
Chapter 2 1 

American Historians of Chemistry in the Late 19th Century 2 

 3 

During the period in American history that led to the formation of the American 4 

Chemical Society, there were already distinguished chemists who were interested 5 

in the history of chemistry.  In this chapter, five of these men will be discussed: 6 

Henry Carrington Bolton, Benjamin Silliman, Jr., J. Lawrence Smith, John W. 7 

Draper and George F. Barker. 8 

 9 

2.1 Henry Carrington Bolton (1843-1903) 10 

 11 

One of the most remarkable characters in American chemical history was Henry 12 

Carrington Bolton (Figure 2.1). 13 

 14 

 15 

 16 

Figure 2.1 Henry Carrington Bolton (1843-1903)  Chemist, Historian, Bibliophile 17 

 18 



He was born in New York City and received his B.A. in Chemistry in 1862 from 19 

Columbia University.  He pursued advanced education in chemistry in Europe.  He 20 

studied in Paris with Jean-Baptiste Dumas (1800-1894) at the Sorbonne and with 21 

Charles Adolfe Wurtz (1817-1884) at the Ecole de Medicine.  He studied with 22 

Robert Bunsen (1811-1899), Gustav Kirchoff (1824-1887) and Hermann Kopp 23 

(1817-1892) at Heidelberg.  Kopp wrote the famous History of Chemistry 24 

(Beitrage zur Geschichte der Chemie (1869)).  While Bolton learned a great deal 25 

about the spectroscopy of chemical compounds, he also fell in love with chemical 26 

books and the history of chemistry.  He also studied with Friedrich Wohler (1800-27 

1882) at Gottingen and received his Ph.D. in 1866 (“On the Fluorine Compounds 28 

of Uranium”).  He worked with August Wilhelm von Hofmann (1818-1892) in 29 

Berlin.  After receiving his doctorate, he continued to travel in Europe, both for 30 

pleasure in Nature and to meet more chemists. 31 

 32 

While Bolton achieved many things during his lifetime, and joined more learned 33 

societies than anyone in his generation, his great life’s work was his Select 34 

Bibliography of Chemistry (1492-1892). (Figure 2.2) 35 

 36 

 37 

Figure 2.2 Title page from A Select Bibliography of Chemistry (1492-1892) 38 

 39 



Bolton was active in the American Association for the Advancement of Science, 40 

including serving as its President, and led a committee on chemical bibliography. 41 

He also published a Catalogue of Scientific and Technical Periodicals (1665-42 

1882).  George Washington University appointed him as a non-resident lecturer on 43 

the history of chemistry. 44 

 45 

2.2 Benjamin Silliman, Jr. (1816-1885) 46 

 47 

Although Benjamin Silliman, Jr., is often forgotten in favor of his famous father, 48 

he definitely made a name for himself, especially in the area of the journalism and 49 

history of chemistry.  (Fig. 2.3) 50 

 51 

 52 

 53 

Figure 2.3 Benjamin Silliman, Jr., Professor of Chemistry, Yale University 54 

 55 

 56 



Silliman’s educational career is largely associated with Yale University.  He 57 

received both his B.A. (1837) and M.A. (1840) degrees in Chemistry from there 58 

and became a Professor as well (1846).  In 1847 he became a Professor in the 59 

School of Applied Chemistry, and in 1861 this became the Sheffield Scientific 60 

School.  Silliman, Jr., was a dedicated teacher and produced two classic books: 61 

First Principles of Chemistry for the Use of Colleges and Schools (1846) and First 62 

Principles of Physics or Natural Philosophy Designed for the Use of Schools and 63 

Colleges (1859).  And he was a founding member of the United States National 64 

Academy of Sciences (1863).  65 

 66 

In the present context, Benjamin Silliman, Jr.’s, most important contributions are 67 

associated with his editorship of The American Journal of Science and Arts (1838-68 

1885) and his contributions to The American Chemist (1870-1877).  He was 69 

elected to present a speech at the 1874 Northumberland Centennial of Joseph 70 

Priestley’s discovery of oxygen on “American Contributions to Chemistry.” This 71 

speech grew into a very long article in The American Chemist (Volume 5, 1874/5, 72 

