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PREFACE

ONE of the great needs of industry today is well
trained workmen: men who are trained to work
with their hands and also to think about their work,
diagnose troubles and suggest improvements. No man
can hope to succeed in any line of work unless he is
willing to study it and inerease his own ability in it.

It is the purpose of this book to aid the beginner or
apprentice in the machine shop and the student in the
school shop, to secure a better understanding of the
fundamentals of the operation of a modern Screw
Cutting Engine Lathe. In illustrating and deseribing
the fundamental operations of modern lathe practice we
have made an effort to show only the best and most
practical methods and have tried to avoid tricks and
freak methods so that the beginner may learn how to
do his work properly.

We are indebted to so many manufacturers, engi-
neers, authors, educators, mechanies and friends for
assistance in the preparation of this book, that it would
be impossible to give them individual mention here.
However, we wish to express our appreciation for the
co-operation that has made this work possible.

SourH BEND LaTHE WORKS.
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HOW TO RUN A LATHE,
IN THE PORTUGUESE
LANGUAGE

“How to Run a Lathe" has
run into twenty-three editions in
the Portuguese language., There
are still some copies of this edi-
tion in stock and they may be
had at ten cents per copy while
they last.

HOW TO RUN A LATHE,
IN THE SPANISH
LANGUAGE

“How to Run a Lathe” is
printed in the Spanish language
and contains eighty pages. It
has reached to twenty-second
edition. We still have a small
stock of these hooks and they
may be had at ten cents per copy,
postpaid.

HOW TO RUN A LATHE,
IN CHINESE

The cut is from a photograph
of the Chinese Version of “How
to Run a Lathe,"” several thou-
sand copies of which were
printed in Shanghai. We sup-
plied over 150 cuts and the
translation was made by twenty-
six engineers representing six-
teen different countries. We
cannot supply copies of this book
as there are only a few in this
country,
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FACTORY OF THE SOUTH BEND LATHE WORKS
Established in 1906

Lathe Builders for Twenty-two Years

In 1906, more than 22 years ago, the South Bend Lathe Works was
established in South Bend, Indiana. Since that time more than 40,000
South Bend Lathes have been built and are now in use in the United
States and sixty-five foreign countries.

A halftone of the plant as it now appears is shown at the top of
this page. The ground area covers four and pne-half aeres. The floor
space area covers three and one-half acres. The equipment consists of
the finest machinery that ean be procured, Many of the machines
were designed specially for the work of building lathes, Jigs and
fixtures are used to insure accuracy and interchangeability of parts.

The business is devoted entirely to the manufacture of South Bend
Lathes and the production capacity is normally about 4,000 lathes per
annum. The production of lathes in such quantities makes it possible
to sell at a reasonable price without saerificing guality and at the same
time insures the highest degree of accuracy because in guantity produc-
tion accuracy is absolutely necessary.

With each South Bend Lathe a complete line of attachments can
be supplied equipping it for the working of metals in the manufac-
turing plant, in the toolroom and in the machine shop, or in any shop
where the most accurate work is desired.
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NAMES OF THE PRINCIPAL PARTS OF THE LATHE

S0UTH BEND LATHE

PRINCIPAL PARTS OF LATHE

£ REVERSE F2 TaIL 9TOCK

T -paCK GCAR LEVER 0= TAIL DTOCA MAND WHCEL
C DACH GEARS P SLI0ING GEAR
C-ariMOLE COME Q-GLAR OOX

F, HEAD STOCK - £ LEG

7 =HEAD ETOCK SPINOLE E-LEAD SCHEW

£ FACE FLATE T AACK

Hi-Sa00LE L= &PFRON HAND WHEEL.

0 CROSS FECD OALL CRAMK ¥ arROM
== TOOL, FOAT HrAPRON CLUTER

i COMPOUMO REST K cRrO29 FECO LEVER KNOB
L=TAR GTOCK SPINOLE ¥ +APROH HUT CAM
W Tam. GTOCW LEVER & LATHE BED

1228 MODEL

= a

The above cut is taken from a large drawing 28"x40” which can
be fastened to the wall for instruction purposes. A blue print of this
drawing will be sent to any instructor or foreman postpaid on receipt
of 25 cents.



6 SoutrtH BEND LATHE WORKS

THE TREE LATHE

The earliest style lathe of which we have
record is called the tree lathe. It was simple
in form as shown in the illustration, and is
known to have been in use over two hundred
vears ago.

Maudslay Lathe

MAUDSLAY LATHE BUILT IN ENGLAND IN 1797

There was not much further development in lathes until 1797,
when Henry Maudslay, an Englishman, designed and built a small
screw cutting engine lathe., See illustration above, This lathe which
is about a 10-inch swing, you will note is fitted with a Lead Screw,
which is geared to the spindle. The slide rest or carriage is driven
by the screw.

LATHES BUILT IN UNITED STATES

There were a few lathes built in the United States hetween 1800
and 1830, the beds being made of wood, with iron ways. In 1836
Putman of Fitchburg, Massachusetts, built a small lathe which was
fitted with a Lead Screw.

THE SCREW CUTTING LATHE

The screw cutting engine lathe is the oldest, the first developed
and most important of all the machine tools and from which were
developed all other machine tools. This lathe is sometimes called the
Universal Tool, It was the lathe that made possible the building of
the steamboat, the locomotive, the electric motor, the automobile and
all kinds of machinery used in industry. Without the lathe our greaf
industrial progress would have been impossible,
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Fig. 400,—Size of Lathe

The size of a Screw Cutting Lathe is determined by the swing
over bed and the length of bed. See drawing above.

A represents the swing over bed,
B represents the radius, one-half of the swing.

C represents the length of hed.

B represents the distance hetween centers when
end of tail stock iz flush with end of bed,

European tool manufacturers determine the size of a lathe by its
radius or center distance; for example, an 8-inch center lathe is a
lathe having a radius of 8 inches. What the European terms an 8-
inch center lathe, the Americans ecall a 16-inch swing lathe.
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Fig. 402,—Layout of Small Machine Shop (plan view)

EQUIPMENT

The equipment consists of a 16” lathe, 20" Drill Press and
127 Emery Grinder.

The dimensions of this room as shown in the drawing are 20 feet
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LAYOUT OF THE EQUIPMENT FOR A SMALL MACHINE SHODP

The Lineshaft.—The Lineshaft iz 131" in diameter, has a speed
of 260 R. I>. M., and is supported by three hangers, each 14" drop.
The length of the lineshaft depends upon the length of the shop
room. The distance between lineshaft hangers should not be more
than &'

Style of Drive.—The lineshaft drive is recommended for small
machine shops rather than individual electrie motor drive for each
jnachine, The reason is that with a lineshaft, one motor will serve
and a number of machines may be driven from this lineshaft.

Pulleys.—Wood pulleys, erown face, are recommended on the line-
shaft, except for the grinder and the drill press, and as both of these
machines have shifting belts the pulleys on the lineshaft should hbe
straight face.

The Motor.—The Motor is a 2 H, P., constant speed, 1750 R, P. M.,
set onn a bracket on the side wall, high enough so that the belt will
not interfere with the workmen passing underneath,

This motor has ample power to run the three machines in the
equipment, all under load at the same time.

The Lathe.—The Lathe is set in a position where the light shines
over the right shoulder of the operator. There iz plenty of space
between the operator and the bench., The lathe countershaft has the
left belt straight and the right belt erossed to lineshaft. For instrue-
tions for erecting the Lathe, see Page 10,

The Drill Press.—The Drill Press is sget almost under the line-
shaft, and is driven by a c¢ross belt direct from the lineshaft.

The Grinder.—The Grinder is set on the opposite side of the line-
shaft, and is driven by its countershaft from the lineshaft,

The Bench.—The Bench is made of wood and ig 30" wide and 327
high,

BLUE PRINTS

A Dblue print 12"x18"” can be had of the layout on Page 8. If
a different layout is required including other equipment, we will submit
drawings on request, as we have a large number of lavouts and founda-
tion plans for machine shops of various types and sizes., We make no
charge for this service.

THE AVERAGE SMALL SHOP

A lineshaft 11i" is used so that wood pulleys can bhe clamped to
the shaft securely. A lineshaft smaller in diameter makes it diffi-
cult to fasten wood split pulleys.

The speed of the lineshaft is 250 R.P.M, which is the speed used
in the industrial shop. 200 R.P.M. is satistactory for the small re-
pair shop,
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LOCATING AND SETTING THE LATHE

The location of the lathe in the shop has much to do with its satis-
factory operation. The lathe should be so located that it will not set
closer than 18 inches to any other machine or wall, This will give
room for making necessary adjustments. On the operator's side of
the lathe, there should be at least 42 inches clearance, this gives the
operator sufficient room to work, and also room for another person
to pass back of the operator without interfering with his work,

The lathe should be located so that the light will shine over the
operator’s right shoulder, or so that his back will be toward the
window.

The lathe should be =et on a solid floor to keep down vibration. If
necessary the floor should be braced to prevent its shaking. After the
lathe has been set and leveled, it should then be securely fastened fo the

floor with lag screws.

Fig. 403,—Leveling the Lathe

Fig. 403 shows the proper method of leveling a lathe. No lathe can
do acecurate work unless it is level and if at any time the machine is
not doing accurate work, one of the first tests should be to see if it is
setting level.

To level a lathe, place a level at least 18" long across the ways
under the head stock center. See Fig, 403. If you have another level,
place this across the ways at the tail stock end of the bed. Shim under-
neath the legs with shingles or thin strips of wood until the lathe is
perfectly level.

Place the level lengthwise of the bed and test the bed on both the
front and the back ways, If the lathe is not level in this direction shim
up as before and again test with the level cross ways of the bed.
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TO HANG THE COUNTERSHAFT

First: Place a plumb bob over the lineshaft in two different posi-
tions on the same side of the shaft about ten feet apart, to get a chalk
line on the floor parallel to the lineshaft.

Second: Locate the lathe in the desired position parallel with the
chalk line on the floor. Draw another line parallel with this lineshaft
line about on center with the lathe bed under the head and tail spindles.
Draw a third line %" back of lathe center line, for the countershaft.
These three lines should be parallel. Transfer the countershaft line to
the ceiling by use of the plumb bobh,

Fig. 404.—Attaching a Lathe Countershaft to Joists

Third: Bolt the countershaft hangers on the two 2x6s. Remove
the shafting and pulleys. Fasten the 2x6s and hangers to the ceiling by
lag bolts, as per illustration, to the joists so that the center line of the
countershaft will be directly over and parallel to the countershaft center
line as marked on the floor. It would be well to drill a small hole in
the wood and put soap on the lag holts, so they can be serewed in easily.

After the 2x6s are fastened to the ceiling, replace the countershaft
in its hanger. The hangers are provided with longitudinal holes for ad-
justment. Adjust the hangers so that the countershaft will be parallel
with the lineshaft. At the same time level the lineshaft. Fasten
hangers securely to the 2x6s. See that shaft revolves freely, and that
the set screws that hold the boxes are tight, and also fasten the jam
nuts on the set screws. Note carefully the two collars inside the boxes.
These collars should be fastened securely as they prevent end play of
the countershaft. After these collars are fastened, try again and see
that the countershaft revolves freely.

Specifications of Countershafts for South Bend Lathes

Size of C.8. Speed of | SBize of C.8. | Speed of

Size of Friction Counter- Size of Friction Counter-
Lathe Pulley shaflt Lathe Pulley shafi

==

9 in. | 6%x24 in. (290 RP.M.| 16 in. | 10x3% in. |225 R.P.M.

11, | 6%x24 in. 290 RP.M. 18 in._| 12x4% in. 200 R.P.M,
13 in, ‘ 8 x2% in.|275 R.P.M.| 21 in. | 12x4% in. |175 R.P.M.

15 in.

10 x3% in.|250 R.P.M.| 24 in. | 14x5 in. |i50 B. P
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RULES FOR CALCULATING THE SPEED
AND SIZE OF PULLEYS

The driving pulley is called the driver and the driven pulley is the
driven or follower.

R. P. M. indicates the number of revolutions per minute.

Problem 1.—The revolutions of driver and driven, and the diam-
eter of the driven being given, required the diameter of the driver.

RULE.—Multiply the diameter of the driven by its number of revo-
Iutions, and divide by the number of revolutions of the driver.

Problem 2.—The diameter and revolutions of the driver being
given, required the diameter of the driven to make a given number of
revolutions in the same time.

RULE.—Multiply the diameter of the driver by its number of revo-
lutions, and divide the product by the given number of revolutions of
the driven.

Problem 8.—The diameter and number of revolutions of the driver,
with the diameter of the driven, being given, required the revolutions
of the driven.

RULE.—Multiply the diameter of the drviver by its number of revo-
lutions, and divide by the diameter of the driven.

Problem 4.—The diameter of the driver and driven, and the number
of revolutions of the driven, being given, required the number of revolu-
tions of the driver.

RULE.—Multiply the diameter of the driven by its number of revo=
lutions, and divide by the diameter of the driver.

Q@i S

Fig. 405
One of the pulleys is the driver, the other is the driven.

Example: Problem 1,
Given: Speed of the driving pulley 260 R.P.M. Speed of the
driven pulley 390 R.P.M. Diameter of the driven pulley 87,

To Find the diameter of the driving pulley.
390 X 8§ —3120
3120+-260=12"

The diameter of the driving pulley is 127,
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LACING A LEATHER BELT

A leather belt should have the smooth or grain side running next
to the pulley, because the smooth surface of the belt eliminates air
pockets between the belt and the pulleys, and belt slipping is reduced

to a minimum.

In measuring for the length of belt newvded, place a steel tape or a
strong cord over the pulleys that the belt is to run on. Draw taut and
read the measurement on the tape, or cut the cord at the proper place.

Straighten the belt out on the floor and measure it with the cord or
tape, drawing the cord as taut as you did when measuring over the
pulleys. Mark the length of the belt with a square and cut off evenly.

Fig, 407.—~—Smooth Side of

r T @ Belting

Fig. 407 shows the smooth
or grain side of a 3-inch leather
helt that has been laced. The
lacing is mnot crossed on this
gide,

Fig. 408.—Rough BSide of
Belting

Fig. 408 shows the outer or
rough side of the =same belt.
g The lacing has been crossed on

this side of the belt,

\,—\_/J/ The holes for the rawhide
s T -~ = or leather lacing should be
ig. 407 ig. 408 punched a sufficient distance

from the edge in order nof to weaken the belt. These holes should be
just large enough to permit the lacing to be pulled through.

I'ig, 407. Start lacing the belt on the smooth side by placing one
end of the lace through hole No, 1, the other end through hole No. 6.
Pull tight and even up at ends of the lacing. Lace alternately in the

following order:

From No. 6 to No. 2, and from No. 1 to No. 5.
From No. 5 to No. 3, and from No. 2 to No. 4,
Trom No. 4 to No. 2, and from No. 3 to No. b.
From No. 5 to No. 3, and from No. 2 to No. 4.
From No. 4 to No. 1, and out and from No. 3 to No. 6.
From No. 6 to No. 1, and from No. 1 to No. 6§ and out.

In lacing wider belts, the same plan can be used as shown in above
drawing. For example, a 5-inch belt requires 5 holes on the edge

where the belt meets,
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SHIFTING A BELT

The belt running between the countershaft and the lathe spindle
should be leather, double ply, and laced with rawhide lacing.

Fig. 409.—Shifting Belt on Lathe

Fig. 409 shows the method of shifting the
belt on the spindle cone while the lathe is
running. With a stick in his right hand, the
operator pushes the belt from one cone step
to another, keeping a firm hold on the stick,

To shift the belt on the countershaft cone
to a larger step, the operator uses a long belt
stick with an iron pin in the end, as shown in
Fig, 410. While the countershaft is revolv-
ing, give the belt a sharp push and twist with
the pin on the end of the stick.

Fig. 410.—Shifting Belt on
Countershaft

For the beginner, we recommend when shifting belts, he stop the
lathe and shift by hand by pulling the belt, and slipping one side off of
the larger step cone, then complete the shift to the desired position,
and again turn by hand to run the belt in the proper position.

After a little experience of shifting by hand, he will learn how

to shift the belt while the lathe is running.
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OILING THE LATHE

Fig. 411.—0iling the Lathe

Fig. 411 shows a photograph of the lathe with the prinecipal oil holes
indicated by arrows. There is a symbol at the end of each arrow
showing how frequently each bearing should be oiled. Start with oil
hole marked “A” and follow through in regular order, B, C, D, etec.

