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Timeline
1962 1972

Adder
$2.50
$20

1975
Sears Calc.

$80
$500

1977
R.S.
$20

$100

1983
HP-16C

$125
$390

1979
HP-29C

$175
$750

1980
HP-41C

$295
$1,100

1994
HP-200LX

$749
$1,600

1990
T1000SE
$1,700
$4,100

1983
Osborne
$1,800
$5,600



Sears Pocket Adder (1972)



Sears Pocket Adder (1972)



• Created from stamped sheet metal
• Physical "carry" mechanism

Sears Pocket Adder (1972)



Sears Pocket Adder (1972)

Flip for
Subtraction



Sears Pocket Adder (1972)



Sears 8 — Pocket
Electronic Calculator (1975)
• "dual-powered"—use anywhere
• batteries
• 110-120-v., 60-c. AC

• "silently add, subtract, multiply and
divide—even give negative answers"



• Easy to play with numbers
• 12345678 ⨉ 8
• 1 ÷ 7
• 1 ÷ 9
• 1 ÷ 6
• 12121212 ÷ 3

Sears 8 — Pocket
Electronic Calculator (1975)



Radio Shack EC-420
Low-Cost "Slide Rule" Calculator (1977)
• Calculator wars 

had begun!
• U.S. vs. Japan
• Inexpensive

• Vacuum 
Fluorescent 
Displays
• Lower power



Radio Shack EC-420
Low-Cost "Slide Rule" Calculator (1977)
• "Special 'Pi' Key"
• Percent, Squares, 

Square Roots, 
Reciprocals
• Good for high-

school science 
classes



Radio Shack EC-420
Low-Cost "Slide Rule" 
Calculator (1977)
• Easy to play with numbers
• .9   X2  X2  X2  X2  X2  X2  X2  X2  X2  X2  X2

• .9  √x  √x  √x  √x  √x  √x  √x  √x  √x  √x
• 1.1  √x  √x  √x  √x  √x  √x  √x  √x  √x  √x
• 7     1/x   1/x
• 9   1/x   1/x
• 6   1/x   1/x



Dad's Sterling Slide Rule (1977)

• Knew that he had it, but I had no interest until . . .



Dad's Slide Rule

• Was browsing through the high-school 
library
• Dewey Decimal "500" series = mathematics

• A book about slide rules?
• by Isaac Asimov?

• Checked it out (first person to do so)



Dad's Slide Rule

• Isaac Asimov taught me about logarithms
• Slide rules add and subtract logarithms



Hewlett-Packard HP-29C
Scientific Calculator (1979)
• Somehow convinced my parents to buy me a 

tool for a working engineer



Hewlett-Packard HP-29C
Scientific Calculator (1979)

• 98 programming instructions
• Similar to computer assembly language
• Has log, 10x, ln, ex

• Has time conversions  H  ⇄  H.MS
• Rectangular  ⇄  Polar Conversions



Hewlett-Packard HP-29C
Scientific Calculator (1979)

• But even better, an . . .

Applications Book



Hewlett-Packard HP-29C
Scientific Calculator (1979)
• Exposed to concepts 

that normally I would 
not have been 
exposed to



Hewlett-Packard HP-29C
Scientific Calculator (1979)
• "Curve Fitting" (statistics)
• Fit several (x, y) data points to a . . .
• straight linear line y = ax + b
• exponential curve y = aebx

• logarithmic curve y = a + b ln x
• power curve y = axb

• "coefficient of determination" r2
• closer to 1 means a good fit



Hewlett-Packard HP-29C
Scientific Calculator (1979)
• "Curve Fitting" (statistics)
• Fit several (x, y) data points to a . . .
• straight linear line y = ax + b
• exponential curve y = aebx

• logarithmic curve y = a + b ln x
• power curve y = axb

• "coefficient of determination" r2
• closer to 1 means a good fit



Hewlett-Packard 
HP-29C Scientific 
Calculator
• The World Book 

Encyclopedia has data



Vol. P

• Planet



Hewlett-Packard HP-29C
Scientific Calculator (1979)
•Data!



Hewlett-Packard 
HP-29C Scientific 
Calculator
• The World Book 

Encyclopedia has 
concepts



Kepler's Three Laws of Planetary Motion

• x



Kepler's Three Laws of Planetary Motion

• x

y2 ∝ x3

 y ∝ x1.5

   y = a x1.5



Kepler's Three Laws of Planetary Motion

• x

y2 ∝ x3

 y ∝ x1.5

   y = a x1.5



Kepler's Three Laws of Planetary Motion

• x

y2 ∝ x3

 y ∝ x1.5

   y = a x1.5



Hewlett-Packard HP-29C
Scientific Calculator (1979)
• x



Hewlett-Packard HP-29C
Scientific Calculator (1979)
• Enter the Curve 

Fitting Program
• Enter the Data



Hewlett-Packard HP-41C
Scientific Calculator (1980)



Hewlett-Packard HP-41C
Scientific Calculator (1980)
• Many more functions
• Alphabetic keys let you enter functions 

that are not on the keyboard
• Get good at typing the more common 

functions 
• [XEQ] [Alpha] P R O M P T [Alpha]



Hewlett-Packard HP-41C
Scientific Calculator (1980)
• Many more functions
• Alphabetic keys let you enter functions 

that are not on the keyboard
• Get good at typing the more common 

functions 
• [XEQ] [Alpha] P R O M P T [Alpha]



Hewlett-Packard HP-41C
Scientific Calculator (1980)

• But even better . . .