70ff).  It was reprinted as a single essay in 1874 in Philadelphia. The article is still 73 

the best source for a good understanding of the contributions of America to 74 

Chemistry from 1776-1876.  A detailed discussion of this paper is contained in 75 

Chapter 3.   76 



 77 

 78 

Figure 2.4  79 



2.3 J. Lawrence Smith (1818-1883) 80 

 81 

Another very active historian of the American chemical sciences in the late 19th 82 

century was John Lawrence Smith.  He was especially interested in the history of 83 

American industrial chemistry. 84 

 85 

 86 

 87 

Figure 2.5 John Lawrence Smith 88 

 89 

J. Lawrence Smith showed an early interest in mathematics and chemistry.  He 90 

attended the University of Virginia when he was yet sixteen years of age and 91 

followed a course of study in Civil Engineering.  He entered the Medical College 92 

of South Carolina in 1838 and received his M.D. in 1840.  He presented a thesis on 93 

the “Compound Nature of Nitrogen.”  But, he had already been active as an 94 

analytical chemist in Charleston, South Carolina and published two papers in the 95 

American Journal of Science and the Arts in 1839.   96 

 97 

Dr. Smith then spent many years in Europe, mostly in Paris and in Giessen.  He 98 

studied with the best scientists, such as Dumas and Liebig.  He became a lifelong 99 

disciple of Liebig.  He was the most learned American analytical chemist of the 100 

19th century. His National Academy of Sciences biography was written by 101 

Benjamin Silliman, Jr., a life-long friend and correspondent.  A compilation of his 102 



more than 100 scientific papers was published in 1884 by Joseph Benson of 103 

Louisville, Kentucky.  The first such compilation was published in 1873 as 104 

Mineralogy and Chemistry: Original researches by Prof. J. Lawrence Smith. My 105 

own copy was presented to Benjamin Silliman, Jr. 106 

 107 

Professor Smith was associated with the University of Louisville, which was 108 

founded by his father-in-law, James Guthrie (1792-1869).  He served there from 109 

1854-1866.  But, his heart was more in research and travel.  His thoughts turned to 110 

the history of chemistry and he met many of the leading figures in mid-19th century 111 

chemistry.  He was also elected to many foreign academies of science.  This led to 112 

being elected as President of the American Association for the Advancement of 113 

Science in 1872.  His Presidential address to the 1873 Portland, Oregon national 114 

meeting of the AAAS is still in print.  It is also still worth reading.  He envisioned 115 

a day when University professors would be little more than educational drudges 116 

weighted down by a heavy teaching load and administrative duties.   117 

 118 

At the 1874 Northumberland meeting mentioned above, J. Lawrence Smith gave 119 

the lecture on “The Century’s Progress in Industrial Chemistry.”  He set the stage 120 

for “modern chemical industry” from the age of Paracelsus, when a scientific 121 

challenge was issued to the medical community.  He valued chemical medicine 122 

with its almost innumerable pharmaceuticals.  Chemistry impacted almost all the 123 

industrial enterprises of the late 19th century.  Smith reminded his auditors that 124 

chemical industry provided large sums that could be used to further the science of 125 

chemistry. In honor of Priestley, he discussed the industrial chemistry of oxygen 126 

first.  In this era, pure oxygen was produced primarily by heating chlorate of 127 

potash.  He also cited the discovery of ozone.  He cited the oxy-hydrogen torch as 128 

an important industrial tool, allowing the production of platinum on an industrial 129 

scale.  He went on to discuss the industrial production of chlorine.  He discussed 130 

bleaching powder (chloride of lime)(calcium hypochlorite), and the manufacturing 131 

of Smithson Tennent (1761-1815).  He reminded his audience that chlorine 132 

bleaching of cotton was what made it such an important substance.  While sulfuric 133 

acid had been known for centuries, the 18th century saw the invention of the lead 134 

vessel method for burning the sulfur.  The 19th century monopoly of Italian sulfur 135 

led to the development of a method based on the ubiquitous iron pyrites.  And, for 136 

copper containing pyrites, like chalcopyrite, the process yielded pure copper as a 137 



“byproduct!”  Another use for sulfur was in the production of bisulphide of carbon 138 