Key to Symbols

O indicates bearings that are to be oiled daily.
[ indicates bearings that are to be oiled weekly,

A—S8pindle Bearing (Large) FE—Apron Cross Feed Gear Bearing
B—Cone Bearings S —Apron Worm Support Bracket
C—Back Gear Quill Bearings — T—Lead Screw Half Nut
D—S8pindle Bearing (Small) TT—TLead Screw Bearing (Right
FE—Eeverse Twin Gears Bearing Ind)

F—Primary Gear Bearing V—TLiead Secrew Thread
(G—Primary 8liding Gear Bearing W—mTail Stock Barrel and Nut Bear-
H—Primary Drive Gear Bearing ings

I—Cear Box Shaft Bearings N—28addle Bearings (Four)
J—Teverse Lever Bearing Y —0Cross Feed Bushing

K—Gear Box Bearings Z—Compound Rezt Bushing
L—Quick Change Lever a—Cross Feed Screw Bearing
M-—Cear Box Shaft Bearings b—Compound Fest Screw Threads
N—Apron Worm Bracket Bearing c—Apron Rack Pinion Bearing
O—Apron Worm d—S8addle Gib Surface Bearing
P—TFriction Feed Clutch Bearing e—Anron Hand Wheel Bearing

Q—Apron Idler Gear Bearing f—Saddle Bearings (Four)
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OILING THE LATHE

Keeping the lathe well oiled has much to do with the life of the
lathe and the quality of the work it will turn out. Follow these direc-
tions carefully if you wish to keep your lathe in first class condition.

First.—Use only a good grade of machine oil, equal in quality to
Atlantic Red, in oiling the lathe., 0il all bearings regularly as di-
rected in Fig, 411,

Second.—Always oil in the order indicated so that no holes will he
missed. If you do this you will soon form the habit and the oiling will
require only a very short time.

Third.—Do not use an excess of oil. A few drops is sufficient and
if more is applied, it will only run out of the bearings and get on the
machine, making it necessary for you to clean the machine more fre-
gquently.

Fourth.—After you have completed the process of oiling the lathe
and countershaft wipe off the excess oil around the bearings with a
clean cloth or waste.

Fifth.—Take pride in keeping the lathe clean and neat. You will
do better work on a clean machine than a dirty one. If compressed air
ig available, use this occasionally to blow off all dirt and refuse.

Fig. 412.—0iling the Countershaft

Fig. 412 shows a photograph of the countershaft with the principal
0il holes indicated by arrows. There is a symbol at the end of each
arrow showing how frequently each bearing should be oiled. 0il the
countershaft as regularly as the lathe itself. The fact that the counter-
shaft is not as easy to get to as the lathe, is no excuse for slighting it.

Key to Symbols

O Indicates bearings that are to be oiled daily.
[] Indicates bearings that are to be oiled weekly,

j—Countershaft Bearing.

k—rease Cup Friction Cluteh Pulley.
t—Countershaft Yoke Lever and Yoke Cone,
m—~>Grease Cup Friection Cluich FPulley.
n—Countershaft Bearing,

Neither the Iathe nor the countershaft should be oiled while the
machine is in motion.
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Cross Section of a Lathe Head Stock

The principal parts of the head stock of the New South Bend Lathe
are shown in the above drawing. They are: the Steel Spindle, Bronze
Bearings, Spindle Cone, Back Gears, Reverse Gears, Take-up Nut,
Thrust Collar and Head Stock I'rame. '

{x\\\\

|

Cross Section of a Lathe Tail Stock

The Tail Stock of the New South Bend Lathe is shown above. The
principal parts are, the Steel Spindle, Spindle Adjusting Screw, Barrel
Nut, Spindle Binding Clamp, Tail Spindle Center, Bolt for Clamping
Tail Stoek to Bed, Tail Stock Top, and Tail Stock Bottom.

The Lead Screw of the Lathe

The illustration shows a section of the lead screw of the New
South Bend Lathe. These lead screws are made of a special steel,
have a coarse pitch Aeme {hread and are cut with precision accuracy,
on a special machine equipped with a master lead serew which permits
the finest precision thread gauges, taps, etc., to meet the most exacting
regquirements,
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FITTING THE BRONZE
SPINDLE BEARINGS

The Bronze Bearings for
the spindle are machined
all over and are hand fit-
ted to the housings of the
headstock. The spindle
being finished ground, is
placed in the bronze hear-
ings and turned by hand.
The prussian blue on the
spindle will mark the
high points of the bronze
bearings for hand scrap-
ing, The scraping of
these bearings to a per-
fect fit requires great skill.

HAND SCRAPING THE WAYS OF A
LATHE BED

After a lathe bed has been machined it is
thoroughly seasoned, then finish planed.
Extreme accuracy is obtained by scraping
the ways by hand, so all South Bend Lathe
Beds are hand finished and frosted by
master eraftsmen preparatory to the fitting
of the carriage, headstock and tailstock.

HAND SCRAPING ON
MACHINE PARTS

The accuracy and preecision
of a fine piece of machinery
depends upon the fit of the
bearings. Sliding surfaces
must be hand scraped and also
the important eylindrical
bearings,

The surface plate, shown in the illustration, is used in the build-
ing of fine machinery to test plane surfaces while hand seraping. Two
Surface plates are necessary so that they may be tested together occa-
sionally and the surface kept perfectly true and flat.
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South Bend
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THE NEW MODEL BACK GEARED QUICK CHANGE SCREW
CUTTING LATHE WITH OVERHEAD COUNTERSHAFT DRIVE

The new model back geared quick change screw cutting lathe,
illustrated above, has a multitude of uses. It has the power for heavy
production in manufacturing plants, the precision and acecuracy for
fine tool room work, and the capacity for a wide variety of general use.

The lathe here has eight changes of spindle speed. Four speeds
direct from the belt driven cone and four more thru application of
the back gears: giving the operator the variety of speeds necessary
to take care of the class of work he has to do. The spindle is hollow
to allow long rods, bars or tubing to be passed thru for machining.
A draw-in collet chuck, of either hand wheel or guick acting hand
lever type may be used for this kind of work.

The lead screw controls the carriage travel and hasg gix Acme
threads per inch. The accuracy and precision with which an operator
can make thread gauges, taps, screw gauges, ete., is governed by the
lead screw. Therefore the threads of the lead screw are used for
thread cutting only. A spline in the lead screw drives a worm in the
apron which cperates both the automatic longitudinal and cross feeds.
An automatic safety interloek prevents any possibility of the thread
cutting split nuts and friction automatic feeds becoming engaged at
same time,

The compound rest is graduated on the base 180 degrees, per-
mifting it to be clamped to feed the cutting tool at any desired angle.
The compound rest screw collar and cross feed serew collar are both
graduated to read in one-thousandths of an inch. For ordinary taper
turning, a set-over arrangement of the tailstock is made. Other tapers
can be obtained by using the taper attachment described on page 82.

The quick change gear box provides 48 changes of pitech for cutting
screw threads, either right or left hand, ranging from 2 to 112 threads
per inch, It also controls the various automatic longitudinal and
automatic cross feeds.
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COUNTERSHAFT AND REGULAR EQUIPMENT OF A MODERN
BACK GEARED SCREW CUTTING PRECISION LATHE

The regular equipment of a Screw Cutting Lathe is shown above
and is included in the price of the lathe. On the arrival of the new
lathe, check off each part of the equipment as deseribed in the list
below to see that none of the parts are lost or broken. The items
illustrated above are furnished with the Lathes shown and described
on pages 20 and 129 of this book.

1. The Improved Double Friction Countershaft is efficient and
durable, It is accurately balanced and can be operated at high speed
without vibration. Two Drive Pulleys equipped with Quick Acting
Rim-Grip Friction Clutches expand against the rim. One Pulley used
for eross belt furnishes reverse drive. Pressure grease cups lubricate
the hub of the clutch pulleys. The countershaft bearings are adjustable
in the hangers and are provided with felt wick oilers.

2. The large Face Plate threaded and fitted to the spindle nose
of lathe.

3. The small Face Plate threaded and fitted to the spindle nose
of lathe.

4. Tool Post, Ring, Wedge and Wrench are drop forged steel,
case hardened. The Tool Post set screw is tool steel hardened and
tempered.

5. Adjustable thread cutting stop for regulating the depth of chip

in thread cutting.

6. Two tool steel Lathe Centers, one soft for head and the other
hard for tail spindle and a taper sleeve for the head spindle.

7. Center Rest to support long, slender work while being turned
and for supporting work while drilling, boring, reaming, etc.

8. Follower Rest which travels with the cutting tool for support-
Ing long, slender work while being machined between centers.

9. Wrenches for Tailstock, Compound Rest and Tool Post.
10. Lag Screws for fastening lathe and countershaft.

11. Change Gears for thread cutting, automatic cross and longi-
tudinal feeds, on Standard Change Gear Lathes,

Note: Change Gears are not required on Quick Change Gear
L&th_es as the gear box takes care of the changes. Change Gears are
furnished only with Standard Change Gear Lathes,
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Fig. 413.—Operating Parts of a Lathe

STARTING THE NEW LATHE

Before starting the new lathe, study the action of the principal
operating parts. These are marked in the illustration above and de-
scribed herewith,

DIRECT CONE DRIVE OF THE SPINDLE

To prepare the spindle to operate on direct cone drive, throw the
back gear lever outward from you. This causes the back gears to move
out of mesh. Then loosen the bull gear clamp and slide it upward
until it enters the recess in the spindle cone. If the bull gear clamp
does not enter the recess readily, rotate the cone until vou feel the
clamp entering the slot. Then tighten the clamp and the spindle is
connected for direct cone drive.

BACK GEAR DRIVE OF THE SPINDLE

To connect the back gears with the spindle, loosen the bull gear
clamp. Move it to a down position and fasten. This disconnects the
cone and allows it to revolve freely on the spindle. Then pull the back
gear lever forward. This will bring the back gears into mesh. The
lathe is now connected for back gear drive.

Never throw the back gears IN or OUT of mesh while the lathe
spindle is revolving,

THE REVERSE LEVER

The reverse lever is located on the left hand end of the head stock.
It is used to connect the lathe spindle through a train of gearing, with
the lead screw to drive the carriage in either direction. This re-
verse lever has three positions: position up, position central and posi-
tion down. When the reverse lever is in central position, the lead serew
is disconnected from the spindle.

Never change the position of the reverse lever in either direction
whilé the lathe spindle is revolving,
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THE AUTOMATIC FRICTION CLUTCH

The automatic friction eclutch controls the operation of both the
automatic longitudinal feed and the automatic cross feed. If, therefore,
the automatic feeds are not in use, the friction clutch knob should be
loosened or unscrewed a couple of turns to the left.

THE AUTOMATIC FEED LEVER KNODB

The automatic feed lever knob is used for operating the automatie
jongitudinal feed and the automatic cross feed. The automatic feed
lever knob in the apron has three positions: position up, position cen-
tral and position down.

AUTOMATIC LONGITUDINAL: FEED OF THE CARRIAGE

To conneect the automatic longitudinal feed of the carriage of a
Quick Change Gear Lathe to feed from right to left in the direction of
the head stock, move the reverse lever to a down position. Move auto-
matic feed lever knob into up position and fasten, then tighten aufo-
matie friction cluteh.

For the Standard Change Gear Lathe, the position of the reverse
lever for automatic longitudinal feed may be up or down according lo
whether simple or compound gearing connects the spindle with the lead
screw,

AUTOMATIC CROSS FEED

To connect the automatic cross feed on a Quick Change Gear Lathe,
loosen the automatic feed lever knob and move it to down position and
fasten, then tighten the automatic friction cluteh., The automatic cross
feed is in action for feeding ithe tool in the direction of the operator
from the axis of the spindle, providing the reverse lever is in down
position.

For the Standard Change Gear Lathe ithe position of the reverse
lever for automatic cross feed, may be up or down according to whether
simple or compound gearing connects the spindle with the lead serew.

The gautomatic feed lever knob is controlled by a safety device. For
example: when cutting a thread the automatic feed lever knob is locked
in central position and while in this position, it is impossible for either
of the automatic feeds to get into action. ¥or description of safety
device see page 24.

SPLIT NUT LEVER FOR THREAD CUTTING

The split nut lever controls the split nuts or half nuts in the apron
that elamp on the lead screw for thread cutting.

When the split nut lever is in down position the split nuts are open,
and out of contact. When the split nut lever is in up position, the
split nuts are clamped on the thread of the lead screw ready for thread
cutting,

The thread of the lead serew is used for thread cutting only, as
both the automatic feeds in the apron are driven by the spline in the
lead serew and not by the thread of the lead screw.
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SAFETY DEVICE FOR SOUTH BEND LATHES

This safety de-
|n1.ﬂt'r:|n|1 Hl'r#-%i‘lmfmlu Ty

o

engaging of the
automatic feeds
while the split
nut is clamped
to the lead screw
for thread cut-
ting, and vice
&/ versa it prevents
M G K the split nut be-
Fiz. 414 ing clamped on
the lead serew while either the automatic cross feed or automatic longi-
tudinal feed is in actlon.
F'igure 414 shows the interior view of the improved apron on South
Bend Lathes. “G"” Safety device. “K" Automatic feed lever., “M"
Split half nuts.

1
@

vice prevents the
AR L LA i

ET = 5’ Set for Thread Cuttling
,ﬂ..l { =

Figure 415 shows the mechanism
of the casting cut away to show the
action of the safety deviee when
cutting threads. Split nuts “M" are

closed on the lead screw. Feed
Ilever “K" is locked in neutral posi-
tion.

Set for Automatic Feed

Figure 416 shows the safety device
‘" locking split half nuts in an
open position. It also shows the feed
lever “K" in position for operation
of automatie longitudinal feed. For
automatie eross feed operation, slide
feed lever “K" to the bottom of the

slot,

Safety Device is Fool Proof

This safety device is fool proof.
It works automatically without any
attention from the operator. The
feed mechanism is also fool proof, as
the automatic cross feed and the
M £ K automatic longitudinal feed cannot

Fig. 416 be engaged at the same Ltime,.
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Fig. 417.—Application of Lathe Tools

}'fﬂ‘- 1. Left Hand Side Tool No. 7. Cutting-off Tool.

No. 2. Right Hand Side Tool. No. 8. Threading Tool.

1':0. 3. Right Hand Corner Tool, No. 9. Right Hand Threading Tool,
No f Right Hand Turning Tool. No, 1t Round Nose Finishing Tool.
I:D- ?3 Left Harnd Turning Tool. No. 11, Internal Boring Tool

No, §,

Round Nose Turning Tool, No. 12, Internal Threading Tool.
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Fig. 418

Fig. 421

W

5

\

Fig, 418 is a cutting off
tool, hardened and ground,
ready for use. The blade
has clearance on both sides,
and requires grinding only on
the end.

Fig. 419% is a boring tool
with an adjustable bar in
which small hardened steel
bits are inserted. This tool
may be used also for internal
thread cutting,

Fig. 420 is a threading
tool, the cutter of which is
hardened and ground, and is
adjustable. This cutfer re-
quires grinding on the top
edge only. It therefore al-
ways remaing ifrue to form
and angle.

I"ig. 421 is a threading tool,
holding an adjustable cutter
that is hardened and ground
to shape, and requires grind.
ing on the top edge only to
sharpen.

\\\
9 10 11 12

Fig. 422. Forged Steel Lathe Tools

1. T.eft-hand Side Tool,

2 Right-hand Side Tool,

4. Hight-hand Bent Tool.

4. Might-hand Diamond Point. 1
h. Left-hand Diamond FPoint. 1
. BHound Nose Tool, 1

| R RS e R A |

Cutting -0 Tool.
Threading Tool.

Bent Threading Tool.
Roughinge Tool.

Boring Tool.

