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The 1700s to the 1900s
With the basic structure of the nervous system known, scientists of the 
1700s began a quest to understand how the system developed and how it 
worked. One of the contributions of this quest was the realization that the 
body created and used electrical activity in its basic processes. Scientists 
such as Luigi Galvani and Emil du Bois-Reymond were able to show that 
electrical stimulation causes a frog’s leg to twitch. With this demonstra-
tion, nerves began to be thought of as wires through which electricity 
passes. Further, it was determined that the brain could itself produce elec-
trical activity. The greater impact of this discovery was that electricity was 
also something that could be measured, thus setting the stage for the fol-
lowing centuries in which experimentation in the electrical activity of the 
brain and body would play a significant role in physiology and psychology.

One of the discoveries during the early part of the 1800s was that there 
was a system for sending information to the muscle, which resulted in mus-
cle movement, and another system for bringing sensory information back to 
the brain. When you hold a glass, for example, the sensory or affector system 
relays information on what the object you are touching feels like, whereas the 
muscular or effector system tells the muscles how to hold and pick up the glass. 
Thus, in many nerves there are connections for both receiving and sending 
information (Figure 1.9). These pathways are referred to as fiber tracts.

At the level of the spinal cord, these fiber tracts split, with the sen-
sory information being conveyed by the dorsal root and the action or 
motor information involving the ventral root. By the 1850s, Hermann 
von Helmholtz had measured the speed of the nerve impulse and 
found it to be around 90 feet a second, which is a little more than a mile 
a minute. Of course, this is much slower than the speed of electric-
ity in a copper wire, which approximates the speed of light (186,000 
miles per second). However, the advantage of the nerve impulse—as 
shown in later research—is that it is not diminished over the length  
of its travels.

One important realization of the 1700s was that particular func-
tions could be localized to different parts of the brain. One per-
son often cited today is Joseph Gall. Although Gall was correct in 
suggesting that the frontal part of the brain involved higher cognitive processes and social 
determinations, he was wrong in assuming that somehow brain function would be reflected 
in the shape of (and bumps on) the skull. If an individual were good at a particular abil-
ity, Gall assumed that his or her skull would look different from another person’s skull who 
was not as talented. To support this idea, he examined the skulls of people at the extremes, 
such as great writers, statesmen, and mathematicians as well as criminals, the mentally 
ill, and individuals with particular pathologies. Overall, he defined 19 processes that he  
thought humans and animals both performed and another 8 that were unique to humans (see 
Figure 1.10).

Although Gall and his followers never scientifically tested their ideas, research by others did 
not support their claims about the structure of the head. What Gall did that was supported was to 
suggest viewing the brain as capable of performing a variety of functions and that these functions 
could be localized in different parts of the brain.

Abilities related to understanding and producing language greatly aided specific discover-
ies related to cerebral localization of function. Physicians began to collect considerable informa-
tion on patients who had a variety of difficulties with language. Some patients could understand 
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Distribution of the Nervous System
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