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The history of the origin ancd dd_'\'duprl'le]]t of the
screw thread is lost inantiquity, However, itis known
that screw threads were used more than 2000 years
ago and that screws and bolts were used for fasten-
ing together various parts of the armor worn by
ancient Roman warriors, Threaded devices were
alzo used to open and close heavy doors and
drawbridges of ancient castles.

The development of modern mechanical devices
has been made possible by the invention and devel-
opment of the screw thread. The most important
uze of threads is for fastening parts of machinery
and equipment together. With screws and bolts
partz can easily be assembled and taken apart
withont damage, but when fastened by other
methods, such as welding, rivels, nails, ete., this
is not possible,

Srrews are alan ueed for transmitting motion,
such as the lead screw, cross feed screw, etc. of a
lathe, also for leverage as in jack screws, vises and
clamps. The screw is also used in precision measur-
ing instruments, such as micrometer calipers, cross
feed of lathe, ete.
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Fig. 1. Cutting a Screw Thread in the Lathe.

How to Cut Screw Threads
In the Lathe

Cutting =crew threads in the lathe is accomplished by connecting the headstock
spindle of the lathe with the lead screw by a series of gears so that a positive carriage
feed iz obtained and the lead screw is driven at the required speed with relation to
the headstock spindle,

The gearing between the headstock spindle and lead screw may be arranged so that
any desired pitch of the thread may be cut. For example, if the lead screw hasz eight
threads per inch and the gears are arranged so that the headstock spindle revolves
four times while the lead screw revolves once, the thread cut will be four times ashne

as the thread on the lead screw or 32 threads per inch.

The cutting tool iz ground to the shape required for the form of the thread to be
cut, that is “V."” Acme, square, ete, The depth of the thread is determined by ad-
justing the cross slide,

Either right hand or left hand threads may be cut by reversing the direction of
rotation of the lead screw, Thizs may be accomplished either by adding or removing one
idler gear in the change gear train, or by shifting the tumbler gears on the headstock.
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Fig. 2. American National Screw Thread (Formerly US. Standard Screw Thraad).

American National Screw Threads

The Mational Screw Thread Commission in 1928 waz authorized by Congress Lo
establish a standard system of screw threads for vee in the United States. Az a resuli
this commission established the American National Screw Thread System which has
been approved by the Scerctary of War, Secretary of the Navy, and Congress, and is
now generally used by all shops in the United States,

The form of the thread adopted is shown above and tables for both the Fine
Thread Series and Coarse Thread Series are given on the opposite page. The tabu-
lation at the bottom of page 3 lists a number of special pitches of screw threads
that are commonly vsed. However, the =tandard screw threads should always be
used, if possible,

A report of the National Screw Thread Commission applving to screw threads,
bolts, machine screws, etc. defines the rn"uwing terms,

Terms Relating to Screw Threads

Screw Thread. A ridge of uniform section in the form of a helix on the surface of
a cylinder or cone,

External and Internal Threads., An external thread is a thread on the outside of
a member, Example: A threaded plug. An internal thread is a thread on the inside
of a memher Fyample: A threaded hole,

Major Diameter. (formerly known as “outside diameter”), The largest diameter
of the thread of the screw or nut. The term “major diameter” replaces the term
“outside diameter” as applied to the thread of a screw and also the term “iull
diameter” as applied to the thread of a not,

Minor Diameter {formerly known as “cove diameter™ ). The simallest diameler of
the thread of the screw or nut, The term “minor diameter” replaces the term “core
diameter” as applied to the thread of a screw and also the term “inside diameter”
as applied to the thread of a nut.

Pitch Diameter. On a straight screw thread, the diameter of an imaginary eylinder,
the surface of which would pass through the threads at such punints ns fo make ernal
the width of the threadsand the width of the spaces cut by the surface of the cylinder.

Pitch., The distance from a point on a screw thread to a corresponding point on
the next thread measured parallel to the axis,

Lead. The distance a screw thread advances axially in one turn. On a single-
thread screw, the lead and pitch are identical; on a double-thread =crew the lead is
twice the pitch; on a triple-thread screw, the lead is three times the pitch, ete.
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Tables of Standard Screw Thread Pitches and Recommended Tap Drill Sizes
American National Fine Thread Series

