How to Cut Screw Threads

the Lathe




Screw Threads

The history of the origin and development of the
screw thread is Jost in antiquity. However, it isknown
that screw threads were used more than 2000 vears
ago and that screws and bolis were used [or {asten-
ing together varipus parts of the armor worn by
ancient Roman warriors, Threaded devices were
alto 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 equipmient together., With screws and belts
parts can easily be assembled and taken apart
without damage but when [astensd by other
methods, such as welding, rivets, nails, etc., this
is not possible,

Screws are also wsed for transmilting maotion,
such as the lead screw, cross feed screw, ete. of a
lathe, also for leverage as in jack screws, vises and
clamps, The screw is also used in precision measyr-
ing instruments, such a3 micrometer calipers, cross
feed of lathe, et
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Flg. 1. Cutting o Screw Thread in the Laike.

How to Cut Screw Threads
In the Lathe

Cutting screw threads in the lathe i3 accomplished by connecting the headstock
apindle of the lathe with the lead screw, by a serics of gears so that a positive carriage
feed is obtained and the lead serew i driven at the required speed with relation to
ithe headstock spindle.

The gearing between the headstock spindle and lead screw may be arranged 20 that
any desired pitch of the thread may be cut. For example, if the lead screw has 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 asfine
as the thread on the lead screw or 32 threads per imch,

The cutting tool is ground 1o the shape required for the form of the thread to be
cul, that is “V,”" Acme, square, elc. 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. This may be accomplished cither by adding or removing one
idler gear in the change gear train, or by shifting the tumbler gears on the hieadsiock.
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Fig, 2. Amarican Natlomal Screw Thread Form (Formerly U. 5. Stasdard Sarew Thread).

American National Screw Threads

The National Screw Thread Commission in 1928 was authorized by Congress to
establish a standard system of screw threads for use in the United States. As a result
thizs commistion evablished the American National Screw Thread Syatem which has
been approved by the Secretary of War, Secrefary 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 Serles 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 used. However, the standard screw lhl'ta.ds should always be
used, if possible,

A report of the National Screw Thread Commission applying to screw threads,
bolts, machine screws, etc, defines the following 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 member, Example: 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
“gutside diameter” as applied to the thread of a screw and also the term “full
diameter” as applied to the thread of a nut.

Minor Diameter (formerly known as “core diameter”), The smallest diameter 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 cylinder,
the surface of which would pass through the threads at such points as to make equal
the width of the threadsand the widthof the spaces cut by the surface of the cylinder.

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

Lead. The distance a screw thread advances axially in one tum. On a single-
thread screw, the lead and pitch are identical; on a double-thread screw the lead is
twice the pitch; on a triple-thread screw, the lead is three times the pitch, etc.
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Fig. 3. Change Gear Equipment Used on Standard Change Gear Lathes,

Setting Up Standard Change Gear Lathes”

For Cutting Screw Threads

Screw threads are eut on Standard Change Gear Lathes by engaging the
apron half nuts with the lead serew. The pitch of thread to be cut is de-
termined by the number of teeth in the change gears used on the reverse stud
and the lead serew, also the compound gears when used.

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 change gear chart attached
to the lathe (Fig. 4) the change gears required can be determined. The thread
to be cut should be located in the first column under the heading “Threads
Per Inch.” In the second column under the headinmg “Stud Gear" is listed the
number of tecth in the change gear which should be placed on the reverse
stud of the lathe. (See Fig. 3.) In the third column under the heading “Idler
Gear” is listed the fipure number of the diagram on the index chart showing
the correct arrangement of idler gear and compound gears. In the fourth
column under the heading “Screw Gear™ is listed the number of teeth in the
gear to be placed on the lead screw.

After selecting the change gears necessary for cutting the desired thread,
place them on the reverse stud and lead serew respectively and connect them
with the idler gear and compound gears, as shown en the change gear chart.

* Prageders for O-inch “Warkehop™ Lathe I3 sams ss for Stasdard Change Gear Lathe,
&
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Adjusting Levers of Quick Clmnga Gear Box for
Cutting Various Pitches of Screw Threads

The only differcnce between the Quick Change Gear Lathe and the Standard
Change Gear Lathe is that the Quick Change Gear Lathe is fitted with a gear box
which permits obtaining various pitches of screw threads without the use of loose
change gears. (See Fig. 7.)

