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“Mr. Spencer was, in the truest acceptation of  the word, a ge-
nius. Life was not to him a contest for the possession of  what 
the world commonly calls gain; no man was ever more indif-
ferent to this than he.”
– Hamilton L. Smith 1882, American Professor, Biologist, 
and Photographer

It is generally quite reductive to attri-
bute the formation of  any particular field 
to the actions of  just a singular individual. 
Typically, such views of  history oversimplify 
the course of  events and have a tendency to 
skip over the many small contributions that 
enabled significant change to happen. At the 
same time, it is important not to undersell 
the great waves that certain individuals in 
history can make around them, and indeed, 
it would be only a fragmentary telling of  the 
development of  the American optical indus-
try to go without mentioning the immense 
contributions of  Charles A. Spencer. Spencer 
was an industrious figure, someone utter-
ly committed to perfecting his work to the 
greatest degree possible and endeavoring to 
go beyond that all the same, leaping into the 
pit of  curiosity that is the world of  scientific 
discovery.

Spencer was born in 1813 in the small town 
of  Quality Hill, Lenox, New York to parents 
Ichabod Spencer and Mary Smith, his father 
having served as an officer of  the United 
States Army during the War of  1812 He 
began his studies at the Cazenovia Academy, 
subsequently graduating to Hobart College 
before switching to Geneva and then, finally 
Hamilton College in Clinton, New York.
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Early on, Spencer is said to have expressed 
his aptitude for scientific discovery, likely 
apocryphally, though certainly befitting his 
character, constructing his first lens at barely 
twelve years old, however crude it may have 
been. In a written memoir for the American 
Society of  Microscopists, of  which, Spen-
cer was made an honorary member1, fellow 
microscopist and pioneering American scien-
tist, Hamilton L. Smith described Spencer as 
exceptionally industrious, even from a young 
age.

Dissatisfaction with his education arose in 
young Spencer however, owing partially to 
an apparent lack of  focus from the college 
on the scientific subjects that sparked his 
interest and to Spencer’s own feeling of  guilt 
as a self-described “charity student” with his 
uncle serving as one of  the trustees of  Ham-
ilton. Leaving the college, Spencer endeav-
ored on his own to continue his studies in 
the sciences and eventually develop his own 
scientific instrument company. It should be 
noted that the American optical industry as 
Spencer would discover it in the early 1800s 
was one dominated by imported instruments 
and parts. Spencer would be entering a space 
where he would need to develop an edge 
against the established optical



manufacturers of  Europe for selling in the 
American market. Though precise details 
in sources on Spencer’s life can be sparse, 
around 1838, Spencer entered the optical 
industry in partnership with his cousin, 
Hamilton Spencer, as a producer of  fine tele-
scopes and microscopes, operating out of  a 
workshop in Canastota, New York. It is also 
at this time that Spencer would marry Mary 
Morris Stilwell to which they would have 
several children. Though the partnership with 
Hamilton Spencer would dissolve in the years 
immediately following after a lack of  finan-
cial success, Charles Spencer would continue 
working in the optical field, particularly to-
wards the development of  achromatic lenses.

“There is in existence a portrait of  
him, taken when he was but sixteen 
years old, and which must have been 
a very truthful likeness, for it shows 
clearly the character of  the future 
man. He is looking straight forward 
with fearless eye, and already reading 
on the scroll of  fame with the name 
of  Charles A. Spencer.”
– Hamilton L. Smith

These types of  lenses, thus far pioneered 
by Charles Chevalier and Georges Ober-
hauser in Europe, corrected1 two principal 
distortions found in single lenses, chromatic 
and spherical aberration. The former origi-
nates from a lens refracting different wave-
lengths to different focal lengths, producing 
a  skewed color effect, the latter from light 
refracting at a different angle depending on 
the position it hits the lens, lowering overall 
image quality. Spencer would ultimately

succeed in manufacturing lenses that correct-
ed for these distortions, with his craftsman-
ship being such that some even theorized 
that his success might come from the dis-
covery of  some new type of  glass2. Instead, 
however, Spencer’s success lie in simple but 
careful manufacture of  his optical products, a 
practice that began to earn Spencer praise in 
the optical field.

