
 
 

Jacquard Mechanism and Early Computing 

Our modern-day digital technologies and computer systems can trace their origins back to 
the invention of the Jacquard mechanism and the influence it had upon the pioneers of 
computing. 

Paradise Mill, Macclesfield Museums 

Macclesfield Museums has the largest known collection of Jacquard handlooms in Europe, 
still housed in their original location at Paradise Mill. 

The Jacquard mechanism is named after Joseph Marie Jacquard (1752 – 1834) from Lyon in 
France, who invented it in 1804.  He rightly gets a lot of credit for this, as his was the first 
practical and fully automated system for weaving patterns on a loom.  However, he was 
building upon the work of some equally inventive people before him. 



 
 

The Jacquard card loop, Paradise Mill, Macclesfield Museums 

The Jacquard mechanism is famous for its use of punched cards that ‘program’ and 
automate the weaving of patterns. 

Weaving is essentially a binary system.  The warp thread on a loom only be in one of two 
positions – it can be lifted up so the weft passes under and can’t be seen, or the warp 
thread is left down so the weft passes over and can be seen.   

On or off; yes or no; 1 or 0.  It is all binary.  The basis of computer programming. 

The binary control to lift warp threads in Jacquard’s mechanism was a hole or no hole in 
card.  But Jacquard’s loom was not the first to use this system. 

The first recorded loom to use a system of punched holes in paper to automate the weaving 
process was invented by Basile Bouchon in 1725.  Like Jacquard, he was from Lyon in France, 
which was the major centre of silk production in the country.  Not much is known about the 
life of Bouchon except that he worked for his father’s silk weaving business in Lyon.  He was 
also later awarded the sum of 1000 livres by the city council as compensation for the work 
on his invention. 

How did Bouchon come up with the idea for his loom mechanism?  The answer seems that 
his father was also involved in the manufacture of musical organs as well as weaving.  It is 
the process of making an organ that must have sparked Bouchon’s creative imagination. 

The pins on the cylinder of a barrel organ, like those in a music box mechanism, need to be 
precisely positioned for the tune to play correctly.  To do this efficiently and ensure 



 
 

materials are not wasted when manufacturing these barrel organs, a sheet of paper was 
first wrapped around the cylinder.  The paper was marked with holes that acted as a 
guide.  The positions of where to place all the pins could quickly and accurately be marked 
onto the cylinder.  Bouchon realised that the paper with the holes, and the cylinder with the 
pins, contained the same information. 

Inspiration struck.  Perhaps a sheet of paper with holes could be made to control a 
mechanism to the lift of warp threads on a loom.  Bouchon’s 1725 loom was not fully 
automatic though.  Another person was still needed to push the paper against the pins that 
selected the warp threads. 

The next advance in the design of Bouchon’s loom came from his assistant, Jean-Baptiste 
Falcon.  Again, not much is known of his life but his loom in 1728 made an important 
change.  He moved from using a sheet of punched paper to using a loop of punched cards 
laced together, such as we see later in the Jacquard mechanism.  Paper was prone to 
tearing, card lasted longer.  Also, if a card was damaged, a single card was far easier to 
replace than an entire paper sheet. 

The early looms of Bouchon and Falcon were not yet fully automatic and served more as 
prototypes rather than being taken up in general use by the industry.  The draw-boys who 
sat on top of the looms lifting the warp threads as instructed by the weaver would have to 
continue their work for a while yet, with all the monotony, discomfort and human error that 
job entailed. 

The next important developments were made by Jacques de Vacanson (1709 – 1782).  He 
was an incredibly talented inventor and is perhaps better known for making automata.  Life 
like mechanical figures, such as his flute player, which would seemingly play and move of 
their own accord.  They were operated by ingenious mechanisms hidden inside. 

These automata were in many ways the first robots. 

His most celebrated automaton was the digesting duck.  A mechanical duck that quacked, 
moved, and magically appeared to eat, digest and excrete food. 

In 1741 Vaucanson was made inspector of silk manufacture and given the job of reforming 
the industry, which had been falling behind its competitors.  He spent two years informing 
himself of the entire silk manufacture process, visiting areas in Northern Italy as well as 
Southern France. 

From 1744 through to 1751 Vaucanson developed many new machines for the silk industry 
aimed at improving quality and saving labour.  Among these inventions was his fully 
automated loom that improved upon the earlier partially automated looms of Bouchon and 
Falcon. 

Vaucanson’s mechanism used a cylinder perforated with holes, which was mounted onto 
the top of the loom to eliminate the complicated system of weights that otherwise would be 
needed.  A sheet of paper punched with holes was placed over the cylinder to control the 

lift of warp threads. A ratchet 



 
 

system advanced the paper each step.  Growing similarities with the Jacquard mechanism 
were beginning to develop. 

