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Introduction
In the Fall of 2015 I was given the opportunity, by way of a sabbatical leave, to study the history of mechanical calculators 
constructed during the seventeenth century.  While many individuals made progress in this area during this time, I chose to 
focus on three who made significant contributions to the field:  Wilhelm Schickard, Blaise Pascal and Gottfried Wilhelm Leibniz.  
The following pages contain biographical sketches of each of these men as well as a collection of pictures and descriptions of the 
machines that they invented.

Leibniz Calculator 
Hannover, Germany

Pascal Calculator 
Clermont-Ferrand, France

Schickard Calculator 
Mountain View, California



Wilhelm Schickard was born in Herrenberg, Germany.  He was educated at the 
University of Tübingen and ordained as a Protestant minister in 1613.  He 
worked in the church until 1619 when he was appointed professor of Hebrew at 
the University of Tübingen.  Because of his love for learning, his research was 
broad and included astronomy, mathematics and surveying.  In 1631 he was 
appointed as the chair of astronomy and mathematics at the university

Wilhelm Schickard and His Calculating Clock

1592 – 1635

Wilhelm Schickard

In the winter of 1617, Schickard met Johannes Kepler, the great mathematician and astronomer.  Although Kepler 
was twenty-four years older than Schickard, the two men had much in common, professionally and personally – the 
same religion, the same alma mater, the same scientific interests – and they became friends.  The two men 
corresponded with each other for several years, and Schickard looked after Kepler’s son when the young man 
attended the University of Tübingen.  In their letters and conversations, Schickard and Kepler discussed the latest 
mathematical and scientific achievements.  Schickard’s calculator appears to have been influenced by these 
discussions.  In September of 1623, Schickard wrote Kepler a letter that described the result of his labors

“What you have done in a logistical way, I have just tried to do by way of mechanics.  I have 
constructed a machine consisting of eleven complete and six incomplete sprocket wheels, which 
can calculate.  You would burst out laughing if you were present to see how it carries by itself 
from one column of tens to the next or borrows from them during subtraction.”



The Calculating Clock

The letter of 1623 also contained the news that the calculator that Schickard was building for Kepler had been destroyed 
in a fire.  Schickard did not have the time to construct a replacement and he and his entire family were wiped out in 1635 
by the bubonic plague.  His original calculator was not preserved and in fact, the invention was lost to the world for 300 
years.  Then in 1935, one of Kepler’s biographers found two letters and two incomplete sketches describing the device.  
In 1960, a mathematics professor at the University of Tübingen built the first replica of this machine.

The photographs below are of a replica of Schickard’s calculator that is part of the collection of the Computer History 
Museum in Mountain View, California.

Front View Back View



This photograph is a close up of the multiplying unit of the 
calculator.  The multiplicand (top row of digits) has been set to the 
number 142,857 and the multiplier to three.

The adjacent photograph shows six vertical cylinders that are 
imprinted with Napier’s rods.  The gears at the bottom show the 
carry mechanism for the six digit, decimal adding machine.

The Calculating Clock



Blaise Pascal and His Arithmetic Machines

1623 – 1662

Inventor, scientist, philosopher, theologian, and mathematician, Blaise Pascal was the 
third child and only son born to Étienne and Antoinette Pascal.  His mother died when 
he was just three years old.  His father did not trust the education of his children to the 
local schools, so he took it upon himself to teach them at home.  

Étienne Pascal was a tax official and a lawyer who also had an interest in science and 
mathematics.  In 1642, at the age of 18, inspired by the idea of making his father's job 
of calculating taxes easier, Pascal invented a mechanical calculator.

Pascal went through 50 prototypes before presenting his first machine to the public in 1645.  He was granted a royal 
privilege (or patent) on his invention and, during the next decade, built and sold some twenty additional machines.  
Pascal’s arithmetical machine, or Pascaline as it came to be called, could very quickly and accurately add or subtract any 
two numbers, limited only by the number of input dials and output windows.  Though these calculators performed as 
advertised, they failed to be a great commercial success.  Compared to the cost of labor, they were too expensive and they 
were more likely to be found in the homes of their owners as conversation pieces rather than in the office.  Nine machines 
have survived to the present and most of these are on display in European museums.  

“I submit to the public a small machine by my invention, by means of which you alone may, 
without any effort, perform all the operations of arithmetic, and may be relieved of the work 
which has often times fatigued your spirit.”

Blaise Pascal



Descriptions of the Different Types of  Machines

Scientific
The input dials of the scientific machines all have ten spokes, which means that the calculator was designed to 
work with numbers in base ten. Two of the nine existing machines are of the scientific type.

Accounting
Since the French monetary system was not completely decimalized at the time Pascal was alive, the accounting 
machines had to be constructed accordingly.  The units were Livers, Sols and Deniers.  One Liver was equal to 
20 Sols and 1 Sol was equal to 12 Deniers.  And so, the rightmost input dial of the accounting machines had 12 
spokes and the adjacent dial to the left of it had 20 spokes.  The remaining input dials were constructed to 
handle base ten numbers.  Six of the existing machines are of the accounting type.

The Pascalines

Surveying
Prior to the revolution, the units of measurement in the French system consisted of Toises, Pieds, Pouces, and 
Lignes.  One Toise was equal to 6 Pieds, one Pied was equal to 12 Pouces and one Pouce was equal to 12 
Lignes.  Thus, the rightmost input dial of a surveying machine had 12 spokes, the adjacent dial on the left had 
12 spokes and the next dial to the left had 6 spokes.  Only one surveying machine exists today.



