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In the following pages are compiled a number of concise tables

relating to standard screw thread systems and kindred subjects, carefully

selected from MACHINERY'S monthly Data Sheets, issued as supple-

ments to the Engineering and Railway editions of MACHINERY since

September, 1898. A number of additional tables also are included

which are published here for the first time.

In order to enhance the value of the tables, brief explanatory notes

have been provided. In these notes a complete list of references is

given to articles which have appeared in MACHINERY, and to matter pub-

lished in MACHINERY'S Reference Series and Jig Sheets, giving addi-

tional information on the subject. These references will be of con-

siderable value to readers who wish to make a more thorough study

of the subject. In a note at the foot of each table, reference is made to

the page on which the explanatory note relating to the table appears.



SCREW THREADS
United States Standard Thread

The formulas for the shape of the U.

S. standard screw thread are given on

page 4; on the same page and on page

5 are also given the dimensions for

bolts and nuts with this form of thread.

It will be seen that one column in the

table is given for the tensile strength

and one for what is called the working

strength of the threaded part, at a

stress of 6000 pounds per square inch.

The tensile strength is the strength of

the threaded bolt when no additional

stress is thrown upon it by the tighten-

ing of the nut by the wrench. The work-

ing strength is the safe strength when"

allowance has been made for the stress

caused in the bolt by the wrench ac-

tion. It will be seen that bolts under %
inch diameter are indicated as having
no working strength, because the

threads on bolts of this size are easily

stripped off by careless tightening with

a wrench. When it is required that

the bolt should have a given safe work-

ing strength after having been tight-

ened down, it is not advisable to use

bolts of less than % inch diameter.

[MACHINERY, November, 1906, Working
Strength of Bolts; February, 1908,

Screw Thread Systems; MACHINERY'S
Reference Series No. 22, Calculations of

Elements of Machine Design, Chapter

II; No. 31, Screw Thread Tools and

Gages, Chapter I.]

Whitworth Standard Thread

The tables on pages 6 and 7 give the

diameters and corresponding numbers
of threads for the Whitworth standard

thread system. The columns for dis-

tance across flats and distance across

corners refer to hexagon nuts and bolt

heads. [MACHINERY, February, 1908,

Screw Thread Systems; MACHINERY'S

Reference Series No. 31, Screw Thread
Tools and Gages, Chapter I.]

Sharp V-thread

Formulas for the sharp V-thread are

given on page 8, together with the di-

ameters and corresponding numbers of

threads per inch for screws made ac-

cording to this system. There is a

movement on foot to entirely eliminate

the sharp V-thread in machine construc-

tion, replacing it with the U. S. stand-

ard thread. [MACHINERY, October,

1906, The Flat on the Top of Sharp V-

threads; February, 1908, Screw Thread

Systems; March, 1909, The Passing of

the Sharp V-thread; MACHINERY'S Ref-

erence Series No. 31, Screw Thread
Tools and Gages, Chapter I.]

British Standard Fine Screw Thread

The British standard fine screw

thread, details of which are given on

page 8, is a system of threads recently

adopted in Great Britain. The form of

the thread is the same as that of the

Whitworth standard, but there is a

greater number of threads per inch for.,*;,

given diameters. [MACHINERY, October,*'
1

1906, British Standard Fine Screw

Thread; February, 1908, Screw Thread

Systems; MACHINERY'S Reference Series

No. 31, Screw Thread Tools and Gages,

Chapter I.]

British Association Standard Thread

The British Association standard
thread is the standard system in Great
Britain for screws of small diameters.

Formulas for this screw thread and di-

mensions for screws made according to

(Continued on page 11.)
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BRITISH ASSOCIATION STANDARD THREAD
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No. 1 SCREW THREADS 11

this system are given on page 9. The
form of the thread is similar to that of

the Whitworth thread, but the radius

at top and bottom is greater in propor-

tion, and the angle between the sides

of the thread is only 47 degrees 30 min-

utes. [MACHINERY, February, 1908,

Screw Thread Systems; MACHINERY'S
Reference Series No. 31, Screw Thread

Tools and Gages, Chapter I.]

