, No. 16785." m
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Fig. 234. Carl Zeiss, Jena, Germany; compound
C. 1909. (AFIP 39 . 60-4713.385)

monocular;

This instrument (Fig. 234) has a horseshoe
base, two 3-inch-high rectangular pillars, 5-1/2-
inch-long handle limb and arm, 4-1/2-inch cir-
cular stage plate, and a complete substage with
rack and pinion; & 2-1/8-inch double mirror is
attached to the tailpiece.

The body tube is 3-1/2 inches long, has a
graduated drawtube, a rack and pinion coarse
adjustment, and a friple nosepiece. This type
of handle limb and arm was introduced before
1902 and was continued in use on the Stand I,
I, and III models for many years. The instru-
ment is 13-1/2 inches high. It is signed, “Carl
Zeiss, dJena, No. 50331,” and is the “Stand
IB” model. m

AFIP 613454.
compound menocular; C. 1909.

Ernst Leitz, Wetzlar, Germany;
Not illustrated.

This instrument is aduplicate of that in Fig.

232 (AFIP 613455) by the same maker. It is
signed. “E. Leitz, Wetzlar, No. 34571." (Do-

nated by Dr. J.R. Schumaker) m

AFIP 613456.

compound monocular;

This instrument is a duplicate of that in
Fig. 232 (AFIP 613455) by the same maker. It
is signed, “E. Leitz, Wetzlar, No. 34613.”
(Donated by Dr. J.R. Schumaker) m

Ernst Leitz, Wetzlar, Germany;
1909. Not illustrated.



AFIP 51,

compound monocular;

Spencer Lens Co., Buffalo, N. Y.;
1910. Not illustrated.

This instrument has a horseshoe base, and
a 2-1/2-inch-high tubular pillar capped by a
cradle joint. The 3-inch stage plate is fixed
to the 4-1/2-inch-long limb of the handle type;
the fine adjustment is on the side of the limb.

There is a complete serew-on substage with
swinging bar for the mirror, and the circular,
revolving mechanical stage is similar to that
used on the “No. 16" microscope by the same
maker.

The body tube is 4-1/2 inches long, has a
rack and pinion coarse adjustment, and a grad-
uated drawtube. It is black with brass trim.
This model, “No. 22, was introduced before
1906. The early models were black and brass;
later models, all black. It is signed, “Spencer
Lens Co., Buffalo, N.Y., 12486.” (Donated by
Brig. General George R, Callender) m

AFIP 517759.

compound monocular; C.

Ernst Leitz, Wetzlar, Germany;
i1910. Not illustrated.

The 3-3/4 x 3-1/2-inch horseshoe base and
pillar of this instrument are cast in one piece.
The gimbal for the 1-1/4-inch mirror is attached
to the pillar. The 4-inch-long curved limb is
screwed to the body tube, has a rack and pinion
coarse adjustment, and a side fine adjustment.
The 2-3/4 x 3-inch stage has a 1 x 1-3/8-inch
oval cutout. The body tube is 7 inches long.
When closed it is 11 inches high, and is signed,
“Ernst Leitz, Wetzlar, 294898." (Donated by
Lt. Colonel Walter F. Maybaum) m

AFIP 16736.
compound monocular; C.

Ernst Leitz, Wetzlar, Germany;
1910. Not illustrated.

This instrument is a duplicate of several
other “Stand D” model microscopes in the
Collection by the same maker. It is signed,
“E. Leitz, Wetzlar, 133515.” m

AFIP 17780. Voigtiander, Braunschweig, Ger-

many; compound monocular; C. 1910. Not
illustrated.
This instrument is a duplicate of that in

Fig. 229 (AFIP 49247) by the same maker, with
the exception that this inodel is all black. It is
signed, “Voigtlander, Braunschweig, 1471,
U.S.N. No. 44.” m
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AFIP 699203,

compound monocular; C.

Ernst Leitz, Wetzlar, Germany;
1910. Not illustrated.

The folding V-shaped base of this instrument
is 5-1/2 x 5-1/2 inches with a spread of 3-1/2
inches, and supports the 2-inch-high pillar with
a trunnion and cradle joint. The 3-5/16-inch:
square stage is screwed to the stationary tail-
piece. It has a 3/4-inch central aperture and 4
substage condenser and diaphragm,

The limb is 2-1/2 inches long and has a fine
adjustment at the top. The body tube is 3-3/4

inches long, has a graduated drawtube, double
nosepiece, and a rack and pinion coarse adjust-
ment. When closed it is 10 inches high. Acces-
sories are three oculars.
Leitz, Wetzlar, 109126.”

L. Littrell) w

It is signed, “E.
(Donated by Dr, Jae

Fig. 235. Bousch& Lomb Optical Co., Rochester,
N. Y.; compound monocular; C. 1910. (AFIP
49448 - 60-4713.35)

The modified, rounded form horseshoe base
and the pillar of this instrument (Fig. 235) are
cast in one piece; the pillar is capped with an
inclination joint. The 5-inch-longlimbis curved
with rounded edges and has a screw fine adjust-
ment at the top. The 4-inch-square stage has
a central aperture and screw-in substage with
a double iris diaphragm. The 2-inch mirror is


http:60-4713.35
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on a swinging arm. The body tube is 4 inches
long, has a back rack, a graduated drawtube,
and triple nosepiece. It is 12 inches high when
closed, and has a black finish with brass trim.

The only accessory is a mechanical stage.
It is signed, “Bausch & Lomb Optical Co.,
Rochester, N. Y., 87143.” This model, “Stand
FFS,” was introduced before 1911 and dis-
continued prior to 1926. m

Fig. 236.

Leitz, Wetzlar,

1910.

Ernst
compound monocular; C.

60.4713-164)

Germuny;

(AFIP 49193 -

The 3-inch iron tubular pillar is screwed to
the horseshoe base of this instrument (Fig.
236).  The stage is 3-3/8 inches square; be-
neath the stage is a fixed tube with substage
condenser and diaphragm; the Z2-inch double
mirror is on a swinging tailpiece.

There is a 3-1/2-inch tubular limb and
angular arm with a double milled-head pinion;
the fine adjustment is al the top of the limb.
The body tube is 4 x 1-3/16 inches, has a rack
and pinion coarse adjustment, and a drawtube.
The base and the pillar are black and all other
parts brass; it is 11 inches high when closed.

Accessories  are two objectives. It is
signed, “E. Leitz, Wetzlar, 139129.” This
model was introduced before 1894; before 1911
the base was modified; it was discontinued
about 1914. m

Fig. 237. Bausch & Lomb Optical Co., Roch-
ester, MN.Y.; compound monocular; C. 1910.

(AFIP 337708 - 60-4713-311)

The 6-1/2 x 4-inch horseshoe base of this
instrument (Fig. 237) and the pillar are cast in
one piece. The gimbal with 1-7/8-inch double
mirror is attached to the 2-inch swinging tail-
piece. The 4-inch-square stage has a 1-3/8-
inch central aperture and a complete substage.
The 6-inch curved limb has a side fine adjust-
ment.

The 4-inch-long body tube has a graduated
drawtube, rack and pinion coarse adjustment,
and a triple nosepiece. When closed it is 11-1/2
inches high. It is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., No. 111172.”
The only accessory is a Spencer mechanical
stage. m

The horseshoe base of this instrument (Fig.
238) i1s 5-1/2 x 4-1/2 inches, and screwed to it
is a 2-3/4-inch-high cylindrical pillar. The



Fig. 238.
ester, N.Y.; compound monocular;

(AFIP 613457 - 60-4713-87)

Bausch & Lomb Optical Co., Roch-

C. 1910.

handle-type limb is 3 inches long with a micro-
meter screw fine adjustment at the top. The
stage i1s 4-1/2 x 5-1/2 inches, incurved at the
back, has a 1-1/4-inch central aperture, a me-
chanical stage, substage condenser, and a dia-
phragm. The gimbal for the 2-inch double mir-
ror is screwed to the swinging tailpiece.

The 4-1/4-inch-long body tube has a graduated
drawtube, triple nosepiece, and rack and pinion
coarse adjustment. When closed it is 12-1/2
inches high and is finished in black with brass
components. It is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., USA, 61018.”
(Donated by Dr. J.R. Schumaker) m

The 6 x 4-1/8-inch horseshoe base and 2-
inch-high pillar of this instrument (Fig. 239)
are cast in one picce; the curved limb with fine
adjustment at the top is connected by a com-
pass joint to the pillar, and has a 2-1/2-inch
arm attached to its upper section. The stage is
4-1/8 x 4-5/16 inches, has a 1/2-inch central
aperture, and a fixed tube with Abbe condenser
and iris diaphragm. The gimbal for the 1-7/8-
inch mirror is attached to a 2-inch swinging
tailpiece.
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Fig. 239. Spencer Lens Co., Buffale, N.Y.;
compound monocular; 1911. (AFIP 49192 - é0.
4713-2)

The body tube is 4-1/2 inches long, has a
graduated drawtube, triple nosepiece, and rack
and pinion coarse adjustment. When closed it
is 12-1/4 inches high. It is signed, “Spencer
Lens Co., Buffalo, N.Y., 14170, AM.M.” This
model, “No. 656H,” was introduced in 1911 and
was still listed in the catalogue in 1920. m

This model, No. 60H (Fig. 240), when it was
introduced, represented a radical change
in construction from the 1904 model. This in-
strument has a folding tripod base with a spread
of 4-1/4 x 6-1/4 inches. The curved limb is 5
inches long and has a side fine adjustment with
a millimeter scale on the right side. The 4-1/4
x 3-1/2-inch stage has a 1-1/4-inch aperture
and a substage condenser. The gimbal for the
2-inch double mirror is screwed to a swinging
tailpiece.

The 4-inch-long body tube has a graduated
drawtube, a rack and pinion coarse adjustment,
and a triple nosepiece. Height is 11-1/2 inches.
It is signed, “Spencer Lens Co., Buffalo, N.Y.,
25704, AMM.” m
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Fig.240. Spencer Lens Co., Buffalo, N.Y.; com-

pound monocular; C. 1912. (AFIP 954 - 60-
4713-362)
AFIP 49447. Bausch & Lomb Optical Co., Roch-

ester, N.Y.; compound monocular; C. 1912. Not

illustrated.

This instrument is very similar to several
other instruments by the same maker in the
Collection. Differences are that this model
has an all-black finish, the limb is rectangular
and straight to the arm, and it has no ring
handle. It is known as the “Stand BHP” model,
and is signed, “Bausch & Lomb Optical Co.,
Rochester, N.Y., 88413.” (Donated by Bausch
& Lomb Optical Company) m

AFIP 49444,

pound monocular;

F. Koristka, Milan, ltaly; com-
C. 1912, Not illustrated.

This instrument is a duplicate of that in Fig.
233 (AFIP 17377) by the same maker; this
model was made about 1912. It is signed, “F.
Koristka, Milano, 21104.” m

AFIP 16732.
pound monocular;

F. Koristka, Milan, ltaly; com-
C. 1912. Not illustrated.

This instrument is a duplicate of that in
Fig. 233 (AFIP 17377) by the same maker. It
is signed, “F. Koristka, Milano, 21110.” m

AFIP 17781.

pound menocular;

F. Koristka, Milan, ltaly; com-
C. 1912, Not illustrated.

This instrument is a duplicate of that in
Fig. 233 (AFIP 17377) by the same maker. It
is signed, “F. Koristka, Milano, 21147." m

Fig. 241. Harry K. Harring, Woshington, D. C.;
compound monocular; 1913. (AFIP 41695 - 60-
4713-328)

The base of this instrument (Fig. 241) has
a spread of 11-1/4 x 8-3/4 inches. The 6-inch
curved limb is attached to the base by a lever
lock cradle joint, and has a side fine adjustment.

There is a 5-1/4-inch-diameter concentric,
revolving stage with a mechanical stage; the
substage has a rack and pinion motion. The
2-3/16-inch double mirror is on a slide attached
to a swinging bar.

The body tube is 4-3/4 inches long and
2-1/8 inches in diameter; it has a back rack,
a rack and pinion drawtube, with an additional
drawtube. The nose has an adaptor for a slid-
ing objective. It is 12-1/2 inches high and has
a black finish with brass trim.

Harry K. Harring, an instrument maker at
the U. S. Bureau of Standards, designed and
made this microscope over a period of seven
vears for his own personal use: the lenses,
oculars, and the condensers are factory made.
It is signed, “H. K. Harring.” (Donated by Mrs.
Harry K. Harring) m



AFIP 517754. Spencer

N.Y.; compound monocular; C.
trated.

Buffale,
Not illus-

Lens Co.,
1914.

This instrument is a duplicate of that in Fig.
240 (AFIP 954) by the same maker. It has an
accessory mechanical stage and an ocular. It
1s signed, “Spencer, Buffalo, USA, 67189.” =

AFIP 68621.

ester N.Y.; compound monocular; C.
illustrated.

Bausch & Lomb Optical Co., Roch-
1915. Not

This instrument is a duplicate of that pic-
tured in Fig. 225 (AFIP 49421) by the same
maker. It is signed, “Bausch & Lomb Optical
Co., Rochester, N.Y., 117072.” m

AFIP 68622.
ester, N.Y.; compound monocular; C. 1915,
illustrated.

Bausch & Lomb Optical Co., Roch-
Not

This instrument is a duplicate of that in
Fig. 225 (AFIP 49421) by the same maker. It
is signed, “Bausch & Lomb Optical Co., Roch-
ester, N.Y., 117076.” m

AFIP 482.
ester, N.Y.; compound monocular; C. 1915.
illustrated.

Bausch & Lomb Optical Co., Roch-
Not

This instrument is similar to that in Fig.
225 (AFIP 49421) by the same maker. It is
signed, “Bausch & Lomb Optical Co., Rochester,
N.Y., 117081.” m

AFIP 483,
ester, N.Y.; compound monocular; C. 1915,
illustrated.

Bousch & Lomb Optical Co., Roch-
Not

This instrument is similar to that in Fig.
225 (AFIP 49421) by the same maker, but is all
black. It is signed, “Bausch & Lomb Optical
Co., Rochester, N.Y., 117083.” m

The horseshoe base of this instrument (Fig.
242) is 7 x 4-1/2 inches and supports the 3-1/4-
inch-high cylindrical pillar capped by an in-
clination joint. The 6-1/2-inch-long limb is of
the handle type and has a side fine adjustment.
The 4-1/2-inch-diameter circular stage has a
mechanical stage, a 1-1/4-inch central aperture,
and a rack and pinion substage.

The 4-1/2-inch-long body tube is 2-3/16
inches in diameter, has a quadruple nosepiece,
and a rack and pinion coarse adjustment. When
closed it is 12-1/2 inches high, and is the
“Stand IC” model. It is signed, “Carl Zeiss,
Jena, Germany, N. 85023.” m
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Fig. 242, Carl Zeiss, Jeno, Germany; compound
monocular; C. 1916. (AFIP 44 - 66-1545.2)

243. Lens Co.,

1916.

Buffalo, N.Y.;
(AFIP 517750 -

Spencer
compound monocular; C.

60-4713-442)

Fig.



COMPOUND MONOCULAR

The 6 x 4-1/4-inch horseshoe base of this
instrument (Fig. 243) and the pillar are cast in
one piece: screwed to the pillar is the swing-
ing tailpiece that holds the gimbal and 2-inch
double mirror. The 4-5/16 x 4-3/16-inch stage
has a 1-1/4-inch central aperture and a com-
plete substage condenser.

The 4-inch curved limb has a screw fine
adjustment at the top. The 4-1/2-inch-long
body tube has a graduated drawtube, a rack and
pinion coarse adjustment, and a triple nose-
piece. When closed it is 11 inches high, and

is signed, “Spencer Lens Co., Buffalo, N.Y.,
26641."

(Donated by Dr. Russel P. Sherwin) m

Fig. 244, Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1917.
(AFIP 52 - 60-4713-377)

This all-black instrument (Fig. 244) has a
6-1/4 x 4-inch rounded horseshoe base cast in
one piece with the pillar. The gimbal with
1-7/8-inch double mirror is attached to a 2-inch-
long swinging tailpiece. The 4-inch-square
stage has a 1-3/8-inch central aperture, and
a complete substage. The 6-inch curved limb
has a side fine adjustment.

The 4-inch body tube has a graduated draw-
tube, rack and pinion coarse adjustment, and a
quadruple nosepiece. When closed it is 11
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inches high. It is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., USA, 126775,
Med. Dept. U.S. Army.” This model, “Stand
FFS.,” was introduced in 1914 and was still
listed in catalogues in 1929. m

Bausch & Lomb Optical Co., Roch-
Not

AFIP 485,
ester, N.Y.; compound monocular; C. 1917.
illustrated.

The horseshoe base of this instrument is
6-1/2 x 4 inches. The stage is 4 inches square,
has a 1-3/8-inch central aperture, a swing-out
Abbe condenser, and an iris diaphragm. The
2-inch double mirror and gimbal are attached
to the 2-inch-long swinging tailpiece.

The 5-3/4-inch curved limb has a 3-inch
arm with brass side fine adjustment. The 4-
inch-long body tube has a graduated drawtube,
a brass rack and pinion coarse adjustment,
and a triple nosepiece. When closed it is 11
inches high, and is the “Stand FFS” model.
It is signed, “Bausch & Lomb Optical Co.,
Rochester, N.Y., USA, 126837.” m

AFIP 19448. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; C. 1917. Not
illustrated.

This instrument is similar to several other
microscopes by the same maker in the Collec-
tion that are not illustrated. The only variation
is that this instrument is entirely black japanned.
It is signed, “Bausch & Lomb Optical Co.,
Rochester, N.Y., USA, 125200, Med. Dept. U.S.
Army.” m
AFIP 19449,

ester, N.Y.; compound monocular; C. 1917.
illustrated.

Bausch & Lomb Optical Co., Roch-
Not

This all-black instrument is also similar to
several other instruments by the same maker in
the Collection that are not illustrated. It is
signed, “Bausch & Lomb Optical Co., Roch-

ester, N.Y., USA, 126373, Med. Dept. U.S.
Army.” m
AFIP 16740. Spencer Lens Co., Buffalo, N.Y.;

compound monocular; 1918. Not illustrated.

This instrument is a duplicate of that in
Fig. 240 (AFIP 954) by the same maker. It is
signed, “Spencer, Buffalo, USA, 46281.” m

The 6 x 4-1/4-inch horseshoe base of this
instrument (Fig. 245) and the 2-inch-high pillar
are cast in one piece. A 2-inch swinging tail-
piece holds the 1-7/8-inch mirror and gimbal
screwed to the pillar. A 4-1/8 x 4-3/8-inch



Fig. 245. Spencer Lens Co., Buffale, N.Y.;
compound monocular; C. 1918. (AFIP 740 - 66-
1545-1)

stage has a 1-1/4-inch central aperture and
substage condenser. The 5-1/2-inch-long
curved limb has a side fine adjustment.

The 3-inch-long body tube has a graduated
drawtube, rack and pinion coarse adjustment,
and a triple nosepiece. When closed it is 11
inches high, and is the “No. 25H” model. It
is signed, “Spencer, Buffalo, USA, 49962.” m

AFIP 78091,
ester, N.Y.; compound monocular; C. 1918.
illustrated.

Bausch & Lomb Optical Co., Roch-
Not

This instrument is a duplicate of several
other microscopes in the Collection by the
same maker. It is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., USA, 128549.” m

The modified horseshoe base of this instru-
ment (Fig. 246) is 5-1/4 x 7-1/2 inches, and
is cast with the 2-inch-high pillar that has a
trunnion and cradle joint with lever control.
The 6-3/4-inch-long limb has a double milled-
head micrometer fine adjustment.

The 2-1/2-inch concentric stage plate is
fixed to the limb, and the substage, on rack
and pinion, and the 2-inch double mirror are
attached to the stationary tailpiece. The square
stage has a projection at the front for the for-
ward adjustment, and there is a micrometer
side adjustment.
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Fig. 246. F. Koristka, Milan, ltaly; compound
monocular; before 1920. (AFIP 49443 - 0.
4713-354)

The 3-3/4-inch-long body tube has a rack
and pinion coarse adjustment, a graduated draw-
tube, and a triple nosepiece. It is the “Model
A,” is 14 inches high, and was designed prin-
cipally for photomicrography. It is signed, *F.
Koristka, Milano, No. 33229.” m

AFIP 49445. F. Koristka, Milan, ltaly; com-
pound monocular; before 1920. Not illustrated,

This instrument is similar to that in Fig,
228 (AFIP 67) by the same maker. It is signed,
“F. Koristka, Milano, No. 33198.” m

The 5-3/4 x 4-3/4-inch rounded-type, modi-
fied horseshoe base of this instrument (Fig,
247) and the pillar are cast in one piece; the
6-1/4-inch-long limb is curved and attached
to the pillar by a lever clamp. The 4-3/8-inch
revolving, circular stage is covered with vul-
canite and has two centering screws; the swing-
out substage is on a rack and pinion and has
an Abbe condenser, two iris diaphragms, and
a mirror on a dovetail slide,

The body tube is 4 x 1-1/4 inches, has a
graduated drawtube, rack and pinion coarse ad-
justment, and triple nosepiece. There is a
double milled-head pinion and a side fine ad-
justment on the arm. Parts of the instrument
are brass and others black. Height is 11-3/4
inches, and it is a “Model B.”



COMPOUND MONOCULAR

Fig. 247. Otto Himmler, Berlin, Germany; com-
pound monocular; C. 1920. (AFIP 8307 - 60-
4713-364)

Himmler was making microscopes in 1883 and
using Seibert’s fine adjustment; in 1890 he
changed the type of fine adjustment and also
the base. The stand of this model is similar
to the Leitz “C™ model of 1909. It is signed,
*0 Himmler, Berlin, 18457, B.” m

The horseshoe base of this instrument (Fig.
248) is 5-1/4 x 6-1/2 inches and is cast in one
piece with the pillar; a cradle joint with lever
control is at the top of the pillar. The limb and
arm are cast in one piece, and a double milled-
head micrometer fine adjustment is attached to
the arm; the 4-1/4-inch stage plate is screwed
to the limb. A substage condenser is attached
beneath the stage plate. The 2-1/8-inch double
mirror with gimbal on an arm is screwed to the
tailpiece.

The 4-1/2-inch-diameter stage has a 1-1/8-
inch central aperture. The 3-3/4-inch-long
body tube has a graduated drawtube, rack and
pinion coarse adjustment, and triple nosepiece.
Height is 12-1/2 inches. It is signed, “Voigt-
laender, Braunschweig, No. 51468.” (Donated
by Dr. Eugene G. Lipow) m
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Fig. 248. Voigtlander, Braunschweig, Germany;
compound monocular; C. 1920. (AFIP 517760 -
60-4713-45)

Fig. 249. Ernst Leitz, Wetzlar, Germany; com-
pound monocular; 1920. (AFIP 910429 - 60-
4713-169)


http:graduat.ed

The modified horseshoe base of this instru-
ment (Fig. 249) is 8 x 5-1/2 inches and sup-
ports the pillar capped by a lever controlled
inclination joint. The 6-inch-long curved limb
has a side fine adjustment. The stage plate
is 4 inches in diameter, has a 4-3/4-inch re-
volving stage and a mechanical stage. There
is a rack and pinion for the complete substage.
It has a 2-inch-diameter double mirror.

The 3-1/2-inch-long body tube has a grad-
uated drawtube, triple nosepiece, and rack and
pinion adjustment. When closed it is 13 inches
high. It is signed, “Ernst Leitz, Wetzlar,
265084.” (Donated by Ernst Leitz) m

Fig. 250. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound monocular; 1920. (AFIP
517753 - 60-4713-48)

The 6-1/2 x 4-inch horseshoe base of this
instrument (Fig. 250) and the 2-inch-high pillar
are cast in one piece. The 5-7/8-inch-long
limb has a micrometer screw fine adjustment
at the top. The 4-5/8-inch-diameter revolving
stage is encircled by a nickel centimeter scale,
and has a 1-inch central aperture; the substage
condenser has a rack and pinion control. A
stationary tailpiece holds the gimbal for the
1-7/8-inch double mirror.
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The body tube is 3-1/2 inches long, has a
graduated drawtube, triple nosepicce, and rack
and pinion coarse adjustment. It is black with
brass trim, and when closed is 11 inches high.
It is signed, “Bausch & Lomb Optical Co.,
Rochester, N.Y., USA, 205679.” (Donated by
Bausch & Lomb Optical Company) m

Fig. 251. MNachet, Paris, France; compound

monocular; before 1920. (AFIP 17943 - 60-
4713-382)
This instrument (Fig. 251) has a folding

base with two rectangular sides, a hinged in-
curved side, and a lower hinged and divided
plate that revolves; when opened the sides form
a tripod, which supports the 1-3/4-inch-high
tubular pillar capped by a joint.

The stage is 3-1/4 x 4 inches, is of the
folding type, and has a fixed mechanical stage.
There is a complete substage with screw motion,
and a mirror on swinging arms; there is a con-
tinental limb with fine adjustment at the top.
The body tube is 4-1/2 inches long with rack
and pinion coarse adjustment and a drawtube.
The instrument is the “Model 4,” and is signed,
“Nachet, 17 Rue St. Severin, Paris.” m

The three folding legs of this instrument
(Fig. 252) form a tripod when opened, and sup-
port the 5-1/2-inch-long curved limb and arm of
white metal, with a double milled-head pinion



COMPOUND MONOCULAR

Fig. 252, F. Koristka, Milan, ltaly; compound
monocular; 1921. (AFIP 17371 - 60-4713-361)

and a side arm fine adjustment. The stage is
3-7/8 inches square and is fixed to the limb;
there is a fixed substage, and the condenser
swings downward.

There are two iris diaphragms and a 1-3/4-
inch-diameter double mirror that swings on two
arms. The 3-1/2-inch-long body tube has a
rack and pinion coarse adjustment, and a draw-
tube. The instrument is known as the “Model
(G,” and is finished in black with white metal
parts and brass trim. It is 10 inches high when
closed. Accessories are 3 objectives; 2 ocu-
lars; triple nosepiece; and separate stage. It
is signed, “F. Koristka, Milano, 33285.” m

The 3-3/4-inch-long body tube of this instru-
ment (Kig. 253) is attached to a 6G-inch-high
vertical pillar stand with a rectangular base
plate that may be fastened to a table by a screw
clamp. The sleeve that holds the sliding tube
is attached to the vertical pillar and may be
clamped by a screw device.

Coarse adjustment is made by means of the
sliding body tube, and the fine adjustment is
by a screw attached to the stage. The single
mirror is on a pin gimbal. The 3-inch upper
section of the body tube is detachable. When
closed it is 9 inches high, and is signed, “E.
Leitz, Wetzlar, 218852.” It is known as the
“TPM™ model. m
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Fig. 253.

pound monocular;

Ernst Leitz, Wetzlar, Germany; com-
1923, (AFIP 203 - 63-6532)

Fig. 254.
1925.

Maoker unknown; compound monocular;

(AFIP 30240 - 60-4713-434)

This instrument (Fig. 254) has a double
screw ring and sleeve. There is a thin plate



to which is fixed a 1-1/4-inch circular stage
with spring clip: the single mirror is on a pin
gimbal. It is supported by three 4-inch-high
steel legs that screw to the ring; the body tube
has an ocular and three objectives. It folds
into a metal tubular case and is inscribed,
“Junior; Made in Germany.” m

AFIP 517752. Bausch & Lomb Optical Co.,
Rochester, N.Y.; cempound monocular; 1922.
Not illustrated.

The horseshoe base, pillar, and limb of this
instrument are cast in one piece. Screwed to
the pillar is a 2-inch-long swinging tailpiece
for the gimbal and 1-7/8-inch-diameter double
mirror. The 4-inch-square stage has a 3/8-inch
central aperture and a substage iris diaphragm.

The 5-1/2-inch-long body tube has a rack
and pinion coarse adjustment and a double nose-
piece. Height is 12 inches. It is signed,
“Bausch & Lomb Optical Co., Rochester, N.Y.,
USA, 159415.” (Donated by Bausch & Lomb
Optical Company) m

AFIP 65847.

compound monocular; C. 1926.

The rounded-type, 7 x 4-3/4-inch, modified
horseshoe base of this instrument and the 2-1/2-
inch-high pillar are cast in one piece. The
curved 5-3/4-inch limb is screwed to the pillar
and has a screw fine adjustment. The stage
i8 4-1/2 inches square and covered with vul-
canite; the substage has a rack and pinion
motion; the double mirror is on a pin.

The body tube is 4 inches long, has a grad-
uated drawtube, triple nosepiece, and rack and
pinion coarse adjustment. It is 12 inches high.
This “L” model superseded the “F” model be-
fore 1920 and was continued until after 1926.
It is signed, “Ernst Leitz, Wetzlar, 291872.” m

Ernst Leitz, Wetzlar, Germany;
Not illustrated.

The 5-1/2 x 4-3/8-inch modified horseshoe
base of this instrument (Fig. 255) supports the
2-1/2-inch high pillar that is capped by a lever
controlled inclination joint. The 6-inch-long
curved limb has a side fine adjustment. The
3-3/4 x 2-3/4-inch stage plate has a 1-3/8-inch
central aperture, a rack and pinion controlled
mechanical stage and substage. The gimbal
for the 2-inch double mirror is on a stationary
tailpiece.

The body tube is 3-1/2 inches long, has a
graduated drawtube, quadruple nosepiece, and
rack and pinion coarse adjustment. It is 12
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Fig. 255.
pound monocular; before 1928.

60-4713-109)

Kremp Co., Wetzlar, Germany; com-

(AFIP 29095 -

inches high when closed. Very similar fo the
Leitz “Stand A” microscope, it is signed,
“Kremp, AG., Wetzlar, No. 7803, Made in Ger-
many.” (Donated by R.Y. Ferner Company) m

AFIP 909197. Bausch & Lomb Optical Co,,
Rochester, N.Y.; compound monocular; C. 1931,
Not illustrated.

The 6-1/2 x 4-inch horseshoe base of this
instrument and the 2-inch-high pillar are cast
in one piece. The curved limb is 6 inches long
and has a side fine adjustment. The 4-1/2-inch-
square stage has a 3/4-inch central aperture,
a substage condenser, and diaphragm with rack
and pinion control. The double mirror is 1-7/8
inches in diameter.

The body tube is 3-1/2 inches long, has a
triple nosepiece, and rack and pinion coarse
adjustment. It is black with nickel trim and
12 inches high when closed. It is signed,
“Bausch & Lomb Optical Co., Rochester, N.Y.,
USA, 232995.” (Donated by Colonel Thurmond
D. Boaz, Jr.) m



COMPOUND MONOCULAR

AFIP 671.
pound monocular; before 1933.

Wollensak, Rochester, N.Y.; com-
Not illustrated.

The 3-1/2 x 2-1/2-inch horseshoe base of
this instrument and the 1-1/4-inch-high pillar
are cast in one piece. It has a 2-1/8-inch-long
curved limb at the top of which is a fixed tube
and a single milled-head pinion. Beneath the
stage is a 1-1/8-inch-diameter single mirror on
a pin; the stage has a 1 x 3/4-inch cutout,

The body tube is 4-1/2 inches long and
3/4 inch in diameter; it has a back rack but no
drawtube. It is 7-1/2 inches high, and is
finished in black except for nickel trim. It is
signed, “350 Power, Wollensak — Rochester,
USA" m

AFIP 337714.
monecular; C, 1940,

Tiyoda, Tokyo, Japan; compound
Not illustrated.

