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needs , textileg Play an essential role in the day—to—day life of human
being and in the €conomy of the country. Thus it becomes imminently
necessary to evolve modern techniques in the development of the

machines and products in textiles.

stages to reach the final stage of yarn in 5 textile mil.



System’ is

> To sense the presence of the yarn

> To indicate it at the output to measure the length of
the yarn

> To activate a control circuit to stop the machine when the yarn

in all the spindles are cut or when the required length has been
reached.

In this Project hardware ig designed, fabricated a

nd tested to realize
the mentioned objectives.

The system takes over the existing monitoring system in various aspects.

It has the advantages of using both PLC and PC. As per the name

‘Multipoint Yarn Monitoring System, it is applicable in the places where

more than one spindle has to be monitored.
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CHAPTER 1
INTRODUCTION

that he wears. The yarn js the main Component of fabric. It plays an

important role in the science of textile technology.

1.1 FIBRE TO FABRIC DETAILS:-

The flow chart for fiber to fabric conversion is given in fig 1.1and 1.2,

1.1.1 GINNING

Process details:-

1.1.2 SPINNING

The bales from ginning factory are taken to blow room section at

the first instance.



1.2 CARDED YARN PRODUCTION

The process in fig1.3 described below

1.2.1 Blow Room:-

The process that is taking place in blow room are
> Opening and cleaning the fibers.
> Remova} of dust, dirt etc.

> Formation of lap.

1.2.2 Carding:.-

The functions carried out in carding are
> lndividualization of fibers.

> Formation of silver.

1.2.3 Drawing:-

The process of drawing Comprises of
> Doubling ang drafting of silver.
> Reduction in linear density.

> Fiber to Fiber parallelisation.



1.3 COMBED YARN PRODUCTION

The process in fig 1.4 described below

1.3.1 Silver lap machine
> Doubling and drafting of silver

> Formation of lap

1.3.2 Ribbon lap machine

> Formation of ribbon lap

1.3.3 Super lap machine
> Doubling and drafting

> Lap formation

1.3.4 Comber

> Removal of short fibers and fiber hooks

1.3.5 Simplex
» High amount of drafting
» Formation of roving

> Slight twist application and rowing



1.3.6 Ring frame
> High drafting
» Formation of Yarn

> Twisting

1.4  WEAVING
The yarn from spinning mill is taken to weaving Preparatory and
weaving departments for producing fabric/ cloth. The process flow

diagram in weaving is given in fig 1.5

1.4.1 WINDING
It convert smal packages(ring cop from spinning) into bigger
packages(cones). it also removes objectionable yarn faults (thick, thin

places, neps etc).

1.4.2 WARPING

The cone packages are converted into beams with long length of

yarn.

1.4.3 SIZING

The size coat is applied on the yarn.



1.5  WEAVING SECTION

The process flow diagram in weaving is given in fig 1.6

1.5.1 Drawing-in

Drawing the yarns through drop wires, heald shaftg and reed etc,

1.5.2 Tieing -In
Tieing the yarns with the previously run ends(yarn).
1.5.3 Loop gaiting

Making arrangements in the loom for running the machine.

1.5.4 Loominngeaving
Interlacement of warp and weft yarns. The process

weaving is given in fig 1.7

1.6 Wet Processing(chemical Processing)

The process flow diagram in weaving is given in F ig 1.8
1.6.1 Grey cloth:-

The cloth obtained from the loom in grey condition (without any

chemical treatment) is subjected to the list of treatments.



1.6.2 Sorting:-

Sorting out the fabrics for different chemical processes.

1.6.3 Stamping:-

Putting stamp (with details of fabric, chemical processes etc.) on

the fabric for easy identification.

1.6.4 Stitching:-

Stitching ( temporary stitch ), the fabrics of same lot for continuous

and long length.

1.6.5 Sinaeing:-

Removal of protruding threads from the fabric surface by burning it.

1.6.6 Desizing:-

Removed of size material (applied in weaving preparation process )

for effective absorption of dyes and chemicais.

1.6.7 Scouring:-

Removal of wax, fats, oil etc from the fabric.



1.6.8 Mercerising:-

Providing more brightness or lustre and strength to the fabric.

1.6.9 Bleaching:-

Removal of naturai coloring matter (yellowish white) and giving

whiteness to the fabric.

1.6.10 Dyeing:-

Giving color shades for ornamentation purpose.

1.6.11 Printing:-

Producing desired design patterns for ornamentation purpose.

1.6.12 Finishing:-

Applying various finishes for durability and ornamentation.

1.6.13 Fabric inspection:-

Inspecting the fabric for defects and faults.

1.6.14 Packing:-

Packing the fabrics in different packages.



1.6.15 Bundling:-

Bundling the packages.

1.6.16 Baling:-

Aitanging the packages in a bale and sending to consumers.

1.7.  GARMENT MANUFACTURING UNIT:-

Knitted Woven
Fabric Fabric

Wet/Chemica processing unit.

Garment Manufacturing unit.

Fabric cutting
(Pattern cutting) —p Stitching (Labelling)

v

Inspection

Finishing

Y

Packing

v

To wholesale retailers
1.7.1 Fabric cutting:-

The fabrics from wet processing unit are taken to cutting section at

the first instance. In cutting section,



The fabric js cut according to the pattern of dress (using pattern

cutting models) and taken to stitching department.

1.7.2 Stitching and Labelling:-

Here the cut pieces of fabric are stitched according to the

requirement of fabric.

1.7.3 Inspection:-

After stitching the garment, it is inspected for defeats ang faults. If

ever defects are present, they are removed according.
1.7.4 Finishing:-

In this section, the garment is given for various treatments. The

device which is designed, is used in winding process.

connected to the common shaft.



Cotton from field > 5
Harvesting Ginning factory
Spinning mill N _ _ 5 Wet or chemical
Weaving unit processiong unit
Knitting unit

v
Garment Manufacturing Y To consumer

unit

FIG 1.1 Cotton fabric production.
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Man made fiber
nroducing '
Cotton Spinning
Machineg

J—

Chemical Reaction

MMF/cotton

blended varn

MMF (stable fiber or
filament)
Wet or chemical Garment
Drocessing unijt Mmanufactiring unit

FIG 1.2 Man - Made-Fiber (MMF) fabric production.
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—
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FIG 1.3

CARDED YARN PRODUCTION
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machine(lan)
Drawing (Silver) | Super lap former )
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FIG 1.4 COMBED YARN PRODUCTION
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l

!

