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Science and Technology in the United States 

ABSTRACT

Science and technology in the United States has a long history, producing many important figures and developments 
in the field. The United States of America came into being around the Age of Enlightenment (1685 to 1815), an era 
in Western philosophy in which writers and thinkers, rejecting the perceived superstitions of the past, instead chose 
to emphasize the intellectual, scientific and cultural life, centered upon the 18th century, in which reason was advo-
cated as the primary source for legitimacy and authority. Enlightenment philosophers envisioned a "republic of sci-
ence," where ideas would be exchanged freely, and useful knowledge would improve the lot of all citizens. The Unit-
ed States Constitution itself reflects the desire to encourage scientific creativity. It gives the United States Congress 
the power "to promote the progress of science and useful arts, by securing for limited times to authors and inventors 
the exclusive right to their respective writings and discoveries". This clause formed the basis for the U.S. patent and 
copyright systems, whereby creators of original art and technology would get a government granted monopoly, 
which after a limited period would become free to all citizens, thereby enriching the public domain.
We continue to acquaint you with interesting facts and historical information regarding great scientific discoveries 
and achievements, as well as educational processes in leading foreign universities. The next article is a continuation 
of our previous publications [1-10]. 
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EARLY AMERICAN SCIENCE

In the early decades of its history, the United 
States was relatively isolated from Europe and 
rather poor. At this stage, America's scientific 

infrastructure was still quite primitive compared to 
the long-established societies, institutes, and universi-
ties in Europe.

Eight of America's founding fathers were scientists 
of some repute. Benjamin Franklin conducted a series 
of experiments that deepened human understanding of 
electricity. Among other things, he proved what had 
been suspected but never shown: that lightning is a 
form of electricity. Franklin also invented such con-
veniences as bifocal eyeglasses. Franklin also con-
ceived the mid-room furnace, the "Franklin Stove". 
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However, Franklin's design was flawed, in that his 
furnace vented the smoke from its base: because the fur-
nace lacked a chimney to "draw" fresh air up through the 
central chamber, the fire would soon go out. It took 
David R. Rittenhouse, another hero of early Phil-
adelphia, to improve Franklin's design by adding an L-
shaped exhaust pipe that drew air through the furnace 
and vented its smoke up and along the ceiling, then into 
an intramural chimney and out of the house.

Thomas Jefferson (1743–1826), was among the most 
influential leaders in early America; during the American 
Revolutionary War (1775–83), Jefferson served in the 
Virginia legislature, the Continental Congress, was gov-
ernor of Virginia, later serving as U.S. minister to 
France, U.S. secretary of state, vice president under John 
Adams (1735–1826), writer of the Declaration of Inde-
pendence and the third U.S. president. During Jefferson's 
two terms in office (1801–1809), the U.S. purchased the 
Louisiana Territory and Lewis and Clark explored the 
vast new acquisition.

After leaving office, he retired to his Virginia planta-
tion, Monticello, and helped spearhead the University of 
Virginia. 

Jefferson was also a student of agriculture who intro-
duced various types of rice, olive trees, and grasses into 
the New World. He stressed the scientific aspect of the 
Lewis and Clark expedition (1804–06), which explored 
the Pacific Northwest, and detailed, systematic informa-
tion on the region's plants and animals was one of that 
expedition's legacies.

Like Franklin and Jefferson, most American scientists 
of the late 18th century were involved in the struggle to 
win American independence and forge a new nation. 
These scientists included the astronomer David Ritten-
house, the medical scientist Benjamin Rush, and the nat-
ural historian Charles Willson Peale.

During the American Revolution, Rittenhouse helped 
design the defenses of Philadelphia and built telescopes 
and navigation instruments for the United States' military 
services. After the war, Rittenhouse designed road and 
canal systems for the state of Pennsylvania. He later re-
turned to studying the stars and planets and gained a 
worldwide reputation in that field.

As United States Surgeon General, Benjamin Rush 
saved countless lives of soldiers during the American 
Revolutionary War by promoting hygiene and public 
health practices. By introducing new medical treatments, 
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Benjamin Franklin, one of the first early American 
scientists
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he made the Pennsylvania Hospital in Philadelphia an 
example of medical enlightenment, and after his military 
service, Rush established the first free clinic in the Unit-
ed States.

Charles Willson Peale is best remembered as an artist, 
but he also was a natural historian, inventor, educator, 
and politician. He created the first major museum in the 
United States, the Peale Museum in Philadelphia, which 
housed the young nation's only collection of North 
American natural history specimens. Peale excavated the 
bones of an ancient mastodon near West Point, New 
York; he spent three months assembling the skeleton, 
and then displayed it in his museum. The Peale Museum 
started an American tradition of making the knowledge 
of science interesting and available to the general public.