American Mational Coarse Thread Series

Standard Thread (M.C.) Standard Thread (M.F.)
Formerly U, 5. Standard Formery 5. A, E. Thread
e e om———— Dol
No. or | Threads | Outside | Tap ]:_,_]‘:::1:: g Thr:u.dsl Chutside | Tay F.:::.:li::::—
Diam. Fer iameter | Drill lent of Dhiam. FPer | Diameter| Drill lent of
Inch | of Serew | Sizes | [l Inch | of Serew | Sizes | Dyill
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[ 40 k] 33 01130
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10 24 Jeh | 25 0. 1495 4 e
17 74 M I 01770 ] iz e | 2 0. 1590
] 12 Fi-3 ] 14 b, 1820
M 20 s-cavell S B L) ' 28 250 | 3 o213
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114 7 I.250 T | 1. 1093 1 12 1.250 Mg | 11718
Tables of American MNational Special Screw Thread
Pitches (M.5.) and Recommended Tap Drill Sizes
= . o T : o [y
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32 5 | 0.2812 13 6, | 0.6719
: - W |z | 750 | ug | oz
. 20 | ey | 0.3281 | 12 gl | 0.7969
g 27| 375 R | 0.3390 o 18 875 | sy | 0.828)
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24 N » 03970 | 12 | e 09219
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Fig. 4. Simple gearing for cutting screw

threads on standard chanme gear lathes,

Setting Up Standard Change Gear Lathe
for Cutting Screw Threads

screw threads are cut on the Standard Change Gear Lathe by f‘ll_‘-."-'ii.':lﬂl'.{ the
apron half nuts with the lead screw. The pitch of thread to be cut is determined by
the number of teeth in the change gears used on the reverse stud and the lead screw.

To set up the lathe for cutting a screw thread, first determine the number of
threads per inch to be cut, By referring to the index chart attached to the lathe (Fig,
5} the change gears required can be determined. The thread to be cut should be lo-
cated in the first column under the heading “Threads to Cut,” In the second column
under the heading “Stud Gear™ is listed the number of teeth in the change zear which
should be placed on the reverse stud of the lathe, (See Figz, 4 and 6.) In the third
column under the heading “Screw Gear™ is listed the number of teeth in the gear to

be placed on the lead screw,

After =electing the change gears neces=ary for cutting the desired thread, place them

SOUTH g3 BEND
ENGINE 5L ATHES

THREAAS  5TWE  SCEIW
™ CuT EEAR  dEum

- a az
5 —— G4 — 40
8 o 48

B — 64 — 72
1] AL a4
Il ——32 —

I6 32 G
B —— 32— T2
o 3z ae
23— 1§ —— a4
zd I8 48
2 1 — 53
27 16 bd
28— 1§ — 58
1: 16 (1]

— 18 — G4
T 18 TE
4D — & — BB

Fiz. B.Index plate for

8% and 11" lathes,

on the reverse stud and lead
screw respectively and con-
fect them with theidler gear,
as shown in Fizs, 4 and 6.

This arranzement is known
az simple gearing and s
uzed for cutting all screw
threads on the smaller sizes
of lathes, Note that the mear
on the lead screw i3 in ling
with the gear on the reverse
stud, and these two gears
are connecled by oa simple
idler ear. The spacing col-
lar for the lead screw is in
this case placed outside of
the change mear.

Fig. 6. Change gear equipment usod on

standard change sesr Inthes,
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Fig. 7. Compound genring for cutting serew threads on standard change gear lathe.

Compound Gearing for Cutting Screw Threads

Compound gearing as illustrated above in Fig. 7, is used for cutting fine pitches

of screw threads on large lathes having coarse pitch lead screws.
A compound idler gear having a two to one ratio is inserted
between the stud gear and lead screw mear so that just 1wice as
many threads per inch will be cut az if simplegearing were used.

The index plate illustrated in Fig. 8 at the richt shows the
arrangement of the change gears for cutting screw threads on
the 13" and 16" South Bend Standard Change Gear Lathes,
Simple gearing, as described on page 4. is indicated for 2 1a
20 threads per inch. Compound gearing is indicated for threads
22 to 40 per inch, which are listed below the heavy line,

Note that the spacing collar on the lead screw is placed be-
tween the change gear and the lead screw bracket so that ihe
gear on the Tead screw may he connected with the small com-
pound gear through an idler gear.