Loom gaiting

1
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FIG 1.6 Weaving
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CHAPTER 2
DESIGNING OF THE SYSTEM

This device is placed in the textile machineries in the stage of

production of yarn.

yarn is present over the sensor, the Sensor produces a sufficient amount
of voltage. This voltage is given as input to the amplifier. The amplified
voltage is such that when given to the other Op-amp and its associated
circuits gets converted to a momentary pulse. When the yarn js cut, the
pulse goes high. This pulse is given to the PLC for the purpose of
counting. The proximity produces a pulse when it senses one rotation. For
each rotation g pulse is generated. This pulse is also given to the PLC for
counting the length of the yarn which is proportional to the rotations. When
the count reaches the preset value, an indication js given at the output and

when the yarn js cut, an indication ig given at the input side.

14



Machine SPEED SENSOR

Running
S_Q\W nal PROXIMITY L » AMPLIFIER .
: SENSOR

Yarn
Presence PLC
Signal OPTICAL

————® SENSOR (> SIGNAL CONDITIONG |

ELEMENT

Fig 2.1 General Block Diagram
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2.1 Description of general block diagram
# The Figure 2.1 ig the block diagram describes the monitoring
system. The device is designed for the purposes stated below

> To sense the presence of yarn.

The whole unit is stopped when the full length is winded angd when the

yarn is absent in gj| the spindles.

2.1.1 SPEED SENSOR;

16



the preset valye in the PLC. When both are equal, the counter js stopped

and an indication ig given, so that the user ¢an stop the machine.

2.1.2 OPTICAL SENSOR:
The optical Sensor that is used for the design of “Yarn Monitoring
System” is reflector sensor. These sensors have in built light source.

They need not have an externag] light source for their energization. when g

yarn is present, the light gets reflecteq and a small voltage is generated.
This voltage is given to the signal conditioning element. The signal

conditioning element produces,
> A high signal when it Senses the absence of yarn.

> A low signal when it senses the presence of yarn.

17
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213 PROGRAMABLE LOGIC CONTROLLER :
The programmable logic controller has a relay output,
There are two options for Programming PLC’s:

> IBM PC based programming package-SA34AID.

> Hand Held Terminal(HHT).

The first option, IBM PC based programming Package is used for the ‘yarn
monitoring system’.

This is a PC based software programming package running
on IBM PC Compatible. It js highly user friendly and can be used by any
one with oyt prior knowledge of computer languages/programming.
SA34AID can be used during program development, testing, debugging

and documentation.

18



The package has two types of interfaces :
> OFFLINE
> ONLINE

which can be downloaded to the SA, on later date.

In ONLINE the program development requires the target system
and user can download the program develop in the OFFLINE mode.
OFFLINE FEATURES:

> Creating and documenting New programs.

> Modifying and documenting old programs.

> Powerful editing.

> Search as wel| as search and replace facility.

> Program verification,

ONLINE FEATURES:

> Creating and documenting New programs.

> Modifying and documenting existing programs.

> Transferring programs between PLC and PC.

> ONLINE monitoring of process variables and parameters.

> Forcing of process /O channels.

> Search as wel| as search and replace facility.

19



> ONLINE modification of certain Process parameters defined by
‘D=xy’ (xy are integers) which is used for time delays, counter
preset values and limits for comparison etc.
> Program verification.
To achieve g particular operation to be done in a Systematic
way, the following steps have to be performed
1. Database allocation
2. Preparation of control logic in paper.
3. Eniering the logic pPregramming aids.
4. Testing of logic.
5. Documentation.
The optical sensor that is used in thig project is
With four pins.
The proximity sensor that s used is Inductive Proximity Switches
manufactured by SALZER ELECTRONICS.
The Progammable Logic Controller that is under use is
SA3-BO1.
The SA3 consists of 1 2 inputs and 8 outputs.
The inputs are from DI1 to DI12 and the outputs are from DO1 to
DO2.
The outputs of speed sensor is given to DI1 and the output of the

dual amplifier is given to DI2. The count is given to the higher count. The

20
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CHAPTER 3
TESTING OF THE SYSTEM

The yarn moves over the optical sensor. The light from the optical
sensor gets reflected and falls on the base of the transistor and produces
a small emitter current. The output voltage is amplified using a transistor.
This voltage is applied to the Comparator. Since the reference voltage of
the comparator is greater than the input voitage a low pulse is produced.
The output is in the form of a square pulses. The output of the pulses is
given to the diode to produce an unidirectional pulse. This pulse is given
to the op-amp and associated circuits to produce a momentary pulse. This

low pulse is given to one of the input of PLC.

The proximity sensor is attached to the common shaft té produce
speed signals. This signal is also a low signal. When it senses the slot, it
produce a high signal. This signal is given to the PLC. The counter in the
PLC gets incremented only when the output of the proximity sensor
produces a high output and the input from the sensing element is high.
When the count is over or when the yarn to all the spindles are cut, the

output is latched ,so that the control circuit is actuated.

22



The device is placed in the textile machinery in the ring cop to
Paper cone stage. The device is tested in the textile department of our

college. The device senses perfectly upto 1mmof accuracy.

23






CHAPTER 4
SAX PROGRAMMING

The programming of SAX is carried out using relay like ladder
diagram. It closely resembles the hard wired relay logic.SAX is
programmed using SA34AID, a software package which runs on the
IBMPC compatible or using a hand held terminal. The software package
which runs on the IBMPC compatible is highly user friendly and can be
used by any person without any prior knowledge of computer
Ianguages/programming. The rich set of instructions backed by powerful
editing feature make it possible to implement very complicated control

logic easily in SAX.

Real world devices such as push buttons, limit switches and many
others sensors are connected to SAX through its input terminal blocks.
The input instruction simulates the actions of relay contacts inside the
SAX. Accordingly the output instruction are energized which produced
desired signals to drive loads such as motors, controllers, contactors,

solenoid valves, lamps etc., via the output terminal blocks.

24



41 DATA TABLE ORGANISATION.

The data table contains the process input and output image tables.
It also consists of the working area of the user program. The user
program reads from the data table ang writes back to the data table. SAX
Supports two data types namely binary ang integer. The binary data
represents true or falge type signals. Integer data can represent any
unsigned number in the range of 0-65535(16 bit word). The digital signals
are handled by the binary data. The function block instructions |ike

counter, timer etc, Operate on integer and binary data.

