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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. lt 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 organi7c medical records Qf the Union 
Army, he was placed in charge of the Library of the Surgeon General's Office in I 865, and dur
ing the next thirty years 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 I 884, 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 cataly7.ed 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 III 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 lnstitute'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,\\ ho had a long and distinguished career on the staffof the Medical Museum prior to 
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 I and 11, and 
prior to her retirement completed the manuscript for Part 111 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 of 
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 M icroscope 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 ascerta in 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 
instrumentat ion over the years from the late sixteenth century to t he present; it is simply a des
cription of a unique collection of microscopes. While the collection conta ins nea rly 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 advances in 
instrumentation are, however, in almost a ll instances represe nted by a specific instrument or 
accessory. 

It is to be noted that in catalogues, reference works, and publications pertain ing to microscopes, 
the manner in which pertinent words are spelled varies co nsiderably. 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. In a ll other instances present day termi nology is emp loyed for 
the sake of uniformity. 

The majority of the descriptions arc accompanied by a photograph of the instrument being des
cribed. Each photographic illustration is fo llowed 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. andi or country where made, the type of mic roscope, 
year of manufactu re, 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 a re dimensions, special construction details. variations in lenses, 
pillars. bases, limbs, arms, focusing, and stages, how signed, and accessories such as eyepieces. 
oculars, condensers, and objectives. Also part of the collection are severa l hundred additional 
accessories not related to specific microscopes; these a re not listed in the descriptions. 

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

In a number of instances where reproductions of early I7th 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 

vii 



instruments along with 19th and 20th century models. 

The instruments pictured and described in Part II 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 I. 

The instruments pictured and described in Part II I comprise those acquired and accessioned to 
the collection since the publication of the F irst Edition of this volume in June I 967. 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 I I. 

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 visuali7.e medicine still existing within the realm of magic and the 
witch doctor. 

We of the Armed Forces Medical Museum are proud of this splendid collection. grateful to 
th06e 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 
too ls which have made possible the fascinating story of progress in medicine, arc welcome to see 
this collection and many other outstanding medical exhibits on display in our public medical 
museum. 

JOSHUA E. HENDERSON 
Colonel , YC, U.S. Army 
Curator, Armed Forces Medical Museum 
Armed Forces Institute of Pathology 
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HISTORY OF TH E MICROSCOPE 

He len R. Purtle, F.R.M.S. 

The folluwinK article was prepared hy Helen R. Purtle, jormerlr assisranr 
curator of rhe Armed Forces Medi<'al Museum and Fe/loll' of the Royal 
Microscopical So<'iety of Great Britain. and was published in" ti1cyclopedia 
of' Microscopy and Microrechnique" hy Van Nos1rand Reinhold Com/JOl1)'. 

Nell' York. This short history q/' the micro.1·(·ope is puhli.1hed here as a 
supplement to the Billings lvficroscope Collecrio11 narrarion. prepared in it.1 
entirety hy A1i.1.1 Purtle. hw ll'hich is COf(/ined only to those 1t15/ru111e111.1 
ac111allr comprising the /Jilling.1 Collecrion. 

A number of hi~tories of the microscope have been written; some limited in scope to ~pccific 
geographic areas. others limited to scient1f1c accompli:..hments in specific centuries. I his 
history is based on an e.\hibit in the Medical :'vlu~eum or the Armed rorces ln~titute of 
Pathology--" I he fa·olution of the Microscope"- - which depicts some 250 hii.toric in-;trumcnts 
from the tot<tl collection of over 650. These instruments were selected for exhibit to show 
p_!'ogressi\'e improvements in design from the late sixteenth to the mid-twentieth centuries. 

I he word microscope was coined in 1624 b} a memherofthe first Academia dei Lince1. a group 
of scientists that included Galileo. Cesi and Stelluti. Galileo. although better known for his 
work with telescopes, is credited with hcing the first scientific user of the microscope. I lowe\'er. 
Hans and Zaccharis Janssen of Middleburg. Holland constructed an in-;trument between 1590 
and 1610 which 1s generally rl!cogni1ed as the first compound microscope. It wa~ about 12 
inches long and 2 inche<; in diameter. made of three tubes of tin and con tamed two lemc-; "ith 
focusing accompli!>hed b~ a -.l1ding tube. 

The earliest Italian compound microscopes arc of the sliding tube and screw-barrel lormi.. and 
were developed in the late seventeenth century. All oft he e:xta nt exa mplc'\ conform to the same 
general appearance and optical structure. 

Giu~eppe Campani. horn in Castel San Felice. Italy. in 1635. wa!> noted for the perlection of his 
lenses and he in\'cnted 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 toeonstruct the field 
lens from a dc:-.ign hy Monconys. C. 1660. a form subsequently developed by Rohert llookc in 
1665. 

In 1662 Campani made an ivory compound microscope on a sil\'er support. the optical ~ystem 
of which consisted of an ocular and an object-lens. without a field lcni.. 11is1665 small wooden 
microscop.e with a brass stand, a !so without a field lens. which a I lowed transparent objects lo he 
seen by directing the instrument toward thl! light. is con-.idcred to be the precursor of the pocket 
microscopes (I ig. 3. Billings Collection). It \\as also the model from" hich the Wilson screw
harrel and similar instrumcnb were developed. 

Histories of the microscope describe and illustrate the sliding-tube microscope using an 
example in the collection of the Museo Copernicano in Rome attributed to J·ustachio Divini. C. 
1668. Oi\ini was an optical instrument maker who established himself in Romeatahout 1646. 
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A replica of this microscope, made by John· Mayall of England from the o riginal, is a lso 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 t he 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 piano-convex lenses with the convex 
surfaces in contact. 

William Hornberg, 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. His early instruments utilized a ball and 
socket joint at the base of the vertical pillar to allow inclination of the body tu be. 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 fie ld lens. His "M icrographia: 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 exam ined 
under a piano-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 (sec Clay & Court, p. 21) found in a microscope made by Cu lpeper 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 contro l the distance 
of the eye 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 piano-convex. The eye lens consists of two biconvex lenses, the lower 1-1 I 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 I 686 by Oepovilly consists of a 
single lens mounted between two thin brass plates hinged at the bottom. with focus ing 
accomplished by a thin brass wheel containing e ight lenses at the top of the instrument. 

John Marshall of England, one of the great opticians of the latte r part of the 17th century, 
introduced a bull's-eye condenser in an adjustable ring mount below the object ho lder. 
Focusing is achieved by a coarse adjustment attached to the upright support arm. The 
instrument may be t il ted on a ball and socket joint after the design of Hooke. 

Edmund Culpeper ( 1660-1740), a maker of mathematica l 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 brass stage. and recessed brass stage. Fixation of the mirror 
in the optical axis was one of his innovations. The arrangement of the three pillars is peculiar to 
Culpeper. the upper tier be ing supported bythestageand not in line with the lower tier. He also 
made a screw-barrel instrument about 1720. wh ich had been invented many years earlier and 
was gieatly improved by James Wilson in 1702. whose modifications of the optica l system 
popularized the screw-barrel and resulted in the associa tion of his name with the in strument. 

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

Most of the Culpeper models were made with cardboa rd drawtubes. but some ( 1790) were 
supplied with brass bodies which made possib le the use of a rack and pinion for focusing. 
Continued popularity of the Culpeper model following the development and improvements of 
the Cuff instrument is somewhat surprising from the scientific point of view. It is likely that 
most of the later Culpcpers were for use by the leisured classes for the amusement of their 
guests. Science was fas hionab le <1nd this was an <1ttractive scientific instrument wh ich anyone 
could easily operate. 

John Cuff ( 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 
work ing in the rectangula r block on top of the pillar. He also fitted a Lieberkuh n to a sleeve 
which slipped over the objective cone. The Cuff model was copied by most makers for almost 
100 years. 

:"Ja ime and Blunt of London. C. 1760, made a Cuff-type chest microscope. an important 
development in the hinged inclining pillar. Henry Pycfinch. also ol London, made a Cu IT-type 
after 1750 with a screw focusing 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 London 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-Jens" at the top of the nosepiecc 
(original ly introduced in the Culpeper-Yarwell microscope) which served as a back lens for the 
objectives. He replaced the Hcvclius 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 I 717. The 

XII 



round base with its cut-out side later evolved into the horseshoe base of modern times. 

!\box mic roscope utilizing a Cuff model was probably made by George Brander of Augsburg 
about 1769. It cou ld be used for opaque objects with direct ligh ting or fortransparent objects 
with light reflected from a mirror with in the box, in which case the condenser would be 
positioned beneat h the stage. 

L. F. Delleba rre, Leyden, Holland, made a variety of m icroscopes. His" Un i versa I" ( 1777) was 
very popular in France (Fig. 29. Billings Collection). The ocular contained four biconvex 
lenses which could be used in pairs or altogether. Magnificatio ns from 230 to 1, 170 diameters 
were attainable. Focusing was by rack and pinion. 

George Adams of Lo ndon introduced his "Variable" microscope in 1771. Inclination was 
controlled by a large toothed whee l which was turned by a pin ion. The object ives were 
constructed so that one could be screwed onto another to provide a compound objective lens. It 
cou ld he used as a simple microscope by replacing the compound hody tube with a ny of the 
simple lenses and Leiberkuhns (An illuminating mirror int roduced in 1738 by Johann 
Nathanie l Lieberkuh n and named after him . which permits observation o f 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 Bleuler of London about 
1780. In 1810 he made an instrument si milar to the Adams' and .Jones' models but did not 
include the ''aquatic" movement feature. By removal of the body tube, it cou ld be used as a 
simple microscope. 

Earlier, John Bleuler made an in strument with the eyepiece equipped with a third biconvex 
lens, a feature which appeared several years later in Adams' "Un iversal." 

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 vary ing size 
holes to control the amount of light. 

Dollond also made a solar microscope about 1790 wit h a movable m irror.a Cuff innovation of 
1744, to permit the body to remai n stationary. The solar mic roscope. a development I'rom the 
camera obscura, utilized sun light to project a magnified image onto a screen. This was used 
both for study and entertainment. Most microscope make rs produced them from the early 18th 
century to the m id - 19th century. 

The business of George Adams of London was carried on by W. and S. Jones after 1795: they 
produced the "Jones Most Improved Microscope" in 1798. It is considered the final 
development of Cuff's original instrument. It bro ught into one m icroscope 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. 

T he 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, Jive-box. o r other means 
of ho lding_ 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 S isson of London constructed a pocket (portable) microscope in 1776 a fter the design 
of Dr. Demainbray, tutor to the Prince of Wales (later George 111), with the object ive lenses on a 
sliding bar and the prepared objects on a revolving disc. 

At the beginning of the 19th century, chromatic and spherica l aberration were unsolved 
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prob lems wh ich prevented clear, undistorted microscopic images. The lenses being used were 
little better than those found today in inexpensive toy microscopes. Unsuccessful attempts at 
correction with various lens combinatio ns and diaphragms had been made by opticians and 
instrument make rs for almost a century. "Achromatic" microscopes were produced but it was 
nearly 1850 before achromatic le ns systems were generally accepted . 

In 1825 Vincent Chevalier of Paris made the "Microscope Achromatique Perfectionne" (Fig . 
55. Billings Collection). He and his son were lead ing opticians who contributed greatly to the 
deve lopment of achromatic lenses. A revolving di~c of diaphragms beneath the stage was a 
Cheva lier innovation, later adopted by most make rs. Charles Chevalier of Paris brought out 
his ''Microscope Universal Achromatique" in 1834. furnished with reflecting objectives. 
condensers a nd po larizers. The first instrument maker of the Cheva lier family was Louis
Vincent Chevalier ( 1734-1804) who established a sho p in 1765 in Paris. His third son. Vincent 
Chevalier ( 1770- 184 1) became one of t he foremost makers of microscopes in the 19th century. 
Vincent Chevalier's son. Charles Cheva lier ( 1804-1 859) carried on the t rad it ion of the lami ly. 

Jean-Gabriel-Augustin Chevall ier of France ( 1778-1848) may have been re lated to Vincent and 
Charles Chevalier but was from another branch of the family. Trained in making optical 
instruments by his maternal g ra ndfat her. Francois Trochon. he inherited the business in 1796 in 
Paris and became we ll known for his op tical inventions. He s igned his instruments" I 'ingen ie ur 
Chevallier" and for many years his firm continued producing opt ical instruments under his 
name. 

In 1825 S. J. Rienks of Friesla nd , Germany, made a reflecting microscope with concave and 
convex mirrors in place of objective lenses. The knowledge that a curved m irror. and that a 
mirror did not have chromatic aberration, led to popularity of the re flecting m icroscope f'or a 
number of years. 

After 1820 Oollond made a simple microscope using a "Wollaston doublet," two piano-convex 
lenses in c lose a pproximation. This was an early attempt at achromatism. His instrument had a 
movable stage, the position of wh ic h was controlled by a screw on each side. 

G iovann i Amici ( 1784- 1863) of Modena. Italy, produced both reflecting and achromatic 
instruments. His achro matic horiwntal microscope of 1827 employed an extremely fi ne 
micrometer to cont rol movements of the stage. 

Amici also made a n ach romatic instrument about 1833 with a prism wh ich permitted hori1.0ntal 
positioning of the ocu la r whi le the stage a nd objective rema ined upright. It could also be used 
as a simple microscope. 

John Cuthbe rt, an English telescope maker, prod uced a microscope in 1827 which cou ld be 
used as a reflecting microscope, or. by attaching the ach rornatic objective lens disc. as a diopt ric 
instrument. A slende r tube above the stage contained an ell iptic mirror which reriected an 
enlarged image to the ocu lar. /\ series of in terchangeable tubes provided a range of 
magnification. 

Do llond made a microscope after 1835. much along the lines popularized by Andrew Pritchard 
of Lo ndon, although basically t he old Jones design. T he p il la r telescoped to ad.iust the heigh t of 
the instrument and a fine micrometer contro lled the mechanical stage. 

Froment of Paris constructed a horiwntal microsco pe about 1839. probably in competition 
with the Chevaliers. Its workmanship was superior but probably its high cost prevented its 
success. 

/\ drum microscope made by Georges Oberhauser of Pa ris befo re 1840 could be used in a 
vertical or horizonta l position. By attaching the extra tube as a handle it could also be used as a 
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demonstration microscope: focusi ng was by drawtube . 

Simon Ploss! ( 1794-1868). an optician and the first maker of microscopes in Vienna. made an 
instrument before 1840. He used an a ntiquated type of f ine adj ustme nt until the late 1860's. A 
lever projecting beneath the s tage controlled positioning of the condenser. One of his 
instruments, believed to have been used by Virc how. the fathe r of mode rn pa th ology. is in the 
Billings Col lection (Fig. 122 ). 

In 1840 Andrew Pritchard of Lo ndon made an instrumen t wit hout a fine adj ustment wh ich 
could no t be inclined. One side of the m irror was white p laster for white c loud il lum ination by 
sun light. 

Andrew Ross of London made a microscope about 1840 wi th fine adj us tmen t by a short lever 
arm controlled by a milled whee l on top of the compass joint. The loosely mounted noscpiccc 
was held in an extended position by a n internally located spiral spring, to permit it to te lescope 
into the body tube thereby prevent ing damage to the object being exam ined. should the body 
tube be accidentally moved too far downward. 

A dissecting microscope by Georges Oberhauser of Paris after 1840. called "microscope a 
lambour a dissect ion." was copied by many make rs w ith modifica tions mostly in the substage 
mechanism. It was equ ipped with a separate simple dissecting microscope. 

A microscope of about 1841 by an unknown maker was a modifica tion of an Oberhauser form 
originally introduced in the 1830's. Earlier models had a rotating stage and a fine adj ustment. 
neither of wh ich appeared on th is ins t rument. Coarse adj ustmen t was by rack and pinion . A 
second rack and p in ion, attached to an inner drawtube that houses the ocular. provided 
variable magnification (a pancratic ocular). 

In 1841 Andrew Ross of Lond on ca me out wit h a radical cha nge in construction. The Ross 
stand. two we ll-suppo11ed, connected pillars. suspended the instrument near its center of 
gravity. It had a 90° range of incli nation. 

In 1848 Oberhauser introduced the horseshow base. evolved from the drum. which is in general 
USC today. 

Before 1848. Powell and Lealand of London constructed a mic roscope after a design by 
Cornelius Varley wi th the fine adjustment moun ted o n the lower end of the body tube which 
functioned through a sp ring-mounted nosepiece. The re was a lever action mechanica l stage. It 
was designated the " iron" microscope and was intended as a n economica l student model. 

Invention of the inverted microscope is 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 1\achet had worked with the C heva liers before establishing h is 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 app renticed to Sm ith 
about 1843 and in 1847 formed the partnersh ip ofSm ith and Beck. Joseph, brother of Richard. 
joined the firm in 1857 and the name was changed to Smith. Beck and Beck. In 1869. Sm ith 
re ti red and the firm then became R. and J. Beck. Conrad Beck, son of.J oseph. and William. son 
of Richard, joi ned the firm which then became known as Beck and Beck. 

Smith and Beck made a student model about 1850. A m illed wheel behind the ve rtical post 
activated a short lever arm that controlled the fine adjust ment. A revo lving Brooke's double 
nosepiece facili tated the changing of objectives. 

In 1867-68, R.&J. Beck made a binocular w ith the racks and pinions at the upper ends of 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 
ho lder for a condenser. 

Beck also made an "economic" mode l which was popular from 1875 to 1892. An 1878 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. Lerebours 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 of 
Paris introduced a functional compound "monkey" microscope in 1850. 

About 1860 Nachet of Paris made a horiwntal microscope. a type of demonstration or class 
instrument. with rack and pin ion coarse adjustment. The eyepiece consisted ofa 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 d istance. a forerunner of the mechanism in modern instruments. 

Charles Baker of London made a portab le m icroscope 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. It 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. It conta ined both a Nicol 
and a Wenham prism and permitted the instrument to be used as either a binocu lar, a 
monocular or a polari1ing microscope. 

Dr. Carl Zeiss (1816-1 888) 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 meta lurgical 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 princip le - - one suitab le for the simple or dissecting 
microscope - - the other for the compound. J. and W. Grunow, New Haven. Connecticut. 
constructed a binocular instrument for R iddell 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 modeled 
afterthe 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, achromat ic m icroscopes. By 1850 he was using lluorite 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. Jn 1875heand hisson HerbcrtjoinedtheGenevaOpticalWorksand reestablished the ir 
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own business in 1877. After Charles' death. the business was continued by Herbert . 

Herbert R. Spence r ( 1849-1900) established his own firm in 1880 a t 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 Ruffalo, l\ew York in 1891. In 1895 a 
group of businessmen in Buffalo bought the Spencer and Smit h Optical Company to estab lish 
the Spencer Lens Company. Herbert continued as superintendent until his death. In 1935 the 
American Optical Company purchased the Spence r Lens Company. and in 1945 changed the 
name to American Optical Company, Instrument D ivision. Spencer lenses earned a reputation 
at home and abroad; some experts considered them superio r to any European product. 

Robert B. To lles ( 1821-83) became an apprentice to Spencer in 1843. He and Spence r corrected 
spherical aberration from the cover glass by using a ring to move the center lens clements oft he 
immersion objective . He establ ished his own business in Canastota, New York in 1858. 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 othe r for immersion. To lles published the 
optica l 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. T hey made m icroscopes 
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 Rausch took over the department in 1877. His interest and 
understand ing of production methods soon made avai lab le 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 ho rseshoe base and made a concentric stand . 
Microtomes were added in 1885 and in 1887 petrograph ic 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 Engla nd about 188 1. He was p robably 
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 Paris Exposit ion. He 
moved to Hackensack, New Jersey in 1872. In 1876 he became superintendent of Rausch 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 McA llister. 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 1880Queen retired and Samuel L. and Edward B. Fox cont inued 
the business. They acquired the Acme Optical Works in 1881. Eyepieces and objectives were 
made under the direction of Orford (Gow land). 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 microscopes in 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 flex ible 
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 I/ 10th-inch objective of N.J\. 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. I he .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 1857. Gru now 
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 
avai lable. Five des igns of Acme microscopes. except for the first. were made. Sidle and Poa lk 
became .John W. Sidle and C'ompany. 1881. and in I 884, 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 Lea land, and Ross microlicopes 
in New York City. In 1859 Benjamin Pike. Jr. was importing microscopes for sale. most ly of 
French make. and in 188 I the firm became Benjamin Pike's Son and Company. A two-volume 
catalogue of philosophical and scientific instruments wa!> published in 1856. 

L. Schrauer. 50 Chatham Street, 'ew York City. manufactured micro-.cope stands during the 
1880's and 1890's. which were equipped with W. Wale~' 3: 4- and 1: 4-tnch objectives. Queen 
listed Schraucr's microscores in his ca talogues. 

Walter H. Bulloch ( -1891) came to the United States from England in 1851 and was fore man 
for B. Pike and Son to about 1864. He became a partner of William Walei.; Bulloch making the 
stands and Wales the optics. He began making microscope stands in Chicago in 1867. After the 
Chicago fire in 1871 he worked with Tolles in Boston for a short period. then returned to 

C'hicago and made stands until 1890; about 1884 he made microtomcs. 

By the end of the 19th century. the basic design of the microscope was firmly established. I he 
increased demand for reliable high quality instruments generated by the rapidly de\cloping 
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 oft he product and improvement of 
manufacturing methods. Particularly noteworthy \.\Cre the development of mass production 
and the establishment of standards'' hich permitted the interchange of component-; and the 
introduction of a rnriety 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, AFIP; however. the collection 
does contain instruments that run the gamut from such artisans as Matthc\.\ Loft. (jeorge 
Sterror. Francis Watkins. and .Jan Paauw of the 18th century, Hartog van L1t1n. Harmanus 
van Deyl, Hendrik Hen, William Ladd. and .James White of the 19th century. to the electron 
microscopes of the 20th cent ury. 
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ELECTRON MICROSCOPES 

Gunter F. Bahr. M.D. 

'fhefollowing article was prepared hy Gunter F. Bahr. M. IJ., Chairman ofthe 
lnstirute's Department of Cellular Pathology. This short trealise has been 
included in this Second Edition because ofthe particular siJ?n(flcance o.fthese 
microscopes in the worldwide study of the nature. control and treatment ql 
disease; they are an indispensahle tool o.f the patholoJ?ist. 

The Billings Collection of microscopes has been extended to include electron microscopes and 
accessories, foremost of which arc the special microtomcs 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 firs t mode a narrow ray ofe lectro ns is produced in an electron gu n quiteana logous to the 
production of electrons in a TV set, except that accelerating voltages arc many times higher in 
an electron microscope. This electron 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 112 µ in 
diameter impinging upon the specimen. 

Just belo"' the condenser is the specimen chamber. which is of high-precision design. I he 
specimen stage and its holder must remain absolutely still even at final magnifications ol 
300.000 times and must have the facility to be moved extremely small distances. Many 
specimen stages allow the specimen to be tilted in o rder that stereopairs may be taken. Since the 
entire interior ofan electron microscope is evacuated for the unimpeded flight of electrons, it is 
necessary to bring a specimen into and out of high vacuum by means ofan air lock. All modern 
microscopes have air locks~ some of the o lder 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. An image forms because the object scatters electron'> out of their straight path'' ith 
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 nuorcsccnt 
screen in the viewing chamber. A nuorescent 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 fi lm for recording of the electron
microscopic images. Also, fresh fi lm can be put into the microscope via an air lock . and 
exposed film can be removed in the same way. Older mode ls in the Collection require the en tire 
microscope column to be brought to ambient air pressure for change of plates or fi lm. 

In the cabinet under tlie 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 i1. 

It is possible to change the power of magnetic lenses by changing the elect riccu rrent through the 
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coil of each. There a re buttons in easy reach of the operator that regulate these currents and 
thereby control funct ioning 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. Long rods 
or cables in back of the column extend the finely levered drives for the micrometers oft he stage 
to easily accessible knobs at table level. 

Easily read meters indicate the effective leve l of vacuum, beam current, and other vital 
functions nfthe instrument. Early models of transmission microscopes inva riably had a bui lt
in clock with a second sweep, because no automatic exposure systems were available and the 
operato r 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 generato r, usua lly in oil, is located 
behind, above. or entirely separate from the instrument. J\ thick cable conducts the tension 
from the high-voltage tank to the microscope. 

Electron microscopes require very small specimens, such as viruses orthin 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 0.0 I to 0.1 µ. Such thin sections cannot be cut on 
conventional microtomes. of course. but are prepared on so-called ultramicrotomcs, several of 
wh ich arc part of the Museum's collection. 

Scanning Electron Microscopes 

In the second type of microscope a very thin electron heam 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 mo, es across a tele\ ision 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 arc not perpend icular to the beam and will thus produce intensities varying with the 
angle to the beam. H oles might be "black" because no secondary electrons escape the ho le: 
surface areas in a suita ble angle to the detector co uld be "white" because a max imum of 
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 comp lex instrument. and in the beginning of 
scanni ng electron microscopy many functions could be individua lly controlled from a re lative ly 
large panel. Two cathode ray tubes arc still bei ng used, one for observation, and the other tor 
photogra"phing. The specimen is mounted on a special stage (goniometer) a nd can be tilted S<) 

that inspection from all angles is possible. It is usua lly 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 obser\'ation. 
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COMPOU ND MONOCULAR 


I' 

Fig. 1. Maker unknown; reproduction of o com
pound monocular micro sco pe mode about 1590 
in Midde lburg, Ho l land; reproduced in 1891. 
(AFIP 49000A - 60 -4 713 -14) 

One of t he four pcrfe<.:l copiCo's (F ig. 1) made 
under the supervision of' ,John Mayall, Jr. of 
London, microscope makN, rni<.:ros<.:opist, and 
renowned microscope anLiquarian, in 1891 from 
the origina l in ~liddelburg, llolland. For many 
years the original instrument was believed to 
ha\'e lx~cn made by the .fanssens, hut recent ev
idence tends to refute this . 

~lade of tin, 10-7 8 inches long when closed, 
it is 2 inches in diamt>l<'r and cons isl8 of tlu-ee 
cylinders . The main, or outer, c~ linder i s 6
15 I() inches long, the middle 6-1 8 inches, 
and the inner cylindt'r 1-1 ·2 inches, and each 
contains a lens. The innt•r ev l indcr also has a 
flange 2-111 inches in diameter at the bottom. 
Focusing is ach ieved Ii.,. sl iding one or both of 
the two inner cylinck>rs. <Donated by ~1r. John 
Mayall, ,Jr.) • 

AFIP 490006. John Moyoll, Jr., Lo ndon , Eng
land; rep roduction of o compo und monocular mi
c roscopP. mode abou t 1 590 in Mid de Iburg, H ol
land; reproduced in 1884. Nut illu:stratecl. 

This is an imperfect cop:-· of' I he original in
strument in the Crisp Col lcction that was on 
exhibit in 1884 in Lhe Sci(•ncc \ luseum, South 
Kensington, l·~ ngland. It is similar to that in 
Pig. l ('-\PIP 4DOOOAL except that the sheets 
forming lhe tubps hm t• h<'L'll bull jointed and 
the edges do not overlap. • 

Fig. 2 . Giuseppe Componi, Rome, Italy ; com
pound monocular; C. 1662* . (AFIP 49002 - 60
4713 -439} 

The turned ivory body (Pig. 2) scre>ws into a 
socket of horn within a silver ring, and three 
silver scroll legs connect lhc ring to a triangu
lar ebony 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 optiC'al construc
tion is identical Lo that of the instrument in 
Fig. 3 (AFIP 49001) by the same maker. 

The instrument is 7-3/ 4 inches high when 
closed, and l2 inch<->s when open; there is no 
field lens. This microscope is rare, and so far 
as known, ·no duplicate has heretofore been 
described.• 

*In instance s whfl'e th e exact elate of manu
facture of a microseopc in th e Co l lection is not 
known, the abbreviation ·•c ." is used in the 
caption immediately preceding the elute; the 
"C" is used in place of "circa", indicating 
"about that elate ." In in stances where us<' of 
circa is not appropriate, the words "before"' or 
"after" a given elate are used. 

1 



TH E BILLINGS MIC ROSCOPE COLL ECTION 

I I ' I 

l 
I 

F ig . 3. Gi us eppe Compani, R ome, Italy; com
pou nd monocular; before 1665. (AFIP 49001 . 
60-4713 -412) 

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-J/ 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. 
Th<' 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 cons ists 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 arc 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 dc\'ised 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 objPctive and an eye lens that 

are held by a screw ring. The absence of a 
field lens dates the instrwncnt before Hooke 
<1665) at which time the field le ns was claimed 
as a new improvement. He ight is 4-112 inches 
and the base is 1-1/ 8 inches in diameter. John 
~layall indicated that this was the first system 
of screw focusing applied to a microscope of 
which he was aware. • 

F ig. 4 (color plate). Christopher Cock, London, 
E ngland; compound monocular; ofter 1665. 
{AF IP 49004 - 66-1836-1) 

The base of this instrument <Fig. 4) is of 
dark wood 8-1/ 2 inches in diameter and 

0 

1-112 
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 c lamped by a jam 
screw; a wing screw holds the rod in place . 

The body tube is of curd board covered with 
chocolate-colored leather ornamented with gold 
stampings. There are two drawtubes (a dupli
cate instrument in l<~ng land 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 eyepiece 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 2-112 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 sho1·t, up
right stem with a transverse pointed rod. Height 
is 21-3/4 jnches. 

The instrument is not signed, but the gold 
stampings arc identical to the description and 
i11 u strati on of the Robert 1!09ke microscope 
that was former ly in the George III Museum and 
later in the Crisp Collectio11, and last known to 
be in the Court Collection in the Science Mu
seum at South Kensington, England. The stamp
ings identify Christopher Cock as the maker, 
but the instrument was designed and used by 
Hooke. • 

AFIP 49003. Maker unknown; reproduction of a 
com pound monocular microscope mode 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. • 
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Fig. 5. John Mayall, Jr., London, E nglond; re
production of o compound monoculor microscope 
mode in 1667·68 by Eustochio Divini, Bologna, 
Italy; reproduced in 1888. (AFIP 49005 - 63
6536-8) 

This reproduction (Fig. 5) was made by May
all from the original in the Museo Copcrnicana, 
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 lhe various lengths arc marked 
on the four tubes. The lower tube slides within 
the tin socket of the tripod and carries the ob
ject 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 lhe next tube above; the third and fourth 
tubes arc simi lar but progressively larger; there 
is a diaphragm at the upper end. It is 16-112 
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 
piano-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 . • 
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F ig. 6. Eustachio Divini, Bologna, Italy; 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, f1at, bent 
legs; the body tube is bell-shaped and of dark 
wood; and the nose is brass and screws for fo
cusing. There is no adjustment for the d istance 
between ihe lenses. 

It is 6 inches high, and l-:V4 inches in di
ameter at the field lens. The objective is a bi
convex lers 7/ 16 inch in diameter, and ihc field 
Jens is piano-convex and 1-3, 8 inches in diame
ter, plane side lo the objective. The eye lens 
consists of two biconvex lenses, the lower l
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. • 

This Hornberg model* instrument (Fig. 7) has 
a circular wooden base with a brass ring socket 
'supported by three turned brass legs. The body 
is of cardboard covered with paper with a wooden 
mount. The lower portion, or nose, is focused 

*Wi l lem II om berg ( 1652-1715).. Dutch natu
ral ist, chemist and physic ian. 
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Fig. 7. Maker u n known; compou nd monocular; 
before 1686. AFIP 49008 • 60-4713-62} 

by screwing into the socket, and is turned to 
about 1 inch in diameter; tho outer or drawtubo 
is 2-5/8 inches in diameter. When c losod it is 
12 inches high. Tho optical construction is 
identical to that of lhe microscope in Fig. 6 
<AFIP 49006). • 

fig. 8 (color p lote). Moker unknown; compound 
monocu lo r; before 1686. (AF I P 49007 · 66
1836-4} 

The circular base of this microscope (Fig. 
8), a modifieation of the Hornberg model, is 5 
inches in diameter, and supports three 3-112
inch-high turned logs 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 fie ld lens. 
The drawtube, 1-112 inches in diameter, that 
carries the eye lens slides over the body tube; 
this varies tho distance between the lenses 
(Homberg's system). Focusing is achieved by 
sliding the tube. The movab le 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 . • 

Fig. 9. Mo ker unknown; compound monocular; 
after 1686. (AFIP 49009 • 60 -4713-441) 

This instrument (F'ig. 9) is made entirely of 
wood, probably pear, and is 12 inches high. 
The stand consists of a heavy ring socket sup
ported by throe curved and carved consoles. 
The body tube is tLrrned 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 eye 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 . • 

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 fotms the lower end of the eyepiece, that 
is 4-1/4 inches long and 3-5/ 8 inches at the 
lower end tapering to 1-3/4 inches at tho 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. 
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' '' 

Fig. 10. John Marshall, London, England; com
pound monocular; C. 1700. (AFIP 49011 - 60 
47 13-297) 

The brass nosepiccc, 1-:3/8 inches in diame
ter and 1-1/ 2 inches long, is screwed to the 
lower woc>d('n mount. The nose screws into a 
brass ring at the end of the arm carr ied 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 l-112-inch
diameter brass bal I that works smooth!v in a 
brass socket. The instrument may be u~ed up
r ight, inclined, or may be turned to overhang 
the back 0f the box base. 

The brass socket screws into the top of ru1 
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 sl iding on the pillar may be 
clamped al any height. It is connected to the 
mairt arm that carries the body of the microscope 
by an iron screw controlled by a brass octago
nal nut with a substantial f ine adj ustmcut. 

It docs not have a stage and there arc no 
objectives. There is a brass rectangular fish
platc trough, without a bottom, att.acht'd to a 

similar fork for clamping Lo the stem. Tlw top 
of the ends of the wal I of the trough are ser
rated. ,\ condensing lens is attached to the 
side of the bas<· hy a hinged arm. Height is lo 
inches. 

The gold stampings arc identical to those on 
the several Marshall microscopes that arc signed . 
Apparently Marshal l signed his instruments on 
the bottom of the drawer , but this cannot be 
verified in this instance because t.lw drawer 
was missing wtx•n the instrument was acquired. 

A new box and leaden weight were supplied 
by John ~layull as the originals were beyond re
pair. He also supplied the condenser and its 
mount, eop~·ing simi lar accessories or n model 
then in the Cr isp Collection in the Science :-.tu
seum, South Kens ington, England. • 

F ig. 11 . Maker unknown; c ompound monocular; 
o fter 1716. (AFIP 49010 - 60-4713-236) 

To the c ircular wal nut base of this instru
ment (Fig. 11 ), whid1 is () inches in diarnclcr, 
is fixed a brass tri pod, 1/8 x 3 '8 x 10- 1 ~ 
inches, with the natTO\\' externa l side inc lining 
inward at the up1x•r cnci, wlwrc the body tube 
is fixed with a comsc threaded sere\\ into a 



brass ring. Three i11che::; below this point Lhe 
body tulx~ is set into a triangular brass plate 
that bas an open ing through which the no::;c
p i<>ce passes. Three inches below this it is 
set into n c:i rc: ulur brns:-; plate that forms the 
stage, and \\'hich hns a c:ireular opening, a hole 
for s lag<' forceps, and a s lot. for a fish-plate . 

The body tube is of dark wood, probably 
pear, 2-:j/:J i nehc~s in diameter at its widest 
point, lap(~ring to 2 i nches at the lower half, 
and has a screw for f'ocu::>ing. The eyep iece 
i:-; :! inches long, and is turned to J-1/2 inches 
at t.ht' upper end that has a dust cap. The 
wooden nosepiect~ is :3 inches l ong and .'1/4- inch 
in d iametcr, and screws in Lo the body tube . The 
mirror gimbal and case arc of brass and fastened 
to lhe base. The ohj c~ctive is inclosed in a 
brass fitt ing and screws 011 the nosopiece. T he 
field lens is 2 inches in diameter and the eye 
lens 3/.1-inch. Height is 18 inches. 

It is d ifficult to accurate ly date t his i nstru
mcnt, but i t is probably of Italian make. The 
focusing arrangement is apparently 18th cen
tw·y, and the tall tri pcxl may have been copied 
from Culpe 1~r or Loft of London. i\ mirror, 
which is mis:-;ing from th is model, wa:-; appar
ently a part of the original instrument, which 
would dale it after 1716. • 

fig. 12. Edmund Culpeper, London, England; 
simp le ond compound monocular; be fore 1730. 
(A F I P 4901 4 · 6 0 -4 71 3 -1 7) 

A Wi lson screw-barrel type Wig. 12), the 
base is a 4- ineh sector slotted at the hinge 
with a sim ilar arm insorte<l. The lower end of 
tho turned pil lar screws into the joint of the 
tr ipod, while the top is joined by ball and 
socket to a ::;horl arm that screws into the outer 
case of the screw-barre I; the objective screws 
into the top of t his barre l. 

THE B ILLINGS MICROSCOP E COLL ECTION 

There is an ivory handle that scre\\'S into 
the outer case when the instrument is Lo be 
held by hand; the knob of the handle is hollow 
and serves as a conta iner for extra t ubes and 
rings . 

Also attached to the pillm is a l ong, knuckle
jo inLcd arm that supports the condens i ng lens 
or a mirror; the joints ttu-n in planes at right 
angles . 

T he beautifully turned, ivory compound body 
with drawtubc screws over tho back of the ob
jective after the latter is screwed into the case; · 
a simple lens is prov ided in a horn mounting 
with a carrier. It is s igned, "Culpeper Fec it." 
Height is 10 inches. 

Accessor ies include 5 objectives; condens
ing lens; animalcule slip; 4 cells; forceps ; 6 
ivory sliders; and fishskin box. • 

Fig. 13. Edmund Culpeper, Londo n, England; 
compound monocular; C. 1 730. {AFIP 49019 . 
60-4 713 -44 6) 

The upper port.ion of Uw body tube of this 
instrument W ig. l:)l is of d<.u·k wo(xi, n11d the 
lower po1tion of cardboard c:ovcred with green 
vellum. T he outer tub(' is also of l'ardboard 
covered with shagreen, w ith a bra::;s r im around 
its upper edge. 

The body tube sl ides into ! ht' outl'r tub<' 
for fcx: u::; ing. T he l"Olll' 11 ve Il l irrnr is fi :-;pd 
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to the base in optic ax is . A stugt' condenser 
with several movements is mounted separatt'ly, 
and is secured in position by a lcx:king nut. 
The nosepiec:e is brass and scr<'w~ into lhc 
lower end of lhe body. The ohjec:Livc is a 
brass cell and screws to the nosepit'cc. 

The wocxle11 base is 5 inches in diameter. 
The brass stage has a recessed aperture and is 
supported by three slender, turned pillars of 
brass . Tlu·ce similar pillars arc located mid
way between the first three and support a lmiss 
plate to whic:h is attached the base of the 
outer tube . 

The biconvex eye lens is 7· 8-inch in diam
eter, the field lens is piano-convex and is 1-5/ 8 
inches in diameter and is separated about 2 
inches. There is only one objective And one 
stage forceps with c lasp. lleight is 14 inches. 

Although the instrument is not s ignNl , the 
construct ion nnd workmanship arc unmistakably 
Culpeper. The straight form of cont inuous 
pillars was introduced by Scarlett and varied 
by succeeding makers . This type of micro
scope became popular even aft.er the intr<xluc
tion of the Cuff model, and was eonstructed 
with modificalions by all makers for almost 100 
years; some called il the "common three-pi I lar 
microscope." • 

AFIP 490 16. Edm und Culpeper, London, Eng
land ; compound monoculor double ref lecting ; 
before 1738. Not illustrated. 

This mieroscopc <third form) dosely re
sembles the instrument. by the same maker in 
Fig. 13 C\l<'IP 49019) with the following di f
ferences: The wooden portion of the eyepiece 
is more delicately turned and has a dust cap. 
The bod.v tube is of wood without th<' w 11 um 
cover. AtlaehPd arc an objective, ocular, and 
a Bonanni spring holder. Height is ltl inches . 
It is to be noted that Culpepcr's first form had 
a wooden stage, l hf' second a plain brass Hlage, 
and the third a recessed stage. • 

Thih instrument (F'ig. 14) has two vertical, 
rectangular pillars, one behind the other. The 
front pillar ii; fixed and is 10 inc..:ht•s high, 
5/ 8-inch wide, aud 1/4-inch thick . The body 
is carried by an arm attached to the shorter, 
sliding back pillar , that is 7 inches high and 
of the sam<' width and thickness as the fro11L 
pi llar. 

Th<• lowN :J inches of Pach pilla r is in
closed in a rectangular brass lube in which the 

F ig. 14. John Cuff, London, England; compound 
monocular; 1744. (AFIP 49023 - 60 -4713 -20) 

shorter pi l lar slidl'S smoothly. ,.'.\l the upper 
end the piliars are heId together b.v the arm 
thal canies the body, and which fits tightly 
around the fixed pillar. Coarse adjustment is 
achieved by sliding. h:i hand, the movable pil
lar on the ~tationary pillar . The rectangular 
block that covNs th<? pillars about 2 inches 
below the arm is t'l<1mpt!d by the jam screw on 
Lhe fixed pill ar. Fine adjustment may be 
achieved by a fine screw operating in the bloek. 
'l'he mirror is permanently mounted in tho 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 atlaehment to lhc fixed pi 11 cu·, the 
opposite arm carr ies the condensing lens or 
forceps, and the right arm carries the l'ish
platc . The instrument is mounted at om' corner 
of a rc~ela ngu lar box that has a drawer for ac
cessories . A scroll suppmt to the s k'eve in 
which the pi llars are inclosed serves to in
crease the rigidity of the stationary pillar, ns 
well as lo form a handle for lifting the instru
ment. 

7 
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The compound brass body has a c.·oni<:'al collar 
\\hich fits into the arm carri<•d b.,. lhc• sliding 
upright pillar; the body ma~ h<• lifted oul of its 
fitting. Tlw :~ I-inch, s inglc c~·e lens is in a 
scrc\\' :-;etting. llcight is l l-1 ~ inc.·hes. 

T he drawer in the base contains f> adclil ional 
objectivPs, a condensing lens, fish-plate, rn1d 2 
d i11phragms for the mirror. It is s ignPd, ''J . .,. 
Cuff, ~ lak('r , L ondon." • 

F ig. 15. "J. F . F ., " N uremberg, Germany ; com
pound mo n ocu la r ; ofter 1744. ( AF IP 4901 S • 
63-6 541) 

T he frame of this instrument W ig . 15) is 
we ll turned and substanLial ly com;lrucled of 
dark wood. The base is a !"i x 7- i11ch rectan
gular box wit h a drawer. 'l'hc pill ar is a turned 
rod 1:1 inches high with a turned ivory cap; t he 
upper 7 inches is 5/8-inch in d iamctcr. T he 
lower section of the pillar fits into a circular 
base ~- 1 1 2 inches in d iameter , and is fastened 
to t he box with a nut. The circular stage, 2 
inches in dianwter, is copied after Honanni's 
spring filling; its ar m s lides on t he pillar and 
has a j am screw. There arc two s imilar arms 
that screw into a block attached to t he outer 
tube . 'l'hc cardboard Lube , covered with dark 
red paper and with Lwo horizontal ornamental 
l ines, i s sc'L in bl ack wooden rings at Lhe upper 
and lowt•r edges. 

Tl1C' body lube is 7-:3 I inch<':-, long and 
l-1 2 inc: he's i11 d iameLer, and coH•r<.·d '' ilh 
orna111e11tal paper and wooden fitting" t'.\c•piccc, 
nosepiecc. and rings; it slick's into the' outer 
tube !'or focusing \\ ith no fine~ adjus t m!•nt. The 
f ield lens is l -1 ·I inc: hes in d iamc•tN and lhc 
biconvex lens 518-inch; t he latter is f itt<'cl into 
the Luhe wi t h a s pring r ing . 1'hl' 111 irror has a 
wooden cas ing and lhc meta l g imbal 0 11 a wocx:lcn 
base is screwed to t he instrument's bas<' in 
optica l ax is. Tlw objectives are set. in wo<xlen 

casings with 111<'lal diaphragms. H<•ighl is 
18 inch<.'s. 

The signature compris0s an out lin<.' of a 
heart \\ith the letters. c..,J.F.F .,"" and is also 
found 011 another small .'\ w·embcrg instru111e11l 
pictured in l•'ig. HJ (AFIP 1901;3). I t i:-. con
sidered lo LK' a very rare mcxkl. T hl' clniwer 
in the base contains 2 objectives and wooden 
a11d g lass sl iders . • 

This solar instrument (Fig. Hi> is made 
cnLi.rely of' brass. The plate is I .;3, 1 inches 
squarP, an<l the disc is 3-:3,·s inches i11 diam
eter and is rotalcd b~· rack and pinion . The 
minor, framed in brass, is 2 x 7 inches and is 
i nc 1ined by a brass rod and arm. 

The tub<', ~-1 /2 inches long and l - l · 2 inclll's 
in d iameter, screws into t he disc. and the con
dcns ing l<ln8 sL:rews to the Lube; at one end of 
the Lube is a Hcrew cap, t hat norma I ly carries 
a 2- inch-long tube. On this tube s l ides another 
tube 2 inches long, to which is attachc'd a Wi l
son screw-banel microscope* with rack and 
pinion movement. In place of the usual G single 
objectives there is a brass slide bar of (i lenses. 

