




SC R E W  T H R E A D S

I t  is  g en e ra lly  know n  th a t  th e  effec tiv e  d ia m e te r  of a 
th re a d  is  one  of th e  m o s t im p o r ta n t c h a ra c te r is tic s  w h ich  
g u a ra n te e s  th e  in te rc h a n g e a b il ity  of m a le  an d  fem ale 
th re a d s . I n  the^ shop a n d  in sp ec tio n  d e p a rtm e n ts , th re a d  
m ic ro m e te rs  a re  m o s t com m only  u sed  to  c o n tro l th e  
e ffec tiv e  d ia m e te r . O ne of th e  d is a d v a n ta g e s  of th e  th re a d  
m ic ro m e te r is  th e  n a rro w  scope w hich  is  cove red  b y  su ch  
a  m ic ro m e te r, so  th a t  4 o r 5 th re a d  m ic ro m e te rs  a re  n e c e s 
sa ry  to  co v e r th e  co n tro l of th re a d s  u p  to  one inch , 
c a u s in g  a  co n s id e rab le  in v e s tm e n t for sm all shops, o p e r
a to rs  o r  in sp ec to rs .

T h e  fo llow ing ta b le s  an d  th e  d esc r ip tio n  of a  s im p le  
g a d g e t g iv e  th e  tu rn e r  a n d  in sp ec to r th e  p o ss ib ili ty  to  
check  th e  effec tiv e  d ia m e te r  of th e  com m only  u sed  th re a d s  
in  a  ch eap  a n d  v e ry  p rec ise  w ay. A n  in v e s tm e n t of a 
few coppers  for sew ing  need les an d  a  few ru b b e r  d isc s  
(ea s ily  o b ta in ab le  from  a  b icycle shop) a re  n e c e ssa ry  an d  
th e  th re a d s  ca n  ea sily  be checked, b a sed  on  th e  g en e ra lly  
know n  “ th re e  w ire  m e th o d ” . P u sh  th re e  need les of th e  
a p p ro p ria te  size  (see  ta b le s )  th ro u g h  th e  ru b b e r  d iscs  
(see  fig. 1) in  su ch  a  w ay  th a t ,  w hen  g a d g e t is  p u t ov er 
th e  th re a d  th e  e la s tic ity  of th e  ru b b e r  d isc s  secu res  a  
p rec ise  p o s itio n  p lu s  m e asu rem en t o v e r th e  need les w ith  
a n  o rd in a ry  m ic ro m e te r. C om pare  th e  ac h iev ed  m e a s u re 
m e n t w ith  th e  co lum n  “ m e asu re m e n t o v e r w ire s ”  in  th e  
tab le . I f  th e  o b ta in e d  m e a su re m e n t is  o v ers iz e  o r  u n d e r 
s ize  in  co m p ariso n  w ith  th e  figu re s  in  th e  ta b le , th e  
effec tiv e  d ia m e te r  is  o v e rs iz e  o r  u n d e rs iz e  for th e  sam e 
am o u n t.

E X A M P L E S :
f in . B .S .F . 1. U se  need le N o. 6, d ia m e te r  .029in. 

a cco rd in g  to  tab le , o b ta in ed  m e asu rem en t o v e r need les 
.400in. co m p ared  w ith  fig u re  in  th e  ta b le ..........................3868in.

effec tiv e  d ia m e te r  of th re a d  ov ersize  ..........................0132in.
5/16in. B .S .F . 2. U se  needle N o. 7, d ia m e te r  .026in. 

acco rd in g  to  ta b le , o b ta in ed  m e asu rem en t o v er needles 
.320in. com pared  w ith  fig u re  in  ta b le  ..............................322in.

effec tiv e  d ia m e te r  of th re a d  u n d ers iz e  ..........................002in.
T h e  fig u res  “ m e asu rem en t ov er w ire s”  in  th e  ta b le s  

a re  w orked  o u t on th e  follow ing b a s ic  fo rm u la s :— 
W hitw ork 55° thread.

.9605
M easu rem e n t o v er w ires  =  eff. d ia+ 4 .9 9 3 9 W -------------

N
B .A . 47!° thread.

1.13633
M ea su re m e n t o v e r w ire s = e f f . d ia .+ 3 .4 8 2 9 W -------------

N
T h e  sy s te m  of c h e ck in g  ca n  b e  fu r th e r  ex ten d ed  to  

b ig g e r  th re a d s , u s in g  for th is  pu rp o se  e i th e r  m u sic  w ire s  
o r  th e  c y lin d ric a l p a r ts  of sm all d rills . I f  A cm e o r W o rm  
th re a d s  a re  to  be checked , th e  fo llow ing fo rm u la  is  
v a l id :—
A cm e form 29° thread.

1.93334
M ea su re m e n t ov er w ires= efffF . d ia .-f4 .9 9 3 9 W -------------

N



V .S . N ation al form 60* thread.
.86602

M ea su re m e n t o v e r w ire s = e f f .  d ia . +  3 W -------------
N

W ^ d ia .  of w ire  (needle).
N = n u m b e r  of th re a d s  p e r  inch .