The Pascalines

Chancelier Séguier

Pascal presented this machine to Pierre Séguier who was chancellor of 
France at the time.  It is an accounting machine that has eight input dials.  
This machine was sold to the IBM corporation in 1950, but because of its 
historical value, the sale was disallowed.  In 1951 it was exchanged for a 
different accounting machine.  The calculator is now on display in the 
Musée des Arts et Métiers (CNAM) in Paris, France.
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The IBM Collection

This is the accounting machine that was exchanged for the Chancelier 
Séguier when it was purchased by the IBM Corporation in 1950.

 © IBM / photo R.C. Bartell



Louis Périer

Pascal gave this accounting machine to his nephew, Louis Périer.  Louis 
offered it to the Académie des Sciences de Paris in 1711.  It is part of the 
collection of the Musée des Arts et Métiers.

Tardive (the late machine)

The French word “tardive” means late.  This calculator is an accounting 
machine that was assembled with unused parts in the 18th century and so was 
built after Pascal had died.  It is also on display in the Musée des Arts et 
Métiers.
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The Pascalines



The Pascalines

Marguerite Périer

Pascal presented this machine to his niece, Marguerite Périer.  
It is a scientific calculator with eight input dials.  This 
calculator is on display in the Musée Henri-Lecoq in Clermont-
Ferrand France the birthplace of Blaise Pascal.

Chevalier Durant-Pascal

This machine is of the accounting type and is the only known Pascaline that 
came in a box.  It is also the smallest, having only five input dials.  During the 
French revolution, this calculator and the Marguerite Périer were rescued by 
one of Blaise Pascal’s cousins.  He wrote, “I recommend that my family never 
dispose of the two arithmetic machines made by Blaise Pascal.”  This calculator 
was purchased from the family by the city of Clermont Ferrand in 1985 and it is 
on display in the Musée d'Art Roger Quilliot.

 © Musée Henri-Lecoq, Clermont-Ferrand / photo A. Girard 
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The Pascalines

Queen of Poland

This accounting machine is the largest of the known Pascalines, having 
ten input dials.  It is likely that Marie-Louise de Gonzague, queen of 
Poland owned this calculator.  It is on display in the Museum of 
Mathematics and Physics in Dresden, Germany.

 © Mathematisch-Physikalicher Salon, Dresden / photo M. Muller 

Queen of  Sweden

Pascal sent this calculator to Christina, Queen of Sweden, accompanied 
by a letter with instructions for its use, in 1652.  It is a scientific machine 
with six input dials each having ten spokes.  When Christina abdicated in 
1654 the machine was returned to France.  It is on display in the Musée 
des Arts et Métiers.
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The Leon Parcé Collection

The only surviving surveying machine has eight input dials.  It 
was purchased from a French antique shop in 1942 as a broken 
music box.  It is the only original Pascaline in a private collection.

 © Collection L. Parcé

The Pascalines



Gottfried Wilhelm Leibniz and His Stepped Reckoner

1646 – 1716

Along with Isaac Newton, he is considered to be the co-inventor of the calculus.  While 
Leibniz was the first to publish his ideas, Newton had worked out the details some years 
earlier.  Unfortunately this led to a bitter priority dispute between the two great men.

Gottfried Wilhelm Leibniz was born in Leipzig, Germany.  His father died when he was 
six.  He was raised by his mother, who passed away when he was eighteen.  He had a 
natural aptitude for languages and taught himself Latin when he was eight and Greek a 
few years later. 

“Several years ago I saw for the first time an instrument which, when carried, automatically 
records the number of steps taken by a pedestrian.  It occurred to me at once that the entire 
arithmetic could be subjected to a similar kind of machinery so that not only counting but also 
addition and subtraction, multiplication and division could be accomplished by a suitably 
arranged machine easily, promptly, and with sure results.”

Gottfried Wilhelm Leibniz

Leibniz got the idea for a calculating machine in 1672, while he was living in Paris, 
from a pedometer.  In the following note he describes his inspiration: 



The Stepped Reckoner

With the help of a couple of well-known clockmakers, Leibniz built at least four different machines, only one of which 
survives.  The calculator is part of the collection at the Leibniz Bibliothek in Hannover, Germany 

The following pages contain photographs and illustrations of the various parts of the Reckoner. 

 © Leibniz Bibliothek, Hannover

The machine takes its name from the translation of the German word, staffelwalze or stepped drum.  This part plays a major 
role in the operation of the calculator.  The stepped drum concept was used in mechanical calculators up to the 1970s.



The Stepped Reckoner

 © Leibniz Bibliothek, Hannover

The original machine is mounted in a wooden box.  To 
operate the calculator, the lid must be open.

The calculator has two main parts; the input unit with the 
crank on the front of the machine and the accumulator, seen 
in the back of the photograph. 

 © Leibniz Bibliothek, Hannover



The Stepped Reckoner

In this illustration, one of the eight rods of the input section is 
shown in detail.  A digit is entered through the input dial, 
which adjusts the location of the stepped drum.  A turn of the 
crank rotates the rod, storing the digit in the accumulator and 
displaying it on the output wheel.

This illustration shows the input unit from the top.  There are 
eight rods and eight stepped drums.  One complete turn of the 
main drive crank rotates each of the rods simultaneously.



The Stepped Reckoner

 © Leibniz Bibliothek, Hannover

This photograph is a close up of the right end of the input 
unit.  The small dial on the left is for setting the units digit of 
the number to be entered.  The large dial counts the number 
of times the crank on the front is turned.

 © Leibniz Bibliothek, Hannover

The adjacent photograph shows the detail of the output 
wheels of the accumulator.



The Stepped Reckoner

There are fourteen known replicas of the Leibniz calculator, and they are displayed in museums throughout 
Germany.  The photographs shown here are of the replica in the Leibniz Bibliothek.
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