In all probability it \\"as made by Cuff. and 
has the fol lowing d 1araclerislics : /\II brass 
rack and pinion movement, nnd brass wire Lo 
mirror (Cuff/; condens ing lens scn'wcd to the 

*Nunwrous instan ces will be not<•d herein 
whe re refrrP 11ce is made to n Wilson scrnw
harrpl microscorw being altachC'rl to the· instru
men1 h<'ing de<;cribcd. The scr<·w-harrel miC'ro
scop<' "as th~' most successful or the early 
singl<' m1croscopcs, and" as clos<>ly :1ssoc1ated 
with the• name of ,J<tmes Wilson of London. Wil
son, n noted mukcr of optical device!>, did not 
invent this form of microscoµc, but hP dirl im
prove i ts op l ic:nl perfortnance, and 1ls popu
lar ity und co111mcrciul s uccess we re unrlouht<Jdly 
due t.o h i s work . Used in co n j uncl ion with 
o l111' r ins lrumt' n t!'I, s uch as so l a r 11 11!1 1·0111pnss 
microscopt•s, ~lw Wilson scrc·w-ba rrc· l m icro
scopf' greatly u nhanccd Lhf' cnpabi l itics of the 
for m Pr. 
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Fig. 16. John Cuff, London, E ngland; compound 
monocular; ofter 1745. (A F IP 49048 - 66 -1836-8 ) 

tube in~tead 01 to the disc martin); s liding 
tube attachment for microscope (Cuffi late1· 
rcplacC'd h.v the drawtube; s l idc bars of lenses 
(Adams; SLc rrop); Martin also used Lhis method 
in instrnments he made about 1770. • 

Fig. 17. George Adams, London, England; 
simp le and compound monocular ; 1746. (AFIP 
49020 . 60-4713-15 ) 

This all-brass, s ingle and double 111icros<:opP 
<Fig. 17), abo rcfened to as the '"nc'" universal 
double,~ has a folding tripod with an upright 
oclagonaI pi I lar :H 12 inches hig-h and 71 I G
inch wide. At Lhe Lop of the pillcu·, 011 a11 inner 
rod, and adj ustable by a s lide and screw clamp, 
there is a rotating objective eanicr in the form 
of a wheel 2-7/8 inches in dianwtc-!r. One ob
ject ive is mounlecl aL the end or eac h spokC' so 
that any one or the objectives may be brought 
berwath tlw shield that is screwed into the 

upper wheel. For case in focusing the ~Lage 
may be ra isl•cl or lowered by means of a screw 
that is rotated h.v the milled disc al the• bottom 
of lhc pillm, lhe screw pas,,ing up through the 
axis of tlw pillar. The approximat(' position of 
the stag<' for ('HC' h objective is markPcl on the 
pillar-s ingle, double. 

Tlw plane• mirror is single and in a brass 
case, and is C'a rric~cl on a short stem aLtac hed 
to the center of a large disc that screws into 
the front foot. The compound body is of black
ened ivory and screws into a ring in the wheel. 

:\11 acconrpan.ving fishskin box C'ontains ac
cessories such as lenses, licherki"1hns* and 
forceps. It is signed, "'Invcntcd and made by 
G . ,\dams aL the Tycho I3rnhes Head in Fleet 
Street, London, Doublc-Sin).{lc . ., • 

AFIP 49044. Georg e Adorns, London, Englo nd; 
compound monoculor; ofter 1747. Nol illus
trated. 

This solar instrument has a brass plate 
4-3 '·I inches square, and the disc is operated 
by the Cuff rack and pinion. The mi1Tor is 7 x 
2 inches and is inc.:lincd by a screw that \\orks 
in a nut hinged to the bottom of thC' min·or; the 
screw is tur1wd by a milled head on the disc, 
and is known as the "worm whcclr or ·endless 
screw." '['he tube is 3-3/ 4 inches long and 
1-5/8 inches in diameter; there is a drawtube 
with a conn Lip :V8-inch in diameter. 

The accompan.ving Wi lson screw-barrel type 
microscope, l - 1 ·Hi inches in diam~tPr, scn•ws 
to the drm.,tuhe; the condensing IPns sc·rpws to 
the back end of the tube . I t is not signed, but 
the three cond0ns ing lenses. one rcgu larly 
furnishoo , one a plane glass, and one with a 
long focus glass, point to Gcorg0 Adams as 
the maker. Ile is the~ only known maker to 
have used this combination in conduc ting ex
periments on light. This is the only micro
scope in the Col lection with t his combination 
and the only example known . 

,\cce::;sories inc I udc an ivory hand le for 

*The nnm<' "lteh<'Tkiihn " is derived from th<' 
fact Lhal Dr. Johann :-\ . Liebcrkiihn, n Cl' lt•hratc<l 
(;erman early 18th ee ntury microscop1st, mndc 
the method of Illuminating opaquf' ohjecf" by 
mc;rns of a conc·nv0 roflec t ing mirror g1·1ic•r a l ly 
know n a nd pop ul a r. !)(~Spite th(• fa c t thnt Ur . 
L icbcrki.i hn did 110t or ig i na te thi s lfl(•nns of il
luminnl.ion, hi s nnmc bPcamP pPrn1a1H·nl l.v at
tnchcd to it bPt·ause of his firm c»pouilnl of th(• 
mc•thod . 



use wh0n lhe instrument is emplo~('d as a hand 
mic:rosc:opc: 2 ivory sliders; met.al slickrs with 
I concave lenses: a condensing l<'ns: 2 serew 
plates: and .) Wilsou objectives. • 

·' 

Fig. 18. Benjamin Mortin, London, England; 
compound monocu lar; C. 1750. ( AFIP 49052 · 
60 -4713 -402) 

The items compnsrng this instrument Wig. 
18) are from a cabinet of optical instruments 
introduc-C'd by Benjamin \lartiu about 17!)0. It 
cons is ts of a \\ i Ison screw-ball'e I microscope 
and a mahogany scioptric ball, 2-1 '8 irwhcs in 
diarnc'lC'I', and penetrated by a cylindrical hole . 
The ba ll is mounted in a :J-:V4-inch-diameter 
mahogany ring LhaL screws into a '1-7I 16 x 
4-818-inch wooden base, with two :l/Hi-inch 
holes for mounting . A 7-1 18-inch-long wooden 
tuhl' with hrnss rings al ec.1ch end s<.: rcws into 
the ball. ,\ 7-inch- long brass drawtuhc con
taining the lenses screws into the \\'OO<kn tube . 
,\ !}-inch· long lube, 1-1 2 inches in diameter, 
may ht' snc,,ed into the opposite end of the 
seioptrie ball; the 2-:3/ 4-inch-long Wilson screw
barre l micros(:ope fits into thf• tu lw . :\ecl's
~.;or ics arc :i objectives . • 

AF I P 49012. Maker unknow n, Nu remberg, Ge r · 
many ; compou nd mo nocular ; C. 1750. Not ii· 
Justrilt1•cl. 

To.vmakl'rs of' Nuremberg, German). began 
rnak ing <:opies of we I I-known Ill icroscop<>s about 
17:10. and this instrument is helic,ed to have 
ll<'cn copi<·d rrom ~1artin's pocket drum micro
s<:op<', lhat had a round tulw and base. 

T his modc l , s in:il ar to that in [,.ig. 10 (;\FIP 
tl~HJJ:lJ , C'Onsisls of a wo<xlcn box, •1 inelws high 
and ~ i 11c lH:s wide, w ith top and bottom mold
ings and i nsc·rts . ·nw Lube into whi<'h Llw body 
tul><· s l idc·s i.., of cardboard "itli woodc·n rings 
at top and base, and is fixed to the box. The 
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bod.'· tube is of paper with wooden nose con
taining thl• object lens held in h~ a spring ring. 
The woodt'n fitting at the top contains the eye 
lens and the field lens that slide into lhP oul<'r 
tube for focusing. 

The single mirror has a wooden c:asing and 
is allachecl by two wooden buttons Lo the lower 
seetion of t.h<' box, that has two slit s in the 
sides into which the sl iders arc placed. The 
parts arc glued together and constrnclion is 
crude; there are no identifying marks or at:ces
sories . • 

Fig. 19. "J . F.F.," Nuremberg, Germany; com
pound monocu lar; C. 1750. (AF IP 4901 3 · 60
4 713 -216} 

Of cxcellont workmanship, the irrnLrurneut 
Wig. 19) consists of a wooden box 2-1/-1 x 
2-1/ 4 x 4-1 / 2 inches . The front seC'Lion is 
cut away and slits arl' provided in the sides for 
introduction or slides. 

The outer tube of paper-covered cardboard 
with hard\\CHXI ring at the top and at lhc base 
is secured to the box . The body tube is also 
paper-covered cardboard with hardwood ri ng at 
the• lop a11d a wooden nosepiccc into which the 
5/ lfi-iuc h biconvex object lens is sot and hPld 
in place by u spl'ing ring. Tho 11ppe1· :-;cction of 
l hf! white, wooden drawtube is paper covered 
with the 1- ineh fie Id lens attac h<'d at I he lower 
end. The upper end has a harciwood ring and 
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eyepiece with a V4-inch biconvex lens held by 
a spring ring . The pl ane min·or has a ,,·oocien 
casing and is faste11ctl in the lo,~er section by 
two wooden buttons. llcight is 8-1 / 2 inches. 
Branded on the bottom is an outl inc of a heart 
and the letters, ~ J. F. F.,., the same as on the 
other :\uremherg instrument pictured in Fig. 15 
<AFIP 49015). • 

AFIP 49021. Henry Pyefinch, London, England; 
compound monocular; ofter 1750. 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 lo the arm, and the two-arm 
stage is of the type made by Mann and Ayscough . 
The Bonanni stage f i tting is small and similar 
to that introduc;ed by Samuel .Johnson, succ;essor 
to James Mann, in that there is u tube cut at 
the sides that can ics a screw cone below the 
stage. This type was introduced to facil i tatc 
holding a sma l l glaHs tube during exam ination. 
The mirror is single, and the instrument is 
mounted diagonally 011 the corner of a square 
box. The drawer in the hox base contains ob
jectives, ivory and metal sliders, <:ondens ing 
lens, stage forceps, and fish-plate. It is signed, 
"Pyefinch, London." • 

' 1, 

Fig. 20. "IM," Nuremberg, Germany; compound 

monocular; C. 1750. (AFIP 49025 • 60-4713-52) 

Made of light-co lored hardwood Wig. 20), 
the workmanship compares favorab ly with that 
of "J.F.F.," the ~w·emberg maker of the ''ooden 
model in Fig. 19. The <.:irc:ular base is 5 inches 
in diameter and rests on three wooden buttons. 
The stage plate is :H 2 inches in diametN 
and is supported b:i thn."e turrwd lc>gs -l -:~ 8 
inches long. 

The outer tube is of heavy cardboard covered 
with fishskin, 1 incht's long 1111d 1-l 2 inches 
in diameter, and is fixed lo the stage plate; 
there is a Bonanni spring fitting below. The 
l:iody tube is of white wood covered with paper, 
and is 1-1/ 2 im·hes long with a woodc>n r ing 
at the lop. The himh,o<xl 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 3/ 16 inch in diameler, and is fixed wilh a 
r ing and has a d i aplu·agm. 

The drawtubc is of wood covered with paper 
and 3-5/ 8 inches long; the 1-inch fic' ld lens is 
fixed at the lower end . The eye lens is 5/ 8 
inch in diameter and is bic;onve:x in a ring set
ting; there is a screw-on dusl cap. The single 
minor is in a wooden cusc and mounted ob
liquely on a wooden hinge. llcight is l~l inches. 
Branded on the base is a c ire-le with lhl' letters. 
"IM." • 

F ig . 21 ( c olor plate). Maker unknown; compound 
monocul a r; ofter 1750. (AFIP 49027 -66-1836-6) 

The base of this Culpeper-Scarlett model in
strument <Fig. 2U consists of a 6-inch-square 
box with drawer, aris i ng from which are three 
double, S-shaped scroll legs supporting the 
c ircular stage at :H/ 2 inches, tapering to 2-1/ 2 
inches where a collar and tube carry the b<xly; 
the concave mirror is mounted on Lhc base. 

The brass stage is 3- 1/ 2 inches in diameter 
and has a central perforation. I lencath the 
stage are two spring c lips for the lube, and 
t here arc open ings for a stage forceps or stage 
condenser and for a fish-plate; a Bonanni stage 
fitting is attached. 

The outer tube is 3-J / 4 inches long and 
2-3/ 8 inches in diameter, and covered with 
\lorocco red leather with neur-dc-1 is gold stamp
ings. The upper end of the lube has a hrass 
collar that extends l inch inside the tube . The 
upper portion of the brass body tube has a 
similar stamped leather covering. Tlw ohj~!Ct 
lens is in a brass cell and sc;rews on, and the 
biconvex lens has a melaI s 1 idc cover: there 
is also a field lens. The drawer in the base 
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contains objc.·ctivc.>s; \1c'bc.·rk(ihn; cone dia
phragm; fish-p lat(•; arid ivory sliders. Height 
is l:l-1 2 inch0s. • 

AFIP 49045. Francis Watkins, London, Eng
land; compound monocular; C. 1754. Nut il
lus1raced. 

This solar mock! has a number of charac
teristics similar to otlwr solar instruments 
herein <lescrilX'd. ~lade entirely of brass, the 
plate is fl iriches square, arid the disc has the 
Cuff rack and pinion movement. The mirror 
is 7-:3 14 x 2-:J/ l (i inches and is inclined by 
means of a brass rod in a friction fitting. 

The tuhP is 4-:i18 inches long an<l 1-1/2 
inches in d iameter. The condens ing lens is 
screwed to t he disc as in the original Cuff 
model. There is a drawlulx• wiLh a small onc.1
tube 10/JG inch in diameter on which fits a 
slide collar , anci to wh ich a Wilson screw
barre l microseorx• may bl~ attached. • 

.1 ' 

Fig. 22. Jeremiah Sisson, London, England; 
simple ond compound monocu lor; 1756. (AF IP 
49029 - 60-4713-421 ) 

A fishskin box, ~- I 2 1'. 2-1 2 x 2 inches. on 
top of which is a brass dovetail fitting lo which 
the instrument <Fig. 22) i s attached when in 
use, serves as tht> base. The main pillar is 
turned and is 2 inches high; a rod slides into 
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the pillar and canies a small eon<"ave miJTor. 
Fixed to the top of tlw pi liar is an arm 1-8/4 
inches long, to which screws a second pillar 2 
inches high. This pillar C'ontains a sliding 
rectangular rcxl '' ith eoanw adjustml•nt lhat 
carries another arm with a dmd.ail sl idc> be
neath a bm· of lenses, nnd the cyccup screws 
in above. There is also a fine :-;crew adjust
ment near tht> top of this pillar. The slage is 
fixed to the pillar and is :l •1 inch in diameter, 
with an 01~ning for a ~pring bo'\ fitting for 
sliders, disc of objects, or a simple lens. 

It has a compound hod.v with clrawtube 2-1 -1 
inches lrn¥{, I 2-inch in diameter, with sliding 
lens cup; there is no field lens. When closed 
it is 4-1/2 inches high as a simple microscope, 
and ('i-V·1 inches as a compound . 

Tho base box contains (i object ives: a spring 
stage box for slides; forceps: a holder for disc 
or lens; an ivory disc of objeC'ts; f ish-plate; a 
8tage forceps with disci-., and a single lens. 
It is signed, "Dr. Dcmuinbray, Invent.," and, 
"J. Sisson, London."• 

Fig. 23. Noirne ond Blunt, London , England; 
compound monocular; C. 1760. (AFIP 49031 · 
60-4713-417) 

When introduced by >Jaime, and later pro
duced by , airne and Blunl, this instrument 
<Fi g. 23) was known as the ~chest microscope": 
its hinged, inclining pillar represC'nts an im
portant step in evolution of microscopes: it is 
known a~ a ,John C' uff type. 
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It has a square section pi ll ar 8-1/2 inc hes 
high, and is hinged at one end of a pla in ma
hogany box, 11 x 5-112 x G inches, and may be 
folded down into the box. T he b<xly fils into 
a short arm that is fixed at the top of the pi l
lar, and is of the usual Cuff-type with single 
eye lens , s l ide dust cap, and field lens . The 
Cuff s tage is fitted to the pillar by a collar 
and is focused by a mi I led-head screw on the 
side; the single concave mirror is fitted to t he 
pillar by a swinging arm. Height 14-112 inches. 
Accessories include 4 objectives; I ivc-box; 
Bonanni stage fitt ing; stage condenser; for
ceps; and cone. It is signed, "Nairnc and 
Blunt, London." • 

Fig. 24 . Geo rge F. Bronder, A ug sburg , G e r· 
many; compound mon o c ular; C. 1 768. ( AF IP 
49028 . 63-6539) 

The base for this microscope (F ig . 24) 
cons is ts of a woc<len box 6 x 4-3/4 x 4 inc hes, 
with a lower section, slightly larger , contain
ing a drawer; the outer front of the grooved box 
must be removed to use the instrument. 

The rectangu lar brass pi llar is 5-1 / 4 inches 
high, and ca1Tics a fixed arm al lhe top into 
which screws the Cuff-type brass body tube , 
4-.1/4 inches long and l -5/ 16 inches in diam
eter above the nose. lt has a Bingle eye lens, 
field lens, and a slide dust cap. The fine ad
juslmnnt is the Cuff-type screw that focuses 
the body. 

On top of the base arc two nan·ow plates 
with spr ing c l ips supported on tw·ned pillars 
that hold s lides on the oblong brass stage that 
has ornamenta l cutouts; it has a metal s lide on 
which is fixed the stage forceps . 

The rectangular mirror is in a wooden frame 
that rotales on a horizontal axis that passes 
through the base from side to s idc . In front of 
the mirror on the inner front face is a brass 
d isc of diaphragms. Height is r 1-I / 4 inches . 

The drawer in the base contai ns 5 objec
tives; forceps; and fish-plate . This type of 
insh·ument was made in Italy, Germany and 
France betwCE?n 1750 and 1780. Only five 
others of lhis type were known as !ale as 19.32, 
and there arc no known duplicates. Rcforc 
1820 this instrument was a part of the Dr . Cori ng 
Collection in London, r:ngland. • 

AFI P 49022 . Pe t e r Dollond, L ondon, E n .;i lon d ; 
c ompound mo no c ulor ; before 1 770. Not il/us
trated. 

This microscope shows I itlle variation in 
construction from the characteristics of the 
Cuff microscope in F ig . 14 (AFI P 4902:)) . The 
eye lens is single, wh ich dates the micro
scope before 1770; the compound eye lens 
was introduced by Do llond that year. He ight 
is 16-l/4 inches . The drawer in t he base holds 
5 objectives and a Bonanni spring stage. • 

AFI P 4 9 018 . B enjamin Mo rti n , L on d on , En g
la nd; compoun d mo noc ular; b efore 1770 . Nol 
i llustrated. 

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 inc lude 
the mirror. It is covered with red leather and 
has gold stampings; lhere are s lits at the s ides 
for s liders . 

The brass body tube sl ides into the outer 
tube; the eyepiece has a single Jens; the oval 
mirror is fixed on an angle; and the base of the 
outer tube is a screw cap. Height is 7-l/2 
inches. It is a part of a "cabinet of optica l 
instruments," origi nally in the Dr. Goring Col
lection in London, and is signed on the eye
piece, "Benjn \fartin Fecit." • 

Consisting of a cabinet of instruments (Pig. 
25), embodying many featurc~s made only by 
Benjamin \fartin, there is included a Martin 
universa l microscope 13 inches high, and a 
foldi ng tripod base with double mirror on the 
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Fig. 25. Benjomin Mortin, London, Englond; 
cobinet of optico l instruments; C . 1770 . (AFIP 
49024 . 66-1836-15) 

front foot. The pillru· is fixed and turned at 
the lower end; tho upper portion is square . At 
the top of the pi llar is a s hort arm with hinged 
joint and a jam screw. 

The body tube has a short arm that s I ides 
over the other and is held by a milled screw. 
The body tube may be removed and tho Wilson 
microscope may he used as a simple micro
scope. The eye lens is compound with a slid
ing dust cap, and there is a field lens, draw
Lube, 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-barre l micro
scope in which the powers are carried in a 
dovetai led s l iding bar. In addition, there is 
a brass solar microscope with rack and pinion 
and end less scww movements, as we 11 as a 
low-power projecting lens with screw focusing 
attached to the spring stage . 

Accessories include 5 objectives for a large 
compound microscope; lieberklihn; cone; Bo
nanni spring stage; black and white disc; and 
an arm for a s imµle microscope. • 

*ll was in his 14 universal" microscope of 
17fi9 that Benjamin '.\1artin first i ntrod uced Lhe 
"hetween-lens," the only real optical improve 
ment in lhe co ns truction of lhe compound micro
scope from the t irne of Chris ti an Huygens ( 1629 
J 69!i) until the beginn ing of the 19th century; 
~1nrti n added the lens to a ll microscopes he 
mude uflc r that d at(L The sign i ficance of this 
len s is that it muck the objcclive into u com 
p()und one, resulting in amp lification of the field 
of view th ro ugh use of a larger <iperture, reduc 
t ion of the spherica l and chromatic P.rro r s of the 
ohjective, and a gain in dcfinilion . 

. , · 

. ' 

f . 

Fig. 26. L . F. Delleborre, Leyden, Hollond; 
simp le ond compound monoculor; C. 1770. (AF IP 
49032 . 60-4713 -53) 

Although not signed, this instrument (Fig. 
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 Dellebane's largest signed 
instruments. 

There is 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 minor that folds up
ward . At the top of Lhe pillar is a brass box 
that carTies 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 is 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. Al 1 mountings are of blackened 
ivory. It is 12 inches high. 

A fishskin box contains 4 objectives with 
ivory caps; 2 liebcrkuhns with ivory caps; 3 
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ivorv sliders· ivorv talc box: brass s l icle and 
tub~ holder; ~nd a ·hollow ground slide in fold
ing brass fralllf'. The instrument is considered 
rare. • 

AFIP 174036. Maker un k n own; simple and com· 
pound monocu la r ; C. 1770. Nol il/11!>rrn1ed. 

' l'hc folding tr ipod busc of this instrument 
has a s pread of (:i-:114 x G<3!4 x 8 inches. The 
inclination jo inl at t he base is attac heel to 
the 5-3/ 4-inch-long triangular pillar with a rack 
at the back. The gimbal for the 1-1 '4-inch
diameter concave single mirror is screwed to 
the pillar. The 1-1 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 drawiube and 
screws to the :J-inch-long arm attached to the 
top of the pillnr. The s imple mic roscope por
tion is a 1-ineh-d iameler lens that scrpws into 
the transverse arm . Accessories include a 
plane mirror that may be p laced over the con
cave mirror, a stand with oil lamp, and a hull's 
eye condensl'r. <Donated by ~Ir . \linor \\ orthing
ton Tuttle.) • 

Fig. 27. George Adams, Sr., London, England; 
compound monoc ular variable; C. 1771. (AFIP 
49033 • 60 -4713-2 06) 

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

the top of the 7-inc:h-hig h round pillar is a cir 
cular plate on\\ hich another plate rotates . This 
carries the ;3 l '2-inch-high trunnion in which 
there is a large tooth wheel and a pinion that 
adj usts the inc I ination b.v means of an ivory
handled key. 

The limb is a flat brass bar 13-112 inc hes 
long, on which is a sl iding bloc k and setscrew 
with a double 2-:)/4-inch minor in g imbal and 
curved arn1. /\hove this is a sliding bloc k and 
setscrew wilh a short mm carrying the detach
able Cuff-type three-arm stage . At lhe 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. The body 
tube fits into this ri ng by a bayonet joint. 

The body tube has a compound eye le ns, 
field le ns , drnwtubes , and the Martin betwcen
le ns above the objective . AL the top of the 
I imb is a box s I idc 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 lieberkiihns; cone dia
phragm; and an extra body tube. It is s igned, 
"Geo. Adams, No. 60 Fleet Street, London." • 

Fig. 28. Benjamin Morti n , London, England; 
compound monocular; C. 1776. (AF IP 49017 • 
63 -6540) 
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The base of this microseope (Fig. 28) , some
times ca ll 0cJ the "new universal," is a folding 
lripod, and hinged to it b) a compass joint i!-. 
a tubular pillar 7 inches high and 1-1116 inch0s 
in diamct<.'r . There is a second s liding tube 
lhaL is operated by a rack and pinion. i\ third 
tube slides within Lhc pi liar and furnishes lhc 
coarse adjustment. 

The body is 5 inches long and 1-:l/ '1 inclws 
in diameter, and is attached to the transverse 
arm sliding tlu·ough a rectangular slot: there is 
a screw clamp cap. The urm and 8lol may be 
rolated or moved lengthwise , thus furnishing 
full aquatic motion. 

The stage, fixed to the outer tube, is of the 
Ayscough type and has a contra I aperture for 
a BonarU1 i stage and openings for forceps and 
stage condenser. ,\ circular plate with 6 ob
jcl'tives is screwed to the nosepiecc that carries 
the betwcon-lem:;, !\ rectangu lar bar is uLtachod 
to the outer tube below the stage, and on this 
is a sliding block to can·:-· the l-7 1 8-inch-diam
eLcr double minor. The eye lens is compound 
aud is in an adjustable tube: it has a field lens. 
lleight is Hi inchl's. In 18~0 John ~layall sent 
a woodcut to the Medical ~ l useum of a s ignNI 
Martin microscope from th<' Crisp Collection, 
formerly in Lhc Sc ienee Museum, South Kensing
ton, England; it was identical to this instru
ment. • 

1
: 11 

.Jc 

Fig . 29. L.F . De lleborre, Leyden , Holland ; 
compound monoculor; C. 1 777. ( AFIP 49034 
60 -4713-21 ) 

THE BIL LINGS MICROSCOPE COLL ECTION 

The tripod base of this microscope (Fig. 
2m folds downward. t'\t the center of the tripod 
a brass pillar, 10-114 x 1, 2 x 9 16 inch, ter
minates in a pin that rotates i11 a sockd and is 
fixed by a screw clamp. The double minor is 
2-7 8 inches in diameter, swings on u gimbal, 
and is attached by a double compass joint to 
the box that s lides 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 lurgt' diameter stage is recessed for 
plates . It is hinged to fold upward, is eaiTied 
on a box s I ide with screw. and has altacheel a 
rack that is operated by a sim ilar box slide 
above the stage that carries Lhe pinion. Both 
may be moved up and down from the compass 
joint in the pillar and clamped into 1x>sition. 
The compass joint, 4 inches from the top of 
the pillm, 1x•rmits 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 thl' arm, thus al low
ing an arc movement. The sliding arm holds 
the hotly tube by a leather-lined, split ring with 
spring cakh and scn•w clamp. 

The bod v tube is in tlu·ee !:>CClions, the first 
with screw~d nose piece for the I ieberkllhn and 
the objective, the second is the centra I por
tion of the tube, and the third supports the eye
piece tube. 'I'hese may be independcnLly sep
arated to increase the tube length . 

The eye lens has three sections, is bicon
vex, of largo cliamcLN, and each section sep
arately beze led into a cell and covered w ith a 
screw cap and sliding dust i:ap, all mounted in 
a lube for independent focusing . There is a 
Mi:utin between-lens above the objective; lhc 
instrument is not achromatic, and was called 
the "universal" model. 

AccessoriN; include J objectives; t large 
l ieberkUhn that screws to tutd focuses on the 
nosepiecc; fish-plate; 2 diaplu·agms for the mir
ror; and forceps . It is signed, "L.F. Delle
barre ." • 

AFIP 49035. L.F. Dc lleborrc, Leyd e n, Ho ll and ; 
compound mo nocul ar; C. 1780. Not illustrate d . 

This inst.rnmenl is similar to that in Fig. 
29 CAFlP !H0;~4) b:-· the same maker, although 
probably made a few years Inter, with the fol 
lowing d i fferences: Tlw pillar is 10-1 -l x l 2 
x 7 16 inch, and the compass joint i" :3 inelws 
below the Lop of the pillar. The slide box with 
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pinion is below the stage box. The arm Ler
minates in a short "L"' f'ixc'd to a brass plate 
and is attached by two sc.:rt'\~s tot.he body tuhc . 
The eye lens is composed or :l S('ctions. It is 
signed, "L.F. DellebarTe. ~ • 

AFI P 49036 . Claude-Simeon Possernont , Paris, 
Fronce; compound monocular; C. 1780. Not 
illustrated. 

With the exception that the bod.v tube sc.:rcws 
to the arm, and the box base is of ebony veneer, 
this instrument is similar to the John Cuff in
strument in Fig. 14 <APTP 4902:3>. i\ Bonanni 
stage and a condens ing lens arc altache<l . Ac
cessories includP 7 objectives; 3 ebony sliders; 
3 ivory sl iders; and u g lm.;s tube . Signed, 
"Passema nt, lngcn ieur du Ho i, au Louvre, 
Paris," this microscope was made by P asse
mant before he went into partnership with L.F . 
Dellebane . • 

Fig. 30. J oh n B leule r, London , England ; co m
pound mo noc ular; before 1 782. ( AFIP 49 04 0 • 
60-471 3-2 12) 
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This instrument. (Fig. :30) h:1s a folding tri
pod base . There is a short <'xtcns ion at the 
base of the triangul<1r pillar to prevent forwru·d 
inclination. The double minor is 011 a sl iding 
arm; there is no substage eonckn::.cr. The rack 
is cut into the hack of lhl-' pi l lar and the pinion 
that protrudes from the back al a right angle 
moves up and down with the stage. 

The bod) is fixed to an arm l hat moves back
ward and for..vard and in an arc. 'l'hl' objective 
screws in, and the c.\C k•ns is c.:ompound. There 
is a field lens and a .\lartin between-lens above 
the objective . It is known as the Benjamin 
Martin model . • 

J 
Fig. 31. Henry R. Shuttle worth, L ondon , Eng
land ; compound monocu la r; C. 1787. (AFIP 
49057 • 60 -4713-58 ) 

A 10- inc h-hig h tr iangular pi l la r arises fro m 
the tr ipod base of this instrument W ig. 31> 
by a compass joint. On one s ide of the pill ar 
the numbers 1 to f1 ind icate Lhe position of the 
stage with tho () object ives . At the base is a 
2-inc h double mirror on a curved arm and s lide 
clamp. Above th is is a s l id ing substago con
de nser 1-5/ 8 inches in diameter on an a ng le 
arm that swings out of ax is by means of a joint. 
A s l iding stage with a Marlin superstage is also 
attached to the pi liar. /\ rack is C'Ut in the 
back of tho pillar, and the Cuff stage carries 
the pinion placed at right angles at the back; 
the fine adjustment sere'' ic; just below the 
lower portion of the stage. Th(> 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 ~1artin between-lens, and 
a disc of object lenses. He ight is 18 inches. 

It is s igned, '"Shuttleworth, London," and 
was made by Shuttleworth, Sr. It closely re
sembles the ~lartin microscope in shape and 
design, and represents an important link between 
the 1782 Martin and "Joneses ' Most Improved" 
of 1798. Accessories include 2 objectives; 3 
lieberkuhns; 8 ivory sliders; brass s lider; ta lc 
box; f ish-plate; and light cone. • 

AFIP 49047. W. & S. Jones, London, En gland; 
compound monocular ; C. 1787. Not illu strated . 

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 ~-3/4 inches long and 2 inc hes 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 miITor is 7 x 2-5/ 8 inches. 

It is s igned, "W & S J ones, 135 llolborn, 
London." William and Samuel Jones were sons 
of John J ones, and succeeded John Jones & 
Sons aft.er 1784 and were located at 135 Hol
born St., London; before 1793 they moved to 
30 Holborn SL This instrument is s imilar to 
that in Fig. 16 (AFIP 49048). • 

AFIP 49046 . W. & S. Jones, London , England; 
comp o und mon ocular; ofter 1790. Not illus 
trated. 

This solar microscope is similar to that in 
Fig. 16 (AF IP 49048) . It is signed, "W. & S. 
Jones," but the address is 30 ll olborn, London, 
rather than 135 Holborn which was the address 
prior to about 1793. • 

AFIP 194. P ete r Dollond , London, England; 
compound monocular ; before 1790. Not illus
trated. 

Very similar to the solar instrument in Fig. 
16 (/\P IP 49048), it has a 5-inc h-square brass 
plate with a Cuff rack and pinion and end less 
screw and sector attached to the 7-1 / 2 x 2-inc h 
mirror. The body tube is 4-1/ 4 inches long and 
1-3/ 4 inches in d iameter; it has a drawtube and 
the back lens screws to the lube. The Wilson 
rack-barrel microscope is 1 inc h in diameter. 
Tho only accessories are 6 objectives; 3 aux
ili ary objec.:tives on a bar; and 2 plates and 
screws. It is s igned , "Oollond, London."• 

Fig. 32. Peter Dollond , London, E ngland; com
pound monocu lar; C . 1790. (AFIP 49037 - 60· 
4713 -209) 

A 5-inch-square wooden base (Fig. 32) suir 
ports 3 scrolled legs that in turn support the 
stage; mounted separate ly on the base is a con
cave miITor. The circular stage has a central 
aperture for illumination by transmitted light. 
There is a lso a s lide slot for fish-plate or for
ceps , and openings for a stage condenser. Three 
additional scrolled supports rise from the stage 
and caITy a circular collar and the outer tube; 
a coarse rack is fitted to the outs ide of this 
tube. A 1-3/ 4-inch-diameter milled-head pin
ion , screwed to the body operating on the rack, 
furnis hes the coarse adj ustment. 

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 des ign 
of Culpeper (see F ig. 11), as mod ified by George 
Adams, with doub le-S s upports, and of the type 
designated the "common three-pillar micro
scope." Height is 16-112 inches. Accessories 
are 2 objectives; l ieberkuhn tube; and a stage 
forceps. It is signed on the stage, "Dollond, 
London."• 

18 




COMPOUND MONOCULAR 

AFIP 49050. Peter Dollond, London, England; 

compound monocu lar; C. 1790 . Noc iJ/usr.raled. 


This instrument is a duplicate of that in Fig. 
:32 (:\PIP .:19o:ril by the· same maker, except 
that the base for this microscope is a square 
box with a <lrawcr, and LIH! mil led head of the 
pinion is J-l ' 8 inches in diameter. Height is 
16-1 2 inchc~. t\ceessorie!-> include objectives; 
lirbcrkiihn tube; .f glass i,liders; G ivor.) sliders; 
stage condenser; forceps; Bonanni spring stage; t ;· :; 
cone diaphragm; brass live-box; fish-pl ate; stage 
forceps: and ivory talc box. • 

I 
!; 

'1 . f,, 

F ig . 33. Peter Dollond, London, England; com
pound monocular Eirometer; C. 1790. (AFIP 
49038 - 63-6542) 

The brass body tube Wig. 3;3) is 3 inches 
long and 1-l / Hi inches in diameler. The com
pound eyepiece screws Lo the tube, and there 
is a field le11s. 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 hm; a rack and pinion that 
operates the circular stage catTying a double 
force1>S for material. The only accessory is an 
objective that screws to the micrometer plate. 
It is an original type mic.:roscope used to ac
curat.cly measure wool tlu·cads. • 

The walnut box base with drawer Wig. :1·0 
SUl)l)Orts tlu-c~c triangular, $harply-curved legs 
with diamond-shaped plates; the l'langE-'s of the 

Fig. 34. Maker unknown; compound monocu lar; 
C. 1790. (AF I P 19460 - 60-4713-409) 

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

The stage is three s idcd with seal loped 
edges, and has a 1-inch-diameter central aper
ture; there is a hole for stage forceps and a 
slot for fish-plate. The underside of th<> st.age 
has a fixed ring with two s ides cut away and 
two steel spring <.: l ips. 

The upper ends of the legs are fixPcl to a 
brass ring, to which is fastened the brass tube. 
At the lower end of the tube is a wooden base 
to which is affixed the brass plate of the nose
p1ece. The brass eyepiece screws into the 
tube. The concave minor is 1-:1 ' 5 inches in 
diameter and is in a brass <'ell with gimbal and 
fits into the base. 

Th(• instrument was brought to the United 
States in the 1890's from Holland. with a his
tory thal it had been made in that country. How
ever, it appears lo be an exact copy of an in
strument. signed, "G. Sterrop," in the Court Col
lection, Sc ienct• \1 use um, South l\e ns ington, 
England. Height is 1:>-1 ' 2 inches . . 4.cct>ssorics 
include :3 objectives in brass cells; ivor.\ slickrs; 
a Ho11a1111i spring stage; lichcrkiihn tube; fish
platc; and cone diaphragm. • 
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THE BILLINGS MICROSCOPE COLLECTION 

Fig. 35. Peter Dollond, London, England; com· 
pound monoc ular; after 1790. (AFIP 49030 · 60
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 base 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 s liding 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 
serv ing as a drawtube. 

It is 11-112 inches high when closed, and 
appears to have features of the Cuff, Martin, 
and Adams ins truments; it conceivably could 
date between 1790 and 1820. It is signed on 
the foot, "Dollond, London." • 

Fig. 36. Maker unknown; compound monocular; 
C. 1790. (AFIP 518704 · 60-4713-233) 

This all-brass instrument is 7-3/ 8 inc hes 
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 s lides on the upright. 
A 7 / 8-inch-diameter sw ivel mirror encased in 
brass fits into the lower portion of the upright. 
(Donated by Dr. George M. McBean) • 

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 s hort 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 s lide. The body tube is in three sections, 
as is the eye le ns. There are rings labeled 01 
and D2, a screw cap, and a \lartin bct\veen
lens above the objective. Height is 1 D inches. 
It is signed on the body, "De llcbam>, 17D7, 
Onderdewyngaart Canz ius Confoc it, De !ft.~ 1 
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COMPOUND MONOCULAR 

Fig. 37. L.F . Del lebarre, Delft, Holland; com
pound monocular; 1797. (AFIP 49039 - 60 
4713-415) 

Fig. 38. W. & S. Jones, London, England; com
pound monocu lar; C. 1798. (AFIP 49043 - 60 
4713-403) 

The mahogany base of this lucernal instru
ment (Fig. 38) is 25 x 2-118 inches, is dove
tailed and slides in a groove in a box when 
pa.eked, and in a similar groove on top of the 
box when in use. The pyramidal body box is 
16-3/4 x 7 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 5-inch biconvex lenses in a frame. At the 
front is the sliding tube nosepiece. 

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 smal I aperture that is mounted on a telescopic 
tube, 9-112 x 1 inch, and screws to the under
s ide of the body. 

The 2-3/ 4-inch-squarc 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 ~ith a dovetail plate, and is 
focused by a milled-head screw extending the 
entire length of the base. On the pillar is the 
radial swinging substage on an arm carrying a 
sliding 1. -3/ 8- inch biconvex lens and a 2- inch 
double lens. The Jamp 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 s l iders; focusing handle with 
Hooke's joints; fish-plate; and forceps . It is 
signed, "W. & S. Jones, 30 Holborn, London." • 

AF IP 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 Jens, and is not equipped 
with a lamp. It is signed, "W. & S. Jones, 30 
Ilolborn, London." • 

The conical pillar of this "Joneses' Most 
Improved" mode l 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 carries 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 canies the pinion, and the 
stage itself is 2-118 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 
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THE BILLINGS MICROSCOPE COL LECT ION 

with the pinion on the lefl s ide; the e.ve lens 
is single . It is known as thC' ",Joneses' ~lost 
Improved" model . 1 le ight is 18 inches . It is 
signed, "W. & S. ,Jones, :30 llolborn, London."• 

Fig . 39. W. & S. J ones, London , England; simple 
ond compound monocula r; 1798. ( AFIP 49041 
60-4713-416) 

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

The body tube is 4-118 x 1-:3/4 inches, has 
a 1-3/ 8-inch screwed-in, cone-shaped nose
piece, and screws into the a.rm. The compound 
eye piece has a field lens and a ~1a.rtin betwcen
lens above the objective. When the body tube 
is removed th is instrument may be used as a 
s i mple microscope. Jle ight is 17 inches. It is 
s igned, "Jones Fecit, 30 llolborn, London." • 

AFIP 1 93. W. & S. J ones, London, Engla nd; 
simple ond compound monocular; 1798. Not 
illustrated. 

This microscope is of the same s ize and 
general construction as that in Fig. :39 (J\F !P 
4901 1) by the same maker \\ ith the following 
exceptions: The rack is cut into the front of 
the limb, and the square stage moves in an m·c 
by means of a milled-head tangential screw. 
There is no s leeve for the condenser, and a 
ring is fixed bolow the stage f'or a Lube con
denser. The rack on the arm is cut on the top 

F ig. 40. Dudley Adorns, London, England; com
pound monocular; C. 1799. ( AF IP 49049 . 66
1836-7) 

Dudley Adams ' solar microscopes arc ex
tremely rare, in fact, this is the only one knO\\ll 
to be in existence (F ig. 40). lt embodies many 
of the features of those made by Benjamin ~lartin 
in London in the late 18th centwy 

The instrument has a 6-inch brass plate, 
Cuff rack and pinion, and endless screw and 
sector. The con ical tube is 5 inches long, :3 
inches in diameter at the base, and 2 inches 
in front; it has a clrawtube . The hack lens is 
:1 i nches in diameter and screws to the tube. 
The min'Of is 3-3/ 4 x 10 inches, and the Wil son 
screw-barrel microscope is 1-3 4 inches in 
diameter. 

Accessor ies include a slide bar of 6 lenses; 
3 wooden s liders; 5 ivory sliders; talc box; 
brass collecting tube; brass trough; and a ma
hogany box. It is signed on the plate, "D. 
,\dams, London." • 

The oval brass base (F ig. 4 1) is 2-5/ Hi x 
8-5/ 1 () 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 is attached to the base in optical 
ax is . 

The circular pillar is 5-1 / 4 inches high and 
9/ l(i inch in diameter and carries a hollow pin
ion at the top. The stage plate is 1-112 inches 
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Fig. 41. G. Brock, L ondon, E ngland; c ompound 
monocular; C . 1800. (AFIP 49042 - 60-4713-240) 

x 2-91i(i inclH's and is fixc.•d to an outer Lube 
:3-J / 8 inches long to which Lhc rack i.s altt1<'hcd . 
Them is a spring clip below the stage and open
ings for forceps and concknscr . The arm wilh 
a spring tube fits into thf' pillar and moves in 
an arc. 

The body tube is ;3-1 2 inches long and l 
inch in diameter and screws to the arm: the ob
jective screws into the body tube . llcighL ii> 
10 inches. 'l'hc eye lens is compound, and thcrc 
is a field IE"ns. 

Accesirnr ics are 4 objectives . It is signec.l 
on the body, "Brock Invenit t>t Fecit, London ." 
As far as it is known, this instrument has not 
been described in the I itcrntw·e. • 

This pocket microscoJX' is called "The 
Acorn" (F ig. 42). IL consists of u brass cyl in
der 1-1/ 8 x 1-1/8 inches with the sides cut 
away. The lower encl ha~ a screw-on hast' that 
scrres as a cell for objcets. Inside is a slightly 
cone-shaped tube with an eve lens and a field 
lens. · 

When in use the tu be is placed in a revCl'sed 
position in the cyl inder. T he upper section ol 
the cylinder is a screw eap that protects Lhe 
biconvex lens that serves as a condenser. The 
upper part of the cap carries an object pin a11d 
lens on a stem to form the simple microscop<' . 
Thcr!.' is a rounded cap screw on the cover :J I -l 
inch in diamet0r. 

Fig. 4 2. T. H o rr is , L ondon, E n g la nd ; simp le 
ond compound monoc ular; ofter 1800. (AF IP 
49440. 66-1836-11) 

lloi~hf is t-:1 4 inches. John ~Jayall said 
thi s and tlK' mic-rost.:ope in F'ig. 43 were made 
by ll tuTis, a !though ne i ther instrmnent is signed. 
Both diff'm from any descri bc•d before 1800, bul 
in all probabi lity were made before 1815 . • 

fig. 43. T. Horris , London, Eng la nd ; si m p le 
ond co mpou nd monocu lor; of ter 1800 . ( AF I P 
49441 • 66-1836-10) 

This micro~cope <Fig. -l:n is a cluplicatc of 
that i11 Fig. 12 (:\FTP -iq.i.im ('xccpt that it is 
mmk• of ivory, and thcr0 is no base plalt'. fl 
is also att.rihulc'd lo T. llarr is of London. • 
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This Cul)X)JX'r model (!<'ig. 45) has lhc Adams
typc supports and is vNy simi lcu· to those ma<le 
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Fig . 44 . T. Harr is, London, Engla nd; compound 
mo nocular; o ft er 1800. (AF IP 49054 · 63 -6543) 

This instrument is of a type cal le<l "demon
strating microscope" (Fig . 44). I t haH a brass 
body tube 1-1/2 x 7/ 8 inch, a short noscpiccc, 
and a lower section that. is eovcred w ilh a slid
ing tube containing a g lass cell for objects. 
Tho eyepiece s lides within the body tube and 
contains two lenses l inch apa1t . Height is 
4-112 inches. • 

F ig . 45. Mok er unknown; compound monocular; 
ofter 1800. ( AFIP 49 051 • 60-4713-215) 
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by Dollond of London . When c losed it is 10-1/2 
inches high. The slag(' is 2-1 2 in('ht's in diam
eter and has two openings for forceps . The 
single minor is 1-1 1 inch<.>s in diameter. 

Tho sliding bod.' · tube is 7 inches long; the 
circular base is hra~s: the nosepiccc is coni
cal; and it has a rack and pinion adjustment. 
The eyepiece has a compound lens, and there 
is a field lens. 

Included in the drawer of the instrument's 
pyramidal case are I objt'elivt>s: stage forceps; 
fish-plate; ivory talc box; eonc diaphragm; and 
Bonanni stage . (l)onatcd by Dr. T homas F. 
Murdock) • 

I . 

Fi g. 4 6. Mokor unknown; s imple and compound 
monocular; C. 1810. (AF IP 49058 - 60 -47 13-207) 

The c ircular pillar, 1 inches high and 5/8 
inch in diameter, of this instru111cnt (F ig. 46) 
screws into the top of a han.1wood box base 6 x 
5 x 1-1/ 2 inches . The sin~lc mirror is 1-112 
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 l tl inches long, moves 
in an arc, and slides into a box fitting at the 
top of the inner tube. 