This black microscope with nickel trim has
a folding V-shaped base 4-1/2 x 6 inches, and
supports a 2-1/2-inch-high pillar with an in-
¢lination joint. The 6-inch-long curved limb
has a side fine adjustment. The folding stage
is 3-3/4 x 3-3/8 inches, has a 7/8-inch aper-
tore, and a complete substage. The gimbal
for the 1-5/8-inch double mirror is on a sta-
tionary tailpiece.

The body tube is 3-1/2 inches long, has a
graduated drawtube, rack and pinion coarse
adjustment, and triple nosepiece. When closed
it is 10-1/2 inches high. It is signed, “Tiyoda,
Tokyo, MKQ, Pat. 214050, No. 5977." m

This is a bullet comparison microscope (IVig.
256), the base of which measures 11 x 7-1/2
inches. It consists of two microscope tubes
and a comparison eyepiece, built as a single
unit for comparing objects held on two com-
pletely adjustable stages. In this form it is
used for either visual examination or, with a
suitably equipped camera, for permanently re-
cording the microscopic image.

There is an iris diaphragm at the end of

each microscope tube for use in increasing
depth of focus or balancing the illumination
when the two objects under examination do not
reflect light equally. The tubes are built as a
unit with the comparison eyepiece that is fitted
with a prism assembly bringing the extreme
horizontal limits of the two images well within
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Fig. 256.
ester, N.Y.; compound monocular; 1957,

518779 - 66-5478-5)

Bousch & Lomb Optical Co., Roch-
(AFIP

the evepiece field. Visually the images are
right side up and in their proper position; on
the camera ground glass they are inverted and
reversed. The eyepiece is threaded for focus-
ing on the dividing line between the two fields.

Two independent stages hold the two ob-
jects to be compared. These stages are sepa-
rately adjustable vertically by rack and pinion,
and are fitted with ungraduated mechanical
stages that permit horizontal movement from
front to back and side to side.

Holders permit mounting and manipulating
the bullets, shells, or other small objects that
may be mounted in a horizontal position. These
holders consist of rectangular metal stage
plates that carry the ball-and-socket chucks
permitting rotation of the objects both about a
fixed center and on an axis. These rimmed
chuck holders and the adjustments on the stages
permit movement of the specimens in every
direction. Itach specimen is illuminated by a
4-watt fluorescent lamp in a universally ad-
justable reflector.

Accessories include 2 base plates with sup-
ports for bullet chucks:; 8 bullet chucks for
various caliber bullets; 2 shell chucks; 2 micro-
scope mirrors with extension supports; and 6
objectives. It is signed, “Bausch & Lomb Op-
tical Company, Rochester, N.Y., Serial No.
PD 606.” m ;



COMPOUND BINOCULAR

Fig. 257. J. & W. Grunow, New Haven, Conn.;
compound binocular; 1853. (AFIP 49227 - 60-
4713-78)

The horseshoe base of this instrument (Fig.
257) with a Riddell body, is 7-1/2 x 4-3/8
inches, and supports the two 4-1/8-inch-high
pillars that hold the 4 x 6-inch stage with cen-
tral aperture. A 4-1/8-inch-long pillar arises
from the rear of the base to which is attached
a d-inch-long cylindrical limb that contains a
triangular bar with rack and pinion coarse
adjustment, and an arm with a lever.

The 6-1/2-inch-long body tube fits into a
2 x 3 x 1-1/2-inch box, at the base of which is
a short cone nose for the ocular; at the front
and rear of the box are screw fine adjustments.
A pinion attached to the two 4-7/8 x l-inch
bars outside the body tubes activates their
horizontal movement.

When closed it is 16 inches high, and is
signed, “Invented by Prof. J. L. Riddell, Uni-
versity of Louisiana; Made by Grunow Broths.,
New Haven, Conn.” (Donated by Mrs. J. L.

Riddell) m

AFIP 34251. Joseph Zentmayer, Philadelphio,
Pa.; compound binocular; 1860-61. Not illus-
trated.

This instrument is a duplicate, except for
the binocular tube, of the Zentmayer microscope
in Fig. 103 (AFIP 49119); it is also a duplicate
of two other instruments in the Collection by
the same maker that are not illustrated. It is
signed, “Made by Jos. Zentmayer, Philadelphia,
No. 5.” m

Fig. 258.

Charles Collins,
compound binocular; after 1865,

60-4713-330)

London, England;
(AFIP 49235 -
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The 5-1/2 x 6-1/4-inch claw-footed base of
this instrument (Fig. 258) supports the two 4-
inch-high pillars with trunnion and rectangular
limb. The tubular tailpiece supports the arm
and gimbal for the 2-1/2-inch double mirror.
The limb has a triangular bar with rack and
pinion; at the top of the bar is a 4-inch Ross-
type arm with long lever screw adjustment.

There is a circular revolving stage with a
spring slide holder; beneath the stage is a tube
for a disc of diaphragms and polarizer tube.
The double body tube screws to the arm that
carries the prism box and the screw nose for
the double nosepiece. The drawtubes have a
sliding bar adjustment. It is all brass and 18
inches high.

The rectangular prism box, a principal fea-
ture of this model, was devised by Dr. GG, Harley
of London. In addition to the Wenham prism
there is also a Nicol prism with a space between.
This instrument is one of the earliest models
made by Collins; in 1871 he adopted the rack
and pinion to the drawtubes, and a large me-
chanical stage. Original models were on a Ross-
type stand; before 1879 a Jackson-type stand
was made available. It is signed, “Chas. Col-
lins, Optician, 77 Gr. Titchfield Str., London.” m

Fig. 259. J. & W. Grunow, New Haven, Conn.;
compound binocular; 1867. (AFIP 49228 - 60-
4713-404)
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The circular base of this inverted-type in-
strument (Fig. 259) is 6-9/16 x 1/2 inch, and
the rectangular pillar is 6 x 7/16 x 3/8 inch
and has a double vertical rack and a block pil-
lar at the back. The 4 x 2 x 1-inch limb with
a single milled-head vertical pinion moves on
the pillar. At the top of the limb is a double
curved arm with oval plate and tube with single
milled-head pinion carrying a rack tube with
oval plate and two small pillars supporting a
cased prism.

The stage plate is 3 x 2-1/2 inches, is fixed
to the limb, and has a 7/8-inch central aper
ture. Beneath the stage plate at the right there
is a fine adjustment micrometer screw. The
prism box is 2 x 3-1/2 inches, and has two
prisms fixed to the base.

The tubes are 6-3/8 x 1-1/8 inches and screw
to the prism box at an angle; the drawtubes
have an adjustable bar; the right drawtube is
graduated. When closed it is 9-1/2 inches high
It is signed, “J. & W. Grunow, New York.”
The instrument is said to be the first and only
attempt up until then to produce the inverted
microscope in binocular form, and was made
expressly for Major General George H. Thomas
of the United States Army in 1867. (Donated
by Maj. General George H. Thomas) m

The triangular base of this instrument (Fig.
260) is 7-5/8 x 5~1/4 x 1/2 inch, and supports
a pillar, 3-5/8 x 4 inches, that is incurved at
the top to 1-1/8 inches; it is hinged to the base
at the back by two screws in the post. In the
center of the base is a raised perforated bar
for inclining the body tube.

The 3-1/4-inch circular stage plate is hinged
to the pillar. There is a 6-inch-long tubular
limb at the lower end of which a stud fits into
perforations in the central bar; on the upper end
is a triangular bar with rack and a double
milled-head pinion. The 3-3/4-inch-long arm
is fixed to the upper limb; there is a micrometer
long lever fine adjustment at the back. In front
of the arm are the binocular tubes and the prism
box. At the lower end of the limb is a 1-3/4-
inch-diameter mirror and gimbal on a sliding
case with arm.

There is a concentric glass top stage on the
stage plate with a movable brass upper stage
with slide-holding grooves. The body tubes are
8 x 1-1/4 inches; the drawtubes have a milled-
head rack and pinion. Height is 14 inches.
It has an accessory bull’s-eye condenser on a
stand. [t is signed, “R. & J. Beck, London,
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Fig. 260.
compound binocular; C.

60-4713-133)

R. & J. Beck, London, England:

1868. (AFIP 47637 -

This model was introduced in 1864,
(Donated

5191.”
and was also made in monocular form.
by Mr. R. D. Murray) m

This instrument (Fig. 261) has a folding
tripod base, and a 3-1/2-inch revolving plate
from which arise two 5-inch cylindrical pillars.
There is a Jackson-type 9-inch-long curved
limb with a double milled-head pinion on a trun-
nion attached to the pillars.

The rectangular 3-1/4 x 4-inch stage plate,
fixed to the limb, has a rack and pinion me-
chanical stage; beneath the stage is a sub-
stage. There is a rack and pinion and sliding
case with a 2-3/4-inch-diameter double mirror
on a triangular bar.

The binocular body tubes have rack and pin-
ion drawtubes and at the base a sliding prism
hox; there is a short lever fine adjustment in
front. Height is 19 inches, and it is signed,
‘R. & J. Beck, 31 Cornhill, London, 5222.”
The stand for this model was either a solid or
folding tripod in 1851. Before 1870 a rectan-
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Fig.261. R. & J. Beck, London, England; com-
pound binocular; C. 1868. (AFIP 49232 - 60-
4713-302)

gular or circular stage with rack and pinion, or
White’s lever mechanical stage, was optional;
the Wenham binocular tubes date from between
1860 and 1864. m

This instrument (Fig. 262) has a reversed
claw-footed base with two 4-1/2-inch-high
pillars; an 8-inch Lister limb is screwed to the
pillars. The lower end of the limb is tubular
and has a sliding case with arm and gimbal and
a double mirror.

The 3-3/4-inch circular stage has a black
glass stage plate with concentric motion, a
movable object holder, and a revolving disc of
diaphragms. There is a rack and pinion coarse
adjustment, and the fine adjustment is a short
lever screw in front of the tubes. The binocular
tubes are 8-1/2 inches high and have a trans-
verse bar for adjustment of the drawtubes.
When closed it is 14 inches high. It is signed,
“H. Crouch, 54 London Wall, London, 422.”
When introduced in 1868 it was advertised as
“the best low priced instrument on the market.” m
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Fig. 262. Henry Crouch, London, England;
compound binocular; C. 1869. (AFIP 49233 -
60-4713-323)

AFIP 65. Henry Crouch, London, England;

compound binocular; C. 1869. Not illustrated.

This instrument is a duplicate of that in
Fig. 262 (AFIP 49233) by the same maker.
It is signed, “H. Crouch, 54 London Wall,
London, 425.” m

AFIP 49237. Charles Ceollins, Londen, England;
compound binocular; C. 1870. Not illustrated.

This instrument is a duplicate of that in
Fig. 258 (AFIP 49235) by the same maker.
It is signed, “Chas. Collins, Optician, 77 Gr.
Titchfield Str., London.” m

AFIP 66. Charles Collins, London, England;
compound binocular; C. 1870. Not illustrated.
This instrument is a duplicate of that in

Fig. 258 (AFIP 49235) by the same maker.
It is signed, “Chas. Collins, 77 Gr. Titchfield
Str., London.” m
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Fig. 263. Maker unknown; compound binocular;

after 1870. (AFIP 167 - 60-4713-120)

A claw-footed base supports the two 4-inch-
high uprights of this instrument (Fig. 263). Its
7-inch-long tubular limb has an inner triangular
bar with rack and double milled-head pinion and
a trunnion joint; there is a 1-1/4-inch double
mirror on a sliding case.

The 4 x 3-inch stage plate is fixed to the
limb, and the arm has a long lever fine ad-
justment. The condenser tube has been re-
versed and an extra stage on studs has been
added. The 7-1/2-inch-long body tubes screw
to the 3-1/2-inch arm and have a dovetailed
Y-shaped bar to move the drawtubes. It is 15
inches high and is signed, “Stereoscopic Co.,
Optical Department, 110 Regent St., W”: there
i1s no record to indicate that this company made
microscopes. The instrument has a Ross-type
base, and is similar to a model by Charles
Collins that sold for about fifty dollars. The
altered stage also bears a similarity to those
in illustrations of a model by Collins. No
reference to the Y-shaped bar to move the
drawtubes has been found in the literature. m
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Fig. 264.
compound binocular; C.
60-4713-357)

London,
1870. (AFIP 517761 -

Henry Crouch, England;

This instrument (Fig. 264) has an English
base with a spread of 6 x 5-1/4 inches. It has
a pivot arm and gimbal with a double mirror
2-1/4 inches in diameter. The curved limb is
8-1/2 inches long and has a rack and pinion
coarse adjustment. The stage is circular and
4 inches in diameter and has a central aperture
1-1/2 inches in diameter; there is a substage
condenser.

The binocular body tubes are 9 inches long,
with drawtube rack at the front. Between the
body tube and the objective is a double nose-
piece. When closed it is 18 inches high.
Accessories are 2 oculars. It is signed, “Henry
Crouch, London; Agents, James W. Queen &
Co., Philadelphia, 1656.”7 (Donated by St.
Mary's Hospital, Decatur, Illinois) m

AFIP 61. R. & J. Beck, Londen, Englond;
compound binocular; C. 1871, Not illustrated.

This instrument is a duplicate of that in
Fig. 260 (AFIP 47637) by the same maker with
the exception that this model is black with
brass trim. Accessories are 2 objectives; 4
oculars; stage [(orceps; and a double nose-
piece. It is signed, “R. & J. Beck, London,
6659.” m
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AFIP 49230. R. & J. Beck, London, Englond;
compound binocular; C. 1872. Not illustrated.

This instrument is a duplicate of that in
Fig. 261 (AFIP 49232) by the same maker, ex-
cept that this model has a solid tripod base
and the stage is concentric and rotating. Ac-
cessories include objectives: oculars; camera
lucida; analyzer; polarizer; and erecting tube.
It is signed, “R. & J. Beck, 31 Cornhill, Lon-
don, 6807." m

AFIP 62. R. & J. Beck, London, England;
compound binocular; C. 1872. Not illustrated.
This instrument is a duplicate of that in

Fig. 260 (AFIP 47637) by the same maker. Ac-
cessories include 2 objectives; 4 oculars; stage
forceps; bull’s-eye on stand; and a double
nosepiece. It is signed, “R. & J. Beck, London;
J.W. Queen & Co., Agents, Philadelphia &
New York.” m

AFIP 63. R. & J. Beck, London, England;
compound binocular; C, 1873. Not illustrated.
This instrument is a duplicate of that in

Fig. 260 (AFIP 47637) by the same maker,
with the exception that this model is black with
brass trim, It is signed, “R. & J. Beck, London,
7051; J.W. Queen, Agents, Philadelphia & New
York.” m

AFIP 49234. R. & J. Beck, London, England;
compound binocular; C. 1878. Not illustrated.
This instrument is a duplicate of that in

Fig. 260 (AFIP 47637) by the same maker. It
is signed, “R. & J. Beck, London & Phila-
delphia, 8505.” m

AFIP 202.

compound binocular; C.

This instrument is a duplicate of that in
Fig. 261 (AFIP 49232) by the same maker. It
is signed, “R. & J. Beck, London & Phila-
delphia, 8524." m

R. & J. Beck, London, England;
1878. Not illustrated.

AFIP 168. R. & J. Beck, London, England;
compound binocular; C. 1878. Not illustrated.
This instrument is a duplicate of that in

Fig. 260 (AFIP 47637) by the same maker,
with the exception that this model has a solid
base, no depression, no central bar, and the
upper stage has been replaced with a heavy



concentric mechanical stage. Accessories are
2 oculars and a mechanical stage. It is signed,
“R. &J. Beck, 8508, London & Philadelphia.” m

AFIP 64. R. & J.

compound binocular; C.

Beck, London, England;
1878. Not illustrated.

This instrument is a duplicate of that in
Fig. 260 (AFIP 47637) by the same maker,

with the exception that this model has a solid
base, no depression, and no central bar. It is
signed, “R. & J. Beck, 8509, London & Phila-
delphia.” m

Fig. 265. Nachet & 5Son,
pound binocular; before

60-4713.23)

Paris, France; com-

1879. (AFIP 49238 -

The 6 x 4-1/2-inch modified horseshoe base
of this instrument (Fig. 265) supports the two
tubular 2-3/4-inch-high pillars to which 1is
screwed the 3-inch-long tubular limb. It has a
small tubular tailpiece with fixed arm, pin
gimbal, and 1-5/8-inch double mirror. The limb
has a double milled-head pinion and an inner
triangular bar with rack; a short arm carries
the fine adjustment.
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The 3-5/8-inch-diameter circular stage has a
slide holder and a tube beneath for a cylinder
diaphragm. Prism boxes are attached to the arm
with milled heads to a ball-and-socket to
separate the prisms; two vertical 6-1/2-inch-
long tubes fit the prism boxes. Height is 14
inches. It is signed, *Nachet et Fils, 17 Rue
St. Severin, Paris.” m

AFIP 49239.
Pa.; compound binocular;
lustrated.

John W. Sidle & Co., Loncaster,
C. 1880. Not il

This instrument is a duplicate of that in
Fig. 149 (AFIP 135) by the same maker with
the exception that this model is binocular
rather than monocular. It is signed, “John W.
Sidle & Co., Lancaster, Pa., Acme.” m

Fig. 266. Walter
compound binocular; 1881.
4713-91)

H. Bulloch, Chicage, Ill.;
(AFIP 71791 - 60-

This instrument (Fig. 266) has a tripod base
with a 4-inch circular, revolving plate to which
the two 5-1/4-inch-high tubular pillars are at-
tached. A limb and angle arm are attached to
the pillars by trunnion joint with two milled-
head screws; there are two circular plates on
swinging bars for the substage and mirror. The
substage is on a rack and pinion and carries a
Gillet diaphragm and a 2-5/8-inch-diameter
double mirror with rack and pinion.



COMPOUND BINOCULAR

The 5-inch circular stage plate is fixed to
the limb, and the arm carries a micrometer fine
adjustment at the top with a double milled-head
pinion. The 8-inch-long body tubes have a rack
at the back and a prism box; the drawtubes have
rack and pinion. Height is 18-3/4 inches.

There is a box of accessories including
objectives; oculars; prisms; revolving dia-
phragm; stage forceps: and a monocular body
fube. It is signed, “W. H. Bulloch, Chicago,
Patd. 1879, 158." This model was introduced
before 1876 and improved in 1877 and 1879. m

AFIP 49236. Walter H. Bullech, Chicago, 1ll.;
compound binocular; 1885. Not illustrated.

This instrument is a duplicate of that in
Fig. 266 (AFIP 71791) by the same maker. It
is signed, “W. H. Bulloch, Chicago, Patd.
1879, 381." =

AFIP 170. R. & J.
compound binocular; C.

Beck, London, England;
1888. Not illustrated.

This instrument is similar to that in Fig.
139 (AFIP 69407) by the same maker. Dif-
ferences are that this model is binocular rather
than monocular, the glass stage plate has been
replaced with one of hard rubber, there is no
tube beneath the stage, the binocular tubes
have a prism box, and the drawtubes have a
sliding bar. It has a double nosepiece. It is
signed, “R. & J. Beck, London, 14805.” m

Fig. 267. Ernst Leitz, Wetzlar, Germany; com-
pound binocular; C. 1895. (AFIP 956 60-
4713-77)
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The horseshoe base of this biobjective
instrument (Fig. 267) is 4-3/4 x 4-1/4 inches.
The 3-1/4-inch-high pillar has a fitting at the
front for the 4-3/4 x 31/2-inch mirror. The
5-1/2 x 4-3/8-inch stage plate, incurved at the
back, has a 4-inch-square glass plate that
slides into grooves. It has a handle-type limb
4 inches long.

The binocular tubes are adjustable and have

a rack and pinion coarse adjustment. When
closed it is 13 inches high, and is signed,

“E. Leitz, Wetzlar, Germany, 3071.” This type
microscope was invented about 1895 by
Greenough, an American living in Paris. m

Fig. 268.
compound binocular; after 1895. (AFIP 49240 -
60-4713-384)

James Swift & Son, London, Englond;

This instrument (Fig. 268) has the typical
Swift combination upright and tripod base
53/4 x 6 inches with flanges. A curved limb
with grooves moves in the flanges and is held
in position by a large milled-head screw; the
upper part of the limb forms an arm that has a
double milled-head pinion.

The stage is fixed to the limb and is 3-3/4
inches square and has a scale and slide holder;
the complete substage is on a bar with rack and
pinion. The mirror bar is tubular with a swing-
ing motion and has a sliding case and arm and



a gimbal with a 2-inch double mirror. The fine
adjustment is a screw on the left side of the
arm.

The 8-inch-long body tubes have rack and
pinion coarse adjustment, a prism box in the
lower section, and a cone The draw-
tubes have rack and pinion at the back. When
closed it is 13 inches high, and is signed,
“J. Swift & Son, London, 14024 HY.” m

nose.

Fig. 269. Ernst Leitz, Wetzlar, Germany; com-
pound binocular; C. 1899. (AFIP 49241 - 60-
4713-182)

The tripod base of this instrument (Fig.
269) is 6 x 6 inches, and the 7-1/2-inch-long
curved limb and the 4 x 4-1/2-inch stage plate
are all cast in one piece. The 3-7/8-inch-
square, vulcanite stage has a 3/4-inch aper-
ture; there is a substage disc of diaphragms.
The gimbal for the 2-inch-diameter double mir-
ror is on a 2-inch arm screwed to the limb.

The 6-3/4-inch-long Greenough stereoscopic
tubes have a rack and pinion coarse adjustment.
When closed it is 12 inches high, and is signed,
“E. Leitz, Wetzlar.” m

This corneal instrument (Fig. 270) has a
14-7/8 x 15-3/4-inch base with arm and chin
rest. It has a sliding 9-inch-square plate in
the base with a tripod foot and 7-inch-high pil-
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Fig. 270. Carl Zeiss, Jena, Germany; compound
binocular; C. 1903. (AFIP 50 - 60-4713-425)

lar with rack and pinion for forward and back-
ward motion. There is a tubular inner bar in
the pillar with rack and pinion that carries the
binocular tubes, prism box, and the electric
lighting system. This system evolved into the
slit-lamp microscope. It is signed, “Zeiss,
Jena, No. 41687.” m

Fig. 271. J. Swift & Son, London, England;
compound binocular; C. 1910. (AFIP 518520
- 66-1545-3)
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This instrument (Fig. 271) has a bent, claw-
footed base with a spread of 5 inches in front
and 6-3/4 inches from front to back. The base
rises for 5-3/4 inches to form two pillars con-
nected by a trunnion. The stage plate is 4-3/4
inches in diameter, has a complete substage,
and a 5-1/2-inch-diameter revolving stage to
which is attached a mechanical stage. A 1-1/2-
inch-long arm for the gimbal and 2-3/8-inch
double mirror is screwed to the casing that
slides on the 3-inch-long tubular tailpiece.

The hexagonal limb is 3-3/4-inches long,
and has a micrometer screw fine adjustment at
the top. The binocular body tubes are 8-3/4
inches long, with rack and pinion coarse ad-
justment, and a triple nosepiece; the drawtubes
also have rack and pinion coarse adjustment.
When closed it is 17 inches high, and is signed,
“J. Swift & Son, 81 Tottenham Court Rd., Lon-
don.” It is similar to the Petrological micro-
scope pictured and described in Swift’s 1910

catalogue.  (Donated by Dr. Gustavus H.
Klinck) m
AFIP 35. Ernst Leitz, Wetzlar, Germany; com-

pound binocular; C. 1919. Not illustrated.

The horseshoe base of this instrument is
6-1/2 x 4-1/2 inches and supports a 3-inch-high
pillar with a double joint and clamping lever.
The curved limb is 6-1/4 inches long and has
a side fine adjustment. The 4-3/4-inch cir-
cular stage has a rotary motion. There is a
rack and pinion coarse adjustment and a sliding
serew fine adjustment.

The tubes are of the box type with prisms
and parallel eyepiece tubes; they are inter-
changeable to monocular; the quadruple nose-
piece is separate and removable. The 1-7/8-
inch double mirror has a universal joint and a
dovetail slide. It is signed, “Ernst Leitz,
Wetzlar, 25, No. 198321.” m

The 6-1/2 x 4-1/4-inch horseshoe base of
this instrument (Fig. 272) supports a 3-inch-high
rectangular pillar that has a lever-controlled
inclination joint. The limb is 6 inches long
and curved, and the stage is vulcanite covered;
the substage is complete with rack and pinion.

The usual iris diaphragm adjusts laterally
and swings out; the mirror is adjustable and in
two planes. The body tube has a prism system
and two adjustable, parallel ocular tubes, rack
and pinion coarse adjustment, and triple nose-
piece. It is signed, “Pat. Jan. 5, 1915, Bausch
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Fig. 272.

Bausch & Lomb Optical Co.; Roch-
ester, N.Y.; compound binocular; C.1919. (AFIP
41 - 60-4713-34)

& Lomb Optical Co., Rochester, N.Y., USA,
148002." m

AFIP 49442,
pound binocular; before 1920.

F. Koristka, Milan, ltaly; com-
Not illustrated.

This instrument is a duplicate of that in Fig.
228 (AFIP 67) by the same maker, except that
this model is binocular rather than monocular,
and the body tube is a prism box with adjust-
able, parallel eyepiece tubes. It is signed,
“N32477, F. Koristka, Milano.” m

The 6-1/4 x 4-inch horseshoe base of this
instrument (Fig. 273) and the 2-inch-high pillar
are cast in one piece. The curved limb is 6
inches long with a side fine adjustment. The
circular, revolving stage is 6 inches in diam-
eter, has a vernier scale at the outer edge, and
a 1-1/4-inch aperture. A 7/8-inch slot for a
mechanical stage extends for 4 inches across
the front of the stage. A complete substage is
on a rack and pinion. The double mirror is 2
inches in diameter.

The binocular body tubes are set into a prism
box and have adjustable parallel oculars; there



Fig. 273. Spencer Lens Co., Buffale, N.Y.;:
compound binocular; C. 1920. (AFIP 654 - 60-
4713-75)

is a triple nosepiece. When closed it is 12
inches high, and is signed, “Spencer, Buffalo,
USA, 58114." =

AFIP 699170.
compound binecular; C.

Spencer Lens Co., Buffalo, N.Y.;
1920. Not illustrated.

The horseshoe base of this instrument is 6
x 4-1/8 inches, and is cast in one pilece with
the 2-inch-high pillar. The curved limb is
5-H/8 inches long and has a side fine adjust-
ment. The 4-5/8-inch-diameter revolving, cir-
cular stage has a mechanical stage and a com-
plete substage with rack and pinion adjustment.

The body tube consists of a prism box,
2-H/8 x 3-1/2 inches, with adjustable parallel
tubes for the oculars, a triple nosepiece, and
rack and pinion coarse adjustment. When
closed it is 12 inches high, and signed, “Spen-
cer, Buffalo, USA, 58126.” m

AFIP 49242.
ester, N.Y.;
illustrated.

Bousch & Lomb Optical Co., Roch-
compound binocular; 1922. Not

The 6-1/2 x 4-1/2-inch horseshoe base of
this instrument supports the 3-inch-high rec-
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tangular pillar with inclination joint. The 6-
inch-long curved limb has a side fine adjust-
ment. The revolving stage is 5 inches in diam-
eter, has a mechanical stage and substage with
rack and pinion motion. The gimbal for the 2-
inch-double mirror is attached to the stationary
tailpiece.

The body tube is a prism system with two
parallel, adjustable oculars, a triple nosepicce,
and a rack and pinion coarse adjustment. [t
is black with brass trim and 12 inches high
when closed. It is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., USA, 160526." n

Fig. 274. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound binocular; C.1925. (AFIP
517762 - 60-4713-359)

The horseshoe base of this biohjective in-
strument (['ig. 274) is 6 x 4 inches and is cast
in one piece with the 2-inch-high pillar. The
3-1/2-inch-long limb is attached to the rear of
the stage plate and has rack and pinion coarse
adjustment. The stage plate is 6-1/4 x 4 inches,
is incurved at the back, and has a 3-1/4 x 4-inch
beveled glass stage. The paired objectives are
mounted in a drum. Attached to the pillar is a
gimbal for the 2-3/8-inch-diameter double mirror.

The binocular body tubes are 5-1/4 inches
long and on a 3-1/2-inch curved arm. It is
10-1/2 inches high, and signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., USA, 233849.” a



COMPOUND BINOCULAR

Fig. 275.
pound binocular; 1925.

Ernst Leitz, Wetzlar, Germany; com-
(AFIP 71805 - 63-6534)

This biobjective instrument (Fig. 275) con-
sists of a 12-inch-high vertical cylindrical rod
with an adjustable table clamp. At the top of
the rod a horizontal rod 6-1/4 inches long is
attached with adjustable wing nuts, which in
turn is connected to a 2-inch-long swivel joint
that fits into the arm; there is a rack and pin-
ion adjustment on the arm. The binocular body
tubes are 4-1/4 inches long. It is signed,
“E. Leitz, Wetzlar, Germany, 2624.” m

AFIP 910510.

compound binocular; C.

Spencer Lens Co., Buffale, N.Y.;
1930. Not illustrated.

This instrument is similar to that in Fig.
278 (AFIP 910501) by the same maker. It has
an Abbe N.A. 1.40 wide-angle condenser, iris
diaphragm, and an oblique iris diaphragm. The
vertical illuminator is on a quick change mount.
It is signed, “Spencer, Buffalo, USA, 126383.”
(Donated by American Optical Company) m

This instrument (Fig. 276) has a V-shaped
base, 7-1/2 x 5-1/8 inches, that supports the
3-1/2 x 2-1/2 x 1/2-inch pillar. The 8-1/2-
inch-long limb is curved to fit into the inclina-
tion joint, and has a side fine adjustment. The
4-1/2 x 4-3/4-inch stage has an adjustable
micrometer stage, a 2 x 7/8-inch aperture, and
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Fig. 276. Bausch & Lomb Optical Co., Roch-
ester, N.Y.; compound binocular; C.1930. (AFIP
517751 - 60-4713-46)
an adjustable forward and backward motion: a
graduated scale is screwed to the right side of
the stage. The substage condenser is on arack
and pinion. The double mirror is 2-1/8 inches
in diameter.

The body tube is 3-1/2 inches long and has
a rack and pinion coarse adjustment. The bin-
ocular ocular attachment fits into a slot in
the body tube. When closed it is 13 inches
high, and is signed, “Bausch & Lomb Optical
Co., Rochester, N.Y., USA, 230895.” m

AFIP 518716.
pound binocular; C. 1930.

Carl Zeiss, Jena, Germany; com-
Not illustrated,

This corneal slit-lamp microscope has a
9-1/4-inch circular base. Arising from the base
on a swivel joint is an 8-1/2-inch-long arm that
supports the 12-inch-high pillar for the binoc-
ulars. A 6-inch-high pillar on the opposite end
of the arm carries the chin rest and slit-lamp
housing. There is a separate rheostat. It is
signed, “Carl Zeiss, dJena, Germany, No.
356267 ; the rheostat is marked, “No. 93811 B.”
(Donated by the American Ophthalmological
Association) m



Fig. 277. Spencer Lens Co., Buffale, N.Y.; com-
pound binocular; C. 1930. (AFIP 910143 - 60-
4713-448)

The 8-1/2 x 4-3/4-inch horseshoe base of
this instrument (Fig. 277) and the 2-inch-high
pillar are cast in one piece. The 8-inch-long
curved limb has a screw fine adjustment at the
lower end. The circular stage is 6-1/4 inches
in diameter and circled by a centimeter scale,
as is the adjustable mechanical stage; there is
a complete substage on rack and pinion. The
double mirror is 2 inches in diameter.