Special Gears for Fine Threads

If it is necessary to cut threads finer than 40 per inch an a
Standard Change Gear Lathe, special gearing is required, This
mearing consists of additional chanee sears or additional com-
pound gearz to permit setting up the lathe for the desired pitch
of thread. Fig. 0 at right shows an index chart for cutting fine
serew threads from 44 to 80 per inch on 2 9 or 117 South Bend
Standard Change Gear Lathe using a compound idler gear.
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Lathe Tools Used for Cutting Screw Threads

The point of the cutter hit must
be ground to an angle of 60° for
cutting screw threads in the lathe.
as shown in Fig, 10 at right. A
center gage  or EI.ﬂ_I:IE' gagea iz Fig. 10. Center .ga.ge used for checking angle of

o cutter bit ground for culling screw threads,
used for grinding the tool to the

exact angle required. The top of

the tool is wsually ground flat,
with no =ide rake or back rake.
However, for cuatting threads in
steel, zide rake is sometimes used.

A formed threading tool is vsw-
ally uzed if considerable threading
iz to be done. Figa, 11 and 12 il- Fiz. 10-B. End View
lustrate two good types of formed i T e Vi w Mmihb  of Tethe foal cuthir

tool cutter bit ground for cut- kit ground for cot-
threading tools. The formed ting serew threads, thng screw threads.

threading tools require grinding on
top edge only to sharpen and therefore always remain
true to form and correct angle.

For cutting American National Standard Screw
Threads finer than 10 per inch, the point of the tool
is usually left sharp or with a very small flat to pro-
vide clearance at the bottom of the thread, However,
for cutting coarser pitches of threads and when maxi- ~ F'& 1. Formed e
mum strength is desired, the point of the tool may
be ground flat, as shown in Fig. 13, The flat on the m
point of the tool should be nne-eighth of the pitch _‘ﬁ
(See Fir. 2, Page 2.) .

The illustration at the bottom of 1the page, Fig, 14

1
shows a mage which

may be used for grind-

in# threadine tools to
the exact angle re-
quired for  standard

Fig. 12 Fuimed threading  tool,
spring bype.

-~
zcrew  threads. Note ‘ ! '
that the gage shows e
the fat for the poin S ) ~
of the tool as well as
the exact angle and Flz, 14; Standsrd serew thresd \vl., g
I'j("]'llh of thread. tonl gage for grinding

threading tools. Fig. 13. Farged steel threading toal.

When entting screw threods in steel pse mlenty of ofl and a
smaoth threod mill resilf.
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Correct Position of Lathe Tool for
Cutting Screw Threads

For External Threads

The top of the threading tool
should be placed exactly on center.
as shown in Fig 15 at right, for cut-
ting external screw threads, Note
that the top of the tool 15 ground
flat and is in exact alignment with
the lathe center. This iz necessary to
obtain the correct angleof the thread,

The threading tool must be set
square with the work, as shown in
Fig, 16, The center gage is used to
adjust the point of the threading
tool and if the tool iz carefully set a
perfect thread will result, OF course,
if the threading tool iz not set per-
the
angle of the thread will be incorrect.

fectly square with the wark,

For Internal Threads

The point of the threading tool is
alan plared
shown in Fig, 17 at right for cutling
internal screw threads, The point of
the tool must be set perfectly square

evactly  om center as

with the work. This may be accom-
plished hy fOtting the pninr of the
tool into the center gage, as shown
in Fig. 18 at right.

When adjusting the threading tool
for cutting internal threads, allow
sufficient clearance berween the tool
and the inzide diameter of the hole
to permit backing out the tool when
the end of the cut has been reached.,
However the boring bar should be
az larme in diameter and as short

as possible to prevent springing.

Fig. 15. Top of cutter bit should be set on center for
cutting screw threads,

Fig. 16. Cutter hit should be set square with waork, as
shown above, for cutting external screw threads.

Flg. 17. For cutting in-
ternal screw  threads,
top al cutter hit should
he setexactly oneonter,

Fig. 18. Cuttoer bit shoeuld be set square with work, as
shown above for cutting internal screw threads,

7
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Fig, 18. Compound rest of lathe sat at 209 sugls for cutting scrow threads,

Position of Compound Rest for
Cutting Screw Threads

In manufacturing plants where maximuam production
is desired it is customary to place the compound rest of
the lathe at an angle of 29° for cutting screw threads.
The compound rest is swung around to the right, as
shown in Fizs, 19 and 20. When the compound rest s
sel in this position and the compound rest screw is used
for adjusting the depth of cut, most of the metal is re-
moved by the left side of the threading toal, (Seq Fig,
21} This permits the chip o curl out of the way better
than if tool is fed straight in, and prevents tearing the
thread. Since the angle on the side of the threading Laal
15 307 the right side of the tool will shave the thread

smooth and !'.Il'iK]L!CE a nice finish, :Iirhuurg_’h it does not Fig. 20, Correct angle of coms-
" pound rest for thread cutting.,

remove enousgh metal tno interfere with
the main chip which is taken by the
left side of the tool.

