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1.TOPIC:- Principle 
The irregularities of the surface are traced by the stylus and the movement  
of the stylus is converted into changes in  
electric current. 
Working 
On two legs of the E-shaped stamping there are coils for carrying an A.C. 
current and these coils form an oscillator. As the armature is pivoted about the  
central leg the movement of the stylus causes the air gap to vary and thus the  
amplitude is modulated. This modulation is again demodulated for the vertical  
displacement of the stylus. So this demodulated output is move the pen recorder  
to produce a numerical record and to make a direct numerical assessment. 
STRAIGHTNESS MEASUREMENT 
A line is said to be straight over a given length, if the variation of the distance of 
its from two planes perpendicular to each other and parallel to the general direction of the line 
remains within the specified tolerance limits. The tolerance on the straightness of a  
line is defined as the maximum deviation in relation to the reference straight line joining  
the two extremities of the line to be checked. 
Straight edge 
A straight edge is a measuring tool which consists of a length of a length of a steel 
of narrow and deep section in order to provide resistance to bending in the plane of  
measurement without excessive weight. For checking the straightness of any surface, the  
straight edge is placed over the surface and two are viewed against the light, which  
clearly indicate the straightness. The gap between the straight edge and surface will be  
negligibly small for perfect surfaces. Straightness is measured by observing the colour of  
light by diffraction while passing through the small gap. If the colour of light be red, it  
indicates a gap of 0.0012 to 0.0075mm. A more accurate method of finding the  
straightness by straight edges is to place it in equal slip gauges at the correct point for  
minimum deflection and to measure the uniformity of space under the straight edge with  
slip gauges. 
Test for straightness by using spirit level and Autocollimator 

 
The straightness of any surface could be determined by either of these instruments 
by measuring the relative angular positions of number of adjacent sections of the surface  
to be tested. First straight line is drawn on the surface then it is divided into a number of 



sections the length of each section being equal to the length of sprit level base or the  
plane reflector’ s base in case of auto collimator. The bases of the spirit level block or  
reflector are fitted with two feet so that only feet have line contact with the surface and  
the surface of base does not touch the surface to he tested. The angular division obtained  
is between the specified two points. Length of each section must be equal to distance  
between the centerlines of two feet. The special level can be used only for the  
measurement of straightness of horizontal surfaces while auto-collimator can be used on  
surfaces are any plane. In case of spirit level, the block is moved along the line equal to  
the pitch distance between the centerline of the feet and the angular variation of the  
direction of block. Angular variation can be determined in terms of the difference of  
height between two points by knowing the least count of level and length of the base. 
In case of autocollimator the instrument is placed at a distance of 0.5 to 0.75m 
from the surface to be tested. The parallel beam from the instrument is projected along  
the length of the surface to be tested. A block fixed on two feet and fitted with a plane  
vertical reflector is placed on the surface and the reflector face is facing the instrument. 
The image of the cross wires of the collimator appears nearer the center of the field and  
for the complete movement of reflector along the surface straight line the image of cross  
wires will appear in the field of eyepiece. The reflector is then moved to the other end of  
the surface in steps equal to. The center distance between the feet and the tilt of the  
reflector is noted down in second from the eyepiece. 
FLATNESS TESTING 
Flatness testing is possible by comparing the surface with an accurate surface. 
This method is suitable for small plates and not for large surfaces. Mathematically  
flatness error of a surface states that the departure from flatness is the minimum  
separation of a pair of parallel planes which will contain all points on the Surface. The  
figure which shows that a surface can be considered to be composed of an infinitely large 
number of lines. The surface will be flat only if all the lines are straight and they lie in the same 
plane. In the case of rectangular table arc the lines are straight and parallel to the sides of the 
rectangle in both the perpendicular direction. Even it is not plat, but concave and convex along 
two diagonals. For verification, it is essential to measure the  
straightness of diagonals in addition to the lines parallel to the sides.Thus the whole of the 
surface is divided by straight line. The fig, shows  



 
the surface is divided by straight line. The end line AB and AD etc are drawn away from the  
edges as the edges of the surface are not flat but get worn out by use and can fall off little  
in accuracy. The straightness of all these lines is determined and then those lines are  
related with each other in order to verify whether they lie in the same plane or not. 
Procedure for determining flatness 
The flatness testing procedure. 
(i) Carry out the straightness test and tabulate the reading up to the cumulative 
error column. 
(ii) Ends of lines AB, AD and BD are corrected to zero and thus the height of the 
points A, B and D are zero. 
The height of the point I is determined relative to the arbitrary plane ABD = 000. 
Point C is now fixed relative to the arbitrary plane and points B and D are set at zero, all 
intermediate points on BC and DC can be corrected accordingly. The positions of H and  
G, E and F are known, so it is now possible to fit in lines HG and EF. This also provides  
a check on previous evaluations since the mid-point of these lines should coincide with  
the position of mid-point I. In this way, the height of all the points on the surface relative  
to the arbitrary plane ABD is known. 