T E S T IN G  O F T H R E A D  A N G LES
T o  ch eck  th e  th re a d  angle , tw o m e a su rem en ts  o v er th e  

w ires a re  n ec e ssa ry . F o r  th e  f irs t  m e asu rem en t th e  
needle s izes  recom m ended  in  th e  ta b le  ca n  be used . F o r 
th e  second m e a su re m en t la rg e r  needle o r  w ire  sizes o u g h t 
to  be u sed  w hich  h a v e  a  d ia m e te r  approx . 0.7 — 0.8 x  p itch . 
I n  th e  ca se  of a  W h itw o rth  th re a d , th e  th re a d  an g le  is 
55° (inc luded  an g le ) , a n d  th e  follow ing fo rm ula w hich  
app lies  to  a n y  th re a d , reg a rd le ss  of an g le , ca n  be u se d :— 

A
sin  d = ---------

B — A
A = d if fe re n c e  in  d ia m e te r  of th e  la rg e  a n d  sm all w ire  

used .
B = d if fe re n c e  b e tw e en  m e a su re m e n ts  o v e r la rg e  an d  

sm all w ire.
d = o n e  ha lf of th e  inc luded  th re a d  ang le .

S E T T IN G  U P  A N D  M E A S U R IN G  O F A N G L E S
T h e  s ta n d a rd  too ls for la y in g -o u t an d  m e a s u r in g  of 

an g le s  a re  th e  p ro tra c to r  an d  th e  s in e  b a r . W h e n  is su in g  
th e  s in e  b a r  fo r ch eck in g , th e  com ponen t h a s  to  be  p u t on  
th e  s in e  b a r  o r  s in e  ta b le  a n d  s lip  g au g e s  a re  p laced  
u n d e r  one end  of th e  b a r  u n t i l  one  an g le  face is  p a ra lle l 
to  th e  su rface  p la te  (fig . 2). T o  find  th e  a p p ro p ria te  
a m o u n t of slips w h ich  h av e  to  b e  u sed , th e  f ig u re s  for 
“ s in e ”  in  th e  tr ig o n o m e tr ic  ta b le  h a v e  to  b e  looked up . 
I n  ca se  of a  lOin. s in e  b a r  th e  f ig u re s  in  th e  ta b le  h av e  
to  be  m u ltip lied  by  10, if a  5in. b a r  h a s  to  b e  u sed , th e  
f ig u re s  h a v e  to  b e  m u ltip lied  by  5.

E X A M P L E :
T o  se t u p  a  30* ang le , th e  s in e  of 30* h a s  to  b e  looked 

up  in  th e  tr ig o n o m e tr ic  tab le .
S ine  30° =0.500, for lOin. s in e  b a r  a  Sin. s lip  h a s  

to  b e  u sed , for 5in. s ine  b a r , 2.500 slip s  h a v e  to  b e  used.
If  th e  job  in  q u e s tio n  is  too  b u lk y  to  be p u t on th e  

sine  b a r , o r  a n  a d ju s ta b le  ang le  b ra c k e t h a s  to  be se t up , 
th e  s in e  b a r  can  be  tu rn e d  ov er an d  ca n  be u sed  a s  e x 
p la in ed  in  fig. 3. I n  such  a  ca se , th e  h e ig h t o v e r th e  
ro lle r  h a s  to  b e  ta k e n  w ith  th e  h e ig h t g a u g e  a n d  th e  
d iffe ren ce  in  th e  h e ig h ts  h a s  to  co rresp o n d  w ith  th e  
fig u re s  of th e  s in e  of th e  tr ig o n o m e tr ic  ta b le  m u ltip lied  by 
10 o r  5 resp ec tiv e ly .

I f  th e  faces a re  too  sm all to  p e rm it th e  u se  of a  lOin. 
o r  5in. s in e  b a r , a n  a u x ilia ry  lin . s ine  b a r  is  e a sily  m ade 
u p  by  tw o  1-in . ro lle rs , a s  show n in fig. 4. T h e  ro llers  
a re  to u c h in g  each  o th e r  an d  th e  d iffe rence  in  h e ig h ts  
ta k e n  ov er th e  ro lle rs  m u s t co rresp o n d  w ith  th e  fig u re s  
of th e  tr ig o n o m e tr ic  ta b le . A  p iece of p la s tic in e  help s  to  
keep  th e  ro llers  in  po s itio n .



S et u p  one face of ang le  p e rp en d icu la r to  su rface  
p la te  a n d  a s c e r ta in  p e rp en d icu la r c e n tre -d is ta n c e  of 
ro llers  by  m ean s  of a  d ia l o r  h e ig h t g au g e . (W a tc h  
u n eq u a l ro lle r d ia m e te rs ) .  T h e  an g le  can  b e  w orked  o u t 

a  R  — r
by  m ean s  of fo rm u la  ta n  — = ---------

2 Cp.
R = r a d iu s  of la rg e r  roller. 
r = r a d iu s  of sm alle r  roller.

If  th e  p e rp en d icu la r  s e tt in g  of th e  job  c a n n o t be 
ach ieved , a s c e r ta in  th e  c e n tre -d is ta n c e  (C) w ith  slip  
g au g e s  an d  th e  an g le  can  be w orked  o u t by  m e an s  of 

a  I t — r
fo rm ula s in  —= ---------

2 C

A N G U L A R  P O SIT IO N IN G  O F P IN S  (K E Y  W A Y S ) TO  
C E N T R E  L IN E  OF C Y L IN D E R  B O R E  (fig. 6).
T h e  problem  to  p o s itio n  a  p in  o r key  w ay  in  a n g u la r  

re la tio n  to  th e  cen tre  line of th e  bo re  ca n  be so lved  a s  
follows. T h e  req u e s ted  ang le  be tw een  p in  an d  ce n tre  
line =  a , th e  ra d iu s  (R ) of th e  bo re  is  know n, d ro p  a  
ro ller in  th e  bore ( r = r a d iu s  of ro ller) so th a t  i t  to u ch es  
th e  pin. R ad iu s  of p in  is  a lso  know n (A ). T h e  ang le  