Inside Threading Tool,

FORGED STEEL LATHE TOOLS
Fig. 422 shows twelve forged carbon steel lathe tools used in the

various machining operations on the lathe. The forged lathe tool is
used more on large lathes for heavy work,

High Speed Forged Steel Lathe Tools
The twelve forged steel lathe tools illustrated above may also be

made of high speed =steel.
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LATHE TOOLS

The lathe tool is used for the cutting and machining of metals
jn the lathe. It is held in the tool post of the compound rest, and is
fed to the revolving work by hand feed or by automatic feed,

Fig. 423.—Tool Holder with Inserted Cutting Bits of High Speed Steel

Lﬁf_t Hand Round Nose Right Hand Left Hand
'I'ummg Tool Turning Tosl Turning Tool Corner Tool

Right Hand Left Hand Sguare Nose  Right Hand  Brass Tool
Corner Tool Side Tool Tool Side Tool

Fig. 424.—High Speed Cutting Bits Ground to Form

_Right- hand.—A right hand tool is one that takes a cutting chip
While the feed is operating from right to left, or feeding towards the
head stock,

) Left hand.—A left hand cutting tool is one that takes a cutting
chip from left to right, or feeding towards the tail stock,
HIGH SPEED STEEL BITS
Require grinding only to make
them ready for use in
Lathe Tool Holders

High Speed Steel Bits for Tool Holders
Size of Bauares: .. & 14" 0" 36" 15"
“€ngth ,,....... 13" 2" 234" alg” 33"
rice Each ...... 15 .20 35

8D .90
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GRINDING OR SHARPENING THE CUTTING EDGE OF THE
LATHE TOOL

The efficiency of the lathe tool depends a great deal upon the
way it is ground or sharpened, The cutting edge of the tool must
have the proper side clearance, front clearance, side rake and back

rake.

BACK RAKE TDE RAKE

P

FIRONT CLEHEHN.:E/:-JDE CLEHERMEEJ
Fig. 425

Fig. 426.—For Cutting Mild Steel

Fig. 427.—For Cutting Carbon Tool Steel and
Cast Iron

Cutting Edge of Tool

Fig, 425 illustrates the
front clearance, the side
clearance, the gide rake and
the back rake of the cutting
edge of the tool. All of these
angles are important, and
should he remembered when
grinding a cutting tool.

Angle of Tool for Cutting
Mild Steel

IF'ig., 426 1illustrates a
ground cutting tool for the
machining of mild steel,

The angles of back rake
and side rake are quite pro-
nounced, as are also the
angles of front clearance and
side clearance,

Angle of Tool for Cutting
High Carbon Steel and
Cast Iron

Fig. 427 illustrates the
tool for cutting annealed tool
steel and high ecarbon steel
and ecast iron. The angle of
clearance and rake are not
g0 sharp as in the tool for
cutting steel, but then there
is sufficient slope and clear-
ance,
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Angle of Tool for Cutting
Bronze and DBrass

Fig, 428 shows the turning
tool ground for machining
hronze and brass. You will
note that the tool has no back
or side rake, and that the
cutting edge of the tool is on
the center line.

B Fig. 428.—Turning Tool for Bronze Work

Fig, 429 shows a cutting off
or parting tool ground for
machining both steel and cast
iron. There is back rake, a
chip ecurve, front clearance
and side clearance but no side

1IN rake. The side clearance is

R £ : i - 5
FRONT CLEARANCE //\%; CLEARANCE — ;;-riaé?lmﬂ”‘mt 90 B SBEER

Fig 420.—Cutting Off Toal

BACK RAKE CHIP CURVE
\ B

Fig. 430 shows a cutting
off tool in a tool holder.
Note that the cutting edge of
the tool is on a center line
with the work.

Fig. 421 shows
the cutting edge

E of a boring tool.
There is both a
side rake and a

@ back rake to this
cutting edge and

Fig. 431.—Boring Tool Cutting Edge the front and
side clearance is

flh{mt the same as for the turning tool, The height of the cutting edge
1S exactly on the center line.
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HEIGHT OF THE CUTTING TOOL FOR TURNING STEEL
AND CAST 1RON

The position of the cutting edge of a turning tool for machining
metal is important. In the cutting of mild steel and cast iron, the
best results are obtained when
the cutting point of the tool is
about /" above the center for
each inch in diameter of the
work.

Insert the tool holder in the
tool post and raise or lower
the point of the tool to the
height indicated in the pre-
ceding paragraph by moving
the wedge in or out of the tool post ring. To test this height run the
cross slide in until the point of the tool is opposite the tail center point.

Fig. 432.—Position of Turning Tool

HOLDING THE TOOL IN THE TOOL POST

The tool holder should be held
firmly in the tool post. The end
of the holder should not extend
too far from the edge of the
compound rest, See “B,"” Fig, 433,

A which is about the correct dis-
tance,

The eutting edge of the tool bit
should not extend far beyond the
holder, See "A,"” Fig., 433 which
‘I I__B is about the correct distance,

When the tool bit extends too far
ﬁ from the holder or the tool holder
| extends too far from the tool
post, the tool will spring and the

tool point catch in the work, de-
Fig. 433.—The Toel Holder stroying both tool and work,

[

KEEP THE CUTTING TOOLS SHARP

The cutting tools must have a sharp, keen edge, in order to do fine
accurate work. First-class workmen take pride in keeping their tools
in condition. After grinding a tool on the emery wheel, its wearing
qualities will be improved if it is honed by hand with a small oil
stone, using a couple of drops of oil.
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MEASURING WITH CALIPERS

Setting an Outside Caliper to a
Steel Scale

Fig., 434 shows a method of
setting an outside ealiper to a steel
scale. The scale is held in the
left hand and the caliper in the
right hand. The caliper is sup-
ported by the thumb of the left
hand and the adjustnient is made
with the thumb and first finger of
the right hand.

Correct Tosition of the Caliper in
Measuring the Diameter of a
Cylinder

Fig. 435 shows the proper ap-
plication of the outside caliper
when measuring the diameter of a
cylinder or a shaft. Note the
dotted line connecting points “A"
and “B" where the caliper comes
in contact with the work, is at
right angles to the center line of
the work, and at a point where the
true diameter of the eylinder can
he measured. When the caliper
measures properly, it should just
gslip over the shaft of its own
weight. Never force a caliper, It
Fig. 435.—Position of Caliper will spring and the measurement

in Measuring Diameters will not be accurate.

Setting an Inside Caliper to a
=cale

To set an inside caliper for a
definite dimension, place the end
of the scale against a flat surface
and the end of the caliper at the
edge and end of the scale. Ad-
just the other end of the caliper
to the required dimension.

Fig. 436.—Setting the Inside Caliper
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APPLICATION OF INSIDE CALIPER

In measuring the diameter of a
hole place the caliper in the hole
as shown on the dotted line and
raise the hand slowly. Adjust the
caliper in the meantime, then take
another cut with the boring tool,
and test with the caliper again.
Continue until the proper dimen-
sion iz obtained. Do not force the
caliper. Develop a fine “‘caliper
touch.” Be sure the points of the
caliper are across the diameter of
the hole being measured,

Fig. 437.—Using the Inside Caliper

Transferring Measurement from an Outside to an Inside Caliper

Fig. 438 shows
the method of
transifer-
ring measure-
ment from an
outside to an in-
side caliper. The
point of one leg
of the inside cal-
iper rests on a
similar point of
the outside cali-
Fig. 438.—Transferring Measurement from an Outside to an  PETL. Using this

Inside Caliper contact point as
a pivot, move the inside caliper along the dotted line shown in illus-
tration, and adjust with the thumb screw until you feel your measure-
ment is just right.
If yvou wish to transfer measurement from an inside caliper to an
outside caliper, reverse the process deseribed above, holding the inside
caliper in the left hand and the outside caliper in the right hand.

“aliper FEEL
The accuracy of all contact measurements is dependent upon the
touch or feel. Therefore the contact measuring tool should be held by
the fingers only, and in such a way as to bring it in contact with the
finger tips. The caliper should be delicately and lightly held, instead
of gripped tightly, because if the caliper is gripped harshly between the
fingers, the sense of touch is very much impaired.

LATHE CATALOG
If interested in securing further information on any of the lathes,
tools or accessories described in this hand book, write for a free copy
of our illustrated catalog, which describes the eatire line, also giving
the prices.
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Fig, 439.—Using a Micrometer Caliper Measuring Work in the Lathe

=

Fig. 440.—Using an Internal Micrometer Caliper Measuring the Diameter
of a Machined Hole
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A-FRAME
B-ANVIL

C-SPINDLE
D-SLEEVE
E-THIMBLE

The L.E Starrstt 0o,
Athal Massl5 A,
He.203

A

Fig. 411

HOW TO READ A MICROMETER

The piteh of the screw threads on the concealed part of the spindle
is forty to an inch. One complete revolution of the spindle, therefore,
moves it lengthwise one fortieth (or twenty-five thousandths) of an
inch. The sleeve D is marked with forty lines to the inch, correspond-
ing to the number of threads on the spindle.

Each vertical line indicates a distance of one-fortieth of an inch.
Every fourth line is made longer than the others, and is numbered 0, 1,
2. 3, etc. HBach numbered line indicates a distance of four times one-
fortieth of an inch, or one tenth.

The beveled edge of the thimble is marked in twenty-five divisions,
and every fifth line is numbered, from 0 to 25. Rotating the thimble
from one of these marks to the next moves the spindle longitudinally
one twenty-fifth of twenty-five thousandths, or one thousandth of an
inch. Rotating it two divisions indicates two thousandths, ete.
Twenty-five divisions will indicate a complete revolution, .02bH or one-
fortieth of an inch.

To read the micrometer, therefore, multiply the number of vertical
divisions visible on the sleeve by twenty-five and add the number of
divisions on the bevel of the thimble, from 0 to the line which coincides
with the horizontal line on the sleeve. For example, in the engraving,
there are seven divisions visible on the sleeve. Multiply this number by
twenty-five, and add the number of divisions shown on the bevel of the
thimble, 3. The micrometer is open one hundred and seventy-eight
thousandths., (7X25=1754+3=178.)

Young man, learn the machinist's trade, learn mechanical draw-
ing. 1f youw master both subjects you will be a trained man e
your futuwre will be limited only by your ability.
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CENTERING

To machine a job on centers in the lathe it is necessary that a
hole be drilled in each end of the work so it can revolve on the lathe

centers. These holes are called

Fig. 443.—Dividers

=

L [

Fig. 444.—Surface Gauge and V-Block

countersunk center holes,

Locating Centers with a
Hermaphrodite Caliper

Place the work to be cen-
tered in a vise. Face the end
of the work with chalk and
then rub in with your finger so
that the marks of the caliper
can be seen. Set the caliper to
a little over half of the diam-
eter of the stock and mark as
shown in Fig. 442. Drive the
center punch point in the
center of these marks, Repeat
this operation on the other end
of the work,

Locating Centers with Surface
Plate and Dividers

If hermaphrodite calipers
are not available, the center
can be located with a surface
plate and dividers. See Fig.
443,

Locating Centers with Surface
Gauge and V-Block

When work is of irregular
shape, a surface gauge can he
used to locate the ecenters.
See Fig, 444, This shows the
tool rest of an emery grinder
on a V-Block on a surface
plate. The centers at both ends
of this fool rest are located by
the aid of the surface gauge.

George Westinghouse, Henry Ford and Orville Wright gut their
Carly wechanical treining on « small serew cutting lalhe.
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Fig. 445.—Center Head

Fig. 446.—Center Punch

Fig. 447.—Bell Cup Center Punch

Locating Centers with a Center
Head

Another method of locating the
centers is with a center head as
shown in Fig. 445, Make a mark
along the side of the blade on the
end of the work, then turn the
sguare one-guarter way around
and make a similar mark on the
end. This is a guick method of
locating the center on round stock,

Punching the Center Point

Location of the center being
found, place the center punch at
the intersection of the lines and
tap with a hammer, making
a mark sufliciently deep so that
the work will revolve on the cen-
ter points when placed on centers
in the lathe. See Fig, 446.

Bell Cup Center Punch

Fig, 447 shows the application
of a bell cup center punch center-
ing a small ecylindrical piece of
work. The bell cup is placed over
the end of the work and the center
punch or plunger slides through
this cup. Hit the plunger a sharp
blow with the hammer and it will
immediately locate the center,
This method is used mostly in pro-
duction where a great many small
pieces are to be centered.
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TESTING THE WORK ON CENTERS

After a Diece has been centered on both ends by the center punch,
place the worl. on centers in the lathe. Clamp the tail stock and
pring the tail stock center up tight enough so that the work will be sup-
orted between centers, With a piece of chalk in the right hand, re-
volve the work with the left hand and mark the high spots on each

end of the cylinder,
Chalk mark

> I p— |
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Fig. 448.—Testing the Work on Center Points

Changing the Position of Center
I'oint

Place the work again in the
vise and drive the center punch
mark in the proper direction nec-
essary to have the work run true.
Complete this operation on both
ends of the work and place it back
on the centers and test again with
chalk. When the work is running
true on the centers, it is then
ready for drilling and countersink-
ing.

Fig. 449 —Changing Position of the Center
Point

Straightening the Work

If the piece to be machined is close to size in the rough so that
Very little stock is left for machining, care should be taken to see
that the phar is straight as possible and that the center holes are
iﬂﬁated accurately so that the shaft may be true all over when fin-
Sheq,
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Fig. 450

COUNTERSINKING WORK ON A LATHE

Fig. 450 shows the method of countersinking a short eylindrical
shaft on a lathe. 'We call the shaft the work.

The location of the centers on the work have already been found
as indicated in a previous article, A drill ehuck is placed in the head
stock spindle of the lathe. A combined drill and countersink or center-
ing tool is held in the chuck. The work is placed with the center point
on the tail stock center of the lathe and held with the left hand. Seeo
Fig. 450 above. The right hand is used to feed the tail stock center
and the work to the combined drill and countersink. Start the lathe
and feed the work until the countersunk hole enters to the proper
depth. Remove the work, place the countersunk hole on the tail
spindle center and countersink the other end of the work,

In feeding work to a combined drill and countersink, a drop or
two of oil should be used on the drill. The work should be fed slowly
and carefully so as not to break the point of the drill. Extreme care is
needed when the work is heavy because it is then more difficult to feel
the proper feed of the work on the center drill.

The Broken Drill

If while countersinking a hole in the work, the center drill breaks,
and part of the broken drill remains in the work, this part must be re-
moved. Sometimes it can be driven out by a chisel or jarred loose, but
it may stick so hard that it cannot be removed. In that case the broken
part of the drill should be annealed, and the only way to anneal it is to
anneal the end of the shaft. After steel is annealed, the broken drill
may be drilled out,

TRAINING AND TOCATION

“There is a tremendous waste in the world due 1o the fact that
many of the workers have not found the vocation for which they are
adapted and are not trained in the work they arve doing.”—IHARRIS.

Young man, give some thought to the above statement, try to find
the voeation for which you are adapted and become trained in that line
of work.
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I
COUNTERSINKING CENTER HOLES

For countersinking a piece of work the combined drill and counter-
sink is the most practical tool. See Fig, 451.

Fig. 451.—Combined Drill and Countersink

These combined drills and countersinks vary in size and the drill
points also vary. Sometimes a drill point on one end will be %" in
diameter, and the drill point on the opposite end ;" in diameter. The
countersink is always 60 degrees, so that the countersunk hole will fit
the angle of the lathe center point which is 60 degrees.

Countersinking Center Holes with a Small Twist Drill and
Special Countersink

If a combined drill and countersink is not available, the work may
be centered with a small twist drill. Let the drill enter the work a
sufficient length on each end, then follow with a special countersinlk,
the point of which is 60 degrees.

Below we show two countersinks that can be made in a very short
time, either one of which will do satistactory work.

RET DA MO

Fig. 452.—Special Countersink Fig. 453.—Special Countersink

SQize of the Countersunk Center Hole

The drawing and tabulation below show the correct size of the
countersunk center hole for the diameter of the work. This tabu-
lation also contains the price of the carbon steel combined drill and
countersinks.

Combined Drill & Countersink

i
w %\ F >
I
D
No.of Gomb, Dril| Dia. of Work | Large Diameter of | Dia. of Drill| Dia.of Body| Price | Price
& Countersink W Countersunk Helfe C n F Each | per Doz.
= ¥ to Yo %" Y% | % |25 |2.25
r L e ] o - 7]
2 2% to | Ye %42 s e {7 I Wl )
3 i to2" ‘4" 3 3% |.30 |2.75
4 24 "to 4" e’ %2 % |.40 | 3.50
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EXAMPLES OF COUNTERSINKING

by ]

Fig. 454.—Correct Countersinking

!i_T——_ — '_'i\

Fig. 455.—Incorrect Countersinking

Fig. 456.—Incorrect Taper in the Werk

Correct Countersinking

Fig. 454 shows the correct
form and depth for counter-
sinking work to be machined
on centers. Note that the
small hole is deep enough so
that the point of the Lathe
center does not come in
contact with the bottom of
the hole,

Incorrect Countersinking

Fig. 455 shows a piece of
worlt in which the counter-
sunk hole is too deep, and
that only the outer edge of
the work rests on the Lathe
center. Accurate work can-
not he machined on centers
when countersunk in  this
MmManmner,

Countersink Not Deep
Enough with Incorrect Taper

Fig. 456 shows a piece of
work that has been counter-
sunk with a tool of an im-
proper angle. This worlk
rests on the point of the
Lathe center only. It is evi-
dent that this work will soon
destroy the end of the Lathe
center and it will be impos-
sible Lo do an accurate job,

THE COUNTERSUNK HOLE AND THE LATHE CENTER POINT

The importance of proper center holes in the work and a correet
angle on the point of the lathe centers cannot be over estimated.