The screw thread chart is attached to the gear box, as shown in Fig. 8 below.
This chart reads directly in threads per inch, It ks only necessary to arrange the
levers of the gear box as ndicated on the index plate in order to obiain various
cerew Lhreads and fesds,

The pitch of the thread 1o be cut
is determined by shilting the sliding
gear A, wop lever B oamd tumbler
lever C of the quick change gear
box 2o that they conform with the
thread Eul.l!ing chart, Far r;qmrlh:_
to cut 3 threads per inch the sliding
gear A is pushed in, the top lever
B on the gear box is pushed 1o
the extreme lefl position and the
tumbler lever C is placed just be-
low the column In
which the thread ap-
pears on the index

chart. (See Figs, 7 & Fig. 7. Quick Ch —— - |
and F:’»‘J{ s 1 bl el Chany oo Seod su ol Szuth

Fig: &. Claas-up ol quith change
genr bax.




Lathe Tools Used for Cutting Screw Threads

The point of the cutter bat must
be ground to an angle of &0° for
cutting screw threads in the lathe,
as shown in Fig. 9 at right. A

| i Fig. . wd for checki s ol
B P :..3"‘;;".:.:'.'.'.:.‘.u:;.*;:.:.'.::s..*

used for grinding the tool to the
exact angle required. The top of
the tool is usually ground fat,
with no side rake or back mke,
However, for culting threads in
steel, side rake is sometimes used,

A formed threading tool ks usu-
ally used if considerable threading

is to be done. Figs. 11 and 12 il-

. ide View of lathe  f
lustrate two good types of Tormed i il Lo o i

1 greund Tor uls

threading tools. The formed R { e | arwne Ry i il

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-
mum strength is desired, the point of the tool may
be ground flat, as shown in Fig. 13. The flat on the
point of the tool should be one-eighth of the pitch,
(See Fig. 2, Page 2.)

The llustration at the bottom of the page, Fig. 14,
shows a gage which
may be wsed for grind-
ing threading tools (o
the exact angle re-
quired for standard
screw  threads. Note
that the gage shows
the flat for the point
of the tosl as well as

the exact angle and Fig. 14. Standard serew ihresd
depth of thread, bk iy Sor g

Fig:. 11. Fermed threading 1sal,
selid Evpe,

Fig. 12 h-rnn-hl iheeading taal,

spring Lype.

Fig. 13, l‘u-nd awtrel threading tesl,

smagolfli (fread weill ressl,

When culling serere threads in sleel wse plenty of ol and a
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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 om center,
as shown in Fig. 15 at right, for cut-
ting external screw threads. MNote
that the top of the tool is ground
fat and is in exact alignment with
the lathe center. This is necessary 1o
obiain the correct angleof thethread,

The threading tool must be set
square with the work, as zhown in
Fig. 16. The center gage is used to
adjust the point of the threading
tool and if the tood is carefully set a
perfect thread will result. O course,
if the threading tool is not 2et per-
fectly zquare with the work, the
angle of the thread will be incorrect,

For Intemal Threads

The point of the threading tool is
also placed ecxactly on cénter as
shown in Fig. 17 at right lor cutting
internal screw threads, The point of
the tool must be =6t perfectly square
with the work, This may be accom-
plished by fitting the point of the
toal into the center gage, as shown
in Fig. 18 at right.

When adjusting the threading tool
for culting internal threads, allow
sufficient clearance between the tool
and the inside diameter of the hale
to permit backing out the toal when
the end of the cut has been reached.
However the boring bar should be
as large in diaeeter and as short
as poasible ito prevent springing.