The instructions 'and function block in the library handle different
types of input ang output data. Each parameter of an instruction has to be
Connected to a signal based on the data type. The user program can refer
to status of the process I/Os by directly specifying the process I/0 channel
number. For holding the momentary results of the user program, general
purpose registers are available which store binary and integer data types.
The SAX has a non-volatile area.Some of the data table registers are
located in the non-volatile memory area. The function elements can write
their output to these registers for implementing non-volatile functions. The

data table is ilustrated below.

25



Table 4.1

GENERAL PURPOSE REGESTERS

BINARY REGISTER(BR)

TIMER & COUNTER REGISTERS NON-VOLATILE REGISTERS
P PIER

TIMER REG ISTER(TI) BINARY REGISTER(NB)
... T364

NB1...... NB64

COUNTER REGISTER(CO) INTEGER REG'STER(NI)
Co1....... CO64

DIGITAL INPUTS

DIGITAL OUTPUTS

26



4.2 INPUT SOURCE
There are two input sources for the instruction in SAX. Incase of
function elements, there is a third input source, the constants. The various
input source are given below:
* A process or field input/output signal (DI/DO)
* Any one of the internal storage registers (BR,IR,NB,IB)

* An user defined constant (D=X),’X’ is an integer number.

All inputs of the function block instruction should be connected. The
binary signals can be optionally inverted at the input of an instruction (ie) -
DI1 implies the inverted value of DI1. If DI1 is 0 then for —-DI1, the input

value is taken as 1.

4.2.1 BINARY INPUTS:-

The binary inputs can be from any one of the following:

1. Digital inputs DI1-Di28
2. Digital outputs DO1-DO18
3. Binary registers BR1-BR512
4. Binary constant D=1/0

5. Non-volatile binary registers NB1-NB64

27



4.2.2 INTEGER INPUTS:-
The SAX handle only unsigned integer numbers which ranges from
0 to 65535. The integer input can be from any one of the following:
1. Integer registers IR1-IR128
2. Integer constant D=0-65535

3. Non-volatile binary registers NI1-Ni64

4.2.3 OUTPUT DESTINATION:-

The result of an instruction can be stored in any one of a

register(BR, IR,NB,N) or to the processor output(DO).

4.2.4 BINARY OUTPUTS:-

The binary output can be written to any one of the following:
1. Digital outputs DO1-DO18
2. Binary registers BR1-BR499

3. Non-volatile binary register NB1-NB64

4.2.5 INTEGER OUTPUTS:-

The unsigned integer outputs can be written to any one of the
following:
1. Integer register IR1-IR128

2. Non-volatile binary registers NI1-Ni64

28



4.3 STORAGE REGISTERS IN SAX DATA TABLE:-

For holding temporary resuits of the application program, there are
two types of registers are available in SAX.
** General purpose register

% Non-volatile register

4.3.1 GENERAL PURPOSE REGISTER:-
These registers are available for handling binary and integer data
types. They are
<+ Binary register
< Integer register

In the case of power failure the content of these register are lost.

4.3.2 NON-VOLATILE REGISTER:-

Power failure is a common occurrence in the industry. For certain
application (like batch processing) when power failure occurs, it is required
that the controller must continue from where it had left at the time of
power failure. This calls for preserving the status of certain process
variables even in the case of power failure. For implementing these

requirements, SAX has non- volatile registers in the data table.

29



They are
< Non-volatile binary register(NB)

< Non-volatile integer register(NI)

The user program can write into these non-volatile registers. The contents
of these non-volatile register are not lost by power failure. So when power
resumes, the user program can continue with the previous value which
were present just before power interruption. This memory area can be

cleared by giving a command from SA34AID/HHT.

4.3.3 SPECIAL PURPOSE REGISTERS:-

In addition to above mentioned registers SAX has certain register
reserved for special usage. The register BR500,BR501 and BR502 can be
used as time base or oscillator for timed operation. Two registers BR503
and BR504 are reserved to indicate important system operation like PLC
changing mode from configuration to run and when the PLC is powered up
respectively. The user can make use of thg registers BR503 and BR504
to start predefined sequences when PLC is changed to run mode or when
it is powered up. The binary registers BR505 sets when there is error in

the check sum of non-volatile area.

30



1. The binary register 500 (BR500)
This register gives a clock pulse of 1sec period.
2. The binary register501 (BR501)
This register gives a clock pulse of 0.1sec period.
3. The binary register 502 (BR502)
This register gives a clock pulse of 0.01sec period.
4. The binary register 503 (BR503)
This register becomes ON for 1 scan period when the
system changes from configuration to run mode.
5. The binary register 504 (BR504)
This register becomes ON for 1 scan period when the
SAX is powered ON.
6. The binary register 505 (BR505)
This register is set when SAX detects any check sum
error in non-volatile area.
7. The integer register 128 (IR128)
It counts the number of times the application program

is scanned in 500msec.
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CHAPTER 5
CONCLUSION

The “MULTIPOINT YARN MONITORING SYSTEM’ has been
designed and tested in Miltronics. Excellent sensitivity can be achieved,
using this device. It can be used to sense all counts of yarn.. Since the
output is light activated, it facilitates the operator to perform necessary
observations and to perform the effective changes immediately, after the
output is indicated. The production for a day, month & year are
determined from the observed data’s using a software. Since the yarn cut
purely depends on the tension offered by the machine, by counting the no.

of yarns that is cut, the efficiency of the machine is calculated.

FURTHER DEVELOPMENT:-

This project can be improved to an automatic switching device,

when the relay outputs of the PLC is connected to the control circuit.

When the yarn in all the spindles are cut (or) when cone the
required length has been wound on the cone, two outputs of PLC, one for
yarn cut and other for the length are being latched. This latched output is
connected to the control circuit, so that the control circuit gets activated

even when one of the outputs is latched.

32
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APPENDIX A
OPTICAL SENSORS

The internal diagram of optical sensors given in
Fig A.1 consists of
1. Light Emitting Diode

2. Photo Transistors

A.1.1 Light Emitting Diode
The LED is one of the simplest opto electronic devices which has
found important application as a display devices as well as an optical

signal generator for optical communication.