SCIENCE IMMIGRATION

American political leaders' enthusiasm for 
knowledge also helped ensure a warm wel-
come for scientists from other countries. A 

notable early immigrant was the British chemist Joseph 
Priestley, who was driven from his homeland because of 
his dissenting politics. Priestley, who migrated to the 
United States in 1794, was the first of thousands of tal-
ented scientists drawn to the United States in search of a 
free, creative environment.

Other scientists had come to the United States to take 
part in the nation's rapid growth. Alexander Graham 
Bell, who arrived from Scotland by way of Canada in 
1872, developed and patented the telephone and related 
inventions. Charles Proteus Steinmetz, who came from 
Germany in 1889, developed new alternating-current 
electrical systems at General Electric Company, and 
Vladimir Zworykin, an immigrant who arrived from 
Russia to the States in 1919, bringing his knowledge of 
x-rays and cathode ray tubes and later won his first 
patent on a television system he invented. The Serbian 
Nikola Tesla went to the United States in 1884 and 
would later adapt the principle of the rotating magnetic 
field in the development of an alternating current induc-
tion motor and polyphase system for the generation, 
transmission, distribution and use of electrical power.

Into the early 1900s, Europe remained the center of 
science research, notably in England and Germany. From 
the 1920s onwards, the tensions heralding the onset of 
World War II spurred sporadic but steady scientific emi-
gration, or "brain drain", in Europe. 

In the post-war era, the U.S. was left in a position of 
unchallenged scientific leadership, being one of the few 
industrial countries not ravaged by war. Additionally, 

science and technology were seen to have greatly added 
to the Allied war victory and were seen as crucial in the 
Cold War era. This enthusiasm simultaneously rejuve-
nated American industry, and celebrated Yankee ingenu-
ity, instilling a zealous nationwide investment in "Big 
Science" and state-of-the-art government funded facili-
ties and programs. This state patronage presented appeal-
ing careers to the intelligentsia and further consolidated 
the scientific preeminence of the United States. As a re-
sult, the U.S. government became, for the first time, the 
largest single supporter of basic and applied scientific 
research. By the mid-1950s, the research facilities in the 
U.S. were second to none, and scientists were drawn to 
the U.S. for this reason alone. The changing pattern can 
be seen in the winners of the Nobel Prize in Physics and 
chemistry. During the first half-century of Nobel Prizes – 
from 1901 to 1950 – American winners were in a distinct 
minority in the science categories. Since 1950, Ameri-
cans have won approximately half of the Nobel Prizes 
awarded in the sciences.

Technology inflows from abroad have played an im-
portant role in the development of the United States, es-
pecially in the late nineteenth century. A favorable US 

Alexander Graham Bell placing the first New York to 
Chicago telephone call in 1892
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security environment that allowed relatively low defense 
spending. High trade barriers encouraged the develop-
ment of domestic manufacturing industries and the in-
flow of foreign technologies.

AMERICAN APPLIED SCIENCE

During the 19th century Britain, France, and 
Germany were at the forefront of new ideas 
in science and mathematics. 

But if the United States lagged behind in the formula-
tion of theory, it excelled in using theory to solve prob-
lems: applied science. This tradition had been born of 
necessity. Because Americans lived so far from the well-
springs of Western science and manufacturing, they often 
had to figure out their own ways of doing things. When 

Americans combined theoretical knowledge with ingenu-
ity, the result was a flow of important inventions. The 
great American inventors include Robert Fulton (the 
steamboat); Samuel Morse (the telegraph); Eli Whitney 
(the cotton gin); Cyrus McCormick (the reaper); and 
Thomas Alva Edison, with more than a thousand inven-
tions credited to his name. His research laboratory de-
veloped the phonograph, the first long-lasting light bulb, 
and the first viable movie camera.

Edison was not always the first to devise a scientific 
application, but he was frequently the one to bring an 
idea to a practical finish. For example, the British engi-
neer Joseph Swan built an incandescent electric lamp in 
1860, almost 20 years before Edison. But Edison's light 
bulbs lasted much longer than Swan's, and they could be 
turned on and off individually, while Swan's bulbs could 
be used only in a system where several lights were 
turned on or off at the same time. Edison followed up his 
improvement of the light bulb with the development of 
electrical generating systems. Within 30 years, his inven-
tions had introduced electric lighting into millions of 
homes.

Serbian-American inventor Nikola Tesla sitting in the 
Colorado Springs experimental station with his 

"Magnifying transmitter" generating millions of volts

Men of Progress, representing 19 contemporary 
American inventors, 1857

Howard Hughes with his Boeing 100 in the 1940s
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Another landmark application of scientific ideas to 
practical uses was the innovation of the brothers Wilbur 
and Orville Wright. In the 1890s, they became fascinated 
with accounts of German glider experiments and began 
their own investigation into the principles of flight. 
Combining scientific knowledge and mechanical skills, 
the Wright brothers built and flew several gliders. Then, 
on December 17, 1903, they successfully flew the first 
sustained and controlled heavier-than-air powered flight. 