A  +  r
(b) ca n  be w orked  o u t s in  b = ---------

R  — r,
m easu re  w ith  h e ig h t g au g e  p e rp en d icu la r p o s itio n  of 
c e n tre  of ro ller for c e n tre  of bore (y ) , ca lcu la te  (y ) b y  . 
m ean s  of fo rm ula y =  (R  — r) x cos (a  +  b ). If  th e  c a lc u 
la ted  v a lu e  of (y ) a g re e s  w ith  th e  m easu re d  v a lu e  of (y ), 
th e  cen tre  an g le  (a )  is  co rrec t.

M E A SU R IN G  OF D O V E T A IL  S L ID E S  (figs. 7 & 8). 
a

a = x — D (1 +  co t —), e =  h  x  co t a , a f t  — a  e.
2

a
b = y  +  D  (1 ^ -c o t —), c =  h x c o t  a , b ft. = b  — 2c.

2
T h e  v a lu e  for (x ) ca n  be o b ta in ed  th ro u g h  m ic in g  

o v er th e  rollers.
T h e  v a lu e  for (y ) ca n  be o b ta in ed  b y  m ean s  of slip  

g au g e s  b e tw een  th e  tw o  ro llers. D = ro l le r  d iam ete r.

Y A P E R S
SE T T IN G  A  PR E C ISIO N  T A P E R  (fig. 9).

T h e  am o u n t of a  ta p e r  is  u su a lly  g iv e n  on  th e  
d raw in g , e i th e r  in  in ch es  p e r  foot o r  in  d egrees. T o  find 
th e  an g le  in  degrees for g iv en  ta p e r  p e r  foot, d iv id e  th e  
ta p e r  in  in ch es p e r  foot by  24, th e  re su lt of th is  d iv isio n  
re p re se n ts  th e  ta n g e n ts  of ha lf of th e  inc luded  an g le  
( =  ang le  w ith  ce n tre  line).

• E x a m p le : W h a t an g le  is  e q u iv a len t to  ta p e r  lin . p e r
1 a

foo t?  — =.04166, ta n  — =  .04166, look u p  u n d e r “ ta n ”  in  
24 ,  2

tr ig o n o m e tric  table, 
a

R e s u lt :  —= 2* 23ft. 10in., a  =  4* 46ft. 20in.
2

C H EC K  O F A N G L E  W IT H  T W O  R O L L E R S (fig . 5).



F o r  s e t t in g  up  a  ta p e r  o n  th e  la th e , look u p  u n d e r  th e  
co lum n  “ ta n g e n ts ”  th e  v a lu e  of ha lf of th e  in c luded  ang le  
in  th e  tr ig o n o m e tr ic  tab le . T h is  v a lu e  re p re s e n ts  th e  r is e  
of th e  ta p e r  p e r  inch  an d  ca n  ea sily  be se t up  b y  m ean s  
of a  d ia l g a u g e  w hich  h a s  to  be fixed in to  th e  tool p o s t on 
th e  ce n tre  line  of th e  job. U se  th e  le ad  screw  n u t  
( th re a d  c a tc h in g  d ev ice) o r  s lip  g au g e s  p o s itio n ed  a g a in s t  
a  s to p  to  con tro l th e  h o riz o n ta l m o v em en t of th e  slide. 
I f  th e  r is e  of th e  clock p e r  in c h  of th e  h o riz o n ta l m o v e 
m e n t co rresponds w ith  th e  a s c e r ta in e d  fig u re  on  th e  “ ta n ”  
co lum n , th e  ta p e r  is  s e t up  co rrec tly .

E x a m p le : S et up  inc luded  an g le  4V 26ft. 20in., h a lf 
inc luded  an g le  o r  an g le  w ith  c e n tre  l in e = 2 °  13ft. 10in., 
ta n g e n ts  of th is  ang le= .0416m ., w hich  fig u re  re p re se n ts  
th e  r is e  of th e  ta p e r  p e r  in c h  of th e  clock fixed  in  th e  
too l post.

C H EC K  O F T A P E R .
T h e  u s u a l w ay  of ch eck in g  a  ta p e r  is  th e  s in e  b a r . 

T h e  job  h a s  to  be p u t b e tw e en  th e  ce n tre s  of th e  s in e  
b a r . S lip s, c o rre sp o n d in g  to  th e  ang le  w ith  th e  ce n tre  
line  (see  c h a p te r—m e a s u r in g  of an g le s ), h a v e  to  be p laced  
u n d e r  th e  end  of th e  s in e  b a r. If  th e  ta p e r  is  c o rrec t, th e  
face of th e  ta p e r  m u s t be p a ra lle l to  th e  su rface  p la te .