The downside of Vaucanson’s mechanism was that it could only produce regular repeating 
designs. Cylinders could be changed but it was too problematic.  The cylinders themselves 
were also expensive and difficult to make.  Vaucanson’s loom was therefore never fully 
taken up by the industry and, although a few were produced, it was soon discontinued. 

What made Jacquard’s mechanism better? 

He took the idea of Falcon’s loop of punched cards, simplified the overall design of 
Vaucanson’s loom, and applied his own improvement by using a four sided rectangular 
cylinder (instead of a barrel cylinder) to rotate each punched card in the loop. Jacquard’s 
mechanism could also control a far larger number of individual warp threads. His loom 
therefore had the ability to weave entire pictures (where there are no regular repeats) as 
well as complex patterns. The speed at which the fabric could be woven was also much 
faster and it could all be operated by one weaver. 

Portrait Of Jacquard Woven In Silk by Carquillat Front & Reverse. Bonnefond, Claude, Artist, 

and François Michel-Marie Carquillat. À la mémoire de J.M. Jacquard / d’après le tableau de 

C. Bonnefond ; exécuté par Didier Petit et Cie., 1839. [Lyon: Didier Petit et Cie. Lyon, 

MDCCCXXXIX] 



 
 

In 1839, five years after Joseph Marie Jacquard’s death, a portrait of him was turned into a 
woven design. The image was based on the portrait painted by Claude Bonnefond and it was 
woven by a master weaver in Lyon called Francois Michel-Marie Carquillat (1803 – 1884). 
Carquillat specialised in creating highly detailed woven images. The portrait of Jacquard was 
produced for the firm Didier, Petit et Cie and the picture demonstrated the incredible 
capability of the Jacquard looms. 

Carquillat transposed the painted portrait onto a point paper draft. The artwork alone took 
around 1000 hours to complete. He only used black and white silk threads. The silk used was 
so fine and grouped so tightly that he could achieve realistic shading effects, create depth 
and give a three dimensional effect to the woven image. The reverse of the woven image is 
an exact negative, just like a photographic negative. 

It took 24,000 punched cards to translate the image into the woven fabric. Cutting all the 
cards accurately and lacing all 24,000 together in the correct order was months of work. 
Jacquard card cutters needed to have intense powers of concentration. The actual weaving 
would only have taken a day or two. All the work is in the preparation. The overall size of 
the silk sheet is 59cm x 43 cm so the amount of detail is remarkable. The resulting silk 
picture had such detail that the image, when framed and glazed, had the appearance of an 
engraving. They were understandably very expensive and only made to order. Only around 
20 of the original woven pictures survive today. 

One person who owned a copy of Carquillat’s woven portrait of Jacquard was Charles 

Babbage (1791 – 1871). He was involved in a variety of scientific fields including 

mathematics, philosophy and mechanical engineering. He is perhaps best known for his 

Difference Engine (a mechanical calculator) and for the idea of his Analytical Engine. The 

Analytical Engine was never built but it is often regarded as being the first true computer. 

Babbage is often referred to as the “Father of Computing” for this reason. 

Charles Babbage was independently very wealthy and held regular parties at his home, to 
which he invited the important people in high society of the day. His woven portrait of 
Jacquard was often a talking point at these parties. Babbage would delight in guests, such as 
the Duke of Wellington, mistakenly thinking the portrait was an engraving. 

Ada Lovelace (1815 – 1852) was the daughter of the poet Lord Byron and Lady Annabelle 

Milbanke. It was Ada’s tutor, the scientific writer Mary Somerville (1780 – 1872), who 

introduced Ada to Charles Babbage at one of his soirées in 1833.  Ada charmed everyone. 

She was invited by Babbage to see the prototype of his Difference Engine. The machine 

fascinated Ada and she and Babbage would meet and correspond on a regular basis. 

After Ada saw the Jacquard loom in operation it is likely they will both have discussed the 
use punched cards as a means of storing information. Babbage will also have been aware of 
the Jacquard loom, having a keen interest in mechanical engineering. Punched cards are the 
means of data input that Babbage used in the design for the Analytical Engine. 

Babbage gave a lecture in France on his Analytical Engine. This was translated into an article 
published by the Italian mathematician Luigi Menabrea (1809 – 1896). Scientist and 



 
 

inventor Charles Wheatsone (1802 – 1875), who was a friend of Babbage, then 
commissioned Ada Lovelace to translate the Menabrea paper. Over a period of nine months 
during 1841 and 1842, Ada translated and expanded upon Menebrea’s paper on Babbage’s 
Analytical Engine. Her paper is three times longer and includes a method for calculating 
Bernoulli numbers using the Analytical Engine, which is why Ada Lovelace is referred to as 
the first computer programmer. 