Brig-g-s Standard Pipe Thread

The Briggs standard pipe thread is

made with an angle of 60 degrees and
is slightly rounded off at top and bot-

tom. On page 10, standard pipe dimen-

sions are given, together with dimen-

sions of pipe threads and gages. Taps
for cutting Briggs standard pipe thread

are provided with a taper of % inch

per foot on the diameter. [MACHINERY,
February, 1908, Screw Thread Systems;
MACHINERY'S Reference Series No. 31,

Screw Thread Tools and Gages, Chap-
ter I.]

Whitworth Thread for Gas and
Water Piping-

Dimensions and number of threads

per inch for gas, water and hydraulic

piping, according to the Whitworth
screw thread system for this class of

work, are given on page 12. The form
of the thread is the regular Whitworth
standard form, and the only difference

from the regular Whitworth standard is

the number of threads per inch. The
table also gives the permissible pressure
in pounds per square inch of pipe used
for hydraulic piping. [MACHINERY,
February, 1908, Screw Thread Systems;
MACHINERY'S Reference Series No. 31,

Screw Thread Tools and Gages, Chap-
ter I.]

Oil Well Casing- Gag-es

Dimensions of oil well casing gages
are given on page 13. The total taper,
or taper on the diameter, is % inch per

foot. The ring gage tapers for its

whole length, and the plug gage on the

outside for a distance H from the small

end, as shown in the illustration on

page 13, and as tabulated in the table.

Fire-hose Connections

On page 14 is given a table of the

standard of fire-hose connections adopt-

ed by the National Board of Fire Under-

writers and a number of leading water

works associations. It should be noted

that in these connections there is con-

siderable play or clearance in the

threads in order to insure easy working,
and that the thread itself is not in-

tended to in any way be tight against

hydraulic pressure. This table is

adapted from an official publication of

the National Fire Protection Associa-

tion.
Acme Screw Thread

Dimensions for the Acme standard

thread are given on pages 15 and 16.

In the table on the latter page the vari-

ous diameters for screws, taps, nuts and
dies are given by simple formulas. The
Acme thread has clearance at top and

bottom, and in order to avoid the con-

fusion often caused by the difference in

diameter of taps and screws, due to this

clearance, this table has been prepared.

The example given in the last column of

the table will aid considerably in mak-

ing the use of the table clear. On page
17 are given dimensions for a modified

form of Acme thread having fillets or

round portions in the bottom of the

thread. The illustration shows the di-

mensions for bolts with 6 threads per
inch. The table also refers to this

number of threads, but, of course, dif-

ferent numbers of threads can be used

and proportioned accordingly. [MA-

CHINERY, January, 1905, Acme Taps in

Sets; February, 1908, Screw Thread

Systems; MACHINERY'S Reference Series

No. 31, Screw Thread Tools and Gages,

Chapter I.]

(Continued on page 20.)
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DIMENSIONS OF STANDARD OIL WELL CASING GAGES



MACHINERY'S DATA SHEETS No. 1



No. 1 SCREW THREADS 15

Ul

tohds(Si

nch.

CM

K

CM

CVj

CM

CM

to

CO

<> vo

SI

to

00

to

CV

8

s

^CM



16 MACHINERY'S DATA SHEETS

ACME STANDARD THREAD
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MODIFIED ACME THREAD

17
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INTERNATIONAL STANDARD THREAD

No. 1
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FRENCH STANDARD THREAD

19

Diam.Tap.
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Standard Worm Thread

On page 15 are given dimensions for

the standard worm thread, often re-

ferred to as the Brown & Sharpe worm
thread. The angle of this thread is the

same as that of 'the Acme thread, but

the depth of the thread is greater, and
hence the width of the flat at top and
bottom is smaller. [MACHINERY, Au-

gust, 1907, Calculating Dimensions of

Worm Gearing; MACHINERY'S Reference

Series No. 1, Worm Gearing, Chapter

I.]