T W O  R O LLER  M E T H O D : sleep taper (fig . 10).
T h e  an g le  of a  sh o rt a n d  sleep ta p e r  can  be checked 

by  tw o  m ic ro m e te r re a d in g s  ov er tw o  p a irs  of ro llers  of 
d iffe re n t sizes. A = r e a d in g  ov er la rg e  ro ller, B =  rea d in g  
ov er sm all ro ller, D  a n d  d = d ia m e te r s  of la rg e  a n d  sm all 
ro lle rs  resp ec tiv e ly .

x  ( D - d )
ta n  —= ------------------------------

2 (A  — B ) — (D  — d)

T W O  R O LLER  M E T H O D : sm all and lon g taper (fig . 11).
T a k in g  tw o m ic ro m e te r re a d in g s  over a  p a ir  of ro llers  

in  a  d if fe re n t h e ig h ts , th e  ta p e r  ca n  b e  w orked  o u t 
ac co rd in g  to  th e  fo rm u la :—

A  — B
ta n  x ---------

2y
A =  m e asu re m en t o v er ro lle rs  p laced  o n  slip  g au g es. 
B =  m easu rem e n t o v er ro ller on  sm all end  of tap e r. 
y = a m o u n t  of slip  g au g e s , x  =  ang le  w ith  c e n tre  line.

CH ECK O F IN T E R N A L  T A P E R  (fig. 12).
T w o b alls  of d iffe re n t d ia m e te rs  a re  to  b e  p laced  in  

th e  in te rn a l ta p e r  an d  th e  d is ta n ce s  of th e  top  of th e  ball 
to  th e  u p p e r end  of th e  ta p e r  r in g  m easu red  by  m ean s  of 
a  dep th  m icro m eter. T h e  an g le  x  m ay  be found  from  
th e  fo rm u la :—

R - r
s in  x ------------------------------

(A  -i- r )  — (B  R )
A = re a d in g  of d ep th  m ic ro m e te r to  th e  top  of sm all 

ro ller.
B =  read in g  of d ep th  m ic ro m e te r  to  th e  top of la rg e  

roller.
r  an d  R = r a d iu s  of sm all an d  la rg e  ro lle r resp ec tiv e ly . 
x = a n g le  w ith  c e n tre  line.



C H EC K  O F E N D  D IA M E T E R S  O F  T A P E R  R IN G
G A U G E  (fig . 13).

G iv en : A n g le  w ith  ce n tre  lin e  of ta p e r  g a u g e  x. 
T h ick n ess  of K in g  G auge  D.

P lac e  in  th e  bore  of th e  g au g e  one ba ll w ith  know n 
ra d iu s  (R ) s lig h tly  p ro tru d in g  ov er th e  top  of th e  g a u g e  
a n d  m e asu re  d iffe rence  in  h e ig h ts  from  top  of ba ll to  th e  
u p p e r  face of th e  g au g e  (U ). T h e  end  d ia m e te rs  of th e  
g a u g e  m ay  be found from  fo rm u la :—

T op  d ia m e te r  B = 2  (R  cos U x  +  R  — U ) ta n  x.
B o tto m  d ia m e te r  A = B  — (2D ta n  x ).

C Y L IN D R IC A L  B O R E S A N D  S E G M E N T S
A  sy s te m  of ch eck in g  b o res  n o t w ell enough  know n  to  

o p e ra to rs  a n d  in sp ec to rs  is  exp la ined  in  fig. 14. B u ild  
up  th e  d im en s io n  of th e  bore  in  q u e s tio n  w ith  tw o w ell 
c a lib ra te d  ro llers  a n d  s lip  g au g e s  a n d  in s e r t  i t  in  th e  
bo re , o r  s lip  th e  com ponen t over th e  b u ilt up  d im en sio n . 
W ith  som e p rac tice , a c cu racy  of .OOOlin. c a n  be  a s c e r 
ta in ed . C om ponen ts  in  th e  m a ch in e  ca n  a lso  be checked  
in  th e  sam e w ay . S lig h t tro u b le  m a y  be en c o u n te red  to  
k eep  th e  b u il t  up  d im en sio n , sq u a re  in  th e  bo re  w hen  
in s e r t in g . T h is  ca n  be sim plified  by  m ean s  of a sm all 
g a d g e t co n s is tin g  of a w ell c a lib ra te d  ba ll, sw ea ted  o n  a  
s te m  (fig. 15) w h ich  h a s  to  rep lace  one ro ller a n d  no  
d ifficu lties  w hen  in s e r t in g  w ill be en coun tered .

BO R E  O F C Y L IN D R IC A L  SE G M E N T .
T o  find  th e  d ia m e te r  of th e  bo re  of a  cy lin d ric a l 

s eg m e n t th e  g en e ra l know n  fo rm u la :—
(^ c h o rd )2 +  (h e ig h t)3

d ia .= ------------------------------------  h a s  to  be applied .
h e ig h t

If th e  faces of th e  seg m en t a re  sq u are  an d  f la t a n d  
th e  job ca n  be held  dow n on  th e  su rface  p la te , th e  m ost 
p rec ise  an d  co n v en ien t m e thod  -is th e  ch eck in g  of th e  
job  w ith  s lip  g au g e s  an d  ro lle rs  of equal size in  th e  
v e r t ic a l a n d  h o riz o n ta l d irection . T o  o b ta in  th e  h e ig h t 
(y ) and  th e  chordal d im en sio n  (x) see fig. 16.

x = |x  (am o u n t of s l ip s + d ia m e te r  of ro lle r D ).
y  =  am o u n t of slips  in  v e rt ic a l d irection . 

x 2 +  y 2
D iam e te r  of b o r e ------------- f-d iam ete r of ro ller.

