EXPERIMENT NO. 1

AIM

To Measure Pressure Using Pressure Transducer.

APPARATUS REQUIRED

Sensor box, Foot air pump, Digital/Analog Voltmeter, Pressure cell, Pressure indicator.

DIAGRAM
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THEORY

Transducer that measure force, torque or pressure usually contains an elastic member that converts the quantity to be measured to a deflection or strain. A deflection sensor or, alternatively, a set of strain gauges can be used to measure the quantity of interest (force, torque or pressure) indirectly.

Characteristics of transducers, such as range, linearity and sensitivity are determined by the size and shape of the elastic member, the material used in its fabrication. A wide variety of transducers are commercially available for measuring Force, Torque and Pressure. The different elastic member employed in the design of these transducer include link, columns, rings, beams, cylinders, tubes, washers, diaphragms, shear webs and numerous other

shapes for special purpose applications. Strain gauges are usually used as sensors; however linear variable differential transformers (LVDT) and linear potentiometers are some time used for static or quasistatic measurement.

PRESSURE MEASUREMENT (PRESSURE CELL)

Pressure cells are divisors that convert pressure into electrical signal through a measurement of either displacement strain or Piezoelectric response. Diaphragm type pressure transducers with strain gauges as sensor is used here for measurement of pressure. This type of pressure transducers uses diaphragm as the elastic element. Diaphragms are used for low and middle pressure ranges. Strain gauges are bonded on the diaphragm and the pressure force is applied to the specimen the material gets elongated or compressed due to the force applied, i.e. the material get strained. The strain incurred by the specimen depends on the material used and its elastic module. This strain is transferred to the strain gauges bonded on the material resulting in change in the resistance of the gauge. Since the strain gauges are connected in the form of Whetstones Bridge any change in the resistance will imbalance the bridge. The imbalance in the bridge will intern gives out the output in mV proportional to the change in the resistance of the strain gauge. Time used for static or quasistatic measurement.

PROCEDURE

1. Check connection made and Switch ON the instrument by rocker switch at the front panel.

2. The display glows to indicate the instrument is ON.

3. Allow the instrument in ON Position for 10 minuets for initial warm-up.

4. Adjust the Potentiometer in the front panel till the display reads "000"

5. Apply pressure on the sensor using the loading arrangement provided.

6. The instrument reads the pressure coming on the sensor and displays through

LED

7. Readings can be tabulated and % error of the instrument, linearity can be calculated.

OBSERVATION TABLE

	Sl. No.
	Actual pressure
	Indicator
	3-2 Error
	% Error

	
	kg/cm2
	Reading kg/cm2
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PRECAUTION

1. Circuit should be joined correctly.

2. The specified voltage supply should not be exceeded anyhow.

3. Amplifier used should be of suitable range.

**************

EXPERIMENT NO. 02

AIM

To measure strain using strain cantilever beam.

DESCRIPTION OF APPARATUS

Sensor box, cantilever beam setup, hanger, dead weight.

DIAGRAM
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THEOREY

When a material is subjected to any external load, there will be small change in the mechanical properties of the material. The mechanical property may be, change in the thickness of the material or change in the length depending on the nature of load applied to the material. This change in mechanical properties will remain till the load is released. The change in the property is called strain in the material or the material gets strained. So the material is mechanically strained, this strain is defined as ' The ratio between change in the mechanical property to the original property'. Suppose a beam of length L is subjected to a tensile load of P Kg the material gets elongated by a length of 1 So according to the definition strain S is given by

S-
I/L
......... Eq I

Since the change in the length of the material is very small it is difficult to measure 1. So the strain is always read in terms of microstrain. Since it is difficult to measure the length Resistance strain gauges are used to measure

strain in the material directly. Strain gauges are bonded directly on the material using special adhesives. As the material get strained due to load applied, the resistance of the strain gauge changes proportional to the load applied. This change in resistance is used to convert mechanical property in to electrical signal which can be easily measured and stored for analysis.