COMPOUND MONOCULAR 

Tho compound body tube is 11 inches long, 
is cone-shaped at the lower end, and screws to 
the arm. The eye lens is compound; there is a 
fioJd lens; mid the objective sc:rcws in below 
the tube. lle ight is 10-1 / 2 inches. 

In the drawer of the base are 2 objectives; 
2 objectives with licberkiihn; ivory and cork 
stage disc; and plane and concave glass cl i1-;cs. 
This instrument is a du pl icaLc of the "Joneses' 
Improved Aquatic: t\I ic:roscope," except for Llw 
compound body and the box base. • 

Fig. 47. Henry Shuttleworth, L o ndon, E ngland; 
simple and compound mo nocular; C . 18 1 0 . (AF IP 
49056 - 63-6544) 

The circular section pillar of this instrument 
(Fig. 17) is 7 inches high, and is attached to a 
folding tripod base. At the top of the pi l lar 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
cusqs the stage. t\t the lower end of Lhc limb 
is a 2-:114-inch double min·or on a s l ide box 
with two setscrews . Above this is a 2-inch 
condensing lens on a hinged angle arm w ith 
similar box and scrfo~ws. 

The stage is a two-arm !\yscough. The arm 
that canies the body tube is fixed with a large 
screw lo the top of the l imb. There is a double 
screw ring at the opposite end into which the 
tube screws ; lho objective is screwed into the 
lower side . 

Tho body tube is 7 inches long, the central 
portion of which is 2-V8 x 1-1:3116 inches. 
Tho upper and lower ends are cone shaped; it 
has no drawtubc. The eyepiece screws and 
carries two upJX)r and lower lenses. Hy re
moving the tube th~~ instrument may be used as 
a simp le microscope. Height is 20 inch0s. It 
is signed on the stage, " II. Shuttleworth, Lud
gate Street, London." • 

F ig. 48 . G i lbe rt & Son s, L on d on, E ngla nd ; c o m· 
poun d monocular; C . 1820. (A F I P 4 9064 - 60
4 713-237) 

Set on a folding tripod base, this instrument 
(Pig. 48) ha8 a rectangu lar pillar, 4 x 7/ 16 x 
7/:32 inch, attached Lo the base by means of a 
compass joint. The double mirror is l-:-3/ 16 
inches in diameter and has a push-in stem to 
the pi llar . The rear pi llar is held in place by a 
box f itting with a pin ion; the rack is on the in
ner side . Another box fitt ing near tho lop holds 
the fixed stage, 1-1 12 inches in diameter, w ith 
three arms with op<'nings !'or forceps nnd a ring 
spring cl ip on top of the stage' . 
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THE BILLINGS MICROSCOPE COLL ECTION 

The body tubt' is 1-1/2 x 1-1 ·I inclws with 
the 10\wr 2-1 I inches cone-shap<.>d, and a 
wheel of six ohjectives is allm:llt'd at tlw hase. 
Tlw tube '>Crews to the -1-inch ar m that Jllo\t's in 
an arc and s lides into a box fitting al the lop 
of the pil lar. The eye lens is compound and 
the fie Id k•ns is at the upper end of t lw collL' ; 
it has no clrnwtubP. lleight when closed is 11 
incites. l l is s igned, "Gi llwrL & Sons, IAHldon," 
and, "So ld by E. and W. Smith & Co. , LivN
pool." • 

AFIP 49066. Gilbert & Sons , London, E ngland; 
compound monoculor; C. 1820. Nol J/lus1ra1ed . 

This instrument is a duplicaLc of" that b~ 
the same maker in Fig. ·18 C\FIP WO() I) with 
lhc following minor modifications : The folding 
tripod hasc has one wide and two narrow f('et. 
The single mirror is 1-5/8 inches in diamctt)r , 
and the mm is :1-:V4 inche::; long. 

The body tube is 4-J/2 inches long and 
1-1/8 inches in diameter; the lowcr~- 1 1 1 inchc.•s 
arc cone shaped . The eye Jen~ is single and 
there is a fie Id lens. Al the lower t•nd of the 
tube above the objecti\·c there is an additional 
screw-in lens, and a wheel of six objectives. 
Height is 12 inches. There is a ~lnrtin super
stage with ;3 openings: a eylindur cond('nscr on 
rod: and a stage forceps . It is s igned , "Cilbcrt 
& Sons, London ," and, "Sold by I•: . & W. Smith 
& Co., Livor·pool." • 

11 

Fig. 49. Utz s chncider, Reichcnboch ond Froun· 
hofer, Mun ich, Gcrmony; compound monoculor; 
C . 1820. (AFIP 49060 · 60-4713-419) 

:\ l"l'l·ta11gular rnahogan_,. box, HJ x :-i x 1-112 
i11<.:ll(•s, s<'nt•:-. <t--. thl' ha.-;e for this instrument 
Wig. .t~ll. llingl'd lo the ldl end of" llll' hox, 
but not incl inahll'. is a circular pillar:~ 1 ind1 
in dianl<'f<'r and 8-:l I inches high, with rack 
set in at t lw upp(•r hack. Th(• s ingl(• Ill irror, 
1-:3 8 incht's in diameter, rils into the pillar 
and lrns a mill<•cl head al the hack. T he cir
cular sl ag!' is 2- 1 8 inc hes in diamPll'r and is 
fixed. '[' her<' is <111 arm a( tlH' right f"or f"orceps 
and u sw inging ar111 al the front for a condenser; 
thPre is also a spring plate.' beneath th0 stage. 
:\ 1-1 2-indt hox (·ollar holds the pi11ion and lhe 
;) 8-inch arm "1th a plate ::,crewed to th<: bod). 

The hod~ tube.' is 1-1 8 inche::, in diameter 
an<l S-1 2 indt<'s long and ha,.; a short nosc
piccc. The l'.\"l' P ic•ct· screws in and the field 
lens is al Lhc lo\\er end; the ocular sc·rc'ws in 
the uppn (.• 11d . llc·ight is U inches. 

,\cccssor it•s inc ludc :3 objectives; ocular; 
and 2 wo<xll'11 s l idc•rs . It is signed on the stage, 
~utzschn<.' idcr, Heichenbach und l<'raunhof"er in 
l3enPdidbl•urn." ThP instrumpnt is ran', with 
onl_v 011<' olher known, a duplicale f"ornwrl.' in 
lhc C'ri:-.p Collection in the Science ~luscum, 
South Kc.•nsington, l•:ngland. • 

This i11slru1nc•11l Wig. ;)O) has a 2-;) . H-inch
diamctcr brass ring base and a tubular brass 
stand 7-1/8 x ~H / 1() inches; the front nncl hack 
are cut awny about 5 inches . i\ rack is f itted 
with in tho lop 2 inches that. carri<'s a \ -:i -1
inch-long inner ring top tube with pinion. ;\ 
singlP mirror is on a pivot and i:-; 1-'.'i ~ inc.:hcs 
in clianwter. The fixed circular stage is 1-I V l6 
inchc:-:. in diameter, has a central aperture, and 
orx~nings for forceps and condenser. There 
are slits in th<' sides of the stage and a spring 
plate beneath th<' stage for sliders; lht·rt• m·c 
holes in the s ides be low the stage for n glass 
tu he . 

The body tubl' is 1-9/1 G inc hes in d ianwtcr 
and (i-:l 14 inches long and slides into an inner 
tube. Th<'l'c is a short. nosepiecc, and lhc 2-1 '2
inch-long e_vepi<•cc slides into the bod.v tube. 
The fie Id lens i~ at Lill' lower end, and the eye 
lens is compound and screws in. llcight is 
10 inches. 

i\cccssories include 6 objectives; fi ivory 
:,;Jiders; 2 glnss stage cells; ivory stage cell; 
condenser with nrm; brass cell with g lass bot.
tom; forceps ; g lass tube and clisscding needle ; 
came l's-hair l>r11sh; and a mahogany bo)(, ;1 x 
5 x 10-7 18 inches. It has significant llollond 
c.:haradl'r istics. • 
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Fig. 50. Maker unknown; compound monocular; 
C.1820. {AF IP 49068 • 60-47 13-418) 

AFIP 49067. William Cory, London, E ngland; 
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-<liameter 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 docs 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."• 

This instrument (Fig. 51) has a box, 5 x 
4-1/2 x 1-112 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 1-1116 inc hes 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 screw. 

Fig. 51. William Cory, London, Englan d ; com 
po und monocular; C. 1820. (AFIP 4906 5 · 60
4713-54) 

The cone-shaped body tube is 3-3/ 4 inches 
long and 3/ 4 inch in d iameter. The eyepiece 
unscrews, the eye lens is single, and there is 
a field lens . The objective screws to the tube 
and t he tube screws to the arm. Height is 7 
inches. Accessories arc an objective; 3 ivory 
sliders; forceps; and dissecting needle . It is 
signed on the pillar, "Cary, Londorr." <Donated 
by Miss Nora Chadwick) • 

This Cary- or Gould-type* microscope (Fig. 
52) screws to the top of a box, 6-1/4 x 4-112 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 Porter. 
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Fi g . 52. Mak e r unknown; co m pound monocu la r; 
o ft er 1 820 . (AFIP 49059 - 60 -4 713-239 ) 

The body tube is 5 inch<'s long and l 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 
is also a field lc n8. The objective screws to 
the tube and the tube screws to the arm. He ight 
is 12 inches. 

Accessories are 3 button-type objectives; 
2 glass stage d isc:.;; 3 ivory sliders; forceps; 
and live-box . 'l'he instrument is of prec is i on 
workmanship, and s i milar in many res1X)cLs to 
the signed William Cary microscope in Fig. 51 
(1\FIP ,19065); the d1ief diff<•rcncc is that this 
model is somewhat larger. • 

This microscope represents the best instru
ment made (Fig. 5:-n prior to achromatism. The 
general construction is on the origina I I ines of 
the ",Joneses' ,\lost Improved" modeI with Dol
lond's fine workmanship. I t has a folding tri 
pod base to whieh is attached n c ircular pi llar 
7-:i/4 inches high surmounted by a compass 
joint. A short arm carries the 10-112 x 0 116
inch-long limb \\ith rack cut in front, and a pin
ion 011 the stage sleeve . 

The stage is 2-118 x 2-:114 inches , has three 
proj('ctions for forceps, and spr i11g c l ips above. 
T hP double m irrnr is 2 inches in d iamcter and 
i!-> c I amped on a s lccve that is screwed to the 

Fig. 5 3. Do l lond, Lon d on, En g land ; compound 
m onoc u lar; be for e 1824. ( AFIP 49061 - 60· 
471 3-10) 

lower end of the I imb. Abov<' this is a slee\'C 
with two screws lhat carries a l - 1/ 2-inch-diam
eter condenser on an adj ustab le ang le limb. 
T he w·m moves in an arc and s I idPs in the slot 
with a cork cushion . 

The• body tube is 4-1 18 inches long by 1-718 
inches in diameter. has a 1-:3 4-inch screw in 
tho conical nose, and screws to lhe arm . One 
screw- in eyepiece has tlu·ee IP uses, and there 
is a field lens, bul no drawtube. It i s signed 
on the base, "Dollond, London." • 

The 8-inch-high rectangu lar pillar of this 
Cary-model instr ument <Fig. 51), wi th a rack 
at back, screws into the top of' a mahogany box 
base, 5-1/11x ·1-l / 4x1-3 18 inches; the I-:~ 8
inch-long arm is screwed to the pillar. 

The cone-shaped body tube is 1-:3/ 4 x 1-:3116 
i nches and 8Crews lo the arm . The stage is 
I inch in d iameter, has a rounded back, a spring 
clip. and rotatCti on a pivot; the sleeve carries 
the pinion. There is a field Jen~ and a single 
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Fig. 54. John Tuther, London, Eng lond; simp le 
and compound monocular; C . 1825. (AFIP 
171 - 60-4713-299) 

eye Jens; the single minor is 7 / 8 inch in diam
eter. Height is 9 inches. Accessories in
clude a button-type objective; stage forceps; 
live-box; and glass disc. It is signed on the 
pillar, "Tuther, 221 Holborn, London." • 

This inslrnment (Fig . 55) is mounted on a 
folding tripod base with a conical pillar 9-112 
inches high surmounted by a compass joint. 
The arm is 5-112 inches long and has attached 
to it a 2-3/ 8-inch ring into wh ich the body tube 
screws. The 9-112 x 112-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 Brcvtc, (~uai de Cholege 69, 
Paris;" and on the arm, "Vincent Chevalier." • 

Fig. 55. Vincen t Chevalier, Poris, Fro nce; 
compound monoc ular; C . 1825. (AFIP 49062 • 
60-4713-231) 

\<lounted on a folding tripcxl base, this instru
ment <Fig. 5()) has a conical pillar 7-1 / 4 inches 
high surmounted by a compass joint, and a short 
arm that caiTies the 10-~V8-inch limb; a rack is 
cut in front and the pinion is on the stage sleeve. 
The stage is 2-118 x 2-5/ 8 inches and has three 
projecLions for forceps; the spring clip is above 
the stage; there is also a Mmtin superstagc 
and disc. 

The double mirror is 1-5/ 16 inches in diam
eter and is fixed to a sleeve. The 1-5/ lG- inch 
condenser is 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 mm, 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 drawtuhc. 

Accessories are 6 objectives on a wheel; 9 
ivory sliders; brass slider; 2 glass tubes; 3 
lieberki.ihns; 2 brass l ive-boxes; ivory and glass 
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F ig . 56 . Do l lo nd, L ondon , En gl an d; compoun d 
monocu lar; C. 1825 . ( AFIP 49 069 ·60-47 13-232) 

stage discs: brass ring and key; stage f'orccps 
and condenser ; a \larti n s uperslage und discs; 
fish-plate; ivory talc box: lieberkLilrn on arm; 
cone diaphragm; and a mahogany case. I t is 
signed on llw fool, "Dollond, London,"' and is 
conslruclcd along the lines of the ".Joneses' 
\lost Improved., mode I. • 

In the upper end of the body tube of this 
instrument Wig . G7) t here is a large concave 
mirror, and at the Iower end a sma 11 convex 
mimH", lhe underside of which is ground to form 
a concave miJTor to act as a l ieherki.itrn. A slop 
support.eel on a wire in the axis of the micro
scope prPvPnls direct light from passing to the 
eyepiece. 

The instrumPnt is construct(•cl along the 
lines or th<· Dr. l{obert Smith* reflecting micro
scorx· \\ ith a fo lding telescopic tripod base, 
a ring Lop 2- 1 / 2 inches in diameter, and a short 

* IJr . f(" b<• rt ~m i t.h ( [fj8$3-17()8), Engli sh micro
sc11pr· makc·r and author of "System of Optics." 
p11hl i -.h<'rl i11 l .ondon, 17.18. 

f ig . 57 . 5. J . R ien k s, Le yde n and Fr ies land, 
H o lland; compo und mo n oc u lar; 1825. (AFIP 
49063. 60-4713- 1 12 ) 

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

The body lube is 3-114 inches long and 2-112 
inches in d iamctcr and screws to the stagctubc. 
The c~cluhc is a cylinder 2-1/2 x 1-5 ]()inches 
with a 2-inch cone above that screws to the 
bcxly tube. The double mirror is 1-15/ 16 inches 
in d iametcr and is attached by thumbscrew lo 
one leg; the minors are of s pccu 1um metal. 
He ight is 13-1 / 2 inches . Accessor ies are 4 
compound oC'ulars; slide holder; and forceps . 
It is signed, "S.J. Ricnks, f<'riesland, 1825." 1 

This instruml'nl (Fig. 58, lefl) is mounted 
on a folding telescopic tripod base to which is 
ultached a double c ircular pillar 4-3; 4 x l-;3116 
inches; Lhe height may be varied by adjusting 
the sliding inner pillar. There is a cradle joint 
w ith spring ring and clamp. 

The body tube, 4-:3/ 4 x 1-1 / '1 inches, has a 
cone-s hup<.'d 11osc. T he triangu lar l imb is 4-1/2 
inc hes long, with the back side of' the triangle 
planed; Lhe limb fits to the nose with a spr.iug 
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Fig. 58 (le ft). John Cuthbert, London, England; 
compound monocular; C. 1827. {A FIP 49072 • 
63-6547) 

ring and clamp. The double mirror is on a s l id· 
ing slm>vc and is 1-1/ 2 inches in diameter. 
The 2-inch oval stage is on a s liding sleeve, 
has mechanical mot ion in two directions, and 
has a Cuff fine adjustment attached. 

In order to use this instrument as a dioptric, 
the reflc>elor 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. 

Accessorit>s ar<> 5 eyepieces; brass object 
holder; angle piece; Bonanni stage; and stage 
forceps. It is not signed, but John Cuthbert's 
card is affix<'d to the top of its mahogany case . 
John Ma.va l! cons iclerec.l this to be tlw most elab
orate catadioptric reflecting microscope he hacl 
ever seen. • 

F ig. 58 (righ t) . John Cuthbert, London, England; 
simple and compound monocu lor; 1827. (A F IP 
49071 . 63-6547) 

This reflecting instrument <Fig. 58, right) 
is sim ilar to /\PIP 49072 pictured at the left in 
the same photograph, with the exception that 
its limb is 5-112 rather than 4-112 inc hos 1ong. 
Height is 12 inches. 

Accessories are 3 eyepieces; ~ lieherkuhns; 
11 ivory sl iders; forceps; Bonanni spring stage; 
condenser for limb; brass object holder; and 
angle piece. It is signed, "John Cuthbert, Lon
don, 1827. n • 

The square pillar of this instrument (Fig. 
59) is 9-1/ 4 x 9/ 16 inch and screws Lo the top 
of the box base, 10 x 7-112 x ;3 inches; it has 
a baek rack. The single mi1TOr, :~-:3/1() inches 
in diameter, is attached to a sleeve wiLh H pinion. 

Fig . 59. Giovanni Amici, Modena, Italy; com· 
pound monocular; 1827. {AFIP 49070 · 63-6546) 

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 c ircu lar, 
2-1/ 4 inches in diameter, and has spring c lips; 
below is a hinged well w ith revolving di aphragm. 

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 compolmcl eye
piece is 718 inch long. There is a prism in the 
front end of the tube and a short nose be low for 
an objective . On top of the tube is a dovetail 
slide that carries a double arm with a condE'nser 
9116 inch in diameter. lleightis 16-1 / 2 inches. • 

The folding, cross-shaped base of this in
strument (Fig. 6()) supports a square pillar 7 x 
112 inch with 11 raek cut in its front. A 8- inch 
arm with a l <l/8-inch-diameter ring is affixed 
to the pillar. The lower portion of the bod.v 
tube, 1 x 7/ 8 inch, screws into this ring, \\bile 
the upper portion carries the 1-l/Hi x 1- 1 16 x 
7/ 8- inch pri!-;in box. Into this box screws, at a 
right angle, the upper 2-l/2 inches of' lh<• tube 
along with its :3/11-inch- long compound C.\C

piece. Consequently, the tube is dividetl with 
the pri sm box in I.he middle; when in use the 
ocul ar portion is horizonta I. 

The stage has a circular front. 2 incht•s in 
diameter. It is on u casing J-:l!-i inehc~ long 
and ha~ a pinion ancl spring clip. On u 1wl at 
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Fig. 60. Giovanni Amici, Modena, Italy; com
pound monocular; C. 1833. (AFIP 49077 - 60
4 71 3-71) 

the hack and below the stage is a s liding plano
convex condenser with a diaphragm; the con
denser is 1-1/ 8 inches in diameler. The single 
mirror is on a pivot arm and is 1-5/ 8 inches in 
diameter; there is no fine adjustment. llcight 
is 11-:114 inches. • 

The circular pillar of this instrument (F'ig. 
61). 10-1 / 2 inches high not including lhe com
pas8 joint by which inclination is cffocled, 
screws to Lhe lop of a mahogany box that forms 
the base. The 3-1/2-inch-long arm has an add i
liona1 compass joint for use in a verlical posi
tion and carries a square limb, 9-1/ 2 x 112 
inch, that is held in place by a milled-head pin 
and casing al the base of the pillar; a rack is 
cut at the back. 

The mirror is :~-Vl6 inches in diameter on 
the concave side and 2-1 / 16 on tho flat side, 
and has a rack and pinion movement. There is 
a heavy glass plcitc, 3-1/'1 x '1 -1/ 4 inches, above 
the stage plates that has mechanica l mot ion in 
two rlir<><.;tions and is focused by rack and pin ion . 

The sLage fits itH casing by a dovetail slide. 
The fine adjustment screw has a ball-and-socket 
bearing and a groove in front attaches it to the 

Fig. 61. Charles Chevalier, Paris, Fronce; com· 
pound monocular; 1834. (AF IP 19488 - 60· 
4713-11) 

stage. The condenser is situated immediat.clv 
below tho stage, has rack an<l pinion motio1;, 
and a Hmall detachable prism at the lop but no 
lens. 

Accessories arc 4 eyepieces; objective; 
plain stage; adapter; bull's-eye condenser; sub
stage eondcnscr with diaphragm; metal and glass 
trough; mechunical stage; compressorium; con
denser with prism; diatom slide; spring clips; 
watch glass; licberkuhn; and g lass discs. All 
attachments to the bo<ly tube are by breech plug 
sockets. Height is l!>-1 / 2 inches. It is signed 
on lhe lube, "Microscope Cniversal Achroma
tique, de Charles Chevalier, Ingenieur Optician 
Brevete, Palais Royal 16.3, a Paris." • 

A circular brass, leaded base, 8-1/ 2 inches 
in diameter and 1/4-inch thick, serves as the 
support for this instrument (F'ig. 62). A square 
pillar, 5 x 7/ 16 inch, is fixed in a square collar 
1-1 /4 inches high, and screws to the base; the 
pil lar has a rack cut at the back. 
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Fig. 62. Charles Chevalier, P aris, F ro nce; com
pound monocular; C . 1835. (AF IP 49079 - 60
4713-226) 

The double min-rn· is fixed to lhe pillar by a 
pin and gimbal: the con<'<.W<' side is 2 inches in 
diam<'lcr, and tlw plarw si<k 1-1 8 inch<'s. The 
stage casing is 1-1 2 inches long and can·ies 
the pinion. The stage plate is 2-15 lG x 2-~) Hi 
inches and is fixP<l and incurvcd al tlw back . 
Below the stage is the fixed well, 7, 16 inch 
in diameter. ..\t its righl there is a rod that 
carries the revolving <liapl1rag111. The arm is 3 
inehes long and is fixl'CI Lo the pillar. 

The body tube is tl - 1/ 8 i11cl1es l ong and 1-:i/8 
inches in diameter, and screws i11Lo u r ing 011 
the arm; iL has no drawtubc . T he instnnnc nt is 
a small , inex1xrns iVl' student t..vP<'- lie ight is 
12-112 inches. • 

The leaded, circu lar bu~e of' this Fraunhofer
m<Xlel instrument (Fig. i:rn is 2-:v.1 inches in 
diameter, and has attached Lo it a tubular pillar, 
4-318 x 1-:)/8 in<.:lws. that is cut away in front 
for the mirror box and t.he stag<' . An uppPr sc•c
tion of the pillar, 2-1 I x I -'.\ Hi inches. SC'l'C'\\S 

to the main pil lur a11d is sprung for tlw body 
tube. 1'1w sliding body lube is 5-:1 I inc:hes long, 
has a c·one-shaped nos<', and a cenlra I screw 
division. 

l ' 

f ig . 63. Geo rges O berhouse r, P aris, Fro n ce; 
c ompo und monocular; 1835. (AFIP 49076 - 60
4713 -9) 

'fhe single mirror is 1- 1 8 inches in diameter 
and is on a millC'd-hcacl pivot. ,\ dovetail fit
ting above tlw stagt> c·e:11Ti<'s a hull's-t':>P con
denser on an adjuslahlc l'l!rVNI arm "it.h slot 
and clamp SC'l'C\\ . ThC' stage is ;i x 1-1 K inches 
and has a screw fine adjustment al the lower 
r ight s ide. llc ight is 0-1 "2 inc lws. It i s signed, 
'·Hran<l Frere::>, Opticie11, Hruxcllcs," lHrnnd 
Brothers, Opticians, llrussc ls}; they were sup
pl iers . • 

l<'rom the ('Ompass joint abovt' the fl at tri pod 
base arises a circu lar pi l lar 7 x 1-:3 'Hi inc l1C's 
wilh the rack sc rewed 011 ul. Lill' back <Fig. ().I ). 
The single' mirror is 1-1' 2 i11ehes i 11 d ia1m'te r 
ancl is on a pin in a sliding ri ng. T he ,.; tagt' is 
2-1 / 2 x 2-;3 4 i11c lws, 1nc·11rv<•d at I.he back , 
and is fixed lo a ring <'ol lar aud earril'S lhl' pin
ion: it has a1)('rt11rl'S for forceps nnd condL'nsL'r. 
Attaehc>d to tlw stage• an' a spring stage l'itling 
and a disc: of diaphragms. 

,\ :J- inch-lon{! arm i>: fixed to a tuhe that f'its 
into the top of the' pillar . Th<' tuhL' carri<'s a 
hea"y spiral spring, and. at !ht• top. a long screw 
with milled head. This is th<' f'int' adjustnll'nl 
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Fig. 64. Mok er unknown, London, Englond; com
pound monoculor; C. 1835 . (AFIP 49080 - 60
4713-56) 

lhnt. moves the entire arm and Lho body tube; it 
is tho Oburhauser adjustment in n•vorsc. 

The bnd.v t ube is 5-3/4 inches long and 1-1/8 
inches in ciiameter and screws to tht> arm; there 
is no drawtubu. llcight. is 14-112 inches . It 
is s ignecl, '"Carpenter & Westley, 24 Regen L 

Street., London." This firm was not known t.o 
have made microscopcs, buL Carpenter was a 
dealer as early as 1825. The construction of 
some instrumc.rnls sold by the firm has been at
tributed to llugh Powell of London. • 

ThP pillar is 3-11/Hi x G/ Hi x 1/ 8 inch with 
a 2- inc:h s lotlcd center, and screws into a plate 
attached by screws to the circular brass b'asl:' 
of this Cary-mcxlcl instrument Wig. 65) lhat 
is 2-1 ·I inches in diameter and ;3 I inch thick. 
The single• mirror on optical axis is 1 inch in 
diameter and is on a g imbal to which is at
tached a pin that fit8 into the base. 

Tho stage plate is f ixed Lo iLs c asing and 
moves in lhc s lot; it has a screw c lamp. i\bovc 
the plate is a mechanical stage, 1-:3/tJ x 1-7/8 
inches , t.haL moves in two <lire('tions by ra<.:k 
and pinion. The fine adjustment is a screw of 

F ig . 65. John Brohom, Bristol, C:nglond; com· 
pound monoculor; C. 1835. ( AF IP 49078 · 60
4 713-413 ) 

the Cuff type, and is attached at the right side 
of the stage casing . The arm is l -;) H inches 
long, is attached to the top of Um pillar by a 
screw, and move» in an arc . 

The lower section of the body Lube .is coni
cal and 1-5/ 8 inches long, w i th a fie ld lens in 
the upper end. The eyepiece is 2- 1 8 x :Jl4 
inch and screws to Lhc cone section; the eye 
lens is s ingle. The objectives s<-rPw into too 
tube that scrc\\s t.o the arm. The instrument 
may also lw used as a s imple microscope. 
lie ighL is 8 inches. Accessories arc stage for
ceps; live-box; bull's-eye condenser on tele
scope stand; and a mahogany c:asc. • 

This Pritchard-type instrnmcnl (F'ig. (i()) is 
much heavier than Lhc ,Joneses' Lypc c:onslrudc<l 
by Dol lond, and probably had achromatic ob
jec.:tivcis. Jt has a eircular pillar 5 inC'ht>s high 
and 1-1 Hi incht's in diamcwr, with a collar 
and sere" c lamp at Lhe top, and attached to a 
flat tripod bas('. \\'iLhin thl:' pillar is a dnl\\tuhe 
that carries llK' <:ompass joint. 

A short arm carries the hcaV.\' stage plate 
and cas ing w ith a pinion and c ircular l imb that 
is 5-1/ 2 x :31·1 inch with a milkcl ht•ad al lhe 
base. lnsid(' t lu' limb is a pontago11al bnr with 
lho rack. Tlw double mirror is 2-:l 8 ineht's in 
diaml'tor and is on a s ingle arm gimhal pivokd 
to a s 1 id ing ('O liar; t lwr<' an' Iwo <'L'l'l'\\ t: lamps. 



COMPOUND MONOCULAR 


F ig. 66. Dollond, London, E ngla nd; compoun d 
monocu lar; of ter 1835. ( A FIP 49055 - 60 
4713-2 13) 

The heavy stage plate is reinforced undHr
neath with braces to a col lar on the I imb. A 
heavy Turrel l-type mechanica l stage is fixed 
to the stage plate; the condenser fits by breech 
plug. One end of th£-! 5- inch arm is f1al for use 
of a simple lens; tho other end is heav ier and 
curved slightly upward. The arm is attached to 
the bar with a milled head and moves in an arc . 
The body tube screws to the arm and is '1 inches 
long and 1-5/8 inches in diameter, with a 1
inch corn:i. The drawlulic with ocul ar is (i-'.31·1 
inches long. llc ight is 18 inches. 

Accessories are an ocular; ocular micro
meter; simple objective; 7 ivory sliders; 2 
liebcrkiihns; ivory talc box; brass slider; I ive
box; ivory d i8c; hand magnifier; Martin supcr
stugc and d i8c8; lieborkt:1 ~Hl stage; fish-plate; 
forc<!ps; and c:on< ~ diaphragm. IL is s igned, 
"Doi lond, I ,ondon." • 

fi g . 6 7 . Cha rles Cheva l ier, Par is, F ronce; com· 
po u nd mon o cula r ; C . 1836. (AFI P 49081 · 60· 
4713 -2 2 1) 

The walnut base of this instrument <F ig. 
67) is 6-1/ 2 x 5-1/ 2 inches, and attached to it 
is the circular pi llar 14 inches high and 1-3/ 16 
inches in diameter, with a wide ring at the top 
2-1/ 8 inches in d iameter and with a screw 
c lamp. There is a socket at the base to Casten 
t he l imb with a screw pin . The l imb is 11 x 112 
inch, is in a box casing at Lhe top, and is fixed 
to the body tube; the rac k is at tho back. 

The hor izontal b(xly tube is 5-1 / 2 inc:hes 
Jong and 1-7/ 8 inches in diameter and has a 
<lrawLube. The double mirror is on a casing 
with pinion; tho concave s ide is 3-114 inches 
in diameter and the plane s ide 2-1/ 16 inche8. 
The stage casing is ;3 inches long and carries 
a pinion. The fine adjustment is an open-screw 
type similar to Cheval ier 's universal model 
pic:tured in Fig. 61 (i\FIP 19488). There is 
also a revolving disc of d iaphragms on a swing
out arm. 

The stage plate fi ts to the casing by a dove
ta i 1 8li<lc and carries the mechanical stage that 
is 2-112 x 3-114 inches; it moves in two direc
t ions by rack and pinion on a single screw with 
double mil led heads. Height is 15 inches. It 
is s ignc<l on the tube and the mechanical stage, 
"Microscope t\chromatique, dl! Charles Che
valier, Ingenieur Optic ien Brevoto, Palais Royal 
l()'.~ , a Paris." • 
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Fig. 68. Charles Chevalier. Paris, Fronce; com
pound monocular; C. 1839. (AFIP 49083 - 60
4713-214) 

1\ 7-inch circul;u· pillar surmounted by a 
compass joint screws into the Lripcxl base of 
this instrument Wig. 68) . ,Just above Lhe joint 
is a cylinder, 1- 1; Hix 7 '8 inch, with a square, 
central 1 -1-inch opening into which the rc•c
tangular arm fits secured by a milled-head 
scrc•w; lhc arm is Hi Ci inches long. Tlw ring 
portion of tlte arm fits into a conical 01wning 
at lhe front; it is faslt>nC'd b.v a mi l !Pd-head 
pin. T lw r ing section is movable on a screw 
pivot, and has a short vertical tube on which 
slicks Lhe sho1t-nosed prism box for horizontal 
use•. 13.Y remm·ing the pri"m box the hod.'· tube 
s 1 idE>s 011 lhe vertical tuhc and becomes a \'Cr

tical microscope. 
The 7/ 1G-inch-squ1.u·e 1imb is fixed to the 

arm nnd is held by a mi Iled-head pin in a s lot 
at tlw base of the pi llar; the rack is al th(' back 
of the limb. The double mirror is on a sliding 
ca,.;ing 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 inchl•s square 
and is fixed to a casing that can ies the µinion, 
spring clips, and two openings for forceps. 

The central portion of Lhe revolving slage is 
2-1 I I inches in diameter. An inner l / 8- inch 
ring has two rods with springs beneath. The 
i11ncr111osl ring has a :{ 8- inch opening and may 
be removed to enlarge tlw stage opening to 
1 -."}/ () inches . Below the stage and attached to 
the casing is a revolving disc of d iaphragms that 
may he swung out of optic axis . 

The' body tube is S-:31 I x 1-114 inc.:he8 and 
sl ides on the prism box or the short vertical 
tulw; the prism hox is 2 x 1-1 ' 4 inches. The 
cx·ular is compound and has a breechlock fit
ting; the objective sc:rcws in . It is the smaller 
model of' Chevalier's uniwrsal microscope. • 

F ig. 69. Bertrand, Poris, Fron ce ; compound 
monocular; C. 1839 . ( AF IP 49084 - 60-4713-296) 

This miniature microscope (Fig. liq) is known 
as a mineral or furnace type. A mahogany box, 
:3-J / 2 x 1-l / 2 x 2 inches, has a con ical dove
tai l slide cut into its top into which tht' in
strument fits. The brass base is 1 x 1 :{2 inch 
an<l screws Lo a tuhe stand, 1-3 I x 7 8 inch. 
There is a square cut in the• front that house:-. 
a single mirror 5/ 8- inch in diameter on a millcd
head pivol. The stand is cut away ;3, "1 inch 
from the bottom for the fixed c ircula1· stage. 
At the top of the stand tlwrc is a scr<'w-in 
cylinder, .5 8 x 9/ lG inch, into which Lhe body 
tube slides. There is an outer casing that 
s 1 ides downward to become a s 1 ide holder. The 
body tubC' is 1-5/ 8 inclws long; lhe objective 
and ocu lar sc..:rew in. Height is 4-1/2 inches. • 

AF IP 255. Georges Oberhouser, Poris, Fronc e; 
compound monocular; 1839. Not illustrated. 

This F'raunhofcr-model instrument is a du
plicate in construction and detai I or that by 
the same maker in Fig. ():{ (Ai''IP 4907()). It 
is signed, "'G. Obcrhauser, Place Oauphine 
)9, Paris." • 

AFIP 49085. Ber t rand, Poris, Fronce; compound 
monocular; C. 1839. Not illustrated . 

This instrument is a duplicate of that bv 
the same maker in Fig. ()9 <AFlP 49084). /\c·
ccssor ic::; arc an objective, O('u lar, and forceps. • 



COMPOUND MONOCULAR 

AFIP49088. Bertrand, Paris, Fronce; comp o und 
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 s lider. Its box container is 
stamped, "Hilla, Optician, o. 2 Cranbourne 
St., Leicester Sup, n indicating that Hilla was 
a supplier for Bertrand's microscopes in Lei
cester, England. • 

F ig. 70. Fr ome nt, Paris , France; c ompound 
monocu lar; 1839. (AFI P 49082 • 60 -471 3 -223) 

Attached to the walnut base, 5 x 6-112 inches, 
the rectangular pillar of this instrument <F ig. 
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-lype 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 s ingle 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. 

T he horizontal body tube is 5-3/4 inches 
long and 1-7/8 inches in diamelcr 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 s igned 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 like ly precluded its success. • 

Fig. 71. Andre w Ross & Co. , London, England; 
compound monocular; 1839. (AFIP 49095 • 60 · 
47 13-238) 

The circular pillar of this instrument (Fig. 
71) is 6 inches high and H / 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* fl'iangular limb with a 4
inch tubular tailpiecc that supports the cradle 

*Joseph J. Lister, early 19th century P,nglish 
microscopist, whose work, both expe rim entally 
and mathematically, exerted a powerful in
fluence on the early history of the optics of the 
microscope . 
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ca1Tying t he body, with a rack and pinion for 
coarse adjustment. The fine adjustment is a 
s hort lever-type noscpiece in front of the body 
tube . 

The stage plate is fixed to the limb, above 
which is the mechanical part with rectangu lar 
motion furnished by the two racks and pinions . 
Both pinions are fixed in a frame below the 
right side of the stage and arc paraI lei. 'I'he 
lower portion of the stage plate has a breech
lock fitting for the condenser that is attached . 

The body tube is 8-l / 4 inches long and 
1-9/16 inches in diameter; there is no drawtube. 
He ight is 18 inches. Accessories inc lude an 
eyepiece; polarizer; analyzer (body prism); and 
a Brooke double nosepiocc . It is signed on tho 
foot, "Andrew Ross & Co., Optic ians, 33 Regent 
St. , Piccadilly." • 

F ig . 72 . S imon P loss I, Vienna, Austr ia ; c o m · 
pou nd monocu lor ; be fo re 1 8 4 0 . ( AF IP 49074 · 
60 -4713-230 ) 

A fold ing tr ipod base supports the tr iangular 
pil lar of this instrument (Fig. 72) , that is 9-3/4 
inc hes high and rests on 112-inch-<liameter 
doub le circ ular bases; a rack is cut at the back. 
The s ingle mirror is fixed to the front foot on 
two jointed arms, is 2 inches in d iameter , and 
has a black plaster back. 

THE BILLINGS MICROSCOPE COLL ECT ION 

The stage plate is 2-l/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 th~ 
stage is a cylinder for condenser or d iaphragm. 
The pinion is a single milled head, 1-3/ 4 inches 
in diameter, in a casing 2-112 inches long with 
a 1-1/ 4-inc h angular arm attached Lo the Lube 
by a plate and four screws. The fine adjust
ment is a milled-head steel rod 10 inches long 
from Lhe lop of Lhe pillar. It passes tlu·ougo 
a socket with a screw damp on the s tage casing 
to a plate at the base of the pil lar and terminates 
with a milled head and heavy stee l spiral spring. 
The fine adjustment screw at the top is 1-1/4 
inches in diameter. 

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 J-5/ 16 inches, screws in, 
and is sprung. Height is 17 inches . It is 
signed on the tube, "Pfoss l in Wein." The in
strument is an example of P!Ossl's large-type 
microscope; he continued the use of th is style 
steel rod fine adjustment until the late 1860's. 1 

AFIP 7 1801. Ma ke r u n know n ; simple o nd com· 
pound monocu lar; before 1840 . Not illustrated. 

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 s ingle mirror is 1-114 inches in 
d iameter and is on a mi lled-head pivot. 

The stage is 2-5/ 8 x 1-114 inches and is 



COMPOUND MONOCULAR 

Fig . 73. Georges Oberhouser, Paris, F ronce; 
compound monocular; before 1840. (A F IP 
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 canying a bull's-eye condenser 1-5/ 16 
inches in diameter. 

The heavy ring sect ion above the stage has 
a breechlock into which fits a flanged tube, 
1-1/ 2 x l -118 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. • 

The solid tripod base of this instrument 
(F.ig. 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 2-112 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 con ta ins a triangular bar 
with rack and pinion. 

fig . 74. Andrew Pritcha rd, London, England; 
simple and compound monocu lar; C. 1840. (AFIP 
49092. 60-4713-136) 

The arm is 4-112 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 1-112 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." • 

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 s uppori carries a tubular limb 
5-112 inches long. cl'he 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, 2-112 x 2 inches, and with a 
112-inch central opening, a pinion, spring clips, 
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F ig. 75 . C ha rles Cheval ier, Par is, Fronce ; com
pou nd mo nocula r ; C. 1840. ( AFI P 4909 0 · 60
471 3 -2 11 ) 

and openings for condenser and forceps. A re
volving cl isc of diaphragms is attached to the 
stage, with the encased screw fine adjustment 
at the lower right. Within the I imb is a 5/ 16
indi square bar \\ ith 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 1-114 inches in diameter; 
there is no drawtube. A compound ocular and 
a s tage condenser are attac hed. lleight is 
15-l/1 inches . • 

AFIP 72896 . Charles Ch eva l ier, Paris, F ronce; 
c ompound monocu lar; C. 184 0 . 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 cylinder well 
with a revolving disc of diaphragms . • 

The foldi ng, telescopic, tripod base of this 
catadioptric instrument Wig. 76) screws to a 
7-l/2-inch-high cone-shaped pi llar with compass 

Fig. 76. Maker unknown; c ompound monocular; 
C. 1840. (AFIP 49086 - 60-4713 -222) 

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

The stage plate is fixed to an angle arm and 
is 2-1/'1 x 2 x 9/16 inch. It has an upper plate 
1-1 / 2 x 2-1/ 4 inches on screw w:is, with a 
central opening with a screw thread. The fine 
adjustment <Chevalier's encased screw) is at 
the left side. l1e low 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 7-3/4x1-5/ 8 inches 
and has a drawtube with a field lens; the prism 
box slides in. The objective screws to a fit
t ing below t lw front end . By removing the 
prism box and using an adapter the microscope 
may be used in a vertical position. lle ight is 
12 inches. • 

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 
c ircular pi llar is 4 inches high and 1-1/ 2 inches 
in diameter; it has a compass joint wit h a clamp 
at the top. ln this joint is a short, heavy arm, 
that carries the 8-inch circular limb, with an 
inner triangular bar. 
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Fig. 77. Andrew Ross & Co., London, England; 
simple and compound monocular; C. 1840. (AF IP 
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 

nosepiece with an inner tube that slides freely 
and is pressed down by a spring; this was in
tended for a noscpiece 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." • 

F ig. 78. Georges Oberhauser, Paris, France; 
compound monocular; after 1840. (AFIP 71796 • 
60-4713-229) 

The leaded base of this pancratic instrument 
<Fig. 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 
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7/ 16-inch arm is fixed to the pillar and has a 
plat.c allached by screws to a tube, 3-3 /4 x 
1-118 inches, and is sprung at the top. 

The center of the stage plate is metal with 
a 118-inch recessed aperture of l-5/ L6 inches; 
there arc openings for two spring clips, con
denser and forceps. The body tube is 4 inches 
long and 1-114 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 canies a rack; the 
drawtube has an opening for a compound ocular, 
and has a screw-on cap. The noscpiecc screws 
in and has a breechlock fitting into which fits 
a nanged objective. 

This microscope was introduced by Obcr
hauser in Lhc 1830's and was a modification of 
the Fraunhofer instruments; it is the earliest 
Obcrhauscr microscope in the Col lcction that 
bears a seria l number. It is signed on the arm, 
"Georges Oberhauscr, Brevete , Place Dauphine 
19, Paris," and, "Microscope, Achromatique, a 
Grossisscments, Variables, No. 1158." • 

Fig. 79. Georges Oberhouser, Poris, Fronce; 
compound monoculor; oft e r 1840. {AFIP 49089 
6 0 -4 71 3 -1 2} 

Thi8 in8trument (F ig. 79) has a leaded cir
cular base ;3-1/ 4 x 112 inch, und a cylinder body 
2-1 / rl inches high and 2-5/16 inches in diam
eter with an opening in front l-5/ 16 x 1-3/ 4 
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inches. It canics a single mirror, I inch in 
diameter, and a lever diaphragm cylinder. The 
stage plate rolates on the body, is 2-7 8 inchc~ 
in diameter, and has a projection at the back. 
the central section is metal with a recessed 
aperture. 

The circular pillar is 4 x 1-5/ 16 inches, is 
fixed to the stage plate projection, and carries 
a fine adj ustmcnt with the screw head al the 
base. An arm, 2-3/ 4 x 1 inch, an<l curved lo 
1-3/ 4 inches, is attached to the pillar and fixed 
to a sprung tube, 2-3/ 4 x 1-1/8 inches, inl 
which the body tube slides . The body lube is 
8-l/4 x 1-5 16 inches and has a screw ring 
divis ion in lhe central section. On a separate 
5-1 / 2-inch-high stand is an adjustable compounl 
condenser and a thin stage with a rcvolvin6 
diaphragm 3-112 inches in diameter. 

This model was designated by Ob0rhauser 
as, "M icroscopc a Tambour a Dissection" [drum 
microscope for dissecting] . The design was 
copied by Nachet, Lerebours, Solcil and Ch~ 
valier with modifications chiefly in the mech
anism of the substage. Height is 11-3/ 1 inches. 
Accessories are 3 metal diaphragms and 3 com
pound oculars. It is signed on the arm, "George) 
Oberhauser, Place Dauphine 19, Paris, No 
1391." • 

AFIP 49075. Maker unknown; compound monOC• 
ular; C. 1841 . Nol illuslraled. 

This instrument is a duplicate of that in Fig. 
78 <AFIP 71796) with the following exceptions: 
The pillar is fixed to the stage plate by lhTi.'C 
screws; both pinions are on the right side; t!r 
objective screws to the body tube; and there is 
a stage condenser on an arm with milled-read 
screw. Height is 11-112 inches. Accessorie~ 
are an objective and a compound ocular wit~ 
screw cap. An instrument similar to this model 
was introduced by Georges Oberhauser of Paris 
in the 1830's, and was a modification of the 
Fraunhofer model. Enrly models had a rotating 
stage, fine adjustment on the pillar, and a 
sliding body tube; a rack and pinion was addoo 
later to the body tube. About 1840 a rack aoc 
pinion was added to the drawtube to make r. 
pancratic. • 

AFIP 49087. Bertrand, Poris, France; compound 
monocu lor; C. 1841. Nol illustrated. 