(CS2).  It was employed in the vulcanization of rubber as a solvent. It was also used 139 

as an industrial solvent for many fats, oils and fragrances. 140 

 141 

While many of the advances in industrial chemistry in the period 1774-1874 were 142 

achieved in France and England, Smith also featured American contributions to 143 

this area.  R.A. Tilghmann of Philadelphia developed a process to saponify fats by 144 

heating them with water at high pressure.  The glycerine produced in this process is 145 

highly useful.   146 

 147 

J. Lawrence Smith represented the “full picture” of an American chemist: He had 148 

an earned M.D; He had studied in Europe; He appreciated both exploratory and 149 

industrial chemistry; and he saw the usefulness of chemistry to pharmacy.  He 150 

knew the history of all these areas and moved in a very wide circle of world 151 

chemists. 152 

 153 

 154 

 155 

 156 

 157 

 158 

 159 

 160 

 161 

 162 

 163 

 164 

 165 

 166 

 167 

 168 

 169 

 170 

 171 

 172 



2.4 John W. Draper (1811-1882) 173 

 174 

John W. Draper was the first President of the American Chemical Society.  His 175 

biography is also quite interesting. 176 

 177 

 178 

 179 

Figure 2.7 John W. Draper 180 

 181 

John William Draper was born in England in 1811.  He was educated at home for 182 

his early instruction, since his father was well qualified to do so.  His grammar 183 

school was headed by an American.  Draper succeeded brilliantly and delivered the 184 

valedictory address for his school; the first of many famous speeches.  In 1829 185 

Draper entered the University of London and studied chemistry under Edward 186 

Turner (1796-1837).  After the death of his father in 1832, he immigrated to 187 

America with his mother and sister and joined a Wesleyan colony in Virginia.  He 188 

immediately commenced his career in chemistry and his first paper in the 189 

American Journal of Science and Arts appeared in July, 1834.  190 

 191 

 192 



In 1835 he moved to Philadelphia to attend the University of Pennsylvania.  193 

Philadelphia was the leading center for chemistry in America during this time 194 

period with notables like Robert Hare (1781-1858) and J.K. Mitchell (1798-1858). 195 

Draper received his M.D. in 1836 with a thesis on “Glandular Action.” It was soon 196 

published in the Journal of the Franklin Institute.   197 

 198 

In 1839 Draper was elected Professor of Chemistry at the newly founded 199 

University of the City of New York.  He became President of the Medical School 200 

in 1850.  His medical specialty was physiology and he was the American leader in 201 

this rapidly developing field.  202 

 203 

But, with all his achievements in pure chemistry and medicine, he is best known 204 

for his work in Natural Philosophy and History.  (Fig. 2.8) One of his 205 

pronouncements was: “A true theory is like a window of crystal glass, through 206 

which we can see all the objects in their proper positions and colors and relations, 207 

no matter whether they are such as are near or those that are at a distance; no 208 

matter whether they are directly before us or enter only obliquely into the field of 209 

view. A fictitious theory is like a Venetian blind, which has to be set in a certain 210 

position with respect to the observer and only shows him objects for which it has 211 

been adjusted, and those in an unsatisfactory manner; but if he moves to one side 212 

or the other, or endeavors to see objects which are not directly in his way, his view 213 

is intercepted, or, perhaps, unless he makes a new adjustment, the light is shut out 214 

altogether!” 215 

 216 

 217 

 218 

 219 

 220 

 221 

 222 

 223 

 224 

 225 

 226 

 227 



 228 

 229 

Figure 2.8  A Textbook on Natural Philosophy (1848) 230 

 231 

John Draper was one of the fathers of photochemistry.  He was able to envision 232 

many “forms of energy” and focused on what he could prove was true.  He 233 

collaborated with the United States mint to produce one of the first diffraction 234 

gratings in America.  It led to dozens of brilliant experiments. 235 

 236 

Draper’s first great contribution to world culture was A History of the Intellectual 237 

Development of Europe (1863).  It was rapidly published in many languages and in 238 

many countries.  A favorable review: “It is one of the not least remarkable 239 

achievements in the progress of positive philosophy that has yet been made in the 240 

English tongue – a noble and even magnificent attempt to frame an induction of all 241 

the recorded phenomena of European, Asiatic and North African history.”  In 1864 242 