The change in the resistance of the strain gauge depends on the sensitivity of the strain gauge. The sensitivity of strain gauges is usually expressed in terms of a gauge factor Sg where Sg is given as

Ak/R =Sg ........Eq2 Where is Strain in the direction of the gauge length.

The output R /R of a strain gauge is usually converter in to voltage signal with a Whetstones bridge. If a single gauge is used in one arm of whetstones bridge and equal but fixed resistors is used in the other arms, the output voltage is

Substituting Eq 2 into Eq 3


Eo -Ei /4 (. Rg/Rg )
....Eq3

gives

Eo - 1/4 (EiSg H )
.....Eq 4

'the input voltage is controlled by the gauge size ( the power it can dissipate) and the initial resistance of the gauge. As a result, the output voltage Eo usually ranges between I to 10 V/micro units of strain.

PROCEDURE

1. Check connection made and Switch ON the instrument by toggle switch at the back of the box.

2. The display glows to indicate the instrument is ON.

3. Allow the instrument in ON Position for 10 minuets for initial warm-up.

4. Select the FULL or HALF bridge configuration from the selector switch on the panel.

5. Adjust the ZERO Potentiometer on the panel till the display reads '000'

OBSERVATION TABEL

	A
	B
	C
	D

	SL.
	Weight (in grams)
	Actual readings (in micro
	Indicator  readings(in  micro

	NO.
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PRECAUTION

1. Connection should be tight.

2. Adjust the zero potentiometer on the panel till the display reads zero.

3. Apply the load gradually.

4. The reading should be taken carefully.

**************

EXPERIMENT NO. 03

AIM

To measure torque using torque transducer.

APPARATUS REQUIRED

Sensor box, torque sensor, hanger, weight, torque measurement trainer apparatus, torque bar.

DIAGRAM
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THEORY

Transducer that measure force, torque or pressure usually contains an elastic member that converts the quantity to be measured to a deflection or strain. A deflection sensor or, alternatively, a set of strain gauges can be used to measure the quantity of interest (force, torque or pressure) indirectly.

Characteristics of transducers, such as range, linearity and sensitivity are determined by the size and shape of the elastic member, the material used in its fabrication. A wide variety of transducers are commercially available for measuring Force, Torque and Pressure. The different elastic member employed in the design of these transducer include link, columns, rings, beams, cylinders, tubes, washers, diaphragms, shear webs and numerous other shapes for special purpose applications. Strain gauges are usually used as sensors; however linear variable differential transformers (LVDT) and linear potentiometers are some time used for static or quasistatic measurement.

TORQUE MEASUREMENT (TORQUE CELL)

Torque cells are transducers that convert twisting force to an electrical signal. The two types of torque cells in common usage includes those installed on fixed shafts and those installed on rotating shaft. The latter type is more difficult to utilize since the electrical signal must be transmitted from the rotating shaft to a stationary assembly ol recording instrument. The sensor installed on fixed shafts is similar to load cells. To measure reaction torque the system consists of a mechanical element and a sensor. A shaft with four strain gauges mounted on two perpendicular 45" helixes are bonded. The two perpendicular 45° helixes define the principle stress and strain directions for a shaft subjected to pure torsion. The range of torque cell depends upon the diameter of the shaft or thickness of the shaft if it is a square one, and yield strength of the material in torsion. Strain gauges bonded on the fabricated specimen will

be subjected to torsion load. The material gets twisted due to the force applied, i.e. the material gets strained. The strain incurred by the specimen depends on the material used and its elastic module. This strain is transferred to the strain gauges bonded on the material resulting in change in the resistance of the gauge. Since the strain gauges are connected in the form of Whetstones Bridge any change in the resistance will imbalance the bridge. The imbalance in the bridge will intern gives out the output in mV proportional to the change in the resistance of the strain gauge

