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 1.  What are the two major measuring systems used in the United States machine tool industry?   

INCH-POUND

SYSTEM INTERNATIONAL

2.  What are the two types of measuring tools?  

PRECISION AND NON PRECISION



3.  What graduations does a #4 rule have?  _1/8, 1/16, 1/32, 1/64
4.  A micrometer measures in .001____________ of an inch. 

5.  How many threads per inch are found on the spindle of a micrometer?     Why?                        

40 TPI,  1/40 GIVES .025 LEAD WHICH IS DIVIDED BY THE THIMBLE TO .001



6.  After marking a layout location with a prick punch what tool is used to enlarge the mark for         drilling?  CENTER PUNCH __________

7.   What tool is used to layout a radius? DIVIDERS
8.   List five basic safety precautions in the shop

SAFETY GLASSES     LONG HAIR USE HAIR NET     NO LOOSE CLOTHING

SAFETY SHOES         ROLL SLEEVES TO ELBOW     NO WATCHES, RINGS, ETC.

NO GLOVES WHEN OPERATING MACHINERY





9. Name the five basic parts of a file.

TANG

LENGTH

HEEL

FACE

EDGE     POINT



10.  What tool is used to keep the file clean and free of chips? 

FILE CARD

11.  When using a tap what does the first part of the label tell you for example, 1/2-20?

MAJOR DIAMETER

12.  What does the second part of the label tell you?  THREADS PER INCH 
13.  What is the proper drill to use for a hole which is to be tapped 1/2-20?     29/64
14.  When using the drill in question 13 what is the recommended RPM when drilling cold rolled

       steel.   750 - 800  RPM.
15.  What formula did you use for the answer to #14






   (CS x  4)/D

16.  In the formula what is the number 4?   CONSTANT
16A  The markings on a tap are M8 x 1.5.  What does this tell you?

        The major diameter is 8 millimeters and the pitch is 1.5 mm 

17.  What is the included angle of a general purpose drill?  118º
18.  When drilling on a drill press is it a good idea to use a vise or other holding tool to hold the          work?  YES!
19.  A set of taps has three different style taps in it, they are 

  TAPER
   PLUG
  BOTTOM

20.  How many seats are there is the theory room?   17

21.  Five major parts of the engine lathe are

BED

HEADSTOCK

QUICK CHANGE GEARBOX

CARRIAGE

TAILSTOCK

22.  Draw a sketch looking down at a left hand lathe tool holder.

23.  The tool holder is held in the TOOL POST  which is mounted on the COMPOUND            of the lathe.

24.  For facing, turning and boring what are the recommended cutting speeds for                                

machine steel
  100 SFPM

tool steel 
  90 SFPM

aluminum 
  300 SFPM

                                Assume you will be using a high speed tool bit.

25.  Define cutting speed 

THE RATE AT WHICH A POINT ON THE WORK CIRCUMFERENCE TRAVELS PAST THE CUTTING TOOL,  IN FEET PER MINUTE

26.  When removing or mounting a lathe chuck what accessory should be used? CHUCK                    CRADLE
27.  When the lathe tool is set up it should be, above, below, or even with the centerline of the            spindle? USUALLY EVEN 
28.  Define the term taper. 

A UNIFORM CHANGE THE DIAMETER MEASURED ALONG THE AXIS

29.  What are two common taper systems? MORSE, JARNO, B&S, TAPER PIN, 3/4 INCH
30.  How is a taper different than a Tapir?



A taper is a uniform change in diameter,  a tapir is a South American animal

31.  On the drawing of the tapered shaft what is the taper per inch?    .055
32.  What is the taper per foot?  .661
33.  Calculate the set over of the tail stock to machine the taper using any of the three formulas           we learned in class.   .2893
34.  What would be the recommended RPM for turning the 2.000 section of  the shaft?                        160 RPM

35.  If the threaded section was labeled "-3A" what would that tell us?    THIS IS A CLOSE              TOLERANCE THREAD 

36.  What does "UNC" mean? UNIFIED NATIONAL COARSE THREAD SERIES
37.  If the thread was labeled "UNF" what would that tell us? UNIFIED NATIONAL FINE               THREAD SERIES
38. Calculate the diameter of the undercut so that it will be .010 smaller than the minor diameter         of the thread. .8412
39.  What is the minor diameter of the thread?  .8512
40.  Define the term Pitch as it applies to threads.

THE DISTANCE FROM A POINT ON ONE THREAD TO THE CORRESPONDING POINT ON THE NEXT THREAD

41.  Define the term Lead as it applies to threads.  

THE DISTANCE A THREAD WILL MOVE IN ONE REVOLUTION

42.  On an single start thread, as shown on the drawing the pitch is:

      less than  (  )     the same as (X  )     greater than (  ) the lead.

43.  What angle should the compound of the lathe be set to for machining a sixty degree thread?         Show your answer in the form of a sketch.  29º, 29.5º, 30º
44.  What is the included angle of a "V" thread?  60º
45.  On a South Bend lathe the taper attachment is graduated in 

       DEGREES and INCHES PER FOOT 
46.  Describe two different ways a taper can be checked for accuracy.

MEASURE PART ONE INCH APART,  TAPER MICROMETER,  TAPER RING 

GAGE,  SINE BAR 

47.  Sketch the tool you would grind to turn the undercut at the end of  the threaded section.

48.  List three ways you could check the accuracy of the threaded section.

THREAD RING GAGE, THREAD PLUG GAGE, THREAD SNAP GAGE

SCREW THREAD MICROMETER, THREAD COMPARATOR, THREE WIRES 



49.  If you were using the three wire method of thread checking show the 

      formulas for:

Minimum Wire
.560/N

Ideal Wire
.57735/N

Maximum Wire
1.010/N OR .900/N

50. What is the formula for calculating the measurement over the wires? M = D + 3G - 1.5155/N
51. Using the ideal wire size calculate the measurement over the wires for the part shown in the          drawing. 1.027 
52.  Define the term thread.