Vi S Fd & = e

Fig, 15, Top of eutier bil should ke sel on conder (or
culling serew thresds,

Cutter Bit

Fig. 18, Cutter hbi shaald be Ith wark,
ihm-l shawe, ler cuiting -‘:lln.-i.l'.:r:u-l ih"“,“
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g i Py £ ':_'-'l
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Flg. 18. Compeand rest of lathe set af Z0* sngle for cutting screw Uhreads,

Position of Compound Rest for

Cutting Screw Threads

In manufacturing planis where maximom production
ks detired it 15 customary to place the compound rest of
the lathe at an angle of 29° for cutling screw threads.
The compound rest is swung around o the right, as
shown in Figs. 19 and 20. When the compound rest is
set i this position and the compound rest screw s used
for adjusting the depth of cul, most of the metal is re-
moved by the left side of the threading tool. (See IFig.
21.) This permits the chip to curl out of the way belter
than if tool is fed straight in, and prevents tearing the
thread. Since the angle on the side of the threading ool
is 307, the right side of the wol will shave the thread
smooth and produce a.nice finish, although it does not
remove enough metal (o interfere with
the main chip which is taken by the
leit side of the tool

Depth of ?K : s
Chip : af Faad
Cutter Bit

Fig. 21, Action of thread cutting toel when csmis
pound resl is 56k at TR angle,

Fig. ZZ, Cutting & worew ihread on & p-lulm-n

Fig- .'I:-:! Carveel angle of coma
pound reat fer thread cwtting.

ihiread gage.



Fig. 33. Laths dag should b thght when work i mounted Bofweom the Laiha
eembers [ar culling screw ihreads,

Mounting the Work in the Lathe

When mounting work between the lathe cen-
ters for cutting screw threads, make sure thelathe
dog i3 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 o remove the work from the
lathe before the thread is finished make sorethat
the lathe dog is replaced in the same slot in
the face plate. Fig. 24- Chwck Jaws should be Hght whn

When threading work in the lathe chuck make g S
surc the chuck jaws are tight and the work is B
well supported, The chuck must be tight enough
on the spindle to prevent unscrewing when the
lathe s reversed. Never remove the work from
the chuck until the thread is fnished, @

When threading long slender shafts, use a fol-
lower rest, as shown in Fig. 25. The center rest
may be uied for supporting long work such as
pipe which is to be threaded on the inside.
(See Fig. 27.)

Fig. 8. Waski should bs puiked bach In
ehuck and well supported,

Flg. 2%, 'Cillﬁ'll l Illl gléader strew thresd, whik ibs Fig- Threading the end ol & plpe oa
s laollewar rest, ik Indlde wilh a comber rent.
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Fig. 28. Thread culting step attached to dovelall of snddia.

Adjusting the Thread Cutting Stop

On account of the lost mation caused by the play necessary for smooth operation
of the change gears, leadscrew, hali nuts, etc., the thread cutting tool must be with-
drawn quickly at the end of each cut, before the lathe spindle i reversed to retum
the tood to the starting point. If this is 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 susccessive chip.

The point of the tool should first be 22t 5o that it just touches the work, then lock
the thread cutting stop and turn 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 by
turning the cross feed screw to the left several times and move the tool to the point
where the thread is to start, Then tumn 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 original position, and by
turning the compound rest feed screw in 002" or 003"
the tool will be in a position to take the first cut.

Micrometer Collar May Be Used
in Place of Step

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 paint of threading N ™™
tool up so that it just touches the work, then adjust the "y 20, Micremeter collar om
micrometer collar on the cross feed screw to zero, ereas fowd serve ol lnihe..

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 cne complete turn, return the tool te the starting point and
turn the cross feed screw to the right one tumn, stopping at zero. The compound rest
feed screw may then be adjusted for any desired depth of chip.

11




Taking the First Cut on a Screw Thread

Take Light Trial Cut to Check
Lathe Set-up

After setting up the lathe, as explained on
the preceding pages, arrange the lathe fora
slow, back-geared spindle speed and take a
very light trial cut just deep enough to
geribe a line on the surface of the work, as
shown in Fig. 30. The purpose of this trial
cut is to make sure that the lathe is arrang-
ed 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.
31 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. 32 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
ihe 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 iz to be used or with a ring thread gage, if
oae i3 available. Fig. 33 shows how the nut may
be used for checking the thread. The nut should
fit snugly without play or shake but should mot
bind on the thread at any point,

If the angle of the thread is correct and the
thread is cut fo the comrect depth it will At the
nut perfectly. Howewver, if the angle of the
thread is incorrect or the lead is incosrect,
the thread may appear o fit the not bat 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 ring gage