This microscope is similar to that in }?ig. 
69 (AFIP 49084) by the same maker, exce~ 
that it was made at a later date. • 
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Fig. 80. Andrew Ross & Co . , L ondon, E ng la nd ; 
simple and compound monocular; after 1841 . 
(AFI P 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 5-114 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 ca.JTies 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 tailpiece. On the 
same sleeve is another short sleeve with an 
arm for dark wells. The arm to which the tube 

is fixed is attached by a long milled-head screw 
to the triangular bar. This entire arm may be 
replaced hy another arm if a simple microscope 
is des ired. Height is 15-3/ 4 inches. It is 
signed on the tube, "Andw. Ross, Optician, 
London, No. 65." • 

Fig. 81. Bertrand, Paris, Franc e ; compound 
mon ocular; after 1841. (AFIP 49093 • 60· 
4713 -218) 

The mahogany box container for this in
strument (Fig. 81) is 2-112 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 , 3/ 4 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 inch is screwed 
to the upper end. At the top of the cyl inder is 
a 2-inch horizontal steel spring clamp, the lower 
side of which is fixed to an i1U1er tube. This 
spring clamp has a milled-head screw and forms 
the fine adj ustmcnt. The body tube is 2-l/8 x 
J/ 2 inch and slides into the inner tube. Ac 
cessories are 3 button-type objectives and a 
compound ocular. • 
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AFIP 49113. Noel P. Lerebours, Por is, Fronce; 
compound monoculor; C. 1846. Not illustrated. 

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 1-118 
inches, at the bottom. 

The 15/ 16-inch-diameter minor 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 s.imilar to the in
strument by the same maker in Fig. 82 <AFIP 
49114).• 

THE BILLINGS MICROSCOPE COLLECT ION 

The body tube is 2-5/ 8 x 1-118 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. 1 

AF IP 181. Moker unknown; compound monoculor; 
C. 1846. Not illustrated. 

The tubular body of this instrument is 3-1 /4 
x 1-114 inches and screws to the 1-3/ 4-inch 
circular base. There is an oval cutout l x 1 
inch, in the lower portion of the body'. The 
15116-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 ~ody tube is 2-3/ 8 inches long, 
~nd the 1-l / 2-mch ocular screws in. Height 
is 6 mches . The instrnment is very similar 
to that in Fig. 82 (AFIP 49114) made by Noel 
P. Lerebours of Paris. • 

F ig. 82. Noel P. Lerebours, Por is, Fronce ; 
compound monocular; 1846 to 1850. (AFI P 
49114. 60-4713-284) 

This miniature drum microscope (Fig. 82) 
has a 2-114-inch-<liameter base fixed to the 
tubular body that is 5-112 x 1-1/2 inches . The 
upper 1-112 inches of the body is J-3/ 16 inches 
in diameter and is not sprung. There is a 1-1116
inch-diameter mirror. The 1-3/8-inch-<liameter 
circular stage is fixed. 

Fig . 83. Powell & Leolond, London, Englond; 
compound monoculor; before 1848. (AFIP 
49098 - 60-4713-137) 

The solid tripod base of this instrument (Fig. 
83) with a spread of 7-112 x 6 inches has a 5
inch-high screw- in pillar with a flange, 5 x 
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l-1 8 inches tapering to 1 inC'h at the top from 
l-1 8 inch at the base. The 8-inch-long Lister 
limb has a horseshoe cast at the base that is 
2 x 4 x 7/ 8 inch. The tubu lar section at the 
left rolalo~ in the fl ange an<l is held by a scre w. 
There is a 2-114-inch arm at the right for the 
ball-and-socket lever to the stage . To the lower 
section of lhe horseshoe is attached a plate 
with an opening and a brN•chlcx:k setting and 
inlo which fits the revolving disc of diaphragms. 

The screw-in brass tubular tailpiece is 
2-3/8 x J/ 2 inch, and lher<.: is u fitting 0 11 a 
pivot for the dark we ll. The double mirTor on a 
gimbal und pin is 2-l/4 inches in d iameter. 
The brass stage plate is 5-112 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 
tho brass lever motion mN:han ical stage. There 
are Uu·ee threaded holes in the stage, one with 
a milled-head scre w, a nd a s liding bar at the 
back. 

The limb is attached by four screws to the 
brass tul>c that is 5-118 x l -1 I 4 inches and 
sprung at the top and bottom. The lower e nd 
has a slot in fronl, 1 x 1/ 1 inch, in which moves 
part of the fine adjustment ; the tube carTies a 
s ingle milled-head pini on. 

The brass body tube is 8-V4 ind1es long, 
has a s lid ing nosepiece, and the rack i~ at
tached to the inner side of the tube . Height 
is 15-114 inches. IL is signed on the tube, 
"Powe11 & Lealand, London.,; it was designed 
by C. Varley of London . • 

The modified claw-footed base of th is in
slrument (Fig. 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 mil led-head pinion. 
The single mirror is 1-1116 inc hes in diameter 
and fixed to the pillar hy a pin. 

Below the 2-1/ 4 x 1-3 14-inch stage plate is 
a revolving disc 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 ai·m . The body tube 
carries the rack, and is 6 inches long with the 
drawtubc c losed. lleight is 10-1/ 4 inches . 

It is most likely of French make, the me
chanical stage dating it after 1843. The c law
foot.ed-lypc base was used generally after the 
horseshoe base was introduced by the French
man, Georges Oberhauser. • 

Fig. 84. Moker unknown; compound monocular; 
C . 1848. (AF I P 49097 - 63-6549 ) 

AFI P 254. Maker unknown ; compo un d monoc ul ar; 
before 1850. Not illustrated. 

The 4-1 / I x 5/ 8- inch circular leaded buse 
of this instrument is similar to the base of the 
microscope made by Obcrhauscr in Fig. 7!1 
<AFIP 4D080>, as are a number of its other 
charactcrislics. The lever movement of the 
cyl inde r diaphragm is similar Lo models made 
by Nachet of Paris. 

There is a 2 x 2-114-inch cutout in front of 
the 3-114 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 
Lo 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 15/ Hi inch and is fixed 
to the stage plate projection. It carries the 
fine adjus tment with base screw, and the arm 
with a 1-3/ 4-inc h ring to which screws a 2
inch-long heavy tube into whic h the body tube 
slides. The bcxly tube is 7-114 inches long, 
has a screw division at 4-3/ 4 inches, and a 
1-inch conical nose: the objective screws in 
and the ocular slides in . He ight is 13-114 
inches. Although not signed, the workmanship 
points to Nachet, Sr., of Paris as the maker. • 
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Fig. 85. S imon Plos sl , Vienna , Austria; com
pou nd monocu lar; before 1850. ( AF IP 49100 · 
60-4713-148) 

There is a serew-on brass socket on tht· 
4-1 14 x 1/2-inch circular pillar of Lhis ini-.lru
rncnt (Fig . 8G) origina l ly prohab ly screwed to 
a brass base, although it is now on a S-inch
<liametcr walnut base. 

The 7 8-inch-diameter single mirror is on a 
girnhal and 1-ln-ineh arm. The stage is J-;)18 
x 1-1 / 4 inches ancl is on a collar with a f ixed 
pin ion. The> raek is ins i<lc the pi1lar that hns a 
rt•cesse<l opening '.3 8 inch in <liamelcr. The arm 
is l-1 2 inches long, has a ring end, and is 
attached to Lhe top of' the pi llar hy a scrc"; it 
moves in an arc . 

The bod.v Lube is 4 x 7/ 8 iJ)ch, has a com• 
nose :)/ 8-inch long, and screws to the arm. The 
upper section of the b0<ly tube has a field lens 
and a singk eye lens . This is the smallest of' 
Uw three modeIs made by P foss I lw fore 18GO; 
this type was also made with a drawtube. Height 
1s 10 inches. • 

The 2- 1/ 2-inch-high pillar of' this instrunwnL 
<Fig. 8fi> ii-. in the form of a monk<'Y seated on 
a rcclangullU' block with his ldl IPg erosscd. 
It is attachrnl to t he e ircu lur, hol low mctul base 
\'- ith sercws. 

' ' "' 

Fig. 86. M. Moreou, Paris, Fronce; com pound 
monocu la r; C.1850. ( AFI P 49099 -60-4713-268) 

The extended forearms of the monk<'Y sup1>ort 
the stage that is 1-1 .:\ x l-1 ' Hi inC'hcs with 
a ;) I f-i- inch aperture . The :) ;8-inch-<I iamcler 
singl<' mirror with clouhlP niillecl-hcnd pivots is 
on lwo curved supports below the stage . '!'ho 
arm is )...!), 8 inehes long, has a tubular ring 
;) 8-inch in diameter, and is attached to the head 
of th<' monkey by a scrC\\ . 

The body t11hc is 1-:)/ 8 inches long, has a 
S/ Hi-inch cone nose, and sl idPs int.o the tuhc 
ring. There is a field lens and th<' single eye
piece screws in. Height is 4-112 inches, and 
it is s igned 011 the base, "~loreau ." I t is re
ferred to as the "monkey" microscop<» • 

This instrnnwnt (F ig. 87) has u circular 
leaded base '.~-1/4 inch<'s in diameter. Tho 
:)-7/8-inch-high pillar, 7 ' 1(5-inch square, is 
held hy a screw in a 1- inC'h-high box casing that 
screws to the hase: the ruc-k is at the back. 
The s ingle 1nirror is 2 inches in diameter, is 
alt.ached to the pillar by n pin , and hl'ld by a 
screw. 

Tlw stage t:ai-. ing is l inch in d iametc.>r and, 
with a single mi l led-head pinion, C'arries lhc 
2-G/ 8 x :~-7/8-inch st ag<·. The st.ugc has a 
1/ 2-inch central apC'rture. Hdow lhc stage is 
a fixt'd cone and a rcvol\' ing cl isc of cl iaphragn:i, 
on u rod . Tlw arm is 2-:1 I inehe.., long. has a 
r ing, and is at lHchcd to lit<' pi llar b:v a scrn11; 
il rnoves in an me to the right. 
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Fig. 87. Charles Chevalier, Paris, France; com
poun d monocu lar; C. 1850. ( AFIP 49102 - 60 
4713 -248) 

The body 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 ocu lar s lides 
in. Height is rn inches. This type microscope 
was first introduced by Chevalier in 18:38 and 
was continued until after 1865. As none of his 
instruments had serial numbers affixed, and the 
lower-priced mode ls were not signed, the date 
of 1850 is approximate . • 

The body is 1-112 x HV8 inches long and 
screws to lhe 1-3/4- inch~l iameter circular 
leaded base of this instrument (F'ig. 88) . The 
bcxly has a cutout in front, 1 x l-1 / 8 inches , 
that houses the 718-inch single mirror on a 
milled-head pivot. The circular stage i8 fixed 
to the body, is 1-5/ Hi inches in diameter, has 
a 3/ 8-inch opening, and a projection at the back. 

The circ ular pil lm is 1-7/ lG inches high and 
318 inch in d iametcr, and screws to the stage 
projection; there is no fine adjustment. The arm 
is attached to the pi 1 lar by a 1>crcw, has a tubu 
lar ring at the front, is 1-1/]() x 1 inch, and is 
sprung; the arm and stage are blackened. 

Fig. 88. Maker unknown; compound monocular; 
C. 1850. (AFIP 49 1 01 - 60-4713-350 ) 

'"' 
Attached to the front of the arm tube is a 

ball -and-soc ket arm with a 7/ 8- inch Selligue 
lens condenser . The bod.v tube is 2-5/ H> inc hes 
long. The eyepiece is 1-::VHi x 7/ 8 inch, has 
a compound Jens, and screws to the bod.v. 1\C

cessor ies are :-3 objectives and a forceps. This 
miniature ins trument is constructed along the 
lines of Georges Oberhausor' s large model. • 

This instrument's (fig. 8~)) c irc ular leaded 
base is 1-7 / 8 x 3/ 8 inc h and supports two thin 
pillars, 11/ 16-inch high, to which is attached 
the tubular body 4-112 x 1-5/ 16 inches . The 
upper l -l/8 inc hes of the body is 1 inch in diam
eter and is sprung ; it may be inc l incd to a hori
zontal position. i\t the front there is a 1- inc:h 
ova I cutout. 

The sing le minor is 7 / 8 inch in diameter, 
and is on a mil led-head pivot that ('its into a 
s lot in the right pil lar when in wrtical position . 
At J-5/ 8 inc hes the body is cut away at Lhe 
sidcR, and in this opening the 2 x l - l '4-inch 
s tage is fixed . There is no fine adjus tment. 
The s l iding body tube is 2-7/ IG x ]f) i l() inch. 
and the compound ocu lar is l -1/4 x 1 ;~ / l() inch 
nnd screws in. • 
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Fig. 89. Maker unknown; compound monocular; 
C. 1850. (AF IP 49104 - 60 -4713-349) 

. ..... ' ' 

'
. 

F ig. 90. Maker unknown ; compound monocu la r ; 
C . 1 8 5 0 . (A F I P 1 6 4 - 6 0 -4 71 3.1 3 0 ) 

This instrument (Fig. 90l has a C'ircular 
leaded hasc 2-:1/4 inches in diameLcr, and a 
tubular body G-1 2 inches long. ThC' lower 
4- L I inches of Lhe body is 1-112 inches in 
d iameter, a nd t he upper 2-l/t1 inches is 1-1/8 
inc:hcs; the upper section is sprung. ,\ l-1/4· 
inch cutout at the front of the tube houses a 
single minor 1-1 / ((i inches in d iam~·L<'r on a 
p ivot, rni llt><l head at the left. 

The stage plate is 2<311 x 1-1 / 4 inches. is 
fixed to the Lube at 2-L 16 inches with a cul· 
out section above it. A second plate has the 
fine adjustment on the right. There is a revolv
ing disc of diaphragms below the stage with an 
opening at the back. On a dovetail above the 
stage is a bull's-eye condenser 1-1 /2 inches in 
diameter. 

The sliding bod) Lube is in three sections. 
The lower section is 3-114 x 1- 1/lG inches, 
and screws to t he central section t hat 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. 
T he instrument is constructed along the lines 
of the Fraunhofer model, but differs from ans 
such models in the Collection. • 

F ig . 91. Nachet & S o n , P ari s , Fronc e; c om· 
poun d mo noc u la r; C. 1850. (AFIP 491 03 · 60· 
4713 -158) 

Tho circular leaded base of' this instrument 
<Fig. 91) is 4-1/ 8 x 5/ 8 inch . A semicircular 

48 




COMPOUND MONOCULAR 

casting makes up thP :1-1 -!-inch square pillar 
and slage plate: th<' casting represented an in
novation. A luhulm lill'h, :; x I Hi inch, with 
a milled-head setscrew arises from the projec
tion at the back of the pi lhtr. On this l imb 011 a 
sliding case is an arm wit.h a ri ng ope11i11g for 
acondensHr or diaphragm. ,\L 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 1>tage is 3-5 16 inc·hes in diameter and 
hai,, a 718- inch central aperlLu·c. The prism box 
with tubular objective and screw fine adjust
ment fits into a dove ta i I sI ide on the has<' . 1\ 
fom·-sidcd prism is the most important clement 
of this microscope. 

The body tube is 7 :x 1-1 '8 inches and angles 
to the front of the prism box. The upper 2-1 ' 4 
inches comprise the compound eyepiece with 
setscrC'w, and there is n s 1 oL with a scrow ad
justment for the micrometer s I icte; below i l is a 
screw a11cl projection ring for the goniometer. 
Height is 9 inches. 

Accessories are 2 butlon-t.vpe objective:' and 
an ocular. It is signed on the base, "Nachet 
et Fils, 17 Rue St. Severin, Paris." This in
strument was used in the laboratory of the Medi
cal Museum by Dr. J . <J. Woodward, famed photo
microscopist, from 18G5 to 1884. 

Dr. J. Lawrence Smith of the UniverRity 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 Lo 
work with. From Dr . Smith's drawings und 
specifications Nachet constructed the first 
instrument of this type which was exhibited in 
September 1850. Another instrument with 8 light 
modification>. was used in the laboratory of 
Wurtz and Verdier, Paris. ~achet exhibited the 
"Nachet Chemical Microseope" in 18.51 at the 
London Expos i tion, and he continued to produce 
this type microscope with modifications for 
more than 25 years, but at no time was Or. 
Smith mentioned as the invc'nlor. • 

This microscope (F'ig. 92) has a solid tripod 
foot and a screw-in tubular pillar, 5-114 inches 
high and 15/16 inch in d iameter, with a heavy 
ring col lar; there is an i nner s l idi ng 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 atlaehed the fixed stage 
casing with a single milled-head pinion. 

The single mirror is 1-.3/ 1 inches in diameter 
and is on a sliding colltu·. The stage is 2-7/ 8 

Fig. 92. C . A. & H. S pe ncer, Canastota, New 
York; simple a nd c ompou nd monoc ul ar; 1850. 
(A F IP 49105 - 60-4713-22) 

:x 2-814 inches and is inc11rved at the back; it 
has spring dips, a 1-1 18-inch recessed aper
ture, and a breechlock socket for the condenser. 
The l i mb is within a tr iangular bar and carr ies 
the r ack al the back. 'rhe 4-inch-long arm is 
fastened lo the bar by a mil led-head screw; one 
end of the arm is for a simple lens. 

The bod y tube is 7 x L-3 "16 inches and 
screws into the opposite end of the arm that 
extends upward. There is a breechlock socket 
for lhc objective; it has no fi rw adj ustment. 
Height is 18-1/ 4 inches. The microscope is 
one of the first made in the lnited States. It 
is signed on the tube, "C.A. & H. Spencer, 
Canastota, . Y ." Between 1850 and 18:i4, 
C.A. and H. S1>Pncer were producing both lhc 
sma l l and lmge Lnmnion Pritchard-type* micro
scopes, and at least two types of cheaper stu
dent models . !\bout 1851 Uw firm name was 
changed Lo Spencer and Eaton, and later to 
C.J\. Spencer and Sons. • 

*Andrn\' Pritchard. London, England, SC'e 

F ig . 74 CAFIP 49092>. 
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F ig. 93. Smith & Beck, L ondon, E ngland; com· 
pound monocular; 1850. ( AFIP 201 - 60-4713-338) 

Th<' r<'\'<'rsed claw-fool('d base of Lhis in
strument <Fig. 9:3) has a spread of ()-1 . 4 x !)-114 
inches, wiLh two 4- 1/ 4-inch uprights aLtnched 
by screws. The stage plate is 5-1 11 x 2-:318 
inches , is incurved at lhc back and has f'langes 
hingc:cl w the uprights by screws. A tubular 
lailpi<'l'l'. :~-:3 '.:t x 11 lfi inch. caniPs the 2-inch 
douhl(' minor on a sl iding case an<l cu·n1. 

,\ tuhulur limb with a cap and angular urm, 
4-:3, 4 x J:1 lG inch, is f' i xl'd to the back of Lhe 
stage plate with a double mil led-head prcc iHion 
p1n1on. With in the I imb is another tube and a 
rod and spiral spring. with a milled head on a 
l(•\ er l,(•lcm the stage plate that forms the fine 
adjustmt'nt. 

,\ m<'chanical stage with a revolving top 
plat<· and slide holder bar is fixed to the stage 
plate. Orig inally, it prnbably had a cyl inder 
cl iaphragm, but now bus an achromatic conclcnsel' 
in a sprnng easing with a selserew on a square 
arm attached lo lhe lt·fl sidl' of the stage plate . 

Th<· hod.v luh<· is 5-:l I x 1-7, 1() inches and 
c arr i<•s tlw rack and has at tac hc<l a 8rooke nosc
p icc-l'; it has a dra\,LUh<>. llcight is l G inehcs. 

It i:-. signed, "Smith & Beck, (i Cokman SL. , 
Lo11clon, 22:-Sl." 'l'h<• type of fine adjustment 
dl'stT ihc•cl ahov(' was not used on any ot h01' 
m<xl<·I. This student 111mlel was mack until 
l X/fi. hut IS nol Ii -.,led in th(• l'atalogues on 880. 
Hl'f"in· I H!)(). :)mith and Heck inlrodul'<'d lhe 
-patlrologica l 111<xl('I" lltnt lracl th<· same• fill<' ad
justment, a -.; inglc pil lnr, uml a tripod has<•. • 

;) ' , 

Fig. 94. J. & W. Gru now, Hew Hov en, Con· 
necticut; compound monocular; 1855. ( AFIP 
71790 • 66-1836 -5) 

011 the circular has(' ur !hi r,; instrument (Fig. 
94) is another base that rotates, an<l whieh has 
a dovetail into which sli<lcs lh() prism box willr 
a filling for an objective and the fine adjust· 
ment. '!->he body tube slTC'WS to the prism bo\ 
and canics the goniomel<'t". slide- in micronwter, 
and th<• ocular . 

The tricu1gular pillar, :H /.1 i11ches high, has a 
rack in front and is locaLcd at. the back of the 
revolving base . A casing with pinion and a 3 
x :3-im:h stage plate are on the pillar. On the 
stage plate is a lever mcehan ical stage, :l-3 ·s 
inches square, with a 1-1 4-inch c ircular open
ing; th<• l<~ver is belo"" th<• stage, and there are 
two sliding bars in dovetail grooves. 

1\ 5 x 1-inch tubular pillar with pin ion is 
f'ixcd to th<' projection at the back of the base; 
a triangular bar with ra<.:k is within the pillar. 
The top of'thc bar is circulrn-. 7 'Hi inch in diam
eter, and has a milled-head screw. On this bar 
ma~ Ix· filled an arm for rhc prism condenser, 
the oblique illuminator, or the polarizt•r f'or the 
invert<>d microscope. Hy removing tho invcrlcd 
tube and prism box a doub le mirror may be in
serted. \\hen the arm with tlw extra b<xly tube 
is placNl on the bar the instrument may be u~ed 
as an ordinmy \·crtical microscope. The ;mu lo 
which the• hody is attached is ;) inches long, 
the lube i~ () x 1-1 / 8 inehes, has breechlock 
f'itting for adapters ami screw-in objectives. 
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,\eCCiiiiOr ics arc an objective: prism con
dcn!-ier; bu l l's-e~·c lens: 2 oculars ; gon iometer; 
mirror; a11d oblique ~ il l11111 i11aLor. IL is signml 
on the hasc, "J & W Crunow, \cw 1l~wen, Conn., 
No. :)(); inv<'lll.<'d hy Prof. ,J. I .a\\ Te nee Sm it.h ." 
~Incle> in l8:)G iL differs from the inverted chemi
cal microscope t,vpc made by the Crunows for 
lhe ir lradc. • 

Fig. 95. J. & W. Grunow, New Hoven, Conn.; 
compound monoculor; before 1859. (AFIP 
69930 . 60-4713-82) 

The Y-shaped cast iron base of th is instru
ment (Fig. 95) has two uprights 3-112 inches 
high. The ;1-1/ 2-inch-high triangular pillar, lhc 
4 x 2-:V4-inch stage plate, and the brass trun
nion bar arc all in one casting. 1\ tubu lnr ta i1
piece, 2-l / 2 x J/ 8 inch, is fixed to the trun11ion 
bar and cmTies a sliding collar and arm for I.he 
double min-01·, that is l-1 / 2 inches in diameter 
for the concave and I inch for the plane. 

Helow the stage plaLe is a breech lock for u 
revolving disc of diaplu·agms. At the right of 
the stage plate and fixed to it is a curV('d arm 
for the lever mechanical stagP, that has Lwo 
bar holders with dovetail slides. 

The triangulur pillar has an outer casing with 
a short angular arm fixed to a ;3 x l -:3;1()-i nch 
tube, sprung at. tho top and bot.tnm, into \\' h ich 
the body Lube slides. The fine adj usLment is 
at the back of llH~ stage plate and works on the 

outc~r casing of the triangular pillar. The body 
Lube is 7-l / 2 inches long and 1-1/lb indium
ctcr, and has a heavy ring 4-:J/4 inches from 
the bottom. The oc u Jar s I ides in, and the oh
jecti vcs have brccchlock fittings . Height is 
1;3-;J/ 4 inches. 

i\ccessor ic s are ;3 ocu lars and an objective. 
IL is signed, "J & \\' Grunow, New Haven, No. 
179." Hcfore 1856 the Gnmows were making 
two types of ::;f.udent microscopes. The high
priced model had a Lister limb with rack and 
pinion, and the low-priced rn<xlel was similar 
to this model, except Lhat it had a tubu lar pillar 
and no mechanical stage. • 

.' 

Fig. 96. F.W. Schie k , Berl in , Germany; com · 
pound monocu lor; before 1860 . (AFIP 49118 · 
60-47 1 3-117) 

The horsE~Bhoc-shaped base of tbi::; instru
ment (Fig. 9(i) is made of' japanned irnn and is 
:1-1/4 x 2-1 / 4 inches, and nttaclwd lo it is a 
brass pi l lar 3-15/ lG x 1 L ' I() x G• k inch. ,\ 
double mirror, 1-114 inches in diameter. i::; at
tached Lo the pi] Jar by a pin and scrl'"'. 

The 2-718 x :!- inch stagl~ is also attnl' lwd to 
the pillm by a lJ-::;ha1x~d projection and pivot 
screws . It has a 9 l(i-ineh central t\Jl('rlun.'. 
and a revolving disl' of' d inphragms . ThcrP is a 
projedio11 al t.hc· innc'r bal'k or lhl' shtgc' \\'i lh a 
mi llcd-ht'ad sn<'w pi11 through lhv pillar that 
serves as a fine adjust.111e11t. 
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The 2-3/ 4-inch-long arm is altachcd to the 
pillar by a screw. There is a 1-1 12-inch ring at 
the front with a fixed tube 2 x 1-3 Hi inches . 
The body tube is o inches long with a cone nose 
at the lower 3-1/ 2 inches. The upper section 
of the tube is 2-112 x 1 inch am! slides into 
the fixed t11be for coarse adjustment. lIci~ht 
is 9-1 /2 inches . After Oberhauser inLroduccd 
the horseshoe-shaped base in 1818, this model 
came into use to insure space for oblique 
illumination. • 

AFIP 53392. Maker unknown; compound monoc
ular; C. 1860. Not illustrated. 

This is similar to the instrument in Fig . 50 
(AFIP 48008>. Principal differences arc 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 Lo the outside of the tube and a single 
milled-head pinion is fixed to the tube; holes 
for glass tubes are above the stage. IIeight is 
10-314 inches. 

Accessories arc an objective; objective with 
I ieberki.ihn attached to the stage: j\ ory sl icier; 
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 185() and made 
mathematical instruments and sold microscopcs. 
<Donated by Dr. M. Abrahams) • 

Attached to the 3-112 x 7/ 16-inch leaded 
base of this instrument (Fig. 97) is a cylin
drical body 2-112 x 2-9/ 16 inches, thut has an 
opening in front 1-112 x 1-3/ 8 inches. The 
single mirror is 1-118 inches in diameter, and 
there is a revolving disc of diaphragms. The 
stage is attached to a fixed plate and is 2-1 / 2 
x 3-112 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, "Presbytc - Moyennc - Myope," 
l Far-~ormal-'.'Jcarl. 

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 .1 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 pi 1 lar, 3 x 5/8 inch, that cruTies the 
screw adjustment; this is attached to an arm 
that is screwed to the body tube. 

Fig. 97. Nochet & Son, Paris, F ranee; compounc 
monocular; C.1860. (AFIP 49106 -60·4713·110) 

The body tube with cone nose is in two sec
tions, the lower 4<318 inches and the upper 
4-7/16 x 1-118 inches; the upper section screws 
to the lower section. Height is 12-:3/4 inches. 
It is signed on the m·m, "Nachel et l•'ils, Rue 
Serpcnt~rn. Paris." • 

AFIP 163. Maker unknown; compound monaculor· 
c. 1860. Not illustrated. 

This instrument is similar to that in Fig. 50 
<AFIP 48068). Accessories arc 1 objectives; 
objective with 1icberkuhn; mounted hand glass; 
Jive-box; and brass talc box. It is signed1 

"Sommons, New York"; it was sold by that 
company. • 

This instrument <Fig. 98) has a circular 
leaded and conical base 3-1 / 4 inches in dian:
eter, to which is attached the tubular pillar, 
4-3/ 4 x 11 / 16 inch, with a rack at the back and 
a heavy collar. A dovetail piece, 6-1/ 2 x 7/8 
x 1 / 8 inch is fixed on a 2-3/ 8-inch-long casing 
with a double milled-head pinion. A vertical 
stage, l -112 x 2 inches, with a disc of dia
plu·agms on a rcxl is on sliding fittings. The 
single 1-1/8-inch-diameter mirror is on a gimbal 
and rod. 
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Fig. 98. Nachet & Son, Paris, Fronce; com· 
pound monocular; C. 1860. (AF IP 49107 • 60
4713-243} 

At the top of the pillar is a fixed horizontal 
ring, 2-3/ 8 x 1-114 inches, with a double milled
head pinion at the top. The body tube is 3-114 
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, "Kachet 
et Fils, Rue Serpente 16, a Paris." • 

Fig. 99. Charles Boker, London , England; com
pound monocu lar; C. 1860. (AF IP 49243 · 60
4713-324) 

An 8- l/2-inch-long tubular limb and angular 
arm are attached to the body tube of this port
able instrument (Pig. 99), the lower end of which 
carries a 2-inch circular stage on a sliding body. 
The stage has a l -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 
tlu·ee 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 1-inch-diameter single mirror. The 
upper end of the I imb has a milled-head screw 
fine ad justment, and immediately below are 
hinged two 8-inch-l ong 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." • 

AFIP 45263 . Maker unknown; compound monoc
ular; ofter 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 I 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
plrragms. The upper end of the pillar is tr i
angular, 2-118 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 2-112 
x 1-114-inch screw-in tube. 

The body tube is 5-112 inches long, has a 
cone nose, and drawtube with sliding motion . 
The single mirror is on a girnbal 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 E. Hartnack of Paris . 
(Donated by Dr. D.0. Cullen) • 

The japanned iron, '( law-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-:V4 
x 2-112 inches and is cast with two flanges and 
a 1-inch-high collar; it is attac hed to the up
rights by pivot screws. /\ tubular limb, 4 -114 
x 3-114 inches, that catTies the slide casing for 
the 1-l/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 1s a 
revolving disc of diaphragms. 
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Fig. 100. Maker unknown; compound monocular; 
ofter 1860. (AFIP 158. 60 -4713-122) 

'f'herc is a doub le milled-head pinion on the 
col lar, and a triangu lar 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 gree n, but were later repainted a luminum. 
'l'he mirror case, diaphragm and objectives arc 
black in color; all other parts arc nic kel plated. 
lleight is 14-3/4 inches. Tt is s igned , "J. H. 
Steward, 406 Strand, London, No. 312"; it was 
sold, not made, by Steward . • 

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 1-118-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 t he s l ide holder and s pring. 

On a tubular fitting beneath the stage is a 
s ingle mirror, 1-1116 inches in diameter, on a 
gimbal and pivot, and a cylinder with a swing
out diaplrragm with stop. The stage conde nser 

Fig. 101. Smith, B e ck, & Beck, London, Eng· 
land; compound monocular; C . 1862. (AF IP 
4911 2 • 6 0 . 4 71 3 . ] 1 4) 

is attached by hall-and-socket jo int to the left 
of the stage . The angular arm is attached to 
the pi l lar by a milled-head pinion that forms 
the axis for the laleral inclination and the coarse 
adjustmcnl. The front section of the arm is 4 
inches long and dovetailed with lock screws al 
top and bottom. The fine adjustment milled
head pinion is at the top of the pillar. 

The body tube with chain rack is square alld 
4-1/4 x 1-J / 8 inches; the upper section is tub
ular and 1-1/ 4 x 7/8 inch, and the lower sec: 
tion is conical and 1-118 inc hes long. lleight 
is 12-3/ 4 inches . Accessor ies arc objective 
and u compound ocular. It is signed on the base, 
"Universal ~licl'Oscope, Smith, Beck, & Beck. 
London, 4;{()9. " • 

This instrument ( f<' ig. 102) has a solid trip<XI 
base and a sing le pillar, 2-7/ 8 x 1 inch, sur
mounted by a compass joint. The Lister arm 
carries a s ingle milled-head pinion. The stage 
plate has a I -inch central opening, is fixed to 
the arm, has dovetails for a mechanical stage, 
and is 2-7/ 8 x 2-9/ 16 inches. 
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Fig. 102. Joseph Zentmoyer, Philodelphio, 
Pennsylvonio; compou nd monoculor; C. 1862. 
(AF IP 49108 · 60-4713-76) 

Beneath the stage is a fixed cylinder with a 
revolving d isc of diaphragms . The tailpiece is 
3 inches long, flat, beveled, and 011 a surcw 
pivol. It c:mies a sl iding case with a double 
mirror on a gimhal, and is 1-5/ 8 inches in diam
eter on lhc concave side, and 1-3/ 8 inchE:'s on 
the plane side . The body tube is 7-7 '8 x 1-114 
inches with a short cone nose, and carries the 
rack; the fine adjustment is a short lever in 
front of the tube. 

It is s igned on the foot, "Jos. Zentmayer, 
Philadelphia." Th is model was introduced in 
1862 for use by U.S. Army hospitals, and was 
made Lmtil 1876, when a circular stage' and 
swing subslagc were included in its construc
tion.• 

AFIP 292. Joseph Zentmoyer, Philodclphio, 
Po.; compound monocular; C. 1862. Not 1/lus
trated. 

This instrument is a duplicate of that in 
Fig. 102 (AFIJ> 4!)108) 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 mi1Tor in 1942, 
has two plates cut away in the same manner. 

The lower plate s lides into a dovetail; the up1X!r 
plate is attached at the back to h\O pillars, 
1-1 / 4 inches high, and carries a slide holder 
with spring clips. Height is ]:) inch(:>s, and it 
is signed, ".Jos. Zentmayer, Philada." Tt is 
known as the "Cnited States Army llospital 
Model," as is that in Fig. 102. • 

Fig. 103. Joseph Zentmoyer, 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 revolving plate, 3- 114 inches in diam
eter, with a grad uated edge by which the angu
lar apertw·e of the objective glasses may be 
ascertained. 

The body is 9-118 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 mechanica l 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 vertica l motion . At the center of' the 
upper side of lhe stage is a circuhu' p late 
with graduated edge for measuring a{X'rlurP 



angles. The stage is 3/ 16 inch thick and affords 
unusual facility for g\eatcr obliquity of illumi
nation when d.ifficult tests arc to be resolved. 

Cnder the stage is a small tube with rack 
and pinion attached; the accessory illuminating 
apparatus is carried in this lube. The double 
mirror is 2-1 / 8 inches in cl iameter, and its arm 
slides inside the tubular bar that is jointed 
with screw pivot to provide the required mot.ion 
for oblique illumination. There is a 6rradualed 
dra\\tube that slides into the body tube. lleight 
is 19-1/4 inches. IL is kno,\n as the "Grand 
American Model," and is signed, ·'Jos. %ent
mayer, Maker , Philadelphia, No. :36. " The f'irst 
microscope made by Zentmayer in 1854 closely 
resembles this instrurrcnt. • 

AFIP 38. J . & W. Grunow, New York, N.Y.; com
pou nd mo nocu la r; C . 1865 . Not illustrated . 

This instrument has an iron base cast with 
the ti-inch pillars. A gimbal with a 2-inch 
double mirror is attached to the 4-inch S\\ inging 
tailpiece. The adjustable stage is 3 x 4 inches 
with a 15/ J 6- inch-diameter central aperture . 

The 7-inch-long bcxiy tube with a rack at the 
back is screwed to the Lister limb; attached 
to the tube is a screw fine adjustment. lleight 
is 15 inches. It is signed, "J . & W. Grunow, 
New York, 458." • 

Fig. 1 04 . Howkins & Wole, New Y o rk, N .Y.; 
compound monoculor; be fore 1867. ( AF I P 357 
60-4713-79) 
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Th~ coarse adjustment of the spiral slide of 
this instrumcnt<Fig. 101) is original with George 
Wale, and was used on a stur:lenL 11Hxlel exhi
bited at the International Exposition in Phila
delphia in 1876. 111 1879 Wale devised an im
proved method of inclining the m ic:roscopC' that 
was later adopted by Swift & Son, London. 

The reversed c law foot has a spread of ;)-1/1 
x 7 inches, and two b lack japannt•d iron fixed 
uprights :1-:318 inches high. ,\ cw·ved arm on 
an axis "ith a scrc•w clamp is fixed to a lube, 
4 x 1-8 Hi inches; the.\' arc of blac:kened brass, 
and the tube has a spira l opening of :)/lo inch. 
The flat ta ilpiece on a pivot to L11t• axis has a 
double mirror, t<V4 inches in diameter, on a 
slide with handles, and the blackenc'd cylinder 
substage, on a slide with lever motion, has a 
diapltragm. 

The stage plate, :3-1/8 x 2 inches, is hinged 
to a plate on axis. It has a screw spring clamp 
for the glass stage plate with a slidt• bar. The 
fine adjustment micromC'ter sere" on the limb 
acts on the slage. 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 a 
rapid and steady movement. lk•ighL is 14-1 / l 
inches. Il is signed, "Hawkins and Wale, ~e11 
York." George Wale was a miC'roscope maker 
in \cw York and Paterson, N<'" ,Jersey, from 
the 1860's unti l the early rn80's. llawkins is 
otherw i!->c unknown and his nanw does not ap
pear on other instruments made h.v Wale. • 

AFIP 49122. R. & J. Beck, London, Eng land; 
compound monocular; C. 1867. Not illustrated. 

This instrument is simi lar to that in F'ig. 93 
(i\FlP 201) by Smith & Beck with the fol lowing 
differences: It has a reversed cla\\ foot spread 
of 5-1 2 x G-1 2 inches, and the stage plate 
is 4-112 x :3-3/ 8 inc·hcs. The tubular tailpiece 
is 3-:V1 inches, has n 1-5/8-inch double mim:r 
on a s lide casing, and a straight arm. 1're 
glass stage plate is 4 x 2-1 2 inches, has a 
spring holder and slide bar, and an aperture ftt 
the stage condenser. 

The tubular limb is 4-5/8 x l :i! lG inch, and 
has attached an angular arm with pinion and 
doublt' milled-head screws . The• body tube is 
8-1 / 2 x 1-7/ Hi inches with a 7 18-inch nose; it 
has a clrawtube and carries the rack. It is signoo 
on Lhe bcxly, "K. & J. l:>eck, :31 Cornhi ll, London, 
5001." This microscope is another of those 
used by Dr. . J . ,J. Woodward, f'amed Medical 
\foseum photomicroscopist, in connection with 
his photomicrographic research. • 
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AFIP 49 11 7. R. & J. Beck, Lon don, England; 
compound monoc ular; C. 1867. Nor, illustrated. 

This microscope is very similar to Lhat in 
Fig. 9:1 (AFIP 20 1). The minor of Lhis model 
is 011 a s liding case with pivot arm, the stage 
plate is 4-1 / 2 x 3-1/ 2 inches , and be low iL is 
a cylinder with a revolving diaphragm . It is 
signed, ~R. & J. Bec k, 31 Cornhi ll, London, 
5007." • 

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

The 11 x 4-112 x l / 4-inch walnut base of 
this instrument (Fig. 105) supports two brass 
uprights. The stage plate is 2-1 / lG x 3-112 
inches with flanges, and is connected to the 
uprights by a trunnion wiLh two milled-head 
screws; .it has a cylinder for a diaplu·agm. 

The tubular tailpiece, 2-114 x 112 inch, 
carries the single 1-11116-inch mirror on a pin. 
The tubular limb with angular arm is 4-112 x 
13/ 16 inch and is attached to the stage plate; 
The arm is fixed to a tube 4 x 1-7116 inches. 
The lint, arm, tube, and cylinder are all black
ened brass. 

The fine adjustment is a milled head at the 
top of the limb. The body tube is 8-3/ 4 inches 
long, slides, has a short nose, and no drawtube. 
The 1-114-inch stage condenser is on a ball 
and-socket arm attached to a trunnion on t he 
left side . Height is 15-112 inche8. 

Accessories arc 2 objectives; 4 oculars; and 
a cyl inder diaphragm. It is signed on an upright, 
"Smith & Beck, London, 5018." Called the 
"Educational Mode l ," it was first e xh ibited in 
1855; the ser ial number s uggests a date of 
about. 1867. It was listed in catalogues from 
l 85G to 1865. • 

AFIP 71807. Smith & Beck, Lon don, Eng lo nd; 
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 s liders and stage forceps. 
It is signed, "Smith & Beck, London, 5019." • 

Fig.106. Boston Optical Wor ks (Tolles), Boston, 
Moss.; compo u nd monocular; ofter 1867 . (AFIP 
17745 • 60 -4 713 -6) 

This instrument <Fig. 106) has a claw-footed 
base with a spread of 6-3/ 4 x 7-3/ 4 inches, and 
Lwo con ical pillars 5-3/4 inches high. A steel 
trunnion supports the L i8tcr limb (Jackson 
model) with a double milled-head pinion. The 
tubular tailpiece is 2-3/ 4 x 11/ 16 inch, ci.m ics 
a doub le mirror on a gimbal, and Lwo jointed 
arms and a sliding case with setscrew. 
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A heavy stage ring, 4-7/ 8 inches in diam
eter, is fixecl to the limb. Above it is a thin 
revolving plate that carries a thin mechanical 
stage that has two motions . T here are two 
milled heads on top of lhe stage and an adjust
able s lide bar. Below is the substage tube with 
rac k and pinion and centering screws. 

The bcxly tube is 8 x 1-112 inches, has u 
graduated drawtube, spring nose, and a short 
levP.r fine adjustment. It is 18 inches high and 
weighs 14 pounds. 

Tt is signed, '"Boston, Optical Works , Tolles ." 
Robert B. Tolles <1822-8:3). 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 bus iness in that city, for the purpose of 
making lenses. In 1867 he became manager of 
the newly organized Boston Optical Works, 
where stands and lenses were made, and his 
objectives earned a high degree of acceptance 
in the microscope field. • 

Fig. 107. Jomes W. Queen, Ph iladelphia, Po.; 
compound monocular; before 1868. (A FIP 
19459 • 60-4713-67) 

The claw-footed base of th is instrume nt 
(Fig. 107) has a spread of 5-7/8 x 5-3/ 4 inches . 
The two uprights arc 3-114 inches high and arc 
of cast iron, japanned black. The brass stage 
is 2-7/ 8 x 1 inches, is incurved at the back, 

and cast with a 7/ 8- inch coll ar and flanges; 1l 
is attached to the uprights by screws . There 
is a recessed aperture in the stage>, 1-1116 
inc hes in cl iametcr . a s I ide bar, and opening• 
for a stage condenser and forceps. Beneath 
the s tage is a revolving disc of' cl iaphragms. 

The tubular tailpiece is 3 x 3/4 inch, and is 
fi xed to the stage plate \\ ith screws . It carries 
a single mirror l-112 inch0s in diameter on a 
gimbal and pin. The coll ar 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/ 16 
inch, and is attached to the bar by a scre11. 
there is no fine adjustment. 

The body tube is 6 inches long a nd 1 inch 
in di a meter and screws to the arm; there is no 
drawtube. It is 11 inches high. It is signed. 
"Jas. W. Queen, Phila." This model was intro
duced about 1865, and its base and uprights arc 
modifications of those made by Andrew Ross 
of London in the 1840's . This is probably one 
of the earliest models; it was improved and 
better constructed around 1870 following the 
reorganization of the firm of James W. Queen 
and Co.• 

Fig. 108. Pow el l & Leolond, London, England; 
compound monocular; 1868. (A FIP 49124 • 60· 
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 11p1x>r scclion, 4 x 2-:V l6 
inches , carries a double milled-head pinion . 
The central :.ection is a massive graduated 
ring, 5-1 4 x 7 16 inch, with a 2-1 4-inch pro
jection at the hack. The lower section is the 
tubular ta i1piece 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 18()1 
model had a vertical pinion). The substage is 
on a dovetail s lide with rack and pinion on the 
left side; it is fixed to Lhe 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/ R 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 s ides to 1- L/ 4 
inches; the s ingle rack is at the back. 

The arm is 6 x 1-l/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 nosepiccc is 
fixed to the front of the arm , and has a side 
opening for a prism. The body tube is 6-118 x 
1-5/ 8 inches, screws to the arm, and has a 
drawtubc. He ight is 17-112 inches . 

Accessories arc 9 objectives; 8 oculars; 
paired ocular; 2 lieherki.ihns; 3 se len itcs; 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 s igned, "Powell & Lea
land, 170 Euston Road, London, 1868. • 

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 1-114-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 3-118 inches , has a 
circular cutout at the back, and is attached to 
the pillar by pivot screws; it has a :l/ 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 spiraI spring. A 
milled-head screw through the pillar to Lhe rod 
forms the fine adjustment. 

f ig. 109. F.W. Schick, Berlin, Germany; com
pound monocular ; C. 1869. {A FIP 49121 - 60
4713-111 ) 

The arm is 2-7/ 8 inches long and fixe d to 
the pillar. It has a ring front into which screws 
a sprung tube, 2-112 x 1-118 inches. The body 
tube with short nose is 5 inches long; it has a 
drawtube and s Iides into the arm tube. Height 
is 11-114 inc hes . Accessories are 2 ocu lars . 
It is signed on Lhe arm, "Schiek in Berlin , No. 
1143." Some of the instruments by this maker 
are signed, "Schieck," "Shieck,"' others, 
"Schie k." • 

AFIP 162. J. & W. Grunow, New York , N .Y.; 
compound monocular; C. 1869. Not illustrate d. 

This portable instrument is somewhat similar 
to the model by Charles Baker in Fig. 99 (A FIP 
49243) particularl y with regard to its support. 
Two 7- inch-high hinged, s quare and pointed legs 
arc attached to a plate that is screwed Lo the 
tube; a rectangular limb and angular arm are 
also attached to the sprung tube. 

The stage plate is 2-112 x 1-7 / 8 inches and 
is fixed to the limb. Above it is a thin plate 
screwed to Lhc left side and below it at the 
right is a mi lied-head screw fine adjustment; this 
moves the upper plate on an arc . 