The simplicity of the light emitting diode makes it very attractive
device for display and communication applications. It gives Way to the
LASER diode in applications where modulation speeds above 5GHz are
needed and where spectrally pure optical output is needed. The spectral
width of the optical output of an LED is of the order of KbT which
translates into a wavelength speed of 300 to 400 A at room temperature.
Although this is a large value, the LED produces a single color to the

human eye. Thus the LED's can be used very effectively in color displays.

34



The basic LED is a PN junction which is forward biased to inject
electrons and holes into the P and N sides respectively. The injected
minority charge recombines with the majority charge in the depletion
region or the neutral region. In direct band semiconductors, this
recombinations leads to light emission since radiative recombination
dominates in high quality materials. There are many issues which govern
the LED operation. They are

#% Emission energy.

# Substrate availability.

A.1.2 LED performance issues

The LED depends upon the spontaneous emission process to
provide light from the injected electrons and holes. As a result there are
simplifications in the fabrication and design of the LED. For the LED the
important performance issues are represented by the light current
characteristics, the spectral purely of the light output, and the time

response of the LED to external electrical signals.

35



A.1.3 Light current characteristics
When a current | is passing through the forward bias diode, a
Certain fraction of the current is converted to light. 1 ntot represent the total
nof this conversion, the photon Current that emerges from the diode is
Iph=Number of photon /seconds

= ntot *1/e

radiative lifetime Tr depends on the carrier injection level. In an LED this
dependence is quiet weak so that the Iph-| characteristics are linear. At
very high injection the light output starts to Saturate as the device heats
and the readiative recombination decreases. The light current

characteristics is given in Fig A.2.

A.1.4 Spectral purity of LED’s

The spectral purity or the line width of the emitted radiation is an
important characteristics of optical device. The important of the spectral
purity of the emitted becomes critical in optical communication, high
pulses of different wavelengths through an optical fiber at different speeds.
Thus a signal gets distorted if the optical beam has a large wavelength
spread. At low injection the width is the order of KBT . At high injection

the width is of AE ~ (n/Nc)*KBT, Where Nc is the effective bandedge

36



A.2 PHOTO TRANSISTOR

The photo transistor, the name for the bipolar device used for
optical detection provides high gain due to the transistor action. The
device is a low noise device.

The device is usually operated with its base open circuited.
Focussing on the NPN photo transistor, the electrons and holeg produce
in the reverse biag base-collector junction are swept in the field to produce
photo current II. The holes are injected into the base and provide the base
current, causing electrons to be injected from the emitter. The current
having the following relation.

IE =alE +IL
Where « is the common base current gain. Since the base iS open
circuited, Ic = IE ang we havelc=qlc + IL

Ic/IL =1/(1-a )

37



Since alpha is close to unity , there is g large current gain because

of the transistor action. It finds important use due to its low noise and high

gain.
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Fig A.1 Optical Sensor

Saturation due to heating
effect
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ANEOT FYO0=oT70 —»
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FIG A.2 Light current characteristics of LED
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APPENDIX B

COMPARATOR

verting input of one op-

amp and non-inverting input of the other. The output of the other sensor js

connected to the other terminaj. The connection ig shown below.

O/P of | sensor

It is used in the open loop confi

guration.

It compares the two
voltages ang produces the output voltage.
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National
Semiconductor

LM124/LM224/ LM324,

LM124A/LM224A/ LM324A,

LM2902 Low Power Quad Operational Amplifiers

General Description

The LM124 series consists of four independent, high gain,
internally frequency compensated operational ampilifiers
which were designed specifically to operate from a single
power supply over a wide range of voltages. Operation from
split power supplies is also possible and the low power sup-
ply current drain is independent of the magnitude of the
power supply voltage.

Application areas include transducer amplifiers, DG gain
blocks and all the conventional op amp circuits which now
can be more easily implemented in single power supply sys-
tems. For example, the LM1 24 series can be directly operat-
ed off of the standard +5 Vpc power supply voltage which
is used in digital systems and wil easily provide the required
interface  electronics without requiring the additional
115 Vpg power supplies.

Unique Characteristics

B In the linear mode the input common-mode voltage
fange includes ground and the output voltage can also
swing to ground, even though operated from only a sin-
gle power supply voltage.

W The unity gain cross frequency is temperature
compensated.

W The input bias current is also temperature
compensated.

Advantages

W Eliminates need for dual supplies

W Four internally compensated op amps in a single
package

u Allows directly sensing near GND and Vour also goes
to GND

B Compatibie with all forms of logic

W Power drain suitable for battery operation

Features
® Internally frequency compensated for unity gain
® Large DC voltage gain
N Wide bandwidth (unity gain)
(temperature compensated)
m Wide power supply range:
Single supply 3 Vpg to 32 vpg
or dual supplies +15Vpcto +16 Vpe

B Very low supply current drain (700 rA)—essentially in-
dependent of supply voltage

100 dB
1 MHz

B Low input biasing current 45 nApc
(temperature compensated)

® Low input offset voltage 2 mVpc
and offset current 5 nApc

™ Input common-mode voltage range includes ground
B Differential input voltage range equal to the power sup-
ply voltage

® large output voltage swing OVpctov+t — 15 Vpe

Connection Diagram

Dual-In-Line Package

OUTPUT4 INPUT & INPUT4*  GNp INPUT 3* INPUT 3 oQuTpuT 3
" 1 12 n 10 9 8
4
. NPUTS
1 2 3 4 5 ] 7
,
©OOUTPUTY INPUT IS ipuT ¢t vt INPUT 2* JNPUT 2 OuTPUT 2
TL/H/9299-1
Top View

Order Number LM124J, LM124AJ, LM224y,
LM224A4, LM324y, LM324A4, LM324M, LM324AM,
LM2902M, LM324N, LM324AN or LM2902N

' See NS Package Number J14A, M14A or N14A

Schematic Diagram ach Ampiifier)

v

@ “w® | ¢ J
L],
a @ = T

ouTPUY

S0uA ==

& B gL

TL/H/9298-2
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Typical Performance Characteristics (90 ony) R

Input Current Voltage Gain
160

120

iy = INPUT CURRENT (nAg)
AyoL~ VOLTAGE GAIN (dB)
8

0
0 10 20 30 0 10 20 30
V*- SUPPLY voLTAGE (Vpo) V*= SUPPLY voLTAGE {(Voo)
TL/H/9209-4
Application Hints
The LM124 series are op amps which operate with only a Where the load is directly coupled, as in dg¢ appiications,

single power supply voltage, have true-differentia) inputs, there is no crossover distortion.