The automobile companies of Ransom E. Olds 
(Oldsmobile) and Henry Ford (Ford Motor Company) 
popularized the assembly line in the early 20th century. 

An American invention that was barely noticed in 
1947 went on to usher in the Information Age. In that 
year John Bardeen, William Shockley, and Walter Brat-
tain of Bell Laboratories drew upon highly sophisticated 
principles of quantum physics to invent the transistor, a 
key component in almost all modern electronics, which 
led to the development of microprocessors, software, 
personal computers, and the Internet. 

As a result, book-sized computers of today can out-
perform room-sized computers of the 1960s, and there 
has been a revolution in the way people live – in how 
they work, study, conduct business, and engage in re-
search.

BASIC SCIENCE

One of the most spectacular – and controversial 
– accomplishments of US technology has 
been the harnessing of nuclear energy. The 

concepts that led to the splitting of the atom were devel-
oped by the scientists of many countries, but the conver-
sion of these ideas into the reality of nuclear fission was 
accomplished in the United States in the early 1940s.

During these crucial years, a number of the most 
prominent European scientists, especially physicists, 
immigrated to the United States, where they would do 

much of their most important work; these included Hans 
Bethe, Albert Einstein, Enrico Fermi, Leó Szilárd, Ed-
ward Teller, Felix Bloch, Emilio Segrè, John von Neu-
mann, and Eugene Wigner, among many, many others. 
American academics worked hard to find positions at 
laboratories and universities for their European col-
leagues. The first US commercial nuclear power plant 
started operation in Illinois in 1956. At the time, the fu-
ture for nuclear energy in the United States looked 
bright. Meanwhile, American scientists have been exper-
imenting with other renewable energy, including solar 
power. 

TELECOM AND TECHNOLOGY

For the past 80 years, the United States has been 
integral in fundamental advances in telecom-
munications and technology. For example, 

AT&T's Bell Laboratories spearheaded the American 
technological revolution with a series of inventions in-
cluding the first practical light emitted diode (LED), the 
transistor, the C programming language, and the Unix 
computer operating system. 

SRI International and Xerox PARC in Silicon Valley 
helped give birth to the personal computer industry, 
while ARPA and NASA funded the development of the 
ARPANET and the Internet.

Herman Hollerith was just a twenty-year-old engineer 
when he realized the need for a better way for the U.S. 
government to conduct their Census and then proceeded 
to develop electromechanical tabulators for that purpose. 

First flight of the Wright Flyer I, December 17, 1903, 
Orville piloting, Wilbur running at wingtip

The Space Shuttle Columbia takes off on a crewed 
mission to space.
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The net effect of the many changes from the 1880 cen-
sus: the larger population, the data items to be collected, 
the Census Bureau headcount, the scheduled publica-
tions, and the use of Hollerith's electromechanical tabu-
lators, was to reduce the time required to process the 
census from eight years for the 1880 census to six years 
for the 1890 census. 

That kick started The Tabulating Machine Company. 
By the 1960s, the company name had been changed to 
International Business Machines, and IBM dominated 
business computing.

IBM revolutionized the industry by bringing out the 
first comprehensive family of computers (the System/
360). It caused many of their competitors to either merge 
or go bankrupt, leaving IBM in an even more dominant 
position. IBM is known for its many inventions like the 
floppy disk, introduced in 1971, supermarket checkout 
products, and introduced in 1973, the IBM 3614 Con-

sumer Transaction Facility, an early form of today's Au-
tomatic Teller Machines.

In 1983, the DynaTAC 8000x was the first commer-
cially available handheld mobile phone. From 1983 to 
2014, worldwide mobile phone subscriptions grew to 
over seven billion; enough to provide one for every per-
son on Earth.

THE SPACE AGE

American Robert Goddard was one of the first 
scientists to experiment with rocket propul-
sion systems. In his small laboratory in 

Worcester, Massachusetts, Goddard worked with liquid 
oxygen and gasoline to propel rockets into the at-
mosphere, and in 1926 successfully fired the world's first 
liquid-fuel rocket which reached a height of 12.5 meters. 

Over the next 10 years, Goddard's rockets achieved 
modest altitudes of nearly two kilometers, and interest in 
rocketry increased in the United States, Britain, Ger-
many, and the Soviet Union.