Standard
Applications



Hewlett-Packard HP-41C
Scientific Calculator (1980)
• Exposed to more concepts 

that normally I would not 
have been exposed to



Hewlett-Packard HP-41C
Scientific Calculator (1980)
• "Time Value of Money"



Hewlett-
Packard 
HP-41C
Scientific 
Calculator

Schematic!



Hewlett-Packard HP-41C
Scientific Calculator (1980)
• Hack the Calculator
• Add a button (magnetic reed switch) where a 

pushbutton really should have been.

• Firmware was robust!
• I could assign a program to the "phantom" key!



Hewlett-Packard HP-16C
Programmer's Calculator (1983)



Hewlett-Packard HP-16C Programmer's Calculator



Osborne Executive
8-bit "Luggable" Computer (1983)
• The computer that 

killed the company
• Less expensive 

during Chapter 11 
bankruptcy 
protection
• Used to write 

programs for 
Berkeley classes



Toshiba T1000SE
"Laptop" Computer (1990)
• First personal 

"laptop" computer
• Best screen!
• Battery-backed 

SRAM disk for 
storage



Toshiba T1000SE
"Laptop" Computer (1990)
• Battery eventually wore out
• Replaced with RC Car battery 

taped to the outside

• Didn't look too much like 
Dynamite!



Hewlett-Packard HP-200LX
"Palmtop" Computer (1994)
• Computers are getting smaller!
• Last MS-DOS computer that I bought
• At work, engineers didn't have 

laptops, but I had a "palmtop"!
• Having a spreadsheet in meetings is 

valuable.
• Also had a symbolic-math program.



Timeline
1962 1972

Adder
$2.50
$20

1975
Sears Calc.

$80
$500

1977
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$20

$100

1983
HP-16C
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$390

1979
HP-29C
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$750

1980
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Osborne
$1,800
$5,600

Windows



New Purchases: Financial (HP-22, HP-12C) 
and Retro (HP-35S) Calculators



• x

Accessibility Engineering for Color Blindness:
Hewlett-Packard HP-29C, HP12C, HP35S



• x

Accessibility Engineering for Color Blindness:
Hewlett-Packard HP-29C, HP12C, HP35S

Hewlett-Packard commonly used 
gold/blue alternate-function keys



Simulating the Color Confusion of Red/Green Color Blindness
 Different Colors as seen by Color Confusion as seen by
person with Normal Color Vision person with Deuteranopia

  

  

Accessibility Engineering for Color Blindness:
Hewlett-Packard HP-29C, HP12C, HP35S



Accessibility Engineering for Color Blindness:
Hewlett-Packard HP-29C, HP12C, HP35S

    



Calculators and the Future

• Students use specialized web-site based "calculators"
• Only use physical calculators during paper tests
• Highly capable calculators remain only a curiosity
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Part 2:  The Amazing Curta!
• Designed by Curt Herzstark
• Parents had an adding-machine company 

in Vienna
• Herzstark was learning everything 

needed to take over the business

• WWII!
• Herzstark already was working on the 

Curta design
• SS kept him alive to finish the work and 

present the calculator to Hitler
• "He might make you an honorary Aryan!"



Part 2:  The Amazing Curta!
• War Ended
•  Franz Joseph II, Prince of Liechtenstein, 

provided funding for a factory



Part 2:  The Amazing Curta!
• My Curta (no. 12440) was made in 

1950



600 
Parts!



Demo

• Addition
• Subtraction !
• Multiplication !!
• Division !!!
• Square Roots !!!!



Addition

1. Enter a number 
using side slides

2. Sum into the 
total on top by 
turning the 
crank clockwise 
once (turn only 
clockwise)



Subtraction

1. Same as Addition
2. But lift the crank to enter subtraction mode
3. Lower crank to return to addition mode



Multiplication by 1 Digit n

1. To compute x ⨉ n add x + x + x + x + ... + x, n times
• Turn the crank n times

     123
    *  3
     369



Multiplication by n Digits

1. Add and Shift

       8765
    *  1111
       8765
      8765
     8765
    8765___
    9737915  



Division

1. Subtract and Shift
2. Use special "reverse" switch to count the number of subtractions 

positively



Square Root of x (5 significant digits)

1. Enter x
2. Add nearest value from column 1 of table
3. Multiply by value in column 2

• This method was used with traditional multiplying adding machines.
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