International and French
Standard Threads

The International standard screw

thread, based on the metric system,

pean continent, and to a very limited

extent in some special manufacturing
industries in the United States.

|
MA-

CHINERY, February, 1908, Screw Thread

Systems; MACHINERY'S Reference Series

No. 31, Screw Thread Tools and Gages,

Chapter I.]

Threading1 Tools for Square Threads

When cutting square threads, it is

customary to make the screws exactly

according to the theoretical standard of

the square thread. The width of the

point of the tool for cutting screws is,

therefore, exactly one-half of the pitch,

but the width of the point of the tool for

cutting taps which are to be used for

TOOLS FOR SQUARE THREADS
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CLEARANCE ANGLES FOR SQUARE THREADING TOOLS

, dng/epf
\sio^rs/,'nsr

S/de "\

\

/4ngr/e 0/7 leading side is f/gumd fo cor*

respond fo roofu/asnefes; a/?g/e 0/7 fiy//0ty-

ings/cfe fo oute/'cfe d/ameferoffftrectcf.

Example: Find required crng/es for
TOO/ forscrew, 2 /nches diameter; 4
threadsper fnch. ftoof d/arnefef~ =

.

2 -
''4
= I i . To findang/e for /ead/ngr $/ctet faf/owrerf/can/ne fro/r? /% /ncn d/amefer fo

intersecting hor/zonfa///ne. from 4 threads per inch, from i/jfersecf/o/j fo//o/>v
nearest d/agona/ /ine finding thus 2s degrees. To r/'ndang/e for fof/ow/rjas/cfe,
follow vertical fine from 2 inches d/amefer to infersecf/ngrhorizonfaf

2 * 3
D/amefer, Inches.

J J| 4

Contributed by Erik Obcrg, MACIIIXKIIY'S Data Sheet No. 97. Explanatory note : Page 20.
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STANDARD MACHINE SCREWS
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SPECIAL MACHINE SCREWS

23
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MACHINE, WOOD AND LAG SCREW THREADS

No. 1
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CARRIAGE BOLTS AND THREADS

25

Carnage -bolt Heads, Shanks and 5crew Threads.

UJ

Number of
Threads

/3
29.
"32

'32 I

Philadelphia Carriage-bo/f Screw Threads.

= pitch
= o.3 p
= O.47p
* o.i 8 p

-

Threads

per Inch

0.024 0.0384 6 O.02O4 O.O I 8 I O.OO09 0.0038

24 0.026 O.04 I 6 7 0.022 I 0.0 1 96 0.007S 0.0042
20 0.03 I O.OSOO 0.026*5 O. OZ35 O.OO9O 0.00SO
18 O.0347 O.OSSS6 0.0294 0.0262 O.O I 00 O.O OS6
16 0.039 0.0 02 SO O.O33 I 0.0294 O.O I I 3 0.0062

14 0.044S 0.07 I 42 0.0379 0.033S 0.0/29 0.007 I

12 0.052 0.08333 O.O 44 2 0.03 9 I 0.0 I SO 0.0083

I I O.OS68 O.09O9 I 0.0482 O.O 4 27 O.O I 64 O.OO9 t

I O 0.0625 O.I OOO O.OS3 O O.O 47 O O.O I 8O 0.0 I 00
0.0695 O.I I I I I O.0589 O.O S 22 O.O2O O 0.0 I I I

0.0780 OJ 250 O.O663 O.0587 0.0225 0.0 I 25

Explanatory note : Page 27.
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CONSTANTS FOR FINDING DIAMETER OF BOTTOM
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While the table has been carried to as

fine a pitch as 24 threads per inch,

square threaded screws having so fine

a pitch are seldom used. Some manu-

facturers of square threading tools, how-

ever, make tools for pitches as fine as

these, and for this reason they have

been included. A diagram for obtaining

the clearance angles on the sides of

square thread tools is given on page 21.