and remain in the linear mode With an input common-mode Capacitive loads which are applied directly to the output of

the amplifier reduce the loop stability margin. Vaiues of - :
0 pF can be accommodated using the worst-case non-in- * A

LM124/LM224/LM324/LM1 24A/LM224A/LM324A/LM29C

The pinouts of the package have been designed to simplify must be driven by the amplifier,

The bias network of the LM124 establishes a drajn current - B
which is independent of the magnituds of the power supply :

voltage over the range of from 3 Vpe to 30 Vpe. 14
Output short circuits either to ground or to the positive pow-  }4
er supply should be of short time duration, Units can be
destroyed, not as a result of the short circuit current causing |3
metal fusing, but rather due to the large increase in IC chip | [

Large differentiaj input voltages can be easily accommo- more than one amplifier at a time will Increase the total ig
dated and, as Input differential voltage protection diodes are Power dissipation to destructive levels, if not Properly pro-
not needed, no large input currents result from large differ- tected with external dissipation limiting resistors in series
ential input voltages. The differential Input voitage may be with the output leads of the ampiifiers The larger valug of
larger than v+ without damaging the device Protection output source current which is available at 25 C provides a
should be provided to prevent the Input voltages from going larger output current capability at elevated temperatures
Negative more than —g.3 Vpe (at 25 C). An input clamp (see typical performance characteristics) than a standard I¢
diode with a resistor to the IC input terminal can be used op amp.

To reduce the power supply drain, the amplifiers have a The circuits Ppresented in the section on typical applications
class A output stage for smal| signal levels which converts emphasize operation on only a single power supply voltage
toclassBina large signal mode This aliows the amplifiers If complementary Power supplies are available, all of the
to both source and sink large output currents, Therefore standard op amp circuits can be ysed. In general, introduye- -
both NPN and PNP external current boost transistors can ing a Pseudo-ground (a bias voltage reference of V+/2) will
be used to extend the power capability of the basic amplifi- allow operation above and below this value in single power ‘
ers. The output voltage needs to raise approximately 1 di- supply systems. Many application circuits are shown which
ode drop above ground to bias the on-chip vertical PNP take advantage of the wide input common-mode voltage
transistor for output current sinking applications. range which includes ground. in most cases, Input biasing i
For ac applications, where the load is capacitively coupled not required and input voltages which range to ground can
to the output of the amplifier, a resistor should be used, from easily be accommodated.

the output of the amplifier to ground to increase the class A
bias current and Prevent crossover distortion.
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APPENDIX C

INDUCTIVE PROXIMITY SWITCHES

Inductive proximity switches are solid state switching devices which
causes switching action without physical contact. Any metal which comes
with in the sensing zone causes damping of osciliator. The associated
electronic circuitary detects the damping, triggers the switching action and

amplifies the output to operate conventional control systems.

BASIC DEFINITIONS:-

SENSING DISTANCE:-

The sensing distance is the maximum distance between the target and
the sensing case to be sure of obtaining a switching signal. This distance
is measured using a square mild steel target 1 mm In thickness. The sides
of the square should be equal to the diameter of the sensing face of the

proximity switch.

REDUCTION FACTOR:-

It is necessary to be taken in to account, when the target is of

material other than steel or having varied thickness and dimension
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Material Factor

Steel 1.0

Brass 0.35-0.5
Copper 0.25-0.45
Alluminium 0.35-0.5
Stainless Steel 0.6-1.0

SWITCH HYSTERESIS:-

The difference between switch on and switch off point when the
target approaches and moves away from the sensing face respectively is

called switch hysteresis.

TEMPERATURE DRIFT:-
The temperature drift is the change in switch point in micrometers
due to variations in ambient temperature conditions when all other

conditions remain constant.

ELECTRICAL CHARACTERISTICS:

* The operating voltage is the voftage, which can be used to operate the

Inductive proximity switch.

* The voltage drop is the voltage measured between the energized

output and switched potential
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* The ripple voltage is the AC voltage Superimposed on the mean DC
voltage expressed as 3 percentage. The provision of ‘a smooth DC
supply within 10% maximum ripple is absolutely essential for the
effective operation of DC switches.

* The load current is the maximum current at which the inductive
proximity switch can be continuously operated.

* The no load current is the current consumed by the switch at the
maximum operating voltage without there being any external load
current.

* The residual current is the current which flows through the load even
when the switch is in its blocked state.

e The switch frequency is the maximum number of switching
functions/sec. This frequency is measured by means of placing the
sensing face of the proximity at a distance of S/2 from the target, ‘S’

being the sensing distance.

SHORT CIRCUIT PROTECTION:-
Switches with built in short circuit and over load protection are
protected against damage to the output stage. After elimination of the

short circuit the switch resets automatically and is ready for operation.
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REVERSE POLARITY PROTECTION:-
The inductive proximity switches are protected against damage due

to inverted supply line connection.

TRANSIENT VOLTAGE PROTECTION:-

The inductive proximity switches are protected against damage

Caused by supply line transient voltages.

ADVANTAGES:-
Complete solid state design.
High degree of reliability.
Water, dust and oil proof.

High frequency operation.

High repeat accuracy.

>
»

>

>

> Contact less operation.
>

> Maintenance free.

>

Compact sizes.

The use of these switching devices has increased in recent times

as machines in general have become more and more automated.
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APPENDIX D
PROGRAMMABLE LOGIC CONTROLLERS

The SA3 micro PLCs are wall mountable type PLCs which can
handle digital inputs and outputs. With their compact size feature pact
software library and low cost, these PLCs become an ideal choice in

machine tools and many other related industries.

The basic SA3 unit has 12 digital inputs and 8 digital outputs the
expansion unit consists of 16 inputs and 10 outputs. It consists of 8K
BBRAM and 8K backup memory. The current requirement is .7A at 24V

DC of PLCs for the basic circuit functioning.

HARDWARE FEATURES

< Battery backing of RAM upto a certain number - of days
EPROM/EEPROM backup for application program.

% RS-232C port for programming/operator stations.

< Fast execution.

< Watch dog for CPU, self check for memory and |/Os.

% Status indication for power On, System OK, program status, RS-232C

communication and /O status .
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< Three position mode switch for run, reset and emergency shutdown of
the system.