12
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Fig. 34. mhh: lard oll to wark with smail ¢ bk

while qu

HErew In & bl steel thresd pape

Use Lard Oil When Cutting Screw
Threads in Steel

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

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

The oil should be applied gencrously preceding each cut. A small paint brush is
icleal for applying the oil when culting external screw threads, as fllustrated above.
Since lard oil i 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 ofl pump to provide a continuous Aow of oil,
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Resetting the Tool After the Thread
Has Been Started

If the thread cutting tool should need re-sharp-
ening, or if for any other reason it is necessary 0
remove the thread cutting tool before the thread
has been completed, the tool must be carefully re-
adjusted 3o that it will follow the original groove
when it is replaced in the lathe. There are several -
methods by which this can be accomplished. @

Before adjusting the tool, set the point of the

)

cutter bit square with the work, as ducnb:d on Fie 36 Aljestin pelar of Vernding
page 8 and take up all the lost motion in the -

change gears, hall nuts, etc., by pulling the belt forward by hand.

Ii 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 simultaneowsly
the point of the tool can be made to enter exactly into the osiginal groove.

Tf 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 gears, 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 finish-
ed by any one of several methods. The
45° chamfer on the end of the thread,
as shown in Fig. 35, is commonly used
for bolts, cap screws, etc, For machined
parts and special screws the end is
often finished by rounding with a form-
ing tool, as shown in Fig. 37. Fig. 38 . Finishing end of thread

with 45%
It is difficult to stop the threading

too! abruptly so some provision is usu-
ally made for clearance at the end of
the cut. In Fig. 36 a hole has been
drilled in the end of the shaft, and in
Fig. 37 a neck or groove has been cut
around the shaft. The groove is prefer-
able as the lathe musi be rum very
tlowly in order to obtain satisfactory
results with the drilled hole,

Fig.37. Finlaking snd of thread
with lorm Goel,
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Fig. 38, Thread dial indicator sitached 1o laihe tarrlage.

Use of Thread Dial Indicater in
Cutting Screw Threads

A thread dial indicator or threading clock is. usually T
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 Lime 20 that the tool will
follow the original cut. This saves time on long threads and
it also eliminates the necessity of reversing the lathespindle.

The threading dial contists of a worm wheel which i
attached (o the lower end of a shait and meshed with the Flg. 39 Fage of thread
lead screw. On the upper end of the shaft is the dial, As the o
lead serew revolves, the dial is turned and the numbers on the dial indicate points at
which the halfl nuis may be engaged.

L.

When cutting short threads it is better to leave the half-nuts engaged with the lead
screw, and when the end of the cut i3 reached, withdraw the tool and reverse the
lathe spindle to return the tool (o the starting point.

Rules for Operating Thread Dial on South Bend Lathe
For all even numbersd threads, cloge the half 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 1134, close
the half nuts at any odd numbered line.

The thread dial cannot be used when cutting metric serew threads.

15



Cutting Multiple Screw Threads

Multiple zcrew threads are used for ad-
Justing screws amd other applications where
a coarse lead is desired. The depth of the
thread & less tham for a single thread of
equal lead, making a stronger screw,

A multiple thread having two grooves is
known as a double thread, one having three
grooves a triphe thread, etc. (See Fig, 40.)
“The pich and bead of a muliple thread _
should not be confused. The pitch iz the dis- Fie- “L:.mh[m“"ﬂ ""‘“
tance from a point on one theead to the cor-
respanding point on the next thread, while the lead is the distance a screw thread
advances in one tarn.

When cutting multiple threads in the lathe the first thread is cut 10 the desired
depth. The work is then revelved part of a turn, and the second thread cut, ete
In order lo 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 sbois: a triple thread, three slms, ete, 10 it i3 nol convenient
to cut slots in the face plate, equally spaced studs may be attached to the face plate
and a straight tail lathe dog wsed.

Another method for indexing the work when cutting multiple threads s 10 dis-
engage the change gears after the fArgt thread haz been completed] and turm the
spindle to the required position for starting the next cut, If a double thread is
being cut and there are 48 teeth in the stwd gear, the spindle should be turned
antil 24 teeth have been passed. then the gears engaged and the second thread cut.

