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INTRODUCTION


This manual on micrometers, calipers and gages has been prepared for shop instructors and students in vocational agriculture, industrial education, and vocational-technical schools. It could also be used by commercial firms and other agencies for inservice training programs.


It contains illustrations of the different measuring instruments, an explanation of their construction and how to use the instruments for specific applications.


Classroom exercises and laboratory worksheets are included for instructional and evaluation purposes.


The use of micrometers and measuring instruments is essential for the mechanic, machinist and metal worker. A quality instrument is desirable but the end results can be no better than the skill of the operator in the use of the instrument. Knowledge on the use of the instruments will make work easier, more enjoyable and increase operator satisfaction and job performance.
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MICROMETERS, CALIPERS AND GAGES


There are many measuring instruments and gages used in the maintenance or repair of engines. Measuring instruments are also used in other areas of mechanics such as metal work, electric motors and machinery repair and maintenance (Note Figure 1). The engine manufacturer includes with each engine an instruction and repair manual referred to as the owner's guide or owner's manual. A preventive maintenance program for any engine should be based upon the manufacturers' recommendations as outlined in the owner's manual. The owner's manual lists for certain operations of care or maintenance a clearance measurement usually in one-thousandths of an inch. For example, the spark plug gap might be listed as .025 of an inch. Additional measurements are listed in the mechanic's service manual for the armature air gap, breaker point opening, and piston ring end and side clearance to name only a few measurements which may or may not have been in the owner's manual.


Measuring instruments commonly used for shop work are illustrated in Figure 1. The most common measuring instrument is the micrometer caliper, number 1. Instrument number 2 is referred to as an inside micrometer. The inside micrometer could be used for measuring the inside diameter or bore of an engine. The telescoping gage, number 3, and small hole gage, number 4, are used with the micrometer caliper for inside measurements. For measuring the depth of holes or grooves, item number 5, the depth micrometer, could be used. The vernier caliper, number 6, can be used for both inside and outside measurements. It can be read in both fractions and thousandths of an inch. Instruments number 7, the flat feeler gage, and number 8, the round wire gage, are common thickness gages used in engine repair and maintenance. Plastigage, number 9, is a thread like plastic material used for measuring clearance such as between the connecting rod bearing and crankshaft journal. Instrument number 10 is referred to as a sheet metal gage. It is commonly found in the metal shop and is used to determine gage numbers and thickness of sheet metal or steel plates.
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Figure 1.Measuring Instruments Commonly Used for Shop Work




 

To become competent in engine repair or maintenance of equipment a person must become proficient in using a variety of measuring instruments. Most measurements are listed in thousandths of an inch, therefore, it is essential to have a basic understanding of a decimal and its fractional equivalent. Common fractions must be changed to their equivalent decimal fraction since instruments such as a micrometer are read in thousandths of an inch, for example 1/8 of an inch equals . 125 of an inch. All decimal fractions must be carried to three places such as 1/2 inch is equal to .500 of an inch. Fractions are changed to decimals by dividing the numerator by the denominator and computing to the three-place decimal. Fractions may be proper with the numerator less than the denominator (1/8) or improper where the numerator is larger than the denominator (9/8). The common fraction is one which has been reduced to its lowest term, for example 1/8 is the common fraction for 2/16.
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