In order to do an accurate jobh hetween

centers on the lathe, the

countersunk holes in the work must be the proper size and depth,
and the points of the lathe centerg must be ifrue and accurate.
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LATHE DOGS FOR DRIVING WORK ON CENTERS

To machine a job on centers, it is necessary to mount the work and
drive this work by a Lathe Dog. The dogs vary in size for work of
different diameters.

Common Lathe Dog

There are three kinds of dogs that are used
for this purpose. The most popular is the
common lathe dog. See Fig. 457. This dog
is used for driving cylindrical pieces, or
work having a regular section such as square,
hexagon, or oetagonal bars.

Dog

Safety Lathe Dog
Fig. 458 is a common lathe dog, similar to
the above, but instead of having the head of
the set serew exposed, it has a cap over the
set serew, and it is called a safety dos.

Fig. 458.—Safety Lathe Dog

Clamp Lathe Dog

Fig. 459 is called a clamp lathe dog. It is
used principally for rectangular work in the
lathe.

A Face Plate Driving Stud

Work is sometimes driven between centers
by a stud bolt fastened to the face plate. As
for example, in driving a pulley on a mandrel,
the stud extends far enough from the face
plate to reach the spokes of the pulley, and
Fig. 459.—Clamp Lathe Dog drives in this manner.
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MOUNTING LATHE CENTERS IN SIMINDLES

A To mount lathe centers in the
= head stock or tail stock spindle of
a lathe, thoroughly «clean the
tapered holes in the spindles. A

little dirt left in the spindle or oy
the long taper of the lathe center
will not permit accurate work,

Never put vour finger in the lathe
spindle hole to remove dirt while
— the head spindle is revolving. Use
a stick with a small piece of rag
wound around it to c¢lean the
spindle hole,

Fig. 460.—Mounting Lathe Centers

Removing the Head Stock Center

To remove the head stock
lathe center, insert a 15" stes]
rod 307 long through the spindle
hole. With a pilece of rag in

Fig. 461—Removing the Head Stock your right hand hold th_e Sh{trp

Center point of the center, while with
the left hand give the rod a
sharp tap and the center will jar loose.

Fig., 461 shows a steel rod with a small bushing attached for re-
moving the head spindle lathe center, also the taper sleeve. The small
pin on the point of the bushing will drive the center out. If the sleeve
is to be removed, tap with the rod again and the bushing itself will
drive it out.

To Remove the Tail Stock Center

To remove the tail stock center turn the hand wheel to the left
until the end of the spindle screw bumps the end of the tail center
This will loosen the center and it may be picked out of the spindle.

REMOVING THE LIVE CENTER

Before mounting a chuck on the spindle of the lathe, always
remove the live center from the spindle, because if the center is not
removed, the operator may forget about it and during a drilling op-
eration he is liable to drill right through the work in the chuck and
into the lathe center. When you remove the live center from the
spindle, stuff a piece of rag or waste in the spindle hole so it will fit
tight, in order to prevent chips and dirt getting into the taper bore
of the spindle.
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Fig. 462.—An Example of Correct Mounting of Work on Centers

Fig, 462 shows the correct method of mounting the work on cen-
ters. The driving dog is attached to the work. The tail of the dog
rests in the slot of the face plate and extends bevond the base of the
slot, so that the work rests firmly on both the head stock center and
the tail stock center.

When mounting work on centers for machining, the tail center
should not be tight against the work, but there should be a slight play
between the work and the tail center. There should be a supply of oil
used on the countersunk hole on which the tail center enters, because
the tail center is hardened and tempered, and if the work when revolv-
ing is held too tightly by the tail center it will heat the center point
and destroy both the center and the work,

Fig. 463.—Incorrect Mounting

TheFég' 4,63 illustrates an example of incorrect mounting on centers.
bot 0g is fastened on the work, but the tail of the dog rests on the
Om of the slot on the face plate.
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Fig, 464,—Aligning Lathe Centers

To align centers, slide the tail stock center up close to the head
stock center; elamp the tail stock to the bed and then by moving the
hand wheel of the tail stock spindle bring the center point close up to
the point of the head stock center. If the tail stock center does not
line up adjust the tail stock top in the proper direction and repeat this
test and operation until the desived degree of aceuracy is obtained. To
test the alienment of tail stock centers, see Fig. 472, Page 50.

Fig. 465

Head Spindie Lathe Center

Fig, 465 shows a live or head
spindle lathe center that is used in
the head gpindle of the lathe., This
center iz almost always soft be-
cause it revolves with the work.
It should always be kept in good
condition; that is, with a sharp
point and running true. It is Vary
important that the ecenter runs
frue,

S ﬂE’ —__— = D

Fig. 466

Tail Spindle Lathe Center

Fig. 466 shows the dead or tail
spindle lathe center. This center I8
always hardened and tempered, he-
cause it is stationary and the work
revolves on it. Therefore, there is
constant wear on this center,

There is a groove around the
hardened or tail stock center 10
distinguish it from the live or head
gpindle center,
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ROUGH TURNING STEEL AND CAST IRON

Fig. 467 illustrates a lathe in operation taking a heavy cut, which
ig called rough turning, When a great deal of stock is to he removed
from the work, heavy cuts should be taken in order to finish the
job in the least possible time.

The proper tool should be selected for taking a heavy chip. The
speed of the work, and the amount of feed of the tool should be as
great as the tool will stand,

The work should be rough machined to almost the finished size,
then care in measuring is required. It ig at this point that the operator
can demonstrate whether or nol he has the ability to become an ac-
curate workman,

CUTTING UNDERNEATH THE SCALE

When taking a roughing cut on steel or east iron or any other
metal that has a scale upon its surface, he sure to set the tool deep
€nough to get under the scale in the first cut, because unless You do,
the scale on the metal will dull the point of the tool.

FINISH TURNING

When the work has been rough turned to within about ..” of the
finished size, with a sharp keen tool take a finished ecut. Caliper
Carefully to be sure that you are machining the work {o the proper
dimension.

On work where it is to be finished by a eylindrieal grinder, a lim-
ited amount of stock is usually left for grinding to the finished dimen-
Slong,
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THE DEPTH OF THE ROUGHING CHIP

The drawings below show the depth of a roughing cut on mild
steel machined between centers on each size South Bend Lathe.

i8

e

9" Lathe
Reducing the di-
ameter 14" in one

cut.
e

15" Lathe
Reducing the di-
ameter 53" in one
CcurL.

o
=]

e
-
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11" Lathe

Reducing the di-
ameter 3" in one

cut.
{g_..
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16" Lathe

"
—
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13” Lathe
Reducing the di-

ameter %" in one
cut.
7"
{i6
d"
18" Lathe
Reduecing the di-
ameter 78" in one
cut.
s|‘-I‘
,rlﬁ

Reducing the di-
ameter 2" in one
cut,
ar
P

ﬁ::‘x

21" Lathe
Reducing the diameter 1" in

one cut.

KR\ {

24" Lathe

Reducing the diameter 115"

in one cut.
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THE CUTTING SPEED FOR DIF FERENT METALS

The following peripheral speed is recommended for cutting metals

in the lathe when high speed cutting steel is used. All speeds are based

opp an average turning feed. F.P.M. indicates the Feet Per Minute
periphery speed of the revolving work.

TURNING AND BORING Cutting Serew

Material Heavy Cut  Finishing Cut Thrends
Cast ITOTL + v v vvevvnnannn F.P.M. 610 80 25
Machine Steel .......... L 90 125 25
Tool Steel, Annealed..... o 50 75 20
Brass .socecomreor o M 150 200 51
Aluminum . ... e 200 300 50
BrronzZe « o+ +sessasssnan : g0 100 25

70 FIND THE CUTTING SPEED OF A REVOLVING PIECE O WORK

To find the cutting speed of the revolving work, multiply the
diameter of the work in inches by 3.1416 and multiply the product
by the number of revolutions per minute the work rotates, and divide
by 12, which will give the periphery speed in feet per minute.

Example: A piece of work 1” in diameter revolving 343.77 revolu-
tions per minute, has a periphery or cutting speed of 950 feet per
minute,

1x2.1416x343.77

12

NUMBER OF REVOLUTIONS REQUIRED FOR A GIVEN
CUTTING SPEED
To find the number of revolutions required for a given cutting
speed, in feet per minute, multiply the given cutting speed by 12 and
divide the product by the circumference (in
inches) of turned part.

— 90 ft. per minute.

Example: Find the number of revolutions
per minute for 1” shaft for a cutting speed of 90
feet per minute.

90x12

—— = 343.77 R. P. M.
3.1416x1

SPEED INDICATOR WITH A SURFACE
SPEED ATTACHMENT

Fig. 468 shows a speed indicator for deter-
mining the speed of revolving shafts in figuring
the size of pulleys, ete,

The attachment shown on the speed indicator
is pressed against the revolving work and it
will indicate on the dial the number of linear
feet per minute that the periphery of the work
ig traveling. This enables the workman to
quickly find the proper cutting speed for the

Fig, 468, —Speed S
Indicator work,
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POSITION OF LEVER FOR BACK GEARS
DIRECT GONE DRIVE—

POSITION OF LEVER FOR 3 E
BACK GEAR umw—:—-{
:5 o ]
& 11213 i SPINDLE
o

HEAD STOCK OF A SOUTH BEND LATHE
The drawing above shows the head stock of a lathe, the cone steps
are numbered 1, 2, 3, and 4 according to size,
The table below shows the spindle speeds of each size South Bend
Lathe when the countershaft is operated at the regular speed as
indicated.

SPINDLE SPEEDS OF SOUTH BEND LATHES
IN REVOLUTIONS PER MINUTE

SIZE [COUNTER
OF SHAFT DIRECT CONE DRIVE | BACK GEAR DRIVE

LATHE |SPEED | 2 3 4 | g 3 4

9 | 290 |690|390|240| — |130 | 75| 45| —
11"] 200 (595|360 |230| — |i00| 60| 40| -
13" | 275 |685 |425|275|180 |100| 60 | 40|25
15" | 250 |660|395]250|160| 95 | 58 | 36|22
16" | 225 |610 |360|225|140| 75 | 50| 30| 20
18" | 200 |465 |300|200(135| 70 | 45|28 18
21" 175 |430|270|175 115|855 |35 | 22| 15
24"| 150 |355|225|150 (100 | 40 |25 | 16| 10

It it is reguired to speed the spindle up for constant machining on
copper or wood, where high speed iz necessary, a two-speed counter-
shaft ean be used or one of the friction pulleys on the countershaft
can be driven by a large size pulley on the lineshaft, and any speed
desired can be obtained in this way.
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FACING A JOB ON CENTERS
When accurate work is to be machined on centers, the first thing
to do is to face the ends of the work. Not only to get the ends square
and clean, but also to machine the work to the proper length,

Fig, 469 shows the method of
facing a cylindrical piece. The
work is placed on centers and
driven by a dog. A facing
tool bit is then placed in the
tool holder and a light cut is

O taken on the end of the work,
feeding the tool from the cen-
ter towards the outside. One
or two chips are then taken.
removing sufficient stock to
true up the work., Place the

dog on the other end of the work and face it to the proper length.

Fig. 468.—Facing a Steel Shaft

Facing the Work on a Relieved
Center

Fig. 470 shows the method
of facing the work when a re-
lieved center is used in the tail
spindle. Part of this center has
been cut away so that it allows
the edge of the tool to face the
iob from the diameter to the
center hole. A relieved centey

is used when a (quantity of
Fig 470.—Facing WGE"d Relieved Center Is  smal] gceurate pieces are to be
Se

faced,
l TR e — - — i
= y Facing with Forged Steel
o Y Side Tool
_ 7 Fig. 471 shows the method of
F facing the end of the work hy

=————— ' a lorged steel side tool. The
method of facing is about the
same as in the above two ex-
amples. That is, the tool may
be fed to the outside and also

from the outside to the center.
Fig, 471.—Facing with Forged Stee]l Side Tool

Direction of Feed with a Job on Centers
In machining a job on ecenters in the lathe, the feed of the tool
Should always be, when possible, in the direction of the head spindle.
The reason is obvious: When the carriage is feeding toward the head
Spindle and the tool making a heavy chip, the pressure is on the head
Center which revolves with the worlk,
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Fig. 472

TESTING THE ALIGNMENT O CENTERS

Fig. 472 shows the method of testing for the aligenment of the
Lathe Centers. A steel or cast iron evlinder about 11" in diameter
has been centered and rough machined. Two collars, A and DB, are
machined with a fine finished chip without changing the position of
the cutting tool. Collar A is calipered, and without making any
adjustment on the caliper, collar B is calipered and tested to see how
it compares with collar A, If collar A is not the same diameter as
collar B, then the alignment of centers is not correct, and the tail
stock center should be adjusted in the direction required. This is
done by releasing one of the adjusting screws of the tail stock top
and setting the opposite screw a similar distance. Then take another
test chip on the collars. Continue this operation until the desired
degree of accuracy is obtained.

Tail Stock Top and Bottom Mark

There is a mark on the head end of the tail stock where the bottom
and top join, which marks the relative position of the tail stock top
and bottom when the tail center is in line with the head center. For
fine accurate work, this mark should not be depended upon, but the
test should be made as above described to be sure that the centers
are in line.

If, while making the above test for alignment of centers, it is
found that the head center or tail center is blunt or worn, or out of
true., then this test is useless, because to do accurate work, lathe
centers must not only be aligned properly, but must also be in perfect
condition.

Suggestions
In making test for alignment of centers, it is not necessary that
the test piece have two collars, as the same test could be made on a
straight eylinder, but a test bar like that shown in the above drawing
is a very good thing to have around the shop for testing alignment
of centers,
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MACHINING TO A SHOULDER

Machining to a shoulder in production work, where a quantity of
pieces are required, is usually started by using the parting tool. The
phject is to locate the position of the shoulder, and to consider the
gmaller diameter of the work. The parting tool ig inserted about s of
an inch back of the shoulder line, and entersg the work within < of an
jnch of the smaller diameter of the work. Then the stock mav he
machined by heavy chips. Shouldering eliminates detailed measuring,
gpeeds up production, reduces the cost of machining, and avoids mis-
takes and spoiled work.

- The Use of the Parting
Tool

Fig., 473 illustrates the
method of shouldering.,
A Parting tool has heen
used, and the turning tool
1s taking a chip. It will
be unnecessary for the
operator to waste any
Fig. 473 time in taking measure-
ments. He can devote his
time to rough machining until
the necessary stock is removed.
Then he can take a finishing cut

h to accurate measurement.

e

Facing a Shoulder

Figure 474 shows the applica-
tion of a finishing of a shouldered
job having a fillet corner. A fin-
ish cut is taken on the small
diameter. The fillet is machined
with a light cut, then the tool is
used to face from the fillet to the
Fig, 474 outside diameter of the work.

The Position of the Turning Tool
on Heavy Work

Fig. 475 shows the position of
the turning tool taking a heavy
chip on large work,

The tool should be set so that
if anvthing occurs while machin-
ing to change the position of the
= tool, it will not dig into the work,
W{: but rather it will move in the di-

~ rection of the arrow—away from
the worlk.

Setting the tool in the above
position sometimes prevents chat-
Ler,

Fig. 4is
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KNURLING IN THE LATHE

IFig., 476 shows three ex-
amples of knurling on a
piece of steel. The pattern
of the Kknurl is alike in all
: 2 three cases but of different
COARSE MEDIUM FINE grades, one is called coarse,

Fiz. 476.—Sample of Knurling another medium, and an-
other fine grade of knurling,

KNURLING TOOL

Fig, 477 illustrates a form
and design of a knurling
tool that is used in the tool

) post of the lathe. The knurl-
l ing rollers shown in this tool

are removable and any
grade, fine or coarse, can be
Fig. 477.—Knurling Tool sibstituted to get any grade
knurl desired,

KNURLING TOOL 1IN
OPERATION

Fig. 478 shows a knurl-
ing tool in operation on
work driven between centers
on the lathe,

To knurl the work, start
lathe slowest speed back
gear and force the knurling
tool slowly into the work
at the right end until the
knurl reaches a depth of
about ". Set the longi-
tudinal feed of the carriage
and let the knurling tool
feed across the face of the
work., Plenty of oil should
be used on the work during
this operation.