The single 1-3/8-inch~iameter mirror is 
attached by a swinging arm and gimbal to the 
limb. The 7-112-inch-long body tube slides. 
It is 10 inc hes high when closed , and s igned, 
"J. & W. Grw10w, .New York, 556." • 
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AFIP 58961-31. E. B . Meyrowitz, New York, 
N.Y.; compound mo n ocular; C. 1870. Not illus
cra Led. 

This corneal instrument is all brass except 
for the cast iron base that is 20 inches long, 
from the rear of which ariseb the chin rest, a11d 
from the front the 7- inch-high brass pillar. 
llcight is 18 inches . It is signed, "E. 13. ~ley
rowitz, \ ew York - Pm·is, 107." (Oonalctl by the 
American Ophthalmological Association) • 

I ' 
• 1',. 

!11. 

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

The base of' this instrument (Fig. 110) has 
a ~prcad of 4 inches, and supports two 3-1/ 4
inch-high pillars. A 4-1/ -i-inch swingi11g tail
pie<:c has an incloscd rack \\ ith two sere\" ad
justments: a :~-inch arm is screwed to th(' top 
of the rack. The 1-1/2 x 2-1 / 2-iuch stage is 
cut away in back and inserted into the upper 
inch of the tailpiccc. The stage plate is se
cured to the stage by a 2-314-i11ch spring pin. 

The h<xly tubt· is 7 inches long and is in
serted into the mm, and has a screw fino ad
justment at the lower end. Height is 14 i 11che:; . 
:\c<:cssories arc• two objectives and a prism. 
It is signed, "I. Roxley. 128 S. James St., 
l~righton." <Uonat<'CI by Dr. ,J. IL Schumakt•r) • 

(-j() 

Fi g . 111 . J. & W. Grunow, New Hoven, Conn.J 
compound monocu lar; C. 1870. (AF IP 517745· 
60-4713 -380) 

Tll<' black base of' this instrument (Fig. 111 
has a spread of 6 inches and supports the brass 
upper portion with an overall height of 17 inches. 
The two pil lars are!) inches high, and the2-l/2
inch-long tailpiece attached lo the trunnion has 
a short arm on a pivot with gimbal and double 
mirror. 

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. lt is signed, ''tJ. & W. Grunow, 
.New Ilaven, Conn., No. 195." <Donated by Lt. 
Colonel David W. Dick) • 

This table model all-brass microscope (Fig. 
112) has a rack and pinion vertica I movement 
that extends upward from the cent.er of the base, 
which is ~-112 inches in din.meter and 1-114 
inches high. The tapered arm is 4-3/ 4 inche~ 
long and screwed to the triangle upright. In
SC!l'lcd at the opposite end or the arm is a cir
e ul ar opening through which is filtt•d a body tube 
12 inches long. • 
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Fig. 112. Powell & Leolond, London, England; 
compound monocular; before 1870. (AF I P 
49405. 60·4713-301} 

The c law-footed base of this instrument 
(Fig. 113) has a spread of G x 6 inches, and at
tached to it arc two .t-1/ 4-inch uprights of cast 
iron, japanned black. The 1-inch collar and 
trunnion of the stage plate arc c.:ast in brass 
and fixed to the uprights with screws; the col
lar carries a double milled-head pinion. 

The tubular tailpiece is 3-11·1 x 4 inches, 
is fixed to the IO\\ er s idc 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 3-112 x 2-718 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 ca1Ties a triangular bar with 
rack at the bac.:k. 

The arm is 4 x 7/16 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-J/ 4 
inches and screws to the arm; tlwre is a short 
screw-in cone nose. There is no fine adjust
ment. Height is 15-112 inches. • 

Fig . 113. Maker unknown; compound monocular; 
before 1870. ( AFIP 55840 · 60-4713-115) 

F ig. 114. E. Hortnock & Co., Paris, Fronce; 
compound monocular; before 1870. (AF IP 80375 
60 -4713-250) 

The horseshoe base of this instrument (fig . 
114) has a rectangular pillar :l-1 2 x 2-1 2 x 
7/ 16 inch, cut away at the sides with a C'l'ntral 
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slot; a 3-1 / 8- inch circular plate with a pro
jection at the back is fixed to the pillar. 8e
n0ath the plate is a dovetail slide and tube for 
a conuenscr. The 1-5/ 8-i nch double minw is 
0 11 a gimbal and arm with mi l led-head sels<.:rew 
and moves in the slot. 

The stage is 3-1 / 8 x :3-1/4 inches and is at 
tached lo the heavy plate of the same s izc with 
a projection at the hack. A 8- inch-high tri 
angular limb rises from the projection and has 
a t ubu lar outer casing with an angular arm fixed 
to a sp li t tube 2-3/4 x l-1 / 4 inches . T he mi lled
head fine adjustment is at the lower end of the 
bar. 

The body tube is 4 inches long, has a short 
nose, a double nosepieC'e, a drawtube, and 
slides into the split tube. It is 11 inches high 
when c losed . 

Accessories arc an objective, 3 diaptu·agms, 
and an oc ular. It is signed on the arm, "E. 
Hartnack et Cie, Place Dauphine 21 , Paris." • 

F ig . 115. F.W. Sc:h ie k, Be rl in , German y; c: o m 
pound monoc:u lor; C . 1870. ( A F IP 49125 • 60 
47 1 3 -329) 

T he horseshoe base of this modified Hart
nack-type microscope (Fig. 115) supports two 
tubular pillars 3-112 inches high. The trunnion, 
tailpiecc and stage plate are in one casting and 
attached to the pi llars by screws . The tai l
piece is 2-:3/8 x 1-118 x 114 inc h, has a central 
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slot, and carries a 1-:1 I-inch double mirror o: 
a gimbal and jointed arm with a mi I lcd-heci! 
setscre\\. 

The circu lar stage plate' is :3 inches in diam 
etcr , and ooneath il is a dovcLa i I t hal carries 
at Lhe right a s liding holder for condenser Ct 

diaphragm. The stage is i)-1/8 x 3-L'2 x I 
inch, has a 1-inch aperlure, and is attached~ 
the plate with 3 sere" s. The 4-3 ' 4-inch tr 
angular l i 111b rises from lhe stage, and has 
tubular outer cas ing with a broad arm altach(IJ 
to a 2-:3/4 x 1-3/16-inch tube, with a s ingl! 
milled-head pinion in fronL. 

The body tube has a short cone nose and 1s 

8 inches long; the lower section, 3-5/ 8 x l ind 
carries the rack in front. The upper scclia 
with two heavy rings is 4-:V8 x 1-3/Hl inchc:; 
there is no clrawtubc. The fine adjustment i1 
at the top of the l imb and moves the outer casing 
and the body. lie ight is 16 inches, and it is 
signed, ~F' . W. Shieck, Berlin, No. 1551." 1 

F ig . 11 6 . Jomes W. Q ueen & C o., P hiladelphia, 
Pa. ; c:ompoun d monoc:ulo r ; before 1871. ( AF IP 
555 56 • 60-4713-81 ) 

I , 
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The two curved brass uprights, :3 inc:hes 
high, and the claw-footed hai-w of this in~lru
rnent <Fig. 116> have b('('ll cast in one piece. 
The stage is 3 x 3-112 inc hes, is inc urved at 
the back, and has a collar 1 / 4-i nch long with 
fl ang"s cast in one piece; iL is attached to the 
uirighls with screws. 

The stage has a recessed aperture, l-i)/16 
inches in diameter, and a slide bar and openings 
for tho slagc condenser and forceps . 8eneath 
the stage is a tube for a condenser or cylinder 
disc of diaphragms . The tubular tailpiece is 
3-3/16 x 3/4 inch, is attached lo Lhe slage, and 
carries a 1-1/2-inch double minor on a gimbal 
and a slide casing. The collar canies a double 
milled-head pinion and a tubular bar with a rack 
at lhe 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 I inches, and i s attached 
to a ring at the front; there is a screw division 
at 2-112 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. \\'hen 
closed it is 12 inches high, and similar in many 
res1Jects to that in Fig. L07 CAFIP 194fJ9) by 
the same maker. • 

AFIP 49123. Powell & Leoland, Lon don, Eng
land; compound monocular; be fore 1871. Not 
illusrrated. 

This instrument is similar to that in Fig. I 08 
(AFIP 49124) by the same maker, and is the No. 
1 model. Differences arc that this microscope 
has a 4-114 x 1/4-inch graduated s ilver ring, 
the rotating stage is mounted in the same plane 
as the ring, and the inner ring pinion is on a 
vertical angle. .-\lso, the body tube is 4-112 
x1-5/ 8 inches, and has a drawtube. It is signc'd, 
"Powell& Lealand, 170 Euston Road, London." • 

The circular, leaded brass base of th is in
strumenL (Fig. 1.17) 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 
h5/8 x 1-118-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 eye lens that screws 

Fig. 117. Moker unknown; compound monocular; 
C . 1 8 71. (AF I P 1 3 8 • 6 0-4 71 3 -1 9 9 ) 

in; there is no fine adjustment. lt is 8 inches 
high when c losed. 

This type instrument appeared on the market 
in the late 1860's unsigned. ll artnack of Paris 
is known to have made microscopes "for trade" 
and unsigned; rachet also made a small micro
scope mounted on a round foot similar to this 
model. • 

AFIP 49109. Joseph Z en t moyer, Philod elp hio , 
Po.; compound mon ocular; C. 1871. Nor illus
trated. 

This instrument is a duplicate of that in 
Fig. 108 <AFIP 49119) by the same maker. It 
has an aclu·omatic condenser with two revolving 
discs. It is s igned on the foot, "J. Zentmaycr, 
Maker, Philadelphia, No. 430 ." and is his 
"Grand ,\ mcrican Model." • 

AFIP 189. Joseph Z entmoyer, Ph il ade lphia, 
Po_; co mpound monocular; C. 1872. Nol illus
trated . 

'l'his ins trnrne11t, the "Grand American ~1odcl," 
is a duplicate of that in Fig. 10:{ <Ar<IP 4$)1 10) 
by the same maker, with lhc exception lhaL the 
condenser tube of thi s mode I has a fi xed collar 
with a single rcvoh-ing disc of diaphragms. It 
is signed, '"Jos. Zcntmayer, 1\laker , Philacielphia, 
No . 449." • 
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Fig . 118. J omes W. Quee n & Co., P hiladelphia, 
P a . ; compound monocula r; C. 1872. (AF I P 
4 9128 - 60-47 13-447) 

This instrument (Fig. 118) has a tripod base 
supporting a 4-inch-high conical pillar with a 
compass joint and Lister l imb, all of cast iron 
with japanned bronze finish; all other parts are 
brass . The l imb carries a double milled-head 
p1mon. On the left side is a 5-1/ 2-inch rod 
with a spring fitt ing 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 canies 
a s liding case with a 1-7/ 8-inch single mirror 
on a gimbal. 

The stage is blackened, is 3-118 x 2-3/ 4 
inc hes, in curved at the back, and fixed to the 
limb. It has a sl iding 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 1-5116 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 d iscontinued before 1875. • 

Dr . J. J . Woodward, photomicroscopist at the 
Army Medical Museum, used this instrument 
(Fig. 119) for determination of the angular 
aperture of objectives. This is the firs t model 
dev ised and used by Woodward, a lthough the 

Fig. 119 . Maker un known; opertometer for micro
scope objectives; 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 predeter-. 
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. • 

AFIP 5 1871 4. E. Hart noc k , Pots dam , Germany; 
compound mon ocula r; C. 18 7 2. Not illustrated. 

This instrument is similar to that in Fig. 
114 (.l\FlP 80:375) by the same maker with these 
differences: The stage is 4 inches in diam· 
eter; underneath is a c ircular mounting cru1'ying 
the Abbe condenser that may be centered, and . 
an iris diap!U'agm; the !alter slides into a groove 
and may be turned on its axis. The condenser 
may be moved towru·d the stage or away by 
means of a rack and pinion . It is signed, "E. 
Hartnack, Potsdam." 

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

A 3-7/ 8 x 1-inch tubular pillar is attached 
to the sol id tr ipod base of this instrument (Fig. 
120) with a compass joint at the top. There is 
a Lister limb with a double milled-head pinion\ 
to which is attached a circ ular stage plate 3-114 
inches in diameter. Beneath the stage plate is 
a recessed opening for t_!ie breechlock cylinder 
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fig.120. James W. Queen & Co., Ph ila delphia, 
Pa.; compound monocular; C. 1874. (AFIP 
491 1 0 . 6 0 -4 71 3 • l 01 } 

condenser. The revo lving brass stage has a 
black glass top, the same s ize as the stage 
plate, and a slide bar held by a spr ing clip at 
the back. The tubular tailpiece is :3-118 x 1 / 2 
inch, is on a pivot with a sliding case, and 
holds a double min-or on a gimbal. 

The body tube is 8-112 x 1-7/ 16 inches , has 
a 112-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." • 

This instrument <Fig. 12U, 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 . Suppos ition is that 
they were made for use in connection with the 
Army 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. 
To the base is attached a s hort Lister limb with 
a single milled-head pinion . The body tube is 
7 x 1-112 inches, and has a 1-1/ 2- inch-long 
cone nose. The rack at the back is limited by 
pins to a mot.ion of ~3/8 inch. An ocular is at 
tached to the nose by screws . 

Fig. 121. Maker unknown; compound monocular; 
before 1875. (AFIP 68 • 60-4713-255) 

l'he second instrument also has an ocular 
attached by screws, a short cone nose, and 
carries a Zeiss AA objective. • 

Fig . 122. Simon P lossl, Vienna, Austria; com 
pound monocular; before 1875. (AFIP 506440 
. 60-4713-303) 
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The tripod base of this instrum<•nt (Fig . 122) 
hus a spread of J0 i nches and supports a fi-1 i 2
inch-high tapered, circular pillar wit.h compass 
joint at the top. A short arm is fixed Lo th<' 
compass joint and screwed to the l 0-3/ 4-inch 
tr iangular l imb. A single 2-l/4-inch mimJr o n 
a gimbal rui<l the 2-1i2 x 2-1/4-inch stage are 
a lso screwed to the limb. A 2-inch arm is at
tached to u sl icling bar on the limb and scrC\\Cd 
to the 9-li2-inch-long body tube. i\ 2-112-inch 
priRm on a 4- inch cyl indrical rod is inserted 
into the base. He ight is 18 inches. 

,\ccessories include 2 oculars, forceps, 
ivory talc box, hand lens, and H 1:3- inch-high 
stand for bull's-eye condenser. It is s ig ned, 
"Ploss l in Wein." The instrument is be lieved 
to have been used by Ors . Rudolph L. Vircho"', 
eminent German pathologist, and Robert Koeh, 
famous German bacteriologist, a nd to have been 
made between 1850 and 1875. (Donated by Dr. 
L. Albert Thunig) • 

Fig . 1 23. J omes W. Q uee n & Co., P hi lade lphia , 
Po.; compound monocu lar; be fo re 1875. (AF IP 
49115 . 60-4713 -3 7 1) 

The oval wa lnut base of this instrument (Fig. 
12:l) is 12 x ti inches , and supports two turned 
walnut pillars, one 4-1/4, and the other 2 inches 
high, to which is affixed a blackPned cast iron 
limb at a 4:)0 angle. The limb carries a fixed, 
b lackened s plit tube, .1-114 x 1-7i16 inches, 
with a milled-head screw clamp. 

The 1-inch circular hrnss stage is fixed tc 
th e I imb by a plale, and has a circu l ar cutout 
al the front and a 718-in<..:h central opening: 
ben(•nlh the slage is a re\'O\ving disc of dia
phragms. At the front of the base is a :i-1/~
inch vertical r<xl carrying, on a s 1id ing case 
with a setscrew, a 4-inch horizontal rfxl with a 
slide case for tlu-- gimbal of the 1-:314-inchsingle 
mirror. The body tube is 11 inches long, has 
a short cone nose, and a drawtube. A 1-inch 
condensing l<'llS with universal jo int is fixe<l 
to the left side of the limb. 

lt is signed on the base, "J.W. Queen & Co., 
Philadelphia and New York." This type micro
scope was dcviHed by Dr. Oliver Wendell Holmes 
about 187:3. Before 187:'5 Queen changed the 
design to ineorporatc a large square stage, 
added a fine adjustment, and made u lamp or 
mirror optional. • 

AFIP 49116. James W. Q ueen & Co., P hilo· 
delphio, Po. ; compound monocular; before 1875. 
N oL illustrated. 

'l'his microscope is a duplicaLe of that in 
Fig. 123 (AFIP 491 15) by the same maker. 1 

Fi g . 124. J. Grunow, N e w York, N .Y . ; com· 

pound monoculor; C. 1875. (AFIP 252 - 60· 
4713-74 } 

The blackened iron horseshoe base has a 
sr.ll'ead of 5 x 3-8/8 inc hes and supports the 
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:)ingle 2-112-inch-high, curved, brass p ill ar of 
this instrument (Fig. 124>. T he 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 Lo it on a gimbal and 
arm is a double mirror. The stage is 4 x ;3 
inches an<l has cutaway corners at the back. 
There is a brass revolving disc of d iaphragms 
on the front top surface of the stage . 

A tubular limb, 2- J/ 2 x 7/ 8 inch, with a 
heavy collar riseB from the trunnion through the 
stage. An arm, 3 x 1-114 x 7/ 16 inch, with 
rounded ends, and attached to the limb with 
two screws, has a screw-i n tube, 2-7/ 8 x 1- 1116 
inches, in front. The body tube is 7-114 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 mi lled 
ring. 

It is 12 inches high when closed . An Abbe* 
condenser and iris d iaphragm have been added. 
It is signed, "J. Grunow, New York, No. 707 ." • 

F ig. 125. Maker unk now n ; c om po u nd monoc u lar ; 
C. 1875 . (A FIP 175. 60-471 3-13 1 ) 

*Erns~ i\bbe (1840- 1905), prominl;lnt German 
mathematic ian and opt ician associated with Cad 
Zeiss in J ena, was respons i b le for a number of 
optical innovations. 

The ' ircular, green · is 3-iV8~ bronze base x 
5/ 8 inch, and supports the 6-inch-high tubular 
pillar of this instrument <Fig. 125) with a ball
and-socket f'oot . The lower section of the pil
lar, 3 x 5/ 8 inch, has a 1-:3116- inch 8ingle mirror 
on a gimbal and pin, and a fixed stage. 

The stage is 2-:1/ 4 x 2-3/ 8 i nchcs and has a 
:1/ 8 - inch central aperlLu-c . Beneath the stage 
is a revolving disc of d iaphragms that may be 
moved from the right side or from the front. 
Above the Btage is a s l iding casing on a pil lar 
with a U-shaped slide holder. 

The arm is 2-112 inc hes long and is attached 
to the pillar with a screw; it has a ring front, 
l -5/ 8 inches in d iarneter, and a fixed tube, 2 x 
2- l/ 4 inches, with a single milled- head r inion 
at the back. On the tube is a r ing that carries 
a two-jointed a.rm with a l-114- inch condenser. 

rfhe booy tube is o-1/4 inches long, has a 
sho1t cone nose, and the lower 4-1/4 inches 
carries the rack at the back. T he upper section, 
wit h milled-edge ring, is 2 inches long. It is 
11 inches high when closed, and probably of 
French or ig in. It is similar to that in Fig . 117 
(AFIP 138) but is of a larger s ize.• 

Fig. 126 . Maker un know n; compo und monoc u lar ; 
C . 1875 . ( AF I P 184 - 6 0 -4713-198) 

The square horseshoe base of blackened iron 
is 2-112 x 3/ 4 inc h, and s upports t he two brass 
uprights o f th is instrument <Fig. 126) at an 
angle. T he stage and trunnion are cast in one 
piece and attached to the upr ights by screws . 
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Attached Lo the front of the trunnion by a pivot 
screw is an arm with gimbal and a 5/ 16-inch 
sing le mirror . 

The stage is :3 x 2-114 inches and has a 
7110-inch centra l aperture . Beneath the stage 
is a revolving disc of diaphragms that moves 
from the front . The tubular limb is 2-l/~ x 5 8 
inch and attached to Lhe stage by screws. 

T he arm is 2-3/ 4 inches long and attached 
to the limb hy a milled-head screw with a 1-112
inch ring in front and a fixed Lube, L-5 8 x l 
inch, with a double milled-head pinion at the 
back. On the tube is a ring with a bal l-and
sockel arm and a 1-:3/JEi-inc h condenser. 

The body tub<> is :)-5/ 8 inches long. The 
lower 3-l/2 inches carries the rnck at the hack, 
and the upper 2-1 8 inches has t\\O milled-edge 
rings and is sprung. It is 10 inches high when 
c losed. • 

''i 

F ig. 127 . E. Goutschey , La us a n ne, Swi t %e r 
lond; c o m pou nd monocular; C. 1875. ( AFIP 
l 7 3 • 6 0 -4 713 -1 8 9 ) 

The modified claw-footed base is 4-112 x 4 
inches and supports the tubular pillar of this 
instrument (Fig . 127), which is 2-3/ 4 x :V4 
inch, by means of a cradle joint. An arm with 
a s lot carrying a gimbal and a 1-:V Hi-inc h double 
mirror is on a p ivol at the front of the pi 11 ar. 

The 3-3/4 x :i-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 condens0r or diaphragm. T he pillar 
carries a triangular bar 2-1/2 inches long with 
a tubular outer casing; a 2-:J/8-ineh arm is fixed 
to thf> bar. In front there is a 1-1'.'.l 16- inch ring 
to which is attached the 1-7 8 x 1-6/ 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 adju~t
ment. lt is 10 inches high ''hen C'.iosed . and is 
signPCI on the tube, "E. Gautschl'y, Optician, 
Lausanne." Gautschey is not mentioned in the 
literature as a maker of microscopE'S, and prob
ably was a dealer . • 

i '. !i' i 

F ig. 1 28 . Noc h e t & Son , P ari s , F ro n c e; com
po und monoc ul ar; C . 1875. (AFI P 49129 · 60
4713-247} 

The modified c law-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 gimba l and a s ingle 1-5/16-inch 
mirror. 

The stage is 3-114 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 apcrtw·c. Beneath the 
stage is a plate and a milled-edge revolving 
disc with a threaded opening; beneath the plate 
is a revolving disc of diaphragms. 

The limb is 3 inches long and is attached to 
the stage, and has a milh,cl-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 :311-inch arm. 

'I'he body tube is 6-1 / 2 inc hes long and the 
lower 4-1/ 4 inches slide into the tubular cas
ing. The upper port.ion has a milled-edge ring 
and a graduated drawtube . • 

II 
F ig. 129. Hochet, Paris, Fronce; compound 
monocular; C. 1875. (AF IP 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 1-114-inch-long tube, into which another 
tube s lides 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 3-118 inches, is incurvod at the back, and 
has a central 9/16-inch aperture. Beneath the 
stage is a dovetail s lide with two diaphragm 
tubes. The tubular limb is attached to the col
lar and is 2-114 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 s prung. In front of the 
ring there is a dovetail s lide with a 1-7/ 16-inch 

condenser on an arm. There is a milled-head 
fine adjustment at the top of tho limb. 

The body tube is 4- l/8 inches long, has a 
short cone nose, milled-edge rings, and a draw
tubc . When closed it is 10 inches high. Acces
sories are 2 objectives and 2 oculars . It is 
signed on the arm, "Nachct, Optician, Rue Ser
pente 16, Paris ." This model was introduced 
by Nachet in the 1860's and was still on the 
market in 1878. <Donated by Major J . \\' .Smith) • 

AFIP 8306. Nochet & Son, Paris, Fronce; com
pound monocular; C. 1875. Not illustrated . 

This instrument is similar in many respects 
to that in F ig. 129 (AFIP 33241) by the same 
maker. Ylajor differences arc that tho base of 
this microscope is 4-112 x 3-118 inc hes, and 
the pillar is 2-112 inches high. The stage is 
3-3/4 x 3-118 inches nnd tho spring clips are 
in dovetail s lots. The body tube is 4-1/ 4 x 
3-1116 inches . It is 10 inches high, and signed 
on the base, "Nachet et Fils, 17 Rue St. Severin, 
Paris." • 

Fig. 130. Maker unknown; compound monocular; 
ofter 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 arc 2 inches high. The 
2-5/ 8-inch-square stage plate with collar and 
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flanges in one casting is attached to the pil
lars . A 4-112-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-inc h 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 1-112 x 15/ 16-inch tube; at the back 
is a double milled-head pinion. There is a 
1-114- inch stage condenser on a ring on the tube 
with a universal arm. 

The hcxly tube is 3-112 inches long, has a 
short cone nose, a rack at the back, and a draw
tube with a fie Id lens; the !-' ingle eye lens 
screws in. The instrument is 10 inches high 
when closed. Th is type instrument, probably 
of French make, was made with an oblong or 
oval base, was moderately priced, and distri 
buted by many dealers . • 

l J 

I· 

• 1 'i 

Fi g . 131. Rob ert B. T olles, B os ton, Mossochu· 
setts; compound monocular; ofter 1875. ( AF IP 
49120 . 60-4 71 3 -200) 

T he claw-footed base has a spread of 5-1/ 2 
x G-112 inches and supports the two 4-inch-high 
uprights of this instrument <P ig. 1:31) which 
arc in one cast ing of black japanned iron. A 

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-:)/ 4-inch single mirror. 

The stage plate is fixed to the limb, is 3-118 
x :3-114 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 2-112 inc;hes, with a central 3/ 4-inch 
aperture, and a mi lied-head fine adj ustmcnt at 
th<' back. A brass tube, 3-3/ 8 x 1-3/ 8 inches, is 
screwed to the upper l imb. 

The nickel-plated bcxly lube is 8-112 inches 
long, and has a screw ring nose; the upper l-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." • 

F ig . 132 . C. B . K lei ne, Ne w York, N .Y.; com 
po und mo noc ula r ; be for e 1876. ( AFIP 155 • 60
4713-89 ) 

The claw-footed base with a spread of 5 x 
4-3/4 inches supports th1:' two 2-112-inch up
rights of this instrument CFig. 132). The stage 
plate, 4-3/ 4 x 2-112 inches, is incurved at the 
bac;k, 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 cas ing with a 1-112-inch double mir
ror on a gimbal. J\t the front of the stage plate 
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is an inset revolving disc 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 l-inch aperture. A brass slide holder 
is held in place by a milled-head spring clip. 
Rising from the stage plate is a 3-114 x 15/16
inch tubular limb with a ring projedion and a 
milled-head fine adjustment scrnw. The limb 
with an angular arm has a double milled-head 
pinion. 

The bcxly tube is o-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 
woon closed, and is signed, "C.B. Kleine, New 
York"; Kl0ine is w1known as a mak0r and prob
ably was a dealer . • 

Fig. 133. Joseph Zentmoyer, Phi ladelphia, Po.; 
compound monocular; C. 1876. {AF 1 P 49131 
60-4713-300) 

This instrument <Fig. 133) has a claw-footed 
base 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. ft 
carries a grooved fitting attached to a blackened 
brass tube 3 x 1-7 /16 inches long. Tho lower 
end of the limb is screwed to the pillar and 
carries a swinging tailpiece with dovetail sl ide 
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. Zentmuyer, 
Phila., Patd. Aug. 15, 76." This American 
Histological ~lode ! was introduced about 1876 
and was among the earliest of this tyJX> manu
factured. • 

AF IP 175242. Joseph Zentmaye r, Phi lode lphio, 
·Pa.; compound monocular; C. 1876. Nol illus
trated. 

This microscope is a duplicate (AmNican 
Histological Model) of that by the same mnker 
in Fig. 133 (i\FIP 491 :H l. <Donated by !\Ir. 
Minor Worthington Tuttle) • 

AF IP 191. Maker unknown; compound monocular; 
C . 1876. Not illustrated. 

This instrument is very similar to that, in 
Fig. 99 (AFIP 4924:3) made by Charles Baker. 
Principal differences arc that Lhis model has a 
2-114 x 1-7/8-inch stage, the casing is f ixed 
to the limb, and there is a tube for a condem;er; 
the single mirror is on a slide casing. lt is 
signed, "Braham, Bath," but reference to such 
a maker or dealer has not been fow1d in the 
literature. • 

The claw-footed base is black japanned iron 
with a spread of 5<31t1 x 5-112 inches, and sup
ports the two brass 2-3/4-inch-high tubular 
pillars of this instrument <Fig. 134). A Lister 
limb, 6-1/2 inches long, screws on the trunnion; 
the lower 2 inches of' the limb form the tail 
piece. The 1-9/ lG-inch double min·or is 011 a 
bal I-and-socket gimbal. 

The stage is fixed to the I imb, is 2-1 2 x 
3-114 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 upp<'r 0nd 
of the limb is attached to a sprung tubC', :3-1 ti 
x 1-:3/lG inches. 

The body tube is 7-112 inches long and !'its 
into the outer tube; there is a screw fine ndjust
ment at the lower end, no drawt.uhe, a11d an 
ocular with slit for micrometer s 1 idt'. The 
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Fig . 134. Bausch & Lomb Optical Co., Roch
ester, N.Y.; compound monocu lar; 1876. {AFIP 
49133 - 60-4713-429) 

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) • 

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 4-112 x 
2-114-inch stage plate and trunnion are in one 
casting and are attached to the pillars. 

The slotted, pivoted tubular tailpiece, 1-3/8 
x 112 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. 

THE BILLINGS MICROSCOPE COLLECTION ,, 

Fi g. 135. George Wale, New York, N.Y.; com· 
pound monocular; ofter 1876. {AFIP 19646 • 
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."• 

The modified claw-footed base has a spread 
of 5-1/ 2 x 6-112 inches and supports the two 
3-114-inch-high uprights of this instrument 
Wig. 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 2-114 x 112 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 min'Or is 1-1/ 2 inches in diameter on 
the concave surface and 1-1/4 inches on the 
plane surface. 

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. 'I'he 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. C.A. Spencer & Sons, Genevo, N.Y.; 
compound monocular; C. 1878. ( AFIP 738 · 60
4713-432) 

is no clrawtubc. 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." It 
is known as the "Student Model." • 

AFIP134. JosephZentmoyer, Philadelphia, Po.; 
compound monocul ar; C. 1878. Nol illustrated. 

This all-brass (American Histological ~1odcl) 
instrument is constructed along the same lines 
as that in F'ig. 133 CAF[P 49131) by the same 
maker, but is a later model. Differences arc: 
'I'he cone-shaped pillar is 3-1 /2 inches high; 
the 3-inch-h igh square limb has a 3-1/4-inc h 
angle arm in fronL; the stage is 3-114 x 3 inches; 
and the body tube is 5-1/4 x 1-1/4 inches and 
carries the rack at the back. When c losed it is 
11-112 inches high, and is s igned, "J. Zcnt
mayer, Phila., Patd., Aug . 15, 76." • 

The claw-footed base has a spread of 5 x 
5-1/ 4 inches and supports the two brass curved 
uprights of this instrume nt (Fig. 137), that are 
cast in one piece and 3 inches high. The stage 
plate is screwed to the uprights, is 3-118 x 
3-5/8 inches, incurvcd at the back, and has a 
3/4-inch-high collar and flanges cast in one 
piece; above the s tage plate is a two-motion 

Fig. 137. Jomes W. Queen & Co., Phi ladelphia, 
Po. ; compound monocular; before 1878. (AFIP 
136 - 60-4713-92 ) 

mechanical stage. There is a recessed 1-inch 
central opening in the stage plate. 

Beneath and in front of the stage plate is a 
sliding plaic on grooved rods and a tube with a 
revolving disc of diaphragms. The tubular tai 1
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-inclrlong 
arm is screwed to the bar. 

The body tube has a short spr ing 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 2-112 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 s imilar to those by the same maker in Fig. 
107 <Ar"'IP 19459), and Fig. 116 (AFIP 55556), 
but is of a later date. • 

Screwed to the 5-l/2 x 4-1/ 8-inch horseshoe 
base of this instrument (Fig. 138) is a black 
enameled, s lotted rectangular pillar 4 inc hes 
high. The stage plate, trunnion, triangular bar, 
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F ig. 138. Corl Zeiss, Jeno, Germany; com
pound monocular; C. 1878. (AFIP 49134 - 60
4713-336) 

and grooved, triangular tailpiece are cast in 
one piece and screwed to the pillar. 

The tai lpiece can·ies a sliding substage und 
a pin gimbal with a 1-15/ 16-inch double mir
ror. The stage has a 5/ 8-inch central apertW'C, 
is 5-112 x 3-3/4 inches, and incurved at the 
back. i\ 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-l / 8 
inches long and has a double milled-head 
pinion. 

The hody 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-l/2 inches high 
when c losed, signed on the arm, "Carl Zeiss, 
Jena, No. 4187," and is called the Stand No. 
I Model. "Stand" is the f'~ngl ish translation of 
the German word, "stal iv," that referred to the 
type of sland that supported the optical portion 
of the particular microscope; Stativ IV, Stativ 
Ila, and Stativ Ilb are some of the designations 
accompanying descriptions of German instru
ments in the Collection. • 

Fi g. 139. R. & J . Beck, London, E ng land; com· 
pound monoc ul ar; C . 1878. (A FI P 69407 • 60· 
471 3-194) 

This instrument (Fig. 1~39) has a solid Lri
pod base and a 3-inch-high tubular pillar capped 
with a compass joint. On a 2-inch rectangular 
t.ailpiece on a pivot is an arm and gimbal with 
a 1-5/ 8-inch-<liametcr 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 st.age is 4 x 2-7/8 inches and is 
screwed by a milled-head spring. 'Phere is a 
slide bar and openings for the stage condenser 
and forceps. 

The triangular limb is attached Lo the stage 
plate, is 3..,'V4 inches long, and has an ouLcr 
casing with a Jackson-type angular arm with a 
double milled-head pinion. 1'he fine adjustment 
micrometer screws at the top of the limb. 

The body tube is 4..;314 x 1-1/8 inches, has 
a short cone nose, rack at the back, and a 
drawtube. Accessories are a Wales objective, 
2 oculars, and a Stanhope lens in a tube. It 
is s ii:,rncd on the foot, "R. & J. Beek, London 
and Philadelphia, 9011." This model ''as 
introduced about 1875 and continued until 1892, 
and is known as the "Economic" model. <Do
nated by Dr. F'rederic J. Rcssiquie) • 
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Fig. 140. Ben jamin Pike, New Yo rk, N.Y.; com· 
pound monocular; C. 1878. (AFIP 19647 • 60
4713-190} 

Tht~ reversed claw-footed base has a spread 
of 7 x 5-1 / 4 inches and supports the two up
rights of this instrument (Fig. 140) that are 
4-112 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, 
3-114 x 114 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, 3-9116 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, 
3-114 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. 
Iseli, N.Y., No. 18 South 5th Ave., 1878." 
Benjamin Pike was a New York dealer in 1851, 
and Benjamin Pike, Jr. , in 1859; they imported 

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. • 

F ig . 14 1. Maker unknown; compou nd monocular; 
before 1879. (AFIP 544 27 · 60-4713-195) 

The 6-114 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 
Wig. 141}. The foot supports two brass curved 
uprights, each 3-1/ 4 inches high. The stage 
plate and two collars and f1angcs are cast in 
one piece, and screwed to the uprights. 

The tubular tailpiece is 3-112 x 9/ JG 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 718-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 c l ips, and a beveled central aper
tw-e. The upper collar is 1-118 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 need le hand le. 
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James W. Queen & Co., Philadelphia, made a 
similar instrument from 1868 to 1878; it was 
also listed by Tiemann & Co., New York, from 
187!'.l to 1889; Lentz & Sons, Ph ilade lphia, 
1883; John Reynders, New York, 1889; and 
Fieck Bros., Pittsburgh, 1890; the names of 
all of these aµpear on duplicates of this mcx:\e I. • 

AFIP 155694. Maker unknown; compound monoc
ular; before 1879. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 141 <AFIP 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 
diaplu·agms. 

While this microscope is signed, "J. II. 
Steward, 50 Cornhill, London," there is no 
record that Steward was the actual maker. He 
w1doubtedly 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 tho 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. • 

THE BILLINGS MICROSCOPE COLLECTION 

The black japanned l<:nglish base of this 
instrument (Fig. 142) is 6 x 5-1 / 4 x 4-3/8 
inches . A 6-112- inch Lister 1imb is on a trun- ~ 
nion, and the lower end has a swinging tubular 
tailpiece, 2-114 x 9/ 16 inch, and a 1-112-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. Re neath the 
stage is a tube for the condenser or diaphragm, 
and a cylinder with a revolving disc of dia
phragms . The upper front of the limb is 3~3/4 
inches long, and has a double milled-head 
prn1on. 

The bocly tube is 6 x 1-6/ 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." • 

" \ 

Fig. 143. F . Miller and Bro . , New York, H.Y.; 
compound monocular; before 1879. (AFIP 197 · 
60 -4713 -191) 

The claw-footed base has a spread of 6-.3/4 
Fig. 142. Henry Crouch, London, England; com x 5 inc hes and is made of black japanned iron.pound monocular; before 1879. (AFIP 49130 
60-4713-201) lt supports the two uprights of this instrument 
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Wig. 143), that are 3-112 inches high. An iron 
trunnion wilh plate is screwed to the uprights. 

The black stage plate is 3-3/4 x 3 inches, 
is screwed to the trunnion plate, and has a 
central 1-3/16-inch tlu·eadcd aperture. 'T'he 
nickel stage is 2-7/8 x 3 inches and is screwed 
to the plate at the side . T he milled-head fine 
adjustment beneath the stage at the right moves 
an object at an angle . The tubular limb is 
4-112 x 3/ 4 inch, is screwed to the stage plate, 
and has an angular arm attached to a 4 x 1-7/ 16
inch tube . The body tube is 8-l/2 inches long, 
has a milled-edge ring 1-l/2 inches from the 
top, and a short c one 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 cstabI ished his own bus i
ness in New York. He made excellent lenses , 
some of' which were tested and used by Dr. J. 
J. Woodward at the :Vluseum and are now a part 
of this Collection. • 

Fig. 144. Corl Zeiss, J eno, Germany; compound 
monocu lar; C. 1879. (AFIP 165 - 60-4713-174) 

The solid brass base of this ins trume nt 
(Fig. 144) has rounded corners and is 3-7/ 16 
x 2-15/ 16 x 3 / 4 inch. The tubular pillar is 4 
x 718 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 i~ 3-9/ 16 x 2-15/ 16 inches, is 
incurved at the back, screwed to the pillar, 
and has a 11 / 16-i.nch central opening . Beneath 
the stage are four dovetail fittings, probably 
for arm rests. At the left the re is a 3-1/2 x 
112 x 3/ 16-inc h arm with a gimbal on a pin 
and a 1-1/ 8-inch single mirror. The up-<:urved 
arm is 2-7/ 8 inches long and attached to the 
bar by a mil led-head screw. The front end of 
the arm has an attached tube 7 / 8- inch long and 
1-118 inches in diameter. 

The body tube is 3-1/2 inches long, has a 
cone nose, and slides into an a rm 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. • 

I 

,1; ,! . 

'· ' i: .1 

F ig. 145. J. Grunow, New Yo rk, N .Y.; compound 
monocular ; C. 1879 . ( AFIP 253 - 60-4713-176 ) 

The modified horseshoe base is 5-1 / 2 x 4 
inches and s upports the two uprights of this 
instrume nt (Fig. 145), that arc 3-1/ 2 inches 
high. The inner bar of the I imb and trunnion 
are cast in one piece and screwed to the up
rights. The stage plate is 4-112 x 3 x 5/ 16 
inch and screwed to the trunn ion . Beneath the 
stage plate at the left is a two-jointed arm with 
gimba1, a 1-.5/ 8-inch double mirror, and an ova I 
plate with a breechlock fitting for a condenser. 
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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, ~i-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 5-112 x l-118 inches, has 
a rack at the back, a short cone nose, an angu
lar form double nosepicce, and a graduated 
drawtubc. It is 13 inches high when closed, 
and is s igned on the arm, "J. Grunow, New 
York, 933." Prior to l884 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 
scr ial number of any of the Grunow microscopes 
in the Collection. • 

Fig. 146. Schmidt & Hoensch, Berlin, Germany; 
compound monocular; C. 1879. (AFIP 49126 • 
60-4713-256) 

'!'he horseshoe base, 4 x 3 inches, and the 
rectangular pillar, 4-5/8 x 7/ 16 inch, of this 
instrument Wig. 146) arc 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 s ingle mirror. 

The stage plate is :3-112 x 3 inches and is 
attached to the pillar; the center is cut to 3 x 

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 
arc by rack and pinion. 'l'he pinion heads are 
perforated and may be locked on lateral motion 
at either 8 ide 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 
compressorium. 

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 r ing 
forms the screw adj ustmenL 

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 mil led-head ring central 
section. This model was designed for deter
mining trichinae infection of meat, and is nol 
adaptable for use as an ordinary microscope. 1 

Fig. 147. Wolter H. Bulloch, Chicago, Ill.; com· 
pound monocu lar; 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.-112 x 
15/ 16 inch. At the top of the pillar arc two 
flange uprights 1-112 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 e1ngu lar tailpiecc that 
is &rracluated and swings independently; it is 
grooved for a s ubstage; 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 
is black glass and 3-112 inches in diameter, 
with a 1-U4-inch central aperture . The upper 
end of the limb is 4 inches long, and bas a 
Jackson fitting with a double milled-bead pin
ion; there is a micrometer screw fine adjust
ment on the limb. 

The body tube is 5-L 8 x 1-7 / 16 inches, has 
a short cone nose, a rack Ht the back, a sprung 
top and a drawtube . Whe n closed it is 13 
inches high. It is not s igned, but is unmis 
t.akably a Rulloch instrume nt. Bulloch estab
lished his own business about 1867, and spe
cialized in microscope stands but is not credited 
with making lenses. In 1873 he introduced a 
suhstagc sector with rack and pinion, and in 
1877 a two-ring, swinging ta ilpiece and sub
stage, a modification of Zentmayer's single 
ring patent of 1876; it was patented in 1879. 
Bulloch w.;ed either straight or angular shanks 
for tailpicces . This was known as the "Bio
logical Model." • 

The modified horseshoe base, with a spread 
of 6 x 5-.V4 inches, supports the two tubular 
pillars, each 3 x 314 inch, of this instrument 
(Fig. 148); a heavy rectangular trunnion is 
screwed to the pi liars. 'fhere is a 2-inch-long 
flat tailpiece on a screw pivot with gimbal and 
2-inchdoublc mirror. 

The stage plate is 4-112 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
phragms and two clips on lhe plate fitting. Be
neath the plate is a 1-11/ 16-inch screw-in Lube 
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. Al the 
top arc 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, 2-112 x 
1-11/ 16 inches, with a projecting bar al the 
back. 1'here is a micrometer screw for fine 
adjustment at the top of the I imb. 

F ig . 148. W. & H. Seibert, Wetzlor, Germany ; 
compound monocular; ofter 1879. (AF IP 20368 
60-4713 -180} 

The bcxly tube is 4 inches long, has a s lide 
adjustment and a milled-edge ring drawtube 3 
inches long; it has a short cone nose . The 
upper sN.:tion of the body tube is reduced to 
1-1 / 8 inches in diameter and may be drawn for 
about 112 inch. It is J2 inc hes high when 
closed, and is signed , "Seibert." The firm of 
Seibert and !<raft was succeeded by W. & H. 
Seibert before 1903 . • 

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 t ube for a condenser, a 
short tubular arm for a pin gimba l , and a 1-5/ 8
inch double mirror . 

The stage plate is fixed to the circular 
plate on a limb, is 3-114 inc hes in diameter, 
and has a central aperture l -3/16 inches in 
diameter. The fine adjustme nt 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- inc h screw-in cylinder 
nose, a double nosepiece, a nd a drawtube. It 
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Fig. 1 49. Acme Optical Works, Philadelphi a , 
Po.; compound monocular; C. 1880. (AF IP 
135. 60 -4713-281) 

is 13-112 inches high, and is signed on the 
foot, "Made by Acme Optical Works, Jas. W. 
Quee n & Co., Philadelphia, Agents, 475"; 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 . • 

AFI P 6 13449. Bausc h & L omb Opt ica l Co., 
Roc hester, N . Y .; co mp o u nd mo nocular; C. 1880. 
Noc illustrated. 

The horseshoe base of this instrument is 
6 x 4-3/ 8 inches, and supports the 2-1/ 2-inch
high cyl indr ica1 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 s ubstage condenser. The gimbal 
for the 2-inch double mirror is inserted into 
the swinging tallpiece. 

The 4-112- inch-long body tube has a draw
tube, a double nosepiece, and a rack and pinion 

coarse adjustment. When closed it is 12-1/2 
inches high, and is s igned, "Bausch & Lomb 
Optical Co. , Rochester, ~.Y ., New York City, 
36331. " <Donated by Dr. Fred Stewart) • 

A F IP 49139 . AcmeOpt icol Works, Philad e lphia, 
Po.; compound monocular; C. 1880. Not illus· 
traied. 

This instrume nt is a dupl icate of that in [<' ig. 
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. Maker unknown; compound monocular; 
C. 1880. (AFIP 613452 - 60-4713-305 ) 

This a ll-brass microscope is 9-1/ 2 inches 
high (Fig. 150) with a 4 x 2-3/ 4-inch oval base, 
to which arc screwed two uprights, each 2-3/8 
inches high. The s tage plate is 2..;1/8 inches 
square and attac hed to the uprights, a nd below 
it is a disc of diaphragms. Inserted in the 
rear of the stage plate is a 4..J/ 4-inch-long 
circular rod, 3/ 8 inch in diameter, lhc 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 
booy tube is 3-114 inches long, has a s hort 
cone nose, and a drawtube. Height is 9-l/4 
inc hes, and is probably of French manufacture . 
<Donated by Dr. J. R.. Schumaker) • 
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Fig.151. William Ladd, London, England; com
pound monocular; C. 1880. {AF IP 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 4-114 inches high; in
serted in the lower portion of the base is a 
glass, 3-1/4 inches in diameter. Extending 
from lhe upper portion of the cylindrical base 
is another cylinder 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,V8 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 red that has a vertical 
steel chain adjustment for a lens holder. It is 
signed, "W. Ladd, 11 & 12 Beak St., Regent 
St., W." • 

The claw-footed base of this instrument 
Wig. 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-l/2-inch double mirror. 