“ Real time clock facility can be provided optionally.

% Facility for write protection of the backup memory is provided.
The SA3 basic unit is built around a microcontroller and is compact in
size. It consists of a single printed circuit board with all required
components for processing digital inputs, executing application
program and energizing digital outputs. This PCB is mounted on a
base plate and enclosed in a cover to protect it from dust and soot.
The Elmex connectors soldered on the PCB can be used tb terminate
the field signals. A Rs-232C serial port is available on the PLC, Which
can be used to program it.
The front facia of SA3B01 is given in figure D.1.
The SAS3 as the following hardware features.
0 Status indicators.
o Three position mode switch
0 RS-232c port.
o EPROM/EEPROM backup.

o Ni-Cd battery.

These features are briefly described below.
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STATUS INDICATORS

1.

N

PWR -

. SYS -

RUN -

- TXD & RXD -

I1to IX
O1toOX -

stands for Power A red LED lights up when the +5y
DC Supply is present.

Program.When the mode switch js in stop mode or
when SA3 s in configuration mode, this LED js off.

Stands for Rs-232C serig Communication in
progress.The two Yellow LEDg blink when the system
is Communicating over the RS-232 link to other
devices.
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The application program in BBRAM can be copied to EEPROM by
placing the mode switch in STOP position and SA3 - micro PLC in
configuration mode.  Using SA34AID give command for copying

application program from RAM to EEPROM.

It should be noted that if the RAM does not contain a valid program
and EPROM or EEPROM backup contains a valid one, then putting the
three position mode switch in STOP mode and recycling the power four
times, firstly the RAM gets cleared and then the valid program in the
backup memory gets copied to the RAM within a specified time period.
After this, the mode switch has to be put in RESET mode and then to RUN
mode for the PLC functioning when the mode switch is in RUN mode,

EEPROM is write protected.

RS-232C Port

A 9 pin D shell connector labeled RS-232C port mounted on the
printed circuit board is the communication port between the PLC and

programming aids or operator stations.
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EEPROM / EPROM

An EEPROM / EPROM is available as a backup for user program.
In SA3, it can be accessed after opening the front cover. During the
process of the copying of the contents of EEPROM/EPROM backup to the
RAM, the system LED will be OFF, whereas the RUN LED will be ON.

After the copying is finished the RUN LED goes OFF and the system LED

becomes ON.

Ni-Cd Battery

Rechargeable Nickel — Cadmium battery with online trickle charge
facility is provided. That iS, No external charging or replacement of battery
- is required. In the fully charged condition, it gives backup for user
program in BBRAM for a minimum of 100 days. Two jumper links are
provided on both sides of the battery. By opening these links, the load to
the battery will be disconnected. In this condition, the RAM contents are
lost. This procedure can also be used to clear the RAM without using

SA34AID.

1/O SPECIFICATION:-
DIGITAL INPUTS:-

The block diagram of the digital input circuit is shown in fig D.2
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SA3/SA4 SIDE FIELD
Sioe ~D~—gﬁ

J £/
POTENTIAL
— FREE SWITCH
INTR
SIGNAL
| AR |
oviDC
F

Fig D.3 Digital Input Block
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SPECIFICATIONS:-

1.

2.

Rated voltage
Maximum voltage
Input voltage for logic 1
Input voltage for logic 0
Input current at logic 1
Input impedance

Isolation level

FEATURES:-

>

>

+24V

+38V

+15V to +24V
24V to +8V
:8mA at 24V
:approx. 2.2Kohm

- 12KV(by opto couplers)

One common terminal is provided for sourcing all input channels

+24V interrogation voltage can be sourced from external power

supply.

+24V interrogation voltage is protected with a 0.5A fast blow fuse.

Input transient protection with MOV’s.

Status LED for each channel.

DIGITAL OUTPUTS:-

The two common types of digital outputs available are

> Potential free normally open (NO) relay contacts.

» Current sourcing transistor outputs.
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SA3 SIDE

—

FIELD

IDE

LOAD

Fig D.4 RELAY TYPE
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RELAY TYPE:-

Each channel is controlled by a relay which is driven by suitable

driver. The NO contacts are available at the terminals.

FEATURES:-

% Each channel is provided with a RC network for contact protection due

to load transients.

% All channels are provided with status LED’s

SPECIFICATIONS:-

[ No Features SA3
)*
1. | Output Relay
2. | Contact rating 230 Vac, 2A(resistive)
3. Isolation/dielectric constant 1000Vrms
4. | Switching frequency 2Hz
5. | Power dissipation 0.96W/channel.
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BUILDING BLOCKS OF SA3 MICRQ SYSTEM:-

l

C/DC CONVERTE
CONTROL b (+5V DC) TER
-Reset
-Stop U _
STATUS Memory
-PWR C.P.U
-SYS
A
INPUT S OUTPUT
INDICATORS INDICATOR
PROCESSOR
OUTPUT
INPUT CIRCUIT — P CIRCUIT
\ 4 v
INPUTS
-PROXIMITY OUTPUTS
-LIMIT -VALVES
SWITCHES -LAMPS

Fig D.5 Building Blocks of SA3 Micro System
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The 24V dc unregulated power supply first enters the filter. After
filtering out unwanted noise, it is given to dc to dc converter which gives
out +5v dc to the SA3 micro system for its operation. The availability of 5v
dc is indicated by a red ‘power’ LED. The mode selection block consists of
a 3 position mode switch which is provided for emergency shutdown,
resetting the system and to run the system in normal mode. The status
block gives diagnostic indication like system OK, power availability and the

mode of operation.

The input from various input devices like proximity sensors, limit
switches and push buttons etc, is first optically isolated and fast on to the
control block activates/deactivates output circuit which intern energises/
deenergises the output devices like solenoids, relays, lamps and

contactors etg.

- The input/ output indicators given an instruction of whether
corresponding process input or output is ON or OFF. With the help of

these indications can be easily isolated between the field and PLC.
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SA3 MICRO SYSTEM FUNCTIONING:-

The processor unit is the brain of SAX. It consists of CPU, system
SERUN and the soraton 00 mamerv. The CPLY huilt around the micro
controller executes the system software as well as the instructions

specified in the user program and performs logical and arithmetic

operations.

The system EPROM consists of software routines for monitoring
system status, initiating and controlling the PLC functions and a host of

standard library functions. The system software :

¢ Monitors the SAX hardware operations, including self test routines
such as checking the memory circuits and /O circuits, for their normal
functioning.