When the left end of the knurl roller has reached the end of
the work, reverse the shipper rod. This will reverse the feed of the
carriage and the direction of rotation of the spindle. Do not re-
move the knurling tool from the impression but foree it into the
work another ", and let it feed back across the face of the work.
Repeat this operation until the knurling is finished.
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MACHINING WORIC ON A MANDREL BETWEEN CENTERS

Cylindrical work that has been bored and reamed in a chuck is
usually further machined on a mandrel between centers in the lathe,
The mandrel must be driven into the hole of the work tight cnough so
that the work will not slip on the mandrel while it is being machined
on centers in the lathe.

Before driving the mandrel into the hole in the work, wilh a drop
of 0il on the finger moisten the fitting part of the mandrel so thai
after it is driven into the work and the work finished it will be eagy
to remove the mandrel, If there was no Iubricant on the mandre] it
might freeze in the work, in which case it cannot be driven out without
ruining both the work and the mandrel.

In driving a mandrel out of a piece of work be sure that it is
driven in the opposite direction from that which it entered the work.

In the case of special jobs, where no reamers arc available, a saft
mandrel may be used, turning and filing it to the proper diameter and
tapered to make a driving fit for the hole in the work,

Fig. 479.—5teel Lathe Mandrel

The steel lathe mandrels can be purchased in the various standard
gizes. These mandrels are hardened and tempered and the surface that
receives the work is ground usually to a taper of about 002" from one
end of the ground surface to the other. Therefore, these mandrels
fitting to the work are driven in. small end of the taper first,

Fiz. 480.—An Expandins Mandrel

Fig. 450 shows a praetical expanding mandrel.  The mandrel itself
is machined and has a taper about ¥%” to the (vot. A taper sleeve
Lhaving the same internal taper is then fitted to the mandrel. This
taper gleeve has a number of slits made by a =aw so as to allow an
expansion., See illustration,

For using the expanding taper mandrel, imagine you are to machine
a pulley, Pluce the taper sleeve in the hub of the pulley and drive the
taper mandrel in the sleeve until it expands the taper sleeve and
securely holds the pulley, then place the job between centers on the
lathe and start machining,
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Fig. 481.—Machin-
ing a steel sleeve held
on a mandrel and
driven between centers,

Fig. 482.—Machin-
ing a job on a mandrel
between centers, using
three cutting tools.

Fig. 483.—Machin
ing a cast iron pulle)
held on a mandrel anc
driven between centers
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Fig, 487.—Machin-
ing a Slip Ring arma-
ture commutator be-
tween centers. A di-
rect current armature
commutator c¢an be
machined in the same
way.

Fig, 488.—Two cut-
ting tools in operation
on a manufacturing
joh that is driven on
centers in the lathe.

Fig, 489.—Finishing
chip being taken on a
printers’ roll that is
driven between centers
on the lathe.

Fig. 489
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Fig. 490

Fig. 491.—Machining a
crankshafi of a gasoline
engine on centers. The
cast iron dogs are fast-
ened by set screws to each
end of the shaft. These
dogs have a pair of coun-
tersunk center holes that
line up with the throw of
the crank.

Fig. 490.—An ececentric cam
driven on an arbor with two pair
of eountersunk center holes, one
pair of which iz for concentric
machining and the other pair for
eceentric machining.

Fig. 491

Fig. 492 —Apnpli-
cation of the Norton
Adjustable Throw
Centers for aligning
an automobile c¢rank
shaft to machine any
of the bearings be-
tween centers on the
lathe,
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THE USE OF A CENTER REST ON THE LATHE

In turning long shafts of small diameter,
and for boring and threading spindles, it
is necessary to support the work while it
is being machined. This is accomplished
by using a center rest,

Fig 493 shows the end view of a center
rest that is attached to the lathe bed. The
illnstration shows a ecylinder or shaft
being held in the center rest,

MOUNTING WORK IN THE CENTER
REST
, To mount work in the center rest, place
\R\ﬁq‘\\‘f--_\ the center rest on the lathe. Place the
\-§ work between centers, slide the center
) N rest to its proper position, and adjust the
Fig. 493.—The Center Rest on Jjaws upon the work. Careful adjustment
the Lathe is required because the work must revolve
in these jaws. When the work is centered properly, so that it revolves
freely, clamp the jaws in position, fasten the work to the head spindle
of the lathe, slide the tail stock out of the way and the work is ready
for machining.

TYING THE WORK TO THE HEAD
SPFINDLE

Fig. 494 shows the method of fast-
ening the work to the head spindle.
The face plate is unsecrewed from
the shoulder about three or four
/ turns. Then the work is placed on
¥ = = center and tied securely to the face
plate with several heavy belt laces,
and finally the face plate is screwed
on to the shoulder of the spindle,
This tightens the lacing on the work,
and holds it firmlv.

Fig. 494.—Fastening the Work to the
Head Spindle

HOLDING THE WORK IN A CHUCK
AND CENTER REST

Fig. 495 shows the work, one end
being located on the center rest, the
] other end being held in a 3-jaw Uni-
versal Chuelk on the spindle of the
_/ lathe. For fine accurate work such
L ) as turning and boring the taper on
spindles for the drill press or the
Fig. 495.—The Chuck and the Center Jgthe, the chuck should not be used,
Rest but the center method used as shown

in Fig, 454,
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THE FOLLOWER REST ON THE LATHE
Fig. 496 shows the application
THE of a4 follower rest, which i= at-
WORK tached to the saddle of the lathe
ADJUSTABLE for machining work of small di-
JAWS ameter that is liable to spring if
H @ it had no support.

lower rest bear directly on the
finished diameter of the work, fol-
e © © lowing the ecutting edge of the
tool on the opposite side of the
work. As the tool feeds along the

) The adjustable jaws of the fol-
g [0

[ e work, the follower rest being at-
O | tached to the saddle travels with
L Nt the tool.
S &

For the wmachining of small

Fig. 496.—The Follower Rest shafts in quantity, small rollers

are sometimes substituted for the

rigid adjustable jaws and the device is then known as the Roller
Bearing Follower Rest.

THE USE OF THE CENTER REST AND THE FOLLOWER
REST COMBINED

Fig. 497 shows the
application of both the
center rest and fol-
lower rest on a job at
the same time. The
spindles or =shafts to
be machined, while
very small in diameter,
are  of considerable
length, and in order to
A1 do a good job, it is
7S WSSl necessary to  support

S |'|'- ~.
p= SOUTH BENm, A=,

al 4 t'l

e (LS 2 e s 2] the shaft with both

the center rest and fol-

Fig. 497.—Center Rest and Follower Rest on a Job lower rest,

This is the method of machining the small, delicate spindles used
in textile mills.
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Fig. 498 —Cutting an
internal screw thread in
a cylinder, one end of
which is held in the cen-
ter rest, the other end
held in a 3-Jaw Universal
Chuck on the head spin-
dle.

Fig. 499—The application of a Center Rest on machining small,
slender shafts belween centers on the lathe.

Fig. 500.—The ap-
plication of the fol-
lower rest supporting
long, slender Acme
Thread Serew, while
the thread of the
screw is being chased
by the tool.
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Fig. 501
MACHINING IN THE CHUCK ON THE LATHE

Chucking in the lathe is a wvery important part of lathe work,
especially for general work in the machine shap.

Fig 501 shows a 4-jaw Independent Lathe Chuck mounted on the
spindle nose of the lathe. The most important types of lathe chucks
are the Independent Lathe Chuck and the TUniversal CGeared Scroll
Chuck.

Four-Jaw Independent Lathe
Chuck

Fig, 502—~—The 4-jaw Independ-
ent Lathe Chuck is the most
practical for general work in the
machine shop. The jaws are
made of steel, hardened and
ground. Thev are reversible and
are readily adjusted to hold work
square or round and of various
shapes. The jaws are adjusted
one at a time.

Three-Jaw Universal Geared Scroll

. Fig., 503 Chuck
\ 3-Jaw Univer- Fig, 503.—The 3-jaw Universal
| sal Geared Geared Secroll Chuck is intended

Seroll Chuck ¢4, hglding round work. The

jaws operate universally and cen-
ter the work, This chuck is
usually fitted with two sets of
jaws, both of which are shown in
the illustration.
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THE PRACTICAL TYPE OF CHUCK FOR THE LATHE

If the lathe is to have but one lathe chuck, it should be a 4-jaw
Independent chuck, because it will hold work both rectangular and
round, and various other shapes.

If the lathe ig to be fitted with two chucks, then the Universal
Geared Scroll Chuck should be used in addition to the Independent
Chuclk, beecause this enables the operator to handle a great deal of
round work without time heing spent for continually truing up the
work, as the Universal Chuck is self centering.

THE SIZE OF THE LATHE CHUCK

The 4-jaw Independent Chuck should be as large as the lathe will
swing with the chuck jaws extended beyvond the body. The size of
the Universal Chuck should be much smaller, as it is for holding
round work, and great capacity is not needed. In the tabulation we
show the approximate size chuck, both the Universal and Independent,
for each size lathe. The tabulation has been based on chucks to meet
the requirements for general work in the machine shop.

SIZE OF CHUCKS FOR A LATHE

Universal Independent
Chuck Chuck

O Lathe, size o HAEK. (v vas siasese i 4" 6"
117 Lathe, gize of chuck:, svvivas saves e 5 6"
13" Lathe, size of chuck. .......... 0. 6" 8"
107 Lathe, 8lge of ehuol. . oo swn wawmmms » Tie” 9”
16" Liathe, size-of chaek . s iuiivves aedevisiss L g 10"
18" Lathe, size of chuek............co0vue.. 1016" 127
217 Lathe, sizge of ehuck.: v vvs vowinis » 127 147
24" Lathe, siZe of chuek. . ..o vvevei o 15" 15"

The chuck manufacturers make chucks so that they can be fitied
to any size or make of lathe. Every chuck has a machined recess on
its back to accommodate a chuck plate, the flange of which fits the
chuck recess and the hub part is threaded to fit the spindle nose of
the lathe,

The 4-jaw Independent Lathe Chuck is made in sizes from 4" to
24" but for practical work in the machine shop the popular sizes are
from 6" to 18" ineclusive, and for the Universal Chuck from 414" to
12" inelusive.

MISTAKES!

We all make wmistakes. When you make a mistake on a piece of
work ecorvect and report it as soon as possible. Do not let it get by.
People who shrink from letting mistakes be Imown for fear it will reaet
on them only make matters worse by so doing.
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CHUCK PLATE THREADED TO FIT SPINDLE NOSE OF LATHE

Fig. 504.—Semi-Machined Chuck Plate,
threaded to fit the spindle nose
of the lathe

Fig. 505.—Rear view of the Lathe

huck

Fig. 506.—Chuck with Chuck Plate
attached

Fig. 504 shows a ecast iron semi-
machined chuck plate that has been
threaded to fit the spindle nose of
the lathe, The chuck plate is not
included in the eguipment of Lhe
lathe. It is not only threaded to
fit the spindle nose, but it is also
machined on the front and back
faces and there is enough stock on
the diameter of the flange so that
it may be turned down and fitted to
the recess in the back of the lathe
chuck.

Fig. 5056 shows machined recess in
the back of a lathe chuck,

The machined recess in the back
of the chuck is to receive the chuck
plate., This machined recess is ac-
curate so that when the chuck is
fitted to the lathe it will run true.
The small holes shown in the recess
of the chuck are for bolting the
chuck plate to the chuck.

For machining chuck plate, =see
page 64,

DREILLING HOLES IN THE CHUCK

IPLATE TO RECEIVE THE
BOLTS

Chalk the face of the flange of the
chueck plate. Then place it in the
recess of the chuck., When it is hot-
tomed, make a prick punch position
mark on the edge of the chuck plate
and a corresponding mark on the
chuck. Then with a hammer tap
slightly the chuck plate so that the
edge of the bolt holes on the recess
of the chuck will make an impression
on the chalk surface of the plate.
Lay out and drill the holes in the
plate " larger than the diameter of
the bolt,
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MACHINING A CAST IRON CHUCK PLATE

i T |
@I |

g View

of Tool
| E J_; 3 ﬁ
: L A ( N ]
: i

Fig. 508.—Centering a Chuck Plate

Fig. 507.—Truing a rough casting of a
Chuck Plate

Fig. 509.—Drilling a Chuck Plate

L
255

Fig, 511,—Threading a Chuck Plate Fig. 512.—Turning the diameter of the
flange of the Chuck Flate on the

spindle of the lathe
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MACHINING THE EDGE OF A CORED HOLE SO THAT DRILL
WILL START TRUE

Fig. 513 showg an irregular cast-
ing being held in a 4-jaw chuck to be
machined. The casting has a cored
hole which is being beveled with a
chamfering tool, which gives it a

% machined surface that will start a
shell drill true.

Fig. 513.—Machining the Edge of
Cored Hole

DRILLING A CASTING HAVING CORED HOLE

; Fig. 514.—A shell
END VIEW drill is held in the drill
Sg7 WiELL BRIt chuck in the tail stock
and is fed into the work.
[g:] The beveled machined
surface gives the shell
drill an opportunity to
center itself and the re-
sult is an almost perfect

Fig. 514—Drilling a Cored Hole ' hole.

MACHINING SHORT JOBS IN THE UNIVERSAL CHUCK

Fig. 515 illustrates the method
O of making a small cap screw in
L

the chuck. The drawing shows
that the work has been turned,
shouldered and threaded. The

El ' next operation is the use of a

cutting off tool.

EL A great deal of short work
can bhe done in the chuck in this
manner in much quicker time
than could possibly be done by
N = centering the work and machin-

Fig. 515.—Thread Cutting in the Chuck ing between centers,
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MOUNTING WORK IN A FOUR JAW INDEPENDENT LATHE
CHUCK

Fig, 516 shows a rough casting of
a chuck plate mounted in a 4-jaw
Independent Lathe Chuck on the
spindle of the lathe. DBefore truing
the work, determine which part you
wish to have run true. To mount
this casting in the chuck proceed as
follows:

1. Adjust the chuck jaws to re-
ceive the casting. Each jaw should
be concentriec with the ring marks
indicated on the face of the chuck,
if there are no ring marks, be guided
by the circumference of the body of
the chuck.

2. Fasten the work in the chuck
by turning the adjusting screw on

Fig. 515 Jaw No. 1 and Jaw No. 3, a pair of
jaws which are opposite each other, Next tighten jaws No. 2 and
No. 4.

3. At this stage the work should not be held in the jaws too
tightly, but with just enough grip to hold the work securely so it
will not fall out of the chuck while being trued up.

4., Revolve the spindle slowly and with a piece of chalk mark
the high spot on the work while it is reveolving.

5. Stop the spindle, locate the high spot on the work and ad-
just the jaws in the proper direction to true the work; releasing the
jaw opposite the mark on the work and tightening the one next the
mark,

6. Sometimes the high spot on the work shows that an adjust-
ment is needed midway between two jaws, In this case loosen the
two jaws, one of each pair, and tighten the opposite jaws.

7. When the work is running true in the chuck, tighten each
jaw, one after another in sequence, until all four jaws are clamp-
ing the work securely. Be sure that the back of the work rests
against the face of the four jaws,

When the work consists of a number of duplicate parts that are
to be machined in the chuck, release two adjacent jaws and remove
the work., Place another piece in the chuck and tighten the two
jaws just released.

Each jaw of a lathe chuck, whether an Independent or a Uni-
versal Chuck, has stamped on it a number to correspond with a sim-
ilar number on the chuck, because each jaw fits only its own screw
and slot in the chuck, so that when you remove a chuck jaw for
any reason you should always put it back into its proper slot and
sSCcrew,

When the work to be chucked is frail or light, the jaw should
be fastened carefully so that it will not bend, break, or spring the
work.

In chucking rings, cylindrical dies, ete., the work can be held
from the inside with the jaws pressing outward.

Never leave a chuck wrench in a chuck while the chuck is on the
spindle of the lathe,
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Fig. 526.—Shows a Fly
Wheel being chucked in a 4-
Jaw Independent Chueck, one
end of the Fly Wheel being
machined to receive a ring
gear,

Fig. 527.—Cutting an in-
ternal thread on a cast iron
pole base while being held in
a 4-Jaw Independent Chuck.