Fig. 152. T.H. McAllister, New York, N.Y. ; 
compound monocular; before 1880. (AFIP 
70440 - 60-4713-186) 

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 cylinder condenser, and a 
cylinder diaphragm. At the right side of the 
stage is 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-l/4 inches 
long, and has a double milled-head pinion. The 
bcdy tube is 7-114 x 1-3/ 16 inches, has a 
grooved fitting at the back with a clrronometer 
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. McA l
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." • 
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Fi g. 153. Maker unknown; compound monocu
la r ; before 1880. (A F IP 49127 - 60-4713-428) 

Attached to the front of the hardwood base 
of this instrument (l:<'ig. 1G3), 12 x 4-1 / 8 x 
1-1/ 8 inches, arc two legs, eac h 1-l/4 inches 
high, that serve to create an inclined stage; 
a I -inch inset graduated scale is al 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 J/ 16 
inch, that is attached to the supports . Actuated 
by a milled-head screw, the bar may be moved 
to or away from the stage aperture . There is 
a two-glass plate compressorium, 1-5/ 8 x 118 
x 9-114 inches, on the stage. Be neath the stage 
in front is a 1-1/ 8-inch s ingle mirror on a double 
mil led-head gimba l and pin. 

1'he 3- inch-long urm is screwed lo the pil
lar. A front ring, 1-13/ 16 inc hes in diameter, 
has a fixed r ing brass tube 2-118 inches long, 
the upper section o f' which carries a single 
mi lled pinion. 'l'he body tube is 6 inches long, 
has a rack at the bac k, a milled~dge ring in 
the center section, and a short cone nose; there 
is no drawtube. It was designed for exam ining 
meat for trichinae .• 

The claw-footed base of this all-brass in
strument Wig. 1!1-1) 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 

Fi g . 154 . J oseph Zentmoyer, Philodelphio, 
Pa .; compound monocular; before 1880. (AFIP 
49132 - 60-4713-342) 

joint. A 4-1 / 2 inch-long vertical limb with a 
wide angular arm, 4-311 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 s liding arm and 
gimbal with a double minor. 

A 4-inch circular stage is fixed lo the limb. 
The glass stage plate is J inches in diameter, 
has a 1-inch aperllll'C, a slide bar with milled
hcad spring, and openings for forceps. The 
body tube is 8x1-1 / 2 inches, has a short cone 
nose, and a drawtube. He ight is 16 inches. 

lt is signed, "J. Zentmayer, Philadelphia, 
Patented, 1876, 20:12." It io knowu as the 
"United States Army Hospital Model," and when 
first introduced in 1862, had a 8quare stage, 
curved limb, and a s hort lever adjustment at 
the front of the tube. • 

A mahogany case, 4-1 / 2 x 3 x 1-1/2 inches, 
or iginally served as the base of this instrument 
<Fig. 155). Two 3-1 / 8-inch-high uprights screw 
to Lhe 1id of the case, and there is a Lister 
limb on a compass joint with a s ingle milled
hcad 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-inc h-diamctcr 
single mirror. 
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Fig. 155. Joseph Zentmoyer, Philodelphia, 
Pa.; compound monocular; C. 1880. (AFIP 
54281 . 60-4713-304) 

The stage is 2-7/ 16 x 1-318 inches and is 
fixed to the plate, and has a 112-inch central 
aperture. Beneath the stage on a screw pivot 
is a swinging arm for a 3/8-inch plano-convex 
condenser. 'l'he body tube is 2-15/ 16 inches 
long, has a rack at the back, drawtube, and a 
screw-in eompound 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; Zcntmayer' s precision workmanship is 
readily apparent. • 

AFIP 69927. Maker unknown; compound monoc
ular; C. 1880. Not illusuated . 

This instrument is s imilar to that in Fig. 
130 (AFIP 183); not signed, it is probably of 
French manufacture. <Donated by Dr. Charles 
Hopkins) • 

The horseshoe base, 3-3/ 4 x 3 inches, and 
a 1-112-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. 

F ig . 156. Moker unknown; compound monocular; 
C. 1880. (AFIP 166 - 60-4713-263) 

'l'he stage consists of two plates, 2-1 / 8 x 
2-3/ 4 inches, held by screws; between them is 
a revolving disc of cl iaphragms with front motion. 
The stage has a 5/ 16-inch central aperture, and 
is screwed to the limb. 

The brass hody tube is 5-112 inches Jong; 
the lower section, 3 x 1-1/8 inches, carries a 
rack at the back and a short cone nose; the 
upper section, 1 inch in diameter, has a screw 
division. Height is 9-1/ 4 inches. • 

AFIP 49140. Carl Zeiss, Jeno, Germany; com
pound monoculor; 1881. Not illustrated. 

This instrument is a duplicate of that in Fig. 
138 (.i\FIP 40131) by the same maker. It is 
signed, "Cm! Zeiss, ,Jena, >lo. 4721." • 

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~ spring legs. 
The 2-1/ 2-inch-highpillar has a rack and pinion 
coarse adjustment. The stage is 2-5/ 16 x 1-:V 4 
inches, and has a 3/ 8-inch central aperture. At
tached to the rear of the stage is a 1<314-inch 
swinging arm for the gimbal and 1-3/ 8-inch 
mirror. 
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"
The body tube is 4-3/ 4 inches long and has 
a drawtube. The entire instrument is nickel
plated and is 8-112 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. • 

pillar similar to that of the Histological Model 
(Fig. 13:3-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. 157. Joseph Zentmayer, Philadelphia, Pa.; 
compound monocular; ofter 1881. (AF IP 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 Zentmayer 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 sw inging tailpiece 
that is screwed to the limb and is 2-1 / 2 x 2-7/ 8 
inches; it has a 112-inch central aperture. Be
neath the stage on a rod at the left is a revolv
ing disc of diaphragms. The limb carries the 
fine adjustment screw and a double milled-head 
pinion. 

The body tube is 5-118 x 1-112 inches, has a 
rack at the back, a short cone nose, a double 
nosepiece, and a drawtube. When closed it is 12 
inches high . It is signed, "J. Zentmayer." The 
original American model has a c law foot and a 

Fig. 158. Jean Gabriel Chevallier, Paris, 
Fronce; compound monocular;l882. (AFIP 49094 
60-4713-134) 

The rectangular base, 6-114 x 3-1/4 x 11/ 16 
inch, and the solid 3- inch-high pillar with heavy 
flanges of this instrument (l:<'ig. 158) are cast in 
a single piece of iron with a dull black finish. 
The square limb is 7 x 3/ 4 inch, is on a trunnion 
axis, and is screwed to the pil Jar; the lower 
1-112 inches of the limb are tubular. 

On a double pivot short arm there is a gim
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, 2-112 x 1-3/ 8 inches. A 
micrometer screw fine adjustment at the top of 
the limb adjusts the stage . 

The stage is 3 x 3-114 inches, is on a slid
ing plate, and moves on the limb; it has a cen
tral 112-inch aperture opening for the stage 
condenser . Beneath the stage is a tube and a 
revolving disc of diaplu·agms . 

84 



COMPOUND MONOCULAR 

The body tube is ~3-7/ 8 inches long, has a 
milled-ring at the top with sl id ing adjustment, a 
milled-r ing clrawLube, and a short cone nose . It 
is 12-112 inches high and signed on lhe tube, 
·~taison, L. lngr. Chev allier, Optn. , Place du 
Pont, Neuf 15, Paris." Chcvallier, 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. • 

Fig. 159. R. & J. Bec k, London, En g land; com
pound monoculor; be for e 1882. (AFIP 517746 
60-4713-271} 

This instrument (Fig. 15!)} ofbrass and black 
coated metal has a flat tripod 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-l/2-inch circular stage with 
rear projection has a 1-inch central aperture . 
The 3-112-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 P ix) • 

AFIP 53392 A. E . Hortn o c k, Paris, Fronce; com
pound monoc u lor; 1882. No t i llustrated . 

The tubular pillar of this microscope is 5-1/ 4 
x 15/ 16 inch, has a rack at the back, and screws 
to a section of the s liding base case. The circu
lar stage is 3-7/16 inches in d .iameter, 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 is a modified model by I lartnack of the 
larger and more complicated instrument devised 
and used by Wilhelm His, renowned German em
bryologist. (Donated by Dr. M. Abrahams) • 

Fig. 160. Maker unknown; compound monoculor; 

1883. ( AFIP 6134 53 - 60 -4713-244) 

The flat tripod base of this instrwnent (Fig. 
160) has a spread off> inc hes, and supports the 
2-112- inch-high pillar that is capped by a com
pass joint. A double-jointed arm for the gimbal 
and 1-7 /8-inch mil1'or is screwed to the front of 
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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 :314-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 14-114 inches. It is signed , "Dr. 
~lclntosh, Patent, ~1arch 13, 188.'3, Chicago, Ill." 
It is not known whether Dr. ~lclntosh made the 
instrument, or if it was made for him. However, 
a Lyman D. Mcintosh of Chicago did receive a 
patent in 188.'3, apparently for an improvement on 
the tilting joint of a m ieroscope. (Donated by Dr. 
J. R. Schumaker) • 

AFIP 533926. Corl Z eiss , J e no, Germany; com
pound monocu lar; C. 1883. Not illustrated. 

The horseshoe base without a heel is 3-112 
x 3 inc hes, 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 
twcrjoint 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 1-118 
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 spnmg screw-in tube, 
2-7/ 16 x 1-118 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
114 inches . This model was introduced before 
1879 and discontinued before 1898; from 1879 
to 188!5 it was referred to as "Stativ VIIA," and 
in 1889 it was "Stativ Vil." It is signed , "Carl 
Ze iss , J e na, 5749." (l)onated by Dr . M. 
Abrahams) • 

AFIP 49148. Corl Zei ss, J e no, Germany; com
pound monocular; C. 1884. Not illustrated. 

This instrument is a duplicate of that in Fig. 
181 <AFIP 49195) by the same maker. It is 
signed, "Carl Zeiss, Jona, 17998." The instru
ment was used at the Army ~ledical ~luseum from 
189'.3 Lo 1!)02 by ~lajor Waller Reed, the con
queror of yellow fever, and later by ~lajor James 
Carroll, Curator or the ~luseum from 1902 to 
1907, during his notedbacteriologicalstudics . • 

Fig. 161. W.H. Bulloch, Chicago, Ill.; com
pound monocular; C. 1884. (AFIP 19827 - 60. 
4713-68 ) 

The claw-footed base of this instrument (Fig. 
161) has a spread of G-112 x ()-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 s hank swing ing tail
piece, and a s hort arm with gimbal and double 
mirror; a second arm has a rack and pinion that 
centers the substage tube. 

The 3-112-inch-diamctcr slagc is screwed to 
an angular plate on a l imb. The 3-3/ 4-inch re
volv ing stage plate has a black glass center 
and at the left a mil led-head s pring for a slide 
holder. The front of t he arm is 4 inehes long, 
has a Jackson fitt ing, and a double milled-head 
pinion. 

The body tube is (j x 1-112 inches, has a 
rack at the back, and a short cone nose. The 
drawtube has fittings for erector. fie ld lens, 
and a screw- in s ingle eye lens; there is a fine 
adjustment screw on the Iimb. Height is 16 
inehes. It is signed, "W. IL Hulloch, Chicago, 
Patented 1879,308." This '"Professional Model" 
was intrcxluced in 1879 and varies very little 
from the large Congress ancl the 5111all l3iological 
models. (Donated by ~lrs. W. K Watson) • 
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Fig. 162. Ernst Leitz, Wet:r.lar, Germany; com
pound monocular; C. 1885. ( AFIP 180 - 60· 
4713-60) 

The horseshoe base is 3-7/ 8 x 3-118 inches, 
has no heel, and supports the 2-112 x Jf) / 16
inch tub ular pillar of this instrument (Fig. 162). 
The 1-1/ 2-inc h double mirror is on a pivot arm 
with gimbal, and the 4 x :J-1/8-inch s lage plate 
is incurved at the back and screwed to the pillar. 

Beneath the stage plate is a dovetai l s lide 
and tube for a small condenser. The stage is 
black and fixed to t he plate, is 3-1 '8 x 2-5/ 8 
inches, and has a 5/ 8-inch central apcrtw·c . 
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 3-114-inch-long fixed arm 
and a micrometer screw; a split tube, 2-3/ 8 x 
1-3/ 16 inc hes, is attached to the front ring. 

The body tube is 5-7/ 16 inc hes long and 
has no noscpiece; the drawtube is nickel-plated. 
It is all brass, 11 inches high, and s igned, 
~E . Leitz, Wetzlar, No. 15060": it is the "Stand 
11 IB" mooo I. • 

The horseshoe base is 5 x 3-1 4 inches and 
supports the :~ x :3/4-inch tubular pi llar of this 
instrument <Fig. 163). There is a c rad le joint 
with a horizontal U-curvcd tubuhu· limb, a 1- inch 
vertical, c irc ular plate, and a I - inch-long s lotted 
extension a t the lower end; a 2-:3/ 4- inch s wing
ing tailpi('Ce s upports a tubular arm and a pin 
gimbal for the double milTor. 

Fig. 163. E.H. & F.H. Tighe , Detroit, Mich. ; 
compound monoculor; C. 1885. ( AFIP 174-60
4713-202 ) 

The 3- 1 / 4-inch c ircular stage with apertures 
for spring c li ps is screwed to a s lotted exten
sion. Beneath the stage is a sprung tube, 1-1/ 2 
inches in diameter, for a condenser or cy linde r 
diaplu·agm. At the upper end of the 1irnb is a 
fixed tube, 1-:314 x ~114 inch, that hm; a micro
meter screw at the base for the fine adjustment; 
a redangular fitting with a double milled-head 
pinion is attached to the front or the tube. 

The body tube is 4-:3; 4 x 1-1 14 inches, has 
a diagonal rack at the back, a graduated draw
tube, and a shortcone nose with a nickel-plated 
angular double noscpiecc . It is 11 inches high 
when closed, and is s igned, "E.11. & F.IL T ighe, 
Detroit, Mich ." The construction of the instrn
ment is unique, with nothing to indit:aLt' its 
origin except the Tighe name. The raek and 
pinion is of a type introduced about 1880 by 
Swift & Son, London. • 

The iron horst'shoc base is 4 x :~-1 :2 inches 
and support:-; !ht' brass tubular pil lar. (i x ;J 1 
inch, of this in~trumt'nt(F ig. 164) . 0n the lowN 
sec tion of the pillar is a pivol short arm and 
gimbal with a 1- 1/ 8-inch single mirror. The iron 
stage plall' i:-; :\ x 2-:1/4 inches , is incurvt•d nt. 
the back, and is scrl'wcd to llll' pillar. The 
stage is a thin , blnckenccl brass plate, 2-:l -t x 
1-114 inchl's , and is scrt'Wl'cl to the plate at the 
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Fig. 164. Ernst Gundlach, Manhattan Optical 
Co. , Roche ster, N.Y.; compound monocular; C. 
1885 ; (AFIP 187 - 60-4713-264) 

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 s igned 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. • 

AFIP 69136 . Bausch & Lomb Optical Co.,Roch 
ester, N.Y.; compound monocular; C. 1886. Not 
illustrated. 

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 c urved tubular limb with a rectangular arm 
of iron, cast in one piece, has s ide grooves for 
flanges, and forms an inclination action. The 
lower end of the limb has an extension and 
carries the 3-inc h-long swinging tailpiece, with 
arm and sliding pin gimbal for the single mirror. 

The 3-112-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 rectangular 
brass fitting 3 inches long, to which is attached 
a 4-9/ 16 x 1-118-inch tube. 

The body tube is 5-112 inches long, has two 
milled-edge rings at the top, a screw-in short 
cone nose, and a sliding adjustment. It is 11 
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 114-inch special 
objectives. <Donated by Wake Forest College} 1 

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 limb 
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 3-112 inches, 
is screwed to the extension, and lias 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 ln
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Fig. 165. Bausch & Lomb Optical Co., Roch
ester, N.Y.; compound monocular; ofter 1885. 
(A FIP 19474 - 60-4713 -159) 

dust.ry, 374, Pat. Oct. 3, 1876 ; Pat. Oct. 13, 
1885." The instrument was made for the U.S. 
Department of Agriculture. • 

Fig. 166. Bausch & Lomb Optical Co., Roch
ester, N.Y. ; compound monocular; 1886. (AFIP 
19475 . 60-4713-24) 

89 

The heavy tripod base of this instrument 
<Fig. 166) has a spread of 7 x 7-112 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 s hort 
extension at the front of the pillar has a cir
cular plate, 1-114 x 114 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 2-114-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 
14-112 inches high. It is s igned, "Bausch & 
Lomb 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. • 

AFIP 53086. Bausch & Lomb Optical Co ., Roch 
ester, N.Y. ; compound monocu lar; 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 2-112 x 3-318 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, s lide 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." 
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This mode l was introduced in 1886 and con
structed along the s imple lines used in Europe 
but with a number of improve ments . The faculty 
of the Harvard Medical School contributed many 
valuable s uggestions, and the model name, 
"Harvard B," was adopted in recognition of 
the ir he lp. • 

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 inc hes in diameter and 114 inch 
thick. Three screw-in ball~nd s upports, 1-1/ 2
inc hes long, form a flat tripod , that supports 
the 5-1/4-inch-high pillar with screw divis ion 
and cradle joint; there is a J acks on-type limb 
and arm with a double milled-head pinion. The 
fine adjustment is an endless screw micrometer . 

The graduated , swinging ta ilpiece has a 
1-3/ 8-inch-diameter double mirror in a dove tail 
s lide . The 2-5/ 8-inc h circular stage with a 
blac k glass top is fixed to the limb, and has a 
1-inch ai:erture . 

The swing-out s ubs tage has an Abbe con
denser and filter holder. The body tube is 5 x 
1/ 4 inc hes, has a rack, graduated drawtube , and 
cone nose. The circ ular base may also be used 
as a turntable . The instrument is a ll brass with 
nicke l trim and is 10-3/ 4 inches high. It is 
s igned, "E.H. Griffith, Pat. Dec . 14, 1866, 
Rochester, N.Y. , 1069." • 

F ig. 168. Bausch & Lomb Opti c al Ca ., Roch· 
ester, N. Y .; compound monocular ; before 1887. 
{AFIP 159 - 60-4713-193) 

This ins trument (Fig. 168) has a claw-footed 
base with a s pread of 6 x 6 inches, and two 
3-inc h-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 1-inc h flat extens ion at the lower 
e nd , a 3-inc h swinging, grooved tailpiece with 
s liding arm, and a pin gimbal for the double 
mirror. 

T he 3-1/ 2-inch c irc ular brass stage is 
screwed to the limb extension, and has a 1-inch 
central aperture . Beneath the s tage is a tube 
for a c ylinder diaphragm. Attached to the front 
of the arm is a 2-1/ 4-inch brass fitting with a 
double milled-head pinion, and on t he top of the 
limb is a micrometer scre w 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
nos tic ian,' St. Louis , Mo., Pat. Oct. 3, 1876; 
Pat. Oct. 13, 1885." The Aloe company was 
an age nt for Bausc h & Lomb instruments, and 
"Diagnostician" was the trade name for this 
model.• 
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Fig.169. Josep h 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 1-inch 
tubular pillar of this instrument (Fig. 169), that 
is capped by a compass joint. The vertical 
limb is 4-112 inches long, has a 4-3/ 4-inch 
angular arm at the front, a double milled-head 
pinion, and a lever fine adjustment micrometer. 
i\ pointed swinging tailpiece carries the sub
stage with rack and pinion motion; there is a 
sliding arm and gimbal with a double mirror. 

In front of the tail piece 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 1-112 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 
Zcntmayer; its swinging tailpiece was patented 

in 1876. Compared with another Zentmayer in
strument in Fig. 154 CAFIP 49132), some varia
tion in size and construction may be noted; it 
is another version of the "United States Army 
Hospital Model." • 

Fig. 170. Bausch & Lomb Optical Co., Roch 
ester, N. Y .; compound monocular; C . 1887. 
(A F I P 4 9 2 - 6 0 -4 71 3 -1 35) 

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 3-112-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 drawtubcs. 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. Bec:k, 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 
pi liar , 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, incw·ved at the back, and is 
attached to the limb by a screw-on plate; it 
has a 7 / 8-inc h 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 
s hort arm and gimbal for the mirror. The body 
tube is 5-114 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 s liding tube or a rack and pinion quick 
adjustment. ([)onated by Spencer Lens 
Company) • 

The 4 x 7 / 8-inch tubular pi liar of this in
strument (Fig. 171) incloses a triangular bar, 
and is attachcrl to the 3 x 3/4 x 3/4-inch base. 
The 1x1-3/ 4-inch stage has a 5/ 8-inchcentral 
aperture, and is attached to the pi llar 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 2-314 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 . lt is all brass and 8-112 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 
\ laurice Stiassnie before 1902. This model was 
devised with the ass ii:;tance of Dr. Ma lassez of 
Paris and introduced in 1883; it was made with 

Fig. 171. C. Verick, Paris, Fronce; com· 
pound monoculor; C. 1890. (AFIP 190 · 60. 
4713-261) 

two types of bases, horseshoe, or folding V
shaped base. • 

Fig. 172. Ernst Leit:r., Wet:r.lor, Germany; 
compound monocular; C. 1890. (AFIP 17944 · 
60-4713-266) 
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This instrument (Fig. 172) has a blackened 
nnglish tripod base 4 inches high, and sup
1 rts a 3 x 1-1/ 16-inch limb by means of a 
crudle joint. There is a fixed 3-inch arm in 
front with a double milled-head pinion; the 
fire adjustment is at the top of the limb. The 
~luge plate is attached between the base and 
lirnb, and is incurved at the back. 

The stage is 3 x 3-3/ 8 inches and is screwed 
lo the plate; it has a 3/4-inch central aperture. 
fleneath the stage is a tube for a cylinder 
~u1phragm, a 2-1/ 2-inch-long fixed tailpiece 
11·ith slide casing on a pivot arm, and a gimbal 
with a 1-9/16-inch double mirror. 

The body tube is 5-1/ 4 x 1-3/ 16 inches, las 
a rack at the back, and a graduat.ed clrawtube. 
Of brass and black-coat.ed metal, and 11 inches 
Iigh 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 
~rew substage was incorporat.ed. • 

AFIP 49138. Jomes W. Queen & Co., Phila
delphia, Po., compound monocular; C. 1890. 
Not Illustrated. 

The black japanned iron tripod foot, 6 x 6 
UWhe$, of this instrument supports the 3-1/4 x 
1..3116-inch brass tubular pillar that is capped 
by a heavy cradle joint; a curved, black ja
panned iron limb with a c i.rcular plat.e and a 
11ojection at the base is screwed to the joint. 

Agrooved, swinging tailpiece, 3-1/ 2 inches 
long, with a sliding short arm and gimbal with 
a double mirror is attached to the plate. The 
1-1 2-inch circular stage is screwed to the 

liri:i> projection, and beneath it is a revolving 
disc of diaphragms on a swing-out arm; the 
~tage has a 1-inch central opening. 

The front section of the limb is 3 inches 
long, has a micrometer screw at the base, and 
i, fixed to a 4-inch-long brass section that has 
8 double milled-head pinion. The body tube is 
6xl..3/8inches, has a rack at the back, a short 
cylinder nose, and a clrawtube. It is 12 inches 
high ~hen closed. 

The only accessory is an ocular. It is 
:iigned, "Queen & Co., Philada, 2026." 
This model, Acme No. 4, was introduced by 
.John \V. Sidle & Co. of Lancaster, Pa., in 
188l. The serial number indicat.es the micro
-cope was made in the early 1890's, at which 
time Queen & Co. were the owners of the 
Sidle Co. • 

Fig. 173. Nochet & Son, Paris, F ranee; com· 
pound monocular; C. 1890. (AF IP 200035 - 60· 
4713-13) 

The modified horseshoe base of this in
struirent (Fig. 173) is 6 x 4-114 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 diarnet.er, 
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 
plat.e. There is a swing-out substage con
denser, tie bar for rotating the polarizer and 
analyzer as a unit, arrl a rack and pinion 
coarse adjustment for the compensator. 

The body tube is 6-3/4 inches long, has a 
s liding quartz compensator, a condensing lens, 
and rack and pinion coarse adjustment. When 
closed it is 15-112 inches high, and is signed, 
"Nachct, 17 Rue St. Severin, Paris." This 
petrologic microscope was first introduced dur
ing the early 1880's. <Donated by Mr. J.B. 
Reeside, Jr.) • 
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Fig. 174 . Make r unkno wn; compound mono· 
cu.tor; C.1890. ( AF IP 517748-60-47 13 -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 3-114 inches in diameter 
with substage condenser and iris diaphragm. 
The 4-inch angular limb has the fine adjust
ment attached to its unders \de. 

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) • 

This instrument (Fig. 175) has a claw
footed base, 4 x 5-112 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 t he 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 
arm slide in the 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 4-112 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) • 

F ig. 175. Bausc h & L omb Opt ic al Co., Rocb· 
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 (Fig. 176) are cast in one piece oC 
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 3-114-inch bar 
beneath; it is in one casting and screwed to 
the pillar. A slotted, 3-1/ 4 x 3/ 8 x 3/ 16-inch 
pivot tailpiece 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 1-118
inch-diameter pivot tube for cylinder diaphragm. 
The tubular limb is 3-114 x 1-1/8 inches, is 
screwed to the stage plate, and has an angular 
arm attached to the body tube. 

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 has a 
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. Moker unknown; compound mono
culor;ofter 1890. (A FIP 69928 -60 -4713-259) 

cll)t.e\i it is 13 inches high. 'l'he numbers on the 
objectives are German and arc indicative of 
the instrument's probable origin. • 

Fig. 177. Moker unknown; compound monocular; 
ofter 1890. (AFIP 176 - 60-4713-277) 
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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 112-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 apcrti.rre. 

The 3/ 4-inch-long arm is attached to a slid
ing case by a thumbscrew, and is fixed to a 5/ 8 
x 11116-inch tube. The sliding brass body tube 
is 1-5/ 16 inches long, and has a screw-in single 
eye lens. It is 5 inches high. The only ac
cessory is a 2-button objective. • 

F ig. 178. Maker unknown; compound monocular; 
ofter 1890. (AF IP 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-l/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 s hort cone nose, 
and a milled-edge ring; there is no drawtube. 
It is 7 inches high. • 



AFIP 558432. J. Zentmo yer, Philadelphia , Po.; 
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. Zontmayer, Maker, Philadelphia; 
Sold by W. Wales, cw York, No. 532." A box 
of accessories includes objectives, oculars, a 
prism, parabolic illuminator, and a substage 
condenser. <Donated by Dr. Victor C. Lazares) • 

AFIP 49142. Ba usch & L omb Optical Co., Roc h 
es ter, N . Y .; compound monocular; C. 1891. Not 
illu strated. 

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." • 

F ig. 179. Voigt & Hochgesong, Gott lngen, Ger
many; compound monocular; C . 1891. (AFIP 
200034 • 66 -1836 -9 ) 

The horseshoe base of this instrument (Fig. 
179) supports the 2-118 x 3 x 112-inch-high pil
lar capped by a compass joint. A swinging, 
slotted tai lpiece, screwed to the flat iron ex
tension attached at the top of the compass joint, 
carries the gimbal and 2-inch double mirror. 

THE BILLINGS MICROSCOPE COLLECT IOh 

T he stage plate is 5-112 x 2-1 / 2 inches will 
a rac k and pinion subslage and 3-L/ 2-inch grad
uated revolving stage. The triangular limb is 
3-3/ 4 inches long with screw fine adjustmer:• 
at the top. 

The body tube is 4-l/2 inches long, has a 
drawtube rack and pinion coarse adjustmem, 
clamp nose piece, NicoI polarizer, cap analyzer 
and a Bertrand lens. The drawtube is conllolle1 
by a rack and pinion adjustment on the front <t 
the body tube. Height is 14 inches. Acces· 
sories are 3 oculars, and a small box of 00. 
jectives and lenses. <Donated by Mr. J.B. Ree
s ide, Jr.) • 

F ig. 180. Maker unknown; compound monoculor; 
C. 1891. (AF I P 695080 • 60-4713 -376) 

This instrument (Fig. 180) has a black 
japanned iron horseshoe base 2-1/4 x 3-lf,l 
inches that supports the 2-1 /2-inch-high pillar, 
cast with the base, and topped with a simple 
inclination joint; a 1-inch mirror on a gimbal i• 
attached to the pillar. The 1-112 x 2-112-inch 
stage is screwed to the pillar. 

The brass body tube is 2 inches long, has a 
drawtube, and a rack and pinion coarse adjust
ment. There is a superstage magnifier on a 
mount to the body for illuminating opaque s~c~ 
mens. Height is 7 inches. <Donated by Mn;. 
Ralph 0. Anderson) • 
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f19. ]8l. Carl Zeiss, Jeno, Germany; compound 
111o~oeu l dr; 1891. (AF IP 49195 - 60-4713-178) 

A slotted, rectangular pillar, 3-3/ 4 inches 
high, is screwed to the horseshoe base of this 
ir.strurrent (Fig. 181), which is 6 x 4-1/ 8 inches. 
The stage plate, trunnion, and triangular bar 
are all cast in one piece of black japanned iron 
ard 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 
iris diaphragin, and a pin gimbal with a 1-15/ 16
inch double mirr<r . 

A 2-7/ 8-inch tubular limb with angular arm 
am graduated screw micrometer at the top is 
on the triangular bar. The 4-114-inch detach
able, circular, revolving stage is made of vul
camte; it has centering screws, and a 1-1/ 2
inch recessed cent.cal aperture for diaphragm. 
The front of the arm is 3-1/ 8 inches long, and 
!ma 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 
graduated drawtube. It is 12-3/ 4 inches high 
when clo.sed, and is signed on the tube, "Carl 
Zeiss, Jena, No. 17094." This rnooel, "Stand 
l.\: was introduced between 1883 and 1885. 
ll is the same size as Zeiss' "Stand I," but has 
acircular stage and improved substage. • 
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F ig. 182. Corl Z eiss, Jeno, Germa ny ; compound 
monocular; 1891. (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 tailpiecc is screwed to the 
s tage 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 
2-114 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 mooel 
was introduced in 1883 as "Stand VA"'; in 1892 
it became "Stand VI"; it was discontinued be
fore 1898. • 



AF IP 49431. Maker unknown; compound monoc 
ular; before 1892. Not illustrated. 

This all-brass projection microscope is 
12-5/ 8 inches high and is 4 inches in diameter 
at the bottom and 2-1/ 2 inches at the top, where 
the 4-112 x 3-118-inch stage plate with cutout 
back is fixed. A sliding stage, 4 x 2-5/ 8 inches, 
has a 3/8-inch central aperture. 

Attached at the rear of the stage plate is the 
3-7 / 8-inch-long limb that is screwed to the 
2-1/ 4-inch body tube, with rack and pinion ad
justment. The eye lens is in a sliding draw
tube. • 

AFIP 488362. J. Duboscq, Paris , Fronce ; com
pound monocular; before 1892. Not illustrated. 

This solar instrument has a 9-inch-square 
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 
tube is 4 inches in diameter, the middle 2-inch 
section is 1-112 inches in diameter, and the 
upper 2-112 inches, 1 inch in diameter. A stage 
plate , 3 x 2-112 inc hes, is attached to the upper 
portion of the body tube; there is a rack and 
pinion adj ustrnent. Height is 24 inches, and it 
is signed, "J. Duboscq, Paris." • 

F ig. 183 . J . Duboscq, Paris, Fronce ; compound 
monocular; C. 1892. (AFIP 49432 . 60-4713-310) 
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This all-brass instrument <Fig. 18:3) is 16-1 2 
inches high, and rests on a black tripcxl hase 
that has a spread of 9-1/ 4 inches. The bcxl1 
tube is 8-112 inches long and inserted into a 
drum-like cylinder , 2-7/ 8 x 2-112 inches, trot 
contains a lens 2 inches in diameter; u similar 
cylinder is located in the center of the bcxly 
tube. 

'rhe vertica l adjustment is a 13-6/8-inch-long 
grooved track attached to the rear of each cl 
the two cylinders; at the base of each cylindtt 
is a circular plate 5 inches in diameter. A lcn' 
may be inserted into the top of the lower cyli~· 
der and into the base of the upper cyl indcr. An 
object holder on a jointed movable arm is at
tached to the adjustment track; at the top~· 
this attachment is a movable lens holder. It k 
s igned, "J. Duboscq of Paris, No. 176." 1 

AFIP 49189. Corl Zeiss, Jeno , Ge r many; co111• 

pound monocu lor; 1892. Not illustrated. 

This instrument is a duplicate of that in 

Fig. 181 (AFIP 49195) by the same maker wit· 
the except.ion that this model has a mechanical 
stage and a single nosepiece. It is signed, 
"Carl Zeiss, Jena, 20233." • 

F ig. 184. Bausc h & Lomb Optical Co., Roch· 
ester, N.Y.; compound monocular; C. 1892. 
( AFIP 291 • 60-4713-144) 
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rhe black japanned iron horseshoe base, 
4-.518 x 3-1 /2 inches, supports the 2-114 x 
I-inch tubular pillar of this instrument (Fig. 
1811. The brass stage is 3-7/ 16 x 3-7/ 8 inches, 
1~ mcurved at the back, and attached to the 
pillar; it has u 9/ 16-inch central aperture, and 
orevolving disc of diaphragms. 

The tubular limb with triangular inner bar 
is 2-114 x 1-1 / 8 inches; the fine adjustment 
1<·ro~ter is at the top. The heavy horizontal 

ar 1s 3-1/4 inches long, has a 1-9/ 16-inch 
rmg front, and a fixed split tube, 1-112x1-3/ 16 
inches. The sliding body tube is 5-1/ 2 inches 
long, has a drawtube, and a short cone nose . It 
b all brass except the base, and is 9-112 
iodxis high. 

This model, the "Continental A" with solid 
pillar. was first listed in 1892 along with the 
"\:\" with inclining pillar; they replaced the 
•Biological" model of 1889. It is signed, 
"&usch & Lomb Optical Co., Rochester, N.Y. 
ar~ Z\ew York City, 13453." <Donated by Cap
tain Austin Lowrey) • 

Fig. 185. Bausch & Lomb Optical Co., Roch 
ester, N.Y .; compound monocular; C. 1892. 
(AFIP 198 - 60-4713-150) 

The iron horseshoe base, 4-5/8 x 3-114 
inches, supports the 2 x 1-inch tubular pillar 
vf this instrument (Fig. 185). The blackened 
brai;s stage is 3-11/ 16 x 3-5/ 8 inches, is in-

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 lriangular 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 
1-112 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, "Continent.a I AA," was 
introduced in 1892 and discontinued before 
1900 . • 

Fig. 186. Carl Zeiss, Jeno, 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 s lotted 
pillar 3-3/4 inches high, that is screwed to the 
base. 1'he trunnion, stage plate, and triangular 
bar are cast in one piece and screwed to the 
pillar with a lever clamp. 
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'I'he stage plate is 5-3/ 4 x 4 inches, and in
c\ll'Ved 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 pin ion. 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 inc hes, 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, l\o. 21997 ." 
This type of bas.e and pillar were introduced 
between 1885 and 1889, and redesigned and 
improved about 1898. • 

F ig. 187. P owell & Lea land, L ondon, E ngland; 
compound monocular; 1893. (AFIP 19451 • 60
4713-245) 

This microscope (Fig. 187) has a 4-inch
high folding tripod and a c\ll'Ved arm at the top, 
to which is screwed a tubular limb, 6-118 x 
7 / 8 inch, and a single milled-head pinion. In
side the limb is a triangular bar with a rack at 
the back. 

T he stage plate is 3 x 2-3/ 4 inches, and is 
fixed to the 1 imb. Above the stage plate is a 
Turrell mechanical stage, and below it, on a 
dovetail s lide, is the achromatic condenser with 
rac k 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. 

The arm is 3-1 / 4 x 1-1/ 8 x 11/ 16 inch am' 
is attached by a setscrew to a triangular bar 
The arm carries the long lever fine adjuslmenl 
with a milled head on top; Powell & Lealaoo 
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 nosepiec~ 
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 is 
signed, "Powell & Lea land, 170 Euston Road. 
London, 1893." • 

F ig. 188. Bausch & L omb Optica l Co. , Roch· 
ester, N.Y.; compound monocular; C. 1893. 
{AFI P 49136 • 60-4713-153) 

The hol'seshoe base, 5 x 3-5/8 inches, sup
ports the 2-3/8 x 1-inch tubular pillar of this 
instrument (Fig. 188), thaUs 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-inc h-long pivot tailpiece has a pin arm 
and gimbal with a double mirror. 
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Too ~-112-inch-long horizontal arm has a 
1-11'16-inch-diameter ring front with a fixed 
'plit tube, 2-114 x 1-5/ 16 inches. The s liding 
<dy tube is 6-1 / 4 inches long, has a drawtube, 

and a short cone nose with society screw. The 
~trumcnl is all brass, and 10-1/ 2 inches 

high when closed. 
It is signed, "Bausch & Lomb Optical Co." 

, e instrument appears to be a composite of the 
Bausch & Lomb "Continental AA" and the "B" 
olels of 1892-1893. It has the stage and arm 

P' the '"AA" model, while the size and parts 
1re identical to those of the "B" model. • 

long, has a nickel screw-in nosepiece and a 
nicke l graduated drawtube . It is 8 inches high. • 

AFIP 49191. Corl Zeiss, J eno, Germany; com· 
pound monocular; 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. 189. Maker unknown; compound monocular; 
C. 1893. (AFIP 178 • 60-4713-152) 

The 3-3/4 x 3-inch horseshoe base and two 
u[tights, 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 
~aterial, are screwed to the uprights. At the 
l~er end of the limb is a nickel pin gimbal 
11ith ii 1-1116-inch-diameter s ingle mirror. 

The stage is of rough, finished iron, is 1-3/ 4 
xZ-114 inches, and is attached to the limb by 
l!llans of a thumbscrew. It has a U-shapcd 
itt:kel spring clip, a 5/8-inch central aperture, 
and an aperture for stage condenser on a flange . 

The front of the arm is 1-112 inches long, 
~nd has a single nickel milled-head pinion. 
Too blackened brass body tube is 4-5/ 8 inches 

F ig. 190. Bous'Ch & Lomb Optical Co. , Roch· 
ester, N. Y .; compound monocular; C . 1894. 
(AFIP 16738 • 60-4713-146) 

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 tubulal' limb is 3-114 x 
1 inch, bas a triangular bar, and a fine adjust
ment at the top; the angular arm is screwed to 
the limb. 

The stage is 4-112 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 s lide 
arm and gimbal for the 1-9/ 16-inch-d iameter 
double mirror. 

The front of the arm is 3-1/ 4 inches long 
and has a double milled-head pinion. The body 
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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. • 

F ig . 191 . Ernst Leitz, Wetzlar, Ger many; com 
pound monocular; C. 1894. (A FIP 49143 • 60
4713-139) 

'!'his 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. 'l'he 3-112-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 tu~ is 
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, Germany. 
No. 23616." 'fhis model, "Stand IA," was in
troduced prior to 1894 and was still listed in 
the catalogue in 1911; it is slightly smaller 
than the "Stand I" model by the same maker. 1 

Fig. 192. Bausch & Lomb Opt ical Co., Roch· 
ester, H. Y.; compound monocular; C . 1895, 
( A F I P 4 91 9 0 - 6 0-471 3-l 8 3) 

The 3 x 1-inch tubular pillar of this all-brass 
instrument <Fig. 192) is screwed to the 5'"'3/4 
x 4-1/4-inch horseshoe base. The tubular limb 
is 3-1/2 x 1-1/16 inches, has a triangular bar 
and angular arm, and is screwed to the pillar. 
The 2-1/2-inch-long slotted tailpiece is on a 
screw pivot and has a sliding arm and gimbal 
with a 1-15/16-inch double mirror. 

The stage plate is 4-3/ 4 x 3-7 / 8 inches, is 
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!l 
screw. 

The front of the arm is 3-1/4-inches long 
and has a double milled-head pinion. The booy 
tube is 5-3/8 inches long, has a rack at tbe 
back, and a graduated drawtube; the fine ad~ 
justment micrometer is at the top of the limb. 
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It j,, 11-31-l inches high when closed, and is 
~Jgllcd, "Bausch & Lomb Optical Co., Rochester, 
X.Y. & New York City, 17053." • 

Fig. 193. Nachet & Son, Paris, France; com
pound monocular; 1895. (AF I P 50222 • 60
4713-125) 

The Nachet horseshoe base is 5-1/ 4 x 3-318 
inches, and supports the 2-1 / 2-inch-high tubular 
pillar with flanges of this all-brass instrument 
IFig. 193). The tubular limb, triangular bar, 
atrl the angular arm are screwed to the pillar; 
tMre is a graduated micrometer screw at the 
top of the limb. 

The front of the arm is 2-3/ 4 inches long 
aixi has a double milled-head pinion. The 
4-1 4 x 3-1/4-inch stage plate is incurved at 
atthe back, and fixed to the limb. The movable 
stage is fixed to the stage plate, and has a 
H/8-inch central aperture. 
T~ hinged tubular tailpiece on the lower 

limb is 2-3/4 inches long, has a sliding casing, 
alli a pivot arm and gimbal with a 1-11/ 16-inch 
double mirror. The swing-out substage with 
Abbe condenser and movable iris diaphragm is 
attached by an adjustable screw at the right. 

The body tube is 5-112 inches long, has a 
diagonal rack at the back, and a graduated 
drawtubc. It is 12 inches high, and is the 
"Stand 4" model. It is signed, "Nachet et 
Fils, 17 Rue St. Severin, Paris ." • 

F ig. 194. Ernst Leitz, Wetzlar, Germany; com· 
pound monocular; C. 1896. (AFIP 49146 . 60
4713-405) 

The hollow, cast iron base 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 
drawtubc; 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 ~larburg, 
Germany, C. 1896, for use in examining very 
large sections of tissue or culture plates. • 

The horseshoe base of this all-brass instru
ment (Fig. 195) is 6-1/ 2 x 4-118 inches, and 
supports the tubular pillar, 5-114 x 1-114 inches, 
that is cut away at the top to 7/ 8 inch at front 
and back. 'rhe 5-112-inch tubular limb with 
triangular bar and angular arm is attached to 
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F ig . 195 . L . Schraue r, He w York, N .Y . ; c om
pou nd monocular ; C. 1896. ( AFIP 4 913 7 - 60
4 713-124) 

the pillar by milled-head screws and a lever 
clamp. 

A grooved 3-1/4-inch-long swinging tailpiece 
has a sliding short arm and gimbal with a 2-118
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 
p1mon. T he 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." • 

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 1-118 inches, has a triangular bar and 

F ig. 196 . E r n s t L ei tz , Wetz ler , Germany; eo111· 
pound monocular; C . 1896. (A F I P 49 144 • 60· 
4 713-123) 

angular arm that is screwed to the pillar; the. 
fine adjustment is at the top of the limb. A 
screw pivot tailpiece is 2 inches long and has 
a pivot gimbal with a 1-15/ 16-inch double mirrot. 

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 tlie
plate; beneath the stage is a substage on an 
adjustable scre\v . 

The front of the arm is 3 inches long, and 
has a double milled-head pinion. The body tube 
is 5-1/4 inches long, has a back rack, and a 
drawtube. It is 11 inches high when closed. 

It is signed, "E. Leitz, Wetzlar, No. 28846." 
This model, "Stand II, " was introduced about 
1890, and made with an improved substage ~ 
fore 1894; it was still on the market in 1909, 1 

This instrument <Fig. 197) has a tripod foot1 
with a spread of 6 x 5 inches, and two tubul~ 
pillars each 3 inches high, all cast in one 
piece of black japanned iron. The tubular limb, 
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 1 9 5 · 6 0 .4 71 3 -1 71 ) 

The front of the arm is brass with a double 
milled-head pinion; the fine adjustment is at 
~he to~ o! the limb. There is a grooved, swing
ing ta1lp1ece, 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 ex.tension of 
the limb; it has a 15/ 16-inch central opening. 
Beneath the stage is a tube for a cylinder dia
phragm. The body tube is 6-1/ 2 inches long, 
has a back rack, and an ungraduated drawtube. 
The instrument is the "Stand F" model and is 
12 inches high. It is e ngraved, "P~t. Oct. 
3, 1876; Pat. Oct. 13, 1885." • 

The stage of this instrument (Fig. 198) is 
3-112 x 2-3/8 inches. A 1-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 entire ly new 
model was made bearing the identical designa
tion, "O." • 

Fig . 198. Bausch & Lomb Opt ical Co., Roch
ester, H .Y.; compound monocular; 1896. (A FIP 
169 - 60-4713-312 ) 

AFIP 518514. Bausch & Lomb Optical Co., 
Rochester, H. Y . ; compound monocular· 1897 
Not illustrated. ' · 

This black and brass-trimmed instrument has 
a horseshoe base, 6 x 4-118 inches, that suir 
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 
3-718 x 5 inches, incurved a t the back, has a 
1-114-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-Jong body tube has a graduated 
drawtube, triple nosepiece, and rack and pinion 
coarse adjus tment. When closed it is 11-1/2 
inches high, and is signed, "Bausc h & Lomb 
Optical Co. , Rochester , N. Y. , 42444." <Donated 
by Mr. Richard L. Freeman) • 

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 
s igned , "Bausch & Lomb Optical Co., Roch
ester , N. Y. and Chicago, No. 24 141," and is 
the "Stand BBB" model. • 
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AFIP 17785. Jomes W. Queen & Co., Phila
delphia, Po.; compound monocular; 1898. Not 
illustrated. 