PROCEDURE

1. Check connection made and Switch ON the instrument by rocker switch at the front panel.

2. The display glows to indicate the instrument is ON.

3. Allow the instrument in ON Position for 10 minuets for initial warm-up.

4. Adjust the Potentiometer in the front panel till the display reads "000"

5. Apply pressure on the sensor using the loading arrangement provided.

6. Apply load to the fulcrum arm by adding dead weights in steps of 100 grams.

7. Readings can be tabulated and % error of the instrument, linearity can be calculated.

OBSERVATION TABLE

	Sl. No.
	Actual pressure
	Indicator
	3-2 Error
	% Error

	
	kg/cm2
	Reading kg/cm2
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PRECAUTION

1. Circuit should be joined correctly.

2. The specified voltage supply should not be exceeded anyhow.

3. Amplifier used should be of suitable range.

**************

EXPERIMENT NO. 04

AIM

To measure the temperature by using the Thermocouple.

APPARATUS REQUIRED

Sensor box, kettle, sensing rod, thermometer.

THEORY

THERMOCOUPLE

When two dissimilar materials are brought into contact, a potential develops as a result of an effect known as the “seeback effect”. A Thermocouple is a very simple temperature sensor operates based on the seeback effect, which results in the generation of a thermoelectric potential when two dissimilar metals are joined together to a junction. The electric potential of the material accepting electrons becomes negative at the interface, while the potential of the material providing the electrons become positive. Thus an electric field is established by the flow of electrons across the interface. When this electric field becomes sufficient to balance the diffusion forces, a state of equilibrium with respect to electron migration is established. Since the temperature of the thermocouple junction controls the magnitude of the diffusion force, the electric potential developed at the junction provides measure of the temperature.
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The electric potential is usually measured by introducing a special junction in

an electric circuit. The voltage across terminals M-N can be represented approximately by an empirical equation having the form, When Cl and C2 are thermoelectric constants that depend on the material used to form the junctions.

Tl and T2 are junction temperature.

PROCEDURE

1. Check connection made and Switch ON the instrument by rocker switch at the front panel

2. The display glows to indicate the instrument is ON.

3. Allow the instrument in ON Position for 10 minuets for initial warm-up.

4. Pore around 3/4 ' full of water to the kettle and place sensors and thermometer inside the kettle

5. Note down the Initial water temperature from the thermometer.

6. Select the sensor on which the experiment to be conducted through selection switch on the front panel.

7. Adjust the Initial set Potentiometer in the front panel till the display reads initial water temperature.

8. Switch on the kept and wait till the water boils note down the reading inn the thermometer and set Final set potentiometer till the display

reads boiling water temperature.

9.  Remove the sensor from the boiling water immerse it in the cold
water.

Set the cold water temperature using initial set potentiometer.

10. Repeat the process till the display reads exact boiling water and cold water temperature

11. Change the water in the kettle with and reheat the water. Now the display starts showing exact temperature raise in the kettle.

OBSERVATION TABLE

	A
	B
	C
	D

	SL.
	Weight (in grams)
	Actual  readings  (in  micro
	Indicator  readings(in  micro

	NO.
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PRECAUTION

1. Circuit should be joined correctly.

2. The water should be taken 3/4th of kettle.

3. Keep the instrument in ON position for 10 min. for initial worm-up.

EXPERIMENT NO. 05

AIM

To measure the temperature by using the Thermistor.

APPARATUS REQUIRED

Sensor box, kettle, sensing rod, thermometer.

THEORY

THERMISTORS

Temperature measuring sensor based on the fact that the resistance of a material may change with temperature is known as a “THERMISTOR”.

Thermistors differ from resistance temperature detectors in that they are fabricated from semiconducting materials instead of metals the semi - conducting materials, which include oxides of copper, cobalt, manganese, nickel, and titanium, exhibit very large change in resistance with temperature.

Resistance with temperature can be expressed by an equation of the form

InP  -Ao 4 Al  T; ? T .............. + An/T"

Where P is the specific resistance of the material.