Draper was invited by the Historical Society of New York to present a series of 243 



lectures that were published as Thoughts on the Future Civil Policy of America.  244 

He went on to publish a monumental history of the American Civil War.   245 

 246 

One of Draper’s most famous lectures was given at his elevation to the Presidency 247 

of the newly founded American Chemical Society in 1876.  He reviews the 248 

progress in America of organizing societies and other formal vehicles for the 249 

prosecution of science: The American Philosophical Society of Philadelphia, The 250 

Smithsonian Institution, The American Journal of Science (Silliman’s Journal), 251 

The Sheffield Scientific School at Yale, The Lawrence Scientific School at 252 

Harvard, and The American Association for the Advancement of Science.  He 253 

encouraged all colleges to teach real science, especially chemistry. But, he 254 

reminded the chemists, that the existence of industrial chemistry provided the 255 

means to pursue the mysteries of material reality independent of both governments 256 

and universities. Draper emphasized that chemistry was the same throughout the 257 

universe and that spectroscopy had made it possible to study the material nature of 258 

the stars, including our sun. He was a medical doctor and encouraged the chemists 259 

to consider the physiology of the brain, not just the stomach. Most of all, he 260 

challenged the assembled chemists to be courageous and to march forward in their 261 

search for Truth.   262 

 263 

As prolific as John Draper was during his lifetime, many manuscripts were 264 

unfinished at the time of his death.  One of the most important was a biography of 265 

Benjamin Franklin.  This document has been carefully edited by Ronald Wilkinson 266 

and presented by the Library of Congress as a gift to all Americans. 267 

 268 

 269 

 270 

 271 

 272 

 273 

 274 

 275 
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 277 

 278 



 279 

 280 

Figure 2.9 Life of Franklin (1977) 281 

 282 

 283 

 284 
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 292 

 293 

 294 



2.5 George F. Barker (1835-1910) 295 

 296 

George Barker was the author of the National Academy of Sciences biography of 297 

John Draper.  He served as ACS President in 1891. 298 

 299 

 300 

Figure 2.10 George F. Barker 301 

 302 

George Barker was a master of both physics and chemistry.  He received a 303 

Bachelor of Philosophy degree from Yale in 1858.  He obtained his M.D. from 304 

Albany Medical College in 1863 and became Professor of Physiological Chemistry 305 

and Toxicology in the Yale Medical School in 1867.  He moved to the University 306 

of Pennsylvania as Professor of Physics in 1872. 307 

 308 

In addition to his outstanding work in experimental science, Barker was always 309 

interested in the history of a subject and delivered a famous lecture, “Electrical 310 

Progress since 1743,” to the American Philosophical Society in 1893.  He was also 311 

interested in other scientists and wrote National Academy of Sciences Memoirs for 312 



Frederick Augustus Genth, Henry Draper, John William Draper and M. Carey Lea.  313 

George Barker was elected to the National Academy of Sciences in 1876.  His own 314 

Memoir was written by Edgar Fahs Smith, who will be discussed in Chapter 5. 315 

 316 

George F. Barker was the first Physics Professor elected as President of the 317 

American Chemical Society in 1891.  He believed in the unity of Natural Science 318 

and made major contributions to many areas.  His chemistry text was first 319 

published in 1866 and remained in print well into the 20th century! He was 320 

President of the American Association for the Advancement of Science and 321 

addressed subjects such as “The Molecule and the Atom” and “Modern Aspects of 322 

the Life Question.”  One of his most famous lectures was his ACS Presidential 323 

lecture: “The Borderland between Physics and Chemistry.”  He employed all the 324 

known aspects of atoms and molecules to create a unified classical theory of 325 

chemistry.  This work is still worth reading and takes into account the full history 326 

of chemistry in the 19th century. 327 

 328 

2.6  Reflections 329 

 330 

During the first 25 years of the American Chemical Society, many chemists both 331 

knew and employed the full power of Natural Philosophy in their practice of 332 

chemistry.  They both knew and employed the history of chemistry, physics, 333 

biology and medicine in their daily thoughts.  These five men are a reminder of 334 

what good American chemistry looked like in the 19th century. 335 

 336 

 337 