D%‘:? :rf)//( | Direction
P _ of Feed

Cutter Bit

Fig. 21. Action of thread cutting tool when com- Fig, 22. Cutting a screw thread on a nr;r\-ﬁoibn
pound rest ks a0t ot 269 angle, thread gape,
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Fig. 23. Thread cutting stop attached to dovetail of saddle.

Adjusting the Thread Cutting Stop

On account of the lost motion caused by the play necessary for smooth operation
of the change gears, leadscrew, half nuts, etc., the thread cutting tool must be with-
drawn quickly at the end of each cut, before the lathe spindle is reversed to retumn
the tool to the starting point. Tf this iz not done, the point of the tool will dig
into the thread and may be broken off. The thread cutting stop may be used for
regulating the depth of each successive chip.

The point of the tool should first be set so that it just touches the work, then lock
the thread culting stop and tumn the thread cutting stop screw until the shoulder is
tight against the stop, When ready to take the first chip run the tool rest back hy
turning the cross feed screw to the left several times and move the tool to the point
where the thread is to start. Then turn the cross feed screw to the right until the
thread cutting stop screw strikes the thread cutting stop.
The tool rest is now in the otiginal position, and by
turning the compound rest feed screw in 0027 or 0037
the tool will be in a position to take the first cut.

Micrometer Collar May Be Used
in Place of Stop

The micrometer collar on the cross feed screw of the
lathe may be used in place of the thread cutting stop,
if desired. To do this, first bring the point of threading
tonl up =0 that it just touches the work, then adjust the Fig. 24. Micrometer collar on
mictometer collar on the cross feed screw to zero. TS O Sl

All adjusting for obtaining the desired depth of cut should be done with the com-
pound rest screw, Withdraw the tool at the end of each cut by turning the cross feed
screw to the left one complete turn, return the tool to the starting point and
turn the cross feed screw to the right one turn, stopping at zero. The compound rest
feed screw may then be adjusted for any desired depth of chip.

Q



Taking the First Cut on

Take Light Trial Cut to Cheek
Lathe Set-up

After setting up the lathe, as explained on the
preceding pages, take a very light trial cut just
deep enough to scribe a line on the surface of
the work, as shown in Fig. 25. The purpose of
this trial cut is to check up and make sure that
the lathe iz arranged for cutting the desired
pitch of thread.

To check the number of threads per inch,
place a scale against the work, as shown in Fig.
26 so that the end of the scale rests on the point
of the thread or on one of the scribed lines,
Count the spaces between the end of the scale
and the first inch mark, and this will give you
the number of threads per inch.

It is quite difficult to accurately count fine
pitches of screw threads, as described above. A
screw thread gage as illustrated in Fig. 27 isvery
convenient for checking the finer pitches of screw
threads. This gage consists of a number of sheet
metal plates in which are cut the exact form of
the various pitches of threads and each plate is
stamped with a number indicating the number

of threads per inch for which it is to be used.

The final check for both the diameter and
pitch of the thread may be made with the nut
that is to be used or with a ring thread gage, if
one is available, Fig. 28 shows how the nut may
be used for checking the thread. The nut shoyld
fit snugly without play or shake but should not
bind on the thread at any point.

If the angle of the thread is correct and the
thread iz cut to the correct depih it will fit the
nut perfectly. However, if the angle of the
thread is incorrect or the lead is incorrect,
the thread may appear to fit the nut but will
only be touching at a few points. For this
reason the thread should be checked by other
methods in addition to the nut or ting gage,

10

a Screw Thread

Fig. 25. Trial cut to check set-up for
thread cutting.

Fig. 26, Measuring screw threads.
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Fig. 27. Serew thread pitch gage.
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Fig. 28, Scrow thread properly fitted

b mual.
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Fig. 20, Applying lard oil to work with small paint brush
while cuttlng screw threads la o tosl steel thread gage,

Use Lard Oil When Cutting Screw
Threads in Steel

Lard oil should be used when cutting screw threads in steel in order to produce
a smooth thread. Tf the oil is not used a very rough finish will be caused by tearing
of the steel by the culting tool,

If lard oil is not available any good cutting oil or machine ofl may be used. 1f
trouble iz experienced in producing a smooth thread, a little powdered sulphur may
be added to the oil.