y
If  th e  faces a re  n o t f la t o r  th e  job  c a n n o t be held  

dow n, p o s itio n  th e  job  on  th e  su rface  p la te  a s  show n in  
fig . 17. L evel up  th e  tw o  ro llers , a f te r  h a v in g  in s e r te d  
th e  a p p ro p ria te  a m o u n t of slips an d  a s c e r ta in  in  th is  w ay  
th e  cho rdal d im en s io n  (X ). M easu re  w ith  th e  h e ig h t 
g a u g e  th e  h o riz o n ta l p o s itio n  of th e  c e n tre  lin e  be tw een  
th e  tw o  ro lle rs . T o  find  th e  d im ensio n  (y ) , one ro ller of 
th e  sam e size h a s  to  be dropped in to  th e  low est spo t of 
th e  bore (see  d o tted  lin e s ) and  th e  p o s itio n  of th e  c e n tre  
of th e  ba ll m a y  be m e asu red  w ith  th e  h e ig h t g au g e . 
T h e  d iffe rence  be tw een  th e  tw o h e ig h t g a u g e  re a d in g s  
is  th e  req u es ted  h e ig h t (V).

X 2 +  y 2
D ia m e te r  of b o r e = -------- -—



O U T S ID E  D IA M E T E R  O F SE G M E N T .
S om etim es b ro k en  p a r t s  of m a ch in es , g e a rs , c y l in 

d ric a l d iscs , e tc ., a re  de liv e red  in to  th e  tool room  for 
rep lacem en t. O ften  on ly  seg m e n ts  of such  p a r t s  a re  
av a ila b le  an d  th e  o u ts id e  d ia m e te r  h a s  to  be checked. 
P ro ceed  a s  follows (fig . 19):—

H o ld  th e  com ponen t dow n on su rface  p la te  as  show n 
on  d ra w in g  a n d  p lace tw o  ro llers  of equa l size  u n d e r  th e  
o u ts id e  d ia m e te r  of th e  seg m e n t. T a k e  a  m ic ro m e te r 
re a d in g  o v e r th e  ro llers  (A ). T h e  read in g  (R ) of tn e  
seg m e n t m ay  b e  found from  th e  fo rm u la s :—

A  — 2r B 2 
B = ------------; R  = ------ ; r  =  ra d iu s  of ro llers .

2 4r

H IN T S  FO R  T U R N E R S , G R IN D E R S, F IT T E R S , 
ETC.

W ith  a l i t t le  e ffo rt you  ca n  m a k e  yo u rse lf a  few 
g a d g e ts  w hich  w ill im p ro v e  y o u r efficiency  con sid e rab ly .

W ith  a g a d g e t sk e tc h ed  in  fig. 20, you  ca n  tra n s fo rm  
a n  o rd in a ry  m ic ro m e te r  in to  a  w all m ic ro m e te r. T h e  
in s e r te d  s tee l ba ll is held  in  po s itio n  b y  m e an s  of a  cap , 
w hich  ca n  be s lo tted  to  f it th e  d iffe re n t s izes of a n v ils . 
B y  d ed u c tin g  th e  d ia m e te r  of the  ball from  th e  m ic ro 
m e te r  read in g , you  ca n  re a d  d ire c tly  th e  w all th ic k n e ss  
of y o u r bore a n d  check  th e  co n c en tr ic ity  of th e  job. B y  
m e a s u r in g  th e  w all th ic k n e ss  an d  d ed u c tin g  tw ice  th e  
am o u n t fiom  th e  o u ts id e  d ia m e te r , th e  check  of th e  size  
of th e  b o re  w ith in  a c c u ra te  l im its  is now  a n  ea sy  m a tte r .

T w o -p o in ted  caps  a re  a lso  ea sily  m ade (fig . 21). T h e  
m ic ro m e te r h a s  now  been  tra n sfo rm e d  in to  a  p o in t m ic ro 
m e te r , w h ich  enab les  you  to  check, p rec ise ly , rece sse s , 
co re  d ia m e te rs  of th re a d s , etc.

E v e n  a  th re a d  m ic ro m e te r  ca n  b e  rep laced  b y  m a k in g  
one  cap  p o in ted , to  f it th e  sp ind le an d  a n o th e r  cap  w ith  
a  “ V ”  s lo t to  fit th e  an v il (fig  22). W h e n  p ro d u c in g  
th e se  tw o  cap s, th e  th re a d  an g le  h a s  to  be considered .

I n  shops w h ere  a  lo t of g rin d in g  of th re e -f lu te d  too ls  
h a s  to  be done, a  sm all 60° “ V ”  b lock , w hich  is  e a s ily  
a d ju s te d  to  f it th e  m ic ro m e te r, w ill sav e  you a c o n 
s id e ra b le  tim e  w hen  c h e ck in g  th e  d ia m e te r  of th e  th re e - 
f lu ted  tool (fig . 23). B ased  on  tr ig o n o m etr ica l ru le s, th e  
d ed u c tio n  of 5 of th e  m ic ro m e te r  rea d in g  g iv es  th e  o u ts id e  
d ia m e te r  of th e  th re e - f lu te d  tool.