¢ Supervises the execution of application program, updates the
database, makes the necessary ‘software’ connections between the

PC program and I/O circuits and hence to the control system.
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SA34AID
OR
HHT

f

INPUT
DEVICE

CPU
. SYSTEM SCRATCH
EPROM PAD
MEMORY
v 4 v
BBRAM ,
APPLICATION BACKUP
PROGRAM  |¢——— PROGRAM
DATA TABLE

OUTPUT
DEVICE

Fig D.6 Block diagram-SAX micro system
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The SAX microsystem consists of a data table or database which
contains the image of process input or output status. It also consists of the
storage registers for storing the intermediate results of application

program.

The application program is an user defined program which is stored
in the Battery Backup RAM and hence application program is not lost by

power failure.

There is a backup memory consists of EPROM or EEPROM which
contains a copy of application program. The application can be copied
from the backup memory to the battery back up RAM in case of memory

erasure using SA34AID.

The field devices interact with the SA3 micro —PLC through the

data table or database.

SA3 MICRO SCAN SEQUENCE:-

When the SA3 is executing the user program, it continously
performs the read, execute, write cycles (ie) reads all the process inputs
executes the user program and writes all the process outputs. The

sequence of scanning is given below.
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When the SA3 micro PLC is changed to RUN mode and mode
switch is in RUN position, the CPU starts a cyclic operation. If first checks
the validity of the application program and the PLC configuration, if it is
found OK it scans the input and copies the input status to the data table.
The CPU executes the application program rung by rung sequentially
checking for input condition and writing the results in the outputs. when it
encounters the end of the program, it copies all the outputs from the data
table to process outputs. It then comes back to scanning the input and
continuous the same operation. There is a watch dog timer which keeps a
watch on the CPU operation. If the CPU takes more then 1.6 sec to
complete one scan due to invalid jump instruction or invalid command
then the watch dog timer times out and reset the output and PLC suspend

all its operation.

The above sequences is a cyclic operation and gives a continuous
control because of fast updation. This operation is called as ‘scan’ and
duration of one scan is called the scan time. The scan time of the SAX is
typically less then 3msec for 1K program. The successive updation of the

outputs depends upon the length and complexity of the program.
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l PLC in run mode DATA TABLE

SCAN THE
INPUTS «— PROCESS FIELD
INPUTS(DI) INPUTS
EXECUTIVE ||
APPLICATION INTERNAL
PROGRAM [  REGISTERS
i (BR,NB,IR,NI)
UPDATE THE
OUTPUTS |——»| PROCESS FIELD
OUTPUTS

l

OUTPUTS(DO)

Fig D.7 SAX Scan Sequence
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PROGRAMMING AID:-
The programming aid performs the following basic functions:

¢ Entering, retrieval and stoning of application programming.

¢ Editing of program, verificatian check for incomplete rungs, read only
registers, write only registers, registers written more then ones,
muitiple deﬁning of timers and counters.

¢ hanging of mode of operations, copied from EEPROM, clearing of
memory, forcing or blocking of I/O's.

¢ Documentation of user program.

SA3 INSTRUCTION SET:

The instructions are the basic commends with which user can
define his logic.SA3 instruction library is very rich and extensive. It
consists of powerful instructions and function block which greatly reduces
programming effort even for complicated control logic. The instructions are

broadly classified into two groups.

4. Bit Instructions.

5. Function block instructions.
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BIT INSTRUCTIONS

These instruction operate on one input or one output only. They

check the input/output connected to it for a true or false condition.

Table D.1
S.No Bit Instructions Description
1 EXC Examine if close
2 EXO Examine if open
3 EO Enable output
4 LO Latch output
5 uo Unlatch Output
6 JMP Jump to specified lable
7 TRG Trigger

FUNCTION BLOCKS:

The function block instructions has both inputs and outputs the

number of inputs and output is variable.
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TABLE D.2

Description

OFF delay timer
16 bit up/down counter

8 bit forward /backward shift
B

Copies input data to outputs

Copies Integer input to output

C
Adds to unsigned Integers

CD to Integer converter

ompares to Integer inputs

Subtracts to unsigned integers
Connects specified input to output

Connects input to specified output

One input in a pair to Corresponding output

Multiplies two unsigned integers

Divides to unsigned integers
Connect 8 integer inputs to 8 outputs

Converts integer data to BCD data
Converts integer data to binary

Gives the date of real time clock

Gives the time of the real time clock

3
4
5 (BCD2INT
6 'MOVE
7 [MovEr
8 [comp ]
9
10 [suB
(Y TV S —
12 [DEMUX ]
13 W
14 Mo
[ A
L\\
17 INT2BCD
18 [INT2BIN
19 |DATE ]
20 [TIME ]
21 |TIMER ]

Sets the output at a particular date and time
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ROGRAMMING AID, SPA COMPUTERS LTD.

1
10

FILE -- YARNS

Page no 1

D12 —COUNT——
1/1
1 No Cnt|IR1
D=0 Rst >=H|BR1
D=0 Ld <=L
BR500 Clk
D=1 U/D
D=00020 |Hi
D=00000|Lo
D=00000 | Inp
BR10
(0)
DO1
(L)
r—TON
1 No out |BR2
1 Sec|Bas
D=00050|D1ly
DO1
(U)
DO1 DI1 DI2 —COUNT—
1/1 10 1/1
2 No Cnt | IR1
D=0 Rst >=H|BR1
D=0 Ld <=L
BR500 Clk
D=1 U/b
D=00020Hi
D=00000 Lo
D=00000!Inp
DO1
(L)
TON—
2 No out |BR4
1 Sec!|Bas
D=00050|D1ly
DO1
(U)
DO1 DI1 DI2 —COUNT——
1/1 11 1/1
11 No Cnt | IR1
D=0 Rst >=H|BR1
D=0 Ld <=L
BR500 Clk
D=1 U/d
D=00020 | Hi
D=00000!Lo
D=00000 | Inp




