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MCSLLP 

CLAIMS 

 

1.  An assembly apparatus, comprising:  

a first feeding mechanism arranged in use to feed a series of first 

components;  5 

a holding mechanism arranged in use to hold consecutive ones of the 

first components in place;  

a cutter arranged in use to separate individual ones of the first 

components while being held in place by the holding mechanism;  

an inserter arranged in use to push a separated first component into a 10 

corresponding opening in a second component; and  

a drive mechanism coupled to each of the first feeding mechanism, the 

holding mechanism, the cutter and the inserter and arranged in use to 

synchronise movement of the first feeding mechanism, the holding mechanism, 

the cutter and the inserter,  15 

wherein the drive mechanism comprises:  

a motor;  

a first drive shaft extending from the motor;  

a first assembly coupling the cutter to the first drive shaft and 

arranged in use to convert rotational motion of the first drive shaft into 20 

reciprocating motion of the cutter;  

a second drive shaft coupled to the first drive shaft;  

wherein the first feeding mechanism comprises:  

a first cam assembly, the first cam assembly comprising a first 

cam, and a first frame having a plurality of sides, wherein the first cam is 25 

received in the first frame and has a surface profile that is in contact with 

each of the sides of the first frame at any point in time; and  

a first feeder;  
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wherein the first cam assembly is arranged in use to convert 

rotational motion of the second drive shaft into rotary reciprocating 

motion of the first feeder.  

 

2. The apparatus of claim 1, wherein the first assembly comprises a 5 

first crank and slider assembly coupling the cutter to the first drive shaft and 

arranged in use to convert rotational motion of the first drive shaft into 

reciprocating motion of the cutter.  

 

3.  The apparatus of claim 2, wherein the drive mechanism further 10 

comprises:  

a third drive shaft coupled to the first drive shaft and extending 

transversely from the first drive shaft; and  

a second crank and slider assembly coupling the inserter to the third 

drive shaft and arranged in use to convert rotational motion of the third drive 15 

shaft into reciprocating motion of the inserter.  

 

4.  The apparatus of claim 1, wherein:  

the second drive shaft is coupled to the first drive shaft and extends in 

parallel to the first drive shaft, and  20 

wherein the first cam assembly is coupled to the second drive shaft; and  

the first feeder is mounted on the first cam assembly.  

 

5.  The apparatus of claim 1, wherein the first cam assembly further 

comprises a first guide coupled to the first frame, wherein the first guide is 25 

arranged in use to guide movement of the first frame.  

 

6.  The apparatus of claim 1, further comprising a locking mechanism 

arranged in use to lock the series of first components in place when the first 

feeder is not in engagement with the series of first components.  30 
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7.  The apparatus of claim 1, wherein the holding mechanism 

comprises:  

a first toggle mechanism coupled to the second drive shaft; and  

a holder attached to the first toggle mechanism,  5 

wherein the first toggle mechanism is arranged in use to convert 

rotational motion of the second drive shaft into reciprocating motion of the 

holder.  

 

8.  The apparatus of claim 1, further comprising a second feeding 10 

mechanism arranged in use to receive a series of second components and to 

position each of the second components to receive corresponding ones of the 

first components.  

 

9.  The apparatus of claim 8, wherein the second feeding mechanism 15 

comprises:  

a second cam assembly coupled to a third drive shaft; and  

a second feeder mounted on the second cam assembly,  

wherein the second cam assembly is arranged in use to convert 

rotational motion of the third drive shaft into rotary reciprocating motion of the 20 

second feeder. 

 

10.  The apparatus of claim 9, wherein the second cam assembly 

comprises:  

a second cam; and  25 

a second frame having a plurality of sides, wherein the second cam is 

received in the second frame, the second cam having a surface profile that is in 

contact with each of the sides of the second frame at any point in time. 

 



 

 
15 

 

MCSLLP 

11.  The apparatus of claim 10, wherein the second cam assembly 

further comprises a guide coupled to the second frame, wherein the guide is 

arranged in use to guide movement of the second frame.  

 

12.  The apparatus of claim 9, wherein the second feeding mechanism 5 

further comprises:  

a stopper; and  

a toggle mechanism coupling the stopper to the second cam assembly, 

wherein the second toggle mechanism is arranged in use to position the stopper 

to lock the series of second components in place when the second feeder is not 10 

in engagement with the series of second components.  

 

13.  The apparatus of claim 9, wherein the drive mechanism further 

comprises a fourth drive shaft coupled to the third drive shaft, the fourth drive 

shaft being arranged in use to synchronise movement of the second feeding 15 

mechanism with the movement of the first feeding mechanism, the holding 

mechanism, the cutter and the inserter. 