W h e n  holes h a v e  to  be d rilled  in  a c c u ra te  p o s itio n s  
th e  follow ing g a d g e t (fig . 24) w ill be u sed  v e ry  a d v a n 
ta g eo u s ly . T w o g a d g e ts  a re  n ec essa ry  a n d  each  c o n s is ts  
of tw o  p a r ts , one oblong  p a r t ,  w ith  a  sm all ream ed  hole, 
a n d  one  cy lin d ric a l p a r t  w ith  a cy lin d ric a l p ip , w h ich  
h a s  a  good p u sh  fit in  th e  sm all c y lin d ric a l ho le of th e  
oblong. T h e  p ip  h a s  to  b e  co n c en tric  to  th e  o u ts id e  
d ia m e te r  of th e  cy lin d e r an d  th e  c e n tre  l in e  m u s t be 
s q u a re  to  th e  face of th e  oblong , w hich  h a s  to  be h a rd en e d  
a n d  g ro u n d , a s  th e  sm all bore  h a s  to  b e  u sed  a s  a  gu ide  
fo r th e  drill.

' W h e n  d r il lin g  ho les  in  p o s itio n , u se  th e  tw o  g a d g e ts  
a s  fo llow s:—

C lam p  th e  ob longs t ig h tly  on th e  job, an d  se t up  
th e  req u es ted  d is ta n c e s  b y  m e an s  of slip  g au g e s  b etw een  
th e  cy lin d ric a l p in s . A fte r  h a v in g  a sc e r ta in e d  th e  nosi- 
tio n , tig h te n  u p  c lam ps an d  pull o u t th e  p in s  a n d  u se  
th e  sm a ll ho les in  th e  ob long  a s  a d rill gu ide .









T A P E R S  A N D  A N G L E S .
A n q le

w ith
C / L

T a p e r  
p e r  f t .  

included

Taper per 
inL 'w ith  

C /L

A nq le
w ith
C /L

T. p e r  
f t -  

included

T. pep 
in "  w ith  

C /L

0  17" 54 ' Zb • 0 0 5 2 2  14 12 % •0 3 9 1

0  2 6  5 2 • 0 0 7 8 2  23  9 1 •0 4 1 7

0  3 5  4 6 1̂ 4 • 0 1 0 4 2  5 8  -54 i  y* •0 5 2 1
0  4 4  45 */6 • 0 1 3 3  3 4  35 1/2 • 0 6 2 5
0  5 3  42 ya •0 1 5 6 4  10 13 • 0 7 2 9
1 2  39 •0 1 8 2 4  4 6  4 8 z • 0 8 3 3

1 II 3 5 / 2 • 0 2 0 8 5  5 6  4 8 2  H ■ 1 0 4 2
1 2 0  3 2 * 6 • 0 2 3 4 7  7 3 0 3 • 1 2 5
1 2 9  51 5/ s • 0 2 6 8  17 5 0 3,'z • 1 4 5 8

1 3 8  27 '/l6 • 0 2 8 6 9  2 7  4 6 4 • 1 6 6 6
1 4 7  2 2 3/ 4 •0 3 1 2 5 10 37  10 4J4 ■ 1 8 7 5
1 5 6  19 %e  ■ • 0 3 3 8 6 II 4 6  6 5 • 2 0 8 3
2  5  16 7 s • 0 3 6 5 14 2  10 6 , • 2 5

TAPER. PER FOOT AND INCLUDED ANGLE.
Taper Anqle Taper Anqle Taper Anqle Taper Anqle

>64 0 4  28 *^32 3 25 51 176 8 56 2 4-'/8 21 48 55
8 58 3 34 48 1 % 9 13 51 4JA 22 23 28

'/e> 17 53 % 2 3 43 44 2 9 31 37 4 7/a 22 57 50
*32 26 52 % 3 52 42 2 /a 10 7 II 5 23 3 2 12

35 46 =^2 4 1 38 2 /4 10 42  41 5'/e 24 6 28
44 45 7/e 4 10 32 2 3/8 II 18 12 5 /4 24 40 43
53 44 “A * 4 19 31 2 /2 II 53 38 5 y , 25 14 51

% 2 1 2 39 % 4 28 26 2 % 12 29 2 5 /2 25 4 8 53
>4 1 II 38 3/32 4 37 25 2 y* 13 4  25 5 % 26 22 52
Wz 1 20 33 1 4 46 19 2 7s 13 39 44 5 * 26 5 6 48
5/ e 1 29 31 \Xe 5 4  13 3 14 15 1 5 /8 27 3 0 35
^ 2 1 38 30 \Xa 5 22 2 3 ^ 14 50 15 6 28 4  21
% 1 47 26 1 % 5 39 55 y/* 15 25 27 6 /^ 28 37 59
% 2 1 56 24 1 * 5 57 45 3 % 16 -  34 6 /4 29 II 36
^ 6 2 5 18 l5/6 6 15 38 3/2 16 35 41 6 H 2945 4
% 2 2 14 7 1% 6 33 29 3 H 17 10 32 6 /z 30 18 28
Zz 2 23 12 r/e 6 51 21 3 % 17 4 5  40 6 % 30 51 49
% 2 2 32 10 1 Y i 7 9  II 3 ^ 18 20 35 6 ^4

678
31 25 2

fie 2 41 7 l9/l6 7 27 - 4 18 55 31 31 58 II
'% ! 2 50 3 1% 7 4 4  49 4 / s 19 30  18 7 32 31 14
s/e 2 59 3 I '/c 8 2 38 4 /4 20 5 1
% 3 7 57 IJ4 8 20 28 4 W 20 39 44
‘>fe 3 16 56 1 % 8 3 8  17 4 * 21 14 20



S T O C K  T A P E R  F I T S .