The adjustable binocular body tubes fit into
a prism box. There is a quadruple nosepiece,
rack and pinion coarse adjustment, and ac-
cessory monocular body tube. It is the “No.
5” model and is 12-1/2 inches high when closed.
It is signed, “Spencer, Buffalo, USA, 252613.”
The American Optical Co. purchased the Spen-
cer Lens Co. in 1935 and the Spencer name was
changed to American Optical Co. in1945. Micro-
scopes made thereafter were signed, “Spencer”
or “A0 - Spencer.” (Donated by American Opti-
cal Company) m

This instrument (Fig. 278) is of unique con-
struction in that the parts supporting the body
are placed at the side away from the operator
permitting easy access to the stage.

Salient features are the variable inclination

148

THE BILLINGS MICROSCOPE COLLECTION

Spencer Lens Co., Buffale, N.Y.;

Fig. 278.
compound binocular; 1932. (AFIP 910501 - 66-
571-2) y

of the binocular body and its ease of manipula-
tion, the combination of single and double tube
in one and the convenient shift from one to
another, and the converging of the eyepiece
tubes at the proper angle. Other features are
the low fine adjustment, the convenient loca-
tion of the concentric buttons on both sides
of the stage near the fine adjustment button,
the large plain stage for large objects, both
movements of which are actuated by mechani-
cal means, and the convenient location of the
coarse adjustment. It is signed, “Spencer,
Buffalo, 126380.” (Donated by American Opti-
cal Company) m

The 8 x 4-1/2-inch horseshoe base of this
instrument (Fig. 279) and the 1-1/2-inch-high
pillars are cast in one piece. The 7-1/2-inch
curved limb has a side fine adjustment at the
lower end. The stage is 5 x 5-1/4 inches, has
a millimeter scale on each side, and a complete
substage on rack and pinion. The gimbal for
the 1-7/8-inch double mirror is on a stationary
tailpiece.

The body tube is a prism system with two
adjustable ocular tubes, a quadruple nose-
piece, and rack and pinion coarse adjustment.



COMPOUND BINOCULAR

Fig. 279. Spencer Lens Co., Buffalo, N.Y.;
compound binccular; 1932, (AFIP 634 - 60-
4713-42)

When closed it is 13 inches high. There is an
accessory monocular tube and mechanical stage.
It is signed, “Spencer, Buffalo, USA, 126639.” m

AFIP 698949. Bausch & Lomb Optical Co.,
Rochester, N.Y.; compound binocular; C. 1935.
Not illustrated.

The 7-1/2 x 4-1/2-inch horseshoe base of
this stereoscopic instrument and the 2-inch-high
pillar are cast in one piece. The 5-inch-long
curved limb has a rack and pinion coarse ad-
justment. The 7 x 5-1/2-inch stage plate, in-
curved at the back, has a 4-inch square glass
plate that slides into grooves. When closed it
is 11 inches high, and is signed, “Bausch &
Lomb Optical Co., USA, US Pat. 2,093,605.” m

AFIP 518946. Bausch & Lomb Optical Co.,
Rochester, N.Y.; compound binocular; 1937.
Not illustrated.

This DDE research and photomicrographic
microscope incorporates the suggestion of Dr.
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Lester W. Sharp of Cornell University and his
associate, Dr. L.FF. Randolph, of the U. 8. De-
partment of Agriculture and Cornell University,
of placing the arm at the front of the instrument,
so as to give free access to the object, stage,
objectives, substage and mirror for greater
convenience and comfort to the user. The rack
and pinion adjustment is placed in a position
away from the operator and carries both the
binocular body and the fine adjustment. The
fine adjustment mechanism carries only the
nosepiece and objectives. The binocular body
tube is inclined. To convert to monocular vision
an operating head located at the front of the
binocular is turned 90° and all light is directed
into the right eyepiece.

The 6-inch-diameter circular, revolving stage
carries mechanical movements in two directions.
It is centerable by the usual centering screws
and has a clamp to arrest the centering adjust-
ment. A special slide with cross lines in a
circle is included to aid in centering the stage.
The mechanical movements have forward and
backward adjustments by rack and pinion, and
transverse adjustment by multiple screw. There
are scales for all movements including a gradu-
ated circumference for degrees of rotation. The
transverse adjustment may be removed to pro-
vide a large flat stage. A clamp arrests the
backward and forward adjustment; another
clamp arrests the rotation of the stage.

The complete substage has geared rack and
pinion adjustment, and a supplementary con-
denser on a swing arm. The graduated iris
diaphragm is rotatable and decenterable and
may be swung out of optical axis to attach a
polarizer. Accessories are a monocular body
tube and 6 oculars. It is signed, “Bausch &
Lomb Opt. Co., US.A., Pat. 1,860,430;
1.862,031; One Int. = 0.0025; WM39.” m

This instrument (KFig. 280) is a “No. 8
MLS Phase” model with an inclined binocular
body. The converging eyetubes are adjustable
for interpupillary distance and differences in
eye refraction. The binocular body may be re-
placed with a monocular body for photomicrog-
raphy.

The phase turret condenser unit includes
three components, a standard Abbe N.A. 1.25
condenser, a rotating plate or turret with four
removable annular diaphragms for phase con-
trast and one clear aperture for ordinary bright
field microscopy, and an iris diaphragm mount.



Fig. 280. Americon Optical Co., Buffale,
N.Y.; compound binoculer; 1948. (AFIP 518551
- 66-571-1)

The complete condenser is centerable and each
annular diaphragm individually centerable
to permit perfect concentricity with the dif-
fraction rings in the objectives.

The square stage has a built-on mechanical
stage. The stage controls are above the level
of the stage and close to the fine adjustment
and quadruple nosepiece. It is signed, “Spencer,
Buffalo, 159588." (Donated by American Opti-
cal Company) m

is

AFIP 699187. Officine Galileo, Milan,
compound binoccular; 1955. Not illustrated.

Italy;

The 8-1/2 x 5-inch base of this instrument
and the 2-1/2-inch-high pillars are cast in one
piece. The 8-inch-long curved limb fits into the
inclination joint on the pillars and has a microm-
eter side fine adjustment. The stage is 5-1/4
x 4-3/4 inches, has an attached mechanical
stage, a 1-inch central aperture, and a rack and
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pinion substage condenser. The gimbal for the
2-inchdouble mirror is on a stationary tailpiece.

The body tube is 3-3/4 inches long, has a
binocular attachment, a rack and pinion coarse
adjustment, and a quadruple nosepiece. When
closed it is 15 inches high. It is signed,
“Officine Galileo, Opplem, N.Y., No. 125643."
The agent for Officine Galileo was the Opplen
Co., Inc. of New York City, and later of Fast
Rutherford, N.J. m

Fig. 281.

Optical
N.Y.; compound trinocular; 1961. (AFIP 51852
- 66-571-4)

American Co., Buffaloe,

This instrument (Fig. 281) comprises various
parts that may be assembled needed into
various types of microscopes. [t may be used
with the arm and controls toward or away from
the operator. The model number, XATG - HAW,
indicative of the parts comprising the in-
strument, i.e., X - swing-in auxiliary condenser,
4 - built-in iHuminator; T - trinocular body; G -

as
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graduated stage; H - 5, 10, 43, and 97x ob-
jectives; A - 5x oculars; and W - wide field
oculars. Accompanying the instrument is a

Model 350 voltage selector. The serial number
is 465390, and it is signed, “A0 - Spencer.”
(Donated by American Optical Company) =



ELECTRON MICROSCOPES

i i L

Radio Corporation of America, Cam-
1943,

Fig. 282.
den, New Jersey; electron microscope;

(AFIP 518766- 63-6558)

This instrument (Fig. 282) is designed for
rapid analysis and has 100x more resolution than
the light microscope. It is limited to two fixed
magnifications with a minimum number of
controls.

The console combines a work table, desk
and microscope all in one unit. The resolving
power is 100 angstroms (100 x light microscope);
depth of focus 5u; useful magnification to 50,000
diameters;  built-in  facilities for making
micrographs  and  stereomicrographs:  is
completely self-contained; and has the advantage
that several observers may view the image at the
same time. It is called the “EMC.” and is 30
inches high, 48 wide, and 29 deep. ®

In 1937 the German firm of Siemens initiated
the production of electron microscopes with an
electron source for 70 KV electrons, and be-
tween 1937 and 1945 the voltage was increased
steadily up to 220 KV. Other important improve-
ments were made during this time but the ex-
ternal design of the instruments remained es-
sentially the same.

Shortly after the cessation of World War II
hostilities in 1945, two of the Siemens electron
microscopes were brought to the United States,
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Fig. 283. Siemens Electric Co., Berlin, Ger-
many; electron microscope; 1944, (AFIP 613496
- 58-5084-5)

but neither unitwas complete. Subsequently, the
U.S. Army Signal Corps Engineering Labora-
tories acquired the two instruments in 1948 and
undertook to assemble a complete instrument
from the combined components of the two units;
one was the 80 KV type, the other 100 KV. The
100 KV model was chosen for rebuilding and
is pictured in Fig. 283. The instrument has
magnetic lenses, and was originally built by
B. v. Borries and E. Ruska in 1944 at the
Laboratory for Electron Optics of the Siemens
Co. It was added to the Collection in 1955
through transfer from the Signal Corps. m
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Eng-
land; reproduction of an original simple micro-
scope made gbout 1673 by Antoni van Leeuwen-
hoek of Leyden, Holland; reproduced C. 1887.
{AFIP 49150 - 60-4713-41)

Fig. 284, John Mayall, Jr., London,

This all-brass instrument (Fig. 284) con-
sists of two plates, 1-3/16 x 3/4 inch, riveted
together, between which is a 1/16-inch bicon-
vex lens. At the bottom of the plate there is an
[-shaped brace with a 1-3/4-inch screw ex-
tending from the top of the L to a block in the
center of the plate. Inserted through the block
is a 1/2-inch-long pointed screw where the ob-
iect to be examined may be fixed.

In the illustration (Fig. 284) the instrument
is pictured on a display stand. The original
by van Leeuwenhoek is in the Museum of the
University of Utrecht, Holland; van Leeuwen-
hoek did his pioneering work in microbiology
with the aid of small simple microscopes such
as this. (Donated by Mr. John Mayall, Jr.) m

AFIP 332898. Bausch & Lomb Optical Co.,
Rochester, N.Y.; reproduction of an original
simple microscope made about 1673 by Antoni
van Leeuwenhoek of Leyden, Holland; re-
produced in 1933. Not illustrated.

This instrument is similar to that in Fig.
284 (AFIP 49150) made by John Mayall, Jr.
of London. (Donated by Mr. Thomas C. Stewart) m

AFIP 613567. Instituut Voor Geschiedenis,
Leyden, Holland; reproduction of an original
simple microscope made about 1673 by Antoni
van Leeuwenhoek of Leyden, Holland; re-
produced C. 1956, Not illustrated.

This instrument is a duplicate of that in
Fig. 284 (AFIP 49150). It is signed, “Copie,
Leiden.” m

simple;

Fig. 285. Depovilly, Paris, France:
C. 1686. (AFIP 49151 - 60-4713-355)

This instrument (Fig. 285) has two engraved
plates 2-3/4 inches long hinged at one end and
joined to a turned ivory handle. Between the
plates is a rotating brass wheel that projects
beyond the edges of the plates and contains
eight objects. Focusing is accomplished by
altering the distance between the plates by
means of a milled-edge wheel that also pro-
jects beyond the plates’ edges.

The high-power lens is mounted in a circular
setting in the upper portion of the front plate.
There is a 1/4-inch aperture in the back plate
opposite the lens that is covered with a mov-
able shield with a 1/16-inch aperture. It is
5-1/2 inches long, and is signed, “Depovilly a
Paris.” m



Fig. 286.

John Mayall, Jr., London, England;

reproduction of an original simple microscope

made in Italy in 1686;
(AFIP 49152 - 60-4713-63)

reproduced in 1885.

The 4-1/2-inch-diameter base and 5-inch-
high pillar of this instrument (Fig. 286) are
turned from a single piece of dark wood. The
objects are fixed on the edge of a 3-1/2-inch-
diameter wooden vertical disc that rotates under
the lens suspended above the dise; portions of
the objects are thereby brought into the optic
axis.

A peg with serew action extends through the
pillar near the base, and a spring that carries
the lens holder is attached at the top. By means
of a cord that winds on the peg, the lens
holder is lowered or raised by the spring to

proper focus.  (Donated by Mr. John Mayall,
Jr.)m
AFIP 49153. John Mayall, Jr., Londen, Eng-

land; reproduction of an original simple micro-
scope made about 1696 by Stephen Gray of
Londen; reproduced in 1885. Not illustrated.

This simple water microscope consists of an
object holder, 3-1/2 x 1-1/4 inches, pivoted on
a lens carrier, 4-1/2 x 1/4 inches. A thumb-
screw functions through the plate to allow the
object carrier to be focused under the water
lens; a slot permits the carrier to pass the
screw, under which a disc acts as a washer.
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The lens carrier is sprung from the object
holder to follow the movement of the screw.
There is a concavity at the lens carmier of
1/8 inch diameter with a 1/32-inch hole through
the 1/8-inch plate. On the opposite side is a
correspond ing concavity of 1/16 inch diameter.
Drops of water may be placed in these con-
cavities to form a biconvex lens of unequal
curvature.

There is a 1/10-inch eylindrical hole in the
plate and in this a shallow lens may be formed
with a small amount of water, or a fluid con
taining organisms, until both surfaces are deeply
convex. This permits visibility of the organisms
by means of rays of light that have undergone
total reflection within the water before being
refracted to the eye. (Donated by Mr. John
Mayall, Jr.) m

Fig. 287. Jchan J. van Musschenhroek, Leyden,
Holland; simple; before 1702. (AFIP 49154 -
66-5478-3)

This instrument (Fig. 287) has a solid brass
stem 3 inches long. A brass plate is attached
to the stem by a double hinge, at the top of
which the stem projects through a square brass
form. A brass screw with a large ring nul
passes through the back of the frame and
presses against the back of the stem. Attached
to the stem is a strong steel spring that acts
against the plate and holds the stem against
the screw; a similar screw passes through the
right side of the frame. Rotation of the two
screws produces a smooth and fine adjustment.

The objective is carried by a block attached
by a double hinge to the front of the plate.
Objects are supported by a single spike that
fits into a hollow rod which passes through a
longitudinal hole through the axis of the stem,

The objectives are mounted between thin brass

plates, one of which has a depression deep
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enongh to accept the lens; both plates are
drilled with a small hole opposite the center of
the lens. The plates are riveted and soldered
together and fit into a dovetail in the back of
the block.

A small box of blackened sheet brass slides
on a wooden block that carries the lenses in
grooves. The bottom of the box is open so that
the stem carrying the object may pass up in-
side the box. Opposite the lens is a large hole
in the back of the box, and pivoted near the top
is a shaped brass diaphragm with holes of vary-
ing size. These apparently represented the

earliest provision for controlling the amount of
incident light of which there is a record. m

Fig. 288. Es London, England;

Culpeper,
simple; C. 1720. (AFIP 49155 - 60-4713-66)

This instrument (Fig. 288) has a brass body
with a turned ivory handle, 2-1/2 inches long
and 1 inch in diameter, and resembling the
third form of the Wilson screw-barrel micro-
scope. Culpeper substituted a brass plate for
the leather pad to carry a forceps at one end
and an ivory disc at the other. One side is
blackened, and there is a steel spring at each
side to hold the object. The outer tube is 1-3/4
inches long and has a lens; the inner tube is
1-1/2 inches long and contains a condenser.

Accessories are 2 lenses; plate with for-
ceps and ivory disc; lens carrier for opaque
objects; brass frame for slides; and 2 ivory
sliders. It is signed, “Culpeper Fecit.” m

This instrument (Fig. 289) is very similar
to the first Wilson screw-barrel microscope.
The barrel is brass and has a brass spiral
spring. The original screw socket has been re-
placed with a larger one soldered onto the
base plate; a wing nut attaches it to the scroll.

Fig. 289. George Sterrop, London, England;
simple; C. 1730. (AFIP 49160 - 60-4713-397)

This portion of the microscope appears to be
older than its other parts.

While the instrument is not signed, the
scroll, in two parts, and the mirror, lens carrier
for opaque objects, and the lenses bear strong
resemblance to Sterrop’s work. Accessories are
3 lenses, 5 ivory sliders, and lens carrier for
opaque objects. m

England;
simple; 1738. (AFIP 49157 -60-4713-39)

Fig. 290. George Adeams, London,

This instrument (Fig. 290) consists of a
flat brass plate, 1-3/4 x 5/6 inch, attached to
a handle that supports the lens holder, through
which passes a screw that is connected to the

back plate; a spring keeps the plaies apart. A
nut adjusts the lens to the focus of the objects.



The chief feature of the instrument is a sil-
ver, concave speculum in the center of which is
the lens. The speculum is known as the lieber-
kithn and was in general use until 1850. It is
5-1/2 inches overall. There are three accessory
lieberkiihns. m

Fig. 291. Maker unknown; simple; before 1738.
(AFIP 49156 - 60-4713-332)

This instrument (Fig. 291) is made of one
piece of flat brass curved and bent in the center
to form two plates each 2-1/2 inches long.
The lower plate has a 1/8-inch aperture and
slide holder that is screwed to it. The upper
plate has a milled-head screw for focusing and
a 3/8-inch lens holder. m

Fig. 292. Maker unknown; simple; ofter 1738.
(AFIP 49159 - 60-4713-40)

This instrument (Fig. 292) has a 3-inch wood
and brass handle attached to a flat brass plate
that is 2-3/8 inches long and 9/16-inch wide.
At the end of the plate is a screw-in, low-power
lens with 3/4-inch lieberkihn. In the center
of the plate is a stud with a hinged socket for
the 3-3/8-inch-long forceps. It is most likely
of English make. m
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AFIP 161. Moker unknown; simple; after 1738,
Not illustrated. /

This instrument is similar to that in Fig.
292 (AFIP 49159), although somewhat smaller. s

Fig. 293.
C. 1745,

Pierre Lyonet, Paris, France; simple;
(AFIP 49162 - 60-4713-38)

A wooden box base serves as the support
for the 4-inch-high turned brass pillar of this
instrument (Fig. 293); an oval mahogany stage,
5-1/2 x 4 inches, is clamped to the top of the
3-3/4-inch-high pillar. There is a 1/2-inch
circular aperture near the end of the stage and
over the mirror into which fits a glass plate,

Clamped to the stage behind the pillar is an
arm with four ball-and-socket joints that carries
the lens and a lieberkuhn. Accessories are 3
lenses and a lieberkuhn. m

The excellent workmanship of this 2-3/4 x
1-inch instrument (F'ig. 294) is readily apparent.
It is fitted with an ivory handle and has a steel
spiral spring. The usual Wilson carrier for
opaque objects is replaced by a holder for a
lieberkuhn, the body of which is brass and
slightly bent at a right angle immediately above
a double compass joint to which is attached a
forceps. Accessories are 5 objectives; lieber-
kithn and lens; 4 ivory sliders; brass box with
talc; and brass rings. m
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Fig. 294, George Adams, London, England;
simple: 1746. (AFIP 49161 - 60.4713-378)

AFIP 49026.
simple; C. 1750.

John Cuff, London,
Not illustrated.

England;

This is an aquatic microscope with the rec-
tangular pillar, 5-1/4 inches high, fitted to the
rear of a brass oval plate attached to an oval
lignum vitae base, 4 x 3 x 2 inches. The gim-
bal for the 1-3/4-inch-diameter mirror is attached
to the lower section of the pillar; the circular
stage is attached to the top of the pillar. A
flat rod slides into fittings on the back of the
pillar.  The movable lens holder and the fine
adjustment are screwed to the top of the rod.
Height is 9 inches and it is signed, “J. Cuff,
London, Inv. & Fec.” m

Fig. 295. Maoker unknown; simple; C. 1760.
(AFIP 49174 - 60-4713-400)

This insrument (Fig. 295) has a circular
orass base 1-3/8 inches in diameter that sup-
ports the 3-inch-high, slender pillar at the top
of which is a low-power lens mounted in a brass
cell.  There is a sliding socket on the pillar
that carries the forceps rod. m

-3

Fig.
(AFIP 49167 - 60-4713-313)

296. Moker unknown; simple; C. 1775.

The brass tube of this instrument (Fig. 296)
is 7/8 inch long and 374 inch in diameter. It
has a low-power lens in a brass cell at one
end, and at the other a brass animalcule cage
with a screw-in top. m

AFIP 49164. Moker unknown; simple; C. 1775,
Not itllustrated,

This instrument, similar to that pictured in
Fig. 298 (AFIP 49172), has a T-shaped brass
plate that 1s 1-3/4 inches long and 1/2 inch
wide: the inside is cut away to 1-5/16 x 1/4
inch and the forceps holder slides into this
area. The lens consists of two plano-convex
glasses in cells that screw into a ring; the
plano surfaces face each other. The 1-1/8-
inch-long handle and the lens arm are hinged to
the plate and both fold upon it. It is 3 inches
long when open. This type microscope was
still on the market in 1893, m

This instrument (Fig. 297) is a modification
of the Ellis aguatic microscope with a box base,
6-1/2 x 4-1/2 inches, and a socket into which
screws the 4-1/2-inch-high circular pillar. Near
the base of the pillar is a square section with
an aperture into which the pin is inserted that
carries the single mirror.

The stage fits into a socket at the top of the
pillar, the center of which has been drilled to
receive a rod with slide fitting to carry the lens
arm. There is a socket at the side of the stage
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Fig. 299. Moker unknown; simple; after 1790.
(AFIP 49170 - 60-4713-95)

The base of this instrument (Fig. 299) is a
circular white metal box 2-3/8 inches in diam-
eter divided into six compartments. From its
Fig. 297. Henry Shuttleworth, London, Eng- center arises a 1-1/4-inch-high circular, hollow
land; simple; C.1787. (AFIP 49163 -60-4713-37) pillar at the top of which is a 7/8-inch-long arm
that holds the biconvex lens: the arm is fitted
to a rod that slides in the pillar. The instru-
ment was designed for the study of seeds seg-
regated in the compartments of the base. m

to hold the forceps. Accessories are 2 objec-
tives; 3 ivory sliders; ivory tale box; and stage
forceps. m

Fig. 298. W. & 5. Jones, London, England;
simple; 1789. (AFIP 49172 - 60-4713-96)

This instrument (Fig. 298) is practically
identical to another microscope in the Collec-
tion whose maker is unknown, except that this
model is larger. The plate is 2-3/8 inches
long, and the lens arm and ivory handle fold Fig. 300. W. & S. Jones, London, England;
upon the plate. It is 4 inches long when open. = simple; C. 1795. (AFIP 49166 - 60-4713-331)
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This instrument (Fig. 300) is an improved
model of the aquatic microscope made by John
Cuff of London in 1755. The circular pillar
screws into the leather-covered lid of a box
that serves as the base; at the base of the pil-
lar 18 a section for the mirror. There is a rack
on the pillar that operates on an inner tube, on
the end of which is a sliding rod with a spring
box for the arm of the lens carrier. The cir-
cular stage has a glass plate and fitting for
forceps,

Accessories are 4 objectives; extra square
stage; and a brass slider. It is signed, “W. &
S. Jones, 30 Holborn, London.” m

Fig. 301.
simple; C,

W. & S. Jones, London, England;

1798. (AFIP 49173 - 60-4713-399)

The oval ebony base of this instrument (F'ig.
301) is 2-3/8 x 1-5/8 inches and supports the
1/8-inch-square pillar that slides into a square
brass case near its edge. Attached to the pil-
lar by means of a sliding box is the 1-1/4-inch
circular stage that has an arm behind it; the
stage has openings for a glass plate or discs
and a stage forceps. Below the stage is a thin
brass plate with spring fastenings for sliders.

On the pillar below the stage is a brass
fitting with an arm carrying a milled-head screw,
comprising an inverted Hevelius focusing ad-
justment. At the top of the pillar the ring and

arm are fixed with a screw opening for the
lenses. Attached to the ring by screw pivots
are three lenses that may be used singly or in
combination. The l-inch-diameter plane and
concave mirror is fitted to the base. Height is
4 inches. It is signed, “W. & S. Jones, Holborn,
London.” m

Maker unknown; simple; after 1800.
(AFIP 49175 - 60-4713-368)

Fig. 302.

This instrument (Fig. 302) consists of a
2-1/2-inch-long, flat, curved brass plate with
a heavy ring at the upper end:; two biconvex
lenses screw into thering. Focusing is achieved
by a screw motion. Below the plate is a screw-
fixed pillar, the lower end of which serews into
a circular brass stage.

There have been a number of designations
given this type instrument: “Cloth microscope,
thread counter, and linen tester or prover with
handle.” Its principal use was in counting the
number of threads in the warp and woof of
cloth. Such instruments were in use as far
back as the early 1700’s. m

AFIP 49177. Maker unknown;
1800. Not illustrated.

simple; after

This instrument consists of a conical brass
tube 1-1/4 inches long, one end of which has
attached a low-power biconvex lens in a screw
cap. There are two I-inch-diameter glass
plates between which objects may be placed
and held in position by a screw cap. A long
wooden handle screws to the body. m

The construction of this instrument (Fig.
303) is very similar to the microscope made by
George Adams in Fig. 290 (AFIP 49157), ex-
cept that on this model the focusing screw is
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Fig. 303
simple; after 1820.

T. Harris & Son, London, England;
(AFIP 49178 - 60-4713-337)

hinged to the back plate. The ivory handle is
2-1/2 inches long, and overall length of the
instrument is 7-3/8 inches. It is signed, “T.
Harris & Son, London.” m

Fig. 304,
after 1820.

Dollond, London, England; simple;
(AFIP 49184 - 60-4713-19)

The 2-3/4-inch-high circular pillar of this
instrument (Fig. 304) is screwed to the 2-1/8
x 1-3/4-inch brass base, and has attached a
collar with a gimbal supporting a single mirror.
Above this is another collar with a hinged joint
that carries the condenser. Fixed to the top
of the pillar is an arm that carries the me-
chanical stage; there is a single diaphragm
beneath the stage.
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A recessed disc at the top of the pillar is
operated by a milled screw, and above this is
a dovetail socket into which the lenses slide;
the lenses and the Wollaston doublet are mounted
in brass slides. It is signed, “Dollond, London,
Wollaston’s Doublet 40,” and is very similar
to the Englishman William H. Wollaston’s ori-
ginal instrument. m

AFIP 71804. Charles Stanhope, Chevening,
England; simple; after 1829. Not illustrated.

This all-brass instrument consists of a hol-
low tube 1-7/8 inches high and 7/8 inch in
diameter with slits on two sides. A lens
screws into one end, and a slide-in cap with
a 5H/16-inch-square crystal into the other. m

Fig. 305.
land; simple; after 1829.
4713-309)

Charles Stanhope, Chevening, Eng-
(AFIP 49179 - 60-

This instrument (Fig. 305) is a modification
of the cylinder loupe used by jewelers. It has
a double convex lens with surfaces of unequal
curvature separated from each other by a con-
siderable thickness of glass. The distance
between the two surfaces may be so adjusted
that when the near convex lens is turned to-
ward the eve, with the minute objects in place
on the other surface, they will be in focus.
This type lens was modified by French instru-
ment makers who placed photographs of ob-
jects on a plane surface. It has attached a
5/8-inch-long handle with a 1/2-inch-diameter
ring. m
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AFIP 49180. Charles
England; simple; after 1829.

of this
inserted

Stanhope, Chevening,
Not illustrated.

instrument, 3/4 x 3/8
into the 2-1/2-inch-long

The
inches,

lens

1s

metal handle. m

Fig. 306. Maker unknown,
(AFIP 49181 - 60-4713-308)

1830.

simple; C.

This brass instrument (Fig. 306) consists of
a 1-7/8-inch-diameter revolving disc of dia-
phragms, in the center of which is a 1/4-inch-
long tube into which screws a 2-1/2-inch-long
am. The eye lens fits into one end of the arm,
and the other has a screw opening for a handle. m

Fig. 307. Moker unknown; simple; C. 1830.
(AFIP 49182 - 60-4713-307)

This instrument (Fig. 307) is similar to that
in Fig. 291 (AFIP 49156), except that this
model is slightly larger and has three low-power
lenses that screw together and fit into the
1/2-inch aperture at the end of the top plate;
it was made without a handle. m
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AFIP 49183. Maker unknown, simple; C. 1830.

Not illustrated.

This instrument has a 1-1/2-inch-long and
3/4-inch-diameter brass body similar to that of
the Wilson screw-barrel microscope. The lower
end is closed by a brass plate with a small
square aperture. The 1-1/4-inch-long screw
barrel has a single biconvex lens at the lower
end. It is similar to the linen prover miecro-

scope in Fig. 302 (AFIP 49175). m

C. 1830.

Fig. 308. Maker unknown; simple;
(AFIP 137 - 60-4713-335)

This instrument (Fig. 308) has a 2-inch-
diameter circular, brass ring base to which is
attached a 1-inch-high pillar at the back with a
screw for focusing. The ring is sawed at the
front to make a spring, and fitted into it is a
circular brass plate with a cross-shaped open-
ing. A heavy brass ring is screwed to the arm
attached to the pillar, and the lens tube screws
into the brass ring. The tube contains lenses
at top and bottom, with a diaphragm between;
focused by a screw motion, the tube pivots on
the pillar. The instrument strongly resembles
the linen tester type. m

This instrument (Fig. 309) consists of a
brass tube, 1 x 5/8 inch long, the lower end of
which has a screw cap. At the opposite end is
a lens cell with a single plano-convex glass
set in a screw cap. Behind the cell is a collar
into which screws the 1-1/4-inch-long brass
handle, and behind the collar are two slots for



Fig. 309. Jamin, Paris, France; simple; after
1835. (AFIP 49169 - 60-4713-372)

slides with screw adjustment. The tube has an
inclosed prism in the lower end and a 1/4 x
5/16-inch aperture. It is signed, “Jamin, Opten,
Brevete, Paris.” m

Fig.
simple; C.

310.

Charles Chevalier, Paris, France;

1850. (AFIP 49403 - 60-4713-358)

The brass cylindrical pillar of this instru-
ment (Fig. 301) is 4-3/8 inches high, with an
inner rectangular bar with a rack at the back;
the pinion that controls the drawtube is screwed
to the pillar. The 2-inch-diameter circular
stage that is screwed to the upper portion of
the pillar, has a 1/2-inch central aperture and
a revolving disc of diaphragms.
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At the upper end of the rectangular bar in
the pillar is a 2-3/4-inch revolving, horizontal
rod for the eye lens. The arm for the gimbal
and 2-inch double mirror is inserted into the
lower portion of the pillar, which in turn screws
into the center of a 7-1/2 x 5 x 2-1/8-inch box
that serves as the base. When closed it is
7-1/2 inches high. m

AFIP 49185,
simple; C. 1850.

F.L. West, Londen, England;
Not illustrated.