The il should be applied generously preceding each cut. A small paint brush js
ideal for applying the oil when cutting external screw threads, as illustrated above.
since lard oil is quite expensive, many mechanics place a small tray or cup just below
the cutting tool on the cross slide of the lathe to catch the surplus oil which drips
off the work. In manufacturing plants where the lathe is to be used exclusively
for cutting screw threads in steel it is customary to equip the lathe with an ol
pan and oil pump to provide a continuous flow of oil,

11
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Fig. 3% Thread dial indicator attached to lathe carrlage.

Use of Thread Dial Indicator in
Cutting Screw Threads

A thread dial indicator or threadinge clwck is usually
used for cutting long screw threads., This device permits
disengaging the half-nuts at the end of the cut, returning
the carriage to the starting point by hand, and then en-
gaging the half nuts at the correct time so that the toal will
follow the original cut. This saves time on long threads and
it also gliminates the necessity of reversing the lathespindle,
The threading dial consists of a worm wheel which is €
attached 1o the lower end of a shaft and meshed with the Fiz. 31. Face of thread
. : & dial indicator.
lead screw, On the upper end of the shaft is the dial. As the
lead screw revolves, the dial iz turned and the numbers on the dial indicate pvints at
which the half nuts may be engaped,
When cutting short threads it is better (o leave the hali-nuts engaged with the lead
screw, and when the end of the cut is reached, withdraw the tool and reverse the
lathe spindle to return the tool to the starting point.

Rules for Operating Thread Dial on South Bend Lathe

For all even numbered threads, close the hali nuts at any line on the dial.
For all odd numbered threads, close the half nuts at any numbered line on dial

For all threads involving one-half of a thread in each inch, such as 1114, close
the half nuts at any odd numbered line.

1:2



Resetting the Tool Alfter the Thread
Has Been Started

If the thread cutting tool should need re-sharp-
ening, or if for any other reason it is necessary to
remove the thread cutting tool before the thread
has heen completed, the tool must be carefully re-
adjusted so that it will {ollow the original groove
when it is replaced in the lathe. There are several
method: by which thiz can be accomplizhed.

Before adjusting the tool, set the point of the
cutter bit sguare with the work, as described on  Fiz .Ef_il'?fjff.:.l'ﬂf.'..',mi']Lthufhf.':;ﬂ',ldj"’
page 7, and take up all the lost motion in the
change gears, half nuts, etc., by pulling the belt forward by hand.

If the lathe has a compound rest, the compound rest top may be set at an angle,
and by adjusting the cross feed screw and compound rest feed screw simultaneously
the point of the tool can be made to enter exactly into the original groove,

If it is not convenient to use the compound rest for readjusting the threading tool,
the lathe dog may be loosened, the work turned so that the threading tool will match
the groove and the lathe dog tightened,

Another method that is sometimes used is to disconnect the reverse gears or the
change gearz, turn the headstock spindle until the point of the threading tool
enters the groove in the work, and then reconnect the gEArs,

Finishing the End of a Threaded Piece

The end of the thread may be finizh-
ed by any one of several methods. The
45° chamfer on the end of the thread,
as shown in Fig. 33, is commonly used
for bolts, cap screws, ete, For machined
parts and special serews the end s
often finished by rounding with a form-
ing tool, as shown in Fig, 34, Fig. 33, Finishing end of thread

with 4E% chamler.

It is difficult to stop the threading
tool abruptly =0 seme provision is usu-
ally mode for clearance at the end of
the cut. In Fiz. 33 a hole has heen
drilled in the end of the shaft, and in
Fiz. 34 a neck or groove has heen cut
around Lhe shaft. The groove is prefer-
able as the lathe must be rn very
slowly in order to obtain satizfactory

. i Fig. 34. Finishi d of thread
results with the drilled hole. B itk forur tasl e
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Cutting Multiple Screw Threads

Multiple screw threads are used for ad-
justing screws and other applications where
a coarsze lead is desired. The depth of the
thread is less than for a single thread of
equal lead, making a stronger screw.

A maultiple thread having two grooves is
known as a double thread, one having three
grooves a triple thread, etc. (See Fig. 33.)
The pitch and lead of a multiple thread

should not be confused. The pitch is the dis- Fig. 3?;.,“3':1:.::'..'?,&;E?:ﬁ.'#rﬁd]:“i“

tance from a point on one thread Lo the cor-
responding point on the next thread, while the lead is the distance a serew thread

advances in one e,

When cutting multiple threads in the lathe the first thread is cut to the desired
depth. The work is then revolved part of a turn, and the second thread cut, ete.
In order 1o obtain an exact spacing it is advisable to mill as many equally spaced
slots in the face plate for the lathe dog as there are multiple threads to be cut. For
a double thread, two slots; a triple thread, theee slots, etc. If it is not convenient
lo cut slots in the face plate, equally spaced studs may be attached to the face plate
and a straight tail lathe dog used.