From those first tentative steps to the Apollo 11 land-
ing on the Moon and the partially reusable Space Shuttle, 
the American space program brought forth a breathtaking 
display of applied science. Communications satellites 
transmit computer data, telephone calls, and radio and 
television broadcasts. Weather satellites furnish the data 
necessary to provide early warnings of severe storms. 
The United States also developed the Global Positioning 
System (GPS), the world's pre-eminent satellite naviga-
tion system. Interplanetary probes and space telescopes 
began a golden age of planetary science and advanced a 
wide variety of astronomical work.

On April 20, 2021, MOXIE produced oxygen from 
Martian atmospheric carbon dioxide using solid oxide 

Silicon Valley

Bill Gates and Steve Jobs at the fifth D: All Things 
Digital conference (D5) in 2007

The Hubble Space Telescope as seen from Space Shuttle 
Discovery during its second servicing mission

https://journals.tma.uz/


How to Cite: Baimuratov Sh.A., Rose D., Okhunov A.O. Science and technology in the United States // Journal of Educational & Scientific Medi-
cine, 2025. Vol. 1, Issue 1, P. 2–10.

JESM 2025 | Issue 1 | Volume 1 https://journals.tma.uz/ 8

electrolysis, the first experimental extraction of a natural 
resource from another planet for human use. 

In 2024, the United States ranked 3rd in the Global 
Innovation Index.

MEDICINE AND HEALTH CARE

As in physics and chemistry, Americans have 
dominated the Nobel Prize for physiology or 
medicine since World War II. The private 

sector has been the focal point for biomedical research in 
the United States and has played a key role in this 
achievement.

Maurice Hilleman, a well-known American virolo-
gist, is remembered for having developed more than 40 
Vaccines, thus creating an important record in the field of 
medicine. He was responsible for his contribution to the 
creation of vaccines against the Asian flu of 1957, which 
broke out in Guizhou, and the Hong Kong flu of 1968, 
contributing to the preparation and distribution of the 
vaccine doses that saved the world. He was responsible 
for the creation of vaccines against measles, mumps, he-
patitis A, hepatitis B, chickenpox, Neisseria meningi-
tidis, Streptococcus pneumoniae and Haemophilus in-
fluenzae. He was awarded the Distinguished Service 
Medal by the US Army for his important work.

The NIH consists of 24 separate institutes in Bethes-
da, Maryland. The goal of NIH research is knowledge 
that helps prevent, detect, diagnose, and treat disease and 
disability. At any given time, grants from the NIH sup-
port the research of about 35,000 principal investigators. 
Five Nobel Prize-winners have made their prize-winning 
discoveries in NIH laboratories.

NIH research has helped make possible numerous 
medical achievements. For example, mortality from 
heart disease, the number one killer in the United States, 
dropped 41 percent between 1971 and 1991. The death 
rate for strokes decreased by 59 percent during the same 

Two Jet Propulsion Laboratory engineers stand with three 
vehicles, providing a size comparison of three generations 
of Mars rovers. Front and center is the flight spare for the 
first Mars rover, Sojourner, which landed on Mars in 1997 
as part of the Mars Pathfinder Project. On the left is a Mars 

Exploration Rover (MER) test vehicle that is a working 
sibling to Spirit and Opportunity, which landed on Mars in 

2004. On the right is a test rover for the Mars Science 
Laboratory (MSL), which landed Curiosity on Mars in 

2012.

Gene therapy using an adenovirus vector. In some cases, 
the adenovirus will insert the new gene into a cell. If the 

treatment is successful, the new gene will make a 
functional protein to treat a disease.

A 1783 portrait of Rush by Charles Willson Peale. 
Known as the "Father of American Psychiatry."

https://journals.tma.uz/


How to Cite: Baimuratov Sh.A., Rose D., Okhunov A.O. Science and technology in the United States // Journal of Educational & Scientific Medi-
cine, 2025. Vol. 1, Issue 1, P. 2–10.

JESM 2025 | Issue 1 | Volume 1 https://journals.tma.uz/ 9

period. Between 1991 and 1995, the cancer death rate 
fell by nearly 3 percent, the first sustained decline since 
national record-keeping began in the 1930s. And today 
more than 70 percent of children who get cancer are 
cured.

With the help of the NIH, molecular genetics and ge-
nomics research have revolutionized biomedical science. 
In the 1980s and 1990s, researchers performed the first 
trial of gene therapy in humans and are now able to lo-
cate, identify, and describe the function of many genes in 
the human genome.

Research conducted by universities, hospitals, and 
corporations also contributes to improvement in diagno-
sis and treatment of disease. NIH funded the basic re-

search on Acquired Immune Deficiency Syndrome 
(AIDS), for example, but many of the drugs used to treat 
the disease have emerged from the laboratories of the 
American pharmaceutical industry; those drugs are being 
tested in research centers across the country.
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the development of the artificial heart and pioneered 
techniques in heart surgery.
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