What Ada recognised, more than anyone else, was the potential of the Analytical Engine. To 
Babbage it was a means for crunching numbers. To Ada the possibilities went far beyond 
numbers. It is summed up in the following famous quote from her paper: 

‘We may say most aptly that the Analytical Engine weaves algebraic patterns just as the 
Jacquard loom weaves flowers and leaves… 
…the engine might compose elaborate and scientific pieces of music of any degree of 
complexity or extent’. 

 Although Babbage’s Analytical Engine was never built, the idea of using punched cards or 
paper began to be taken up elsewhere. The use of punched cards can be found in music, 
telegraphy, data recording, code breaking and computing. 

Is your data stored for work payroll, banking, tax, accountancy, pensions, electoral register, 
census recording…statistics of any kind? 

Punched cards eventually moved from being used simply as a set of instructions to be read 
by a machine, as with the Jacquard loom to something much more powerful. They began to 
be used for storing, searching and tabulating data. 

The first person to propose using punched cards to store and sort data was Semyon 
Korsakov (1797 – 1853). In 1817 he took a job working for the statistics department for the 
Police Ministry in St. Petersburg. His work there led him to the idea of mechanising the 
search of data. He announced his new machines in a paper in 1832 entitled “Description of a 
new way for research, using machines for comparing ideas”. In the same year his ideas were 
proposed to the Imperial Academy of Sciences in St. Petersburg. His application was 
rejected. The experts could see no potential in the idea. 

It was not until 1884 that the idea would once again resurface. It was Herman Hollerith 
(1860 – 1929) who would revolutionise the recording of data. In America, like the UK, a 
census of the population is required every 10 years. After graduating from the Columbia 
University School Of Mines, Hollerith worked as a statistician for the United States Census 
Bureau on the 1880 census. He saw the time consuming and error prone nature of the 
process. The 1880 census recorded 50 million residents and it took seven years to complete 
the data analysis. There were concerns that the 1890 census might take even longer and 
overrun the start of the 1900 census. 

Hollerith’s mentor and supervisor at the Census Bureau was John Shaw Billings (1838 – 
1913). He too saw the problems in the data recording process saying to Hollerith, “There 
ought to be some mechanical way of doing this job, something on the principle of the 



 
 

Jacquard loom, whereby holes in a card regulate the pattern to be woven.” Hollerith was 
also thinking along the same lines. His brother-in-law was in the silk weaving business and 
they had discussed possible improvements to the machines at his mills. Hollerith had also 
been inspired by the punching of tickets by train conductors to record basic information 
about the passengers. 

And so Hollerith’s Tabulator was created. He set up his own business The Tabulating 
Machine Company. His machines were so successful that the 1890 census of more than 62 
million residents took only 30 months to process. His tabulating machines using punch cards 
were used in census recording all over the world including the United Kingdom where they 
were used in recording the 1911 census. 

In 1911 Herman Hollerith sold his company to Charles Ranlett Flint (1850 – 1934) where it 
renamed the Computer-Tabulating-Recording Company. This changed name again in 1924 
to International Business Machines or IBM, one of the best known companies in computing. 

In this country the British Tabulating Machine Company also began to manufacture Hollerith 
equipment as more companies and institutions began to require more efficient data 
recording and analysis. Their machines and manufacturing skills would soon become truly 
invaluable. 

Code Breaking and Computing 

Do you use a computer or rely on any digital technology? Yes, thank those holes in card 
again! This is the enduring legacy of the Jacquard mechanism and punch cards. 
Codebreaking during the Second World War played a key role in furthering the development 
of modern computing. Punch cards and punched paper tape were invaluable to the code 
breaking process at Bletchley Park. 

Punched cards continued to be used in computers for programming using languages such as 
FORTRAN. In the mid 1980’s, when magnetic discs and computer hardware became a more 
affordable and text editors and terminals developed, punched cards started to become 
obsolete. Modern Jacquard mechanisms are also controlled by computers. The modern 
digital age and the processing power available, even in the most basic computer or 
smartphone, would have astounded Charles Babbage and Ada Lovelace. 

A Lasting Legacy 

Holes in card and punched paper tape have truly changed the world. They revolutionised 
the textile industry heralding in the First Industrial Revolution and they have played a critical 
role in developing what is often referred to as the Third Industrial Revolution – the digital 
revolution. Computers and digital technology now play an increasingly integral part in 
everyday life from data and communication to work and entertainment. 

And it can all be traced back to the development of the punch card system for automating 
the weaving process and the incredible influence of the Jacquard mechanism. 



 
 

 