Another method for indexing the work when cutting multiple threads is to dis-
engage Lhe change gears aflter the first thread has been completed and turn the
spindle to the required position for starting the next cut. 1f a double thread is

being cut and there are 48 teeth in the stud gear, the spindle should be turned
until 24 tepth K
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Cutting Left Hand Screw Threads

A left hand screw is one that tums counter- .
clockwise when advancing (Iooking at head of | ,' I
screw) as shown in Fig. 37, This is just the oppo- /
gite of a right hand screw. Left hand threads arc —
used for the cross feed screws of lathes, the left
hand end of axles for automobiles and wagons, one
end of a turnbuckle, some pipe threads, eic,

In cutting left hand screw threads the lathe is set /
up exactly the same as for cutling right hand screw
threads, except that the lathe must be arranged to

feed the tool from left to right. instead of from right
= & = Fig. #7. A left hand screw advances
to left, when the spindle is revolving forward. ihian Enred countarcciocinwig;
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Fig. 36. A lefi hand =crew thread.




French and International

Standard

Metric Screw Threads

L~
|

In France and other partsof Europe
the Internatiomal Standard Metric
Screw Threads are used. Thesethreads
are used extensively on microscopes,
telescopes and  other optical and
scientific instruments, also many sur-
rical instuments which are imported from BEurope.

Metric threads are measured in the Melric Sys-
tem instead of in the English System, and in order
to cut them on a lathe having an English lead screw,
metric transposing gears must be used. The ratio be-
tween the Fnglish System and Metric System of
measurement is such  that compound tranzposing
gears having 127 teeth and 100 teeth or 127 teeth
and 30 teeth may be used, depending on the pitch of
the lead screw. See Fizs, 41 and 42,

Additional change gears are necessary m order to cut the CUTTING CHART
various pitches of standard metric screw threads, The chart, T ———

Fig. 40, shows the change pears used for culling

metric threads 5 to & mm. pitch on the 9" Workshop Lathe,

The form of the metric thread is similar to the

Wational Screw Thread form having a 607 included angle and

a flat at the top and bottom of the thread. (See Fig. 38.)
Metrie screw threads are alwavs measured in millimeter

pitch and not in threads per centimeter. The thread shown

in Fiz. 10 i= 2.5 mm. pitch.

International Standard Metric Serew Thread

‘J. FORMULAMA

I' = Ptch im MAI

Ih — Irepih P x 449353

)

Fig. 36. Intermational Standard Metric Screw

hread Form.

Fig. 39. 2.5 Mm. piteh metric
serow  thread.

METRIC THREAD

standard

American

Fig. 40. Metric Thread
Cutting Chart.

ThamMETER Piten : IasieTeER Prroee LNaMETER Frron
M Blai. Mra Mlai M, LYETH
& 1.0 | 20 23 | i8 5.0
7 10 ‘ 22 25 | 52 3.0
4 1,25 24 a0 5i 5.3
a 1.25 a7 i0 fils} | 55
10 1.5 a0 35 a4 6.0
11 1.5 33 3.5 63 | &0
12 1.78 | Jo 4.0 72 | 6.5
14 20 30 40 Th 6.5
16 2.0 42 4.5 20 ‘ 7.0
13 B 43 4.5

Fig.41.

Fig. 42
’qm.-ir_Transposingﬁeﬂ_r,ﬂ.ﬂanlna Metric Transposing Gear
ment for ° Warkshop Lathe, Attachment for 16° Lathe.
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Fig. 43, Metric Transposing Gears

Fitted to Lathe.
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Fig. 44, Lathe dog should Le tight when work 5 mounted between the lathe
centers lor cutting screw threads.

Mounting the Work in the Lathe

When mounting work between the lathe cen-
ters for culting screw threads, make cure thelathe
dog is securely attached before starting to cut
the thread. If the dog should slip the thread will
be ruined, Never remove the lathe dog from the
work until the thread has been completed, and
if it is necessary to remove the work from the
lathe before the thread is finighed make sure that
the lathe dog is replaced in the same slot in
the face plate.