Fig. 528 —Making a bush-
ing, showing the application
of a lathe chuck on the head
spindle and the drill chuck
on the tail spindle of the
lathe,
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Fig. 529 —A bronze
ring being held in a Uni-
versal Chuclk and a col-
lapsible tap held in the
tail spindle of the lathe,
This tap is fed to the
work and at the proper
depth it collapses and is
withdrawn from the ring
without reversing the
lathe spindle,

- Fig. 530,—Thread-
ing a cap screw., A
self opening die head
is held in the tail
stock spindle which
is fed to the work.

Fig. 531 —A  round
piece of work being held
in a 4-Jaw Universal
Lathe Chuck while being
machined,
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MACHINING ON THE FACE PLATE

The large face plate of the lathe is designed so that various classes
of work may be clamped to it while being machined.

The face plate is egpecially valuable in tool room work for the laying
out and machining of holes in tools and jigs.

These holes must be very accurate, and should not vary more than
001 of an inch in the size of the hole and in the distance between holes.

The face plate is also used for holding jigs for the horing of special
work on the lathe and for many other purposes,

MOUNTING A FACE PPLATE

Before mounting a face plate on the spindle nose of the lathe, all
dirt and chips should be removed from the threaded hole.

Clean the thread on the spindle nose and the shoulder of the spindle,
because any dirt on either the tapped hole of the face plate or on the
Epindle nose will not allow the face plate to run true when it is screwed
up to the shoulder.

A few drops of oil on the spindle nose will allow the face plate to
Btrew on easily and be easily removed. If the face plate serews on
tightly, unserew the plate, remove the dirt and try again. The bhack
of the face plate hub should screw tight against the shoulder of the
§pindle, Do not, however, run the face plate up to the shoulder sud-
Elﬂnly as it strains the spindle and the threads and makes removal dif-
cult.

The instruetions above, referring to the mounting of the face plate,
Rlso apply to the mounting of a lathe chuck on the spindle nose.
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Fig. 532 Fig. 533

Fig. 532.—A blanking die Fig. 6533.—Boring a spindle
clamped to the face plate of the bracket on an angle iron that is
lathe while being machined. clamped to the face plate of the

lathe. '

Fig. 53 Fig. 535

Fig, 534.——A' tool job heing Fig., 535.—Boring an accurate
trued up by a tool makers’ but- hole in a steel dise clamped to the
ton and a dial test indicator. face plate of a lathe,

In clamping work to a face plate the surface of the work hav-
ing been machined, place a piece of paper between the work and the
face plate, then clamp, and the danger of work slipping will be very
much reduced.
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CLEANING THE THREADED HOLE OF A CHUCK
OR FACE PLATE

Fig, 523 shows a simple device
made of ordinary brass wire for the
cleaning of a threaded hole of a
chuck or a face plate before screw-
ing same on the spindle nose of the
lathe.

The wire has more or less spring to
it so that the device is adjustable
and can be used for chucks and face
(= plates of different sizes,

Fig. 523.—Cleaning Threaded
Hole of the Face Plate

CHUCK BACK

CHUCK BODY

]| REMOVING A TIGHT FITTING
FACE PLATE OR CHUCK FROM
THE LATHE SPINDLE

Fig. 524 shows a practical method
of removing a tight fitting chuck or
face plate from the spindle of the
lathe,

Connect the bhack gear drive; ad-
— just the belt for the slowest speed,
.~ set the wood block on the bhack ways
of the lathe; turn the spindle slowly
backwards by pulling on the belt.
When the slot in the face plate
Fiz. 524 —Removing Tight Fitting Strikes the wood block it will loosen

Face Plate from Lathe Spindle the plate,

WOOD BLOCKS THREADING A
CHUCK PLATE
CLAMPED TO THE
FACE PLATE

Fig, 525 shows a
chuck plate casting
clamped to the face
plate to be bored and
threaded to fit spindle
nose of the lathe.

\ This is necessary
} when the new lathe is

Fig, 525.—Machining a Chuck Plate the only lathe in the
shop and it is necessary to fit a chuck to this lathe.

In threading a chuck plate in this manner, if you wish to test
the thread to see if it is finished, unscrew the face plate without dis-
turbing the chuck plate, and test the work on the spindle nose. If it

does not fit and needs another ehip, replace the face plate and take the
chip.

CHUCK-PLATE
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TESTING INSTRUMENTS FOR CHUCK AND FACE PLATE WORK

Fig. 517.—Application of Center Tester

Fig. 515.—Application of a Dial

Indicator in Testing Interior
Surfaces

Fig. 519.—Application of a Dial

Indicator on End Surfaces

Fig. 517 shows the
application of a center
tester truing a job that
has been clamped to the
face plate of the lathe,
The position of the hole
in the work has been laid
out and the center has
been indicated by a prick
punch mark. One end
of the center tester bar
is placed in the prick
punch mark and as the
gpindle is rotated the
outer end of the test rod
should run true.

I"ig. 518 shows the application of a
Universal Test Dial Indicator. The in-
dicator is held in the tool post of the
lathe. The dial bottom has a small but-
ton which rests on the revolving work
that is to be tested.

The face of the dial is graduated.
reading in thousandths of an inch, and
the measuring is done by a small re-
volving indicator hand. This measuring
dial is very sensitive and practical. Its
uses are many. For example: testing
the alignment of lathe spindles, testing
interior of a revolving cylinder, ete. etc.

APPLICATION OF THE TEST DIAL
INDICATOR ON SURFACE WORK

Fig, 519 shows a Test Dial Indicator
testing the face of a revolving piece of
work that is held in the chuck. Another
use for this dial tester is to place it in
the tool post of the lathe and test the
face plate while the face plate is re-
volving, and also testing it while the
face plate is at rest by simply feeding
across the surface of the plate.
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Fig. 520

TESTING HEAD STOCK SPINDLE WITH TEST BAR AND
TEST INDICATOR

Fig. 520 shows the method of testing the head stock spindle of a
lathe to see that the taper of the spindle runs true and that the axis of
the spindle is parallel to the ways of the lathe,

The test bar is made of steel and ranges from 12" to 18" long, de-
pending on the size of the lathe. It is machined between centers and
ground on the taper shank and also on the two larger diameters as
shown above. An Indicator placed on this bar as shown in the cut can
detect an error of one ten thousandth of an inch,

DIAL OF TEST INDICATOR

The illustration shows the dial of the test
indicator. The circumference of the dial is
divided into one hundred equal spaces, each
representing a movement of the contact point
of one-thousandth of an inch.

In testing a lathe for aceuracy even when the lathe is being assem-
bled it is necessary that it be leveled carefully, and that the weight of
the lathe is distributed equally on the four legs, and that each leg
sets firmly on the floor.
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FACTORY TEST CARD\
or (0 THE
SOUTH BEND LATHE

oRoERED B Lemne: LLpply G- _ one ot 521,
SHIPPED T0 X reirus 2%__ B - _ DATEGaL13-24
CATALOG No._ 69.C - _SERIAL No._3/2 65 __ .
SIZE OF LATHE £6"X 5 __TYPE OF LATHE(L. @ 2% _

TEST RECORD LTI OF

F ERROR
HEAD SFINDLE TAPER= Quter end

of 12"test bar runstrue.goead| .001"
HEAD SPINDLE TAPER = |2 test bar

parallel with bed_____ .000__| .001"
TAIL SPINDLE — Paralle! with lathe

BB o i s w0003 | 001"
CENTERS - Alignment of_.eoezz| .001"
FACEPLATE= Convex_ - —__.e08__| 001"
FACEPLATE - Concave____.gees ) .00)"
CHUCK — Jaws true on foce ————_ of
LEAD SCREW=-Finol test e oo o — - _ o
SADDLE-Bearing an cress slide dovelail_ G4l
SADDLE-Bearingon bede - - - - — d.r, O
COUNTERSHAFT= Clufch testo . . - 4.1,/

ASSEMBLED BY_ . Brener] DATE sart10-24
TESTED BY-LR 0 Jrrg - --DATE Sl 12225

SOUTH BEND LATHE WORKS
SOUTH BEND, IND. U.S.A.

Fig. 522

FACTORY TEST CARD OF FINISHED LATHE

The Factory Test Card illustrated above shows a record of some
of the principal tests that are made on each screw cutting engine lathe.

Eleven final major tests, as indicated on the Factory Test Card
above, are made just before the lathe leaves the factory. A complete

record of these tests is kept on file in the office of the manufacturer
for future reference.

ACCURACY TESTS OF LATHE INSURE PRECISION

Each lathe during the process of manufacturing and assembling
undergoes sixty four important accuracy tests with precision instru-
ments. For example: When boring headstock bearings, every alter-
nate headstock is tested as it comes from the boring machine to see

that it iz bored accurately. Similar tests are made on the tailstock,
carriage and saddle, etc.

KEEP THE LEAD SCREW CLEAN

All dirt and dust should be removed from the Lead Serew at least
once « month. A good way to do this is to take a stiff brush, dip it
in gasoline and brush the Lead Screw while it is slowly revolving.
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TAPER TURNING AND TAPER BORING

There are three methods of turning and boring tapers in the lathe:
By setting over the tail stock; by using the compound rest; and by
using the taper attachment of the lathe.

Turning taper by setting over the tail stoek is the most common
method used in the machine shop, when the lathe is not equipped
with a taper attachment.

The compound rest covers a great variety of taper work, princi-
pally for turning and boring tapers for tool and jig work, also for die
making, ete,

The taper attachment is used for production work, also where a
number of pieces of the same kind are to be turned or bored to a
definite taper, and for extreme taper work which cannot be machined
by the tail stock set over method.

HEIGHT OF CUTTING EDGE OF THE TOOL FOR
TAPER TURNING AND BORING

For the turning and boring of tapers, the cutting edge of the tool
should be set exactly at the center of the work. That is, set the point
of the cutting edge even with the point of the tail stock or head stock
tenter of the lathe,

The position of the cutting edge of the tool applies to all methods
0f turning and boring tapers; such as the set over tail stock method;
the compound rest and the taper attachment methods.
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MORSE TAPERS
Fig. 536 shows the Morse Standard Tapers which are used as
+he taper in spindles by many manufacturers of lathes and drill
presses in the United States. South Bend Lathes have both heaq
and tail stock spindles fitted for Morse Standard Tapers.

MORSE TAPERS

— A —=

] j u I A 3 9

) E 0 n oy

< Y/ /] ) ]

5 Al G L/ 5 9 ]

9 | ) o /] [/ % L/

§ ¥l S / ] /] f’
= o m 1 = Vi ] w0

1] B ] % L] %

/1 1 13 / # /] [/

n’ : ‘A

/]

N/ A L U~

1A 1 o
2/t j<Saes
7 v/ [ R erperant

/L4 &/ 272227

Fig. 536

DETAIL DIMENSIONS

NUMBER OF TAPER 0 1 2 13 4 | 5 ) 7
DiAM. OF FPLUG AT SMALL END D |.252 | .369 | .5T&2 778 |1.020 |1.475 |2.116 a.750
DIAM. AT END OF SOCKET A |.3561 475! .,700 |.538 |1.231 |1,748 2,494 (3,270
g WHOLE LENGTH OF SHANK Blall [28 |3f |3 |4Z |63 ad |13
Z| SHANK DEPTH S| 2% |2% |28 |3}l |48 | 53 83 |11 |
DEPTH OF HOLE Hl 2% |23 |22 |33 |4d |52 |73 |10%
STANDARD PLUG DEPTH Plz |2t |28 [3& [4% |54 |74 (10
w| THICKNESS OF TONGUE t] Sl & x| 2 8] % 3|13 |
g LENGTH OF TONGUE TV ¥ 2| &| & 3 e A
| DIAMETER OF TONGUE dlzes|aan| Z| 2| & 1|2 |25
i‘g: WIOTH OF KEYWAY w | .160 | .213 | .260 | .322 | ,478|.635|.760 |1.135 |
& [ LENGTH OF KEYWAY Ll 2l 2 22113 1d[13]28)
 onn or SockET To revwar |K | 15| 20 | 23 [ 3k | 33 | 4R |7 93 |
TAPER PER FOOT 625 | .600 | .602 | .602 | .623| .630 |.626 |.625 |
TAPER PER IMCH | pszos| .05 |.05016|.05016(,05191)|.0525 .ﬂ&ETE.UEEJE_
NUMBER OF KEY 0 | 1 NIEAESAE 28 KD

SOUTH BEND LATHE WORKS

For Brown and Sharpe Tapers, see page 79,
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TURNING TAPERS BY SET OVER TAIL STOCK

In straight turning on the lathe, the tail stock top and base are
eclamped at zero, as shown in Fig., 537, and when the operator has
gccasion to set over the tail stock for turning taper, he should, when
the job is finished, always return the tail stock to zero position for
gtraight turning,

Fig. 537.—Tail Stock on Center for TFig. 538.—Tail Stock Off Center for
Straight Turning Taper Turning
For taper turning by the set over tail stock method, the tail stock
top is set off of its center position to get the desired angle of the taper.
See I'ig., 538.

SETTING OVER TAIL STOCK

To sef over the tail stock for taper turning, loosen clamping nut
of tail stock and back off set screw "G, the distance required, and
screw in set screw Y a like distance until it is tight, then clamp
the tail stock to the lathe hed,

A B N =
: - I{]ﬂ__ <y

Fig. 539.—Turning Taper with Tail Stock Set Over

In turning taper by setting over the centers, the length of the taper
Part of the work is important.

In Fig, 539 two pieces of work are shown, one just twice the length
Of the other, but set over distance of the tail center is exactly the same
for Jhoth. The difference in taper between the two pieces of work is
luite great, therefore the length of the tapered part of the work and
the angle of taper must always be considered.
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RULES FOR CALCULATING AMOUNT OF TAIL STOCK SET OVER
FOR TURNING TAPERS

Case 1. Work to Be Tapered Its Entire Length.
Subtract the diameter of the small end of the taper from
the diameter of the large end. Divide the difference by 2:
this is the amount of set over required.

Case 2. Taper per Foot Is Specified on the Drawing,
Divide the total length of the stock in inches by twelve
and multiply this quotient by one-half the amount of taper
per foot specified. The result is the amount of set over,

Case 3. Taper per Foot Is Not Specified.
Divide the total length of the stock by the length of the
portion to be tapered and multiply this quotient by
one-half the diifference in diameters; the result is the
amount of the set over.

MEASURING SET OVER

To measure the set over of tail
stock, place a scale between the
two centers (see Fig. 540) and
this will give you the approximate
measure hased upon the length of
the taper that you desire.

MORSE STANDARD TAPER
GAUGES

Fig. 541 shows a Morse Stand-
ard Taper Plug and a Taper
Socket Gauge. They not only give
the proper taper, but also show
the proper distance that the taper
should enter the spindle,

Fig. 541.—Morse Standard Taper Plug and
Socket Gauge

TESTING A TAPER FIT

In testing the taper on a piece of work that is to fit a spindle and is
nearly finished, make a chalk mark along the element or side of the
taper piece. Place the work in the taper hole it is to fit and turn care-
fully by hand. Then remove the work and the chalk mark will show
where the taper is bearing. If it is a perfect fit, it will indicate along
the entire line of the chalk mark. If it is not, it will show where the
adjustment is needed. Make the adjustment, take another light chip
and test again. Be sure the taper is correct before turning to the
finished diameter.
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Fig. 543.—Graduated Compound Rest on Saddle of Lathe

THE GRADUATED COMPOUXND REST OF A LATHE

The illustration shows the Compound Rest of a Screw Cutting
Lathe mounted on the saddle. The base of the Compound Rest is
graduated in 180 degrees so that it can be operated at any angle on
the horizontal plane.

The Compound Rest Feed Screw and the Cross Feed Screw of the
Saddle are both Aeme Thread and each has a micrometer graduated
collar reading in one-thousandths of an inch for regulating the depth
of the cut.

All kinds of straight or taper work such as turning or boring short
tapers and bevels, can be done because, in combination the Compound
Rest Screw and Cross Feed Screw permit the cutting tool to be fed to
the work at any angle for straight or taper machining.

DUPLICATE TAPER WORK

The compound rest is used very
often for duplicating small tapers,
as for example in Fig. 544, mak-
ing a punch and die for forming
a sheet metal cone. The die is
machined in the chuck,”and the
desired taper is bored by using the
compound rest. Then the punch
is machined, and without chang-
ing the position of the compound
. s .. 1 rest, the taper of the punch is
Fig. 544.—Machining a Conical Die in the turned, which of course is identical

Lathe, C d Rest Set at 30 3 : :
& “%EEL’.ZL Anegle = with that of the taper of the die.