Cutting Left Hand Screw Threads
|

clockwizge when advancing (looking at head of
Fig. 41. & kelt hand serew thveail.

screw) as shown in Fig. 42. This is just the oppo-
slte of a right hand screw. Leit hand threads are
uzed for the cross feed screws of - lathes, the left
hand end of axles for automaobiles and wagons, one
end of a turabuckle, some pipe threads, ete.

Tn cutting left hand screw threads the lathe is sel
up exactly the same ag for cutting right hand screw
threads, except that the lathe must be arranged to

feed the tood from left to right, instead of from right SRR P 5
to left, when the spindle is revolving forward, ¥ e Rt o g
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How to Calculate Change Gears for
Cutting Screw Threads

Ii it is necessary to cut a special thread that docs not appear on the index chart
of a lathe or i no index chart is availalde, the gears required can easily be calculated.
Al South Benad Laithes are even geared; that is, the stud gear revolves the same
number of revolutions as the headstock spendle, amd when pears of the same size are
uid o both the lead screw and siod, the bead screw and spindle revolve the same
number of revolutions, so il is nob wecessary to consider the gearing between the
headsaock spandle amd the stud gear when calculating change gears.

If simple gearing i 1o be wsed, as shown in Fig, 43, the ratio of the number of
ieeth in the change gears used will be the 2ame as the ratio between the thread 1o
be cut and the thread on the lead screw, For example, o 10 threuds per inch are 1o
Yo gt on a lathe having a lead sceew with 6 threads per inch, the ratio of the change
gears would be 6 to 10, Thete numbers may be multiplied by any common multiplier
o obtain the number of teeth in the change gears that should be uzed,

Fule=To calculnte change gears, multiply the numbier of threads per inch 1o be
cut and the number of threads per inch in the lead screw by the same numlbser,

Example: PM'roldems—To cut 10 threads per inch on lathe having lead screw
with & threads per inch.
Rolution— 6 X 8 = 48 — N, of weth in gear on stud,
10 x 8§ = 80 = MNo. of teeth in gear on lead screw.

I these gears are not to be found in the change gear set, any other number may
be used as & commen multiplier, such as 3, 5, 7, etc.

When compound pearing, as shown in Fig. 44, is used, the ratio of the eom-
pound idler gears must alio be taken into consideration, but otherwise the eal-
culations arce the same as for simple gearing. FFor example, if the compound
idler gear ratio is 2 to 1. the threads cut are just twice the number per inch
as when simple gearing is nsed,

Diagram Shewing Simple and Compound Gearing

[T
Fig. 43, Simgle gearing. crans  Flg, 44, Compesnid praring.
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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 n
which the lathe may be set up for this kind of work, as illustrated below,

Fig. 45 shows a common hand tap being vaed 1o thread a aut which is beld in the
Lathe chuck, The handle of the tap wrench rests against the V way of the lathe Dwed.
and as the lathe spindle revolves slowly the tail-stock hand wheel is turned to feed
the tap through the nut. Plenty of oil shoukd be used on the tap if the nut is made
of steel,

Fig. 46 shows a seli-opening die mounted in the tailtsock gpindle of the lathe for
culling threads on stuls, Aiver -I-I.'|r1i1|||_r the lathe :=|1il1(1|f the tailstock is |I'II.‘-|'II:'-:|- h}l'
hand along ihe lathe bed until the die takes hold and stans to cut the thread, af-
ter which the die will pull the tailstock along. A die holder can be made for the
tailstock 1o hald common butten dies, but if they are used it s necesgary o peverse
the lathe spindle when the end of the thread has been reached.

Fir. 47 shows a dic mounted on the tool rest of the lathe, When nounted in this
manner the lead screw and hall nuts of the lathe may be used 1o feed the die =0 a
perfect leacd is obtained in the thread cut,

Fig. 48 zhows a lnthe equipped with special fixture for holding the work an the face
plate, and a turret for holding drills, loring bar and taps for boring and threading
the hole.

] ~ 3
. " T
Fig. 45, Using a tap lor threading & sl Fig. 4. Dis mounied in Eailateck of lathe lor
in the lathe hrcading #iwids.