In his memoir on Spencer’s life, Hamilton 
Smith wrote, “in 1847, when Spencer made 
for Dr. Gilman, of  New York… there were 
not over four or five achromatic microscopes 
in the City of  New York. Dr. Gilman, having 
showed to Mr. Spencer one of  these, a Che-
valier, Mr. Spencer remarked that he thought 
he could make a better one, and the doctor 
decided to let him try”. From his efforts, 
Spencer’s creation astounded Dr. Gilman for 
its clarity in observing even the most difficult 
of  test materials. Specifically, Spencer later 
noted in a letter that his scope, though not 
the best he knew himself  capable of  making, 
was well suited to observing the longitudinal 
striae of  the diatom Navicula hippocampus, a 
form of  microalgae and notable benchmark 
of  microscopic observational power at the 
time. By the following year, Spencer’s micro-
scope optics would come to great renown, 
being referred to in a letter to the editors of  
the American Journal of  Science3 by famed 
microscopist Jacob W. Bailey as far superior 
to any of  French design and of  the same 
caliber as the finest English optics.

Not satisfied with just having reached the 
benchmark for resolution, Spencer acquired a 
new sample of  diatom collected from the wa-
ter of  the Croton river in New York, one that 
proved more challenging to resolve under mi-
croscopic observation Navicula Hippocampus. 
Tirelessly working towards meeting the new
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challenge he set for himself, Spencer even-
tually produced a new objective capable of  
resolving the Croton diatom. Spencer sent 
his materials to Bailey, then a professor of  
chemistry at West Point, for study, to which 
the latter gave the name of  the new discov-
ery, Navicula Spencerii. Bailey would go on to 
defend Spencer’s optics in a later publication 
from critics of  the emerging American mi-
croscope manufacturer, specifically noting 
how he sought to correct the notions that 
“[charge] me with [first] with underrating the 
English microscopes; [second] with over-rat-
ing both the merits of  our own artist Spen-
cer, and the difficulties of  N. Spencerii as a 
test object”. To that end, Bailey embraced 
Spencer’s new microscopes over their Eu-
ropean competition, further mentioning an 
exchange of  correspondence with London 
researchers concerning N. Spencerii, which, 
with the premier English microscopes avail-
able, “could make nothing” of  the sample 
given to them, unlike Bailey with his Spencer 
scope. Though it did not take long for Euro-
pean microscopists to resolve Spencer’s new 
benchmark with refinements to their micro-
scopes and test methodology, the commotion 
generated by the feat firmly cemented Spen-
cer’s name in Europe as one to watch out for.

“Comparing the performances of  this 
objective with the recorded perfor-
mances of  other object glasses which 
from time to time have appeared in 
the Journal, I cannot resist the con-
viction that it is the best objective 
ever produced, and far the best.”
– Alexander S. Johnson writing for 
the American Journal of Science 
and Arts

Indeed, in the years following the N. Spence-
rii discovery, Spencer would not only come 
across another new diatom to which his 
scope alone could resolve4, but excel above 
his European competition in terms of  resolv-
ing power relatively consistently. Spencer’s 
new challenge and one of  his most persistent 
pursuits through the 1850s and 60s was his 
quest to produce objectives with greater and 
greater angles of  aperture, that is, angle from 
focal point to ends of  the diameter of  the 
lens. By this point in the 19th century, con-
sensus in the field of  microscopy had gener-
ally been that objectives with angles of  aper-
ture greater than 135° simply did not give the 
resolving power to see the fine details desired 
by scientists of  the day. However, Spencer 
remained convinced that objectives with large 
angles of  aperture could be made that could 
outperform their shallower-angled peers. 
Spencer would produce a number of  such 
wide-angled objectives, even producing some 
with an angle of  aperture of  up to 175°. For 
his trouble, Spencer would find his hypoth-
esis validated as his wide-angled objectives 
successfully provided the resolving power he 
sought, in part, contributing to industry-wide 
reevaluations of  the practice of  avoiding 
objectives using large angles of  aperture. 
Hamilton Smith proposes in his memoir a 
possible origin for this general misconception 
then-plaguing microscopy, that being that the 
process of  increasing the angle of  aperture 
was so laborious, step-intensive, and prone 
to defects that would need to be accounted 
for that the majority of  microscope manufac-
turers who attempted it stopped before the 
process was fully refined, accordingly yielding 
objectives that performed worse than their 
shallow-angled relatives. To this point, Smith 
describes Spencer as taking a full two years 
between initial development of  a 170° objec-
tive and its satisfactory refinement for sale.
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Bearing the fruits of  his investment, Spen-
cer’s wide-angled objectives brought him to 
even greater renown, not only as a pioneer 
of  American microscopy, but as a worldwide 
scientific figure in his field. 