The 5-inch-high brass pillar screws to the
2-inch-diameter, solid brass circular base of
this instrument. The lens holder is a sliding
ball collar with a setscrew and 1-inch-long
arm with a spike at right angles. Below this is
a sliding double ball socket for the 4-1/2-inch-
long forceps. One end of the forceps rod has

a brass cup with openings plugged with cork.
Focusing of the instrument is by screw motion.
It is signed, “F.L. West, 31 Cockspur St.,
Charing Cross, London.” m

Fig. 311. Moaker unknown; simple; C. 1850.
(AFIP 49186 - 60-4713-370)

This instrument (Fig. 311) has a base plate
1-5/8 x 1/2 inch with round ends, at one end
of which is a turned rod with ring to which the
lens tube is permanently attached. At the other
end of the plate is a stud with a hole into which
is inserted a detachable ring with a plane glass
that serves as the stage. The tube has a single
lens, and the focusing is achieved by means of
a small screw. A 1-3/4-inch-long wooden handle
screws into the base plate. Height is 3-1/2
inches. m
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AFIP 49165. Maker unknown; simple; C. 1850.
Not illustrated.
This instrument is best known as a bell

glass microscope. The glass bell is 2 inches

high and attached to a brass collar into which
screws the 1-3/8-inch-long lens barrel; there
is a plano-convex lens at each end of the
barrel. m

Fig. 312. Maker unknown; simple; after 1850.
(AFIP 49187 - 60-4713-401)

The 1-3/4-inch-long wooden handle of this
instrument (Fig. 312) is attached to a heavy
brass ring; a projecting collar is at the front
of the ring, and at the back a double steel
spring clip for sliders. The brass lens cell
has a collar that screws into the base ring
and provides focusing. The rear portion of the
cell is constructed like a lieberkuhn, but it is
not silvered. The front, which extends beyond
the lens, is concave and blackened; the lens
is plano-convex glass. Height is 3-3/4 inches. m

Fig. 313.

Maker unknown; simple; after 1850.
(AFIP 49171 - 60-4713-367)

This instrument (Fig. 313) has a 3-inch-high
blackened brass tripod base, to which are at-
tached two 2-inch-diameter plano-convex lenses
in blackened brass rings; both lenses are low
power and the focus is fixed. m

Fig. 314. Maker unknown; simple; after 1850.
(AFIP 49176 - 60-4713-388)

This instrument (Fig. 314) consists of a
nickel-plated tube, 7/8 inch long and 5/16 inch
in diameter, in one end of which there is a
single biconvex glass. The opposite end of
the tube is open and has four oval holes cut
cut at the sides. A ring on one side permits
attaching it to a watch chain. m

Fig. 315. Maker unknown; simple; before 1867.
(AFIP 133 - 60-4713-278)



This instrument (Fig. 315) consists of a
guttapercha tube and pedestal base. The lower
front of the tube is cut away to inclose a single
mirror that is operated by a button. Near the

top of the tube is a diaphragm. The upper por-
tion of the tube slides in and has slots for
slides. The lens is fitted in a screw barrel by
which focusing is actuated; the brass eyepiece
slides in. It is 7 inches high. m

Fig. 316. James H. Logan, Allegheny, Po.;
simple; 1869. (AFIP 49188 - 60-4713-325)

This wooden instrument (Fig. 316) is con-
structed of walnut with a circular base support-
ing a four-section, 5-1/2-inch-high pillar, the
parts of which are glued together; the plane
glass mirror is attached to a rotating button arm
on the pillar. An arm is attached at the top of
the pillar and carries the lens. The center of
the pillar is cut away on two sides to house a
screw that actuates the coarse adjustment. The
4-1/2 x 1-1/2-inch stage has a circular aperture
and two steel clips. Height is 8-1/2 inches.
(Donated by Bausch & Lomb Optical Company) m

AFIP 49188A. James H. Logan, Allegheny, Pa.;
simple; 1869. Not illustrated.

This instrument is a duplicate of that in
Fig. 316 (AFIP 49188) by the same maker. m
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Fig. 317. James W. Queen & Co., Philadelphio,
Pa.; simple; C. 1870. (AFIP 19484 - 60-4713-
316)

The 5-1/4-inch-high brass tube pillar of this
instrument (Fig? 317) screws into the box lid
base. A 5-1/2 x 3 x 2-inch stage is attached
to the upper portion of the pillar, and the lower
portion carries a concave mirror; within the tube
is a eylindrical rod with rack, the upper portion
of which carries a (ixed arm for the lenses; a
pinion controls the rack. When closed it is 7
inches high. m

AFIP 55557.
phia, Pa.; simple; before 1875.

James W. Queen & Co., Philadel-
Not illustrated.

This instrument consists of a brass cylin-
drical tube, 1-1/4 inches long, the ring top of
which screws in; a glass is fitted to the lower
end. Immediately above the glass is a small
opening on both sides of the tube for slides. A
brass, 1-1/4-inch-long drawtube fits into the
ring cap at the top, has a biconvex lens at both
ends, and slides into a collar that screws into
the top of the body tube. m

AFIP 205867. Moker unknown; simple; C. 1900.
Not illustrated.

This is an all-brass, l-inch-diameter and
2-inch-long instrument, with 3/4-inch slots on
each side for slides. At one end is a screw-in
lens and at the other a slide-in cap with a
5/16-inch square crystal. (Donated by Mr.
Minor Worthington Tuttle) m
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The 4-inch-high brass pillar of this instru-
ment (Fig. 318) is mounted on a 2-1/4 x 3-1/2-
inch hinged shelf contained in a box 4 x 6-1/4
x 3 inches; the 2-inch-square stage is attached
to the upper portion of the pillar. Inclosed
within the pillar is a rack and pinion controlled
inner tube, attached to the top of which is a
1-1/2-inch-long arm for the triple evepiece. At
the opposite end of the box is a 5-1/2-inch-high
rod for a small electric lamp; there 1s a separate
battery box. This is an early example of a
simple portable microscope with a built-in
electric lamp light source. m

Fig. 318. Maker unknown; simple; C. 1900.
(AFIP 160 - 60-4713-366)
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Fig. 319.
England; simple dissecting; C.
49401 - 60-4713-363)

Andrew W. Ross & Co.,

London,

1831. (AFIP

This all-brass instrument (Fig. 319) has a
tripod base that supports the 4-1/Z2-inch-high
fubular pillar; a triangular bar within the pillar
has a rack and pinion vertical adjustment.
Attached to the top of the triangular bar is a
35/8-inch-long arm with rack and pinion ter-
minating in a 5/8-inch aperture for the ocular.

The stage is 2-9/16 x 4 inches with a 1-1/2-
inch central aperture. A gimbal for the 1-3/4-
inch mirror is inserted into the base. When
closed it is 7 inches high, and is signed,
“‘Andrew Ross & Co., 33 Regent St., Picca-
dilly.” m

This all-brass instrument (Fig. 320) has a
iripod base supporting a 3-inch-high tubular
pillar that has a square inner bar with rack and
pinion horizontal adjustment. A 2-3/4-inch-long
arm with rack and pinion terminates in a 5/8-
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Fig. 320. Andrew W. Ross
England; simple dissecting;
49400 - 60-4713-322)

& Co.,
C. 1832.

Londen,
(AFIP

inch aperture for the ocular. The gimbal for the
1-3/4-inch-diameter mirror is inserted into the
base. _

The stage is 4-3/4 x 2-7/8 inches, has a
1-1/2-inch central aperture, and an opening for
the 5-3/8-inch-long stage forceps. When closed
it is 5-5/8 inches high, and is signed, “Ross,
London, 2038.” m

The four 3-inch-high brass pillars of this
microscope (Fig. 321) are attached to a 7-inch-
square wooden base; also attached is a 1-1/2-
inch single mirror on a swivel. On top of the
6-1/2-inch-diameter stationary, brass, circular
stage plate is a revolving stage 4-1/8 inches in
diameter; there is al-3/8-inch-diameter aperture
in the center of the stage.

A magnifying lens is attached to the swivel
arm that is fixed to one of the corner pillars.



Fig. 321. R. & J. Beck, London, England;
compound binocular dissecting; C. 1865. (AFIP
49402 - 63-6552)

The swivel binocular attachment is attached to
an adjustable rack on the opposite pillar. This
binocular arrangement was devised by Beck in
1860 from a concept by Nachet. [t is signed,
“R. & J. Beck, 31 Cornhill, London, 4843.” m

Fig.
C;

322,
1870.

simple dissecting;

Maker unknown;

(AFIP 182 - 60-4713-360)

This all-brass instrument (Fig. 322) is 5-3/8
inches in diameter, 3-5/8 inches high, and has
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a 4-1/8-inch-diameter stage with a black glass
insert. A round double mirror inclosed in brass
is attached to a 3-1/4-inch-high tubular brass
pillar that contains the vertical adjustment and
serves asone of the three legs. Attached at the
top of the pillar is a 3-inch-long arm that holds
the ocular. m

Fig. 323. Maker unknown; compound dissecting;
before 1870. (AFIP 49404 - 60-4713.306)

The 6-inch-diameter round metal stage of
this instrument (Fig. 323) also serves as the
base; inserted into the stage is a glass plate.
Extending fromthe rear ofthe stage is an 8-1/2-
inch-high curved pillar with rack and pinion

adjustment. The 8-1/8-inch-long body tube is
attached to the rack. Height is 12 inches. n

AFIP 517955, Bousch & Lomb Optical Co.,
Rochester, N.Y., simple dissecting; 1874, Not
illustrated.

This instrument consists of a small wooden
case 4 x 1-1/2 x 3/4 inch. One of the ends of
the case is attached to the lid, which when re-
versed forms a stand for the three lenses and
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stage. These are supported by a steel rod, the
lower end of which is hinged to the lid so that
it may be turned downward to lie in a groove; a
button fastens the rod in both positions. The
glass stage and magnifier are adjustable and
the former may be fixed by a setscrew. An
adjustable mirror is fitted into the case, and
two dissecting needles fit into grooves in the
lid.

This dissecting microscope was made for
botanical and entomological work. The glass
plate in the stage forms a cell for holding water
so that aquatic animals may be examined. It is
signed on the case, “64. J. J. Bausch, Pat.
June 9, 74,” and on the lens holder, “Bausch
& Lomb Optical Co., Rochester, N.Y., USA."m

Fig. 324. Corl Zeiss, Jena, Germany; simple
C. 1879. (AFIF

photographical dissecting;

49406 - 66-2829)

The base of this instrument (Fig. 324) is
>1/4 x 3-1/2 inches and supports the 3-3/8-
inch-high pillar; screwed to the pillar is the
>1/4 x 3-7/8-inch stage plate. Asaccessories,
the instrument has two stereoscopic cameras
with time and instantaneous shutters, and a
camera stand. [t is known as the Braus-Driner
model and is one of the first cameras made for
stereoscopic photomicrography. It is signed,
“Carl Zeiss, Jena, No. 187." m

The 3-1/2 x 4-inch base of black japanned
iron with rounded ornamental corners of this
instrument (Fig. 325) supports the 3-1/4-inch-
high tubular pillar of brass, which in turn holds
the 3-3/8 x 3-5/16-inch stage. A 1-9/16-inch-
diameter mirror is attached to the base. At the
top of the pillar the vertical adjustment section

Fig. 325.
Rochester,

Bousch & Lomb Optical
N.Y.; simple dissecting; C.
(AFIP 156 - 60-4713-393)

Co.,
1880.

slides in and attached to it is a 2-inch arm that
holds the lens. When closed itis 4 inches high,
and is signed, “Bausch & Lomb Optical Co.,
Pat. Aug. 3, 18580." m

AFIP 177. Chevallier, Paris, France: simple
dissecting; C. 1880. Not illustrated.

This instrument is made of brass and cast
iron. The top plate is attached to the base by
means of two cast iron supports and two round
brass pillars, each 3-7/8 inches high. One of
the pillars contains within it a rack and pinion
vertical adjustment with a 7/8 x 1/2-inch
grooved top. The stage is 4-5/8 inches in di-
ameter and has a removable glass insert, A
5-1/2-inch-long adjustable brass lens holder
fits into an aperture in one corner of the stage.
The substage mirror is 2 inches in diameter.
It is signed, “L. Ingt. Chevallier, Optician du
Roi, a Paris.” m

The 4-1/8 x 5-3/8-inch horseshoe base of
this instrument (Fig. 326) supports the 3-3/4-
inch-high pillar to which is attached the 3-1/2
x 4-1/4-inch glass stage plate. Contained within
the pillar is a triangular bar, to the top of which



Fig. 326. Bousch & Lomb Optical Ce., Roches-

ter, N.Y.; simple dissecting; 1900.

337715 - 60-4713-27)

(AFIP

1s attached a jointed arm for the double lens.
It has a Z-inch-diameter double mirror. When
closed it is 6 inches high, and is signed,
“Bausch & Lomb Optical Co., New York,
Rochester, N.Y., Chicago, 33721.” m

AFIP 17775,
Rochester,

C. 1900.

Bausch & Lomb Optical Co.,
N.Y.; simple binocular dissecting;
Not illustrated.

This instrument is similar tothat in Fig. 327
(AFIP 17774) by the same maker. It is signed,
“Bausch & Lomb Optical Co., Rochester, N.Y.,
51127." m

AFIP 17773. Bousch & Lomb Optical Co.,
Rochester, N.Y.; simple binocular dissecting;
C. 1900. Not illustrated.

This instrument is a duplicate of that pic-
tured in Fig. 327 (AFIP 17774) by the same
maker, except that this model has a single lens
holder andthe double mirror is 2inches in diam-
eter. It is signed, “Bausch & Lomb Optical
Co., Rochester, NNY." m

The horseshoe base of this instrument (Fig.
327) is 5-1/4 x 4 inches, and supports the 4-
inch-high tubular pillar; a triangular bar with
rack at the back slides within the pillar by
pinion controls. A 2-1/2-inch-long swinging arm
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Fig. 327. Bousch & Lomb Optical Co., Roches-
ter, N.Y.; simple binocular dissecting; C. 1903.
(AFIP 17774 - 60-4713-390)

is attached to the top of the bar and screwed to
its end is another arm that ends in a l-inch
diameter aperture into which an ocular is
screwed. In the center of the arm a rod is in-
serted that is attached to another arm with a 1-
inch aperture for a second ocular.

The stage plate is 4-1/4 x 4-1/2 inches and
attached to it is aglass stage of the same size.
A gimbal for the 2-5/8-inch-diameter double
mirror is on a 2-3/4-inch-long swinging tail-
piece screwed to the pillar. When closed it is
6-7/8 inches high, and is signed, “Bausch &
Lomb Optical Co., Rochester, N.Y., 52753.”m

AFIP 196. Bausch & Lomb Opticol
Rochester, N.Y.; simple dissecting; C.
Not illustrated.

This instrument has a 4-inch-square iron
base supporting the 3-3/4-inch-high tubular
pillar that contains the rack and pinion adjust-
ment. A 3-1/2-inch-diameter circular stage is
attached to the top of the pillar, along with a
I-inch arm lens holder. When closed it is 4-1/4
inches high, and is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y." m

Co.,
1905,
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Fig. 328. Bousch & Lomb Optical Co., Roches-
ter, N.Y.; simple dissecting; C. 1906. (AFIP
185 - 60-4713-396)
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The 5-1/2 x 4-inch black horseshoe base
supports the 3-inch-high tubular pillar of this
instrument (Fig, 328) that contains the rack and
pinion adjustment. At the top of the triangular
bar that slides into the pillar, there is attached
a 2-inch arm into which is screwed another arm,
2-3/4 inches long, that terminates in a l-inch
aperture for the ocular.

The stage is 3-7/8 x 3 inches, and has a
sliding wvulcanite stage insert with a l-inch
central aperture. When closed itis 4-3/4 inches
high, and is signed, “Bausch & Lomb, 77937." m
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COMPOUND MONOCULAR

Fig. 329. Matthew
compound monocular; C.

66-6193)

Loft,

England;
1725. (AFIP 518901 -

London,

The octagonal wooden box base of this in-
strument (Fig. 329) is 6-1/2 x 6-1/2 inches and
has an accessory drawer at the front. Three
square, bent legs, 6-3/8 inches high and
screwed to diamond-shaped plates on the
hase, support a brass plate to which is attached
the base of the body tube. The gimbal for the
1-1/2-inch-diameter single mirror is set in a
diamond-shaped plate in the center of the base.
The irregular shaped brass stage fits into grooves
on the legs. The central aperture is 7/8 inch in
diameter. There is a small fixture attached with
a spring hottom for a fish-plate and openings
for stage forceps and condenser. .

The upper portion of the sliding body tube
is of dark wood and the lower portion of card-
board covered with green paper and graduated

markings. The 2-7/8-inch-long nosepiece is of
wood with a screw fitting for the wood-encased
objective. The biconvex eye lens is 7/8 inch
in diameter and protected by a brass dust cap.
The field lens is 1-1/2 inches in diameter. The
outer body tube is covered in a mottled black
and white shagreen and the lower edge has a
wooden rim. Height is 16-1/4 inches.

Accessories are 2 objectives set in wood
casings; fish-plate; 2 ivory sliders, brass
slider; and 3 glass sliders. The instrument
appears to be identical to Culpeper’s first form
microscope made by Matthew Loft. Loft, a water-
man of Lambeth, was apprenticed to Thomas
Gay, Master of Spectacle Makers Company, in
1744 and 1745, and made many of the Culpeper
model microscopes. m

Fig. 330. Edmund Culpeper, London, England;
compound monocular; C. 1730. (AFIP 518933 -
66-6225)
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The upper portion of the sliding body tube of
this instrument (Fig. 330) is of dark polished
wood and the lower portion is covered with
green velum. The outer tube is covered with a
mottled black and white shagreen with a brass
rim at the top and a wooden rim at the bottom;
it has a rack and pinion adjustment. The 2-1/8-
inch-long brass tapered nosepiece screws into
the lower end of the body tube. The objective,
in a brass cell, screws into the nosepiece.

The wooden base is 5-1/4 inches in diameter.
The gimbal for the 1-5/8-inch single flat mirror
is attached to the center of the base. Three
3-7/8-inch-high slender, turned pillars of brass
attached to the base support the 3-1/2-inch-
diameter recessed brass stage. Three 2-inch-
high brass pillars, located above the stage,
support a 2-1/2-inch-diameter brass plate to
which is attached the base of the outer body
tube. A 2-inch-diameter engraved glass plate
set in brass fits into the recessed portion of
the stage.

The biconvex eye lens is 7/8 inch in
diameter and is covered with a brass dust cap.
The field lens is 1-1/2 inches in diameter.
Height is 14 inches. Accessories include a
fish-plate; 17 ivory sliders; convex lens; and
black and white disc. Culpeper did not sign
his microscopes, but instead attached his
trade cards to the instruments’ carryving cases,
as in this instance; this is his third form. m

London,

1730. Not

AFIP 518926.
Englond; compound monocular;
illustrated.

Edmund Culpeper,
C.

This instrument is a duplicate of Fig. 330
{(AFIP 518933) but has no rack and pinion ad-
justment, no field lens, and no glass stage
plate. Attached to the stage is a Bonanni spring
stage and a condenser. No Culpeper trade card
is attached, and the shagreen covering of the
hody tube is of a different mottling. Height is
14 inches. Accessories are 4 objectives. m

AFIP 518884. Edmund Culpeper, Londen,
England; compound monocular; C., 1730. Not
illustrated.

The shagreen covering of the outer body
tube of this instrument closely resembles that
of Fig. 330 (AFIP 518933). It does not have
rack and pinion adjustment. Accessories are 4
objectives; ivory and brass diaphragm cone;
2 ivory tale boxes; fish-plate; and tweezers.
Height is 13-3/4 inches. Markings on the
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pyramidal case reveal where Culpeper’s trade
card had been attached. m

com-

(AFIP 518932

Fig: 331. Johan Cult
pound monocular; C.
66-6192)

London, England;

1730.

The box base of this instrument (Fig. 331)
is 6-5/8 x 6-5/8 x 2-1/4 inches and has an ac-
cessory drawer at the front. A 1-1/2-inch-
diameter single mirror is inserted in the cen-
ter of the base. Three triangular-shaped pillars,
6-1/2 inches high, support a brass plate to
which is attached the base of the body tube.
The irregular-shaped, brass stage fits into
grooves on the pillars and has brass clips on
the underside, a Bonanni spring stage, and
three openings for forceps and condenser.

The upper portion of the sliding body tube
is brass and has a 3/4-inch-diameter bicon-
vex eye lens and a 1-3/8-inch-diameter field
lens. The lower portion of the body tube is
cardboard covered with green paper with gold
stripes. A dark wooden rim with a brass screw
fitting is at the top. The 2-3/4-inch wooden
nosepiece has a brass screw fitting for the
brass-encased objective. The outer body tube
is covered with mottled red and white fish-
skin and has a brass ornamental rim at the top
and bottom.
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Accessories are 4 objectives; brass dia-
phragm cone; fish-plate; tweezers; convex eye
lens; 3 ivory sliders; glass object slide; and
an ivory tale box. Height is 16-1/4 inches.
Although not signed, it appears to be identical
to an instrument described in the literature and
attributed to John Cuff, with the exception that
it has a wooden nosepiece instead of brass. m

Fig. 332. Moker unknown; compound monocular;
C.1740. (AFIP 518935 - 66-6190)

The octagonal mahogany base of this Cul-
peper-Scarlett-type instrument (Fig. 332) is
5-1/4 inches in diameter. A gimbal for the
1-1/2-inch single mirror with ebony back is
screwed into the center of the base. Three
3-3/4-inch-high slender brass pillars support
and pass through the 3-1/2-inch-diameter stage.
Three 2-1/4-inch-high similar pillars directly
above the first three support the 3-1/2-inch-
diameter brass plate to which is screwed the
outer body tube. The stage has a 1-1/4-inch-
diameter central aperture for a screw-on Bo-
nanni spring stage.

The upper section of the 11-inch-long body
tube is dark wood swurrounded by a narrow brass

rim with a projection and a brass eye, and con-
tains a field lens. The lower portion is covered
with a gravish velum, has a 2-inch-long tapered
nosepiece and a screw-on objective. The eye-
piece has a biconvex lens and a dust cap. The
outer body tube is cardboard covered with
green paper, with a brass rim at the top and a
wooden and a brass rim at its lower end. Ac-
cessories are 2 objectives; lieberkuhn with
lens; Bonanni spring stage; brass slider; and
glass stage plate. Height is 16-1/4 inches. m

Fig. 333. Matthew Loft, London, England;
compound monocular; C. 1740. (AFIP 518936 -
66-6193)

This instrument (Fig. 333) is similar to Fig.
329 (AFIP 518901) with the following dif-
ferences: The legs are free of ornamentation
and the stage is of a different shape and
slightly larger. It has no fixture on the stage
for the fish-plate but has a slot with a spring
underneath; there is a mounting on the stage for
forceps. The diamond-shaped brass plates on
the base are smaller and the mirror is set ona
triangular brass plate. The objective is en-
cased in brass.

175



Accessories are 5 objectives; Bonanni
spring stage; live-box; 2 ivory boxes for mica
and springs; fish-plate, glass for the stage
opening; ivory stage plate; 16 ivory sliders;
and condensing lens. Height is 16-1/4 inches.
It is identical to that described in the literature
as the “second form of the Culpeper micro-
scope made by Matthew Loft.” m

Fig. 334. Maker unknown; Nuremberg, Germany;
compound monocular; C. 1744, (AFIP 518887 -
66-6214)

The frame of this instrument (Fig. 334) is
well turned and substantially constructed of
dark wood; the base is 5-1/4 inches in diameter.
The 1-1/2-inch-diameter mirror is inserted into
a slotted block in the center of the base. The
11-1/2-inch-high pillar is a turned rod and fits in-
to the base. The 2-inch-diameter spring stage
fits into an arm that slides on the pillar. Two
similar, but smaller, arms at the top of the pil-
lar screw into a block attached to the outer
body tube.

The 3-inch-long body tube is cardboard
covered with a red, white and black decorative
paperand is set in wooden rims at the upper and
lower edges. The drawtube is 5-3/8 inches
high, also made of cardboard covered with the
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same type paper, and has a wooden rim at the
top and a 1-3/8-inch-long nosepiece. The ob-
jective is enclosed in a screw-on wooden cap.
The 5-1/8-inch-long eyepiece is of wood, partly
covered with decorative paper, has a field lens
and an eye lens, and slides into the drawtube.
Accessories are 2 objectives in wooden caps,
and 2 wooden sliders. m

335. London, England;

George Sterrop,
compound monocular; C. 1745. (AFIP 518914 -
66-6197)

Fig.

This all brass instrument (Fig. 335) is on a
box base 6 inches square and 2 inches high. It
is similar to Fig. 336 (AFIP 518928) with the
exception that the legs are S—curved, the stage
is round, the sliding body tube is all brass,
and the nosepiece is 2-1/4 inches long. Ac-
cessories are 4 objectives; lieberkiihn; cone
diaphragm; forceps; brass slider; and stage con-
denser., Height is 15-1/4 inches. It is signed,
“Sterrop, London, Fecit.”m

The box base of this all-brass instrument
(Fig. 336)is 6-1/2 x 6-1/4 x 2-1/4 inches, with
an accessory drawer at the front. The gimbal
for the 1-5/8-inch-diameter single mirror is in-
serted into the base. Three 6-1/8-inch-high
curved legs are set in diamond-shaped plates
screwed to the base and attached to the base



COMPOUND MONOCULAR

London,
compound monocular; C. 1750. (AFIP 518928 -
66-6207)

Fig. 336. George Sterrop, England;

of the outer body tube. The stage is irregular
shaped, with scalloped edges. It has a 3/4-inch
central aperture, and openings for forceps and
fish-plate.

The sliding body tube is all brass. The con-
vex eye lens is 3/4 inch in diameter and the
field lens 1-1/4 inches. There is a sliding
brass dust cap on the eyepiece. The nose-
piece is 2-3/4 inches long and has a sliding
tube lieberkithn carrier. Accessories are 4 ob-
jectives; cone diaphragm; Bonanni spring
stage; live-box; fish-plate; lieberkithn; 2 con-
cave lenses; tweezers; 4 ivory sliders; and
vory tale box. Height is 15-1/2 inches. It is
signed, “George Sterrop, Maker,” and is one of
the earliest Culpeper-type microscopes made
entirely of brass. m

The base of this all-brass instrument (Fig.
337) is a 6-3/8-inch-square wooden box with
an accessory drawer. A 3-inch-high rectangular
block with a curved arm is screwed to a brass
plate attached to the base. A gimbal for a
1-3/4-inch single mirror is inserted into the

=1

Fig. 337. John Cuff, London, England; com-
pound monocular; C. 1750. (AFIP 518896 - 66-
6206-1)

front of the plate. Two 4-3/4-inch-high vertical,
rectangular pillars, one behind the other, fit in-
to the brass block. One pillar is stationary, the
other is adjustable by rack and pinion.

The stage, in the form of a cross, is screwed
to a projection on the movable pillar, has a
1-1/4-inch-diameter aperture with cone dia-
phragm and openings for forceps and condenser.
A 2-inch-long arm with a ring front for the body
tube is fitted over the pillars, and screwed to a
projection on the front of the adjustable pillar.
The body tube is 7 inches long. The fixed nose
is 2-1/2 inches long and has a screw fitting
for the objective. The upper section of the body
tube has an eye lens and a field lens. Height
is 14 inches. Accessories are 6 objectives;
fish-plate; stage forceps; tweezers; brass ob-
ject slider; and ivory talc box. It is signed,
“J. Cuff, Londini, Invt. et Fecit.” m

AFIP 518909. George Sterrop,
land; compound monocular; C.
lustrated.

London, Eng-
1750. Not il-

This Cuff-type instrument is similar to Fig.
337 (AFIP 518896) with the following dif-
ferences: The gimbal for the 1-1/2-inch-diameter



single mirror is set in a 2-inch-diameter brass
plate screwed to the box base. The two vertical
pillars fit into a square brass block 2 inches
high. Adjustment is by Hevilus screw. Height
is 14 inches. Accessories are 5 objectives;
cone diaphragm; fish-plate; glass plate for
stage: Bonanni spring stage; 2 ivorytalc boxes;
sliding tube for lieberkihn; stage condenser;
brass diaphragm ring, and 5 ivory sliders. It is
signed, “Sterrop, London, Fecit.” m

Fig. 338.
vlar; C. 1750.

Maker unknewn; compound monoc-

(AFIP 518895 - 66-6202-1)

The base of this all-brass Culpeper-type
microscope (Fig. 338) is 2-7/8 inches in diam-
eter; the gimbal for the 1l-inch mirror is
screwed to the base., Three S-shaped pillars,
4-3/8 inches high, are screwed to the base and
to the plate to which the body tube is screwed.
Slots have been cut into the pillars to hold the
2-1/2-inch-diameter stage. A Bonanni spring
stage fits into the 7/8-inch-diameter aperture
on the stage; fixtures for forceps and con-
denser are attached to the stage.

The sliding body tube has a 1/2-inch-diam-
eter eye lens, and a 1-1/8-inch-diameter field
lens. The 1-7/8-inch-longtapered nosepiece has
a screw-on objective. The outer body tube is
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2-7/8 inches long, 1-1/2 inches in diameter at
the top, and 2-1/8 inches at the bottom. Height
is 10-3/8 inches. Accessories are 3 objectives;
Bonanni spring stage; stage condenser; needle
with a brass handle; ivory slider; 2 glass tubes:
brass tweezers; and a 7/8-inch-diameter lens.

England;

Fig. 339. Benjamin Martin, London,
compound monocular; 1750, (AFIP 518908
66-6233)

This all-brass instrument (Fig. 339) has a
folding tripod base. The gimbal for the 2-1/2-
inch-diameter single mirror screws into a fix-
ture mounted on the front section of the tripod.
The pillar is 7-1/2 inches high, and the lower
3 inches are round and tapered and fixed to a
square block mounted on a circular plate in the
center of thetripod; the uppersection is square.
The rotating stage is half round with scalloped
edges (Martin’s 3-cell stage) and is mounted to
a block that fits over the pillar; it has an
Hevelius screw adjustment.

The 5-1/2-inch-long body tube is attached hy
a short arm and compass joint to the top of the
pillar; the nosepiece and eyepiece screw to
the tube. There is an eye lens, field lens and
objective. Heightis10-3/81inches. Accessories
are an objective, and a Bonanni spring stage.
Although not signed, this instrument appears to
be a duplicate of that deseribed in the literature
as “Martin’s 1750 ‘Universal’ microscope.” m
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Fig. 340. Spiegel, Amsterdam, Holland; com-
pound monocular; C. 1750. (AFIP 518888 -
66-6230)

This instrument (Fig. 340) is mounted on a
4-1/2 x 4-5/8-inch wooden base. The gimbal for
the 1-1/2-inch single mirror is inserted into a
curved brass plate screwed to the base. The
6-inch-high pillar consists of two round tubes,
one sliding within the other by means of rack
and pinion. The Avscough stage with screw-on
Bonanni spring stage is on an arm that fits
over the pillar. The movable arm for the body
tube screws on the top of the pillar,

The 4-1/2-inch-long body tube screws into
the arm, has a field lens, and a short cone nose
for the screw-on lieberkithn and objective. The
eyepiece screws into the tube and has a bicon-
vex lens. Height is 10-1/8 inches. Accessories
are 2 objectives and 5 ivory sliders. In the ac-
cessory drawer of the pyramidal-shaped carry-
ing case is a handwritten label, “Spiegelmicro-
scoop, midden 18’ cen., Hollandschwerk.” m

AFIP 518925. Spiegel, Amsterdam, Holland;
compound monocular; C. 1750. Not illustrated.

