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Linear motion 
This is motion moving in a straight 
line (& predominantly in the same 
direction) e.g. the material moving 
forward as the machine stitches

Reciprocating 
motion

Take up 
lever

Linear 
motion

Oscillating 
motion

Rotary motion 
This is motion that moves 
round in a circular 
direction e.g. the balance 
wheel turns in a rotary 
motion as the motor runs

Reciprocating motion 
This is motion that goes 
backwards & forwards in a 
straight line e.g. the needle 
moving up & down, as well as the 
take up lever holding the thread 
moving up & down

Oscillating motion 
This is motion going from 
side to side e.g. the action 
of the bobbin case as the 
stitches are formed (not all 
sewing machines do this)



©
 B

oyd E
ducation 

w
w

w
.julieboyd.co.uk

Bell 
crank

Gear 
trainFollowers Rack & 

pinion

Compression  
A pushing force that squashes 
something together e.g. the 
presser foot holding down the 
fabric against the teeth in the 
feed dog. Also the pressure of 
your foot on the foot peddle. 

1st class 
lever

Cams
Levers & 

mechanisms
Forces & 
stresses

Push 
e.g. the feed dog pushing 
the material through the 
machine   

Pull 
e.g. the thread being pulled 
through the needle as the 
machine stitches

Simple gear train 
e.g. rack & pinion used 
for changing the 
stitch types

CAMs & followers  
A cam converts rotary motion to reciprocating 
motion, with different shaped cams giving different 
timings of movement. A follower is a rod that moves 
as the cam rotates e.g. the mechanism inside the 
machine that changes stitch types.

Pulleys & belts 
e.g. belts connect the motor 
to all of the mechanisms in 
the machine. This is called a 
rotary system. 

The fulcrum 
(pivot point) 
is in the 
middle of the 
load e.g. the 
raising & 
lowering of 
the presser 
foot

Bell cranks  
e.g. the mechanism hidden 
inside the machine that is 
attached to the take up lever 
&  that takes the thread up & 
down turning circular motion 
into reciprocating motion. 
This process uses linkages to 
transfer movement.

Tension   
A pulling force that holds 
something tight or stretched 
apart e.g.the thread being held 
under tension to ensure stitches 
interlock in the middle of the 
fabric

Pulleys & 
belts tension
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