MORSE
Dio.

L arqe
End.

Length
Taper"

Dia.
Smail

End.
Taper
f t .

p e r
inch

. '/Z 
included 

angle.

0 ■3561 2 •2 5 2 •6 2 4 6 " •05205 1° 2 9  30"
1 •475 2-125 • 3 6 9 •5985$ •0 4988 i* 26 '
2 •700 2-5625 •5 7 2 •53941" •04995 1* 2 6 ’
3 ■938 3-1875 •7 7 8 •60235 •05019" 1° 26  15”
4 1-231 4-0625 1-020 •62 3 2 6 •05193“ 1° 2 9 ’
5 1-748 5-1875 1-475 •63151" •05262 1” 30' 30
6 2 -4 9 4 7- 25 2-166 •62 5 6 3 •05213" r  30
7 3-270 •10 2 -7 5 0 ■624" • 0 5 2 " r  30 '

JARNO
Dia".

L arqe
E nd

Lenqth
Taper'!

Dia.
S m all
End.

T aper 
pen ft.

. ^  
included 
anq le .

1 •125 5 •1 •G" 1° 2 6 ”
2 • 2 5 0 - 2
3 • 3 7 5 1 5 •3
4 •5 2 • 4

5 • 6 2 5 2 5 •5
6 ■75 3 •6
7 •8 7 5 3 -5 •7
8 1 - 0 0 0 4 •8
9 1 • 125 4 -5 -9
10 1 -2 5 5 1-0

1! 1 -3 7 5 5 5 1-1
12 1-5 6 1 -2
13 1 -6 2 5 6 5 1-3
14 1 -7 5 7 1-4

15 1 -8 7 5 7 -5 1-5
16 2 - 0 0 0 8 1-6
17 2 -1 2 5 8 5 1-7
18 2 - 2 5 9 1-8
19 2  ’3 7 5 9 5 1-9
20 2 - 5 10 2 - 0

f O M M s }  S * S a e N ? .  L a rg e  D ia -  %  S m a ll  D ia .’ %> L e n g th  • £



S T O C K  T A P E R  F I T S

BROWN
AND

SHARPE

Large
en d
D ia ,

Taper-
p e r f t .in
inches.

Small
end
D ia.

T ap er
pen

in c h .

Vx
Included

an g le .

Length
Taper."

1 •2 3 9 •5 •2 •04 1 6 1° 12" •9375
2 •299 II •25 ii 1-1875
3 •375 «l ■312 ii 1-5
4 • 4 2 0 II •35 II ii 1-6875
5 •5 3 9 II •45 11 ii 2-125
6 •5 9 9 II ■5 11 ii 2 -375
7 •7 2 5 II •6 • 1 it 3 -00
8 ■ 898 II •75 ii 3-5625
9 1 -0 7 7 II •9 4 -2 5
10 1 -2 6 •5161 1-0446 •0 4 3 1° 14" 5-
II 1-498 •5 1-25 •0416 1“ 12" 59375
12 1-531 H 1-5 6-75
13 2 -0 7 3 ti 1-75 7-75
14 2 - 3 4 4 ii 2 -0 0 a 8 -25
15 2 -615 I* 2 -2 5 m 8 -7 5
16 2 -8 8 5 n 2 -5 9 -2 5
17 3-156 ii 2 -7 5 ii 9 -7 5
18 3 - 4 2 7 a 3 - 0 0 ii IQ-25

CLEVE
L A N D

L arge
D ia-

T a p e r
p e r f t .

S m all
D ia.

T a p e r  
p e r  inch

L eng th
T aper.

0 •3 5 6 ■625" ■2518 •0 5 2 0 8 " 2-21875
1 •475 ■6" •3 6 8 8 •0 5 " 2 -4 3 7 5
2 ■700 ■ 602" •5714 •0 5 0 1 7 " 2 - 9 3 7 5
3 • 9 3 8 •6 0 2 " ■7781 •• 3 6 8 7 5
4 1-231 ■ 623" 1-0201 ■05191" 4 - 6 2 5
5 1 -7 4 8 •6 3 " 1 -4 7 5 7 • 0 5 2 5 " 5 -8 7 5
G 2 -4 9 4 •6 2 6 " 2-1158 ■05216" 8 -2 5
7 3 '2 7 * 6 2 5 " 2 -7 4 9 2 ■ 0 5 2 0 8 " 11-25

Cincinnati Quick Re/ease. 3/z'per /t. inc/uded. 
‘/z the in da dec/ ang/e 8° 17' 50" Large end Dia. 2-7



F O R M U L A S  FO R  T A P E R S
T= Taper per inch.

I +  T

R  =  £

Z  =

l  = ¥ /

^ 1 3 -K B -a )2 + ( B -  a) 

^L2 + ( B - a ) 2 — (B -a )
B

Taper per ft =  2 4 ( V - 2 - - g ,
L2 -  ( Z  - R  )y

A —  D / L - ( Z - R )  
M ~  K  1 L+ (Z -R)

_  -7 / L+ ( Z -R )
B -  Z

L - ( Z - R )



Dia. Threat
inch eff. Dia. Needle

N ?

m ean 
s iz e  of 
needle 
inches

Measurement 
over needles

depth o f  
thread.