This instrument is almost identical to Fig.
340 (AFIP 518888) with the exception that it
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has an Hevelius screw adjustment. It may have
had a rack and pinion originally, as there are
two small holes for screws in the upper section
of the outer pillar. Accessories are 2 objec-
tives; biconvex lens; stage condenser; stage
forceps; and 13 ivory sliders. Height is 10-1/8
inches. m

Maoker
lar; C.1750. (AFIP 518889 - 66-6209-1)

Fig. 341. unknown; compound monocu-

This Cuff-type instrument (Fig. 341) is
similar to those by Cuff, Dollond, Sterrop and
Adams. The chief difference is that the stage of
this instrument revolves horizontally while all
the others are stationary. Accessories are 5
objectives; Bonanni spring stage; cone dia-
phragm; fish-plate; magnifying glass; licber-
kuhn; sliding tube for lieberkithn; tweezers;
brass slider: and a glass tube. Height is 14
inches. m

This Cuff<type microscope (Fig. 342) is
mounted on a wooden base 6-5/8 inches in

diameter. The eyve lens is composed of two
biconvex lenses. It is similar in all other re-
spects to the Cuff types herein described.
Accessories are 5 objectives; lieberkuhn;
tweezers; eye lens, concave object glass; and
live-box. Height is 12-1/4 inches. m



Fig. 342. Moker unknown; compound monocu=-
lar; C. 1750. (AFIP 518899 - 66-6211-1)

The wooden box base of this instrument
(Fig. 343) is 6-3/4 x 6-3/4 x 1-1/2 inches, is
set on three brass feet, and has a drawer for
accessories at the front. A round wooden disc,
6 inches in diameter and 1-3/8 inches thick, is
mounted on the base. The gimbal for the 1-5/8-
inch-diameter single mirror is set into a fixture
in the center of the disc. A ring-shaped brass
plate is inserted into the disc, to which the
legs are screwed.

Three curved brass legs 3-1/2 inches high
support the 3-1/2-inch-diameter circular stage.
Three similar legs, 2-1/4 inches high, directly
above the first three, are attached to the stage
and to the brass base to which the body tube is
attached. The stage has a 7/8-inch central
aperture, and openings for forceps and con-
denser. The upper portion of the sliding body
tube is of dark wood, has a 7/8-inch-diameter
eyepiece, a brass sliding dust cap, and a
1-7/8-inch-diameter field lens. The lower sec-
tion is cardboard covered with green paper and
graduated markings. The nosepiece is wood,
2-1/4 inches long, with a brass fitting for the
objective. The outer body tube is mottled black
and white shagreen and has a brass rim at the
top and bottom.
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Fig. 343.
monocular; C.1750. (AFIP 518924 -66-6196)

I. Mann, London, England; compound

Accessories are 4 objectives; a fishskin-
covered box containing three ivory and two
brass sliders; and a hand magnifving glass.
Height is 16 inches. It is signed, “I. Mann,
Fecit.” There were three generations of Manns
who were instrument makers. m

The circular base of this Culpeper-type
dark wooden instrument (Fig. 344) is 4-7/8
inches in diameter and rests on three wooden
buttons. The 1-3/8 inch-diameter mirror is in-
serted into a slotted block in the base. Three
4-1/4-inch turned legs are inserted into the
base and support the 3-3/8-inch-diameter stage
plate.

The 2-3/4-inch-long outer body tube is card-
board covered with dark fishskin with a wooden
rim at the top. The sliding body tube is also
of cardboard covered with red and white paper.
The rim and nosepiece are of wood, the ob-
jective is fixed, and the eyepiece contains an
eve lens and a field lens. Height is 12-7/8
inches. Branded on the base is a circle withthe
initials, “RC.” =
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Fig. 344. “RC", MNuremberg, Germany; com-
pound monocular; C. 1750. (AFIP 518910 -
56-6212)

AFIP 518902 “CR", Nuremberg, Germany; com-
pound monocular; C.1750. Not illustrated.

This instrument is similar to Fig. 344
(AFTP 518910) but is of a lighter colored wood

and it has an eye lens, field lens and objective.

Height is 13 inches. Branded on the base in an
ellipse are the initials, “CR.” m

The box base of this instrument (Fig. 345)
8 6-1/4 x 6-1/4 x 2 inches with a drawer for
accessories at the front. A 6-inch-diameter
vooden disc, 1 inch thick, is set on the base.
A 5-1/2-inch<diameter brass circular rim is
screwed to the dise, to which the three legs
are attached. The gimbal for the 1-1/2-inch-
liameter single mirror 1s inserted into a fix-
are that is attached to a curved, triangular-
shaped brass plate that extends to each of the
hree legs. The legs are curved, 3-1/4 inches
1gh, and capped with fittings into which is
ixed the star-shaped stage. The stage is re-
essed In the center, has an aperture for a
Jonanni screw-on spring stage, and openings
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Fig. 345. Moker unknown; compound monocu-
lar; C. 1750. (AFIP 518931 - 66-6195)

for a forceps and condenser. Three 2-inch
turned brass legs, attached to the three curved
legs, support the brass rim for the body tube.

The upper portion of the sliding body tube
is dark wood and the lower section is cardboard
covered with green velum. The biconvex eye
lens is 5/8 inch in diameter and the field lens
1-1/8 inches in diameter. A sliding brass dust
cap is at the top of the eyepiece. The brass
cone-shaped nosepiece is 2 inches long. The
outer body tube is covered with mottled red and
white shagreen, has a brass rim at the top and
bottom, and three vertical brass strips. Ac-
cessories are 3 objectives; Bonanni spring
stage: brass tweezers: and forceps. Height is
15-3/4 inches. m

This instrument (F'ig. 346) is similar to, but
larger than, [Fig. 352 (AFIP 518916) and is all
wood with the exception of the body tube, draw-
tube and eyepiece which are cardboard covered
with paper, and capped with wooden rims. It
has an eye lens, field lens and objective.
Height is 8-1/2 inches. Branded on the base is
a circle with the initials, “IM.” m
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The box base of this all-brass Culpeper-type
instrument (Fig. 347) is 6-1/4 inches square
and 2-1/2 inches high with an accessory drawer
at the front. The gimbal for the 1-1/2-inch
single mirror is inserted into the hase. Three
3-1/2-inch-high S-shaped legs are set in
diamond-shaped plates screwed to the base and
extend to the base of the stage. Three 2-1/2-
inch-high S-shaped legs extend from the top of
the stage to the plate to which the outer body
tube screws. All the legs are connected to
slotted sections into which the 3-5/8-inch-
diameter stage is fitted. The stage has a 1-inch
central aperture, openings for forceps, con-
denser, and fish-plate.

The upper section of the sliding body tube
has two 3/4-inch-diameter biconvex eye lenses
and a 1-3/8-inch-diameter field lens. The eye-
piece has a sliding dust cap. The nose is 2-3/4
inches long and screws into the base of the
body tube. Accessories are 4 objectives;
sliding tube for lieberkihn, Bonanni spring
stage; live-box; cone diaphragm; lieberkuhn;
Fig. 346. "IM", Nuremberg, Germany; com-  fish-plate; concave glass for the stage aperture;
22?6”;]6':““”'”” C. 1750.  (AFIP 518904 - iy tale box; and ivory slider. It is signed,

“Urings, Fecit.” m

Fig. 348. Francis Watkins, London, England;
Fig. 347. Urings, London, Englond; compound compound monocular; before 1754. (AFIP 518893
monocular; C. 1752. (AFIP 518915 - 66-6198) -66-6221)
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The base of this all-brass instrument (Fig.
348) is a curved folding triped that screws to
the bottom of the 3-1/2-inch-high octagonal
pillar. The body, stage and mirror are mounted
on a half-round limb that is hinged to the top
of the pillar and may be inclined. The 1-1/8-
inch single mirror is on a compass joint at the
lower end of the limb. The 1-1/2 x 1-1/4-inch
stage is mounted on a sliding block on the
limb, and has a 3/8-inch aperture.

The 2-3/4-inch-long body tube screws into a
flat transverse arm that 1s attached to the top
of the pillar. On the underside of the arm is a
rotating wheel of 6 objectives. The eye lens is
hiconvex. Accessories are stage forceps; brass
box for sliders; and a flat, round glass for the
stage. m

Fig.
compound monocular; C.

66-6224-1)

349. Adams, London, Englond;

1755. (AFIP 518922

George

This Cuff-type microscope (Fig. 349 is
similar to Fig. 337 (AFIP 518896). The Bonanni
spring stage differs in that it extends below
the stage where the diaphragm cone is attached.
Glass tubes may be inserted into the upper
section of the spring stage. Accessories are 5
objectives: cone diaphragm; fish-plate; live-
box: tweezers: magnifying glass; concave glass
for stage opening; ivory tale box: 7 ivory

sliders; and glass tubes. Height is 14 inches.
It is signed, “Made by Geo. Adams, Inst. Maker
to the Prince of Wales.”m

Fig. 350. Edward Mairne, London, England;
compound monocular; C. 1760. (AFIP 518938 -
66-6219-1)

The box of this chest microscope (Fig, 350)
158 11-1/4 x 5-3/4 x 5-1/2 inches. The 8-inch-high
pillar {its into a hinged joint that is screwed to
one end of the box; when not in use it may be
folded into the box. The gimbal for the 1-1/2-
inch-diameter single mirror is connected to a
swinging arm screwed to the pillar. The Cuff-
type cross-shaped stage fits over a 2-1/4-inch-
high collar on the pillar. A 1-inch-high collar
above carries both the fine and coarse adjust-
ments.

The 6-3/4-inch-long body tube fits into an
opening on the arm that is screwed to the top
of the pillar. The body tube, of the usual
Cuff-type but without a drawtube, has a single

eve lens and field lens. The nose is 2-3/4
inches long with a screw fitting for the ob-

jective. Accessories are 3 objectives: lieber-
kuhn; sliding tube for lieberkuhn; fish-plate:
cone diaphragm; live-box; Bonanni spring stage;
ivory tale box; ebony & ivory discs: flat and
concave glass plates for stage; 2 cardboard
diaphragms; 3 glass tubes:; and stage forceps
and condenser. Height is 15 inches. It is signed,
“Nairne, London.” m



AFIP 518920. Dollond, Londen, England; com-
pound monocular; C,1760. Not illustrated.

This instrument is identical to Fig. 350
(AFIP 518938) with the exception that the
Hevelius screw is slightly longer. Accessories
are 5 objectives; lieberkuhn; sliding tube for
lieberkuhn; cone diaphragm; live-box; fish-
plate; tweezers; Bonanni spring stage; stage
forceps: ivory talc box; ivory slider; glass tube:
and concave and flat glass plates for the stage
opening. It is signed, “Dollond, London.” =

Fig. 351. Jan Poauw, Jr., Leyden, Holland;
compound menocular; C. 1760. (AFIP 518907 -
66-6201-1)

This instrument (Fig. 351) is all brass with
the exception of the body tube, and may be used
as either a simple or compound microscope. The
oval base is 3-1/2 x 2-1/2 inches, and attached
to the rear is a slotted fixture into which fits
the H-inch-high stationary pillar; this permits in-
clination of the entire instrument. The gimbal
for the 2-3/4-inch-diameter double mirror is
screwed to a hinged block attached to the front
of the pillar that permits tilting the mirror up-
ward. A sliding pillar, inserted into two rectan-
gular blocks, fits close to the stationary pillar.
Coarse adjustment is achieved by a short fine
screw inserted in ablock that encompasses both
pillars. Fine adjustment is by a 2-inch-long
Hevelius screw attached to the rear of the
pillars.
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The 1-7/8-inch-diameter stage has a 1/2-
inch-diameter aperture, a 1-inch-long curved
arm for the forceps, and a Bonanni spring stage.
The stage, screwed to an opening in a 1 x 5/8-
inch block attached to the pillar, may be tilted
upward. A 3/4-inch-long block on a swivel joint
is attached to a movable fixture on the top of the
sliding pillar. The 3-3/4-inch-long body tube is
of cardboard covered with black shagreen, and
screws into a ring fixed to a 7/8-inch-long arm
inserted into the block and fixed by means of a
small screw. The eyepiece and base of the body
tube are of black horn.

Accessories are 2 lieberkuhns; a holder for
the lenses when used as a simple microscope;
5 lenses with ivory caps; a concave and a flat
glass for the stage opening; 2 brass diaphragms;
and ivory slider. Height is 11 inches. An il-
lustrated, descriptive article by the maker came
with the instrument. m

Fig. 352. W. Burucker, Nuremberg,

Germany;
1760. (AFIP 518916 -

compound monocular; C.

66-6215)

The wooden base of this instrument (Fig.
352) is 2-1/4 inches square. A 1-1/2-inch-square
by 4-inch-high paper-covered cardboard box is
attached to the base; the front of the box is cut
away 7/8 x 2-7/8 inches. The 1-inch-diameter
single mirror is encased in wood, and is mounted
on a half-round wooden rod fastened to the lower
section of the box by wooden buttons.
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The cardboard outer body tube with a hard-
wood ring at the top is secured to the box. The
sliding body tube,4-1/2 inches long, is of card-
board with a wooden ring at the top and a
wooden nosepiece with objective. The card-
board eyepiece is 3 inches long with wooden
fittings for the eyelens and field lens. The only
accessories are 2 wooden sliders. Height is 7
inches. It is signed, “W. Burucker”; it is a
Nuremberg copy of Martin’s pocket reflecting
microscope.

AFIP 518997. W. Burucker, Nuremberg, Ger-
mony; compound monocular; C. 1760. Not il-
lustrated.

This instrument is similar to Fig. 352 (AFIP
518916). The outer paper covering of the box on
this model is light brown and the body tube is
dark green with a seal marked, “A. W. Meynen
LaHave.” It is signed, “W. Burucker.” m

AFIP 518923. Dollend, London, Englaond; com-
pound monocular; C. 1770. Not illustrated.

This Cuff-type instrument is similar to Fig.
337 (AFTP 518896). The single mirror is 1-3/4
inches indiameter and the body tube is 8 inches
high. Accessories are 5 objectives; Bonanni
spring stage; cone diaphragm; sliding tube for
lieberkihn; fish-plate; lieberkithn; tweezers:
brass slider and round glass plate for the stage.
Height is 14-3/4 inches. It is signed, “Dollond,
Lond.”

Originally a solar microscope came with this
instrument, but only the following accessories
for the solar microscope are in the case: Wilson-
type microscope; 6 capped lenses; spring stage
with rotating disc; ivory slider; and 3 glass
tubes. m

The telescopic tripod base of this all-brass
microscope (Fig. 353) folds downward. At the
center of the tripod the 10-1/4-inch-high rectan-
gular pillar terminates in a pin that rotates in a
socket and is fixed by a screw clamp. The gim-
bal for the 2-7/8-inch-diameter double mirror is
attached by a double compass joint to a block
that slides on the pillar. Above this is a bicon-
vex lens, 1-3/8 inches in diameter, on a 1-inch-
long arm that is attached by a double compass
joint to a block with a screw clamp.

The 3-1/4-inch-diameter stage has a 2-5/8-
inch aperture and openings for forceps and glass
bottle. The stage is hinged to fold upward and
may be adjusted by a rack and pinion screwed
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Fig. 353. L. F. Dellebarre, Leyden, Holland;
compound monocular; C. 1777. (AFIP 518898 -
66-6279)

to a block that fits over the pillar. A compass
joint 4 inches from the top of the pillar permits
the body to be moved to a horizontal position.
The top ofthe pillar terminates in a socket with
screw clamp in which the pin of the slotted
fitting for the arm rotates, thus permitting an
arc movement.

The sliding arm holds the body tube by a
cloth-lined split ring with spring catch and
screw clamp. The 5-1/2-inch-long body tube is
in three sections, the lower section with a 1/2-
inch-long screw nosepiece for objective and
lieberkuhn; the middle section is the drawtube
with Martin’s between-lens; and the third sec-
tion is the eyepiece that screws into the middle
section. The eyepiece has three 3/8-inch-dia-
meter biconvex lenses covered with a sliding
dust cap. Height is 16-1/2 inches. Accessories
are 4 objectives; lieberkuhn; glass stage plate;
stage forceps; fish-plate; brass slider; and glass
tubes. It is signed, “L.. F'. Dellebarre.” m

The box base of this Cary-type instrument
(Fig. 354) is 6-1/8 x 4-1/8 x 1-1/2 inches. The
4-1/2-inch-high pillar screws to the top of the
box. The gimbal for the 1-1/4-inch-diameter
single mirror is on a pin that is inserted into
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Fig. 354. Moaker unknown; compound monocular;
C.1750. (AFIP 518891 - 66-6218)

the pillar. The upper 3-1/4-inch section of the
pillar is rectangular in shape with a rack at the
back. The 1-1/8-inch-square stage has a pro-
jection at the back and is screwed to the casing
that carries the pinion. A 1-3/4-inch-long arm
is screwed to the top of the pillar.

The 4-3/4-inch-long body tube screws to the
arm, has a field lens, and a 2-1/2-inch cone
nose with a screw-in objective. The eyepiece
has two convex lenses. Height is 10-1/2 inches.
Accessories are 7 objectives; live-box; 2
liberkithns; glass for the stage opening; and
3 wooden sliders. m

This cabinet of optical instruments (Fig.
355), probably made by George Adams or Benja-
min Martin, consists of Cuff-type, solar, and
Wilson-type microscopes.

The Cuff-type microscope has a folding tri-
pod base to which screws a 6-1/2-inch-high
pillar comprising two rectangular sections fitted
closely together, and which fit into an outer
casing 2-3/4 inches long. A second outer cas-
ing, 1-1/4 inches long, slides over the pillar.
At the top of the pillaris a third outer casingto
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Fig. 355. Moaker unknown; cobinet of optical
instruments; C. 1780. (AFIP 518869 - 66-6227)

which 1s attached a 3-inch-long arm for the 8-
inch-long body tube. The second and third
outer casings have a projection at the back into
which fits an adjustment screw that motivates
one section of the pillar while the other remains
rigid. The stage is in the form of a Maltese
cross and 18 screwed to a support on the front
of the pillar. The gimbal for the 1-5/8-inch-
diameter single mirror is inserted into the tripod
base.

The solar microscope consists of a 4-3/4-
inch-square brass plate and a 7-1/8 x 2-1/4-
inch mirror. A butterfly nut on the brass plate
adjusts the mirror. A 3-1/4-inch tube, 1-1/2
inches in diameter, screws into the plate. The
2-1/2-inch-long Wilson-type microscope with
rack and pinion screws into the tube.

Accessories forthe Cuff-type microscope are
Bonanni spring stage; cone condenser; fish-
plate; live-box; stage condenser; tweezers;
glass tubes; two ivory sliders; ivory box for
mica and springs; and 3 wooden sliders. Ac-
cessories for the solar microscope are a spe-
cial low-power projecting lens with rack focus-
ing attached to a square Bonanni spring stage,
and a dovetail sliding bar with 6 lenses. All
of these items are packed in a sharkskin-
covered box. m
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Fig. 356. Maker unknown; compound monocular;

C. 1790. (AFIP 518911 - 66-6226-1)

The wooden base of this all-brass micro-
scope (Fig. 356) is 4-1/4 inches square. The
gimbal for the 1-1/4-inch-diameter single mirror
is inserted into the front of the brass plate on
the base. A 5-1/2-inch-high round brass pillar
is fixed to the rear of the plate; the fixed Ays-
cough stage is mounted on the pillar.

The 7-inch-long body tube screws into an
opening inthe 3-inch-long arm that extends from
the top of the pillar. The sliding body tube is
focused by rack and pinion and mounted on the
side of the outer body tube. The eye lens is
biconvex and there is a field lens. Accessories
are Bonanni spring stage; 3 objectives; cone
diaphragm; glass for the stage opening; and
brass slider. The instrument combines features
of the Cuff and the Culpeper microscopes.

AFIP 518937. Maker unknown; compound monoc-
vlar; C. 1790. Not illustrated.

This instrument is similar to Fig. 356 (AFIP
518911) with the exception that it is mounted on
a box base. The body tube is 5-5/8 inches long
and 1-1/4 inches in diameter. The eye lens
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and the field lens each consist of two biconvex
lenses. Accessories are 3 objectives; fish-
plate; live-box; glass plate; ivory tale box; and
stage forceps. Height is 12-3/4 inches. m

AFIP 518885.
ular; C. 1790.

Maoker unknown; compound monoc-
Not illustrated.

This instrument is similar to Fig. 356 (AFIP
518911) but is larger. It is mounted on a brass
plate screwed diagonally on the 6-inch-square
box base. The pillar is 6-1/2 inches high, and
the body tube 7-3/4 inches long and 1-3/8 inches
in diameter. Accessories are 4 objectives; box
for mica and springs; Bonanni spring stage; live-
box; cone diaphragm; lieberkiihn; sliding tube
for lieberkuhn; fish-plate; glass for stage open-

ing; and 7 ivory sliders. Height is 14-5/8
inches. m
AFIP 518921. Moker unknown; compound monoc-

vlaer; C. 1790. Not illustrated.

This instrument is similar to Fig. 356 (AFIP
518911) except that the body tube does not
screw into the arm and the nose is shorter.
Accessories are 4 objectives; box for mica
covers; live-box; Bonanni spring stage; stage
forceps; stage condenser; fish-plate; lieberkuhn;
brass slider; and ivory slider. m

Fig. 357.
monocular; C.

Dollend, London, England; compound
1790. (AFIP 518868 - 66-6205)

The 4-3/4-inch-square brass plate of this
solar microscope (Fig. 357) has a Cuff rack and
pinion with endless screw and sector to the
7-1/4 x 2-1/4-inch mirror. The body tube is



3-1/2 inches long and 1-1/4 inches in diameter,
and has a drawtube. A lens screws into the
body tube and the tube screws into the center
of the brass plate. The drawtube is 5-1/2 inches
long; the upper 1-1/4 inches are cone shaped
with a lens at the base. A Wilson-type micro-
scope, 2-1/8 x 1-1/4 inches, with rack and
pinion screws into the outer cutaway casing
that covers the conical end of the drawtube.
Accessories are 3 field lenses; brass tweezers;
and ivory slider. It has a mahogany carrying
case, and is signed, “Dollond, London,”m

Fig. 358.
C. 1790.

Maker unknown; compound monocular;

(AFIP 518930 - 66-6199)

The circular wooden base of this Culpeper-
type, all-brass instrument (Fig. 358) is 4-1/8
inches in diameter. The gimbal for the 1-1/4-
inch-diameter mirror is inserted into a circular
brass plate screwed to the base. Three 2-3/8-
inch-high S-shaped legs set in diamond-shaped
plates extend from the base to the stage. Three
1-1/2-inch-high S-shaped legs extend from the
top of the stage to the plate to which the outer
body tube screws. All the legs are connected
to slotted sections into which the 2-7/8-inch-
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diameter stage is fitted. The stage has a 7/8-
inch-diameter central aperture, and openings
for farceps and condenser or fish-plate.

The eyepiece contains a biconvex and a
plano-convex lens and an 1-1/8-inch-diameter
biconvex field lens, and screws to the inner
body tube. The nose is 1-1/2 inches long and
has a screw-on objective. The outer body tube
is 2-7/8 inches long with rack and pinion.
Accessories are Bonanni spring stage; objec-
tive; forceps; and 2 ivory sliders. Height is
10-1/2 inches. It is similar to, but smaller than,
one made and signed by Dollond of London, C,
1790, m

AFIP 518906. Moker unknown; compound monoc-
ular; €. 1790. Not illustrated.

This instrument is similar to Fig. 358 (AFIP
518930) but somewhat smaller. It is mounted

on a circular brass plate 3-1/8 inches in diam-
eter, and has only one convex eye lens. Ac-
cessories are Bonanni spring stage; fish-plate;
condenser diaphragm; 3 objectives; forceps;
ivory tale box; and 5 ivory sliders.

10-1/4 inches. m

Height is

Fig. 359. A. Dellebarre, Leyden, Holland; com-
pound monocular; C. 1797. (AFIP 518892 -
66-6239)
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This all-brass instrument (Fig. 359) has a
folding tripod base. The 9-1/8-inch-high pil-
lar is inserted into the base with a wing nut.
The gimbal for the 2-5/8-inch-diameter double
mirror is on a double compass joint attached
to a block by a screw clamp that slides over
the pillar. Above this is a biconvex lens on a
1-inch vertical arm that is screwed to a 1-inch
horizontal arm on a double compass joint fixed
to a block by a screw clamp. The 3-inch-diam-
eter stage with a 2-3/8-inch aperture is hinged
to a block so as to fold downward. The stage
is focused by a pinion working on a rack at the
front of the pillar.

A 4-inch-long arm slides into a block that
fits on top of the pillar. The 4-3/4-inch-long
body tube is fitted on the arm, and is in three
sections. The eyepiece has two hiconvex
lenses and a dust cap. Accessories are 4 ob-
jectives; stage forceps; live-hox; 2 ivory tale
boxes; brass slider; 2 wooden sliders; and
brass diaphragm. m

Fig. 360. W. & S. Jones, London, England;
compound monocular; before 1798. (AFIP 518945
- 66-6278)

The box base of this instrument (Fig. 360)
is 6-3/8 inches square with an accessory
drawer. The 9-inch-high square pillar is fixed
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to a circular plate screwed to the base. The
gimbal for the 1-7/8-inch double mirror is at-
tached to a block on the pillar. The Ayscough
stage is screwed to a block on the pillar and
has rack and pinion adjustment. The stage has
openings for forceps, condenser, and fish-plate.
The 6-1/4-inch-long body tube with aquatic
motion is mounted on an arm attached to the
top of the pillar; a wheel of objectives is at-
tached to the body tube. The eyepiece has a
triple eye lens.

Accessories are lieberkuhns with lens and
without lens; condenser ring; 2 lenses for use
as a simple microscope; stage condenser; Bo-
nanni spring stage; live-box; fish-plate; stage
forceps; tweezers; glass for stage opening;
brass object holder; brush; lancet; and rotating
object slider. Height is 18 inches. It is signed,
“W. & S. Jones, 30 Holborn, London.” m

Fig. 361.
C. 1800.

Maker unknown; compound monocular;
(AFIP 518905 - 66-6242)

The base of this Martin-type drum microscope
(Fig. 361) is 2-1/2 inches in diameter. A 6-5/8-
inch-high tubular pillar, with cutaway front and
back for a distance of 5-1/2 inches, is fixed
to the base. The 1-1/2-inch-diameter single
mirror is on a pivot. The fixed circular stage



is 1-3/4 inches in diameter, has a central aper-
ture and openings for forceps and condenser.
There are slits in the side of the stage and the
tube, and a spring beneath the stage for sliders;
there are also holes below the stage for a glass
tube.

The T-inch-long tube screws into an inner
tube with rack cut in the side; the pinion is
screwed to the outer tube. The eyepiece slides
into the tube, has a field lens and two convex
eye lenses. Accessories are 4 objectives; live-
box; stage forceps; stage condenser; glass for
the stage; glass tube; and mica box. Height
is 10-1/4 inches. m

Fig. 362. Hartog van Laun and Sons. Amster-

dam, Holland; compound monocular; C. 1800.

(AFIP 518890 - 66-6280-1)

The base of this instrument (Fig. 362) is a
folding flat tripod; the gimbal for the 1-7/8-inch-
diameter double mirror is mounted on the front
section of the tripod. The 7-1/8-inch-high pil-
lar is round and consists of two tubes, one
sliding within the other by means of rack and
pinion. The arm and spring collar for the body
tube slide into the top of the pillar. The cross-
shaped stage slides into a collar on the pil-
lar. The body tube is 5-1/2 inches long and
has two convex lenses. The eyepiece has a
biconvex lens and the cone-shaped nose has
a screw-on objective.

Accessories are dissecting stage; condenser;
stage forceps; Bonanni spring stage; 4 objec-
tives; live-box; magnifying glass; and candle
holder with condenser lens. Height is 12-1/2
inches. It is signed, “H. van Laun en Zoonan,
Amsterdam.” m
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Fig. 362. L. F. Dellebarre, Leyden, Holland;
compound monocular; C. 1800. (AFIP 518886 -
66-6238)

This instrument (Fig. 363) is mounted on the
cover of a hox 7 x 5 x 2-1/2 inches that serves
as the base. The round pillar is 4-3/4 inches
high and has a rack and pinion on the side for
adjustment of the body tube. The gimbal for
the 1-3/8-inch single mirror and the fixture for
the stage forceps are attached to the base.
The 1-1/2-inch-diameter stage is on a curved
arm that fits over the pillar.

The 3-3/4-inch-long body tube is suspended
from the top of the pillar by an arm with a brass
ring that clamps around the tube. The eye lens
consists of four lenses and a field lens. Ac-
cessories are 2 objectives; stage forceps; and
a large lieberkithn. Height is 7-1/2 inches. m

The box base of this instrument (Fig. 364)
is 6-9/16 x 4-5/16 x 2-3/8 inches. The 5-1/8-
inch-high triangular pillar is attached to a brass
plate on the lid of the base. The gimbal for
the 1-inch-diameter double mirror is attached
to a compass joint on a triangular block that
slides over the pillar. A 1-3/8-inch-diameter
stage is hinged to a block on the pillar and is
adjusted by rack and pinion; the stage tilts
upward.
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Fig. 364. L. F. Dellebarre, Leyden, Holland;
compound monocular; C. 1800. (AFIP 518894 -
66-6194-2)

The 2-inch-long body tube screws into an
opening on the arm that fits on the top of the
limb. The eye lens consists of four lenses
and is covered with a screw cap. Accessories
are a telescopic base to which the microscope
may be screwed: 2 objectives; lieberkithn; stage
forceps; 3 boxes for mica; and 12 octagonal
opaque objects. m

The base of this instrument (Fig. 365) is a
folding tripod. The gimbal for the 1-1/2-inch-
diameter single mirror is mounted on the front
section of the tripod, and the 6-inch-high round
pillar is screwed to the center of the tripod.
The 1-1/2-inch-diameter stage has a projection
at the back and slides over the pillar, and is
focused by rack and pinion.

The 6-inch-long body tube screws into the
arm, has a field lens, and a short cone-shaped
nose for the screw-on objective. The eyepiece
contains two lenses. Accessories are Bonanni
spring stage with condenser; 3 objectives;
lieberkuhn with lens; stage forceps; stage con-
denser; live-box; and fish-plate, Height is
12-1/8 inches. It is signed, “J. M. Kleman &
Zoon, Amsterdam.” m
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J. M. Kleman & Son, Amsterdam, Hol-
i

Fig. 365.
lend; compound moenccular;

518929 - 66-6234)

1800. (AFIP

Fig. 366, Harmanus van Deyl, Amsterdam, Hal-
land; compound monocular; 1807, (AFIP 518919
- 66-6235)



The 6-1/8-inch-high pillar of this achromatic
microscope (Fig. 366) slides into an opening
in the folding tripod base. The gimbal for the
1-3/4-inch single mirror fits into a fixture
mounted on the front section of the tripod. The
2-inch-diameter stage has projections at either
side for stage forceps and condenser, and at
the back where it is screwed to a curved verti-
cal block. The stage may be moved up and down
by rack and pinion. At the top of the pillar is
a rotating circular box, 1-1/8 inches in diam-
eter and 1/2-inch thick, with an opening from
front to back into which slides the 4-inch hori-
zontal arm for the body tube.

The 6-1/4-inch-long body tube screws into
an opening at the end of the arm and the nose
is a screw fitting for a lieberkuhn. The slid-
ing body tube has a field lens and a screw-on
eyepiece with one lens. Accessories are lieber-
kihn with brass focus ring; Bonanni spring
stage; 2 objectives; fish-plate; stage forceps;
tweezers; live-box: and 2 wooden diaphragm
rings. Height is 13-1/4 inches, and it is signed,
“Harms van Deyl, Invt et fecit, Amsterdam.” m

AFIP 518802.
land; compound monocular; C.
trated.

Hendrik Hen, Amsterdam, Hol-
1807. Not illus-

This instrument is mounted by a compass
joint on a flat, folding tripod base. The gimbal
for the mirror is attached to a curved stem on a
casing on the pillar; the mirror is moved along
the pillar and fixed with a screw. The Cuff-
type stage is moved on the pillar by rack and
pinion. A Martin’s three-cell superstage may
be fixed to the stage. There are two body tubes,
the longest of which has two eye lenses and a
field lens: the eyepiece is engraved, “Door mij
als een uitneemend proefstuk bevonden. A.
Ypelaar™ [This is an excellent specimen ac-
cording to my experiences. A. Ypelaar.|* The
shortest tube has a spheric eye lens, a strong
magnifying field lens, and a between-lens. The
arm for the body tube slides into the top of the
pillar and has aquatic motion.