Al, A2, ...........................An are material constants.

T is the absolute temperature.

Thermistor has many advantages over other temperature sensors and is widely used in industry. They can be small and consequently, permit point sensing and rapid response to temperature change. Their high resistance minimizes lead - wire problems. There out put is more than 10 times that of a resistance temperature detector. The disadvantages of thermistor includes non linear out put with temperature and limited range.

Since the instrumentation tutors are not instrument as a whole the accuracy of the measurement cannot be claimed. It is very clear that the instrumentation tutors are only for demonstration purpose and cannot be used for any external measurement other than conducting experiments

PROCEDURE

1. Check connection made and Switch ON the instrument by rocker switch at the front panel

2. The display glows to indicate the instrument is ON.

3. Allow the instrument in ON Position for 10 minuets for initial warm-up.

4. Pore around 3/4 ' full of water to the kettle and place sensors and thermometer inside the kettle

5. Note down the Initial water temperature from the thermometer.

6. Select the sensor on which the experiment to be conducted through selection switch on the front panel.

7. Adjust the Initial set Potentiometer in the front panel till the display reads initial water temperature.

8. Switch on the kept and wait till the water boils note down the reading inn the thermometer and set Final set potentiometer till the display reads

boiling water temperature.

9.
Remove the sensor from the boiling water immerse it in the cold water. Set the cold water temperature using initial set potentiometer.

10. Repeat the process till the display reads exact boiling water and cold water temperature

11. Change the water in the kettle with and reheat the water. Now the display starts showing exact temperature raise in the kettle.

OBSERVATION TABLE

	A
	B
	C
	D

	SL.
	Weight (in grams)
	Actual  readings  (in  micro
	Indicator  readings(in  micro

	NO.
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PRECAUTION

1. Circuit should be joined correctly.

2. The water should be taken 3/4th of kettle.

3. Keep the instrument in ON position for 10 min. for initial worm-up.

**************

EXPERIMENT NO. 06

AIM

To measure the temperature by using the RTD.

APPARATUS REQUIRED

Sensor box, kettle, sensing rod, thermometer.

THEORY

RESISTANCE TEMPERATURE DETECTOR (RTDs)

The change in the resistance of metals with temperature provides the basis for a family of temperature measuring sensors known as resistance temperature detectors. The sensor is simply a conductor fabricated either as a wire wound coil or as a film or foil grid. The change in resistance of the conductor with temperature is given by the expression,

Where



AR/Ro = AI (T-To) +M T-To) " +................ +~(T-To)"

To is a reference temperature.

Ro is the resistance at temperature To.

X-ii are temperature co-efficient of resistance.

Platinum is widely used for sensor fabrication since it is the most stable of all the metals, is the least sensitive to contamination, and is capable of operating

over a very wide range of temperatures. The dynamic response of on RTD depends almost entirely on construction details.

PROCEDURE

1. Check connection made and Switch ON the instrument by rocker switch at the front panel

2. The display glows to indicate the instrument is ON.

3. Allow the instrument in ON Position for 10 minuets for initial warm-up.

4. Pore around 3/4 ' full of water to the kettle and place sensors and thermometer inside the kettle

5. Note down the Initial water temperature from the thermometer.

6. Select the sensor on which the experiment to be conducted through selection switch on the front panel.

7. Adjust the Initial set Potentiometer in the front panel till the display reads initial water temperature.

8. Switch on the kept and wait till the water boils note down the reading inn the thermometer and set Final set potentiometer till the display reads

boiling water temperature.

9.
Remove the sensor from the boiling water immerse it in the cold water. Set the cold water temperature using initial set potentiometer.

10. Repeat the process till the display reads exact boiling water and cold water temperature

11. Change the water in the kettle with and reheat the water. Now the display starts showing exact temperature raise in the kettle.