'/a 40 •1090 II •015 • 1325" •0160

% 24 •1608 8 •023 • 1936" •0267
[A 2 0 •2108 6 •029 • 2618" •0320

5/ e 18 •2763 5 •033 • 3280" •0356

% 16 •3350 4 •036 • 3890" •0400

Tfe 14 •3918 2 •042 • 4 5 6 0 ” •0457

/ 2 12 •4466 1 •047 •5154" •0534

%> 12 •5091 1 •047 • 5779" •0534

s/a II •5668 /o •049 • 6346" •0582

%> II •6293 /o •049 ■ 6971" •0582

% 10 •6860 % •055 • 7640" •0640
B.S.W British  standard  IVhitnorth threads

Deslq-
natim

N?

Dia.
inches

Threads
in ch

approx.

eff. Dio 
inches

Hewfle
N?

needle
size .

Measurement 
over* needles.

depth
of

th read .

0 •2 3 6 25-4 •2126 8 •023 • 2480" •0236

1 •2 0 9 28-2 •1874 9 • 0 2 0 • 2168" •0213

2 •185 31-3 •1653 10 •017 •1 8 8 9 ” •0191

3 •161 34-8 •1441 10 ■017 • 1703'' •0172

4 •142 33-5 ■1262 II •015 • 1489" •0156

5 •126 43-1 •1120 :i •015 • 1378" •0139
6 •110 47-9 •0 3 7 5 ii •015 • 1261" •0125

B.A British  association thread 4 7/z°angfe.



Di a. Threads

in c h
eff D ia Needle

N r

M e a n  
s iz e  of. 
need le  
in c h e s

Measurem ent

over needles.

depth
ofthread

y> 6 32 •1675 10 •017 •1913" •0200

% 2 28 •1959 9 •020 • 2 2 5 0 ” •0229

A 26 •2254 8 •023 •2 6 1 3 ” •0246

% Z 26 •2566 8 •023 •2 9 2 5 " •0246

5/ e 22 •2834 7 •026 • 3 2 2 0 ” •0291

% 20 •3430 6 •029 • 3 8 6 8 ” •0320

74 1 8 •4019 5 •033 1 - 4 5 3 0 ’’ •0356

Zz 16 •4600 4  -036 •5 1 4 0 " •0400

9/!e 16 •5225 4 •036 • 5 7 6 5 ” •0400

% 14 •5793 2 •042 ■6435" •0457

% 14 •6418 2 •042 •7 0 6 0 " •0457

3A 12 •6966 1 •047 •7 6 5 4 " •0534

% 12 •7591 1 •047 •8279" •0534

7/s 1 1 •8168 Vo •049 • 8 8 4 6 ” •0582

i" 10 •9360 Vo •055 1-0140" •0640

B.S.F British  Standard fme threads.



Screw Thread Formulas and Data.,

N * No. of T. P. I irlead of thread, d - depth of thread. 

F=width of bottom of thread. . D = O. D.
T= hah jo angle o f thread. 

n= number of threads wound round a screw. V-pitch. 

W = diameter of wire used to check thread.

M = measure oven wires. S =pitch diameter*.

N = |  N = £  L= n P L  = ^  P = £
~  » -r- 3 1 8 3  L P -*  Tan T = —3----
B= projected distance above O.D.of I  wire

American National 60°

B = 15W— *7578 P F=*I25 P 
d = *6495 P S = D-d

U.S. V thread
B= I-5W.--866P d=866P S=D-*866 P

Square  thread.
Diameter o f ball Y to measure thread ̂  PcosT

/Icme thread 29°
B - 2-5 (W--4873 PcosT) d * f  + -OI 
F =-3705P- 005 S = D~1

Worm thread 29°
B = 2-5 (W--5I49 PcosT) F =-31 P 
d =-6366 P S = D - '6 3 6 6  P

B uttress thread  4 5 “
F--I25P--0I d=*75 P+,OI S =D --75P



3 Wire effective form ula.

When E*effective diameter. G-best wire. N No of threads 
A= i  the included angle. M * measure over the wires. 

E= M+ T T T  -G(l+Cosec A)

To findeffective diameter when M is  known.

Nat. 60° = M-(3W- -86602 P)
Whit. = M -(3-I657W -36049 P) 
B.A. = M -(3-4829W -t-l3633P) 
Lowenherz = M ■ 13-2359 W -  I P)
Acme - M -(4-9939W -l-93334P)

To set roller or Wickman gauges for Male threads 
use slip s as follows '■—

Whitworth. =OD-2 0ttS$-(3-I657W)+I-6008P
B.A. = OD -2 (-t%t)-(3'4829W)+|-7363 P
Not or U.S.60= 0 D -2  3-W )+1■ 5155 P

Sharp V  60°= 0 D - 2  ( - j f f i l  " ( 3  W )  + 1-732 P

To set roller gauges the following formula can 
also be used:—

E= effective diameter. P^pitch. T- ithe thread angle, 
b - diam eter o f  w ires o r balls.
S l i p s  =  E - b  ( I  + C o se c  T )  *  ( i  p c d t T )

B est wires for above formulas.

W hitworth-5 6 3 7  P Min.-506P Max.-S53P
M etric -5 7 7 3 P  ” - 505? I -OIP
B.A * 5 4 6 2  P •• -493 P >• -730 P
Worm -5 I4 9 P —  —
SharpV60° —  -577P I 555P 
Best wire form ula.

Where N=fto.of threads per unit. C - Best wire.
A  * j  the included angle. G « Sec A + 2 N.
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