Accessories are an illuminating apparatus,
after Swaving, with a tube with two lenses;
candlestick and an adjustable mirror; dissect-
ing stage:; rotating disc of 6 objectives; 6 ob-

¥A., Ypelaar, 1735-1811, was a well-known
Dutch maker of microscopic preparations. It is
possible that this microscope is the same as
the one used by Ypelaar in 1807,
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jectives, 3 with lieberkithn mirrors; Bonanni
spring stage; bar for object sliders; magnifying
lens; live-box; diaphragm cone; lens with
frame; stage forceps: brass object slider; 3
brass diaphragm rings: and a crystal box with
glass trays for living objects. It is signed,
“Hendrik Hen.” m

Fig. 367. Reballio & Son, Rotterdam, Helland;
compound monocular; C. 1820. (AFIP 518913 -
66-6236)

The 5-inch-high curved pillar of this instru-
ment (Fig. 367) is attached to a compass joint
that is fixed to a flat, curved base, The gimbal
for the I-inch-diameter single mirror is on an
arm screwed to the pillar. The 2-1/4 x 1-7/8
inch stage plate is on a curved flat arm also
screwed to the pillar; beneath the stage plate
is a wheel of diaphragms. The stage may be
moved backwards and forwards and side to side
by means of a spring lever that extends from
the stage to a projection of the stage plate.
The 6-1/2-inch-long body tube has rack and
pinion adjustment. The eyepiece is 4-3/8
inches long and slides in; the short cone nose
screws in. It is 10 inches high and has a button-
type objective accessory. It is signed, “Re-
ballio & Zoon, Rotterdam.” m
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Fig. 368.
C. 1835.

Mcker unknown; compound monocular;

(AFIP 518883 - 66-6245)

The circular base of this instrument (Fig.
368) is 2-5/8 inches in diameter. A 5-inch-high
tubular pillar is fixed to the base. It is cut
away in front to house the 1-1/8-inch-diameter
single mirror and the 2-9/16 x 1-1/2-inch stage.
The 6-inch-long body tube has rack and pinion
coarse adjustment. A condensing lens on an
arm with ball-and-socket joints is attached to
the front of the pillar. Height is 10 inches. m

Fig. 369.
monocular; C.

France; compound

(AFIP 518940 - 66-6220)

Bertrand, Paris,

1839.
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This miniature drum microscope (Fig. 369)
is known as a mineral or furnace type. The
base is 1 inch in diameter, and slides into the
top of its 1-5/8-inch-high box container. A

square cut in the lower section contains the
single mirror on a milled-head pivot; the top
of the lower section is the stage. At the top of
the stand is a screw-in cylinder into which the
body tube slides.
screw in. m

The objective and ocular

Fig. 370. Georges Oberhauser, Paris, France;
compound monocular; C. 1848. (AFIP 518917 -
66-6247)

This instrument (Fig. 370) has a circular
base 4-1/4 inches in diameter and a cylinder
body, 2-1/4 inches high and 3-1/4 inches in
diameter, with an opening in front. It houses a
1-inch-diameter double mirror on a pivot. The
3-5/8-inch-diameter stage is fixed to the top
of the cylinder body, has a 1-1/8-inch central
aperture and a projection at the back. Beneath
the stage is a socket for accessories used for
lighting objects. The stage and the upper part
of the microscope may be turned; the mirror
being fixed to the base, lighting of the object
varies when the microscope is turned. Ober-
hauser’'s turning stages are modifications of



Strauss—Durckheim.  The 3-1/8-inch-high cir-
cular pillar is fixed to the stage projection and
carries a fine adjustment with the screw head
at the base. A 3-1/8 x 1-3/8-inch arm is at-
tached to the pillar and a sprung tube, 2-3/4
inches high, into which the body tube slides.

The body tube is 8-1/8 inches long and has
a screw ring division in the central section.
An adjustable condenser and a thin black stage
with a revolving diaphragm are on a separate
stand. Accessories are 5 oculars; 3 objectives;
and a socket and handle for under the stage.
Height is 12 inches. It is signed, “Georges
Oberhauser, Place Dauphine 19, Paris, No.
14547; this is the “grand microscope achroma-
tique” model. m

Fig. 371. Georges Oberhauser, Paris, France:
compound monocular; C. 1848, (AFIP 518903 -
66-6246)

The circular base of this instrument (Fig.
371) is 2-3/4 inches in diameter. A 4-1/2-inch-
high tubular pillar is cut away in front for the
mirror hox and stage. An upper section of the
pillar, 2-1/8 inches high, is attached to the
main pillar and is sprung for the body tube.
The sliding body tube is 5-1/4 inches long, has
a screw-in cone-shaped nose and a slide-in
eyepiece.
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The single mirror is 1-1/8 inches in diam-
eter and is on a milled-head pivot. The stage
is 3-1/8 x 1-1/2 inches with a screw fine ad-
justment beneath. There is a bull’s-eye con-
denser on a hinged adjustable arm attached to
the front of the pillar. Accessories are 4 ocu-
lars; 3 objectives; tweezers; camera lucida; and
a polarizing apparatus with 2 Nicol prisms.
Height is 8 inches. It is signed, “Georges Ober-
hauser, Place Dauphine 19, Paris.” m

Fig. 372. N. P. Lerebours, Paris, France; com-
pound monocular; C. 1850, (AFIP 518912 -
66-6243)

This instrument (Fig. 372) is of the same
design as the drum microscope reintroduced by
Oberhauser about 1835. The base is 3-1/4
inches in diameter and is fixed to the 5 x 2-5/8-
inch tubular body. The lower section is cut
away to house the 1-1/4-inch-diameter double
mirror. A second cutaway section houses the
stage; beneath the stage is a wheel of dia-
phragms with five apertures.

A condenser is mounted on the outer tube.
The body tube fits into the top of the tubular
body, has rack and pinion focusing, and a
screw-in eyepiece. The mount for the objective
consists of two cones one inside the other, to
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each of which the various small lenses may be
screwed. This device made possible combina-
tions of the lenses in such a way that they are
not screwed against ecach other, but remain
apart at fixed distances. Accessories are ocu-
lar; glass stage plate; live-box; ebony disc with
ivory plate; brass slide tray; tweezers; and 3
anatomic needles. Height is 10-1/4 inches. It
is signed on the ocular, “Lerebours a Paris.” m

Fig. 373. G. Merz and Son, Munich, Germany;
compound monocular; C. 1850. (AFIP 518934 -
66-6240)

This microscope (Fig. 373) 1s screwed to
one end of its wooden carrying case by means
of a hinge. The pillar is 7-1/4 inches high,
and the gimbal for the 1-1/4-inch-diameter single
mirror is on a pin inserted through the pillar.
Beneath the elliptical-shaped stage is a single
aperture diaphragm and a screw adjustment for
the stage plate. An arm for the condensing lens
is attached to the stage.

The 6-1/4-inch-long body tube on a curved
arm is attached to the pillar, has rack and pin-
ion adjustment, and a screw-in eyepiece and
cone nose. Accessories are 2 oculars; objec-
tive; and ivory slider. Height is 13 inches. It
is signed, “G. Merz und Sohne in Munchen.” ®
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Fig. 374. Nachet & Son, Paris, France; com-
pound monocular; C. 1860. (AFIP 518900 -
66-6241)

This instrument (Fig. 374) is mounted on a
solid curved base 4 x 2-5/8 inches; a 1-3/8-
inch-high round pillar with a hinged joint is
fixed to the base. The gimbal for the 1-1/8-inch
single mirror is on a short arm connected to a
swivel joint. The stage is 2-1/2 x 3 inches
with a projection at the back. There is a wheel
of diaphragms beneath the stage and a sliding
slide holder on top of the stage. The 3-incharm
for the body tube is fixed to the 3-inch limb
with screw fine adjustment. A condensing lens
fits into a groove on the front of the arm.

The 6-inch-long body tube slides into a
sprung casing. It has a drawtube, a fixed cone
nose, and a slide-in eyepiece. Accessories
are 2 oculars and 2 objectives. Height is 9-1/2
inches. It is Nachet’s small inclining model
and is signed, “Nachet et Fils, Rue Serpente
16, Paris.” m

AFIP 518918.

France; compound monocular;
illustrated.

Lerebours and Secretan, Paris,
C. 1860. Not

This instrument is identical to Fig. 372 (AFIP
518912) except that pinions for the mirror and



rack are on the left side rather than the right.
Accessories are an ocular and forceps. Height
is 10-1/4 inches, and it is signed, “Lerebours
et Secretan 4 Paris.” m

Fig. 375.
C. 1860,

Moker unknown; compound monocular;

(AFIP 518927 - 66-6237)

The 4-3/4-inch-high tubular pillar of this
instrument (Fig. 375) is suspended between two
3-1/2-inch-high uprights that are screwed to the
English-type base. The gimbal for the 1-5/8-
inch single mirror i1s on a pin inserted into the
pillar. Beneath the stage is a wheel of dia-
phragms with five apertures and a lever adjust-
ment for backward and forward motion. Attached
to the upper part of the pillar are two large
pinions for the rack contained within the pil-

196

THE BILLINGS MICROSCOPE COLLECTION

lar. The 3-inch-long arm for the body tube is
attached by a large screw to the top of the rack.
The 6-3/4-inch-long body tube screws into the
arm and has a fine adjustment at the front. Ac-
cessories are an ocular; objective; and con-
densing lens. Height is 12-1/2 inches. m

Fig. 376. Maker unknown; compound monocular;

C.1860. (AFIP 518939 - 66-6273)

The wooden base of this instrument (Fig.
376) is 2-5/8 inches in diameter and screwed
to it 18 a 3-1/2-inch-high pillar. The 1-3/8-
inch-diameter stage is fixed to the pillar, The
2-1/4-inch-long body tube slides into an arm
attached to the top of the pillar. The eyepiece
has two convex lenses. Height is4-1/2 inches. m
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Fig. 377.
original simple
by Antoni van
land; reproduction date unknown.

66-6267)

Maker unknown; reproduction of an
microscope moade about 1675
Leeuwenhoek of Leyden, Hol-
(AFIP 518880

This wooden model (Fig. 377) is 2-3/8 inches
in overall length and 1/2 inch at greatest width.
The lens, mounted between two brass plates
within the outer wooden casing, also acts as
a diaphragm. Around the wooden casing is a
wire bent to form an object holder. m

Fig. 378. Johan van Musschenbroek, Leyden,

Holland; simple; C. 1690. (AFIP 518858 - 66-

6254)

This instrument (Fig. 378) has the objective
mounted in a turned circular cell that is at-
tached to one end of a 2-inch-long arm. Hinged
to the arm by a ball-and-socket joint is another
arm with two hall-and-socket joints terminating
in a socket for the various objects. There are

seven objectives and seven rods with ends
of various patterns to which different types of
objects may be fixed, and which may be at-
tached to the arm. The ball-and-socket joints,
an invention attributed to both Johan van Mus-
schenbroek and his elder brother, Samuel, were
called “Musschenbroek’s nuts.” The instrument
is signed with the marks of the van Musschen-
broeks: “The oriental lamp,” and “the crossed
keys.” This is his first form. m

Lo

Fig. 379. Maker unknown; 1700.

(AFIP 518853 - 66-6274)

simple;

This bone flea glass (Fig. 379) consists of
two 2-inch-long sections that may be screwed
together. One section has a lens at one end
and an object holder and lens holder at the op-
posite end. The second section has a lens at
one end. &

AFIP 518856. Maker unknown; simple; C. 1700.
Not illustrated.

This instrument is similar to Fig. 379 (AFIP
518853), but measures only 3-1/4 inches. m



AFIP 518854.
Not illustrated.

Maoker unknown; simple; C. 1700.

This bone flea glass is similar to Fig. 379
(AFIP 518853) but consists of three sections.
The smaller section, 1 inch long and 1 inch in
diameter is a flea glass. One 2-inch-long sec-
tion contains an object holder and lens holder
at one end and a 3/8-inch-diameter lens at the
opposite end. The third section is 2 inches
long and has a 5/8-inch lens at one end. The
three sections are screwed together with a
protective cap at eachend. Length is 5 inches.m

AFIP 518855. Moker unknown; simple; C, 1700.
Not illustrated.

This instrument is a duplicate of Fig. 379
(AFIP 518853). m

Fig. 380. Moaker unknown; simple; C. 1720.
(AFIP 518861 - 66-6270)

The body of this brass, Wilson-type screw-
barrel microscope (Fig. 380) is 2-1/4 inches
high and 1 inch in diameter. The inner tube is
1-1/2 inches long and contains a condenser.
The outer tube is 1-5/8 inches long, has a lens,
a steel spring, and a spring clamp slide holder.
The detachable ivory handle is 1-3/4 inches
long. Accessories are 5 lenses; lieberkuhn;
tweezers; 5 ivory sliders: brass object holder
for living objects: and 3 brass pins. m

AFIP 518862.
Not illustrated.

Moker unknown; simple; C. 1720.

This brass, Wilson-type screw-barrel micro-
scope is similar to Fig. 380 (AFIP H18861) but
smaller; there is no handle., Accessories are
2 lenses; 3 ivory sliders; brass slider; and an
ivory tale box. m
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AFIP 518870. Moker unknown; simple; C. 1720.
Not illustrated.

This Wilson-type screw-barrel instrument is
similar to Fig. 380 (AFIP 518861) but has a
brass handle rather than ivory. m

AFIP 518863.
Not illustrated,.

Maker unknown; simple; C. 1720.

This Wilson-type secrew-barrel microscope
is similar to Fig. 380 (AFIP 518861). Acces-

sories are 5 lenses: 6 ivory sliders; brass live-
box; and 3 glass tubes for live objects and a
brass pin for cleaning. m

Fig. 381. Maker unknown; simple; aofter 1738.
(AFIP 518859 - 66-6264)

This compass microscope (Fig. 381) con-
sists of a wooden handle with a brass ferule
3-1/2 inches long. A flat brass plate, 2-1/4
inches long, one end of which is 3/4-inch wide
cut away to 1/8-inch at the opposite end, screws
into the handle. A lens and a 5/8-inch lieber-
kuhn serew into the wide end of the plate. A
hinged socket for the 3-inch-long forceps screws
into the plate 3/8-inch from the narrow end. m

Fig.
(AFIP 518860 - 66-6271)

382. Maker unknown, simple; C. 1740.
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This compass microscope (Fig. 382) is 6-1/4
inches long. At one end is a 2-1/4-inch-long
wooden handle with ferule. Inserted into the
handle 1s a 2-7/8-inch-long rod with a gimbal
for the 1-inch condenser. A hinged flat object
holder slides over the rod. The instrument
may have heen made from a stage condenser. m

Fig. 384. Dollond, London, England; simple;
C.1760. (AFIP 518879 - 66-6249)

The 5-inch-high rectangular pillar of this
instrument (Fig. 384) screws into the shark-
skin-covered box that serves as the base. The
gimbal for the 1-3/4-inch-diameter single mirror
is inserted into the pillar. A rack and pinion
on the pillar controls the 1-3/4-inch circular
stage that has a 1-3/4-inch aperture. At the
top of the pillar is a 2-3/8-inch-long arm for
the lens. Accessories are 5 lenses; 4 lenses
with lieberkuhns; 6 ivory sliders; and an ivory
talc box. It is signed, “Dollond, London.” m

Fig. 383. Moker unknown; simple; C. 1760.
(AFIP 518881 - 66-6251)

The circular wooden base of this instrument
(Fig. 383) is 3-5/8 inches in diameter. A rec-
tangular hollow pillar, 5-3/4 x 1-1/2 x 3/8-inch,
is screwed to the base. The gimbal for the
1-1/2-inch single mirror is screwed to the pil-
lar. The 1-3/8-inch circular stage and a cir-
cular spring clip are screwed to the top of the
pillar. A brass plate within the pillar may be
adjusted with a control in the center of the pil-
lar. The plate is bent at the top to form a 1-inch
arm for the lens holder. Accessories are 3
lenses: 3 wooden sliders; and a wooden pyra-
midal case. This instrument is similar to one
in the Utrecht University Museum in Holland
which was presented by the Foundation of SR : i : i
Renswoude, and was probably the work of one Fig. 385. Maker unknown; simple; C. 1740.
of the wards of that Foundation. m (AFIP 518866 - 66-6268)
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This all-brass compass microscope (Fig.
385) has a circular base 1-1/4 inches in diam-
eter that supports the 2-1/4-inch-high slender
pillar. The lens is attached to a 3/8-inch-long
arin that is inserted at the top of the pillar.
There is a sliding fixture on the pillar for a
forceps. m

386.
(AFIP 518872 - 66-6250)

Maker unknown; simple; C. 1760.

Fig.

The wooden base of this dissecting instru-
ment (Fig. 386) is 5-1/8 inches in diameter.
Three 4-1/2-inch-high brass pillars, two round
and one rectangular, arise from the base. The
4-inch-diameter stage with a 1-inch central
aperture is screwed to the pillars. Above the
stage is a 3-3/4-inch swinging arm for the lens
with rack and pinion attached to the rectangular

pillar. A gimbal for the 1-1/2-inch mirror is
inserted into the base. Accessories are 7
lenses. m

This pocket botanical microscope (Fig.

387) is T-shaped. At the end of a vertical 1-1/2
x 5/16-inch grooved, brass plate, into which
slides an adjustable object holder, is fixed a
horizontal 3/8 x 5/8-inch brass plate. A 1/2-
inch-diameter lens holder and a Il-inch-long
ivory handle are hinged to the ends of the hori-
zontal plate and fold onto the grooved plate.
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Fig. 387. Maker unknown; simple; C. 1775,
(AFIP 518851 - 66-6262)

When folded the instrument fits into a leather-
covered cardboard case. Although not signed,
it is similar to, but smaller than, a similar in-
strument attributed to W. & S. Jones of London. m

AFIP 518852.
Not illustrated.

Maker unknown; simple; C. 1775.

This instrument is a duplicate of Fig. 387
(AF'IP 518851). m

Fig. 388. Moaoker unknown; simple; C. 1798.

(AFIP 518865 - 66-6248)
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The oval base of this botanical microscope
(Fig. 388) is 2-3/8 x 1-3/4 inches. The gimbal
for the 1-inch-diameter single mirror and a 3-3./8-
inch-high square pillar are inserted into the
base. Attached to the pillar by means of a slid-
ing box is the cross-shaped stage, 1-1/2 x 2
inches, with a 9/16-inch aperture. An object
holder is inserted into an opening in the stage.
An arm for the lens carrier is screwed to the
top of the pillar. Three lenses, that may be
used singly or in combination, are screwed to
the lens carrier. Accessories are stage forceps
and 3 ivory sliders. It is similar to instruments
made by W. & S. Jones of London and Angle-
terre of Holland. m

Fig. 389. Moker unknown; simple; C. 1800.
(AFIP 518857 - 66-6265)
This instrument (I'ig. 38Y) consists of a

conical brass tube, one end of which has a low-
power lens in a screw cap. At the opposite end
1s a l-inch-diameter object glass in a screw
cap. A wooden handle, 2-5/16 inches long, is
inserted into the brass tube. Length is 4
mches. m

The base of this all-brass dissecting instru-
ment (Fig. 390) is 2-1/8 inches in diameter.
Arising from the center of the base is a 3-1/4-
inch-high round pillar. The gimbal for the 9/16-
inch single mirror is on a short movable arm
that fits over the base of the pillar. The 1-1/4
x 1-1/8-inch stage, incurved at the back, has a
1/4-inch aperture, is screwed to the pillar, and
has a rack and pinion control. Serewed to the
top of the pillar are three movable lens holders,
one above the other, which may be used indivi-
dually or together. Height is 4-1/4 inches. m
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Fig. 390. Moker unknown:
(AFIP 518864 - 66-6255)

C. 1800.

simple;

Fig. 391. Maker unknown; simple; C. 1840.
(AFIP 518874 - 66-6257)
This instrument (Fig. 391) consists of a

brass cylinder 1 inch high and 1 inch in diam-
eter. Part of the wall has been cut away leav-
ing two 3/8-inch-wide strips. A glass cylinder



fits into the outer brass eylinder. On one end
of the glass cylinder is a flat glass plate that
is held in position by a brass ring that screws
to the cylinder; a brass lens holder, 3/4-inch
in diameter, screws into the opposite end of
the cylinder. The instrument may be screwed
into or onto a brass case 1-3/4 inches high.
Although not signed it 1s similar to instruments
made by the Frenchman, F. V. Raspail. m

AFIP 518875. Maker unknown; simple; C. 1840.
Not illustrated.

This instrument is a duplicate of Fig. 391
(AFIP 518874). m

AFIP 518878. Maker unknown; simple; C. 1840.
Not illustrated.

This instrument is similar to Fig. 391 (AFIP
518874) but slightly larger, measuring 1-3/8
inches high, and 1-1/16 inches in diameter; the
lens holder is 13/16 inch in diameter. m

AFIP 518876. Maker unknown; simple; C. 1840.

Not illustrated.

This microscope is similar to Fig. 391 (AFIP
518874) bhut 1-3/8 inches high and 1-1/2
inches in diameter; the lens holder is 1-1/8
inches in diameter. m

s

Fig.

392.
(AFIP 515882 - 66-6272)

Maker unknown; simple; C. 1850.

This French-made instrument (Fig. 392) was
used for examining corn. The lens is a cone-
shaped wooden fitting 1-1/2 inches long. It is
attached by a metal ring and arm to a calibrated,
square ebony rod 9-5/8 inches long. The metal

object stage slides over the opposite end of

the rod. m
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AFIP 518877. Moker unknown; simple; C. 1850.

Not illustrated.
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This instrument is a duplicate of Iig
(AFIP 518853). m

Fig. 393. Maker unknown; C. 1850,

(AFIP 518873 - 66-6256)

simple;

This instrument (Fig. 393), probably made
by Raspail, consists of a glass cylinder 1-1/4

Carl Zeiss, Jena, Germany; simple
(AFIP 518871 - 66-6266)

Fig. 394.
C. 1865.
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inches high and 1-1/2 inches in diameter capped
with brass ends. An object pin with a brass
knob is inserted into the lower brass end. A
1-3/4-inch-diameter flat glass is inserted into
a brass ring that screws to the base of the glass
cylinder. A 1-1/8-inch-diameter lens holder
screws into the upper brass rim. m

The 1-inch circular base of this dissecting
instrument (Fig. 394) is screwed to a 4-1/2 x
4-1/2 x 2-1/2-inch wooden box; a curved arm
arises from the center of the base. A 1-3/4-

inch-high circular pillar fits into a projection
on the arm. At the top of the pillar is attached
the movable lens holder; a micrometer screw
at the base of the pillar permits adjustment of
the lens holder. The stage is 1-1/2 x 1-11/16
inches, has a 1/2-inch aperture, and is screwed
to the arm. An adjustable condensing lens is
on a rod attached to the underside of the stage.
The gimbal for the 1-inch double mirror is
screwed to the arm. Accessories are 2 lenses.
Height is 3-1/2 inches. It is signed, “825/574
Zeiss, Jena.” m



PART II1



COMPOUND MONOCULAR

Fig. 395. Junker, Magdeburg., Germany: Nuremberg
solar; 1791. (AFIP 706850 - 68-8625-7)

Made almost entirely of wood and
cardboard, this instrument (Fig. 395) has a
wooden base 4-1/2 x 4-3/4 inches to which is
screwed a thin, 4-1/2-inch-diameter, 5/8-inch-
wide copper rim. A 2-3/4-inch circular wooden
disc fits into the base. A 1-3/8-inch-high wooden
pillar housing the condensing lens at its terminal
point is inserted into the wooden disc.

The 4 x 1-1/8-inch cardboard body tube is
covered with a bluish-green paper. T'he
projection lens is in a wooden mount and screws
into a hollow wooden casing 2-1/2 x 1-1/8
inches, cut away in the front and back. Enclosed
in the casing is a 3/4-inch hollow tube on a spiral
spring to permit insertion of a slide. Focusing is
effected by screwing the projection lens
backward or forward. It is 8 inches in height.

From the description accompanying the
instrument, it is assumed that it was constructed
by Junker in 1791 at Magdeburg, Germany and
presented to the Kalkstein Regiment by its field
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chaplain. Instructions explain how it may be
used as either a solar or simple microscope oras
a camera obscura. B

Fig. 396. I. Newman, London, England; compound
monocular; C. 1820. (AFIP 710340 - 68-8625-8)

This Cary-type microscope (Fig. 396) screws
to the top of a box,6-7/ 16 x 4-1/2 x 1-3/4 inches,
that serves as a base. The rectangular pillar is 3-
1/4x 1/4x5/16 inches, and has a rack cut at the
back which is welded to the I x 5/ 16-inch portion
of the pillar that screws into the box. The gimbal
which holds the 1-1/4-inch single mirror fits into
the pillar with a pin. The 1-5/8 x 1-1/8-inch stage
is fixed to a pinion casing. with a similar plate
beneath and a spring fitting between the plate and
the stage. Thereisa 7/8-inch aperture in both the
stage and the plate beneath. The stage is
activated by rack and pinion and has openings for
forceps and condenser.

The body tube is 4-5/8 inches longand 1 inch
in diameter and the lower 2-3/8 inches is cone
shaped; it screws into a 1-3/4-inch arm which is
screwed to the top of the pillar. The eyepiece and
objective screw in; there is a field lens. Height is



9-1/4 inches.

Accessories are 3 objectives, a l-inch arm
that fits into an opening in the stage, condensing
lens, a live-box, stage forceps, and 3 ivory sliders;
it is signed, “I. Newman, 122 Regent St.” B

e

Fig. 397. Maker unknown; compound monocular; C.
1820. (AFIP 518997 - 68-5827-3)

The modified claw-footed base of this all-
brass instrument (Fig. 397) is 4-1/2 x 4 inches.
The 2-inch-high pillar screws into a compass joint
which is screwed to the limb. The 4-1/2 x 1/2-
inch tubular limb, attached to the 2-1/4-inch arm
with a key adjustment, has a rack and pinion; the
gimbal for the 1-1/4-inch single concave mirror
slides into the limb. The 2-1/8 x 1-5/8-inchstage
is screwed to the limb, has a 5/8-inch aperture,
two slide holders screwed to the rear, and two
openings for forceps.

The 5-7/8-inch body tube screws into the 2-
I/4-inch arm, has an eyepiece and screw-in
objective; it is 11-3/8 inches high when closed.

The instrument is a student model, either
English or French, of a type that was made over a
period of many years. B

This “Universal” achromatic horizontal
microscope (Fig. 398) is similar to, but smaller
than, those by the same maker pictured in Figures
61 (AFIP 19488) and 67 (AFIP 49081).

It is signed “Microscope Achromatique
Universal Invente par Charles Chevalier, Palais
National, 158, Paris.” (Donated by Dr. Arnold
J. deVeer as a gilt of Dr. Philip Graeme Cabaud)
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Note: Charles Louis Chevalier, 1804-1859,
began making his large horizontal microscopes in
1827. m

Fig. 398. Charles Chevalier, Paris, France; compound

monocular; 1835, (AFIP 758135 - 68-10063)

Fig. 399. Maker unknown; compound monocular; C.
1840. (AFIP M-031038 - 74-6717)
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I'he basec of this brass instrument (Fig. 399)
is 1-7/8 inches in diameter with a 1-1/2 x 1-1/4-
inch tube. cut away in the front to house the I-
inch-diameter single mirror. The top of the tube
forms the stage. Fixed to thestageisa [-5/8-inch
tube cut away front and back. into which slides
the 2-1/2 x 15/16-inch body tube with an
attached objective, The I-1/2-inch compound
ocular screws into the body tube: height is 7
inches. It is marked “*Made in France.” (Donated
by Captain Robert S. Pearsall, Jr.) B

Fig. 400. James Smith, London, England; compound
monocular; 1846. (AFIP 379059 - 69-10805)

T'his all-brass “lmproved Achromatic
Microscope™ (Fig. 400) has a folding tripod base
attached to a 3-3/8-inch circular plate from
which extend two 4-1/8-inch-high cylindrical
pillars with compass joint. A 3-7/8-inch-long,
3/4-inch-diameter tubular tailpiece is inserted
into the base of the l-inch-square x 2-1/2-inch-
long housing which holds the triangular rack and
two milled-head pinions. The 2-inch-diameter
mirror is concave on one side and plain on the
other. with two actions, is supported by a
cvlindrical bar, and may be moved on it vertically
or horizontally. The 2-3/4-inch-square stage has
two steady rackwork motions at right angles to
each otherand to the axis of the body by means of
two milled heads. It also has a sliding and
revolving plane with a ledge for objects and a
sliding picee with springs for clamping them., A
removable diaphragm is fixed under the stage
with a dovetail fitting, and the quantity and
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direction of light may be varied by the different
size holes in its revolving plate.

The 7-1/4-inch-long body tube fits into a 4-
inch arm which is screwed to the top of the rack.
The fine adjustment is located in the center of the
arm. The body tube 1s braced by two 6-1/4-inch-
long x 1/4-inch-wide flat bars whichextend [rom
either side of the rear of the arm for 5-1/2 inches
where they are connected to a I-inch circular
crossbhar screwed to the outer body tube which
has an objective and a |/4-inch ocular attached.
there is a sliding body. Additional accessories:
condenser on stand, | ocular, 4 objectives: 1/8-,
1-. 2-. and 3-inch (marked. “Baker, London™).
live-box. 3 prisms, and a mahogany carrving
case. When closed it is 16-1/2 inches high. Itis
signed on the [ront, *Jas. Smith, London, 141."
and was supplied by the maker to a Dr.
Thompson in November 1846.

James Smith, the founder of R. & J. Beck,
Ltd.. began making microscopes in the 1820's and
constructed J. J. Lister’s microscope for William
Tulley in 1826. Smith established his own
business in 1829 and in 1847 formed a partnership
with Richard Beck. the beginning of the famous
firm of Smithand Beck. About 1851 Joseph Beck
joined the firm and became a partner in 1857,
when the name of the firm was changed to Smith,
Beck and Beck. When James Smith retired in
1866, the firm became R.&J. Beck.

James Smith, the maker of this microscope,
and Andrew Ross and Hugh Powell were directly
responsible for most of the progress in
microscopes and optics in England in the mid-
19th century. W

Fig. 401. Maker unknown; compound monocular; C.
1850. (AFIP 379081 - 70-10721)



The reversed claw-footed base of this all-
brass instrument (Fig. 401) has a spread of 5 x 7
inches. The two 3-1/4-inch uprights are cast with
the base. The gimbal for the 2-inch double mirror
is attached to a swinging tailpiece; the 2 x 2-7/8-
inch stage has a 1-1/4-inch aperture. The curved
limb carries the milled-head fine adjustment, a 3-
5/8-inch-long casing, into which the 7-1/2-inch-
long body tube fits, and the rack and double
milled-head pinion. A condensing lens, an
objective and an ocular are attached to the body
tube,

When closed it is 14 inches high: it is not
signed. There is an additional unmarked ocular. a
collection of glass slides and a specimen forceps. B

Fig. 402. Ross & Company, London, England;
compound monocular; C. 1850. (AFIP 758133 - 68-
10060)

The 4-11/ 16-inch diameter ring base of this
instrument (Fig. 402) supports the 2-1/2-inch
tubular limb. The gimbal for the 1-1/2-inch-
diameter double mirror is screwed to the
swinging tailpiece. The 4-1/2x 3-7/16-inch stage
plate is incurved at the back, has a 1/2-inch
aperture, two spring clips and a substage disc of
diaphragms. The 3-1/4-inch-high pillar has a
milled-head fine adjustment at the top and a 1-
I/4-inch arm with a 2-1/4-inch-high sprung
casing into which the 5-7/8-inch-long body tube
slides. It has a calibrated drawtube, an ocular
and an objective marked, “2/3 in.. Ross,
London, 21637.” Overall height when closed is
10-3/4 inches. It is signed, “Eclipse, Ross,
London, 5498.” m
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Fig. 403, Maker unknown; compound monocular; C,
1850. (AFIP 379070 - 70-6269)

The claw-footed base of this instrument
(Fig. 403) is 3-1/4 x 4-3/4 inches. Thetwo 2-1/2-
inch-high uprights with compass joints are
screwed to the base. The 2-1/2-inch-long
tailpiece has a short arm on a pivot with gimbal
and double mirror.