OBSERVATION TABLE

	A
	B
	C
	D

	SL.
	Weight (in grams)
	Actual  readings  (in  micro
	Indicator  readings(in  micro

	NO.
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PRECAUTION

1. Circuit should be joined correctly.

2. The water should be taken 3/4th of kettle.

3. Keep the instrument in ON position for 10 min. for initial worm-up.

**************

EXPERIMENT NO. 7

AIM

To Measure Displacement Using LVDT.

APPARATUS REQUIRED

Transducer, Amplifier, a.c. voltage supply, Indicator, Sensor.

THEORY

MEASUREMENT OF DISPLACEMENT - Differential transformers, based on a variable Inductance principle, are also used to measure displacement. The most popular variable-inductance transducer for linear displacement measurement is the Linear Variable Differential Transformer (LVDT).

The LVDT illustrated in the fig. consists of three symmetrically spaced coils wound onto an insulated bobbin. A magnetic core, which moves through thee bobbin without contact, provides a path for magnetic flux linkage between coils. The position of the magnetic core controls the mutual between the centre or primary coil and with the two outside or secondary coils.

When an AC carrier excitation is applied to the primary coil, voltages are induced in the two secondary coils that are wires in a series-opposing circuit. When the core is centered between the two secondary coils, the voltage induces between the secondary coils are equal but out of phase by 180". The voltage in the two coils cancels and the output voltage will be zero.

When the core is moves from the centre position, an imbalance in mutual inductance between the primary coil and the secondary coil occurs and an output voltage develops. The output voltage is a linear function of the core position as long as the motion of the core is within the operating range of the LVDT.

PROCEDURE

1. Connect the power supply chord at the rear panel to the 230V 50Hz supply. Switch on the instrument by pressing down the toggle switch. The display glows to indicate the instrument is ON.
2. Allow the instrument in ON position for 10 minutes for initial warm-up.
3. Rotate the micrometer till it reads “20.0”.
4. Adjust the CAL potentiometer at the front panel so that the display reads
“10.0”.

5. Rotate the core of micrometer core upto 20.0 and adjust once again CAL Potentiometer till the display read 10.0. Now the instrument is calibrated for +/- 10.0 mm range. As the core of LVDT moves the display reads the displacement in mm.
6. Rotate the core of the micrometer in steps of 1 or 2 mm and tabulated the readings. The micrometer will show the exact displacement given to the LVDT core the display will read the displacement sensed by the LVDT. Tabulated the readings and plot the graph Actual V/s indicator reading.
PRECAUTION

1. Check each & every connection before switching the plug ON.

2. Adjust the front panel to zero through potentiometer.

3. Operating temperature should not exceed 55 degree C.

4. For accurate reading system inaccuracy should not be exceed than 1%.

5. LVDT should be mounted perfectly on the calibration jig.

6. Use only three pin power chord to ensure the safety of instrument.

EXPERIMENT NO. 08

AIM

Measurement of lengths, heights, diameter by Vernier Calipers, Vernier Height Gauge, Micrometers.

DESCRIPTION OF APPARTUS

Vernier Calipers
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To read a vernier caliper:

· Read the centimeter mark on the fixed scale to the left of the 0-mark on the vernier scale. (2 cm on caliper seen above)
· Find the millimeter mark on the fixed scale that is just to the left of the 0-mark on the vernier scale. (2.5 cm)
· Look along the ten marks on the vernier scale and the millimeter marks on the adjacent fixed scale, until you find the two that most nearly line up. (0.08 cm)
· To get the correct reading, simply add this found digit to your previous reading. (2.58 cm)
Example:
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Reading: 2.64

Vernier height gauge -

Vernier height gauge is similar to vernier caliper but in this instrument the graduated bar is held in a vertical position and it is used in

conjunction with a surface plate. It is manly used for measure height of parts to an accuracy of 0.02 mm. It is also used to scribing lines in layout work it is commonly used and has the measuring range from 0 to 30 mm.
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LIST OF PARTS

The essential parts of the vernier height gauge are as follows.