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 bra1>s, the 
swing tailpiece 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." • 

Fig. 199. Jomes W. Queen & Co., Philadelphia, 
Po.; compound monocular; 1898. (AFIP 49147 
6 0-4 71 3-1 4 9) 

A horseshoe base, 5-3/8 x 3-3/4 inches, sup
ports the 2-112-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 114 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, 
4-518 x 3-112 inches, incurved at the back, is 
fixed to the limh. There is a thin, hard rubber 
stage, :-:l-3/16 x 3-1/2 inches, fixed to the plate; 
the stage has a 9/16-inch central aperture . 
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The front of the arm is 3 inches long and ha~ 
a double milled-head pinion. The body tube i~ 
5-1 ·2 inches long, has a diagonal rack at th 
back, a short cone nose, and a graduated dra11· 
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 Cont~ 
nental models such as this in 1893, which were 
later improved and other models added and 
first listed in the catalogues in 1898. • ' 

AFIP 16739. Ernst Leitz, Wetzler, Germany. 
compound monocular; before 1899. Not Illus· 
crated. 

The V-shapcd folding base of this instrument 
is 3 x 3-3/ 4 inches, and screwed to it is tht 
6-inch-high pillar with a Seibert* fine adjust
ment at the top; the gimbal for the l-;3/8-inch 
single min·or is screwed to the front of thP pil· 
lar. The 2-7/ 8 x 2-5/8-inch stage has a 1/2
inch aperture and substage condenser; it slide~ 
into a fitting at the front of the pillar. 

The 4-inch-long body tube has a graduated 
ru:awtube and a rack and pinion with a singl~ 
m11led head. When closed it is 8 inches high. 
A label is lettered, "E. Leitz, Wetzlar; Nev. 
York, 411 W. 59th St." • 

A F I P 4 91 4 9. Co r I Z e is s, Jen a, German v; com· 
pound monocular; 1899. Not illustrated. 

This instrument is a duplicate of that in Fig. 
181 CAFIP 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. ~ 1 

The iron English base of this instrument 
<Fig. 200) is 3 inches high with a spread of 
4-112 x 4 inches. The stage is 3-3/4 x 2-112 
inches, is incurvcd 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 dia
phragms, and a gimbal with a 1-1/ 4-inch double 
mirror on a 1-114-inch-long arm. A tubular 
curved limb is screwed to the stage. 

It has a ring front with a 2 x 1-1/ 8-inch fixe<l 
tube with a double milled-head pinion, and a 

*W. & H. Seibert of Wetzliu, Germany, wore 
optic iuns and mukers of microscopes and ob· 
jectives. 
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Fig. 200. Moker unknown; compound monocular; 
belore 1900. (AFIP 188 • 60-4713-121) 

rmg 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 
1& 10-1/2 inches high; il is all brass except for 
the base. There are no identifying marks and 
I)(, reference to it has been found in the 1itcra
ture. 1 

The 4-inch-high brass tripod base of this 
instrument (Fig. 201) has a spread of 6 x 5-l / 4 
mches wilh a supporting bar; the triangular bar 
and plate are cast in one piece and ~crewed to 
too base. The stage plate is 3-3/ 8 inches 
square and is screwed to the limb plate. There 
b a fixed tubular tailpiece, 2-l/4 x 7/8 inch, 
ard a sliding case with arm, gimbal, and a 
hV4-inch double mirror. The swinging sub
Rlage 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 
l'ith an angular arm; the fine adjustment is at 
thl! top of the limb. The front of the arm is 
~1 12 inches long, and has a double milled-head 
pinion. The body tube is 5-3/ 4 inches long, 
has a diagonal rack at the back, and a drawtube 
with ring i;,rraduations. When closed it is 12 
inches high. It is signed, "Henry Crouch, Lon-

F ig . 201 . Henry Crouch, London, England; com
pound monocular; before 1900. (AF I P 17784 
60-4713-142) 

don, 10141." Crouch adopted the Continental 
form of fine adjustment after 1889, but continued 
to use the 1882 style of base construction. • 

Fig. 202. Sc h utz Co., Kosse!, Germony; com
pound monocular; before 1900. (AF I P 200 • 60
4713-14 7) 
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The 5 x 3-118-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 cwved 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 1-114 
inches, is screwed to the front of the arm; the 
upper section is a micrometer fine adjustment. 
The 6-112-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.G.M." [The German abbreviation 
"AG." in the signature is the symbol for "joint
stock company".j • 

F ig. 203. Nochet & Son, P a ri s, Fronce; com
pound monoc u lor; C. 1900. (A F IP 177 7 8 - 60
47 13-126) 

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 
attachro 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 stllge 
is detachable and has a 1-1/8-inch central 
a~rture. 

The front of the arm is 3-3/ 4 inches long· 
and has a double milled-head pinion. The booy 
tube is 5 inches long, has a rear rack, and a 
graduated .drawtube . When closed it is 12 
inches high. Accessories are 3 objectives and 
3 oculars. It is signed, "Nachet a Paris." I 

AF IP 49249. Ernst Leitz, Wetzlor, Germony; 
compound monocular; C. 1900. Not illustrated. 

The folding V-shaped base of this instrument 
is 5-112 x 4-5/8 inches and supports the 3-inclt
high pillar capped by an inclination joint. T¥ 
limb is 3-114 ~inches long with a screw fine 
adjustment. at the top. The stage is 3-1/2 x 
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 t,ailpiece. 

The 4-inch-long body tube has a graduated 
drawtube, a double nosepiece, and rack and 
pinion coarse adjustment. When closed it is 
10 inches high, and is signed, "E. Leitz, Wetz
lar, No . 56120." • 

F ig. 20 4 . C . R eiche rt, Vienna, Aus tria; com· 
pound monocular; C. 1900. (AFI P 175812 · 60. 
4713-127) 
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The horseshoe base· of this instrument <Fig. 
rot) is 5 x 3-112 inches, and supports the 3-114
inch-high rcctangul ar pillar. The 3-1/ 2-inch
long limb is screwed to the rear of the stage 
plate and has a micrometer fine adjustment at 
!he top. The stage is 3 x 3-3/8 inches, has a 
:V4-inch central aperture, and a complete sub
stage. The double mirror is 2 inches in diameter. 

The body tube is 4 inches long, has a draw
tube, quintuplet nosepiece, and a rack and pin
ion coarse adjustment. Height is 13 inches. It 
ts signed, "C. Reichert, W. Bennogasse 26, 
Wien." • 

head pm1on. The fine adjustment with two 
milled heads is the side type. The body tube 
is 5-114 inches long, has a rack at the back, 
and a graduatcd 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, aoo 
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. • 

Fig. 205. J. Swift & Son, London , England; com
p4und monocu lar; ofter 1900. (A FIP 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 
screwed on the trunnion. The stage is 4-114 x 
3-314 inches, is screwed to the limb, has 
grooved sides for the mechanical stage, a 7 / 8
lllCh central apertlll'e, opening for clips, and a 
niillilnetcr ruled square at the right. 

Beneath the stage is a plate with rack and 
pinion substage with condenser and iris dia
plragm. The swinging tailpiece behind the sub
stage plate has an arm and gimbal with a 1-7/ 8
ioch double mirror. The front of the arm is 
3-318 inches long, and has a double milled-

AFIP 15223. J, Swift & Son, London, Eng land; 
compound monocular; ofter 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; ofter 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'. " • 

Fig. 206. Maker unknown; compound monocular; 
ofter 1900. (AFIP 199 - 60-4713 -145) 
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The horseshoe base of this instrwnent (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, 1-112 x 1 inch. The stage is 
2-114 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 . • 

AFIP 179. Maker unknown; compound monocular; 
ofter 1900. Not illustrated. 

The black japanned iron, horseshoe base is 
2-112 x 1-7/ 8 inches, and supports the tubular 
pillar of this instrument that is 2 x 112 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 1-118 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 7-112 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 cx-igin. • 

The horseshoe base is 6-114 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 triangular 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 c losed it is 13-112 inches high. The base 
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Fig. 207. Bausch & Lomb Optical Co., Roch· 
ester, N.Y.; compound monocular; after 1900. 
(AFIP 49409 - 60-4713-36) 

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 "ODS" 
model. In 1900 the designation was changed to 
"DD"; it was the largest and most complete · 
Continental model made by Bausch & Lomb at 
the time. • 

The bent-claw-type base of this instrument 
Wig. 208) is 4 inches high and has a spread of 
6-112 x 5-1/4 inches. The limb, triangular bar · 
and angular arm are screwed to a trunnion; there 
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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Fig. 208. Maurice Stiossnie, Paris, Fronce; 
com1>ound monocular; ofter 1900. (A FIP 17779 • 
Ml-4713 -116 ) 

The front of the arm is 3-1/ 8 inches long and 
has adouble milled-head pinion. The body tube 

l$ ~l/2 inches long, has a back rack, and a 


· graduat.ed drawtube. It is 12 inches high when 

closed, and is all brass with the exception of 

~ base and arm. It is signed on the tube, 

"M. Stiassnie, 204 Bould Raspail, Paris ." • 


The tubular tripod base of this instrument 
(Fig. 209) is 4 inches high, has flanges at the 
top, and a spread of 6 x 5 inches; the stage 
IVith flanges is 4-1/ 2 x 3-3/ 4 inches and is 
screwed to the base. Beneath the stage is a 
fixed tube with condenser and iris diaphragm, a 
tubu1ar tailpiece, 3-3/ 8 x 3/ 4 inch, and a s lid
ing case with arm and gimbal with a 1-5/ 8-inch 
double mirror. The stage has a 13/ 16-inch 
central aperture. 

The tubular limb, triangulat bar and angular 
arm are all fixed to the stage; there is a fine 
adjustment at the top of the limb. The front of 
the arm is 2-3/ 4 inches long and has a double 
milled-head pinion. The body tube is 4 inches 
long, has a rack at the back, and a graduated 
drawtube. When closed it is 10-112 inches high; 
it is all brass except for the base that is black 
1apromed iron. 

Fig . 209. J. Swift & Son, London, England, 
compound monoculor; 1901. (A FIP 17783 • 60
4713-161) 

It is signed on the base, "J. Swift & Son, 
London, 14973ED." This mcx:lel 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, 6-114 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 minor. 

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 ofdiaphragms. 

The upper sectiort 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 7-112 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 
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Fig. 21 O. Maker unknown; compound monocular; 
before 1902. (AF IP 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. • 

AFIP 49446. M. Stiossnie, Paris, Fronce; com
pound monocular; 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. Bausch & Lomb Optical Co., Roch
ester, N.Y.; compound monocular; C. 1902. Not 
illustrated. 

The folding base of this instrument is 5-3/4 
x 4-114 inches and supports the 3-inch-high 
pillar capped by an inclination joint. The limb 
is 3-114 inches long with a screw fine adjust
ment at the top. The stage is 3-3/8 x 3-7 /8 
inc hes, 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 has a 
graduated drawtube, a triple nosepiece, and a 
rack and pinion coarse adjustment. When closed 
it is 11 inches high. It is signed, "Bausch , 
Lomb Optical Co., Rochester, N.Y., 47189." 1 

AF I P 16734. Bausch & Lomb Optical Co., Roch· 
ester, N. Y . ; compound monocular; C. 1902. Nol 
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. Accessories are 3 
objectives. • 

Fig. 211. C. Reichert, Vienna, Austria; com· 
pound monocular; 1902. (AFIP 49194 • 60· 
4 71 3-1 06) 

The horseshoe base is 7-1/4 x 4-7/8 inches 
and supports the 3-1/2-inch-high rectangular 
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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centering screws, and there is a complete sub
stago on rack and pinion with a centering iris 
diaphragm. There is a 3<114-inch-long slotted 
tailpiece with slide arm and gimbal with a 15/ 16
nch double mirror. 

The side fine adjustment is on the arm; the 
front of the arm is 3-114 inches long. The body 
tube is 5 inches long, has a rack at the back 
and a 1-114-inch graduated drawtube . When 
closed it is 13 inches high; it has a black 
finis h with brass trim, and is the "Stand Al" 
IOOOO I. 

It is signed on the base, "C. Reichert, Wien; 
~o. 29517 ." Reichert established his business 
in 1876, and in 1930 introduced a small portable 
microscope that he supplied to the J apanese 
,\rmy. The latter instruments were marked as if 
Japaoose made, but it is not known if Reichert 
established a factory in Japan. • 

piece with slide case, angular arm, and gimbal 
with a 1-7/ 8-inch double mirror. 

The 3-5/ 8-inch concentric, c ircular stage 
has a fixed mechanical stage and two spring 
clips. Beneath the stage is a screwed-on swing
ing s ubstage 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 adj ust.ment is at the top of the limb. 

The body tube is 5-7/8 inches long and 1-112 
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 s ingle 
large pillar; this 1902 model indicates that he 
reverted to his original type of construction. • 

Fig. 212. A. Nochet, Pari s, Fronce ; compound 
':lonoculor; 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 
l.o the pillars. There is a hinged tubular tail-

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 5-1/ 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 14-112 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. • 

Fig . 214. Ernst Leitz, Wetzlor, Germany ; com· 
pound monocular; 1903. (A FIP 49198 • 60
4713-167 ) 

This instrument (Fig. 214) has an English 
base 4-114 inches high with a spread of6 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 spr ing 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-longbody tube has a rack ani 
pinion coarse adjustment and a graduated dra11
tube. Height is 12 inches. It is signed, •g. 
Leitz, Wetzlar, No. 76028." This "Stand IA' 
model was introduced in 1894 and by 1898 wa• 
obtainable with either a horseshoe or Engljsk 
base. • 

AFIP 49245. Spencer Lens Co . , Buffalo, N.Y,· 
compound monocular; 1904. Not illustrate~. 

This instrument fits into an aluminum case. 
the cover of which serves as the base. 1'1.: 
2-112-inch-high pillar is capped by an inclinir 
tion joint and slips into a groove on the ba&t 
and is locked by a clamp. The 3-3/4-ineh
long limb has a screw fine adjustment at~he 
top. The folding stage is 3-3/ 4 x 3-3/8 inche~ 
has a 1-1/8-inch central aperture and a sutr 
stage condenser. The arm and gimbal for ti.: 
2-inch double mirror is screwed to a projecti® 
beneath the stage. 

The 4-112-inch-long body tube has a grad
uated drawtube, a double nosepiece, and rack 
and pinion coarse adjustment. When closed :t 
is 9-1/ 2 inches high. It is signed, "Spene~ 
Lens Co., Buffalo, N.Y." • 

Fig . 215. Corl Zeiss , J e no, Germany; compound 
monocula r ; C. 1904. (AFIP 49415 • 60-4713·141) 
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The 5-1/ 4 x 4-inch bent claw-footed base 
and the curved limb of this instrument <Fig. 
215) are cast in one piece of iron. The 4-inch 
circular stage is screwed to the plate, and has 
"1-318-inch recessed aperture. 

The front of the arm is 2-1/4 inches long 
and 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 a milled
edge ring; there is no drawtube. When closed 
it is 12 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. • 

Fi91 216. Ernst Leitz, Wetzlar, Germany; com· 
pound monocula r ; C. 1904. (AFIP 49411 • 60
UIJ-386) 

The horseshoe base of this instrument <Fig . 
216) has a spread of 2-112 x 6 inches and is 
cast with the 2-inch-high pillar capped with 
lever controlled compass joint. The curved limb 
is 5-3/4 inches long and has a continuous 
safely fine adjustment; the 3-1/2 x 3-9/16-inch 
stage is attached to the limb. A short arm with 
gimbal and 2-inch single mirror are attached to 
Ire stationary tailpiece. The substage is fixed 
to the stage plate. 

The brass bcx:ly tube is 3-3/ 4 inches 
has a drawtube, and a double nosepiece 
back rack carries the coarse adjustment. ' 
closed it is 11 inches high. It is signed 
Leitz, Wetzlar, No. 82979." This rncx:lel 
introduced about 1904; in 1905 it was liste 
"Stand IIK," and before 1909 as "Stand F 

Fig. 217. Spencer Lens Co., Buffo lo, N 
compound monocular; 1904. (A FIP 49199 • 
4713-80) 

This microscope <Fig. 217) has a horses 
base, 4-112 x 5-112 inches, a 2-5/ 8-inch ti 
lar pillar, square fixed stage, screw subsu 
and a 2-inch double mirror. It has a 3-inch br 
continental limb, arm, a fine adjustment, ar 
rack am pinion coarse adjustment; it is br 
with portions finished in black. The bcx:ly t 
is 4 inches long, has a graduated drawtube , 
triple nosepiece. It is signed, "Spencer L 
Co., Buffalo, N.Y., 3765." This mcx:lel, "4C 
was introduced about 1900 and was an imprc 
ment over the "Continental No. I" of 1896 
was again improved in 1920 and designated 
"30" mcx:lel. • 

The 5-1/ 2 x 3-3/ 8-inch horseshoe base 
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 coa 
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Fig. 218. Bausch & Lomb Optical Co., Roch
ester, N .Y.; compound monocular; 1904. (AFIP 
19476 - 60·4713-99 ) 

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 brass 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." • 

The square horseshoe base is 6-112 x 4-114 
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-hPad pinion; the fine 
adjustment screw is at the top of the limb. 

F ig. 219. Andrew Ross , Ltd. , London , Eng land; 
compound monocular; 1904. (A FIP 49412. 60· 
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 7-112 inches long and 1-3/8 
inches in diameter, has a rac k at the back, rack 
and pinion drawtube, and an additional graduated 
drawtube. It is all brass, 15-112 inches high, 
and signed, "Ross, London, 6569." The Ross 
microscope was introduced in 1878, and this 
model, "Standard No. I," before 1902. • 

The 6-112-inch-high tripod base of this in
strument (Fig. 220) has a spread of 9 inches, 
with each leg set on a !-inch-diameter brass 
foot . The upper section is cut away to form two 
supports connected by a lever-control led com
pass joint and has two milled-head, graduated 
fine adjustments. The stage plate is 5 inches 
in diameter with a :~-718-inch-squarc mechanical 
stage and complete substage . The 3-inch double 
mmor is on a gimbal attached to a swinging 
tailoiece. 
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Fig. 220. W. Watson & Sons, L ondon, E ngland; 
compound monocular; 1904. (AFIP 49410 - 60
4713·383) 

The 5-inch-long body tube has a rack at the 
back fer coarse adjustment and a triple nose
pjece. There are two drawtubes, the inner 
graduated, 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 
i~ 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. • 

This instrument <Fig. 221) is inclosed in a 
wooden-framed glass box 11-1/ 2 inches square, 
ll!ld has a continental stand with a limb in a 
horizontal position and a large circular stage. 
'The stage may b€ revolved and is 8-112 inches 
in diameter. The body tub€ is 7-1/ 2 inches long. 

This same principle was used on a simple 
microscope in Italy b€fore 1686, and Winter & 
Harris had a similar instrument in 1830. It 
was also used in France in the 1860's and in 
Germany about 1880. The instrument is signed, 
"No. 6766, 'The Museum,' patent; W. Watson & 
Sons, 313 High Holborn, London, W .C." • 

F ig. 221. W. Watson & Son s , L ond on , E ngla nd; 
compound monocular; 1904. (AF IP 49438 - 60
4 713-3 92) 

Fig. 222. S pencer Lens Co., Buffalo, N.Y.; 
compound monocular; 1904. ( AF IP 494 17 - 60
4713-88) 

This instrument (Fig. 222) has a 4-1:4 x 5
inch horneshoc base, 2-112-inch-high tubulur 
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pillar, handle arm, 3-7 / 8 x 5-1/ 4 stationary 
stage with vulcanite top, and a screw subst.age 
with double mirror attached by gimbal to a 
swinging arm. It has a rack and pin ion 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 s igned, "Spencer Lens Co., Buffalo, 
N.Y. , 3734." This model, "268," was introduced 
before 1904 and is a modification of the "20" 
type of 1902; it was discontinued about 1919. • 

AFIP 42. Ernst Leitz, Wetzlar, 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." • 

AFIP 71806 . Erns t L ei tx , Wetzlor, Germany; 
compound monocular; 1906. Not illustrated. 

This instrument has a folding V-shaped 
base that supports the 3-inch-high pillar capped 
by an incl ination joint. The limb is 3-1/ 2 
inches long with screw fine adjustment at the 
top. 'l'he stage is 3-112 x 3-3/ 4 inches, has a 
718-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 c losed it is 
10 inches high, and is signed, "E. Leitz, Wetz
lar, No. 88185." • 

AFIP 49420. Spencer Lens Co., Buffalo, N.Y.; 
compound monocular; C. 1906. 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., 
9082"; it is known as the "26H" model. • 

A F IP 49422. Bausch & L omb Optica l Co., Roch
es ter, N.Y.; compound monoculor; C. 1907. Not 
illu strated . 

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 subs tagc is complete and has a rack and 
pinion mot ion . The 2-inch mirror is on a fork 
attached to the bar of the substage. The body 
tube is 4-l/2 inches long and has a graduated 
drawtubc , triple nosepiece, and rack and pinion 
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coarse adjustment. It is 12-1/ 4 inches high 
when closed, and is the "CAH8" model. It b 
signed, "Bausch & Lomb Optical Co., Roch
ester, N.Y., 66994." The "Stand CA" modl'I 
was first listed in 1904. In 1907 it was n... 
designed and listed in 1908 as "Stand CAW; 
it was discontinued before 1914. • 

F ig. 223. Bousch & Lomb Optical Co ., Roch· 
ester, N. Y .; compound monoculor ; C. 1907. 
(AFIP 337707 · 66-1836-13) 

The folding V-shaped base of this instru
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. The gimbal for the 2-inch-diam
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. When closed it 
is 10-112 inches high, and is signed, "Bausch 
& Lomb Optical Co., Rochester, N.Y., 59325." 1 

The base, pillar, and tube of this instrument 
(Fig. 224) are of the same construction as the 
Stand IA microscope in Fig. 181 (AFIP 491951 
by the same maker. The stage is 9-7/ 8 inches 
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Fi9. 224. Carl Zeiss, Jeno, Germa ny; compound 
mooQculor; C. 1907. (AFI P 49439 ·60 -471 3 -1 8 5) 

squm:e, is incurved at the front, and fixed t.o 
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 aBerger side fine adjustment. The body tube 
js 3-112 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 
•brain section microscope ." • 

1'his 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 4-114 

· x 6-1/4 inches and has a vulcanite t.op; 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 
adjust)Ilent. The instrument is all brass with 
ablack finish. Height is 11-1/2 inches . It is 
signed, "Bausch & Lomb Optical Co. , Roch
est.er, N.Y., A.M.M., 78646." This model, 
•Stand BBH8," has an improved BB stand and 
was introduced in 1907 and discontinued in 
1918. • 

F ig. 225 . Bousch & L omb Optical Co., R och
este r, N.Y.; compound monocular; C. 1907. 
(A F I P 4 9421 - 60 -4713-163) 

A FIP 49244. C orl Z eiss, J eno, Ge rmany; com
pound monocular; C. 1 907 . Not illustrated. 

The horseshoe base of this instrument is 
4-1/2 x 2-3/4 inches, and supports the two 
2-112-inch-high rectangular pillars capped by 
an inclination joint. 'l'he limb is 2 inches long 
with a screw fine adjustment at the t.op. 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 fron t, 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 ." • 

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 
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Fig. 226. Corl Zeiss, Jeno, "Germany ; compound 
monocular; C. 1908. ( AFIP 17776 -60-4713-107) 

back; both ends arc fitted with removable plates; 
the lower plate has a society screw. 'l'he upper 
plate has a graduated drawtubc 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. • 

The large base of this instrument (Fig. 227) 
is constructed along conti nental 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 5-112-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 substagc, and the mirror is 2-118 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 drawtubc is 
graduated. 'l'he instrument, the "Stand I" model, 
is finished in black with brass trim. It is signed, 

F ig . 227. Voigtlander, Brounschweig, Germany; 

compound monocular; C. 1908. ( AFIP 49.419. 
60-4713-387) 

"Voigtlaender, Braunschweig, ~o. 897." 'fh.: 
size of the body tube makes this microsc~ 
especially suitable for photomicrography. 1 

The curved horseshoe base, 6-1/2x 5 inches, 
supports the 3-inch-high rectangular pillar of 
this instrument (Fig. 228); both arc cast in one 
piece. The curved I imb and the arm arc attacoo-O 
to the pillar by a joint and lever clamp. 

The circular revolving stage is 4-1/2 inches 
in diameter and has centering screws; there is 
a complete substage on rack and pinion. The 
2-inch double mirror is attached by a pin to !he 
substage bar. The front of the arm is 3 inche~ 
long, and has a double milled-head pinion 
coarse adju8tment; there is a side fine adjusl
ment on the arm. 

The body tube is 4 inches long and 1-3, 4 
inches in diameter; it has a rack at the back, a 
graduated drawtube, and triple nosepiece. It 
is black with brass lrim, 13-112 inches high 
when closed, and signed, "!:<'. Koristka, Milano, 
No. 16213." • 
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F19. ns. F. Koristka, Milan, Italy ; compound 
oionoculor; C. 1908. (AFIP 67 - 60-4713-317) 

Fig. 229. Voigtlander, Braunschweig, Germany; 
compound monocular; C. 1908. (AF IP 49247 
60.4713.391) 
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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 ~inch
high tubular pillar with a side lever control. 
The 4-inch-square stage is on an axis and folds; 
there is a complete substage on a screw fitting, 
and a double mirror on a slide bar. 

The 5-112-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 triple nosepiece. It is 10- V2 inches high, 
and signed, "Voigtlaender, Braunschweig, 
1125.". 

AFIP 49248. Ernst Leitz., Wetzlar, Germany; 
compound monocular; C. 1908. Not illustraied. 

In construction and size this instrument is 
similar to several other microscopes by 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 
the arm; previous models had varied fine adjust
ment mechanisms. It is known as the "Stand 
D" model, has a triple nosepiece, and is signed, 
"E. Leitz, Wetzlar, 105539." • 

F ig. 230. Bausch& Lomb Optical Co., Rochester, 
N . Y.; compound monocular; 1908. (AFIP 49145 
- 60·4713 -32) 



The base of this instrument (fig. 2:30) con
sists of a blackened metal stage 3-114 x 3-7/ 8 
inches . Underneath the stage at the front arc 
small posts to hold the instrument level whc11 
in a vertical posilion . 

The tube into which the body tube slides is 
attached to the handle by which the i11strumcnt 
may be held; the body tube sl ides and when 
adjusted may be secured by a setscrew above 
the handle; the tuhe is fixed at 6-II4 inches. 
It has a black and brass fi11ish and is 9 inches 
high. 

This model was introduced in 1908 and 
cal led the "Demonstration 0"; it was a redesign 
of the 1896-1903 model in Fig. 198 <AFIP lfi9); 
it was discontinued before 1929. It is signed, 
"Bausch & Lomb Optical Co., Rochester,~. Y., 
2.8." . 
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The body tube is 4- 1/2 inc hes long, and has 
a graduated drawtube. There is a rack an 
pinion adjustment and tr iple noscpiecc. Tbt 
instrument is of black finish with brass trim; 
when closed it is 11 inches high. This "No. 
66" model was introduced before 190() and had 
a 1-71 16-inch stage; before HHO the stage wa~ 
reduced in size to :l-:314 inches; it wai> con
tinued until shortly after 1914. lt is signed 
"Spencer Lens Co., Buffalo, :\. Y., 11442: 
<Donated by Major Frederick F. Russell) 1 

A FI P 16735. E rns t Lei t:t, Wet:tlor, Germany; 
compound monocular; C . 19 09. Not illustrated, 

This instrument is a duplicate of that in 
Fig. 216 (AFI P 494lll by the same maker. lt 
is signed, "E. Leitz, Wetzlar, No. 123428." 1 

F ig . 231. Spencer Lens Co., Buffalo, N . Y ., 
compound monocular ; 1908. ( AFIP 49416 - 60 
4713- 321 ) 

This in strument (Fig. 231) has a hors eshoe 
base and a 2-112-inch tubular pillar capped by 
a joint. T he stage is 3-3/ 4 x 5-1/ 4 inches; 
there is a screw-in s ubstage. The mirror is on 
a s winging bar , the 3-114-inc h limb and arm arc 
of the handle type, and the screw fine adjust
ment is a t the top of the limb. 

Fig . 232. Ernst Leitx, Wetxlor, Germany; com
pound monocu lar; 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 
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attached to the pillar by two screw clamps and 
holds thl' ()-inch body tube: there is a top con
trol fi nc adjUhtmcnt. 

A 2-!118 x :3-inch stage with a I ;2-inch ccn
u-al aperture is screwed to the pillar; beneath 
the stage is a revolving disc of diaphragms. A 
1-112-inch rod is inserted tlu·ough the pillar to 
which is attached a single 1-112-inch mirror on 
a gimbal. He ight is 11 inches . [tis s ignNI, 
"E. Leitz, Wetzlar, No. 34571." <Donated by 
Dr. J.R. Schumaker) • 

Fig. 233. F. Koristko, Milon, Italy; 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 
4-inch 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 coars.e 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! • 

F ig. 234. Carl Zeiss , Jena, Germany; compound 
monocular; C. 1909. (AFIP 39 • 60 -4713 - 385) 

This instrument (Fig. 234) has a horseshoe 
base, two 3-inch-high rectangular pillars,5-1 / 2
inch-long handle limb and arm, 4-112-inch cir
cular stage plate, and a complete substage with 
rack and pinion; a 2-1/8-inch double mirror is 
attached to the tailpicce. 

The body tul:x:l is 3-112 inches long, has a 
graduated drawtuoo, a rack and pinion coarse 
adjustment, and a triple nosepiece. This type 
of handle limb and arm was intxoduccd before 
1902 and was continued in use on the Stand [, 
II, and III models for many years. The instru
ment is 13-l/ 2 inches high. It is s igned, "Carl 
Zeiss, Jena, No. 50331," and is the "Stand 
IB" model. • 

AF I P 613454. Ernst Leitz, Wetzlar, Germany; 
compound monocular; C. 1909. Not illustrated. 

This ins trument is a duplicate 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) • 

A Fl P 613456. Ernst Leitz, Wetzlor, Germany ; 
compound monaculor; 1909. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 232 <AFIP 613455) by the same maker. Jt 
is signed, "E. Leitz, Wetzlar, No. 34613." 
<Donated by Dr. J.R. Schumaker) • 
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AFI P 51. Spencer Lens Co. , Buffo lo, N. Y.; 
compound monocular; 1910. Not illustrated. 

1'his instrument has a horseshoe base, and 
a 2-1 / 2-inch-high tubular pillar capped by a 
cradle joint. 1'he 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 screw-on substage with 
swinging bar for the mirror, and the circular, 
revolving mechanical stage is similar to lhat 
used on tho "No. 16" microscope by the same 
maker. 

The body tube is 4-112 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) • 

AFIP 517759. Ernst Le i tz, Wetzler, Germany; 
compound monocular; C. i910. 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 1-114-inch mirror is attached 
to the pillar. The 4-inch-long curved limb is 
screwcxl 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) • 

AFIP 16736. Ernst Leitz, Wet:r.lar, Germany; 
compound monocular; C. 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. • • 

AFIP 17780. VoigtlCinder, Braunschweig, Ger
many; compound monocular; C. 1910. Not 
illustrated. 

'fhis instrument is a duplicate of that in 
Fig. 229 <AFIP 49247) by the same maker, with 
the exception that this inodcl is all black. It is 
signed, "Voigtlander, Braunschwcig, 1471, 
C.S.N. No. 44." • 

THE BILLINGS MICROSCOPE COLLECTION 

AFIP 699203. Ernst Leit:r., Wetzler, Germany; 
compound monocular; C. 1910. Not illus1rated. 

The folding V-shaped base of th is instrument 
is 5-112 x 5-112 inches with a spread of :l-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 :J/ 4-inch central aperture and a 
substage condenser and <l iaphragm. 

The limb is 2-112 inches long and has a fine 
adjustment at the top. The body tube is 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 . It is s igned, "E. 
Leitz, Wetzlar, 109126." <Donated by Dr. Jae 
L. Littrell) • 

Fig. 235. Bausch & 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-long limb is 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 

124 


http:60-4713.35


COMPOUND MONOCULAR 

on a sw inging arm. The body tube is 4 inches 
long, has a back rack, a graduated drawtube, 
and triple nosepiE>ce. 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. • 

Fig. 236. Ernst Le itz, Wetzlo r, Germany ; 
compound monocular; C. 1910. (AFIP 49193 
60-4713-164) 

The 3-inch iron tubular pillar is screwed to 
the horseshoe base of this instrument (Fig. 
236). The stage is 3-3/ 8 inc hes square; be
neath the stage is a fi xed tube with substage 
condenser and diaphragm; the 2-inch double 
mirror is on a swinging tailpiece. 

'rherc is a 3-112-inch tubular limb and 
angular arm with a double milled-head pinion; 
the fine adjustment is at 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 arc black and all other 
parts brass ; it is 11 inc hes high when c losed. 

Accessories are two objectives . It is 
signed, "E. Leitz, Wetzlar, 139129." This 
model was introduced before 1894; before l 911 
the base was modified; it was discontinued 
about 1914. • 

F ig. 237. Bausch & Lomb Optical Co. , Roch
ester, N.Y. ; compound monocular; C. 1910. 
(AFIP 337708 - 60-4713 -311) 

The 6-112 x 4-inch horses hoe base of this 
instrument CFig. 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 lail
piecc. The 4-inch-square stage has a 1-3/8
inch central apertlll'C 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-}12 
inches high. It is s igned , "Bausch & Lomb 
Optical Co., Rochester, N.Y., No. 111172. " 
'I'he only accessory is a Spencer mechanical 
stage. • 

The horseshoe base of this instrument <Fig. 
238) is 5-112 x 4-1 / 2 inches, and screwed to it 
is a 2-3/4-inch-high cylindrical pillar. The 
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F ig. 238. Bausch & Lomb Opt ical Co., Roch
ester, N.Y. ; compound monocular; C. 1910. 
(AFIP 613457 - 60 -4713-87) 

hand le-type limb is 3 inches l.ong with a micro
meter screw fine adjustment at the top. The 
stage is 4-112 x 5-112 inches, incurvcd at the 
back, has a 1-114-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) • 

The 6 x 4-118-inch horseshoe base and 2
inch-high pillar of this instrument (Fig. 239) 
arc cast in one piece; the curved limb with fine 
adjustment at the top is connected by a com
pass joint to the pillar, and has a 2-112-inch 
arm attached to its upper section. The stage is 
4-118 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 
tail piece. 

F ig . 239. Spe ncer Lens Co., Buffalo, N.Y.; 
compound monocular; 1911. (AF IP 49192 - 60
4713-2) 

The body tube is 4-1/2 inches long, has a 
graduated drawtubc, triple noscpiece, 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, A.M.M ." This 
model, "No. 65H," was introduced in 191l and 
was still listed in the catalogue in 1920. • 

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 4-111 x 6-114 inches. The curved limb is 5 
inches long and has a side fine adjustment with 
a millimeter scale on the right s ide . The 4-1/ 4 
x 3-1 / 2-inch stage has a 1-1 / 4-inch aperture 
and a s ubstage 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 lriple nosepiecc. Height is 11 -1/2 inches. 
It is s igned, "Spencer Lens Co., Buffalo, N.Y., 
25701, A.M.M." • 
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F ig.240. Spencer Lens Co. , Buffo lo, N .Y.;com · 
pound monoculor; C. 1912. (AFIP 9S4 • 60
4713 -362) 

AFIP 49447 . Bousch & Lomb Opt icol Co . , Roch · 
ester, N. Y .; compound monoculo r ; C. 1912. Not 
illustrated. 

This instrument is very s imilar 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 
& Lornb Optical Company) • 

AFIP 49444. F . Koristka , Mi lan , ltoly; com · 
pound monocular; C. 1912. Not illustrated. 

This instrument is a duplicate of that in Fig. 
23.3 <AFIP 17377) by the same maker; this 
model was made about 1912. It is signed, "F. 
Koristka, Milano, 21104." • 

AFIP 16732. F. Koristka, Milan, Italy ; com · 
pound monocular; C. 1912. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 233 <AFIP 17377) by the same maker. It 
is s igned, "F. Koristka , Milano, 21110." • 

AFIP 17781 . F. Koristka, Milon, Italy; com· 
pound monocular; 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." • 

F ig. 241. Horry K. Harri ng, Washington , D. C. ; 
compound monocular; 1913. ( AFIP 41695 • 60 
4713-328) 

The base of this instrument <Fig. 241) has 
a spread of 11-114 x 8-3/ 4 inches. The 6-inch 
curved I imb is attached to the base by a lever 
lock crad le joint, and has a side fine adjustment. 

There is a 5-l/4-inch-<liamcter 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 
2-118 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 12-112 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 
years 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) • 
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AFIP 517754. Spencer Lens Co., Buffalo, 
N.Y.; compound monocular; C. 1914. Not illus
trated. 

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 
is signed, "Spencer, Buffalo, USA, 67189." • 

AFIP68621. Bousch& LombOpticolCo.,Roch
ester N. Y .; compound monoculor; C. 1915. Not 
illustrated. 

This instrument is a duplicate of that pic
tured in Fig. 225 <AFJP 49421) by the same 
maker. It is signed, "Bausch & Lomb Optical 
Co., Rochester, N.Y., 117072." • 

AFIP 68622. Bausch & Lomb Optical Co . , Roch
ester, N .Y . ; compound monocular; C. 1915. Not 
illustrated. 

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." • 

AFIP 482. Bausch & L omb Optical Co., Roch
ester, N.Y.; compound monocular; C. 1915. Not 
illustrated. 

This instrument is similar to that in Fig. 
22.S (AFIP 49421) by the same maker. It is 
signed, "Bausch & Lomb Optical Co., Rochester, 
N.Y., 117081." • 

AFIP 483. Bausch & Lomb Optical Co., Roch
ester, N. Y.; compound monocular; C . 1915 . Not 
illustrated. 

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." • 

The horseshoe base of this instrument (Fig. 
242) is 7 x 4-1/2 inches and supports the 3-114
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 4-112-inch-diameter circular stage has a 
mechanical stage, a 1-1/ 4-inch central aperture, 
and a rack and pinion s ubstage. 

The 4-112-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 12-112 inches high, and is the 
"Stand IC" model. It is signed, "Carl Zeiss, 
Jena, Germany, ~ . 85023." • 

F ig. 242. Carl Zeiss, J ena, Germany; compound 
monocular; C. 1916. (AFIP 44 - 66-1545-2) 

F ig. 243. Spencer Lens Co., Buffalo, N.Y.; 
compound monocular; C. 1916. (AF IP 517750 
60-4713-442) 
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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 1-114-inch central aperture and a com
plete subslage condenser. 

The 4-inch curved limb has a screw fine 
adjustment nt the top. The 4-112-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) • 

Fig. 244. Bausch & L omb Optical Co., Roch· 
ester, N.Y.; compound monocular; C. 1917. 
(AFI P 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 

inches high. It is signed, "Bausch & Lomb 
Optical Co., Rochester, '.Y., USA, 126775, 
Med. Dept. l.'.S. Army." This modP.l, "Stand 
FFS," was introduced in 1914 and was still 
listed in catalogues in 1929. • 

AFIP 485. Bausch & Lomb Optical Co . , Roch· 
ester, N.Y .; compound monocular; C. 1917. Not 
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 il is 11 
inches high, and is the "Stand FFS" model. 
It is signed, "Bausch & Lomb Optical Co., 
Rochester, N.Y., USA, 126837." • 

AFI P 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 arc 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." • 
AFIP 19449. Bausch & Lomb Optical Co., Roch· 
ester, N.Y. ; compound monocular; C. 1917. Not 
illustrated. 

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." • 

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." • 

The 6 x 4-114-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 4-118 x 4-3/8-inch 
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Fig. 245. Spencer Lens Co., Buffalo, N.Y.; 
compound monocular; C. 1918. (AFIP 740 - 66
1545-1) 

stage has a 1-114-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 s igned, "Spencer, Buffalo, USA, 49962." • 

AFIP 78091. Bausch & Lomb Optical Co., Roch· 
ester, N.Y.; compound monocular; C. 1918. Not 
illustrated. 

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." • 

The mcxiified 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 adj ustmcnt. 

The 2-112-inch concentric stage plate is 
fixed to the I imb, and the substage, on rack 
and pinion, and the 2-inch double mirror are 
attached to the stationary tailpicce. The square 
stage has a projection at the front for the for
ward adjustment, and there is a micrometer 
side adjustment. 

Fig . 246. F. Koristko, Milon , Italy; compound 
monocular; before 1920. (AFIP 49443 - 60· 
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." • 

AFIP 49445. F . Kor istko, Milo n, Italy; com· 
pound monocular; before 1920. Not illustrated. 

This instrument is similar to that in Fig. 
228 CAFIP 67) by the same maker. It is signed, 
"F. Koristka, Milano, No. 33198." • 

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 
6-114-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 1-114 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, a()j it is a '"Model B." 
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F ig . 24 7. Ott o H imm le r , Ber l in , Germo ny; com
pound monocular; C. 19 2 0. (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,
•o Himmler, Berlin, 18457, B." • 

The horseshoe base of this instrument (Fig. 
248) is 5-114 x 6-112 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 plat.e is screwed 
to the limb. A substage condenser is attached 
beneath the stage plat.e. The 2-1/ 8-inch double 
mirror with gimbal on an arm is screwed to the 
tail piece. 

The 4-112-inch-diameter stage has a 1-1/ 8
inch central aperture. The 3-3/ 4-inch-long 
body tube has a graduat.ed drawtube, rack and 
pinion coarse adjustment , and triple noscpiece. 
Height is 12-112 inches. It is signed, "Voigt
laendcr, Braunschweig, No. 51468." <Donated 
by Dr. Eugene G. Lipow) • 

F ig. 248 . Voigt lander , Braunschweig , Germany ; 
compound monocu lar ; C. 1920. ( A F IP 517760 • 
60-4713 -45) 

Fig. 249. E r n s t Le itz , We tzla r, Germany ; c om 
po und mo n oc ul ar; 1920. ( AFIP 91042 9 • 6 0· 
4713-1 6 9 ) 
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The modified horseshoe base of this instru
ment <Fig. 219) is 8 x 5-112 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-inc h re
volving stage and a mechanical stage. There 
is a rack and pinion for the complele substage. 
It has a 2-inch-diameter double mirror. 

The 3-112-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 Le itz, Wetzlar, 
265084." <Donated by Ernst Leitz) • 

F ig . 2 50 . Ba us ch & L omb Optica l C o., R oc h 
ester, N. Y .; compound monocular; 1920. {A FI P 
517753 • 60-4 713-48 ) 

The 6-112 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-d iameter revolving 
stage is enc irc led by a nickel centimeter scale, 
and has a 1- inc h central aperture; the s ubstage 
conde nser 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 3-112 inches long, has a 
graduated drawtubc, triple noscpiccc, and rack 
and pinion coarse adj ustmcnt. 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) • 

F ig. 251. Nache t , P aris, F ranco; compound 
monocular; before 1920. {AFIP 17943 • 60
4713-382 ) 

Th is instrument CFig. 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 3-114 x 4 inches, is of the 
folding type, and has a fixed mechanical s tage. 
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 4-112 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, Pari s ." • 

The three folding legs of this insLrument 
<Fig . 252) form a tripod when opened, a nd s up
port the 5-112-inc h-long curved limb and arm of 
white metal, with a double 'milled-head pinion 
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Fig . 252. F . Kor istko, Milon, ltoly; compoun d 
monoculor; 1921. (AFIP 17371 - 60-47 13-361) 

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 3-112-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." • 

The 3-3/4-inch-long body tube of this instru
ment !Fig. 253) is attached to a 6-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. • 

F ig. 253. Ern st Le itz , Wetz ler, Ge r man y ; com· 
pound monocu lar; 1923. ( AF I P 203 • 63-6532) 

F ig. 2 54 . Mo ke r un kn own ; compou nd monocula r ; 
1925 . ( A F IP 3024 0 • 60-4713-434) 

This instrument <Fig. 254) has a double 
screw ring and sleeve. There is a thin plate 
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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 tlu·ee objectives. It folds 
into a metal tubular case and is inscribed, 
"Junior; Made in Germany." • 

A FIP 517752. Bausch & Lomb Optical Co., 
Rochester, N.Y.; compound monocular; 1922. 
Not illustrated. 

The horseshoe base, pillar, and l imb 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 5-112-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) • 

A FI P 65847. E rnst L eitz, Wetzlar, Germany; 
c o mpound monocular ; C. 1926. Not illustrated. 

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 
is 4-l/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." • 

The 5-112 x 4-3/8-inch modified horseshoe 
base of this instrument (Fig. 255) supports the 
2-112-inch high pillar that is capped by a lever 
controlled inclination joint. The 6-inch-long 
curved limb has a side fine adjustment. 1'he 
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 3-112 inches long, has a 
graduated drawtube, quadruple nosepiece, and 
rack and pinion coarse adjustment. It is 12 
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F ig. 255. Kremp C o., Wetzlar, Germany; com· 
pound monocular; before 1928. (AF IP 29095 · 
60.4713-109) 

inches high when closed. Very similar to the 
Leitz "Stand A" microscope, it is signed, 
"Kremp, AC., Wetzlar, No. 7803, Made in Ger
many." <Donated by R.Y. Ferner Company) • 

AF IP 909197. Bausch & Lomb Optical Co., 
R ochester, N.Y.; compound monocular; C. 1931. 
Not iIIustrated. 

The 6-112 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 
inc hes in diameter. 

The body tube is 3-112 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.) • 
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AFIP 671. Wollensak, Rochester. N.Y.; com 
pound monocular; before 1933. Not illustrated. 