A HELICAL RIDGE OF UNIFORM SECTION ON THE OUTSIDE OR INSIDE OF A CYLINDER OR CONE

53.  Draw a sketch and show the following, minor diameter, major diameter, pitch, root, side, and       depth of thread.

54. If you only had access to a standard change gear lathe calculate the gears required to machine      16 threads per inch.  The lead number of the lathe is 8.  24/48  or 32/64


55. When cutting an Acme thread at what angle should the compound be set? 14.5º
56. What is the formula for using the one wire method to check the size of an acme thread?

      .4872 X P
57.  A long slender piece is to be machined, what accessory might you use when doing the job?         

FOLLOWER REST 

58.  What is the tool called that provides centers for machining the OD. of the gear? MANDREL
58a. What is the difference between a Mandrel and an Arbor?

A MANDREL IS TAPERED WHILE AN ARBOR IS NOT TAPERED

59.  Should the mandrel be mounted between centers with the big end or the small end toward the        Headstock of the lathe?  BIG END TO THE HEADSTOCK
60.  What is the shop device used to mount the work onto the mandrel?  ARBOR PRESS 

61.  When the work is mounted on a mandrel the work is driven with a  DOG ?

62.  Turn your attention now to the gear.  Not much information is given  so you must calculate          what you need. First define the following gear terms.  

Addendum


RADIAL DISTANCE BETWEEN THE PITCH CIRCLE AND THE O.D. 

Dedendum
RADIAL DISTANCE FROM THE PITCH CIRCLE TO THE BOTTOM OF THE TOOTH SPACE

Pitch Diameter
DIAMETER OF THE PITCH CIRCLE WHICH IS EQUAL TO THE OUTSIDE DIAMETER MINUS TWO ADDENDUM

Diameteral Pitch
RATIO OF THE NUMBER OF TEETH FOR EACH INCH OF PITCH DIAMETER OF THE GEAR 

Outside Diameter
OVERALL DIAMETER OF THE GEAR WHICH IS THE PITCH CIRCLE PLUS TWO ADDENDUMS

Circular pitch
THE DISTANCE FROM A POINT OF ONE TOOTH TO A CORRESPONDING POINT ON THE NEXT TOOTH MEASURE ON THE PITCH CIRCLE

Center Distance
THE SHORTEST DISTANCE BETWEEN THE AXES OF TWO MATING GEARS

Whole Depth
THE FULL DEPTH OF THE TOOTH OR THE DISTANCE EQUAL TO THE ADDENDUM PLUS THE DEDENDUM

63.  Now calculate the numbers for each of the terms.

Addendum
  ,0833 

Dedendum
  .0964 

Pitch Diameter
  6.000 

Diameteral Pitch
  12 

Outside Diameter
  6.166 

Circular pitch
  .2618 

Center Distance

Mating gear has 24T
  4.000  

Whole Depth
  .1797 

64.  If an alligator's eyes are six inches apart what is the approximate length of the beast?  6'
65.  What is the corrected addendum and Chordal thickness for the gear in the drawing?                      .0837 ADDENDUM,  .1122 CHORDAL THICKNESS
66.  Why is it necessary to find a corrected addendum and thickness?

THE GEAR TOOTH VERNIER MEASURES STRAIGHT LINE WHILE ADDENDUM AND CHORDAL THICKNESS ARE RADIAL MEASUREMENTS

67.  What is the tool used for checking the size of the gear tooth during manufacture?   

GEAR TOOTH VERNIER CALIPER

67a.  If measuring over wires to check the gear size what is the formula for determining the                  correct wires to use.  1.728/N
67b.  Using that formula what is the correct wires to use to check this gear?  .144 DIAMETER
67c.  Using the wires found in 67b. what is the measurement over the wires?  6.208
67d.  If a 30 tooth gear is in mesh with a 90 tooth gear and both are 12 DP (Diametral pitch),               why is it necessary to use two different cutters.


The reason is that due to the different diameters (Pitch Dia.) it is necessary to have 

different shaped cutters SINCE THE INVOLUTE CURVE IS BSED ON THE PITCH DIAMETER
68.  Using a Brown and Sharpe dividing head for the milling of the teeth what is the formula for          finding the divisions?  T = 40/N
69.  What will the spacing be for the 72 teeth called for in the drawing?

     _____0____ Turns plus ___10_____ Holes on the ___18_____ Circle of   plate # 1
70.  What is the MSC catalog number for the cutter needed to mill the teeth on this gear?                     03191228
70a. What RPM will you use for the tooth milling operation?  ________120___________
71.  If the 72 T gear is running at 600 RPM and is mated with a 24 tooth gear what is the speed          of the 24 Tooth gear? 1800 RPM
72.  Which of these gears (72 T and 24T) is the pinion?      24
73.  What is the center distance of these two gears?      4"
74.  DESIGN CHANGE!!!  Engineering just decided that the gear needs to be 79 Teeth.  Since          simple indexing doesn't appear to do the job you will have to use differential indexing.  Using        the handouts from class or your Machinery's Handbook what are the gears needed to make           this setup.

75.  It is necessary to machine a helix with a lead of 12".  The part diameter is 2".  


Find the angle of the helix.     .5235 = tan of helix angle,  angle is 27º  43'

Calculate the gears necessary for milling the part.  You must use a compound gear set up.

76.     What two factors affect the angle of a helix?  Diameter and lead of the helix
77.     If the helix is right hand what direction should the milling machine table be rotated?  CCW
The End
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