Metrology & Quality Assurance Laboratory

Experiment No. 5

Title ;- Measurements maching parts using toolmaker’s microscope

Specific Outcomes:- Students will able 10
1) To appreciate the importance of precision measurement.
2] To know the working principle of Tool Maker microscope.
3) To know the field of application of this instrument.

Instruments/ Equipment with Specifications:-
Tool Maker microscope.

Magnification ; X

Light Connections:

Materials:

1) A rectangular M.S. plece with two marked points
2) A threaded bolt with standard thread form
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Fig. 5.1 (a]Tool Maker Microscope Fig. 5.1 (b) Tool Maker Microscope
Image Source: image Source:
https://extrudesign.com/tool-makers-microscope/ : indi -
makers micrgscope-94496 39362 himl
Brief description of instrument:-

It consists of a optical head which can be adjusted vertically along the ways of vertical column and can be
clamped in any position. The working table is secured on a heavy hollow base. The table has a compound
ilide to give longiudinal and lateral moments actuated by accurateé micrometer screws having thimble scales
and Vernier. At the back of the base & a light source which provides a horizontal beam of light reflected
upwards by 90 degrees towards the table. This beam of light passes though a transparent glass plate on
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Metrology & Quality Assurance Laboratory

which flat parts to be checked are placed. A shadow image of the outling of the contour passes the objective
of the optical head and is projected by a combination of three prisms to a ground glass screen. Observations

are made through the eye piece of the optical head.

Cross lines are engraved on the glass screen which can be rotated through 360 degrees and the

measurements ane made by these lines. The angle of rotation of screens can be read on the optical head.

The eye plece field of view contains and iluminated circular scale with a division value of one minute.

Focusing is performed by adjusting optical head tuba.
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Fig. 5.2 Optical System of Toolmaker's Micrescope
Image Source:
http:/fengineeringdev. blogspot.com/2015/12 fautocollim

ator-and-tool-makers-micro. htmi

Diagram of Work piece

Fig. 5.4 Work piece 1 -

1w i

N Al T———

e LR T B

LRI e i ]

| L

Fig. 5.3 Tool Maker Microscope
Image Source!
hitps./f/www researchgate net/figure/Tool-
wear_figl 331087871

Fig. 5.5 Work piece 2 -
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Dbservation Table
Work plece 2 Work piece 2
Initial Final Dimension of initial Final Dimension of
Sk Read Reading Parameter s Reading = Readin Parameter
to be Measure ng | to be Measure E :
{R1 Unit) | (R2 Unit)) | |R2 -R1|Unit (R1 Unit) | (R2 Unit)] | |R2-R1| Unit
Procedure:-

1) Determination of the relativi position of two or more points on a piece of work:
This [ measured by measuring the travel of tha work table necessary to transfer a second point to the
podition previously occupied by the first and so on.

2)  Measurement of angles:
Anjles are measured by successively setting fiducial line situated in the focal plane of the eye plece
along with arm of the image of the angle, or through points indicating the angle and noting from a
protractor scale the angle, through which the fiducial line has been turned.

3) Comparison of thread forms with respect to outlines on a glass template situated at the focal plane of
the microscope eye plece and measurement of discrepancies therefram,

4) Comparison of the enlarged projected image with a tracing drawn on exact number of times full size
and affixeéd ta the projection screen.

Sources of errar:-

Precautions:-
1)  While measuring, to avoid backlash error the table screws must be moved in one direction only.

2) Before measurements, fiducial line must be set parallel with the axis of movement of table.
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Metrology & Quality Assurance Laboratory

Assignment:-

1) What are the specifications of Toolmakers Microscope ?

2)  List the accessonies required for Toolmakers Microscope?
3)  What are the applications of Toolmakers Microscope?

d4) Explain how thread angle can be measured with the help of Toolmakers Microscope?
5] How centre distance between two holes can be checked?

Title of Article Web Link

Metrology Lab | MechLabVideos

Toolmakers Microscope btps ffwwrw youtube com/wateh ?ve kX3P WavgcM
Thread Measurement Using Profile Projector bitps //www youtube com/walch Pv=OLBOKR pmye

I ———
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