!{OGRAMMING AID, SPA COMPUTERS LTD. FILE -- YARNS Page no 2
DO1
| [ (L)
TON~————
I [
11 No out {BR12
1 Sec|Bas
D=00050|Dly
I L (U)
BR2 BR12 —MOVEI——-
[ 1 [ 1 [
D=00000 | Inp Oout | IR1
. —COUNT—
P
3 No Cnt|IR4
D=0 Rst >=H|BR6
D=0 Ld <=L
BR1 Clk
D=1 U/D
D=00010|Hi
D=00000 Lo
D=00000 | Inp
DI3 —COUNT——
[ 1/1
4 No Cnt | IRS
D=0 Rst >=H|BR5
D=0 Ld <=L
BR500 Clk
D=1 U/D
D=00020 | Hi
D=00000| Lo
D=00000]Inp
DO2
L (L)
BR11
Al (0)
TON———
[
3 No out | BR7
1 Sec|Bas
D=00010|Dly

DO2

(0)
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DO2 DI1 DI3 F—COUNT—~—
[ 1/1 10 1/1
5 No Cnt|IRS
D=0 Rst >=H | BR5
D=0 Ld <=L
BR500 Clk
D=1 U/D
D=00020|Hi
b=00000{Lo
D=00000 | Inp
DO2
[ (L)
TON——
[
4 No out | BR8
1 Sec|Bas
D=00010|Dly
} D02
I [ (U)
3 DO2 DIl DI3 —COUNT—
I [ 1/1 1 [ 1/1
13 No Cnt | IR5
D=0 Rst >=H|BR5
D=0 Ld <=L
BR500 Clk
D=1 Uu/b
D=00020|Hi
D=00000 | Lo
D=00000|Inp
) D02
L (L)
) TON——
[
12 No out | BR14
1 Sec|Bas
D=00010|(D1ly
4 DO2
[ (0)
BRS8 BR14 MOVEI—
[ 11 1
D=00000|Inp Out | IR5
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—COUNT——
T I
6 No Cnt | IR7
D=0 Rst >=H|{BR9
D=0 Ld <=L
BR5 Clk
D=1 Uu/D
D=00010|Hi
D=00000|Lo
D=00000{Inp
1 ADD——
10
IR4 11 Oovf
2 IR7 I2 0 IR9
I [—
2 BR10
10 (L)
10 COUNT——
1 I B
9 No Cnt | IR10
D=0 Rst >=H|BR6
D=0 Ld <=L
BR10 Clk
D=1 U/D
D=00010|Hi
D=00000|Lo
D=00000|Inp
3 BR11
10 (L)
11 COUNT——
I B
10 No Cnt|IR11
D=0 Rst >=H!BR11
D=0 Ld <=l
BR11 Clk
D=1 U/D
D=00010Hi
D=00000|Lo
D=00000|Inp
4 DI3 D08
I [ 10 (L)

End




PROGRAM

#include <stdio.h>
#include<stdlib.h>
#include<conio.h>
#include<graphics.h>
typedef struct{
int year;
int month;
int day;
}date;
typedef struct{
int empid;
char empname;
int mcno;
int fno;
int tcoen;
char shift;
date tdate;
}report;
FILE *MAC;
main()
{
report mcdetail[100];
int zero,count,empcode,mcno,tcone,fno,con=0,press;
char empname, shift:
int month,day,year,select,sel,rdate,rmonth,ryear;
MAC=fopen("machine.dat","a+w");
clrser();
gotoxy(30,1);
printf(" MAIN TABLE ");
gotoxy(30,3);
printf("SELECT 1 FOR UPDATION");
gotoxy(30,4);
printf("SELECT 2 FOR MODIF ICATION")
gotoxy(30,5);
printf("SELECT 3 FOR REPORT")
gotoxy(30,7);
printf("\n\n SELECT 1(or)2(or)3----->");
scanf("%d", &select);
clrscr();
if (select==1)
goto add;

)

)



else
{
if(select==2)
goto modi;
else
goto report;

count=0;
add:gotoxy(30,2):
printf"PRODUCTION REPORT DETAIL");
printf("\nPlease Enter Today's Date(mm/dd/yyyy)");
date1: gotoxy(50,3);
scanf("%d/%d/%d",&month,&day,&year);
if(month>=13 8& month<=0)
goto date1;
else
{
if(day>=32 && day<=0)
goto date1;
else
{
if(year<=1997)
goto date1;
}
}
loop:gotoxy(30,1);
printf("FILE NUMBER");
gotoxy(50,1);
printf("%d",count);
gotoxy(1,4);
printf("Employee Id-Number----—---- ")
scanf("%d",empcode);
printf("Employee Name ");
scanf("%s",empname);
printf("Machine Number--——---————__. ")
scanf("%d",mcno);
printf("Frame Number----——————____ ");
scanf("%d",fno);
printf("Total Number of Cone winded--");
scanf("%d" tcone);
printf("Shift ")
scanf("%s" shift);
mcdetail[con].tdate.month=month X




mcdetail[con].tdate.day=day;
mcdetail[con].tdate.year=year;
mcdetail[con].empid=empcode;
mcdetail[con].empname=empname;
mcdetail[con].mcno=mcno;
mcdetail[con].fno=fno;
mcdetail[con].tcoen=tcone;
mcdetail[con].shift=shift;
fprintf(MAC,"%d/n",mcdetail[con].tdate.month);
fprintf(MAC,"%d\n",mcdetail[con].tdate.day);
fprintf(MAC,"%d\n",mcdetail[con].tdate.year);
fprintf(MAC,"%d\n",mcdetail[con].empid);
fprintf(MAC,"%s\n",mcdetail[con].empname);
fprintf(MAC,"%d\n",mcdetail[con].mcno);
fprintf(MAC,"%d\n",mcdetail[con].fno);
fprintf(MAC,"%d\n",mcdetail[con].tcoen);
fprintf(MAC,"%s\n",mcdetail[con].shift);
getchy);

clrscr();

printf("If you want to continue press Q------ >"):
scanf("%d",&press);

if(pressi=0)
goto end:;
else{
count=count+1;
goto loop;
}
modi:clrscr();
printf(" BYE ")
getch();

report:clrscr();
gotoxy(30,2);
printf("SELECT 1 TO ENTER THE REPORT DATE------ >");
gotoxy(30,3);
printf(\nSELECT 2 TO ENTER THE REPORT MONTH----->"):
gotoxy(30,4);
printf("nSELECT 3 TO ENTER THE REPORT YEAR------ >"),
scanf("%d", &sel);
if (sel==1)

{clrscr();

printf("ENTER THE DATE");

scanf("%d", &rdate):

goto dat;}