1. A special base can accurately finished bottom. The base is massive and robust in construction to ensure rigidity and stability.

2. A graduated beam or column called the main scale.

3. An auxiliary head, which is also attached to the beam above the sliding Vernier head. It has fine adjusting and clamping screw.

4. A measuring and scribing Jaw attached to the front of the sliding

vernier.

WORKING PRINCIPLE

The Principle of the vernier height gauge is that the two scales or divisions slightly different in size are used the difference between them can be utilized to determine the accuracy of measurement.

PROCEDURE

1. Place the vernier height gauge in a horizontal plane.

2. Bring the scriber to the bottom of the object.

3. Coincide the zero reading in the main scale and in the vernier scale.

4. More the Scribes to the top of the object are the help of auxiliary Lead.

5. Note down the corresponding readings.

PRECAUTIONS

1. Before using this instrument, instrument should be checked for zero error. For this, the vernier height gauge is place on surface plate and the vernier lead is brought down till the measuring Jaw touches the surface plate. In this position the zero on the main scale should

coincide with the zero on the vernier scale.

APPLICATION OF THE APPARATUS

1. The vernier height gauge is designed for accurate measurement and marking of vertical heights above a surface plate datum.
2. It can also be used to measure difference in heights by taking the vernier scale readings at each height and determining the difference by subtraction,
3. It can be used for a number of applications in the tool room and inspection department.
	RESULT
	

	
	The height of a Nail is measured to be
	mm.

	
	The height of a bolt is measured to be
	mm.

	The Micrometer –
	


A micrometer is a widely used device in mechanical engineering for precisely measuring thickness of blocks, outer and inner diameters of shafts and depths of slots. Appearing frequently in metrology, the study of measurement, micrometers have several advantages over other types of measuring instruments like the Vernier 

 HYPERLINK "http://en.wikipedia.org/wiki/Caliper" caliper.
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The image shows three common types of micrometers, the names are based on their application:

· Outside Micrometer
· Inside Micrometer
· Depth Micrometer
· Bore Micrometer
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An outside micrometer is typically used to measure wires, spheres, shafts and blocks. An inside micrometer is commonly used to measure the diameter of holes, and a depth micrometer typically measures depths of slots and steps. The bore Micrometer is typically a three anvil head on a micrometer base used to accurately measure inside diameters.

[image: image12.jpg]SPIRIT LEVEL

REVOLVING
TURRET

SQUARE HEAD

Combination sauare set.





The precision of a micrometer is achieved by a using a fine pitch screw mechanism.

An additional feature of micrometers is the inclusion of a spring-loaded ratchet thimble. Normally, one could use the mechanical advantage of the screw to force the micrometer to squeeze the material, giving an inaccurate measurement. However, by attaching a thimble that will ratchet or friction slip at a certain torque, the micrometer will not continue to advance once sufficient resistance is encountered.


**************

EXPERIMENT NO. 09

AIM

Measurement of Tool Angles of a single Point Cutting Tool by using Tool Makers Microscope.

DESCRIPTION OF APPARATUS

The toolmaker‟s microscope has those possible range of illumination system to measure every application.

1. Sub stage illumination.

2. Oblique spot illumination.

3. Sold state control system illumination.

Sub Stage illumination

A sub stage illuminators provides collimated green filtered light for viewing contours and transparent specimen & oblique spot transparent specimen for surface lighting of sample with relief structure.

Solid state control system illumination system

It is provides of 6V-20W capacity and incident light through objective for surface & PCB checking.

Work piece Measurement

The angle generated by rotating the stage is lead from an engraved scale readily visible. The scale in graduated in degrees and lead by vernier. In addition to making simple angular measurements and measuring objects too large for the visual field. Eye piece protractor graduated is 3600 is also useful in measuring the difference in angles.

