











Curta calculator patent drawing 1949

United States Patent and Trademark Office
R2021.0919.001
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It's Electric!

Located in San Leandro, California, the Friden Company
manufactured mechanical calculators from 1930 well into
the 1960s.1n 1963, Robert Ragen (1928-2012), an engineer
at Friden, felt that gears and levers were a clumsy way to
do simple arithmetic. He designed the Friden 130 to
calculate electronically. Among the first electronic
calculators, it pioneered an ingenious way to enter data
called reverse Polish notation. A user simply typed the
first number, pressed enter, then typed the second number
and pressed multiply. An immediate success, scientists
and engineers felt astounded by its speed: you could
multiply two numbers and the result appeared instantly
without waiting for motors to start or gears to crunch.
Silent and made of lightweight aluminum, the later model
132 even solved square roots.

132 ELECTRONIC CALCULATOR

In 1972, Hewlett-Packard introduced the first successful,
scientific pocket calculator—the HP-35—capable of
performing trigonometric, logarithmic, and exponential
functions, making the slide rule archaic overnight and
diminishing the need for desktop calculators.

Discussion

Why was the Friden 130 important?

It was one of the first electronic calculators and
pioneered an easy way to enter data called reverse
Polish notation.

Why is the HP-35 so significant?
It was the first pocket-sized, scientific, electronic
calculator.

Friden electronic calculator model 132 c. 1965
Friden Calculating Machine Company, Inc.
San Leandro, California

Courtesy of Cliff Stoll
12021.0902.011

HP-35 pocket calculator 1972
Hewlett-Packard

Palo Alto, California

Courtesy of the Computer History Museum
X771.86; 12021.0904.013
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Prime Numbers and Cryptography

2,3,5,7,11,13,17....Prime numbers, the natural numbers
greater than one that are not the product of other natural
numbers, have fascinated mathematicians for
millennia. Modern cryptosystems rely on huge prime
numbers for secure cyphers. Prime numbers prevent
outsiders from viewing your data whenever your web
browser shows ‘https. Internet security depends on
mathematical “trap-door” functions that make it easy to
go forward but difficult to reverse. For example, multiplying
a pair of big numbers is simple. But finding the primes
that factor a huge number is extremely difficult, even for
a supercomputer.

During World War I, all sides used mechanical ciphers.
The U.S. military’s M-209 portable crypto machine required
users to encrypt text one letter at a time. By turning a
crank, the scrambled message printed out on paper
tape. Gears within the M-209 have prime-number ratios
to prevent repetitive positions—with over one million
positions before the key repeats. The M-209, however, is
not fully secure, partly because its prime numbers are
short. It worked well for short-lived battlefield messages
as the enemy typically deciphered the message too late
to be useful.

Discussion

What are prime numbers?

Prime numbers are the natural numbers greater
than one that are not the product of other natural
numbers: 2,3,5,7,11,13,17....

How does Internet security use prime numbers for
security?

Huge prime numbers are used in security software.
It is easy to multiply two big prime numbers, but
almost impossible to undo this process (factoring
huge numbers into prime factors is a hard
problem). These “trap-door” algorithms make it
easy for your software to encrypt a secret, but
difficult for hackers to decrypt.

M-209 cipher machine c. 1940s
Designed by Boris Hagelin (1892-1983)
Smith & Corona Typewriters, Inc.
Syracuse, New York

Courtesy of the National Cryptologic Museum
12021.0910.001
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A woman operates a foolproof American SIGABA cipher machine, decrypting

messages, and intercepting and forwarding enemy coded messages c. 1944
Courtesy of the National Cryptologic Museum
R2021.0910.003
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Math professor Hilda Geiringer (1893-1973)
teaches a class at Wheaton College c. 1953
Norton, Massachusetts

Courtesy of Wheaton College
R2021.0922.001
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Mathematics Resources

American Institute of Mathematics
aimath.org

Celebration of Mind
celebrationofmind.org

Creativity in Mathematics
cre8math.com

Julia Robinson Mathematics Festival
jrmf.org

Math Circles
mathcircles.org

Mathematical Sciences Research Institute K-12 Resources
msri.org/web/msri/education/for-k-12-educators/math-circles

Pi Day
piday.org

Stanford University Mathematics Camp
sumac.spcs.stanford.edu

The Bridges Organization
bridgesmathart.org

Young Wonks (Math Circles in California)

youngwonks.com/blog/Math-Circles-in-California

YouTube Channels

Numberphile
Henry Segerman
3Bluel1Brown
NancyPi
Stand-up Maths
ViHart
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