
The Oesper Collections contain an extensive collec-
tion of molecular models spanning the period 1890-
present that includes all of the standard varieties, such 
as ball and stick, space-filling, close-packed spheres, 
and polyhedral models (1). Also included is a less 
common type known as a valence-block model. This 
was not  intended to describe molecular structure but 
was rather employed to illustrate to introductory stu-
dents the principle of valence matching and its use in 
predicting the composition of simple molecules and 
nonmolecular solids. Reflecting this use, such models 
were frequently included in chemistry sets in the period 
1940-1960.  	
 	

	
 The museum’s earliest example is a small box of 
two-dimensional cardboard blocks of various shapes 
and colors, each with a number of projections intended 
to represent the classical valence value of the atom or 
radical in question. These could be fitted into the pro-
jections of other blocks having a complementary va-
lence so as to predict the composition of the resulting 

compound. Known as “Bryan Valence Blocks” or 
“Chemical Illustrators,” they were designed by Arthur 
H. Bryan in 1940 (2), who taught science at Baltimore 
City College, and were commercially manufactured 
and sold by the Porter Chemical Company of Hager-
stown, Maryland, which not only included them in 
their well-known Chemcraft chemistry sets (figure 1) 
but also sold larger sets of the models separately to 
secondary teachers for class room use (figure 2).
	
 Not surprisingly, Chemcraft’s major competitor at 
the time – the A. C. Gilbert Company of New Haven – 
was soon offering a similar set of models in its chemis-
try sets. However, as may be seen from figure 3, these 
were made from light paper and did not sport comple-
mentary valence projections and differing shapes but 
rather made do with circles with paper tabs that one 
laid next to one another. Interestingly, I have found 
drawings (figure 4) of the identical models in a 1901 
high school textbook by Peters (3).
	
 Chemistry sets were not the only users of valence 
blocks. Thus in his 1897 textbook, R. P. Williams sug-
gested that, for class room use, the concept of valence 
“was admirably illustrated (figure 5) by using cubical 
kindergarten blocks with small screw-eyes and hooks” 
(4), while figure 6 shows a circa 1940 commercial set 
for lecture room use based on a wooden peg and hole 
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Figure 2. A boxed deluxe set of “Bryan Valence Blocks”   
intended for sale to secondary chemistry teachers for the 
staggering sum of $1.50. Donated by Catherine Hurt Middle-
camp of the University of Wisconsin.

Figure 1.  An illustration of a container of “Bryan Chemical 
Illustrators”  that were included in  a typical Chemcraft  chem-
istry set from the 1940s.
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Figure 3. A circa 1960 Gilbert chemistry set  containing paper valence block models as shown on the right 
in the foreground.

Figure 6.  Commercial valence block models for use in the 
lecture hall based on a peg and hole locking mechanism and 
interchangeable cardboard labels. Though the blocks and labels 
are commercial, the storage box is obviously home made.

Figure 5. 1897 wooden valence blocks for classroom use (4)

Figure 4.  1901 precursors of the paper valence models shown 
in figure 3.



locking mechanism and interchangeable printed card-
board labels. This was donated to the collections by 
Professor Paul Jones upon his retirement from the Uni-
versity of New Hampshire.  
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