" 3 " P
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TRUING A LIVE LATHE CENTER

To machine or true a lathe
T ' center, remove the face plate

from the spindle. Before tru-
> ing a lathe center examine the
taper hole in the spindle and
O see that all dirt and chips are
removed, Start the lathe, and
with a piece of rag on the end
of a stick, clean the taper hole
thoroughly. Examine the
shank of the lathe center and
see that no chips are em-
bedded in it and that all dirt
is removed. Place the soft
center in the spindle firmly,
and set the compound rest at
an angle of 30 degrees with
the axis of the spindle. TPlace
a round nose tool in the tool
post. Set the cutting edge of
the tool at the exact center
Fig. 545.—Truing a Lathe Center point of the lathe center, and
machine a chip to the taper

point, an angle of 60 degrees, and test with a center gauge.

TRUING A HARDENED LATHE CENTER

If the hard or tail spindle lathe center is to be trued up, anneal it
and machine it in the head stock spindle, following the same oper-
ations described for truing a live center; then remove harden and
temper and it is ready for use in the tail stock. If an electric tool
post grinder is available, the hardened center may be trued up by
grinding without annealing,.

TESTING THE ANGLE OF A LATHE CENTER POINT
WITH A CENTER GAUGE

Ifig, 546 shows the method of
testing the 60 degree angle of a
lathe center point with a center
gauge. All lathe centers, regard-
less of size, are [inished to an
angle of 60 degrees on the point
that supports the work,

Fig. 546.—Testing Lathe Center Angle
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Fig. 547.—Graduated Taper Attachment for the Lathe

A GRADUATED TAPER ATTACHMENT FOR THE LATHE

Fig. 547 is a graduated tlaper
attachment that is fitted to a lathe.
The connecting slide is fastened to
the tool cross slide. The angle
hase is secured to the back of the
lathe saddle. The table is fas-
tened to the angle lase and at-
tached on one end by a bracket
clamped on the ways of the lathe.
The swivel slide rail is pivoted on
the table. This rail is graduated
on either end—one end in degrees,
and the other end in inches per
foot of taper.

When the taper attachment is to
he used, remove the screw that
holds the cross feed contro! nut on
the saddle and eclamp the taper
attachment to the ways by setting

Fig. 548.—Close View of Graduated Taper

the square headed screw on the clamp, then the taper slide bar
controls the feed of the slide rest and the taper attachment is ready

for operation.
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Fig. 549.—Turning with the Taper Attachment
Fig. 549 shows the application of taper attachment on a lathe, turn-
ing the taper shank of a spindle for a drill press. The taper is a

Morse No. 5 and the job is being done between centers on the lathe.

Fig. 550.—Boring with the Taper Attachmen®

Fig. 550 shows the application of the taper attachment boring a
No. 4 Morse taper in a drill press spindle. One end of the spindle is
held on the head center, the other end in the center rest,

After the spindle has been bored for the No. 4 Morse taper as illus-
trated above, it is good practice to stop the lathe and with a No, 4
Morse taper reamer, take a light chip turning the reamer by hand,
using a tap wrench for turning. This operation will standardize size of
the taper hole.
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Fig. 551

Fig, 551.—Crowning a cast iron ring held on an arbor using two
turning tools, the rear one, which is inverted, machining two different
tapers in one operation with the use of the taper attachment. This
job can also be done in the same manner with the set-over tail stock
method. This job shows the application of two tool rests on the saddle
of the lathe.

Fig. 552

Fig. L52.—Turning taper on a job between centers on the lathe by
use of the set over tail stock method.
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Fig. 638 shows a two jaw lathe Fig, 639 shows a steel disc held
chuck fitted to the spindle of the to the face plate of the lathe by a
lathe for holding irregular work. draw-in chuek attachment while

: . being machined.

Fig, 640 —A east iron T elamped Fig. 641.—Machining a large

to a special carriage on the bed of wrought iron pipe in the lathe
the lathe while being machined, showing the application of the pipe
centers.

Fig. 642 shows a wood pattern
being made on the lathe, The screw on a special shaped arbor held be-
cutting lathe can be used for wood tween centers on the lathe,
turning.



36 SovurH BeEwnop LateHe WorKs

TYPICAL SCREW THREADS CUT ON A MODERN BACK GEARED
SCREW CUTTING LATHE

T L

Thread Tap Internal U. 5. Standard Thread
Gauge

Left Hand Acme Screw Thread

SRR RAS AR VAR o

i -u'--.-.'ut';_'.-,'n PER TR LR T T R TR TR T T T Wl B R

Right Hand Double Screw Square Thread
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CUTTING A SCREW THREAD ON THE LATHE
The American Engineers Standard Committee in May, 1924, spon-
sored by the 5. A. E. and the A, 8, M, IZ,, received a report from the
National Serew Thread Commission, as applying to the screw threads
for bolts, machine screws, etc., defining the following terms:

TERMS RELATING TO SCREW THREADS

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

External Thread. An external thread is a thread on the outside of a
member,

ll?t“““l Thread. An internal thread is a thread on the inside of 2o
member,

Major Diameter. The largest diameter of a screw thread. The term
"major diameter” replaces the term “outside diameter” as applied to the
tl%l‘ea,d c{rf a screw and also the term ‘full diameter'” as applied to the thread
OFf & nut.

Minor Diammeter., The smallest diameter of a serew thread. The term
“minor diameter” replaces the terms “core diameter” and “root diameter” as
applied o the thread of a serew and alse the term “inside diameter” as ap-
Dlied to the thread of a nut.

Pitch Diameter. On a =iraight serew thread the diametier of an imag-
Inary eylinder the surface of which would pass through the threads at sueh
4 point as to make equal the width of the threads and the width of the
Spaces cut by the surface of the cylinder.
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U.S. STANDARD SCREW THREADS

FORMULA

1
N2 THDS PER IN.

D=DEPTH = P X.64952

= = -AE
F=FLAT B

P= PITCH»

U. S. STANDARD SCREW THREADS

The U. 8. Standard Screw Thread has heen approved by the Amer-
ican Engineering Standards Committee, and is now generally used by
all shops in the United States.

STANDARD SCREEW THREAD PITCHES

The tables below show U. 8. Standard Thread, American Society of
Mechanical Engineers Standard Thread and the Society of Automotive
Engineers Standard Thread. The form of the S.A.E. and the A.5.M.E.
threads is the same as that of the U.5.8. thread as shown in Fig. 553.

The tables show not only the standard number of threads per inch,
for the diameter of the screw, but also the size of tap drill to use in
order that the thread may tap to the proper size. Common fraction
drill sizes are given when possible, but standard nmumber and letter
drills are necessary for the A.S.M.E. and the S.A.E. threads.

U.S. STANDARD THREATD ASME. STANDARD THREAD
Tap | Th'ds | Dnill Tap Th'ds | Drill Tap | Th'ds | Drill Tap |Th'ds | Drill
Size |Perln.| Size Size | PerIn.| Bize Size | Perln.| Size Size |Per In.| Size

Yi 20 £ 5 1 S 0 80 % 12 28 14
5% 18 4 1 8 % 1 72 53
% 16 5 114 T P 2 64 50 y
T4 14 34 114 ¥ 174 3 56 i3 Serews over No,
la 13 na 134 G 17 4 48 43 12 run in fractional
%% 12 ng 144 G 1t F 44 a7 sizes stariing with
54 11 14 134 sle | 1%% 6 40 33 W” and up as
Wi 11 13, 134 5 194 7 18 1z shown n the U, 8.
3 10 0 2 114 1954, g 46 ag Siandard Thread
B 10 T 2y g | 2% 0 32 2 Table at left.
4 ] o p 2 1 2y 10 32 23
SALI, STANDARD TIHRIZAD
Tap Threads Drill Tap Thrends Drill Tap Threads Drill
Size Per Lo, Blze Pize Per In. Size Hizp Ter Tn. Blze
15 28 No. 3 14 2 Mg 84 16 1
i 24 ] s 18 b ¥ 14 4
5 24 g % 5 | g % 1 g,
g 2) B ty; 16 5% 1 14 g
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U. 8. STANDARD
60° TOOL GAUGE

\{ Fig. 554 shows the
U. 5. Standard tool gauge

- for testing the cutting
edge of a thread tool
ground to cut the U. S

Fig. 554.—U. S. Tool Gauge Standard screw thread.

HEIGHT OF THE CUTTING
EDGE OF THE THREAD
TOOL

Fig. 555 shows that the

proper height for setting the

@ cutting edge of the thread tool
is exactly on the center, which

is found by setting the cutting

point of the thread tool even

with the point of the lathe
Fig. 555.—Height of Cutting Edge of Tool center,

MEASURING SCREW
THREADS

Fig. 556 shows the applica-
tion of a thread gauge in deter-
mining the number of threads
to the inch on a bolt or screw.
The thread gauge may also he
used in determining the num-
ber of threads to the inch in a
threaded nut,

Fig. 536.—Measuring Screw Threads

MEASURING THE THREAD WITH A STEEL SCALE
Fig, 557 shows the method of finding the piteh of the thread when
a thread gauge is not available. Plaece a secale on the screw so that the
end of the scale is opposite the top point of any thread; count the num-
ber of sgpaces under the scale between the threads, for a distance of
one inch. For example: there are
YTURY ] B2 E | ! eight spaces underneath the scale
1 2

in one inch, therefore, the screw is
I !!| bl | 's” pitch or eight threads per
inch.

Another method is to place the
scale as shown in Fig. 557 and
count the top of the threads for
a distance of one inch, omitting
one thread,

Fig. 57—M-oasuring Screw Threads
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SETTING THREAD TOOL FOR CUTTING EXTERNAL THREADS

Fig. 558 shows the method of selting
— the thread tool for cutting an external

el thread.
st ]

= A thread gauge is placed on the
point of the thread tool, and the tool is
fed forward to the work. The tool
should be adjusted so that the edge of
the thread gauge is exactly parallel to
Fig. 558 the work.

M

SETTING THE TOOL FOR INTERNAL THREAD CUTTING

Fig. 559 shows the method of

~ setting a tool for cutting an in-
ternal thread on the work.

The tool is fastened in the
iool post, a thread gauge is
placed against the cutting edge
q of the tool and the ecarriage is
l brought forward so that the

X“Q> thread gauge is resting against
the work. Both ends of the
E\ thread gauge should he parallel

Fig. 559.—Setting Internal Threading Tool to the face of the work,

HEIGHT OF CUTTING EDGE OF AN INTERNAL THREAD
CUTTING TOOL

Fig. 560 shows
the method of set-
ting a thread cut-

é ting tool for inter-
nal threads, The

T

cutting edge of the
tool is on the cen-
ter line of the
work,

Fig. 560.—Setting Internal Threading Tool

The size of the threading tool for cutting an internal thread is im-
portant, because the tool head must be small enough so that it can be
backed out of the thread and still leave enough clearance so that it
can be drawn from the threaded hole without injuring the thread.
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Fig. 562.—Index
Flate, 9”-11"
Lathe

Fig. 561

SIMPLE GEARBRED FOR THREAD CUTTING

In Thread Cutling, the work is revolved by the
lathe spindle, which in turn is geared to the lead
serew.  The ratio of the gearing between the spindle
speed and the carriage leed determines the piteh of
the thread.

A metal index plate iz aftached to the lathe,
gshowing the necessary gears required to cut Stand-
ard Threads. There are three columns of figures on
thiz Index Plate,

Thread Column indicates the number of threads
per inch to be cut,

Spindle Column indicates the number of teeth on
the =ztud gear.

Screw Colummn indicates the number of teeth on
the gear thal goes on the lead screw,

Example: To gear an 11" Standard Change Gear
Lathe for cutting 16 threads per inch. By referring
to the Index Plate, 16 threads calls for 32 teeth on
the stud gear and a 64 tooth gear on the lead serew,

Connect these two gears by a large idler gear which will mesh,

Compound Rest on an Angle for Cutting Threads

Some mechanies set the compound rest at an angle of 30° in cutting
screw threads on a lathe when a guantity of screws are needed, the
threading tool entting only on one side of the thread. This method
ig satisfactory when the work is done by an experienced mechanie, but
is not recommended for the apprentice as it reguires ski!l in grinding
and szetting the thread cutting tool.
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COMPOUND GEARING FOR THREAD
CUTTING

Fig. 564 shows Index Plate for the 13", 15"
and 16” Standard Change Gear Lathes, geared
with compound gears for cutting standard
threads.

Compound gears are necessary when cutting
fine threads on a lathe fitted with a lead screw
having very coarse threads. To cut these fine
threads we arrange the gearing in a train of at
least four gears, two of which are compound
gears,

Tig. 563 shows a 16" Standard Change Gear
Lathe fitted with eompound gear to cut 32
threads per inch. See Index Plate, Fig. 5h64.

For cutting 32 threads per inch on a 16"
lathe, the stud gear has 24 teeth. The screw
gear has 64 teeth., The compound gears are
composed of two gears, one having twice the
number of teeth as the other one. The smaller
compound gear is connected with the screw gear
by an idler, and the larger compound gear is
connected direct to the stud gear,

Fig. 565 shows an Index Plate for the 187, 21"
and 24" Standard Change Gear Lathes. These
lathes have a 4 pitch lead screw, Therefore,
the gears for cutting the threads vary somewhat
from the gears on the 15" and 16" lathes, which
have 6 pitch lead screws.
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SOUTH BEND LATHE WORKS
PATENT N2 810634.

LONGITUDINAL FEEDS 2%

SOUTH BEND, INDIANA, U. §. A7
QUICK CHAMGE GEAR

TIMES THREADS PER INCH

LEUEH THREADS PER INCH
LEFT 2 |2 | 244 | 2% | 2T 3 34 | 34
IN [CINTER| 4 [4a3 | 5 | 5% |534 6 61| 7
RGHT | 8 | © | 10 | 11 |11 12 13 | 14
LEFT | 16 | 18 | 20 | 22 | 23 24 26 | 28
OUT |CENTER | 32 | 36 | 40 | 44 | a6 | 48 52 | 56
® RIGHT 72 | 80| 88 ] 92 BEE 104 112§

Fig. 567. Index Plate for South Bend Quick Change Gear Lathes for Feeds and Threads
INSTRUCTIONS FOR OPERATING THE GEAR BOX

1. Locate on Index Plate the number of threads per inch you
desire to cut.

2. In the first column at the left, see if sliding gear “A" should
be in or out and adjust sliding gear to the position indicated. Caution:
Sliding gear must not be adjusted while lathe is running.

3. In second column from the left, note the position of top lever
“B.” Start lathe and shift lever to position indicated.

4. With lathe running, adjust the Tumbler “C’ into the hole
directly underneath the column in which you found the number of
threads you wish to ent.

6. Stop lathe and set reverse bracket into down position., (This
will feed carriage towards the headstock.)

6. The gear hox is now properly adjusted to cut the desired
thread.

Example: To cut 13 threads per inch, locate the fizure 13 on the
Index Plate. Place sliding gear “A” position in. Top lever “B” posi-
tion right and Tumbler “C" in the hole directly under the column in
Which is found the Figure 13. which is the second last column,
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Fig. 568.—Interior View of Gear Box

QUICK CHANGE GEAR MECHANISM FOR LATHES

The Quick Change Gear mechanism on Sputh Bend Lathes is the
famous Flather Patent., The cone of eight steel gears is mounted upon
a shaft, any gear can be instantly engaged by simply moving the lever
in front of the box. On another shaft located above the cone of gears
is a double clutch gear, controlled by the small lever on top of the box.
The moving of this lever to three diiferent positions increases the num-
ber of changes obtained by the lower lever to twenty-four, which num-
ber iz doubled by moving the sliding gear at the end of the lathe
making forty-eight in all.

OPERATING GEAR BOX FOR TURNING FEEDS

Qee drawing on Page 93 which shows gear hox set for medium turn-
ing feed. This calls for Sliding Gear “A" get out position. Start the
lathe and set Top Lever “B’ right position. Lathe running, set Tumbler
“0 in hole under 96 threads. For finer feed move Tumbler “C" to
holes at right. For coarser feed, move Tumbler “C" to holes at the left.

