Fabric Manufacturing Technology-II

Tappet:

A type of cam to which a rotary motion is given for the purpose of producing reciprocating motion in rods & levers by sliding contact when the rod is to receive a series of lifts, with intervals of rest and thus forms a Shed is called Tappet.

                           
                                              Fig: Tappet and Cam

Types of Tappet Shedding:

Various types of shedding Tappets are in use in the Industry. They are constructed on two principles:
1) Positive Shedding Tappet: 

Here two Tappets use for one heald shaft.
E.g: a) Woodcraft section Tappet

       b) The Oscillating Tappet

        c) Nuttall’s chain Tappet

        d) Scroll Tappet

2) Negative Shedding Tappet:

        Here one Tappet  uses for one heald shaft.
        E.G: a) Ordinary plain and twill weave shedding Tappet.

                 b) Jamieson’s Tappet.

                 c) Barrel Tappet

Difference between Tappet and Ordinary Cams
	Tappet
	Ordinary Cam



	It gives motion to a shaft to receive a series of lifts, with intervals of rest.
	It gives a continuous reciprocating motion.

	It is mainly used to produce a Shed.
	It may be used for many purposes.

	All types of tappets are cam.
	All cams are not Tappet.


Basic principle of Tappet shedding:
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	A and B - Tappets

	
	C - Bottom shaft

	
	D and E - Treadle levers

	
	F - Fulcrum

	
	G and H - Lamb rods

	
	J and K - Heald shafts

	
	L and M - Leather straps

	
	N - Top reversing roller (Smaller dia)

	
	P - Top reversing roller (Bigger dia)

	
	Q - Top reversing roller shaft

	
	R and S - Bowls

	
	T - Heald eye

	
	U - Heald eye

	
	V - Weft yarn

	
	W - Lease rods

	
	X - War p sheet

	
	Y - Cloth


Figure shows a negative tappet shedding mechanism. A pair of tappets A and B is fixed to the bottom shaft C at 180 degrees to each other. Two treadle levers D and E are connected to the loom back-rail by a bracket F. The bracket acts as a fulcrum for the levers. The two treadles have teeth to carry the lamb rods G and H respectively. Two heald shafts J and K are connected to the lamb rods. A top reversing roller shaft Q carries two rollers of different diameters. The roller of small diameter N is connected to leather strap L to which the front heald shaft J is connected. The roller P of large diameter is connected to leather strap M to which the back heald shaft K is connected. The tappets A and B touch the anti-friction bowls or followers R and S respectively, which are fixed to the treadle levers. The heald shafts have heald eyes T and U through which the war p threads pass X is the war p sheet and Y is the cloth. The odd ends are passed through one heald shaft while the even ends are passed through the other heald shaft.
Position of Fixing of Shedding Tappet:
Generally fixed in five position of the loom namely-

1. Under and over the centre of heald shafts

2. Under and over one end of heald shafts.

3. Outside the loom framing.

1. Under and over the centre of heald shafts:
When the Tappet is placed over the centre of heald shafts then the oil, grease etc applied to treadle bowl for antifriction properties will fall on the fabric and contaminate it, when placed under the heald shafts some difficulties may arise while cleaning.
Tappets are generally placed under the centre of heald shafts as they are not frequently changed.

2. Under and over one end of heald shafts:
When tappets are placed under and over one end of heald shaft then pressure is applied at only one side of heald shaft. Hence connecting cords should be used on two sides.

The advantages of this arrangement are the easy maintenance and the lesser possibility of contamination with oil, grease.
3. Outside the loom framing:
In this system it’s easy to clean the tappets and to apply grease; oil to treadle bowl and easy maintenance can be done. But it requires more space. 
Dwell Period:
The tappet should be made in such a way that healds will remain stationary while the shuttle passes through the shed. This stationary period is known as “Dwell of heald” or “Pause”.

Factors affecting the dwell period/ the length of dwell of the shedding tappet depend on:
The following factors affects the dwell period:--

1. Set ends per inch (epi): Reed space increases with the increasing no. of ends per inch. So, dwell of healds must be longer.
2. Width of the loom and distance between one shuttle box to another: If the loom is wider then shuttle will take more time to pass through the shed. So, dwell of healds must be longer.
3. Loom speed/PPM: Higher the loom speed, lower the dwell period.
4. Fineness of yarn: Finer the yarn, higher the dwell period.

5. Complexity of weave structure: Higher dwell period requires for more complex weave structure.
6. Complexity of shedding mechanism: Simple shedding mechanism, lower the dwell period.
     Advantages of Tappet shedding mechanisms:
1. Simplest and cheapest.

2. Gives best result.

3. Action is certain.
4. Can lift heavy weights.

5. Less wear and tear.

6. Can move at high speed.
7. Dwell may be adjusted as per requirement.

8. Less strain in warp.

9. Consumes less power and gives more out put.

10. It gives fewest defects to the fabric.

Construction of shedding tappet:
	The shedding tappets are constructed for producing different weaves.

To construct a shedding tappet, the following particulars are required :

- Weave or design to be produced in the fabric

- Diameter of the bowl

- Lift of the tappet

- Distance from the centre of shaft driving the tappet to the bowl.

- Dwell time of the heald shafts (to remain in a stationary position).




Construct the profile of a shedding tappet used for weaving plain weave or 1/1 weave with the following particulars.

i. Lift of tappet - 3”

ii. Dwell - 120o or 1/3rd of a pick

iii. Diameter of bowl - 1.5”

iv. Distance from centre of the bottom shaft to the nearest point of contact with the anti-friction bowl - 2”

1/1 Plain tappet 

1. Draw a circle A of radius 2” with O as centre as in Figure 2.33. This radius is taken as it represents the nearest point of contact of the bottom shaft with the bowl.

2. Draw a circle B of radius 2.75” with O as centre. The additional 0.75” accounts for the radius of the bowl.

3. Draw a circle C of radius 5.75” with O as centre. 3” are added for the lift of tappet.

4. Draw a line EF to divide the circle into two equal parts to represent two picks.
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Figure 2.33 Construction of tappet for plain weave

5. Divide each semi circle into three equal parts by drawing lines GH and IJ. In the upper half circle EOG and FOI represent working parts and GOI represents the dwell part (120 o of crank shaft) for the first pick. In the lower half circle EOJ and FOH represent working parts and JOH represents the dwell part (120o of crank shaft) for the second pick.

6. Divide sectors GOJ and IOH into six equal parts, as shown in the figure.

7. Draw a semicircle on OI between circle B and circle C, as shown.

8. Divide the semicircle into six 30o sectors. Draw perpendicular lines from each sector up to the base of the semicircle and name the ends as 0 to 6.

9. Draw arcs from the base of each perpendicular line i.e. from 1 to 5 of the semi circle to intersect the dividing lines of the working parts. This is to represent the different positions of the bowl D during the rising and falling movements.

10. Each point of intersection is taken as centre and the positions of the bowl are drawn as circles. This is repeated for all the working areas.

11. Draw the positions of the bowl in the dwell parts also.

12. Draw a free hand curve touching all the anti-friction bowls tangentially. This gives the profile of the plain weave tappet.

13. Two tappets of similar type are assembled and shown in the figure.

14. The weave shown represents plain or 1/1 weave.
