
Binary and the Jacquard Mechanism

Hello and welcome to Paradise Mill, here in Macclesfield.  Today we are going to be looking at the Jacquard 
mechanism and the binary system it uses to control the patterns that it weaves on a loom.

With weaving, there are two options.  Either, you can lift up a warp thread so the weft will pass underneath, and 
the weft will not be seen or you can leave the warp thread down, and the weft will pass over the warp thread, 
and the weft will be seen.  There are only two options, and when there are only two options, that is known as a 
binary system.

It is the same with today’s modern computers.  They speak a binary language.  Millions upon millions of 1’s and 
0’s are the set of instructions by which they understand the tasks given to them.*

With this old 19th century Jacquard mechanism, it does not understand 1’s and 0’s or ON’s and OFF’s, but it does
understand the binary system of a hole or no hole punched into these cards and this is how we ‘program’ the 
loom to automatically weave a pattern.

How does the Jacquard mechanism work?

When a weaver presses down the treadle on the loom, it causes this iron cage, called a griffe, to rise up.  Inside 
the griffe there are rows of bars, known as knives.  A hook will either catch onto the knife and lift up a harness of 
warp threads or a hook will not catch onto the knife and remain down, and leave the warp threads down.  What 
controls whether the hooks catch onto the knife and are lifted up, or don’t catch onto the knife and remain down, 
are the punched cards.

How does the Jacquard mechanism read the punched cards?

When the weaver presses down on the treadle, this four sided cylinder will swing out and turn 90 degrees to 
select the next card in the pattern.  One card is one pass of the shuttle, one line in the pattern, one weft thread, 
also known as a ‘pick’.  The full set of cards are looped together in order and this is the complete pattern.

The punched cards sit in line with all the holes, around the cylinder block.  When the cylinder comes to rest 
against this bank of needles, the next ‘pick’ selection is made.  Some of the needles will be allowed into the 
cylinder, if there is a hole punched into the card to let them through.  If there is no hole punched in the card, it is 
going to push back the needle, and when the needle is pushed back, the hook gets pushed back and it is not 
going to catch on the knife inside the griffe when that rises up as the weaver presses down the treadle.  Each 
hook in the mechanism passes through a needle.  All the needles are spring loaded.  When the cylinder swings 
out as the treadle is pressed down, they all return to the same position ready for the next card in the sequence, 
and the next ‘pick’ selection.

In the binary language of the Jacquard mechanism, a hole in the card is the instruction to lift up a harness of 
warp threads.  No hole in the card tells the mechanism to leave a harness of warp threads down.

How are the punched cards programmed?

If I want to leave one particular hook down, I need to push in the needle that it goes through.  If I push that 
needle in, and I press down the treadle on the loom, I am going to lift up every single hook except for the one 
where I have pushed the needle in.  Great accuracy is therefore needed in punching all the holes in the correct 
place so that there are no errors in the woven pattern.  Card sets can be ‘programmed’ to produce different 
patterns or even pictures.

A Jacquard designer has to produce a draft of the pattern on a gridded paper called point paper, such as this 
picture of a weaver at a Jacquard loom.  A card cutter then has to carefully read this draft and cut holes in the 
cards, in the correct place and in the correct order, as indicated by the colours in each segment.  Before digital 
technology, early computer software was programmed in a similar way, by punching holes in cards.

If we zoom in close to the woven picture we can see how it is made up of the lighter colour weft threads, passing
over the black warp, so they are visible.  The image is made up of lots of tiny lines of visible weft.  If you zoom all
the way into a digital image you will see it is made up of lots of tiny blocks called ‘pixels’.  Pixel is short for 
‘picture element’.

The Jacquard loom, with its punched cards, is a programmable machine.  The Jacquard mechanism is the 
ancestor of today’s modern digital technology.  The common language of both, is binary.

* Can you work out what the 1’s and 0’s in the video spell, using the ASCII binary alphabet?