In one particularly anecdotal instance of  
Spencer’s work clearly speaking for itself, 
there lies the story of  Robert B. Tolles, a 
young man of  limited formal education, who, 
after stumbling upon Spencer’s workshop in 
Canastota, New York, became so fascinated 
in the trade that he took it upon himself  to 
make it his own life’s work. Starting in 1843 
from his fateful visit, Tolles would become 
Spencer’s apprentice, creating a number of  
inventions over the course of  tenure and 
earning the title of  pioneering scientist in his 
own right. Maintaining his apprenticeship 
for fifteen years, Tolles would operate on his 
own accord beginning in 1858 before eventu-
ally accepting a senior position at the Boston 
Optical Works. Like Spencer, Tolles worked 
assiduously on his craft, producing works 
that were as much intricate pieces of  art as 
they were precisely calibrated pieces of  sci-
entific equipment. Though he would be less 
financially successful than Spencer, Spencer’s 
apprentice would go on in history as a prolif-
ic optical scientist with a great many inven-
tions to his name. 

By 1854, Spencer had formed a new partner-
ship with A. K. Eaton which served the pair 
well, especially after securing a number of  
lucrative contracts including for the construc-
tion of  the telescope at the Litchfield Obser-
vatory at Hamilton College, New York. Then 
the largest telescope in the country, the proj-
ect was finished in 1856, awarding $10,000 to 
Spencer and Eaton. That same year, the pair 
were awarded the contract for the construc-
tion of  a heliometer at the Dudley

Image and signature of  Robert B. Tolles included in 
his memoir, written by Geo. E. Blackham in 1884.

Observatory in Albany, New York. To re-
search his task thoroughly, Spencer embarked 
on a six month trip to Europe to study the 
leading examples then constructed. Though 
productive in terms of  the contacts made 
and knowledge gained, Spencer’s trip would 
ultimately be a wasted one as the project 
became sidelined by its patrons. Nonetheless, 
while the Dudley project faced issues from its 
patrons, Spencer also bore his own share of  
difficulties with regards to his business
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management. Spencer microscopes were 
well-regarded and his workshop received a 
good deal of  demand, but, Spencer himself  
began to develop a reputation for tardiness 
and unfulfilled orders, at one point allegedly 
amassing “$20,000 to $25,000 or more” in 
incomplete orders at one time. Despite being 
the source of  his strength as a microscope 
manufacturer, Spencer’s meticulousness in 
ensuring that every product produced by 
his workshop met his high standards greatly 
slowed down production, substantially limit-
ing the growth of  his company.

While Spencer’s fortunes had thus far seen 
him reach notoriety in his field, the fall of  
1873 would see Spencer face one of  his big-
gest challenges yet. In the intervening years 
following the failure of  the Dudley Obser-
vatory project, Eaton and Spencer separated, 
with Spencer instead taking up work with 
his sons in his Canastota workshop. One fall 
night around 11:00 PM, the building next-
door to Spencer’s workshop caught fire and 
became engulfed in flames. Burning through 
the night until morning, Spencer’s workshop, 
with its collection of  precision instruments 
and yet-to-be completed products, was en-
tirely reduced to rubble. The fire proved a 
debilitating loss for the meticulous artisan 
who had occuipied it for decades, but, it 
would not put an end to Spencer’s work. 
Moving to Geneva, New York in 1875, Spen-
cer and sons began work for the Geneva 
Optical Company where they stayed for two 
years before once again moving to indepen-
dent operations, now adopting the company 
name C. A. Spencer & Sons. Just as well a 
reward for a storied career of  scientific ex-
ploration and pioneering, Spencer’s company 
was awarded a gold medal at the 1878 Paris 
Exhibition for their exemplary their micro-
scope objectives. 

This would be one of  Spencer’s final acco-
lades however, with illness taking him after 
three weeks on September 28, 1881.

An illustration of  a No. 15 model Spencer Micro-
scope from a 1920 company catalogue. 