When threading work in the lathe chuck make
sure the chuck jaws are tight and the work is
well supported. The chuck must be tight enough
on the spindle to prevent unscrewing when 1he
lathe is reversed. Never remove the work fram
the chuck until the thread iz finished,

When threading long slender shafts, use a fol-
lower rest, as shown in Fir, 47, The center rest
may be used for supporting lons work such as
pipe which iz to be threaded on the inside.
(See Fig, 48.)

Fig. 47. Cutting a long slender screw thread, with the
aid af a follower rest,
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Fig, 45. Chuck jaws should be tight when
cutting screw threads.

Fig. 46. Work should be pushed back in
chuck and well supporied.

R et :
Fig, 48, Threading the end of a pipe on
the mslde with a center rest.




Adjusting Levers of Quick Change Gear Box for
Cutting Various Pitches of Screw Threads

The only difference between the Quick Change Gear Lathe and the Standard
Change Gear Lathe is that the Quick Change Gear Lathe is fitted with a zear hox
which permits obtaining various pitches of screw threads without the use of loose
change gears. {See Fig, 49.)

The screw thread chart is attached to the gear box, as shown in Fig. 50 below,
This chart reads directly in threads per inch. Tt is only necessary to arrange the
levers of the gear box as indicated on the index plate in order to obtain various
screw threads and feeds.

The pitch of the thread to be cut
is determined by shitting the sliding
gear A, top lever B and tumbler
lever C of the guick change sear
box so that they conform with the
thread cutting chart. For example,
to cut 3 threads per inch the sliding
gear A is pushed in, the top lever
B on the gear box is pushed to
the extreme left position and the
tumbler lever C is placed just be-
low the column in
which the thread ap- :

sE4 Tunbler
pears on the index i Laver

chart. (See i"i.,E 3 40 Fig. 48, Quick Change Mechanism used on all South
e Bend Quick Chanpge Gear Lathes.
and 30.)

BOHUTH BIRD LATHE

Fig. 50. Clase-up of quick change
rear box,
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How to Calculate Change Gears for
Cutting Screw Threads

If it is necessary to cut a special thread that does not appear on the index chart
of a lathe or if no index chart is available, the gears required can easily be calculated,
All Sputh Bend Lathes are even geared; that is, the stud gear revolves the same
number of revolutions as the headstock spindle, and when gears of the same size are
usedl on both the lead screw and stud, the lead screw and spindle revolve the same
number of revolutions, so it is not necessary to consider the gearing between the
headstock spindle and the stud gear when calculating change gears.

1t simple gearing is to be used, as shown in Fig. 51, the ratio of the number of
teeth in the change gears used will be the same az the ratio between the thread to
be cut and the thread on the lead screw. For example, if 10 threads per inch are to
be cut on a lathe having a lead screw with 6 threads per inch, the ratio of the change
gears would be 6 to 10, These numbers may be multiplied by any common multiplier
to obtain the number of teeth in the change gears that should be used.

Rule—Tu calculate change gears, multiply the number of threads per inch to be
cut and the number of threads per inch in the lead screw by the same number,

Example: Problem—To cut 10 threads per inch on lathe having lead screw
with 6 threads per inch.
Solution— 6 x 8 = 485 — No. of teeth in gear on stud,
10 x 8 = B0 — No. of teeth in pear on lead screw.

Ii these gears are not to be found in the change gear set, any other number may
be used as a common multiplier, such as 3, 5, 7, ete,

When compound gearing, as shown in Fig, 52, is used, the ratio of the com-
pound idler gears must also be taken into consideration, but otherwise the calcula-
tions are the same as for simple gearing. Usually, the compound idler gear ratio is
2 to 1, so that the threads cut are just twice the number per inch as when simple

gearing iz nead
mearin a i ueed,

Diagram Showing Simple and Compound Gearing

STUD
EEAR
REVERSE
s LEVER
BEYERRE
s LEVER

SEAR

[ e

Fig. 51. Simple gearing. Fig. 52, Compound gearing.
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Using Taps and Dies to Cut Screw Threads
in the Lathe

Taps and dies are often used for cutting screw threads in the lathe, especially
in factories where maximum production is important. There are several ways in
which the lathe may be set up for this kind of work, as illustrated below.