I'he stage is 2-11/16 x 3 inches, has a 3/4-
inch aperture and two spring clips. The 5/ 8-inch-
square limb is 3 inches long with the fine
adjustment milled-head pinion at the top. The
outer casing for the body tube and the angle arm
are cast in one piece and slide into a grooved
fitting on the pillar.

The l-inch-diameter body tube is 5-1
inches long, has a double milled-head fitting into
which the ocular slides and screws to the top of
the tube: when closed it is 1| inches high. Itis not
signed, but the walnut carrying case bears a metal
tag engraved, “Clarkson’s Optical Stores, 338

4

High Holborn (Opposite Gray's Inn  Rd.
{LLondon, W.C. 1))," m
The reversed claw-footed base of this

instrument (Fig. 404) has a spread of 7 x 5-5/8
inches, with two 4-1/4-inch-high uprights
attached by screws, The stage plate is 5 x 2-3/4
inches, is incurved at the back, and has flanges to
which the 4-3/8-inch-high uprights are attached;
the fine adjustment is at the rear of the plate. A
tubular tailpiece, 4 x 3/8 inches, carries the
gimbal for the 2-1/2-inch double mirror on a
revolving arm. To the rear of the stage plate isa
tubular limb, 4-1/2 x 7/8 inches long, with
angulararm. The stage isadjustable by means of
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Fig. 404. Smith & Beck, London, England; compound
monocular; C. 1850. (AFIP 389498 - 70-1620)

milled-head pinions.

The body tube is 8-1/4 inches long, has a
drawtube and rack and pinions. The eyepiece
with two lenses fits into a second drawtube with
one lens, When closed it is 18-1/2 inches high.

It is signed on the front of the body tube,
“Smith & Beck, 6 Coleman St., London, 2270.”
Also on the front of the tube is the inscription,
“In memoriam, C. R. McClellan, M.D., 1846-
1852. Presented to the Brooklyn Hospital by W.
A. Pierrepont, M.D., Interne. April 1882 to
October 1883.” (Donated by Dr. Arnold J.
deVeer) B

Fig. 405. R. Field & Son, Birmingham, England;
compound monocular; C. 1855. (AFIP 709643 - 68-
8625-6)
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The cast iron base of this brass and black-
colored instrument (Fig. 405) has a spread of 5-
/4 x 5-1/2 inches and is mounted on a wooden
base 5-1/8 x 6-1/8 inches. The 2-9/16 x 3-1/2-
inch stage has a I-inch aperture, is incurved at the
back, and is attached to the 2-3/4-inch-high
uprights by pivot screws. The 3-1/2 x 3-1/4-inch
tubular limb carries the rack and pinions; the
mirror is missing. The 2-7/8-inch arm has a
milled head fine adjustment. The 5-1/2 x l-inch
body tube is in two sections, the upper section, 3-
7/8 inches long, screws into the lower section: an
ocular and objective are attached. There are
stage forceps. a live-box, and an extra evepiece.
Itis 11-1/2 inches in height. Itissigned, *R. Field
& Son, Birmingham.” The numberis 502. m

Fig. 406. Maker unknown; compound monocular; C.
1860. (AFIP 388684 - 73-3904)

The claw-footed base of this brass and black-
colored instrument (Fig. 406) has a spread of 5-
1/4 x 4-1/2 inches; two 3-1/4-inch uprights are
screwed to the base. The stage plate is 2-1/2 x 2-
1/2 inches, has two flanges and a I-inch collar.
There is a substage revolving disc of diaphragms.
A 3-1/8 x 3/4-inch tubular limb carries the
sliding casing for the 1-7/8-inch single mirror.

The 2 x 3-1/2-inch stage is incurved on one
side and connected by a 5/8-inch pin to a fixture
attached to and protruding from the base of the
stage plate. There is a milled-head pinion (one
missing) on the collar and a triangular bar with
rack within the limb. A 2-5/8-inch arm is screwed



to the top of the bar.

The 6-1/2 x 1-1/8-inch body tube screws
into the arm; the fine adjustment is screwed to the
lower portion of the body tube. There are two
objectives and one ocular. When closed it is 12
inches high. |

Fig. 407. J. Brown, Glasgow, Scotland; compound
monocular; C. 1860. (AFIP M-004047 - 74-7353)

The bent, claw-footed base of this instrument
(Fig. 407) has a spread of 4 inches in front and 5-
1/2inches from front to back. The stage plateis 2-
/2 inches in diameter and the mirror has a
diameter of 1-3/4 inches.

The hexagonal limb is 3 inches long and has a
fine adjustment screw at the top. The brass body
tube is 4-3/4 inches long with a single nosepiece;
when closed it is 10 inches high. It issigned, “J.
Brown, 76 Vincent Street, Glasgow.“H

This instrument (Fig. 408) is identical to
Figure 105 (AFIP 49111) with the exception it is
all brass except the uprights, and the substage
condenser slides into a cylinder affixed to the
trunnions; there is no mirror. Accessories
include an additional eyepiece, one diaphragm,
an achromatic condenser and a prism. The
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overall height is 13-3/4 inches.
“Smith & Beck, London, 1609.” ®

It is signed,

Fig. 408. Smith & Beck, London, England; compound
monocular; C. 1860. (AFIP 738597 - 69-8755)

Fig. 409. Maker unknown; compound monocular; C.
1860. (AFIP 518999 - 68-5827-1)

The English base of this instrument (Fig.
409)is4-5/8 x 5 x 4-1/ 8 inches and is mounted on
a 6-7/8 x 5-1/4-inch wooden base. There is a
revolving disc of diaphragms beneath the 2-3/4 x
3-3/4-inch stage plate, which is incurved at the
back and cast with the collarand flanges. The 4 x
3/4-inch tubular limb has a sprung sliding casing
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for the gimbal and 1-5/8-inch single mirror.

There is a double milled-head pinion screwed to
the collar and a triangular bar with rack within
the limb. The 3-inch-long arm is screwed to the
triangular bar. The 7 x 1-1/8-inch body tube
screws into the arm and has an objective and
ocular.  The milled-head fine adjustment is
screwed to the lower portion of the body tube.

Overall height is 12-1/2 inches. The ocular is
signed, “J.H. Steward, 54 Cornhill, London,”
and the number “8” is on the body tube below the
fine adjustment. m

Fig. 410. Charles Baker, London, England; compound
monocular; C. 1860. (AFIP 518996 - 68-5827-2)

The claw-footed base of this instrument (Fig.
410) measures 6 x 5-1/2 inches. Two 5-inch-high
uprights with compass joints are screwed to the
base. A triangular bar with rack is contained
within a 3-1/4 x 1-5/ 8-inch box-like casing and is
activated by two milled-head pinions. The 2-1/2
x l-inch tubular tailpiece is screwed to the base of
the casing. The gimbal for the 2-1/2-inch double
mirror is affixed to a sprung sliding collar on the
tailpiece. The 3-1/2 x 3-inch stage plate hasa 1-
1/4-inch aperture and a substage disc of
revolving diaphragms; the stage plate is activated
by two racks and pinions. The 7-7/8-inch-long
body tube with drawtube fits into the 5-inch arm
which is attached to the triangular bar by a
milled-head pinion. A milled-head fine
adjustment is on the arm; an ocular and objective
are attached. When closed it is 16-1/2 inches
high. It is signed, “Baker, 244 Holborn,
London.” W
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Fig. 411. Charles Baker, London, England; compound
monocular; C. 1860. (AFIP 388682 - 73-3911)

This all-brass instrument (Fig. 411) has a
flat claw-footed base to which are screwed two 4-
7/8-inch uprights. The circular stage is 3-1/2
inches in diameter, with a 1-1/2-inch aperture
and a substage disc of diaphragms. The tubular
tailpiece is 4 x 7/8 inches and has a single 1-1/2-
inch mirror on a gimbal and pin. There is a
double milled-head pinion and rack: the 3-1/2-
inch arm is screwed to the rack.

The 7 x 1-1/8-inch body tube screws to the
arm. It has a fine adjustment screwed at the
lower 1-1/2 inch: there is no drawtube. It has an
ocular and a 3-1/4-inch screw-in Baker objective.
Accessories include a bull’s-eve condenser on a
stand, an ocular and a l-inch objective, Itis 15
inches high, and is signed, “Baker. 244 Holborn,
London.” ®

The claw-footed base of this all-brass
instrument (Fig. 412) has two 4-1/4-inch
uprights attached. The 2-7/8 x 4-1/2-inch stage
is cast with two flanges and a l-inch collar, is
incurved at the back, and attached to the
uprights by pivot screws. The 3-5/8 x 7/8-inch
tubular limb carries a I-1/2-inch sprung casing
for the gimbal and a 2-inch single mirror. The
stage has a sliding bar, openings for condenser
and forceps and a 1-1/2-inch central aperture;
there is a fitting for a substage condenser.

There is a double milled-head pinion at the
rear of the collar, and a triangular bar with rack



Fig. 412. Callaghan, London, England; compound
monocular; C. 1860. (AFIP 739233 - 69-8757)

that slides into the limb. The 3-1/2-inch arm is
attached to the top of the triangular bar, The 8x
1-1/8-inch body tube screws into the arm and has
an objective and ocular. The fine adjustment on
the arm activates a projecting |1 x 3/8-inch bar
which extends from the rear of the body tube.
Overall height is 15-1/2 inches. It is signed,
“Callaghan, 23a New Bond St., London.” ®

Fig. 413. Salmon & Company, London, England;
compound monocular; C. 1860. (AFIP 740080 - 69-

8759)

The flat tripod base of this all-brass
instrument (Fig. 413) has a spread of 10 x 7-1/2
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inches; the two 7-inch-high uprights with
compass joints are screwed to the base. The I-
5/8 x 7/8-inch rectangular imb with rack at the
back fitsinto a4-1/4 x 2-1/2-inch box-like casing
and is activated by two 2-3/8-inch milled-head
pinions which have a spread of 6-1/2 inches. The
4-5/16 x 1-1/4-inch tubular tailpiece is affixed to
the lower end of the casing. The gimbal for the 3-
inch double mirror is affixed to the tailpiece by a
sprung sliding collar. The 4-1/2 x 6-1/2-inch
mechanical stage has a chain drive for backward
and forward motion and a Turrell-type screw for
side to side motion. The rectangular stage
aperture is 1-3/4 x 2-3/8 inches. A4-1/8x3-3/4-
inch slide holder is attached to the stage. The
fixture for the substage has three separate racks
and pinions to rotate the condenser, and to
provide both backward and forward and side to
side motion.

The 9-3/4 x 5/8-inch body tube with screw-
in objective fits into the 5-1/2-inch arm that
carries the fine adjustment and a pinion witha I-
3/8-inch shank for adjustment of the arm; there
is a drawtube. When closed it is 19-1/2 inches
high. It is signed, “Salmon & Co., |18 Lombard
Street, London.” W

a1 |

el
(g

o

Fig. 414. Henry Crouch, London, England; compound
monocular; C. 1860. (AFIP 379072 - 70-6266)

The black japanned English base of this
instrument (Fig. 414) is 5-3/4 x 5-1/4 x 3-3/4
inches. The 2-7/8-inch-long by 1-1/4-inch-
diameter tubular limb is on a trunnion and has a
top fine adjustment. The I-1/4-inch single mirror
s on a pivot arm and gimbal and attached to a 1-
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1/4-inch swinging tailpiece.

The stage is 2-7/8 inches square, is fixed to
the limb, and has a 1/2-inch off-center aperture
with a substage revolving disc of diaphragms.
The outer split casing for the body tube is 3 x |
inch and is connected to the limb by a 2-3/8 x 1-
5/8-inch angular arm.

The body tube is in two sections with an
overall length of 8 inches; the upper 3-1/2-inch
section screws into the top of the lower section
and has a milled head. A Brooke's double
nosepiece with two objectives and an ocular is
attached. There is an additional ocular and a
bull's-eye condenser on astand. When closed it is
13-1/2 inches high. It is signed on the base,
“Henry Crouch, London, 5464.” &

Fig. 4156. M. Phelps. London, England; compound
monocular; C. 1860. (AFIP 389500 - 69-11187)

The claw-footed base of this all-brass
instrument (Fig. 415)isattached to two 3-1/4-inch
curved uprights. The 3 x 3-3/4-inch stage has a
3/4-inch central aperture and a revolving disc of
diaphragms. The gimbal for the 1-1/2-inch-
diameter single mirror is inserted into the lower
portion of the limb. Coarseadjustment is by rack
and double milled-head pinion. The 2-3/4-inch
bar is screwed to the top of the triangular rack.
The 7 x I-inch body tube screws into the arm and
has a fine adjustment at the rear. An ocular and
objective are attached. Height is 14 inches.

Accessories are a clip-on vulcanite slide
holder with an oval-shaped aperture and a live-
box. It is signed on the base, “M. Phelps,
Maker.,” B
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Fig. 416. Maker unknown; compound monocular; C.
1860. (AFIP 707773 - 68-8625-4)

The claw-footed base of this instrument
(Fig. 416) and the two 3-inch uprights are cast in
one piece. The stage is 3-1/2 x 2-1/4 inches, cut
away at the back. is cast with two flangesanda I-
inch-high collar, and is attached to the uprights
by pivot screws. The 3-1/2 x 1/2-inch tubular
limb carries a slide casing for the 1-1/2-inch
single mirror and is attached to the stage collar.
The stage has a 7/8-inch aperture and a substage
revolving disc of diaphragms.

There 1s a double milled-head pinion
attached to the collar and a triangular bar with
rack within the limb. The arm is 2-3/4 inches
long and is screwed to the triangular bar. The
body tube is 6 x 1 inches. has a screw-in cone
nose, and screws to the arm. There is an ocular
and screw-in objective.

Overall height when closed is 12-1/2 inches.
It is similar to instruments made by Andrew Ross
of London. A label in the carrying case reads,
“Mary Grace Whitaker, Jan. 29, 1860.” ®

This instrument (Fig. 417) is similar to
Figure 117 (AFIP 138) with the following
exceptions: The base is 2-3/4 inches in diameter;
the stage is 1-7/& x 1-5/ 16 inches with a 3/8-inch
aperture; there is a single milled-head pinion and
a condensing lens is attached to the body tube;
there is an accessory ocular. When closed it is 7-
1/2 inches in height. (Donated by Edward C.
Pallette) ®



Fig. 417. Maker unknown; compound monocular; C.
1860. (AFIP 388669 - 73-3901)

Fig. 418. Maker unknown; compound monocular; C.

1860. (AFIP 388683 - 73-3913)

The black japanned English base of this
instrument (Fig. 418) is 5-1/4 x 5-3/8 x 3-1/2
inches, and is mounted ona wooden base, 6-1/4 x
5-1/4 inches. The 3-3/4 x 2-3/8-inch stage plate,
cut away at the back, has a 7/8-inch aperture and
is cast with two flanges and a l-inch collar. The 3-
I/4 x 3/d4-inch tubular limb, that carries the slide
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casing for the 1-3/4-inch single mirror, is
attached to the stage collar. Thestage hasa4-1/8
x 1-1/2-inch clip-on shde holder. There is a
substage revolving disc of diaphragms.

There are two milled-head pinions on the
collar and a triangular bar with rack within the
limb; a 3-inch-long arm is attached to the bar.
The 7-1/4 x I-inch body tube screws into the arm
and a milled-head fine adjustment is screwed to
the lower portion of the body tube. There is one
objective and one ocular. When closed it is 12
inches high. m

Fig. 419. J. & C. Robbins, London, England; compound
monocular; C. 1860. (AFIP 707083 - 68-8625-11)

The claw-footed base of this all-brass
instrument (Fig. 419) is 5-1/4 x 4-1/2 inches; two
3-1/2-inch-high uprights are screwed to the base.
The collar, stage plate and flanges are cast in one
piece. The tubular limb carries the slide casing
for the gimbal and 2-1/4-inch double mirror. The
4-1/4 x 2-3/8-inch stage plate, cut away in the
back. has a 1-1/4-inch aperture and a substage
disc of diaphragms. The stage has a 3-3/4 x 2-
1/8-inch sliding slide holder.

There are two milled-head pinions on the
collar and a triangular bar with rack within the
limb; a 3-inch-long armis screwed to the bar, The
7-inch body tube screws into the arm. A milled-
head fine adjustment is screwed to the lower
portion of the body tube: an ocular and an
objective are attached. When closed it is 14-1/4
inches high. It is signed, “J. & C. Robbins,
Bartholomew Close, London, Serial No. 209" &
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This instrument (Fig. 421) is similar to that
in Fig. 102 (AFIP 49108) with the following
exceptions: The stage is 2-7/8x2-1/2 inches, there
is no revolving disc of diaphragms, the tailpiece is
2 inches long, and the mirror is 2 inches in
diameter. The fine adjustment is on the side of
the body tube; height is 13 inches when closed. It
is signed, “Jos. Zentmayer, Philadelphia.”
(Donated by Philip R. Cosminsky) &

Fig. 420. Joseph Zentmayer, Philadelphia,
Pennsylvania; compound monocular; C. 1862. (AFIP
722250 - 69-3285)

This instrument (Fig. 420) is essentially the
same as that shown in Fig. 102 (AFIP 49108).
There is a bull’s-eye condenser on a stand, two
accessory oculars and two additional objectives,
one marked, “Gundlach Optical Co.. Rochester,
N.Y.” When closed it is 13-1/2 inches high. Itis
signed, “J. Zentmayer, Philadelphia.” ®

Fig. 422. W. Ladd, London, England; compound
monocular; 1864. (AFIP 712105 - 69-3442)

All elements of this brass instrument (Fig.
422) are attached to a flat dovetailed supporting
bar, 11 inches high and 1-1/8 inches wide. The
tripod foot is constructed of a framework of
blackened brass tubes securely braced together
and attached midway to the bar. A 2-1/2-inch
double mirror encased in a brass frame is screwed
to a movable double pivot which in turn is
screwed to the lower 1/2-inch of the bar; the stage
plate slides into the dovetail on the bar.

The 2-3/4-inch-square stage has two milled-
head pinions, one for vertical and one for
horizontal movement. A disc of diaphragms
slides into the base of the stage plate. The
substage condenser is attached to the supporting
bar with a milled-head adjustable screw, and its
fittings may be accurately centered to the axis of
the body tube by means of adjusting milled-head
pinions.

The body tube is 7 inches long, has a draw-
tube with lenses, and a Brooke’s double nosepiece

Flg: 421, Joseph .Zentmayer, Philadelphisa, with two objectives. It is attached to a S-inch-
Pennsylvania; compound monocular; C. 1862, (AFIP | handlet that slid e
767276 - 87-7142) ong handle-type arm dal siides up an ownon

215



the dovetail supporting bar. Coarse adjustment
is by two milled-head pinions that activate a
chain working around a spindle. This
arrangement was designed to permit smooth
movement of the body tube and was considered
to have an advantage over the rack and pinion in
that its action would not become weakened by
wear; the chain may be tightened by a small screw
at the top.

When closed it is 17 inches high. Itissigned
on the body tube, “W. Ladd, 11 & 12 Beak St.,
Regent St. W.” Accessories include a l-inch
Ladd objective, 3 oculars, 2 prisms, a bull’s-eye
condenser, a live-box, and forceps. W

Fig. 423. Smith, Beck and Beck, London, England;
compound monocular; 1864. (AFIP 379082 - 70-

10722)

This instrument (Fig. 423) is a duplicate of Fig.
101 (AFIP 49112) but carries a lower serial
number. One objective and one eyepiece are
attached; there are two additional eyepieces. Itis
signed, “Universal Microscope, Smith, Beck &
Beck, London, 3698.” &

The English-type base of this black and
brass instrument (Fig. 424) and the 4-inch-high
uprights are cast in one piece. The gimbal for the
1-5/8-inch diameter single mirror is inserted in
the tailpiece. The 3-3/8 x 2-3/4-inch stage hasa
l-inch aperture, two spring clips and a fitting for
a substage condenser. Two milled wheel pinions
are attached to the rectangular limb and the rack
is enclosed within the limb. The Hevelius-tvpe
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Fig. 424. Charles Collins, London, England; compound

monocular; C. 1865. (AFIP 712229 - 73-3906)

fine adjustment is on the top of the handle-limb
and arm, which is screwed to the 6-inch-long
body tube.

There are 2 substage condensers, | ocular, 3
objectives, a bull’s-eye condenser, and a Nicol
prism that screws into the base of the body tube.
When closed it is 10 inches high. It is signed, “C.
Collins, Optician, 157 Gt. Portland St.,
London.” ®

Fig. 425. John Browning, London, England; compound
monocular; C. 1865. (AFIP 707306 - 68-8625-3)

The horseshoe base of this instrument (Fig.
425)1s 4-7/8 x2-7/8 x 3/ 4 inches. The gimbal for
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the 1-1/2-inch single mirror is on a swinging
tailpiece which is screwed to the 2-3/4-inch-high
tubular pillar. The stageis2-1/2 x 3inches, hasa
7/8-inch aperture and a substage disc for
diaphragms. The 3-inch-long tubular limb is
screwed to the rear projection of the stage and
extends 1/2-inch beyond the pillar. The fine
adjustment is a milled-head pinion at the top of
the limb. The 2-inch-long arm fits over the limb
at one end and encircles the sprung casing for the
body tube on the opposite end. A condensing
lens on a ball and socket joint is inserted into the
lower section of the outer casing. The body tube
is 7-1/2 inches long and is in two sections; the
upper section screws into the lower section.
Overall height is 13 inches. It is signed, “John
Browning, 146 Strand, London.” @

& Lealand,

Fig. 426. Powell London,
compound monocular;

10806)

1865.

The back leg of the upright tripod of this
silver-plated instrument (Fig 426) is 4-5/ 8 inches
high; the two front legs are 5-7/8 inches high and
slightly bent with trunnions at the top; the legs
and 4-1/4-inch connecting bands are cast in one

England;
(AFIP 379060 - 69-
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piece. The 6-7/8-inch-long tubular limb has an
inner triangular bar with rack and a double
milled-head pinion. The 2-1/2-inch double
mirror is on a half gimbal and short arm.

The stage plate fits over the limb. The stage
is 3-3/8 x 2-1/4 inches, has a 1-1/2-inch central
aperture, a Turrell mechanical stage, a dovetail
slide, and rack and pinion motion. The 4-3/4-
inch-long arm is attached to the top of the
triangular bar with the fine adjustment at the
rear.

The body tube is 6 x 1-1/4 inches, is sprung
at the top, has a milled-edge drawtube and screws
to a spring nose fitting that extends 3/4 of an inch
through an aperture in the arm: the compound
ocular slides into the drawtube. Accessories
include a 1-inch objective signed, “M. Pillischer,
L.ondon.,” and an animacule. Height is 17-1/2
inches, and the entire instrument and accessories
are silver plated. It issigned onthe arm. “Powell
and Lealand, 170, Euston Road, London, 1865.”
| |

Fig. 427. Maker unknown; compound monocular; C.
1870. (AFIP 518980 - 68-2629-4)

The reversed claw-footed base of this
instrument (Fig. 427) has a spread of 5-1/8 x 6
inches; two 3-1/4-inch-high curved uprights are
screwed to the base. The stage measures4 x 3-1/4
inches and has a I-inch aperture; beneath the
stage isa revolving disc of diaphragms. The stage
plate is attached on one side to the stage by a
spring plate. Beneath the stage is an adjustment
screw for the stage plate.

The arm is slightly curved, is screwed to the



body tube and has an attached brass cylindrical
tailpiece. The brass body tube is 6-3/8 inches
long, has a drawtube, an unmarked ocular and
an objective marked “1”. Overall heightis 13-1/2
inches. (Donated by Hobart & William Smith
Colleges through Mr. Richard L. Freeman) m

Fig. 428. Maker unknown; compound monocular; C.
1870. (AFIP 389499 - 69-11188)

The flat, claw-footed base of this all-brass
instrument (Fig. 428) has a spread of 4-1/2 x 5-
1/4 inches and supports two uprights, each 3-3/8
inches high which are screwed to the base. A 7-
1/8 x 7/8-inch-long tubular limb on a trunnion is
slotted 3/8-inch from the base, has a sliding band
for the pivot gimbal, and a 1-3/4-inch-diameter
mirror.

The 2 x 3-inch stage plate fits around the
limb, has a l-inch aperture, a milled-head pinion
for left to right motion and a rack and pinion for
backward and forward motion. There is a
substage revolving disc of diaphragms. The
angular arm, screwed to the limb, and the casing
for the body tube are cast in one piece which is
slotted for the rack attached to the body tube,
and has two milled-head pinions. The body tube
is 6-3/4 inches long and has a short cone nose,
with the fine adjustment screwed to the front; an
objective and eyepiece are attached.

Accessories include a bull’s-eye condenser
on stand, two Leitz objectives, and an ocular.
When closed it is 12-1/2 inches high. The
mahogany carrying case is labeled, “E.G. Wood,
117 Cheapside, London.” &
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Fig. 429. Maker unknown; compound monocular; C.
1870. (AFIP 738897 - 69-8756)

This instrument (Fig. 429) is similar to Fig.
110 (AFIP 517554). It has a substage disc of
diaphragms and a 1-1/2-inch-diameter single
mirror. The objective is missing but it has two
oculars. When closed it is 12 inches in height.
(Donated by Dr. Dan Morse) B

Fig. 430. Carl Zeiss, Jena, Germany; compound
monocular; 1873. (AFIP 707244 - 68-8625-2)

This all-brass instrument (Fig. 430) has a
horseshoe base: a half-circle pillar is screwed to
the base and to the stage. The gimbal for the I-
1/2-inch double mirror is attached to a 2-1/4-
inch swinging arm screwed to the base of the
stage. The 3 x 4-inch stage. incurved at the back,



COMPOUND MONOCULAR

has a 1/2-inch aperture, two spring clips and a
substage disc of diaphragms. The 2-inch-long
limb is screwed to the rear of the stage and carries
a substage milled wheel fine adjustment.

The 6-inch sliding body tube fits into a
sprung casing attached to a 4-inch arm; an
ocular, marked “2” and a “Zeiss I objective are
attached to the body tube. When closed it is 11-
1/2 inches high. It is signed, “1138, 1993, Carl
Zeiss, Jena.” Itis Zeiss' “Microscope I model. ®

Fig. 431. James W. Queen & Co., Philadelphia,
Pennsylvania; compound monocular; C. 1875. (AFIP
518983 - 68-6563)

The claw-footed base and the two uprights
of this instrument (Fig. 431) are cast in one piece.
The stage is 2-3/8 x 2-1/4 inches with a 7/ 16-inch
central aperture and is cast to the uprights. The
stationary tailpiece for the 1-inch single mirroris
also cast to the pillars and to the stage. The
curved arm is 3 inches long. The body tube is 3-
7/8 inches long and slides into a 1-1/2-inch-long
casing attached to the arm. There is an attached
objective, eyepiece and field lens.

When closed it is 7 inches high. It is signed.
“James W. Queen & Co., Philadelphia,
Universal Household Microscope.” (Donated by
Mr. Larry lames) B

The horseshoe base of this brass microscope
(Fig. 432)is 3-1/2 x 2-7/8 inches and is curved at
the back. Screwed to the rear of the base is the 3-
1/4-inch-high tubular pillar. The gimbal for the
1-1/2-inch double mirror is attached to a
swinging tailpiece. The 2-7/8 x 2-3/4-inch stage
plate, covered with black vulcanite, is incurved at
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Fig. 432. E. Hartnack, Potsdam, Germany; compound
monocular; C. 1875. (AFIP 518981 - 68-2629-7)

the back, is fitted to the pillar, and hasa 1/ 2-inch
central aperture. There is a substage condenser
and iris diaphragm. Arising from the pillar is a
triangular bar with tubular outer casing 2-1/4
inches long, with a milled-head micrometer screw
fine adjustment at the top. The body tubeis4-1/4
inches long, has a short cone nose, and a
drawtube.

There are three oculars marked *27, 3", *4™,
an objective marked “Hom. Imm, N, I} and a
double nosepiece. Height is 9-3/4 inches. It is
signed on the drawtube, “Dr. E. Hartnack,
Potsdam.” The wooden carrying case has a brass
plate engraved, “E. O. Otis, M.D.” (Donated by
Hobart & William Smith Colleges through Mr.
Richard L. Freeman) ®

This brass and black instrument (Fig. 433)
has a 2-7/8-inch-high tubular pillar attached to
the solid tripod base with a compass joint at the
top. There is a Lister limb with a double milled-
head pinion, to which is attached a 3-1/4-inch
circular stage, with a glass stage plate 3-5/8
inches in diameter. Beneath the stage is a
revolving disc of diaphragms. The brass tubular
swinging tailpiece is 3 inches long and holds a 2-
inch-diameter double mirror on a gimbal.

The brass body tube is 8-1/2 inches long, has
a 1/2-inch cone nose and carries the rack. There
is a drawtube and a front fine adjustment.
Overall height is 15 inches. Itissigned. “No. 274,
James W. Queen & Co.. Philadelphia and New



York.” (Donated by Hobart & William Smith
Colleges through Mr. Richard L. Freeman) ®

Fig. 433. James W. Queen & Co., Philadelphia,
Pennsylvania; compound monocular; C. 1875. (AFIP
518979 - 68-2629-5)

Fig. 434. Geneva Optical Co,, Geneva, New York;
compound monocular; C. 1875, (AFIP 518976 - 68-
2629-6)

I'he claw-footed base of this instrument
(Fig. 434) has a spread of 3 x 3-1/2 inches; the
base and the 2-inch-high uprights are cast in one
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piece. The 2-3/8 x I1-3/8-inch stage fits into a
groove at the base of the armand is held firm by a
screw. The central aperture is 5/16 inches. A
revolving disc of diaphragms is screwed to the
under surface of the stage. The 1-1/2-inch
swinging tailpiece is screwed to the lower section
of the arm, and has a gimbal and l-inch-diameter
single mirror. The curved arm is 3 inches long
with two milled-head pinions.

