The Three Wire Method Of Measuring Pitch Diameter
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“The accurate measurement of pitch diameter of a thread, which may be perfect as to form and lead, presents certain difficulties which result in some uncertainty as to its true value. The adoption of a standard uniform practice in making such measurements is, therefore, desirable in order to reduce such uncertainty of measurement to a minimum. The so-called “three – wire method” of measuring pitch diameter, as herein outlined, has been found to be the most generally satisfactory method when properly carried out, and is recommended for universal use in the direct measurement of thread plug and thread setting plug gages.”

Screw Thread Elements
Important definitions and formulas: 

1. ANGLE OF THREAD- This is the angle included between the sides of the thread measured in an axial plane. It is represented by the letter A. The half angle is represented by a small letter a. The angle of thread is known from the name of the thread. All Unified form and National threads have a 60° angle. Acme and some Worm threads have a 29° angle, and Whitworth threads have a 55° angle.

2. PITCH-This is the distance from a point on the screw thread to a corresponding point on the next thread measured parallel to the axis of the thread. It is represented by the letter p. (p=1/n). 

3. DEPTH OF THREAD- This is the distance from the crest to the root of the thread measured perpendicular to the axis of the screw or nut. ** It is represented by the letter h.

4. MAJOR DIAMETER- This is the largest diameter of the screw or nut. ** It is represented by the letter D. No formula is needed for the major diameter as it is used to identify the size of the screw. For instance a ¼” – 20 screw is one having a major diameter of 1/4 inch, and 20 thread per inch.

5. PITCH DIAMETER-The basic pitch diameter is the diameter where the thread thickness is equal to the space between the threads. If the flats at the top and bottom of the thread are the same, the pitch diameter will coincide with the middle of the sloping side of the thread. ** The pitch diameter is represented by the letter E. 

Formula E = D – Depth of thread = D – h
Or E = D – Twice addendum
6. MINOR DIAMETER- This is the smallest diameter of the screw or nut. On the nut it corresponds to the tap drill size. ** It is represented by the letter K. 

Formula K = D – 2 X Depth of Thread = D -2h
7. LEAD ANGLE- This is the angle made by the pitch helix, with a plane perpendicular to the axis. ** It is represented by the letter s or .
Formula tan 

8. BEST SIZE WIRES. * Wires which touch the thread at the pitch diameter are known as “Best Size” Wires. Such wires are used because the measurements of pitch diameter are least affected by errors that may be present in the angle of the thread. The diameter of the measuring wires is represented by the letter G.

[image: image2.jpg]“The approximate formula fo Best Size Wires is: G = X222 &
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For 60° threads Best Size Wires 0= T o 577355
For 55 treads Best Size Wires =22 r 563695
For 53 - treads Best Size Wires G= 559025
For 47 12" treads Best Size Wires G= 54626
For 40 treads Best Size Wires =228 530995

51645

For 29° threads Best Size Wies.
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Approximate Formulas for Measured Pitch Diameter
The following approximate formulas for computing the pitch diameter, from the measurement over wires, should be used only for screws having lead angles from 0° to 5°. These formulas neglect the effect of lead angle and give results which show the screw to be larger than the true condition. The formulas are for any wire size which will fit in the thread.

[image: image3.jpg]Designation | Included | Thread | Formula for Finding Pitch Diameter With
angle | Depth 3Wie Method
s
Urifed & Nationsl ar 0 [E=u-go- g
o
'USA Standard Taper 60° 8 E = 1.00040M - (3.00049G - .86603)
Pipe (3 wires) n n
Shap V. 60" E =M~ (3G - 86603)
n
Intemational Metric. 60° 649519 | E =M~ (3G - 86603)
n "
Whiworh e B0H | €W~ G160 600
Bt Aosooion | 4T % |E--GaEe- T
Tonehez B T |E-M-pzme-p
o Soens = T [E- -6 15
n n
Fome Tars = I )
n n
7 Wom = T |G SRS
B 0
o Wom r B[ S e v o]