Fig. 47. Dis seunted on lathe carcisge [or Fig. 48, Tap mounted fa Laiks turrot Tor
cubbing medurate theends. ihreading sprcial muls,
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Standard Screw Thread Forms

ANERICAN NXATIOXAL SCREW THEEAD
{Formerly U, 5. Standard Screw Thocad)
FORMULAY
1
Mo rha. For la.
10 == Dol = I", x L2052

I = Phigh = —

4. 1
== Flal 5 =
L]

FRENCH AND INTERNATIONAL SVSTEW
STANDARD 3CREW THEEAD
FORMULA

-
FaFlat=-

WINTIFORTIHN STANDARD SCREN THREAD
f‘l:,lll:!||I'L'l.:I
I'=thich =

'ﬁ'.h“l]h Pef s
Ib e Dbl 2 ', 3 6050

B =Radig— B 1"

SQUARE SCREW THEEAL

FORMTULA

ACHE SCREW THREAD
P "'"I FORMULA
= I & Finch w1 s
’ . No Thids, Per In
= Tap Ib = Diopth == 15 [, 4 10
F == Flag = JA707 I
C v Pl 53 ST07 P

BROWY & SHAKPE 2% WORN SCREW THRELD

FORMULA

]
F = Fach = - =
S, Thidhs, I'er in
13 == etk == G844 I,
F=Fu=—=351 I
C == Fim = 53 I




Metric Screw Threads

In Franee and other parts of Furope the
Tntermatboniad Standard Metric Screw Threads
2l other svstems of metric threads are wsed.
These threads are used extensively on micro-
seopes, telescopes and other optical and scien-
tilie instromments and surgicnl instruments,

Metrie threads are mensured in the Metee
Svstem instead of in the English system. and
i ospeber to cut theas on a lathie haviong an lag-
Tish lead serew, metric Fansposing Fears mist
B vaed. The ratio between the English syss
temn aml Metric System of measurcinent is
stich that compound transposing gears having
12 teeth and 100D teeth or 127 teeih amd 30
teeth mny Tse= migeal 1om |1rrf1,'r| el Fie Serey
threanls.

Metrie tramspozing  gears are  supplied
for both Stamlard Change Goear Lathes amd
Chiick Change Gear Lathes having English
||.':|.|:|. [Tl g LRI A medal r|1:|rl !-il1:|'i].11' Lan I"i;:.
51, showing the arrmngement of the gears
for cutting various pitches of metric serew
ihremels, 5 attacled to cach bnihe,

The form of the metrie thread iz =imilar
to the Mmerican Xational Screw “Uhread
foirm, ||.1;1.'i|1;; a G0 e loded :'||||;||_= and a flat
at the top of the thrend, Tat a small radins
at the root of the thremsd provides sreater
clearanee. (see Fig, M0

Fig, 9, Mearic Transposing Grass
Artnched Lo

METRIC THREAD CHART
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Fig. 51. Metrie Theead Culting Chast Tor
Laiths wilkh English Thread Lead Serew

and hletric Transpesing Cears.

Intematianal Standard Metric Serew Thread
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Fig. 83 & Standard Changes Grar Lathe with Meotric Lead Serew.

Lathe With Metric Lead Screw

Metric lathes equipped with metric lead serews are used where metric
serew threads are cut exclusively. The metric lathe is identical with the
English lathe, except that the lead serew, eross feed serew amnd compound
rest serew have metrie threads and all graduated collars read i the metrie

system instead of the English system,

AMetrie Inthes are 11.-|.|.|:|||_'.' windle im the
standard change gear type. as llustrated
above in Fig, 33, The gquick change gear
1}'|'n;' 1:{ ]mﬂm 1% not as 1'|.'.'|.|1:il_' :u]:qut‘ql Lia
ihe metric system as the standard change
gear lathe.

Change gear equipment supplied with
the lathe permits cutting cither right hand
or left hand metric serew threads. An
index chart (Fig. 54) is attached to the
lathe o show the arrangement of ihe
change gears for eutting the various
pitches of threads,

When it i necessary to cut both English
amd metric screw threads, an English lead
screw with metric {ransposing couipinent
is preferable to o metric lead sorew.,
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