The 3-1/2-inch-long nickel body tube carries
the rack and has a short cone nose with a screw-
on button-type objective. The eyepiece fits into
the drawtube. Overall height is 7-1/2 inches. Itis
signed, "Geneva Optical Co., Geneva, N.Y., "and
has a walnut carrying case. (Donated by Hobart
& William Smith Colleges through Mr. Richard
L. Freeman) W

Fig. 435, Charles Baker, London, England, compound
monocular; C. 1880. (AFIP 709202 - 68-8625-10)

This all-brass instrument (Fig. 435) mounted
ona 6 x 7-1/4-inch wooden base is similar to that
shown in Fig. 411 (AFIP 388682). However, it
has a 4 x 3-1/4-inch stage, incurved at the back
and a 2-inch-diameter mirror. There is a
specimen forceps mounted on the stage mirror,
and an attached ocular and objective.
Accessories are a bull’s-eye condenser on a stand
and a prism. Overall height when closed is 15
inches. It is signed, “Baker, 244 High Holborn,
London, England.” m
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Fig. 436. J. Parkes & Son, Birmingham, England;
compound monocular; C. 1880. (AFIP 711748 - 73-
3807)

The horseshoe base of this instrument (Fig.
436) is 3-5/8 x 3-3/4 inches. The 3/8-inch square
pillar is 6 inches high and arises from the rear of
the base. The gimbal for the double mirror is
inserted in the lower portion of the pillar. The 2-
/2 x 3-1/8-inch stage is screwed to the pillar, has
a 5/8-inch aperture, two spring clips and a
substage disc of diaphragms.

The 6-7/8-inch-long body tube slides into a
sprung casing attached to the pillar, and has an
objective and ocular; there is also an accessory
objective and an ocular. When closed itis 11-1/8
inches high. It is signed, *J. Parkes & Son,
Patentees, Birmingham.” (Donated by Dr, Irving
l. Laskey) ®

The claw-footed base of the all-brass
instrument (Fig. 437) has a spread of 7 x 5-3/4
inches; the two 4-inch-high pillars are screwed to
the base. The gimbal for the 2-1/2-inch double
mirror is attached to the 3-1/2-inch-long
swinging tailpiece. The 3 x 4-inch stage plate
carries a rack and two milled-head pinions to
provide motion for the Turrell mechanical stage.

The collar carries a triangular bar with rack
at the back, and two milled wheel pinions, The 8-
I/ 2-inch-long body tube screws into the front of
the 4-inch arm which is attached to the top of the
triangular bar. The fine adjustment is at the rear
of the body tube; an ocular and objective are
attached. When closed it is 17-1/2 inches in
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height. It is signed, “J. Parkes & Son, 5 St.
Mary’s Row, Birmingham.” &

Fig. 437. J. Parkes & Son, Birmingham, England;
compound monocular; C. 1880. (AFIP 518998 - 68-
5827-4)

Fig. 438. Maker unknown: compound monocular; C.
1880. (AFIP 518992 - 68-3877)

I'his all-brass instrument (Fig. 438) is similar
to Fig. 432 (AFIP 518981). There is a dovetail
slide beneath the stage, but no substage
condenser. The objective and eyepiece are not



marked. The stem of the fine adjustment bears
the figures “32”. Overall height is 10-1/4 inches.
While not signed, itappears to have been made by
E. Hartnack & Co. of Potsdam, Germany.
(Donated by Mr. Godfrev Zumbach through Mr.
Richard L. Freeman) &

Fig. 439, E. Leitz, Wetzlar, Germany; compound
monocular; C. 1880. (AFIP 388671 - 73-3903)

The base of this all-brass instrument (Fig.
439) is 6 x 4-1/4 inches: the 3-1/4-inch-high
rectangular pillar is screwed to the base. The
gimbal for the 2-inch-diameter double mirror is
on a fixed tailpiece. The 3-7/8 x 3-1/2-inch stage
has a 3/4-inch aperture and a substage condenser
with rack and pinion.

Rising from the stage plate is a collar and
triangular bar with a 2-1/2-inch-high tubular
casing with a milled wheel fine adjustment at the
top. Thefixed armcarries the rack and pinion for
the 3-1/2-inch-long body tube which has a
calibrated drawtube and a triple nosepiece. Two
objectives are attached; there is no ocular. When
closed it is 11 inches high. It issigned. “E. Leitz,
Wetzlar, No. 6547.” m

The black japanned English base of this
instrument ( Fig. 440) is 5 x 5-1/4 x 3-1/2 inches.
The gimbal for the I-1/2 single mirror is on a
swinging tailpiece. The 3 x 2-13/ 16-inch stage
has a 13/16-inch aperture and a cylinder for a
substage condenser. The 2-3/8-inch-long brass
limb has a milled wheel fine adjustment at the top
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Fig. 440. Henry Crouch, London, England; compound
monocular; C, 1885, (AFIP 388670 - 73-3910)

and a 1-1/2-inch arm.

The 5-3/4-inch brass body tube has a
drawtube, an objective and ocular, and fits into a
sprung casing on the arm; accessories are 2
objectives and an ocular. It is 11 inches high
when closed, It is signed, “Henry Crouch,
London, 476]1." &

Fig. 441. C. Reichert, Vienna, Austria; compound
monocular; 1888. (AFIP 708897 - 68-8625-9)

The horseshoe base of this instrument (Fig,
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441) is 3 x 3 inches, and the 6-1/8-inch-high
tubular pillar is screwed to the rear of the base
with the fine adjustment by micrometer screw at
the top. The gimbal for the 2-1/4-inch double
mirror is screwed to aswinging arm which in turn
is screwed to the pillar. The 2-1/4 x 3-inch stage
has a 1/2-inch aperture, two stage clips and a
substage disc of diaphragms.

The 4-inch-long body tube with drawtube
slides into a sprung casing, and has an ocular
marked “4” and an unmarked objective attached.
It is 9-3/4 inches high when closed. Itissigned on
the body tube, “C. Reichert, V111 Bez Bennogasse
26, Wien.” ®

Fig. 442. Bausch & Lomb Optical Co., Rochester, New
York; compound monocular; C. 1895. (AFIP 711657 -
73-3908)

This instrument (Fig. 442) is essentially the
same as that shown in Fig. 192 (AFIP 49190) with
the exception that the stage plate is round, there is
a mechanical stage and a triple nosepiece. It is
signed, “Bausch & Lomb Optical Co., Rochester,
N.Y. 18202; Chas. Lentz & Sons, Philadelphia,
Pa.” (Donated by Mrs. Edward C. Sawyer) &

The 6-1/2 x 5-inch horseshoe base and the 2-
1/2-inch-high pillar of this black and brass
instrument (Fig. 443) are cast in one piece. The 4-
I /4-inch-diameter stage has a 7/8-inch-diameter
aperture, and a mechanical stage with rack and
pinion motion. The substage condenser is on a
fixed tailpiece and has double racks and pinions.
The gimbal for the 2-inch double mirror slides

Fig. 443. Ed. Messter, Berlin, Germany; compound
monocular; C. 1895. (AFIP 766257 - 69-6116)

into the tailpiece. The 6-inch-long curved limb
has a side fine adjustment and double milled-
head pinion. The rack is attached to the rear of
the 4-inch-long body tube. There is a calibrated
sliding drawtube, a triple nosepiece with three
objectives and an ocular. When closed itis 12-1/4
inches high. It is signed. “Ed. Messter. Berlin,
38516, m

Fig. 444. Queen & Co., Philadelphia, Pennsylvania;
compound monocular; C. 1895, (AFIP M-031300-73-
3902)

This all-brass instrument (Fig. 444) issimilar



to, but slightly larger than that shown in Fig. 199
(AFIP 49147). It also differs in that the pillar is
tubular, there is a triple nosepiece, a substage
condenser, and a mechanical stage supported by
a square bracket which fits around the collar at
the base of the limb; an ocular and two Queen
objectives are attached. It is 12 inches in height,
and signed, “Queen & Co., Philada, 4597.” m

Fig. 445. Bausch & Lomb Optical Co., Rochester, New
York; compound monocular; C. 1895. (AFIP 388681 -
73-3905)

The 3-inch-high tubular pillar of this black
and brass instrument (Fig. 445) is screwed to the
5-7/8 x 4-1/8-inch horseshoe base. The gimbal
for the 1-15/ 16-inch double mirror is attached to
a swinging tailpiece. The 3-3/4 x 3-3/8-inchstage
has an I-1/4-inch aperture and a substage
condenser. The3-1/2-inch-long tubular limb and
angle arm are cast in one piece. The fine
adjustment micrometer is at the top of the limb.

The 4-inch-long body tube has a rack at the
back, a calibrated drawtube, an ocular, and
a Brooke’s double nosepiece with two objectives.
Itis 12 inches high, and signed, " Bausch & L.omb
Optical Co., Rochester, N.Y., 48466, Arthur H.
Thomas Co., Philadelphia, Pa.” m

The continental horseshoe base of this all-
brass instrument (Fig. 446)is 5 x 3-1/4 inches and
supports the 2-1/4-inch-high rectangular pillar.
The 4-1/2 x 3-1/4-inch stage is incurved at the
back. The stage plate is vulcanite and is 3-1/4 x 3
inches, has a l-inch aperture, and a substage iris
diaphragm.  The gimbal for the [-1/2-inch
double mirror is screwed to a swinging tailpiece.
The 3-inch-long tubular limb with angular arm
has a double milled-head pinion. The fine
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Fig. 446. R. & J. Beck, London, England; compound
monocular; C. 1895, (AFIP 518978 - 68-2629-3)

adjustment is at the top of the limb.

The 4-1/2-inch-long body tube has a rack at
the back, a graduated drawtube, an eyepiece, and
a double nosepiece with two objectives. Itis 1]
inches high and is signed, ‘R. & J. Beck, Ltd.,
London, 24622, and has a wooden carrying case.
(Donated by Hobartand William Smith Colleges
through Mr. Richard L. Freeman) &

Fig. 447. E. Leitz, Wetzlar, Germany. compound
monocular; C. 1898. (AFIP 518725 - 67-7141)
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This black and brass instrument (Fig. 447) is
similar to Fig. 196 (AFIP 49144) with the
following exceptions: The base is 5-1/2 x 4
inches, the mirror is 2 inches in diameter, the
stage plate 1s 3-3/8 x 3-1/4 inches, and when
closed it is 12 inches high. There is an extra
objective marked, “3, E. Leitz, Wetzlar,” and an
ocular marked “2”. It is signed, “E. Leitz,
Wetzlar, Nr. 48252"”; There is a wooden carrying
case. (Donated by Dr. Anthony Ambrose) B

Fig. 448, J. Swift & Son, London, England; compound
monocular; C. 1900. (AFIP 709200 - 68-8625-5)

The bent claw base of this black and brass
instrument (Fig. 448) is 5 inches high. The 3-
inch-long limb and arm are screwed on the
trunnion. The milled wheel fine adjustment is at
the top of the limb. The stage is 4-11/16 x 3-
11/16 inches cut away to fit over the top of the
base, and has a 1/2-inch aperture. Beneath the
stage is a vertical plate with rack and pinion
substage condenser and a swinging arm for the
gimbal and [-11/16-inch double mirror. The
brass body tube is 4 inches long, has a rack at the
back, a calibrated drawtube, and a triple nose-
piece. Anocularand two objectives areattached.

When closed it is 12 inches high, and is signed,
“J. Swift & Son, London.” @

This black and brass instrument (Fig. 449)
has a 4-1/4 x 5-1/2-inch horseshoe base, 2-1/2-
inch-high tubular pillar, a handle arm, 3-7/8 x 5-
1/4-inch stationary stage with vulcanite top. and
a screw substage with double mirror attached by
gimbal to a swinging tailpiece. It hasa rack and
pinion coarse adjustment and a side arm fine

Fig. 449. Spencer Lens Co., Buffalo, New York;
compound monocular; C. 1905. (AFIP 518982 - 68-
2629-2)

adjustment. The limb is 4 inches long and the 4-
| /4-inch-long brass body tube has a nickel
graduated drawtube. The ocularis marked “4x.”
There is a triple nosepiece labeled, “R. & J. Beck,
Ltd..,” and there are three Bausch and Lomb
objectives; overall height is 12 inches, The stand
is a No. 26, and it is signed, “Spencer Lens Co.,
Buffalo, New York, 3501.” (Donated by Dr.
John Gallagher) &

Fig. 450. Bausch & Lomb Optical Co., Rochester, New
York; compound monocular; 1906, (AFIP 389198 - 70-
1621)

This black and brass instrument (Fig. 450)



has a 5-5/8 x 4-1/8-inch horseshoe base attached
to a 3-inch-high rectangular pillar with a lever-
controlled inclination joint. The 2-1/8-inch
double mirror and substage condenser are
attached to a 2-1/2-inch rack which slides into a
fixed substage tailpiece controlled by a large
milled-head pinion. The 4-1/2 x 3-3/4-inch
vulcanite stage is incurved at the back to fit over
the base of the round 3-inch high upper portion of
the pillar with top fine adjustment; an accessory
mechanical stage is attached.

The 5-3/4-inch-long body tube, with rack
and pinion, has a drawtube, a short cone nose and
triple nosepiece, three objectives and an ocular,
and fits into the angular arm of the pillar, Itis 12-
1/2 inches high and is signed, “Bausch & Lomb
Optical Co., Rochester, N.Y., 56956.” (Donated
by Dr. Robert O. Emmett in memory of his son
killed in action in Vietnam in 1968) @

Fig. 451. Bausch & Lomb Optical Co., Rochester, New
York: compound monocular; 1908. (AFIP 518977 - 68-
2629-1)

This instrument (Fig. 451) i1s a duplicate of
that in Fig. 230 (AFIP 49145) by the same maker,
but it is not signed. The eyepiece isinscribed, 7.5
B&L.", and the objective,“32 & 4 mm.” Itis 8-1/2
inches high. (Donated by Hobart & William
Smith Colleges through Mr. Richard L.
Freeman) B

This black and brass instrument (Fig. 452) is
essentially the same as that shown in Fig. 235
(AFIP 49448). There is no mechanical stage.
Attached are 3 objectives and an ocular. When
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Fig. 452. Bausch & Lomb Optical Co., Rochester, New
York; compound monocular, C. 1910. (AFIP 518968 -
69-3443)

closed it is 11-3/4 inches high and is signed,
“Bausch & Lomb Optical Co., Rochester, N.Y.
93939.” (Donated by Dr. D. J. Davis) B

Fig. 453, Otto Himmler, Berlin, Germany: compound
monocular; C. 1920. (AFIP 518510 - 67-6578)

This instrument (Fig. 453) is identical to Fig.
247 (AFIP 8307). It is signed, “Otto Himmler,
Berlin N, 14168." (Donated by Daniel G.
Chvilicek) ®
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The 8 x 4-1/4-inch horseshoe base of this
instrument (Fig. 455) and the 2-inch-high pillars
are cast in one piece. The curved limbis 7-1/2
inches long and has a double side fine
adjustment. The 5-1/8 x 4-1/4-inch stage has a
3/4-inch central aperture, a substage condenser
and a mechanical stage.

The 5-1/2-inch-long body tube has rack and
pinion adjustment; an ocular and objective are
attached. Itis black with nickel trim,and 12-1/2
inches high when closed. It is signed, “Bausch &
Lomb Optical Co., Rochester, N.Y., USA.,
309528; U.S. Pat, 2,093,811.” B

Fig. 454. Spencer Lens Co., Buffalo, New York;
compound monocular; C. 1930. (AFIP 709657 - 68-
8625-1)

The base of this comparison instrument
(Fig. 454) is 10 x 5-3/4 inches. The stage plates
are 4-1/4 x 4 inches and the mechanical stages 2-
1/2 x 3 inches; they are equipped with racks and
pinions. The rectangular limbs are 6-1/2 inches
long with double, milled wheel pinions. The arms
of the 3-1/4-inch-long body tubes slide into the
limbs. Each body tube has a calibrated sliding
tube, an ocular and an objective. A horizontal
casing 7-1/2 x 1-1/2 x 1-5/8 inches with a central
ocular slides on to the top of thesingle oculars. It
is signed, “Spencer, Buffalo, US.A” ® Fig. 456. Tiyoda, Tokyo, Japan; compoung monocular;

C. 1945. (AFIP 712064 - 568-10062)

This instrument (Fig. 456) is essentially the
same as that shown in Fig. 457 (AF1P 518967). It
has 2 oculars and 2 objectives, and is signed,
“Tiyoda 16745.” (Donated by Colonel Albert E.
Minns, Jr.) B

This portable microscope (Fig. 457) has a
folding 4-1/8-inch V-shaped base which
supports the 4-1/2-inch limb and arm with a
double milled-head pinion and fine adjustment.
The stage is 3 x 3-5/ 16 inches, is fixed to the limb,
has a 1/2-inch aperture and substage condenser.
There is a gimbal with a 1-1/2-inch double
mirror on a swinging tailpiece. The 3-1/4-inch-
long body tube has a rack at the back, and a
double nosepiece.

There are 2 oculars (5X and 10X), 3
Fig. 455. Bausch & Lomb Optical Co., Rochester, New ob_;eclz\:'ESi (40-.0'65’ [0',0'30‘ and'90-‘l 23). When
York; compound monocular; C. 1940. (AFIP 758134 - closed it is 6 inches high, and is signed on the
68-10061) body tube, “Tiyoda, Tokyo, No. 7699, and on
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the arm, “Tiyoda, Tokyo, MKH Pat. 213050.”
(Donated by Lt Gen Kenneth E. Pletcher,
USAF, MC) =

Fig. 457. Tiyoda, Tokyo, Japan: compound monocular;

C. 1945. (AFIP 518867 - 73-3900)

Fig. 458. Maker unknown; compound monocular; C.

1960. (AFIP 518969 - 73-3899)

The oval-shaped base of this portable field
microscope (Fig. 458) is 7-1/2 x 3-1/4 inches.
The stage is 3 x 2-3/4 inches, has vertical and
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horizontal motion and a substage condenser.

There is 1-1/2-inch double mirror which fits into
a well in the base. The body tube and triple
nosepiece fit into a casing which is ona rack with
double pinions. There is a double fine
adjustment. Three objectives are attached on a
revolving nosepiece, and astorage case at the rear
houses three oculars.

The instrument is not signed and totally
devoid of markings except for the number
*660271.” It was used by the North Vietnamese in
a large hospital complex overrun by U.S. Forces.
It is unique in its compactness and is suitable for
routine procedures. (Donated by the Office of the
Surgeon General, Department of the Army) B

Fig. 459. Nippon Kogaku, Tokyo. Japan; compound
monocular; C. 1970. (AFIP M-031301 - 73-3909)

This Nikon model H hand microscope (Fig.
459), the same size as a 35mm camera body,
includes a three-place nosepiece, 2 lenses, Abbe
condenser with sliding top element, achromat
objectives (4/0.10, 10/0.25, 20/0.40, 40/0.65,
100/1.25 coil), and a built-in illuminator. It is
essentially an inverted microscope with standard
160mm tube length. It can beequipped for phase
contrast, darkfield and polorized light
microscopy. Because of its small size and light
weight it is an ideal field instrument. It is signed
“Nippon Kogaku, Tokyo. 32801.” (Donated by
Nikon, Inc. Instrument Division) B
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Fig. 460. James White & Sons, Glasgow, Scotland;
compound binocular; C. 1860. (AFIP 740437 - 69-
8758)

The claw-footed base of this all-brass
instrument (Fig. 460)is 6-3/4 x 7 inches; the two
3-1/2-inch-high curved uprights are screwed to
the base. The gimbal for the 2-inch-diameter
double mirror is screwed to a sprung casing on
the 3-inch-high tubular tailpiece. The 2-1/2 x 3-
5/8-inch stage plate has a 3/4-inch aperture, a
substage disc of diaphragms and a mechanical
stage with two spring clips. The 7-inch-long
curved limb carries the rack and two milled wheel
pinions, The body tubes are 10 inches long and
have racks and double milled-head pinions for
the drawtubes; fine adjustment is at the lower end
of the body tubes. A prism box is inserted in the
nosepiece, and two oculars and one objective are
attached. There are two accessory objectives, a
bull’s-eye condenser on a stand, and a prism
mounted on a 2-inch-long revolving rod with a
sprung casing for attachment to the nosepiece; it
is 17-3/4 inches high when closed.

It is signed, “J. White, Glasgow.” It is also
inscribed, “J. B. R. Purchased with the Lord
Rector’s Prize of 25 (guineas) gained at Glasgow
University, May I, 1861.” “J. B. R.” (James Burn
Russell) received this special prize for an essay on
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China. Dr. Russell later became health officer
for Glasgow and was the author of numerous
books. A bust of Dr. Russell stands in the Town
Clerk’s Office in the Glasgow Municipal
Building.

James White & Sons began business in 1849
as electrical and marine instrument makers in
Cambridge Street, Glasgow. In 1902 the firm
amalgamated with a relative of Lord Kelvin to
become Kelvin & White. Lord Kelvin, the first
Baron of Largs, and a famous physicist, invented
the Kelvin temperature scale and the mirror
galvanometer. In 1950 the firm concentrated on
industrial instruments and in 1958 went into
liquidation. ®

Fig. 461 Spencer Lens Co., Buffalo, New York;
compound binocular stereoscopic; C. 1900. (AFIP
379076 - 70-9924)

The 10-inch-diameter circular base of this
instrument (Fig. 461) and the 13-inch-high pillar
are cast in one piece. A rack and pinion
movement in the base raises the vertical pillar,
which carries the 17-3/4-inch-long horizontal
arm, also equipped with rack and pinion. The
binocular body tube slides onto the horizontal
arm. A regular microscope rack and pinion
permits  vertical movement in focussing;
objectives and oculars are attached. There are



six-clamps for fixing the instrument in any
position, It is signed, “Spencer, Buffalo, N.Y.,
U.S. A"

This instrument was used for many years by
Dr. Pevton Rous, famed American pathologist.
and was donated to the Museum by the
Rockefeller Institute following Dr. Rous’ death
in 1970. =

Fig. 462. Bausch & Lomb Optical Co., Rochester, New
York; compound binocular, C. 1905, (AFIP 518971 -
67-10992)

This projection microscope (Fig. 462) has a
4-inch-diameter circular base, a 4 x 4-1/4-inch
stage and a revolving double substage condenser
with rack and pinion. The coarse adjustment is
by diagonally cut rack and pinion; the fine
adjustment is of the prism type. The body tube is
2-1/2 inches in diameter and has a triple
nosepiece.  The eyepiece is mounted on a
revolving arm. It is signed, “Bausch & Lomb
Optical Co., Rochester, N. Y., 582." (Donated by
Dr. Oscar W. Richards) ®

The horseshoe base of this instrument (Fig.
463) is 7 x 4-1/8 inches and is cast in one piece
with the pillar. The curved limb is 6 inches long
and has a side fine adjustment. The 4-1/4 x 4-
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Fig. 463. Spencer Lens Co., Buffalo, New York:
compound binocular; C. 1920, (AFIP 379077 - 70-
9925)

1/8-inch stage has a 5/8-inch aperture and a
complete substage with a pinion adjustment.
There is an attached gimbal with 2-inch double
mirror. The body tube has a prism system and
two adjustable parallel oculars, rack and pinion
coarse adjustment, and a triple nosepiece with
three objectives.

It is signed, “Spencer, Buffalo, U.S.A"
When closed it is 11-3/4 inches high and has a
wooden carrying case, Accessories include a
monocular body tube; two blue glass discs; two
oculars; and a B & L objective marked “Oil
1.8mm 1.25, 97X." This instrument was owned
and used by Dr. Peyton Rous. B

Fig. 464. E. Leitz, Berlin, Germany; compound
binocular, C. 1922. (AFIP M-31037 - 73-3912)



“OMPOUND BINOCULAR

The 6-1/2 x 4-1/2-inch horseshoe base of
this black and brass instrument (Fig. 464)
supports a 3-inch-high rectangular pillar that has
a lever-controlled inclination joint, The 6-1/4-
inch-long curved limb has a double side fine
adjustment, The 2-inch double mirror is on a
stationary tailpiece. The 4-1/2-inch-diameter
stage plate has a mechanicalstage and a complete
substage condenser with rack and pinion.

The body tube has a prism system, a
quadruple nosepiece, two adjustable parallel
ocular tubes, and rack and pinion coarse
adjustment; four objectives and two oculars are
attached. When closed it is 13-1/2 inches high,
and is signed, “Ernst Leitz, Wetzlar.”
Accessories include a single body tube, 4
objectives, 4 oculars, a circular stage, and a
carrying case. (Donated by Major General Elbert
DeCoursey, MC, USA) B

Fig. 465. Carl
binocular; 1928.

Germany, compound

Jena,
(AFIP 701042 - 67-5272)

Zeiss,

The V-shaped base of this instrument (Fig.
465) is 8-1/4 inches with a spread of 5-1/2 inches.
The curved limb i1s 9-1/2 inches long and moves
on a compass joint; the fine adjustment is on the
limb. The stage plate is 4-1/2 inches in diameter
and has a circular revolving stage squared off on
two sides with micrometer adjustments. There is
a swingout Abbe condenser and a stationary
condenser below the stage. The body tube is 3-
5/8 inches long and 2 inches in diameter and has
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rack and pinion coarse adjustment; the
adjustable binocular evepiece revolves. Each
ocular 1s marked K 10X, Bitukni. The quadruple
nosepiece has three Zeiss objectives and a Leitz
oil immersion. Overall height when closed is 16
inches.  The serial number 1s 185151; the
binocular is marked, “Carl Zeiss, Jena, Nr. 5010,
Germany™; and the body tube, “Carl Zeiss, Jena.”
The microscope is of the series Model F, and was
sold to Messrs. Bennett, N.Y., 26 September
1928. m

Fig. 466. Bausch & Lomb Optical Co., Rochester, New
York; compound binocular; C. 1940. (AFIP 763434 -
69-6115)

The flat base of this stereoscopic microscope
(Fig. 466) is 5-1/4 x 8 inches, is curved at the
back, has a 3-3/ 8-inch-diameter aperture and a 4-
5/8 x 5-1/8-inch glass plate. The 4-inch-high
pillar is screwed to the base and carries the rack
and pinions. At the top of the curved limbare the
binocular tubes each with a 10X wide F ocular,
There are three interchangeable objectives,
marked 1, 2, and 3, and two additional oculars
marked 15 X wide F. When closed it is 10-1/2
inches high, and is signed “Bausch & Lomb
Optical Co., Rochester, N.Y.. U.S.A., JB278."
This “Stero-Zoom™ microscope assists the userin
combining a 3-dimensional examination of
opaque and transparent medical fields. B

The smooth-surface stand of this Ortholux
microscope (Fig. 467) is of noncorroding metal.
The widely curved, torsion-free tube carrier is
turned away from the observer, to permit a clear
unobstructed view of the stage. The coarse



focusing and micrometer screw with graduated
drumhead s set low. Both focusing
mechanisms mounted on ball bearings act on the
square object stage. The low-set controls for the
coarse and fine focusing, for the mechanical
stage, and for the aperture and field of view
diaphragms of the condenser, are arranged
within convenient reach. The controls forthe two
directions of motion of the mechanical stage are
mounted coaxially.

There is a substage two-diaphragm bright
ficld condenser with rack and pinion, and the
monocular and binocular body tubes are
interchangeable. There is a quadruple nosepiece
and interchangeable eyepieces, and also a built-in
illumination, The lamp housing is well
ventilated, detachable, and is located outside the
stand. It is signed “E. Leitz, Wetzlar, Germany,
414518." m
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Fig. 467. E. Leitz, Wetzlar,

Germany;
binocular; 1950. (AFIP 518724 - 67-7149

compound



ELECTRON MICROSCOPES

Fig. 468. W.A. Ladd, University of Toronto, Toronto,

Canada; electron microscope; C 1935. (AFIP 378999 -
73-4413-3)

This was the first successful operating
electron microscope (Fig. 468) in the United
States. It was built by W. A. Ladd who was
working under a Columbian Carbon Fellowship.
It was sent to Columbian’s Research Laboratory
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in 1940 but was never placed in production.

(Donated by the Columbian Carbon Company)
| |

Fig.469. Radio Corporation of America, Camden, New

Jersey; electron microscope; 1948. (AFIP 518973-73-
4413-2)

This was the first commercially produced
electron microscope (Fig. 469) in the United
States; it was designated the EMB model. ®



Fig. 470. Lovins Engineering Company, Silver Spring,
Maryland; plenary (electron) microscope; C. 1955.
{AFIP 762401 - 74-6379)

This plenary microscope (Fig. 470) is a
modification of the Vickers projection
microscope. 1t was made by the Lovins Company
for use in tissue culture, particularly for time-
lapse studies. Its serial number is 51183. |
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Fig. 471.Radio Corporation of America, Camden, New

Jersey; electron microscope; C. 1955. (AFIP 388865 -
73-4413-4)

This was the first desk model electron
microscope (Fig. 471) manufactured in the
United States by RCA. (Donated by Jerome J.
Wolken) B



ELECTRON

Fig. 472. Radio Corporation of America, Camden, New
Jersey; electron microscope: C, 1955, (AFIP 031304 -
73-4413-1)

This was RCA’s EMU3F model (Fig. 472). m

The Stereoscan scanning electron microscope
(Fig. 473) based on research by Dr. Oatley at
Cambridge University, was developed and
commercialized by Cambridge Scientific
Instruments, Ltd. in 1963. The instrument
illustrated was delivered to the DuPont Fiber
Surface Research Section in 1965 and donated
by the E. I. DuPont de Nemours & Company,
Inc.. to the Armed Forces Medical Museum in
1973.
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Fig. 473. Cambridge Scientific Instruments, Ltd.,
Cambridge, England; prototype Stereoscan scanning
electron microscope; 1963. (AFIP M-000-198 - 73-
94-1)

The Stereoscan was chosen for textile fiber
research because of its great depth of focus, up to
300 times that of light microscopes, and its ability
to detect infinitesimal surface details on solid
bulk specimens. With resolution down to 200
angstroms (.020 micron), it provides direct
reading magnifications from 50 to 50,000
diameters. Unlike electron transmission images,
the three dimensional stereoscopic image is
provided by differential analysis of scintillation
from the electrons reflected and emitted from the
specimen. The focussed electron beam is moved
by scanning coils in the final lens across the
specimen covering areas from 2 to 2000 microns
square. Objects require little or no preparation
or can be metal coated, are not subjected to
strong heat and specimens up to 12 mm in
diameter and several millimeters thick can be
manipulated while being observed.

As shown in Fig. 473 the major components are
the electron-optical column on the left; control
rack, display screens and camera in the center;
and additional power supply to the right. Many
ancillary units such as X-ray microanalysis can
be integrated into the system. ®



SIMPLE

Fig. 474. Bausch & Lomb Optical Co., Rochester, New
York; simple microscope; 1933. (AFIP 701651 - 74-
6716)

This microscope (Fig. 474) is a replica of an
original simple microscope made about 1673 by
Antoni Van Leeuwenhoek of Levden, Holland.
1t is similar to that pictured on page 153. Fig. 284
(AFIP49150). (Donated by Dr. Stanhope Bayne-
Jones) W

The horseshoe base of this instrument (Fig.
475) is 5-1/4 x 3-1/4 inches. and supports the 3-
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Fig. 475. Bausch & Lomb Optical Co., Rochester, New
York; simple dissecting; C. 1900. (AFIP 379073 - 70-
6267)

[ /4-inch-high tubular pillar; a triangular bar with
rack at the back slides within the pillar by pinion
control. A 2-inch-long swinging arm is attached
to the top of the bar. and screwed to one end 1s
another arm, 3 inches long. which ends ina I-
inch-diameter aperture into which fits the ocular.

The stage plate is 4 x 3-1/4 inches with
attached metal grooves on each side into which
the glass stage slides. The 1-5/8-inch mirror.
concave on one side and white translucent on the
other. fits into a gimbal inserted into the lower
portion of the pillar,

When closed, it is 5 inches high, and is
signed. *Bausch & LLomb Optical Co.. Rochester.
N.Y. 39824, Arthur H. Thomas Co..
Philadelphia,  Pennsylvania.” Accessories
include 2 Bausch & L.omb oculars: a glass stage.
3-7/8 x 2-3/ 8 inches; a black shield, 2-7/8 x 2-5/8
inches: and a wooden carrying case. ®
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