An example showing the use of the dia-

gram is given at the top of it. [MA-

CHINERY, April, 1908, Widths of Tools

for Cutting Square Threads.]

Standard Machine Screws

The American Society of Mechanical

Engineers adopted 1 in 1907 a standard

system of machine screw threads, de-

tails of which are given in the tables on

pages 22 and 23, the sizes specified on

page 22 being the standard sizes, and
those on page 23 the special sizes. The
number of threads per Inch and corre-

sponding diameters in the old system of

machine screw threads are given on

page 24. [MACHINERY, December, 1907,

Standard Proportions of Machine

Screws.]

Wood and Lag Screw Threads

There is no generally accepted
standard system for the number of

threads corresponding to given diam-

eters in wood and lag screws. The
number of threads in these screws, of

course, is not very important, inasmuch
as they do not fit into nuts. On page

24, however, are given the number of

threads of wood screws adopted as a

standard by the American Screw Co.

The two most common systems in use

for lag screw threads also are tabu-

lated on page 24.

Carriage Bolts

The upper table on page 25 gives di-

mensions for heads and shanks and the

number of threads per inch of carriage
bolts as used by the Michigan Bolt and
Nut Works, Detroit, Mich. There is,

however, no generally adopted standard

of carriage bolt threads. The tendency
is for users to demand the U. S. stand-

ard thread and pitches, but most car-

riage bolt thread taps are still made to

a sample submitted by the manufac-

turer of carriage bolt nuts to the tap

maker. The lower table gives dimen-

sions and shape of the Philadelphia car-

riage bolt screw thread, which is typi-

cal of the old style carriage bolt thread.

[MACHINERY, August, 1909, Carriage Bolt

Heads, Shanks and Screw Threads.]

Constants for Finding- Diameter
at Bottom of Thread

On page 26 is given a table of con-

stants for finding the diameter at the

bottom of the U. S. standard and

V-threads, for numbers of threads per

inch varying from 3 to 64. The num-
ber given in the column under the re-

spective kind of thread, when sub-

tracted from the outside diameter of

the screw thread, will give tne diameter

at the root. For example, find the di-

ameter at the root of a %-inch screw

with 10 U. S. threads per inch. Tne

constant to be subtracted from the out-

side diameter of the screw is found

from the table to be 0.1299; hence 0.7500

0.1299 = 0.6201, which is the re-

quired root diameter. [MACHINERY'S

Jig Sheet No. IB, Screw Threads and

Tap Drills, MACHINERY'S Reference

Series No. 18, Shop Arithmetic for the

Machinist, third edition, Chapter IV.]

Measuring Screw Threads

On pages 28 to 31 inclusive, tables

are given facilitating the measuring of

the various standard screw threads by
means of the three-wire system. The
formulas and tables given make it pos-

sible to determine very accurately the

diameter of the thread by means of a

micrometer measurement over the wires

and a simple calculation. For example,

referring to the table on page 28, as-

sume that it is required to ascertain

(Continued on page 40.)
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MEASURING SCREW THREADS I

No. 1

6O V THREAD

n - number of threads per inch

p - pitch -
no. of

C/ - depth of thread = O.866p
-

D * diameter of top of threads

DI - root diameter - Z? -

CT - diameter of wire

n

- a

(maximum d/'am. - / /55p
I minimum diam.= 0. 677p
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MEASURING SCREW THREADS II

29

U.S STANDARD

n

p
d
D

h/M .

number of fhreads jser inch

pitch -
r>a 07^" threadsper /nch

depth of thread - 0.6495p- 0. 64-95

diameter on fop of threads
D - 7-

- a
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MEASURING SCREW THREADS III

No. 1
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MEASURING SCREW THREADS IV

31

29 ACME SCREW THREAD

p

l/V/re

THREADSCREW
p -pitch -

TToToffhreadsperinch
d - depth ofthread = - + O. OIO"
a - space at top = 0.6293p
b - space at bottom - 0.3707p - 0. 0052