LIST OF PARTS

1. Vertical incident illumination.

2. Eye piece.

3. Eye piece protractor.

4. Locking screw.

5. Noise piece.

6. Dial gauge.

7. Supporting dial gauge rod.

8. Coarse motion knobs.

9. Fine motion knobs.

10. Twin spot oblique illuminator (optional).

11. Arm.

12. Solid state dimmer switch.

13. Base.

14. Rotary measuring stage.

15. Vernier scale.

16. Micrometer head.

17. Illuminator selector.

18. ON/OFF switch.

DIAGRAM


PROCEDURE

1. Focusing
1. Place the specimen right below the objective.

2. Put one eyepiece in its position.

3. Focus the object by moving the optical head up or down.

4. Fine Focusing of the object is done by using fine focusing knobs to get sharp image.

2. Setting the eye piece protractor
1. Unlock the Vernier lock screw.

2. Rotate the protractor & bring 00 or 3600 in this position.

3. Move any one of the micrometers & see if the image travels on the line vertical & horizontally.

4. Adjust the „O‟ of vernier with 00 or 3600 of the protractor & lock the

vernier.

OPERATING INSTRUCTION

1. Completes the electrical connection & do centering of in base illumination.

2. Keep micrometer in this middle position.

3. Insert suitable slip gauge.

4. Place the specimen & focus.

5. For line measurement use micrometer & for angular measurement

use eye piece protractor

RESULT

The pitch of the screw is
mm.

**************

EXPERIMENT NO. 10

AIM

Measurement of various angles using Bevel Protector, Sine Bar & Combination Set.

DESCRIPTION OF APPARATUS

Bevel Protractor

The bevel protractor (Figure a) consists of an adjustable blade with a graduated dial. The blade is usually 12 inches long and 1/16 inch thick. The dial is graduated in degrees through a complete circle of 360°. The most common use for this tool is laying out precision angles. The vernier scale is used for accurate angle adjustments and is accurate to 5 minutes or 1/12°.


Sine Bar - It is used to measure angles more precisely than a bevel protractor or for locating any work to a given angle within very close limits.

It is generally used in conjunction with slip gauges. A Sine bar is specified by the distance between the centers of two rollers (L). Some mostly used Sine bar has this distance an 100 mm some holes are drilled in the body of the Sine bar in order to reduce the weight and to facilitates handling.


LIST OF PARTS

1. It consists of a hardened and ground steel bar witch is stepped at the ends.

2. A roller is fastened in each step with a screen There rollers should

touch the both faces of the step.

PROCEDURE

1. The work having tapered top and flat the base is placed on the surface plate.

2. One of the rollers is placed on the surface plate while the other roller is mode to rest on slip gauge of height it in such a way that the top of work piece coincide with the sine bar.

3. Let the Sine bar is set at an angle.

Sinθ = h1  h2


L

Combination Square Set

The combination square set (Figure b) is used for a number of layout operations. The set consists of a blade (graduated rule), square head, protractor, and center head.

Blade

The blade is designed to allow the different heads to slide along the blade and be clamped at any desired location. The groove in the blade is concave to eliminate dirt buildup and permit a free and easy slide for the heads. By removing all the

heads, the blade may be used alone as a rule.

Square Head

The square head is designed with a 45° and 90° edge, which makes it possible to be used as a try square and miter square. By extending the blade below the square, it can be used as a depth rule. The square head can also be used as a level.

Protractor Head

The protractor head is equipped with a revolving turret graduated in degrees from 0 to 180 or to 90 in either direction. It is used to measure or lay out angles to an accuracy of 1°.

Center Head

The center head, when inserted on the blade, is used to locate and lay out the center of cylindrical workplaces.


PREC AUTION

1. The diameter of the two rollers must be equal.

2. The centre lines of the two rollers must be parallel and separated by an accurate known distance.

3. One surface of the Sine bar must be flat and lie in a plane Which is parallel to the plane containing the centre lines of the two rollers

RESULT
The angle of a Sine bar is ……………?
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