The 3-1 ·2 x 2-1 2-inch horseshoe base of 
this instrument and the 1-114-inch-high pillar 
arc cast in one piece. It has a 2-1 / 8-inch-long 
curved I imb at the top of which is a fixed tube 
and a single milled-head pinion. Beneath the 
stage is a 1-l/8-inch-diameter single mirror on 
a pin; the stage has a 1 x 3/ 4-inch cutout. 

The body tube is 4-112 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, "3!50 Power, Wollensak - Rochester, 
USA." • 

AFIP 337714. Tiyoda, Tokyo, Japan; compound 
monocular; C. 1940. Not illustrated. 

This black microscope with nickel trim has 
a folding V-shapcd base 4-J / 2 x 6 inches, and 
supports a 2-112-inch-high pillar with an in
clination joint. The 6-inch- long curved limb 
ha<; a side fine adjustment. The folding stage 
is 3-3 4 x 3-3/ 8 inches, has a 7 8-inch aper
ture, and a complete substage . The gimbal 
for the 1-.5 '8-inch double mirror is on a sta
tionary tailpicce. 

The body tube is 3-112 inches long, has a 
graduated drawtube, rack and pinion coarse 
adjustment, and triple nosepiece . WhE>n c losed 
it is 10-112 inches high. It is signed, "'l'iyoda, 
Tokyo, MKQ, Pat. 214050, No. 5977." • 

This is a bullet comparison microscope <Fig. 
2;'56), the base of which measures 11 x 7-1 2 
inches. It consists of two microscope lubes 
and a comparison eyepiece, built as a s ingle 
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 th<' end of 
each microscope tube for use in incrcas ing 
deplh of focus or balancing the illumination 
when the two objects under examinalion do not 
reflect 1 ight equally. The tubes are built as a 
unit with the comparison eyepiece that is fitted 
with a prism assembly bringing lhe exlrcmc 
horizontal limits of the two images well within 

Fig. 256. Bausch & Lomb Optical Co., Roch· 
ester, N.Y, ; compound monoc ular; 1957. ( AFIP 
518779. 66-5478-5) 

the eyepiece field. Visually the images are 
right side up and in their proper position; on 
the camera ground glass they arc 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 arc 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 slagc 
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. Each 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 c huc ks; 8 bullet chucks for 
various caliber hul lets; 2 s hell chucks; 2 micro
scope mirrors with extension supports; and 6 
objectives. It is s igned, "Bausch & Lomb Op
tical Company, Rochester, N.Y., Serial No. 
PD 606." • 
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Fig. 257. J. & W. Grunow, New Hoven, Conn.; 
compound binocular; 1853. ( AFlP 49227 • 60
4713 ·78) 

The horseshoe base of this instrument (Fig. 
257) with a Riddell body, is 7-112 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 4-118-inch-long pillar arises 
from the rear of the base to which is attached 
a 3-inch-long cylindrica l limb that contains a 
triangular bar with rack and pinion coarse 
adjustment, and an arm with a lever. 

The 6-l/2-inch-long body tube fits int~ 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 1-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., 

ew Haven, Conn." <Donated by Mrs. J. L. 
Riddell) • 

AFlP 34251. Joseph Z e nt moyer, Philadelphia, 
Po. ; 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. Zentmaycr, Philadelphia, 
No. 5." • 

F ig. 258. Charles Coll ins, L ondon, E ngland; 
compound binocular; ofter 1865. (AFlP 49235 • 
60-4713-330) 
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The 5-112 x 6-114-inch claw-footed base of 
this instrument (Fig. 258) supports the two 4
inch-high pillars with trmmion 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. G. 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." • 

Fig . 259. J . & W. Grunow , Hew Haven , Con n . ; 
com pound b inocula r; 1867. (AF I P 4 922 8 • 60
4 71 3-4 04 ) 
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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 adj ustablc bar; the right drawtube is 
graduated. When closed it is 9-1/ 2 inches high. 
lt 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) • 

The triangular base of this instrument (Fig. 
260) is 7-5/8 x 5-114 x 1/2 inch, and supports 
a pillar, 3-5/ 8 x 4 inches, that is incurved at 
the top to 1-118 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 arc the binocular tubes and the prism 
box. At the lower end of the limb is a 1-3/4
inch-diamet.cr 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 
i::t::tnd . It is signed, "R. & J. Beck, London, 
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Fig. 260. R. & J. Beck , London, England; 
compound binocular; C. 1868. (AFIP 47637 
60-4713-133) 

5191." This model was introduced in 1864, 
and was also made in monocular form. <Donated 
by Mr. R. D. Murray) • 

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 trw1
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 drawtubcs and at the base a sliding prism 
box; 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-

F ig. 261. R. & J . Beck, London, England; com
pound binocular; C. 1868. (AFIP 49232 - 60
4713 -3 02) 

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. • 

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 tho fine adjustment i1:1 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 drawtubcs. 
When closed it is 14 inches high. It is s igned, 
"H. Crouch, 54 London Wall, London, 422." 
When introduced in 1868 it was advertised as 
"the best low priced instrument on the market." • 

139 




THE BILLINGS MICROSCOPE COLLECTION 

Fig . 262. Henry Crouch, London , England ; 
compound binocular; C. 1869. (A F I P 49233 
60-4713-323) 

AFIP 65. Hen ry Crouch, L ondon, E ngland; 
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." • 

AFIP 49237. 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, Optician, 77 Gr. 
Titchfield Str. , London." • 

AFIP 66. Charles Collins, London, England; 
compound binocu lar ; C . 1870. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 258 <AFIP 49235) by the same maker. 
It is signed, "Chas. Coll ins, 77 Gr. Titchfield 
Str., London." • 

Fig. 263. Maker unknown; com pound 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-l/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 
is 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. • 
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Fig. 264. Henry Crouch, London, E ngland; 
compound binocular; C. 1870. (AFIP 517761 • 
60-4713-357) 

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 
2-114 inches in diameter. The curved limb is 
8-112 inches long and has a rack and pinion 
coarse adjustment. The stage is circular and 
4 inches in d iametcr and has a central aperture 
1-1 / 2 inches in diameter; there is a substage 
condenser. 

'l'he binocular body tubes arc 9 inches long, 
with drawtube rack at the front. Between the 
body tube and the objective is a double nosc
piecc. When closed it is 18 inches high. 
Accessories are 2 oculars . It is signed, "Henry 
Crouch, London; Agents, James W. Queen & 
Co., Philadelphia, 1656." <Donated by St. 
Mary's Hospital, Decatur, Illinois) • 

AFIP 61. R. & J. Beck, Landon, England; 
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 arc 2 objectives; 4 
oculars; stage forceps; and a double nose
piece. lt is signed, "R. & J. Beck, London, 
6659." • 

AFIP 49230. R. & J. Beck, London, England; 
compound binocular; C. 1872. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 261 (l\FIP 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." • 

AFIP 62. R. & J. Beck, London , England ; 
compound binocular; C. 1872. Not illustrated. 

This instrument is a dupl icatc of that in 
Fig. 260 (AFIP 47637) by the same maker. Ac
cessories include 2 objectives; 4 oculars; stage 
forceps; bull' S-€ye on stand; and a double 
nosepiece. It is signed, "R. & J. Beck, London; 
J.W. Queen & Co., Agents, Philadelphia & 
New York." • 

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." • 

AFIP 49234. R. & J. Beck, London, England; 
compound binocular; C. 1878. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 2(10 (AFIP 47637) by the same maker. It 
is signed, "R. & J. Beck, London & Phila
delphia, 8505." • 

AFIP 202. R . & J. Beck, London, England; 
compound binocular; C. 1878. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 261 (AF'IP 49232) by the same maker. It 
is signed, "R. & J. Beck, London & Phila
delphia, 8524. • • 

AFIP 168. R. & J. Beck, London , England ; 
compound binocular; C. 1878. Not illustrated. 

This instrument is a dupl icalt' of that in 
Fig. 260 (AFIP 47(137) by the same ma kcr, 
with the exception that this model has a solid 
base, no depression, no central bar, and the 
upper stage has been replaced with a hC'avy 
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concentric mechanical stage. Accessories are 
2 oculars and a mechanical stage. It is signed, 
"R. &J. Beck, 8508, London & Philadelphia." • 

AFIP 64. R. & J. Beck, London, Englond; 
compound binoculor; C. 1878. Not illustrated. 

This instrument is a duplicate of that in 
Fig. 260 (AFIP 47637) by the same maker, 
with the exceplion that this model has a solid 
base, no depression, and no central bar. It is 
signed, "R. & J. Beck, 8509, London & Phila
delphia." • 

F ig . 265. Nochet & Son, Paris, Fronce; com
pound binocular; before 1879. (AFIP 49238 
60-4713-23) 

The 6 x 4-112-inch modified horseshoe base 
of this instrument (Fig. 265) supports the two 
tubular 2-3/ '1-inch-high pillars to which is 
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. 

THE BILLINGS MICROSCOPE COLLECTION 

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 6-112-inch
long tubes fit the prism boxes. Height is 14 
inches. It is signed, "Nachet et Fils, 17 Hue 
St. Severin, Paris ." • 

AFIP 49239. John W. Sidle & Co., Lancaster, 
Po. ; compound binocular; C. 1880. Not il
lustrated. 

This instrument is a duplicate of that in 
Fig. 149 (J\FIP 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." • 

F ig. 266. Wolter H . Bulloch, Chicago, 111. ; 
compound binocular; 1881. (A FIP 71791 - 60. 
4713 -91) 

This instrument (Fig. 266) has a tripod base 
with a 4-inch circular, revolving plate to which 
the two 5-114-inch-high tubular pillars are at
tached. A limb and angle arm are attached to 
the pillars by trunnion joint with two millcd
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. 
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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 hav<> a rack 
at the back and a prism box; the drawtubcs 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 
tube. It is signed, "W. H. Bulloch, Chicago, 
Patel. 1879, 158." This model was introduced 
before 1876 and improved in 1877 and 1879. • 

AFIP 49236. Wolter H. Bulloch, Chicago, Ill.; 
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. Bui.loch, Chicago, Patd. 
1879, 381." • 

AFIP 170. R. & J. Beck, London, Englond; 
compound binocular; C. 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 drawtubcs have a 
sliding bar. It has a double nosepiece. It is 
s igned, "R. &J. Beck, London, 14805." • 

Fig. 267. Ernst Le itx, Wetzler, Germany; com
pound binocular; C. 1895. (AFIP 956 - 60
4713-77) 

The horseshoe base of this biobjcctive 
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 U1e 4-::l 4 x 3-1/2-inch mirror. The 
5-1/ 2 x 4-3/ 8-inch stage plate, incurvcd at the 
back, has a 4- inch-square glass plate that 
slides into grooves. It has a handle-type limb 
4 inches lon g. 

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. • 

F ig. 268. J omes Swift & Son, L ondon, England; 
compound binocular; ofter 1895. (AFIP 49240 
60-4713 -38 4) 

This instrument (Fig. 268) has the typical 
Swift combination upright and tripod base 
5-3/ 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 s l idc 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 

143 



THE BILLINGS MICROSCOPE COLLECTION 

a gimbal with a 2-inch double mirror. The fine 
adj ustmcnt is a screw on tlw left side of the 
arm. 

The 8-inch-long body Lubes have rack and 
pinion coarse adjustment, a prism box in the 
lower section, and a cone no se . The draw
tubes have rack and pinion at the back. When 
closed it is 13 inches high, and is signed, 
"J. Swift & Son, London, 1402-l IIY." • 

Fig. 269. Ernst Leit:r., Wetz:lor. 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-l/ 2-inch-long 
curved limb and the 4 x 4-1/ 2- inch stage plate 
are all cast in one piece. The 8-7/8-inch
square, vulcanitc stage has a 3/ '1-inch aper
ture; there is a subHLage disc of diaphragms. 
The gimbal for the 2-irwh-d iamctcr 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." • 

This corneal im;trumenl Wig. 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 tripcxl fool and 7-inch-high pil-

Fig. 270. Corl Zeiss, Jeno, 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." • 

F ig. 271. J. Swift & Son, L ondon, England ; 
compound binocular; C. 1910. (AFIP 518520 
• 66-1545-3 ) 
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This instrument <Fig. 271) has a bent, claw
footcd 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 5-112-inch-<liameter 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 tailpicce. 

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<V4 
inches long, with rack and pinion coarse ad
justment, and a triple noscpiecc; 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} • 

AFIP 35. Ernst Leitz, Wetxlor, Germany; com
pound binocular; C. 1919. Not illustrated. 

The horseshoe base of this instrument is 
6-1/2 x 4-112 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 
screw fine adjustment. 

The tubes are of the box type with prisms 
and parallel eyepiece tubes; they arc 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." • 

The 6-112 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 

F ig. 272. Bausch & Lomb O ptical Co.; Roch 
ester, N.Y .; compound binoculor; C. 1919. (AF IP 
41 - 60-47 13-34) 

& Lomb Optical Co., Rochester, N.Y., USA, 
148002." . 

AFIP 49442. F. Kor istka, Milon, Italy; com
pound binocular; before 1920. 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." • 

The 6-114 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 
c.ircular, 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. T he double mirror is 2 
inches in diameter. 

The binocular body tubes arc set into a prism 
box and have adjustable parallel oculars; there 
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Fig. 273. Spencer Lens Co., Buffalo, N.Y.; 
compound binocular; C. 1920. ( AFI P 654 • 60
4713-75) 

is a triple nosepiece. When closed it is 12 
inches high, and is signed, "Spencer, Buffalo, 
CSA, 58114." • 

AFIP 699170. Spencer Lens Co., Buffolo, N.Y. ; 
compound binocular; C. 1920. Not illustrated. 

The horseshoe base of this instrument is 6 
x 4-118 inches, and is cast in one piece with 
the 2-inclrhigh pillar. The curved limb is 
5-5/ 8 inches long and has a s idc fine adjust
ment. The 1-5/ 8-inch-diameter revolving, cir 
cular stage has a mechanical stage and a com
plete substagc with rack and pinion adjustment. 

The body tube consists of a prism box, 
2-5/ 8 x :3-1 / 2 inches, with adjustable parallel 
tubes for the oculars, a triple nosepiecc, and 
rack and pinion coarse adjustment. Woon 
closed it is 12 inches high, and signed, "Spen
cer, Buffalo, CSA, 58126." • 

AFIP 49242. Bausch & Lomb Opticol Co., Roch· 
ester, N.Y.; compound binocular; 1922. Not 
illustrated. 

The (i-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 substag(• "ith 
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. It 
is black with brass trim and 12 inches high 
when closed. It is signed, "Bausch & Lomb 
Optical Co., Rochester, N.Y., USA, 160526." a 

F ig. 274. Bausch & Lomb Optical Co., Roch
ester, N. Y .; compound binoculo r ; C. 1925. (AFIP 
517762 • 60-4713-359) 

The horseshoe base of this biobjective in
strument <Fig. 274) is 6 x 4 inches and is cast 
in one piece with the 2-inch-high pillar. The 
3-112-inch-long limb is attached to the rear of 
the stage plate and has rack and pinion coarse 
adjustment. The stage plate is 6-114 x 4 inches, 
is incurved at the back, and has a 3-1I 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. 

1'he binocular body tubes are 5-1/4 inches 
long and on a 3-112-inch curved arm. It is 
10-112 inches high, and signed, "Bausch & Lomb 
Optical Co., Rochester, N.Y., USA, 233849." 1 
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Fig. 275. Ernst Leitz, Wetzlor, Germany; com
pound binocular; 1925. (AFIP 71805 - 63-6534) 

This biobjectivc 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 I 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." • 

AFIP 910510. Spencer Lens Co., Buffalo, N.Y.; 
compound binocular; C. 1930. Nol 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 mow1t. 
It is signed, "Spencer, Buffalo, USA, 126383." 
<Donated by American Optical Company) • 

This instrument (Fig. 276) has a V-shaped 
base, 7-1/ 2 x 5-118 inches, that supports the 
3-1/2 x 2-112 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 

Fig . 276 . Bausch & Lomb Optical Co., Roch 
ester, N.Y.; compound binocular; C.1930. (AF IP 
517751 - 60-4713-46) 

an adj ustable forward and backward motion; a 
graduated scale is screwed to the right side of 
the stage. The substage condenser is on a rack 
and pinion. The double mirror is 2-118 inches 
in diameter. 

The body tube is 3-112 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." • 

AFIP 518716. Carl Zeiss, Jeno, Germany; com
pound binocular; C. 1930. 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 sl it-lamp 
housing. There is a separate rheostat. It is 
signed, "Carl Zeiss, Jena, Germany, No. 
35626"; the rheostat is marked, "No. 93811 B." 
<Donated by the American Ophthalmological 
Association) • 
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Fig. 277. Spencer Lens Co., Buffalo, 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 sere)¥ fine adjustment at the 
lower end. The circular stage is 6-114 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. in 1945. Micro
scopes made thereafter were signed, "Spencer" 
or "AO - Spencer." <Donated by American Opti
cal Company) • 

This instrument <Fig. 278) is of unique con
struction in that the parts supporting the body 
arc placed at the side away from the operator 
permitting easy access to the stage. 

Salient features are the variable inclination 

Fig. 278. Spencer Lens Co., Buffalo, N.Y.; 
compound binocular; 1932. (AFIP 910501 • 66
571 ·2) 

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) • 

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. 
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Fig. 279. Spencer L ens Co., Buffolo, N.Y.; 
compound binoculor; 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, "S[)8nccr, Buffalo, USA, 126639." • 

AFIP 698949. Bousch & Lomb Optical Co., 
Rochester, N.Y.; compound binocular; C. 1935 . 
Not illustrated. 

The 7-1/ 2 x 4-112-inch horseshoe base of 
this stereoscopic instrument ond the 2-inch-high 
pillar arc cast in one pic'cc. 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 Pal. 2,093,605." • 

AFIP 518946. Bausch & Lomb Optical Co., 
Rochester, N.Y.; compound binocular; 1937. 
Not illustrated. 

This DOE resew-ch and photomicrographic 
microscope incorporates the suggestion of Dr. 

Lester W. Sharp of Cornell University and his 
associate, Dr. L.F. Handolph, of the U. S. De
partment of Agriculture and Corne] I 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 Iight is directed 
into the right eyepiece. 

The 6-inch-diameter circular, revolving stage 
carries mechanical movements in lwo 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 cent.cring 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 movemenls including a gradu
ated circumference for degrees of rotation . The 
transverse adjustment may be removed to pro
vide a large f1at 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 arc a monocular body 
tube and 6 oculars. U is signed, "Bausch & 
Lomb Opt. Co., U.S.A., Pat. 1,860,430; 
1,862,031; One lnt. = 0.0025; WM30." • 

This instrument (Fig. 280) is a "No. 8 
MLS Phase" model with an inclined binocular 
body . The converging eyctubcs arc 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 w1it 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 
fit>ld microscopy, and an iris diaphragm mount. 
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Fig. 280. American Optical Co., Buffalo, 
N.Y. ; compound binocular; 1948. (AFIP 518551 
. 66-571 -1) 

The complete condenser is centcrable and each 
rurnular diaphragm is individually cent.erablc 
to permit perfect. concentric ity with the d if
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 noscpicce. It is s igned, "Spenecr, 
Buffalo, 159588." <Donated by American Opti
cal Company) • 

AFIP 699187. Officine Galileo, Milon, Italy; 
compound binocular; 1955. Not illustrated. 

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 s ide 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-inch double mirror is on a stationary tailpiecc. 

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 Opplem 
Co., Tnc. of New York City, and later of East 
Rutherford, N.J. • 

Fig. 281. A merican Optical Co., B uffalo, 
N.Y. ; compound t rinoculor; 1961. (AFIP 518521 
- 66-571 .4) 

This instrument Wig. 281) comprises various 
parts that may be asscm bled as needed into 
various types of microscopes. It may be used 
with the arm and controls toward or away from 
the operator. Tho model number, X'1TG - HAW, 
is indicative of the parts comprising the in
strument, i.e., X - swing- in auxiliary condenser; 
4 - bui It-in illuminator; 'I' - trinocular bcxly; G
gradualc<l stage; II - 5, 10, 4:~. and 97x ob
jectives; A - 5x oculars; and W wide field 
oculars. Accompanying the instrument is a 
Model 150 voltage selector. The serial nu111lw 
is 465390, and it is signed, '",\() - Spencer." 
<Donated by American Optical Company) • 
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Fig. 282. Rodio Corporati o n of A merica, Co m· 
den, New Jersey; electron microscope; 1943. 
(A F IP 518766· 63-6558} 

This instrument (Fig. 282) is designed for 
rapid analysis and has IOOx more resolution than 
the light microscope. It is !jmited 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 I 00 angstroms (I 00 x light microscope); 
depth of focus 5µ; 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 e lectrons, 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 
microscq>es were brought to the United States, 

F ig . 283. Siemens E lec t ri c C o . , B erlin, Ge r 
mony; electron microsco pe ; 194 4 . ( AF IP 6 13496 
• 58 -5084 -5} 

butneither 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. '!'he 
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. • 
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Fig. 284. John Maya ll, Jr., London, E ng
land; reproduction of on original simple micro
scope mode about 1673 by Antoni van L eeuwen
hoek of Leyden, Holland ; reproduc ed C. 1887. 
(AFIP 49150 - 60-4713-41) 

This all-brass instrument (Fig. 284) con
sists of two plates, 1-3/ 16 x 3/ 4 inch, riveted 
together, between which is a 1116-inch bicon
vex lens. At the bottom of the plate there is an 
L-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
ject 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.) • 

AFIP 332898. Bausch & Lomb Optical Co., 
Rochester, N.Y .; reproduction of on original 
simple microscope mode about 1673 by Antoni 
von Leeuwenhoek of Leyd en, Holland ; re
produced in 1933. NOL illustrated. 

This instrument is similar to that in Fig. 
284 (AFIP 49150> made by John Mayall, ,Jr. 
of London. <Donated by ~1r. Thomas C. Stewart) • 

AF IP 613567 . lnstituut Voor Geschiedenis, 
Leyden, Holland ; reproduction of on original 
simple microscope mode about 1673 by Anton i 
van Leeuwenhoek of Leyden, Holland; re· 
produced C. 1956. Not illustrated. 

This instrument is a d up! icate of that in 
Fig. 284 <AFIP 49150). It is signed, "Gopie, 
Leiden." • 

Fig. 285. Depovilly, Paris, Fronce; simple; 
C. 1686. (AF I P 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 hand le. Between the 
plates is a rotating brass wheel that prnjects 
beyond the edges of the plates and contains 
eight objects. Focusing is accomplished by 
altering the distance hot.ween 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 or t.he front plate. 
There is a 114-inch aperture in the back plate 
opposite the lens that is covered with a mov
able shield with a 1116-inch aperture. It is 
5-1/ 2 inches long, and is signed, "Oepovilly a 
Paris." • 
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Fig . 286. John Moyoll, Jr., London, England; 
reproduct ion of on original simple microscope 
mode in Italy in 1686; reproduced in 1885. 
(AFIP 49152 . 60-4713-63) 

The 4-112-inch-<liameter base and 5-inch
high pillar of this instrument (Fig. 286) arc 
turned from a single piece of dark wood. The 
objects are fixed on the edge of a 3-112-inch
d iameter wooden vertical disc that rotates under 
the lens suspended above the disc; portions of 
the objects are thereby brought into the optic 
axis. 

A peg with sc rew action extends through the 
pillar near the base, and a spring that carries 
the lens holder is att.ac hcd at the top. 1:3y means 
of a cord that winds on the peg, the lens 
holder is lowered or raised by the spring to 
propN focus. (l)onated by Mr. John Maya II, 
Jr.) • 

AF IP 49153. John Mo yo II, Jr., London, Eng
land; reproduct ion of on original simple micro
scope mode about 1696 by Stephen Gray of 
London ; reproduc ed in 1885. Nol illustrutcd. 

This simple water microscope consists of an 
object holder , 3-112 x 1-1. 1 inches, pivoted on 
a lens carrier, 4.-l/2 x 114 inches. A thumb
screw functions through the plate to allow the 
object carrier to be focused under the wutcr 
lens; a slot permits the carrier to pass the 
screw, under which a disc ach as a washer. 

The lens carrier is sprung from the object 
holde r to follow the movement of the screw. 
There is a concavity at the lens carrier of 
1/8 inch diameter wiLh a 1132-inch hole through 
the 1 8-inch plate. On the opposite side is a 
corresponding concavity of 1 16 inch diameter. 
Drops of water may be placed in these con· 
cavities to form a biconvex lens of unequal 
curvatuw. 

There is a 1110-inch cylindrica l 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 mC'an s of rays of I ight that have undergone 
total reflection within the water before being 
refracted to the eye. <Donated by ~lr. John 
Mayall , Jr.) • 

Fig. 287. Johan J. von Mussc hcnbroek, Leyden, 
Holla nd; simple; be for e 1702. ( AFIP 49154 . 
66-5478 -3) 

This instrument (Fig. 287) has a solid brass 
stem :~ 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 nut 
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 douhle hinge to the front of the plate. 
Objects arc supported by a single spike that 
fits into a hollow rod which passes through a 
longitudinal hole tlu·ough the axis of the stem. 
The objectives are mounted between thin brass 
plates, one of which has a depression deep 
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enough 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 bac'k 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. • 

Fig. 288. E. Culpeper, London, England; 
simple; C. 1720. (AFIP 49155 - 60-4713-66) 

This instrument <Fig. 288) has a brass body 
with a turned ivory handle, 2-112 inches Jong 
and l 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." • 

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. • 

Fig. 290 . George Adams, London, England; 
simple; 1738. (AFIP 49157-60-4713-39) 

This instrument (Fig. 290> consists of a 
flat brass plate, HV4 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 lhe plates apart. A 
nut adjusts the lens to the focus of the objects. 
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The chief feature of the instrument is a sil  AFIP 161. Maker unknown; simple; after 1738. 
Not illustrated .ver, concave speculum in the center of which is 

the lens. The speculum is known as the lieber This instrument is similar to that in Fig.
kiihn and was in general use until 1850. It is 292 (AFIP 49159), although somewhat smaller. 1
5-112 inches overall . There are three accessory 
lieberkiihns . • 

F ig . 291. Maker unknown ; simp le ; before 1738. 
(A FIP 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 i.s screwed to it. The upper 
plate has a milled-head screw for focusing and 
a 3/ 8-inch lens holder. • 

Fig. 292 . Maker unknown; simple; after 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 lieberki.ihn. In the center 
of the plate is a stud with a hinged socket for 
tho 3-3/ 8-inch-long forceps. It is most likely 
of English make. • 

F ig. 293. Pierre Ly onet, Paris, France; simple; 
C. 1745. (AFIP 49162 - 60-4713-38) 

A wooden box base servos as the support 
for the 4-inch-high turned brass pillar of this 
instrument (Fig. 293); an oval mahogany stage, 
5-112 x 4 inches, is clamped to the top of the 
3-3/ 4-inch-high pillar. There is a 112-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 lieberki.ilm. Accessories are 3 
lenses and a lieberkiihn. • 

The excellent workmanship of this 2-3/ 4 x 
1-inch instrument (Fig. 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 
lieborkiilm, 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
kiihn and lens; 4 ivory sliders; brass box with 
talc; and brass rings. • · 
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Fig. 294. George Adorns, London, Englo nd; 
simple; 1746. (AF I P 49161 · 60-47 13-378) 

AFIP 49026. John Cu ff , L ondon, England; 
simp le; C. 1750. Not illustrated. 

This i-; an aquatic microscope with lhe rec
tangular pillar, !}-1 ' 4 inches high, fitted lo the 
rear of' a brass oval plate attached lo an oval 
lignum vitae base, 4 x ;3 x 2 inches. The gim
hal for the t-:3 1-inch-diameler mirror is attached 
to the low<'f :-,ection of the pillar; the circular 
stage is attached lo the lop of' tllC' pillar. A 
flat rod slides into fittings on the back of' t he 
pillar. The movab le lens holder and the fin(' 
adjustment arc• screwed lo the top of the• rnd. 
Height is 9 inches and it is s igncd, -J. Cuff, 
London, Inv. & Fee." • 

Fig. 295. Moker unknown; simple; C. 1760. 
(AFIP 49174 · 60-4713 -400) 

This ini'ltrumcnt (Fig. 295) has a circular 
brass hasc 1-V8 inches in diameter that sup
ports the ~J-inch-high, slender pi ll ar al the Lop 
of which is a low-power lens mounted in o brass 
cel l. Thert' is a sliding socket on the pillar 
that carries the f'orceps rod. • 

F ig. 29 6. Maker unk nown ; s im p le; C. 1775 . 
(A F I P 49 167 · 60-47 13-3 13) 

The brass luh(' of this instrument Wig. 29G) 
is 7 8 inch long and :3 ' 1 inch in diam('t<'r. It 
has a low-power lens in a brass cell al one 
end, and al lhl• other a brass animalcule cage 
with a screw-in top. • 

A FIP 49164. Mokcr unknow n ; simple; C. 1775. 
Not illustrated. 

This insti·um('nt, similar to lhat pictured in 
Fig. 2D8 (..'\PIP t\9172), has a T-shapcd bra~;s 
plate that is J ...;314 inches long and 112 inch 
wide; the insidt> is cut away to 1-i)/Jf) x 114 
inch and the fon;(•ps holder slides inlo this 
area. The lens consists of two plano-co11v<'X 
glasses in cells that screw iulo a ring; the 
piano surfaces face each other. The 1-1/ 8
inch-Jong handle• and the• lens arm arc hing<'d to 
the plate and both fold upon it. It is :1 inches 
Jong when open. This type microscope was 
still on the market in 189:3. • 

This instrument (Fig. 297) is a modif'icalion 
of the Ellis aquatic microscope with a box base, 
6-112 x 1-1 ·2 inches, and a sockf't into which 
screws the 4-1 2-inch-high circular pillar. ~car 
the base or the pillar is a square section with 
an aperture into which the pin is inserted that 
carries the single mirror. 

The stage fils into a socket al the top of' the 
pillar, the center of which has been drilled Lo 
receive a rod wilh slide fitting to carry the lens 
arm. There is a socket at the side of the stage 
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Fig. 297. Henry Shuttleworth, London , Eng 
land; sim ple; C.1787 . ( AFlP 49163 -60 -471 3-37) 

to hold the forceps. Accessories are 2 objec
tives; :J ivory sliders; irnry talc box; and stage 
forc~ps. • 

Fig . 298. W. & S. Jones, London, Englond ; 
simple; 1789. (AFlP 49172 • 60-4713-96 ) 

This instrumcnl ( l<' ig. 298) is practically 
idenlical to anolhcr microscope in the Collec
tion whose maker is unknown, except that lh is 
mode I is larger. The plate is 2-3/8 inc hes 
long, and the lens arm and ivory handle fold 
upon lite plate. ll is 4 inches long when open. • 

Fig. 299. Moker unknown; simpl e; ofter 1790. 
(AF IP 49170 • 6 0-4713 -95) 

The hase of this instrument. (Fig. 299) is a 
circular white metal box 2-3/ 8 inches in diam
eter divided into six compartments . From its 
center arises a 1-1I 4-inc h-high circular, hollow 
pillar at the top of which is a 7/ 8-inch-long arm 
that. holds the biconvex lens; the arm is filled 
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. • 

Fig. 300. W. & S. Jones , London, England ; 
s imp le; C. 1795. (AFlP 49166 - 60-4713-331) 
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This instrument Wig. 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 is a section for the minor. There is a rack 
on the pillar Lhat 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 bas a glass plate and fitting for 
forceps . 

Accessories arc 4 objectives; extra square 
stage; and a brass slider. It is signed, "W. & 
S. Jones, 30 Holborn, London." • 

Fig. 301. W. & S. Jones, London, Englond; 
simple; C. 1798. (AFIP 49173 - 60-4713-399) 

The oval ebony base of this instrument <Fig. 
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 l -1 I 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 1-inch-diameter plane and 
concave mirror is fitted to the base. Height is 
4 inches . It is signed, "W. &S. Jones,Holborn, 
London." • 

F ig. 302. Maker unknown; simple; ofter 1800. 
(AFIP 49175 - 60-4713-368) 

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 the ring. Focusing is achieved 
by a screw motion. Below the plate is a screw
fixed pillar, the lower end of which screws 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. • 

AFIP 49177. Maker unknown; simple; after 
1800. Not illustrated. 

This instrument consists of a conical brass 
tube 1-114 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. • 

The construction of this instrument Wig. 
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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Fi g . 303. T . Horris & Son, London, England ; 
simp le; ofter 1820. (AFIP 49178 - 60 -4713 -33 7) 

hinged to the back plate. The ivory handle is 
2-l/2 inches long, and overall length of the 
instrument is 7-3/8 inches. It is signed, "T. 
Harris & Son, London." • 

F ig. 304. Dollond, L ondon, England; simple; 
ofter 1820. ( AF IP 49184 - 60 -4713-19) 

The 2-3/ 4-inch-high circular pillar of this 
instrument Wig. 304) is screwed to the 2-118 
x 1-3/4-inch brass base, and has attached a 
collar with a girnbal 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 s tage; there is a s ingle 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 sl ides. It is signed, "Dollond, London, 
Wollaston' s Doublet 40," and is very similar 
to the Englishman William I-I. Wollaston' s ori
ginal instrument. • 

AFIP 71804. Charles Stanhope, Chevening, 
England; simple; ofter 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 s lide-in cap with 
a 5/ 16-inch-square crystal into the other. 1 

Fi g . 305. Charles Stanhope, Chevening, Eng
land ; simple; ofter 1829. ( AFIP 49179 - 60· 
4713-3 09) 

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 eye, 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. Il has attached a 
5/8-inch-long handle with a 1/2-inch-diameter 
ring.• 
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AFIP 49180. Charles Stanhope, Ch evcning, 
Eng land; simple; ofter 1829. Not illustrated. 

The lens of this instrument, 8 4 x 3/ 8 
inches, is inserted into the 2-1 / 2-inch-long 
metal handle. • 

F ig. 306. Maker unknow n , simple; C. 1830. 
(AF IP 49181 - 60-4713-308) 

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 2-112-inch-long 
arm. The eye lens fits into one end of the arm, 
and the other has a screw opening for a handle. • 

f ig. 307. Maker unknow n; s imple; 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 sl.ightly 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. • 

A FI P 49183. Maker unknown, simple; C. 1830. 
Not illustrated. 

This instrument has a 1-112-inch-long and 
3/ 4-inch-diamctcr 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 s imilar to the linen prover micro
scope in Fig. 302 (AFIP 49175). • 

F ig. 308 . Maker u nk n ow n; s imple; C. 1 830. 
( AFIP 137 - 60-4713-335) 

This instrument (Fig. 308) has a 2-inch
diametcr 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 ru1d bottom, with a diaphragm between; 
focused by a screw motion, the tube pivots on 
the pillar. The instrument strongly resembles 
the linen tester type. • 

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 piano-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 slols for 
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Fig. 309. Jamin, Par is, France; simple; after 
1835. (A FIP 49169 - 60-4713 -372) 

slides with screw adjustment. The tube has an 
inclosed prism in the lower end and a 114 x 
5/ 16-inch aperture. It is signed, "Jamin, Opten, 
Brevete, Paris ." • 

Fig. 310. Charles Chevalier, Paris , F rance; 
simple; C. 1850. ( AF I P 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 l/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 2-118-inch box 
that serves as the base. When closed it is 
7-112 inches high. • 

AF IP 49185. F . L . West, London, England; 
simple; C. 1850. 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." • 

F ig . 311. Maker unknown; s imple; C. 1850 . 
(A F I P 49186 - 60-4713-370) 

This instrument (Fig. 311) has a base plate 
1-5/8 x 112 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 3-112 
inches. • 
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AFIP 49165. Mak e r unknown· simp le ; 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 
~crews the 1-3/ 8-inch-long lens barrel; there 
1s a plano--convex lens at each end of the 
barrel. • 

Fig. 312. Maker unknown; simple; after 1850. 
(AF IP 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 lieberkiihn but it is 
not silvered. The front, which extends beyond 
the lens, is concave and blackened· the lens 
is plano--convex glass. Height is 3-314 inches.• 

This instrument <Fig. 313) has a 1-inch-high 
blackened brass tripod base, to which are at 
tached two 2-inch-diameter plano-convcx lenses 
in blackened brass rings; both lenses are low 
power and the focus is fixed. • 

F ig. 314. Maker unknown; s Im pie; ofter 1850. 
(AFIP 49176 - 60-471 3-388) 

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. • 

F ig. 313. Maker unknown; simple; ofter 1850. F ig. 315. Maker unknown; simple; before 1867. 
(AFIP 49171 - 60-4713-367) (AFIP 133 - 60-4713 -278) 
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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. • 

Fig. 317. James W. Queen & Co. , Philadelphia, 
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 8 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 cylindrical rod with rack, the upper portion 
of which carries a fixed arm for the lenses; a 
pinion controls the rack. When closed it is 7 
inches high. • 

Fig. 316. James H. Logan, Allegheny , Pa.; 
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, 5-112-inch-high pillar, the 
parts of which are glued together; tho plane 
glass minor is attached to a rotating button arm 
on the pillar. An arm is attached at the top of 
the pillar and carries the lens. Tho center of 
the pillar is cut away on two sides to house a 
screw that actuates tho coarse adjustment. The 
4-1/ 2 x l-112-inch stage has a circular aperture 
and two stool clips. Height is 8-1/ 2 inches. 
<Donated by Bausch & Lomb Optical Company) • 

AF IP 49188A. James 'H. Logan, Allegheny , Pa.; 
simple; 1869. Noi illustrated. 

This instrument is a duplicate of that in 
Fig. 316 <AFIP 49188) by the same maker. • 

AFIP 55557. Jomes W. Queen & Co., Philadel
phia, Po .; simple; before 1875. NOL illustrated. 

This instrument consists of a brass cylin
drical tube, J-1/ 4 inches long, the ring lop 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. • 

AFIP 205867. Maker unknown; simple; C. 1900. 
Not illustrated. 

This is an all-brass, 1-inch-diametcr 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) • 
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Fig. 318. Maker unknown; simple; C . 1900. 
(AFIP 160 - 60-4713-366) 

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. Inc losed 
within the pillar is a rack and pinion controlled 
inner tube, attached to tho Lop of which is a 
1-1/ 2- inch-long arm for the triple eyepiece. At 
the opposite end of the box is a 5-112-inch-high 
rod for a small electric lamp; there is a separate 
battery box. This is an early example of a 
simple portable microscope with a built-in 
electric lamp light source. • 
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Fig. 319. Andrew W. Ross & Co., L ondo n , 
England ; si mple dissecting; C. 1831. (AFIP 
49401 - 60-471 3-363) 

This all-brass instrument (Fig. 319) has a 
tripod base that supports the 4-1/ 2-inch-high 
tubular pillar; a triangular bar within the pillar 
has a rack and pinion vertical adjustment. 
Attached to the top of the triangular bar is a 
i>-5/ 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 1-112
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." • 

This all-brass instrument <Fig. 320) has a 
tripod 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-Jong 
arm with rack and pinion tcnninates in a 5/ 8

F ig . 320. And rew W. Ross & Co., L ondon, 
England; simple dissecting; C. 1832. (AF I P 
49400 - 60-4713-322) 

inch aperture for the ocular. The gimbal for the 
1-3/ 4-inch-diameter mirror is inserted into the 
base. 

The stage is 4-314 x 2-7 /8 inches, has a 
1-112-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 s igned, "Ross, 
London, 2038." • 

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 s ingle mirror on a swivel. On top of the 
6-112-inch-diameter stationary, brass, circular 
stage plate is a revolving stage 4-1/ 8 inches in 
diameter; there is a 1-3/ 8-inch-diameter aperture 
in the center of the stage. 

A magnifying lens is attached to the swive l 
arm that is fixed to one of the corner pillars. 
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F ig. 321. R. & J. Beck, L ondon, Englond; 
compound binocular dissecting; C . 1865. (AFIP 
49402 - 63-6552 ) 

The swive l binocular attachment is attached to 
an adjustable rack on the opposite pillar. This 
binocular anangcment was devised by Beck in 
1860 from a concept by Nachet. lt is signed, 
"R. & J. Bock, 31 Cornhill, London, 4843." • 

F ig. 322. Maker unk now n; s im p le d issec t in g; 
C . 1870 . (A FI P 182 - 60-4 713-360) 

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-d iameter stage with a black glass 
insert. A round double mirror inclosed in brass 
is attached to a 3-114-inch-high tubular brass 
pillar thaL contains the vertical adjustment and 
serves as one of the three legs. Attached at the 
top of the pillar is a 3-inch-long arm that holds 
the ocular. • 

F ig. 323. Maker unknown; compound dissecting; 
be f ore 1870. (AFIP 49404 - 60-4713-306 ) 

The 6-i nch-diamcter round metal stage of 
this instrument (F'ig. 323) also servos as the 
base; inserlcd into the stage is a glass plate. 
Extending from the rear ofthe stage is an 8-112
inch-hi gh curved pillar with rack and pinion 
adjustment. The 8-1/ 8-inch-long body tube is 
attached to the rack. Height is 12 inches. • 

AFIP 517955. Bausch & Lomb Optical Co. , 
Rocheste r , N.Y. , simple dissecting ; 1874. Not 
illustrated. 

This instrument consists of a small wooden 
case 3 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 ~tage fo1ms 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, 7'1," and on the lens holder, ~Bausch 
& Lomb Optical Co., Rochester, N. Y., USA." • 

Fig. 324. Corl Z eiss, Jeno, Germony; simple 
photogrophicol dissecting; C. 1879. (AFIP 
49406 - 66-2829) 

The base of this instrument <Fig. a24> is 
$-114 x 3-1/ 2 inches and supports the :3-:3/ 8
inch-high pillar; screwed to the pillar is the 
5-1 14 x 3-7/ 8-inch stage plate. As accessories, 
the instrumt•nt has two stereoscopic cameras 
with time and instantaneous shutters, and a 
camera stand. It is known as the Braus-Driincr 
model ancl is one of the first cameras made for 
stereoscopic photomicrography. lt is signed, 
"Carl Zeiss, .Jena, No. 187.~ • 

The :J-112 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 

F ig. 325. Bousch & Lomb Opticol Co., 
Rochester, N.Y .; simple dissecting; C. 1880. 
(AFIP 156 - 60-4713-393) 

slides in and attached to it is a 2-inch arm that 
holds the lens. When closed it is 4 inches high, 
and is signed, "Bausch & Lomb Optical Co., 
Pat. Aug. :J, 1880." • 

AFIP 177. Chevollier, Paris , Fronce; simple 
dis sec ting; C. 1880. Not illustrated. 

This instrument is made of brass and cast 
iron. The top plate is attached to lhc 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 
5-112-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. lngt. Chevallier, Optician du 
Roi, a Paris." • 

The 4-1/ 8 x 5-3/ 8-inch horseshoe base of 
this instrument Wig. 326) supports the 3-3/4
inch-high pillar to which is attached the 3-112 
x 4-114-inch glass stage plate. Contained within 
the pillar is a triangular bar, to the top ofwhich 
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Fig. 326. Bausch & L omb Optical Co., Roches
te r , N.Y.; simple dissecting ; 1900. (AFIP 
337715 - 60-4713-27) 

is attached a Jointed arm for the double lens. 
It has a 2-inch-diameter double mirror. When 
closed it is 6 inches high, and is signed, 
"Bausch & Lomb Optical Co., New York, 
Rochester, N .Y., Chicago, 3.3721." • 

AFIP 17775. Bausch & Lomb Optical Co . , 
Rochester, N .Y.; simple binocu lar dissecting; 
C. 1900. 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." • 

AFIP 17773. Bausch & L omb Opt ical 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 and the double mirror is 2 inches in diam
eter. It is signed, "Bausch & Lomb Optical 
Co., Rochester, N.Y." • 

The horseshoe base of this instrument (Fig. 
327) is 5-114 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-longswinging arm 

Fig. 327. Bausch & Lomb Optical Co., Roches· 
ter, N .Y .; simple binocular dissect ing; C. 1903. 
( AFIP 17774 - 60·4713-390} 

is attached to the lop of the bar and screwed to 
its end is another arm that ends in a 1-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 4-114 x 4-1/ 2 inches and 
attached to it is a glass 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
piecc screwed to the pillar. When closed it is 
6-7/8 inches high, and is signed, "Bausch & 
Lomb Optical Co . , Rochester, N.Y., 52753." • 

AF IP 196. Bausch & L omb Optica l Co., 
Rochester, N .Y . ; simple dissecting; C. 1905. 
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 
1-inch arm lens holder. When closed it is 4-114 
inches high, and is s igned, "Bausch & Lomb 
Optical Co., Rocheste r, N.Y." • 
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Fig. 328. Bausch & Lo mb Optical Co., Roches 
ter, N. Y. ; si mple d i ssecting; C . 1906. (AFIP 
185 - 60 - 4713 -396) 

The 5- L 2 x 4-inch black horseshoe base 
supports th f> :1- inch-high tubu lar pi l lar of this 
instrum(•nL <Fig. 328) that conta ins the rack and 
pinion adj ustment. At the top of the triangular 
bar that slides into the pi llar, there is ailached 
a 2-inch arm into whi ch is scrc>wcrl another arm, 
2-314 inches long, that terminates i n a 1- i nch 
aperture for the ocular. 

T he stage is 3-7/ 8 x 3 inches, and has a 
sliding vukanite stage insert with a 1-i nch 
central aperture. When closed it i s 4-3/ 4 inches 
high, and is s igned, " Bausch & Lomb, 77937." • 

171 


	Beginning
	Foreword V-VI
	Preface VII-VIII
	Table of Contents IX
	History of the Microscope X-XVIII
	Electron Microscopes XIX-XX

	Part 1 1-171
	Compound Monocular Microscopes 1-135
	Compound Binocular 137-150
	Electron Microscope 151
	Simple Microscopes 153-165
	Dissecting Microscopes 167-171