Spencer’s legacy would be carried on by his 
son, Herbert Spencer, who, having left his 
father’s workshop in 1880 to work inde-
pendently, establishing the H. R. Spencer 
Company in Cleveland, Ohio. Still, the field 
of  American optics of  Herbert Spencer’s 
day was no longer the desolate industry his 
father had found. By the late 19th century, 
other leading local producers of  cutting-edge 
optics had emerged including the famed 
Bausch & Lomb Optical Company and new 
European manufacturers had begun to rise in 
popularity, particularly Carl Zeiss.

However, like his father, Herbert’s superb 
handiwork found a place for his company in 
the industry, even amid heightened compe-
tition. In 1890, Herbert Spencer once again 
relocated the firm, this time to Buffalo, New
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York where it would ultimately stay. He fur-
ther engaged in a partnership with Fred L. 
Smith, establishing his company under the 
name Spencer and Smith. Reorganized as the 
Spencer Lens Company in 1895, the compa-
ny thrived under the younger Spencer’s lead-
ership, expanding as a prominent American 
optical manufacturer. Unfortunately, Spen-
cer’s leadership was not to last as he became 
gripped with illness, passing on February 7, 
1900. With the death of  the Spencer fam-
ily, outside expertise was brought in in the 
form of  Hermann Kellner of  Zeiss and Carl 
Dieckmann. Though the loss was quite deter-
imental for the company, it would recover in 
time, steadily earning a reputation as a suppli-
er of  finely manufacturer optics and scientific 
instruments.

Nonetheless, the company whose origins lay 
the foundation of  the American optical 

 industry began to be superseded by later ad-
ditions to the field, most prominently Bausch 
& Lomb. Foreign optical manufacturers like 
Zeiss also came steadily increase their hold 
the American optical field, especially regard-
ing the production of  glass for instrument 
production.

This latter point in particular would be-
come a concern of  national security come 
World War I when German imports would 
no longer be viable and demand for instru-
mentation would increase sharply. Hence, in 
the wake of  World War I and the American 
military’s need to ramp up local produc-
tion of  optical glass, both the Spencer Lens 
Company and Bausch & Lomb experienced 
an upswell of  investment to meet demand. 
Come the 1920s, the Spencer Lens Company 
would be producing a variety of  optical prod-
ucts, from its original forte in microscopes to

Workers at the Spencer Lens Company inspecting optical glass samples, 1918.
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optics for photography and projection. 
However, the company’s success would be 
profoundly shaken by the Great Depression, 
opening the door for a 1935 purchase by its 
competitor, the American Optical Company. 
The Buffalo plant would continue operations 
under American Optical and microscopes 
produced by the plant would retain a “Spen-
cer” mark under the American Optical logo 
for some ten years before ultimately, the 
company was absorbed fully into American 
Optical in 1945.

The Spencer Lens Company, its origins trac-
ing to its founder, Herbert Spencer, and fur-
ther, his father, Charles A. Spencer represents 
the culmination of  one hundred years of  
effort from a remarkable group of  individu-
als. Spencer, for all his heretofore described 
genius was assisted frequently by just as im-
portant people. Tolles, Herbert Spencer, and 
countless other assistants and craftspeople 
contributed to the sum total that left an in-
delible mark on the American optical indus-
try and the progress of  science.  It is by their 
work that others still could accomplish theirs, 
simply by the virtue of  how many leading 
scientific minds used Spencer optics to make 
their crucial discoveries. In this observation 
on the cumulative nature of  science, it is 
imperative that such stories are preserved for 
the benefit of  future readers’ inspiration, by 
which their curiosities may grow and science 
advance further still.

Further Reading

Thomas, John. “I Saw Them Making Micro-
scopes.” Buffalo: American Optical Compa-
ny: Instrument Division, 1937.

– A short description of  walking through what was 
once the Spencer Lens Company’s facility in Buffalo, 
New York in 1937 as it existed under the American 
Optical Company.

Notes

1 Correcting the aberrations does not nec-
essarily mean they would entirely disappear, 
only that their effect would be diminished for 
more effective microscopic and telescopic 
observation.

2 Specifically said to have been noted by 
Andrew Ross, a leading English microscope 
producer.

3 Also referred to as Silliman’s Journal.

4 The diatom, a type of  Grammatophora Ma-
rina, was described as only being able to be 
resolved at the time by a Spencer microscope.
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