Fig. 53 shows a common hand tap being used to thread a nut which is held in the
lathe chuck. The handle of the tap wrench rests against the V way of the lathe bed,
and as the lathe spindle revolves slowly the tail-stock hand wheel is turned to feed
the tap through the nut. Plenty of oil should be used on the tap if the nut is made
of steel,

Fig. 54 shows a self-opening die mounted in the tailtsock spindle of the lathe for
culling threads on studs. After starting the lathe spindle the tailstock iz pushed by
hand along the lathe bed until the tie takes hold and starts to cut the thread. af-
ter which the die will pull the tailstock along. A die holder can be made for the
tailstock to hold common button dies, but if they are used it is necessary to reverse
the lathe spindle when the end of the thread has been reached,

Fir. 55 shows a die mounted in the tool rest of the lathe. When mounted in this
manner the lead screw and hall nuts of the lathe may be used to feed the die so a
['I-l""l'l-t!".:'l. lead is obtained in the thread cut,

Fig. 56 shows a lathe equipped with special fixture for holding the work on the face
plate, and a turret for holding drills, boring bar and taps for boring and threading
the hole.

—ha \

1

“I
L =]

Y ; s
Fig. 53, Using a tap for threading a nut Fig. 54. Die mounted in tailstock of lathe for
in iha lathe, threading studs.

Fig. 55 Dis mounted on lathe carriage for Fig. 88. Tap mounted in lathe turret for
cutting accurate threads. threading special nuts,



Standard Screw Thread Forms

AMERICAN NATIONAL SCREW THREAD
(Formerly T, 5. Standard Screw Thread)
FORMULA

1
P == Plich = — — — -
Mo, Th'ds, Per Tn,
L = Depth = P x 64052
ll
F — Flai —-

w60"~  FRENCH AND INTERNATIONAL SYSTEM
N STANDARD SCREW THREAD

|'"""a' J FORMULA
l -l |_.f I* = Pitch in MM.
D = Dhepth = P. x 4952

r
F —= Flat = —
]

\w55%Y WIHITWORTH STANDARD SCREW THREAD
FORMULA
P = Pltch = - ; e
No, Th'ds. Per In.
= Depth = P, x 6403
R =Rarivs—.1575P— --l

Mo Thids,
Ter In,

FORMULA

P = Pilch — .—I

No. Th'ds, Fer In.
D = Depth = P, x .500
F —= Space — P, x 500

ACME SCREW THREAD

FORMULA
1
P = Pitch = — ——————
Now Thiks. Per In.
It = Depth — %4 F, + 010
F—TFlat == 3707 P,
C == Flat = 3707 I'—.D052

Ill';ﬂ“ BROWN & SHARPE 20° WORM SCREW THREAD
[ FORMULA

P —=Pitoh == —— : -

No. Th'de. Per In

I = Dkepth — 6866 P.

F—Flat = .3I F.

C—Flat = 335 P,




“How to Grind Lathe Tool Cutter Bits”

BULLETIN NO. 35

Shows How to Grind Correct
Shape, Clearance, and Ralke.

This booklet will be a big help to the
beginner in lathe work as it shows just
how to grind and sharpen lathe tool
cutter bits for various classes of work.
Containa a full size pattern of o Eage
for grinding the correet clearance, rake,
angle, etc. on cutter bits.

Knowing how to grind cutter bits
correctly 1s essential if metals are to
be machined efficient]y.

The amateur machinist will find this
booklet valuable as a handy reference
on cutter bit grinding. Contains 16
pages, gize 6% x 9 and 50 illustrations.

- —

BULLITIN Rel. 33

How to Grad
Lathe Toel Cutter Birs

Pk 803 Py
il d ki Ao
e - i 1 e

SOUTH BEND LATME WOEKS
1 Ly v =

Price 10c postpaid. Coin or stamps

of any country al:cr:pter].

LR R R |

Contpina 1§ pages, aize & x 0%,

“How to Run a Lathe”

Contains 160 pages, size 51" = B*
and more than 300 [llustrations.

32nd EDITION

A Valuable Reference Book
on Lathe Work

“"How to Run a Lathe” iz an autherative
and instructive manual completely covering
the care and cperation of a back-geared, screw
cutting lathe and gives the fundamentals of
lathe operation in detail with illustrations.
Contains 160 pages, size 514" x 8" and more
than 300 illustrations.

More than 1,500,000 copica of thia beok
have bzen printed and are in use througheut
the world. Editions have been printed in
F.nglias]'l, Spanisl‘i. Pnrtngeﬁn and Chiness
This book 15 used as a handy reference bhook
by machinists and apprentices in industrial
plants, and also used as a text book by
students in educational institutions,

A copy of “How to Run a Lathe” will be
mailed anywhere in the world postpaid, 25¢
for the paper bound copy, and 75¢ for the
leatherette bound copy. Coin or stamps of
any country accepted.