"

c - thickness at top = 0. 3707p
e - thickness at bottom = 0.6293p + O.Q052
D - diameter at top of thread
x -Dt 0.010"

THREAD .

pitch
= no. of threads per incf

depth of thread =
-g

+ O.O20"

space at top = 0.6293p + 0. 0052"

space at bottom = 0.3707p - 0. 0052
"

thickness at top - 0.3707p-Q0052"
thickness at bottom =0.6293p+O.OOSi
diameterat top ofthread= D+0.0?t
D,-

= D-t- 0.020"

Threads

perind,
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PITCH DIAMETERS, U. S. THREAD I
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PITCH DIAMETERS, U. S. THREAD II

33
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PITCH DIAMETERS, U. 8. THREAD III

No. 1
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PITCH DIAMETERS, U. S. THREAD IV

35
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whether the pitch diameter "ot a 'one-

inch screw having eight standard V-

threads per inch is correct. Assume
that wires 0.100 inch in diameter are

used. Then, if the pitch 'diameter is

correct the dimension x measured over

the wires, as shown in the engraving
above the table, should equal the value

of Dj (given in the table opposite one

inch diameter and eight threads per

inch) plus three times the diameter of

the wire a, or 0.7835 + 0.300 = 1.0835.

This calculation is based on the formula
x = D! + 3a, given above the table. If

the dimension measured over the wires

is a certain amount larger or smaller

than the dimension found by this calcu-

lation, it indicates that the pitch diam-

eter is that amount larger or smaller

than the standard. The dimensions in

the tables are for the standard threads

of the system referred to only. For spe-

cial diameters and pitches the values re-

quired are, however, easily computed
from the formulas given in the tables.

It is necessary that the wires used be

as nearly round in section as possible

and of uniform diameter, preferably

ground to size. [MACHINERY, January,

1904, Measuring External Thread Di-

ameters; March, 1907, Helpful Hints for

the Toolmaker; September, 1907, Meas-

uring Screw Thread Diameters; MA-
CHINERY'S Reference Series No. 31,

Screw Thread Tools and Gages, Chap-
ter V.]

Pitch Diameters of U. S. Standard
Threads

On pages 32 to 35, inclusive, are given
four tables for obtaining pitch diam-

eters for taps or screws with the U. S.

standard form of thread. The outside

diameter of the thread and the number
of threads per inch are assumed to be

given. It will be noticed that decimals

only are given in the body of the table,

so that no matter what the whole num-
ber is that precedes the fraction giving
the outside diameter of the thread at

the top of the column, if the same num-
ber is placed before the decimal, the cor-

rect pitch diameter is obtained, except
in that portion of the table on page 32

below the heavy line, where the whole
number preceding the decimal should be

one less than the whole number preced-

ing the fraction at the top of the col-

umn. For example, if it be required to

find the pitch diameter of a screw 2%
inches in diameter with 10 threads per

inch, follow the column marked % at

the top, downwards, until opposite 10

threads per inch; the decimal here given
is .0601, and the pitch diameter therefore

is 2.0601. Had the outside diameter of

the thread been 1%, then the pitch di-

ameter would have been 1.0601. Had
the diameter been 2 1/32, then the pitch

diameter would have been 1.9663, be-

cause in this case the decimal is below

the heavy line, and the whole number
preceding it is one less than the whole

number giving the diameter of the

thread. By arranging the table in this

way it is applicable to all diameters in-

creasing by 32nds.

Dimensions of Standard Threads

On pages 36 to 39, inclusive, are given

dimensions of standard threads. In the

case of the U. S., the Whitworth, the

Briggs and the International and

French standard threads a dimension B
is given from the top of the thread to

the sharp point where the sides of the

thread may be imagined as meeting if

they be continued. This dimension is

of value when making thread tools, as

then the tool can first be made with a

sharp point, and then the required

amount removed.
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