ADJUSTMENT OF SLIDING GEAR “AY

Do not attempt to adjust sliding gear A" position in or out while
lathe is running. The simple way to adjust the sliding gear “‘A" is:
stop the lathe, put the reverse handle “R™ in nentral and adjust Sliding
Gear in or out easily and quickly. Sliding Gear “A" ywill not funetion
unless it is set to the extreme of either in or out position—any inter-
mediate position will lock gears.
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PREPARING FOR THE FIRST CHIP (THREAD CUTTING)

In cutting screw threads on the lathe, the carriage is driven by
clamping half nuts on the lead screw.

The automatic cross feed, or the automatie longitudinal feed of the
carriage must not be used while thread cutting. When setting a lathe
for thread cutting, place the automatic feed lever knob in position
neutral and fasten it. This will be necessary because the automatic
safety lock will not allow the split nuts to be clamped on the lead serew
until the automatic feed lever is in a neutral position.

See that the lathe dog is fastened tightly on the work to he
threaded. Also see that the tail of the dog does not bottom on the face
plate slot, and that there is oil on the tail center where it enters the
work.

Be sure that the thread tool is properly ground and =set and fastened
firmly in the tool post.

Oil the lead screw and the half nuts.

Do not remove the dog from work until the thread has been fin-
ished and tested.

If for any reason you remove the work from the centers for test-
ing the thread, mark the slot on the face plate if there are more than
one in which the tail of the dog enters, and when replacing the work
on centers, always place the tail of the dog back in the same slot.

The spindle should not be revolved or disturbed while the work is
off the lathe centers.

EVEN GEARED LATHES

A lathe is even geared when the revolutions of the spindle and the
revolutions of the reverse spindle stud are the same,

In cutting a serew thread if the lathe is even geared and if the
number of threads per inch to be cut is exactly divisible by the num-
ber of threads per inch of the lead screw, it is not necessary to reverse
the direction of the lathe spindle in order to automatically reverse the
carriage to return the tpol to the starting point. For example: if the
lead screw is 8-thread and the screw that you wish to cut is divisible
by eight, such as 8, 16, 24, 32, 40, ete., the lathe spindle may run in
one direction all the time. When the tool has traveled to the end
of the cut draw it out, open the split nut, and return the carriage to
the starting position by hand. Throw in the split nut again, take
another chip, and repeat this operation until the thread is finished.

The two practical methods of bringing the carriage back to the
starting peoint after taking a threading cut are:

Reversing the direction of spindle rotation causing the carriage to
run back automatically;

Opening the split nut and running the carriage back by hand, us-
ing the thread dial to engage the split nut,

The first method is used in the shop where there are not many
threads to be cut.

The second method is generally followed in production work.
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J &1 THE WORK

Fig. 569

THE THREAD CUTTING STOFP

Fig, 669 shows the application of the adjustable stop for regu-
lating the depth of each chip in thread cutting.

Bring the point of the tool up to the work, then turn the screw “A"
until the shoulder is tight against the stop “B,” which is clamped to
the saddle. When ready to take the first chip, run the tool rest back
by the cross feed screw, then turn scerew ‘A" one gquarter of a turn to
the left. This will allow the point of the tool to take about & of an
inch on its first chip. Before taking each cut, turn the adjusting
serew l4of a turn to the left,

If the work fo be threaded is mild steel or wrought iron, plenty of
o0il should be used on the point of the tool and on the work.

To take the first chip, move the point of the tool about one-eighth
inch away from the surface of the bolt. DMove the earriage so as to
bring the point of the tool a little to the right of the end of the work,
clamp the half nuts firmly on the lead screw and start the lathe. Feed
the tool to the work as far as the thread cutting stop will allow and
take the first chip. When the tool reaches the end of the cut withdraw
it by turning the cross feed screw to the left at least one complete
turn so that the tool will elear the thread on the reverse (ravel of the
carriage. Reverse the shipper-rod: this reverses the direction of the
feed of the carriage which travels back automatically. When the point
of the tool reaches the starting point, stop the lathe and measure the
thread to see if you have the correct piteh.

Adjust thread cutting stop by unscrewing 14 turn and take the
second chip following the same operation as before, and continue
until the thread is finished.
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Fig. 570

FITTING AND TESTING SCREW THREADS

When cutling a serew thread and you think it is about finished and
ready for tesling, remove the work from the lathe centers, leaving the
dog attached and test the thread in the threaded hole it is intended to
fit, or to some nut or gauge. If the thread does not fit properly and
needs another chip or two, place the work back in the centers and takae
the required chips and test again. Repeat this operation until the
thread is finished.

For cutting an internal thread the same general instructions will
apply as in cutting an external thread, with the exception that the
adjustable gtop for thread cutting should be set with the head of the
adjusting screw on the inside of the stop.

In cutting screw threads where an accurate job is required: (for
example, if vou are making a tap) use plenty of lard oil on the tool
and the work and be sure that the last or finish cuts are very light,
s0 that the tool will take a fine smooth chip, and leave the surface
of the thread smooth and polished,

GRINDING THE THREADING TOOL AFTER THE THREAD HAS
BEEN STARTED

If it is necessary to remove the tool {or grinding, before thread is
finished, take the tool out and grind it, adjust the thread tool as bhefore
and fasten it, setting it opposite the thread groove. Turn the spindle
forward by hand by pulling on the belt. and again test 1o see if the
boint of the tool is exactly opposite the thread in the work. If it is not
Opposite, disconnect the reverse gear, disconnecting the lead SCTEW,
and turn the spindle forward by hand until the tool fits exactly in the
thread groove. Then connect the reverse gear as before and you may
broceed with the cutting.

_In turning the spindle by hand to reset the thread tool, al ways turn
It forward. I{ you turn it backward, there will be a hack lash and it
Will not show the true position of the tool.
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Fig 571

THREAD DIAL ON LATHE

Fig. 572—Face of Threading
Dial

Fig. 571 shows a Threading Dial fitted to
the carriage of a lathe. Fig, 572 shows the
face of the revolving dial,

When there are a great many threads to
be cut, a Thread Dial is used, as it allows
the operator to unclamp the split nut from
the lead screw when the end of the thread
chip is reached. He can then return the
carriage quickly, by hand, to the starting
point of the next chip. The thread dial will
indicate when to elamp the split nut on the
lead screw so that the threading tool will
follow in the proper groove for the next
chip.

RULES FOR OPERATING THREAD DIAL ON SOUTH BEND LATHE

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

numbered line on dial,

When chasing threads of a piteh involving one-half of a thread in
each inch, such as 111, engage the feed nut at any odd numbered

line.

for « lifetime.

THE SKILLED MACHINIST AND HIS LATHE
The Serew Cutting Lathe is a tool of accurdacy and precision,
The skilled wmachinist takes pride in keeping his luthe in first cluss
condition so that he can always turn out eceurate work. He knows
that if his lathe is given the proper care it will serve him efficiently
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RULE FOR GEARING A LATHE FOR CUTTING SCREW THREADS

One is sometimes called upon to cut a thread on an old lathe from
which the index plate has been lost. In this case the following rule
will be found useful.

Multiply the number of threads per inch on the lead serew and the
pumber of threads per inch on the bholt to be cut, by any common num-
ber that will give for a product the gears that are found with the lathe.
For example: We wish to make a bolt having eleven threads per inch.
We measure the lead screw and find it has eight threads per inch. Now
let us take a common maultiple, say 4:

4x11, the thread to be cut, equals 44:
4x &, the thread of lead screw, equals 32.

The gears 44 and 32 are the gears to use. If the thread to be cut
is finer than the thread of the lead screw, the smaller gear goes on the
gpindle stud, while the larger gear goes on the lead screw.

If the gears 44 or 32 are not found in the egquipment, multiply by
another number, for example, 5 or 6, ete.

Always measure the thread when vou take the first chip to be sure
you have made no misiake in the gearing.

CUTTING LEFT HAND THREAD

In cutting a left hand thread in
the lathe, the directions are the
same as for cutting a right hand

o thread, except in cutting a left
= hand thread the feed of the car-
riage is from left to right or

Fig. 573.—The Left Hand Thread toward the tail stock,

In siarting a left hand thread on a serew, it is a good plan, if the
work will admit it, to drill a hole in the work about the diameter of the
pitch of the thread, and about the same depth as the thread. This will
give a definite point for starting each chip.

These instructions for left hand thread apply to all tyvpes of left
hand screw threads,
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ACME SCREW THREARDS

FORMULA

!

D=DEPTH= 4P +.0I0
F=FLAT= .37107TP
C-FLAT= .3707P-.0052

CUTTING AN ACME SCREW THREAD

é Fig. 575 shows the method
of setting an Acme Threading
"""" T Tool for cutting an Acme

e e 9 Thread.
25'Throed Toct If one will place a piece of

A white paper below the tool on
the top of the saddle, the space
between the cutting edge of
the tool and the gauge can he

seen much more clearly,

Fig. 5753.—Setting an Acme Threading Tool
s,

INTERNAL ACME THREAD

Fig. 576 shows the method
of setting an Acme Threading
-=— =" Tool for internal threading.
A heavy scale or a parallel is
>3 o set across the face of the work
and the legs of the gauge rest
— —— on this parallel. Adjust the
cutting edge of the tool so that
it lines up exactly with the bev-
eled edge of the gauge.

Y
Fig. 576.—Setting an Acme Threading Tool for
Internal Threading

CLEARANCE

In cutting an Acme thread,
there should be a clearance of
010" between the diamefer at
the top of the thread of the
serew and the diameter at the
bottom of the thread of the
nut,

Fig. 577.—Clearance for an Acme Screw
Thread
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SQUARE THREADS

P Al FORMULA

) . 1

Fo P=PITCH = BT HD s, PER IN,
§§ D=DEPTH=. PX.500
N\

THE SQUARE SCREW THREAD

Fig. 579 shows the method of setting the tool
for cutting internal square threads.

The width of the eutting edge of the tool for

cutting square screw threads is exactly one-half

the piteh, but the width of the edze of the tool

? for threading nuts is from one thousandth to

three thousandths of an inech larger, to permit
a sgliding fit on the screw.

I

4

T TN PR PRER RN 1 A% T

|||i:||||-||[||1||||||||ln||J|||I|rrr1||

£

Tl e g Bie TOOT, FOR SQUARE THREAD

Irig. 580 shows the
method of arriving at
the angle of clearance
for making the thread-
ing tool.

Draw line A-C2 equal
to the eircumference of
the thread to be cut.
Draw line C2-C equal to
the lead of the thread
and at right angles to
line A-C2. Complete the
triangle by drawing line
A-C. Angle B in the ftriangle is
the helix angle of the thread and the
angle to he used in grinding the tool,
The sides of the tool E and F should

_'u_d_’ g : be given a little clearance when
R " grinding.
CLEARANCE
Fig. 581 shows that there should
be a clearance between the diameter
By ) of the external thread and the diam-
;#;/f/’—" =L eter of the bottom of the internal
-.-___ thread. 'This clearance is usually
about .005” to 0067 for each inch in

Fig. 581.—Clearance of Diameter diameter of the thread.

Fiz. 580.—Angle of Tool Clearance
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CUTTING A SCREW THREAD ON TAPERED WORK

The taper attachment of the lathe should be used when cutting a
thread on tapered work. If there is no taper attachment with the lathe,
the thread on taper can be cut by setting over the tail center.

Fig. 582-A

Fig. 582-A shows the method
of setting the thread tool for

Fig, 582 —Setting the thread cutting thread on tapered work
tool for cutting thread on tapered using the =set over tail stock
work using the taper attachment., method.

Fig, 582

In both the above operations it will be noticed that the outer edge
of the thread gauge is set in position on the parallel part of the work,

BROWN & SHARPE 29° WORM THREAD
FORMULA

1
P-PITCH = RaThoS PER TN,
O=00PTH=.6866 F

F=FLRT .3
C=FLAT=~ 335 F

FOEMULA FOR BROWN & SHARPE 29° WORM THREAD

Fig. 583 shows a Brown & Sharpe 29° Worm Thread. This is not to
be confused with the Acme Standard Thread because it differs from it,
for example in: the depth of the thread, the width of the top of the
tooth and the width of the bottom of the tooth.

The thread of the worm and the teeth of the worm gear when in
mesh are in contact for about three teeth, and to get more perfiect con-
tact the thread is made deeper than the Acme Standard Thread.
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Fig. 584

CUTTING A MULTIPLE THREAD

In cutting a multiple thread between cenlers, there should be as
many slots in the face piate as there are multiples of thread to be cut,
For example: to cut a double thread, make two slots in the face plate,
one directly opposite the other. It is important that these slots are
equidistant from each other in order to divide the threads equally.

Cut each one of the multiple threads exactly in the same manner as
yvou would a single thread. IFasten the dog securely on the work to be
cut. Proceed with the cutting as though the screw were a single
thread until that thread is finished. Then place the tail of the dog in
the opposite slot and proceed with cutting the second thread. The
dog must not be removed from the work until both threads have been
finished.

If you wish to ent a triple thread, make three equidistant slots in
the face plate and proceed as above.

PITCH AND LEAD OF A SCREW THREAD

The pitch of a screw thread is the distance from a point on a screw
thread to a corresponding point on the next thread measured parallel
to the axis.

1

Siteh (in inches)— ————— 7 = mes
= g chies) Number of threads per inch.

The lead of a screw thread is 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 screw, the lead is twice the pilch; on a

triple thread screw, the lead is three times the piteh, ete. In cufting
multiple threads the lathe should be geared to cut the lead of the thread.
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CUTTING METRIC THREADS ON A LATHE

M/M THREAD METRIC LATHE WITH A METRIC LEAD SCEEW
THREAD  SPINDLE SCREW When a lathe is intended to cut metric
:?g__ ig_:'_g_ﬁg threads exclusively, it is equipped with =a
1.00 0 12 9 metric lead screw. The index plate illus-
e el Ll Al B trated herewith shows the arrangement of
L.50 30 120 gearing necessary for cutting metrie threads
T 2 on the 18”7, 21%, and 24” South Bend Stand-
0 60 ard Change Gear Lathes that are equipped
42 72 : : :
42 63 B with a metric lead screw instead of an Amer-
45 ggr ican lead screw.
EE When the lathe is equipped with an Amer-
48 ican lead screw, and it is desired to ecut an
EE ' occasional metric thread, the use of trans-
36 posing gears is necessary. The drawing he-

SOUTH BEND LATHE WORKS 10111' shc‘:.ws the method of arranging the
m  SOUTH BEND,IND.USA. g transposing gears.

Fig. 585.—The Metric
Thread Index

CUTTING METRIC THREADS WITH AMERICAN LEAD SCREW

To cut Metric threads on South Bend Standard and Quick Change
Gear Lathes, equipped with an American Lead Screw, use the Com-
pound Idler or connecting gears 50 and 127, the No. 127 gear to mesh
with the spindle stud. Use an idler to connect the 50 tooth gear with
the gear on the lead screw,

When Metric Threads are to bhe cut, as iMustrated, the regular
Index Chart of the lathe mav be used in gselecting gears for the
different pitches.

Read the chart as
S SPINDLE GEAR 32 TEETH

so many threads {’x@’#— St
per centimeter, in- =% I ——
stead of so many .e?G?EEW
threads per \t\
in'ch.. .,'J' S = %\1 L

South Bend K <ot g
Standard Change |
Gear lathes may '

be equipped with
a DMetric Lead
Screw, instead of
an American Lead
Screw, at extra

cost, if desired. Fig. 586.—Transposing Gears for Metric Thread

RS AN i
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Fig. 587

MILLING AND KEYWAY CUTTING ATTACHMENT FOR THE LATHE

The Milling and Keyway Cutting Attachment illustrated above is a
practical tool for the lathe for doing a great deal of work in the small
shop that otherwise could be done only on the Milling Machine or
the Shaper. This attachment on a lathe operated by an expert mechanic
is capable of turning out the finest of work to meet the most ac-
curate requirements.

The depth of the cut is controlled by the feed of the lathe carriage,
the length by the cross feed serew; and the graduated screw at the top
takes care of the vertical motion. The attachment swivels all the way
around like the compound rest and is graduated in degrees. In ad-
dition it swivels on the upright angle plate 180 degrees, and is grad-
uated. There is a graduated collar on the vertical screw reading in
thousandths of an inch,

This attachment is often used in the manufacture of small dup-
licate parts on the lathe. A jig for holding the parts is fastened
in the attachment vise and the work is machined in the jig.

The attachment is fitted to the saddle cross slide by removing the
compound rest top and swivel, and bolting the attachment to the base
using the bolts that elamp the compound rest in position.
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SQUARING OF A STEEL SHAFT

Fig, 589 illustrates the squaring
of a shaft held in the milling at-
tachment of the lathe. A spiral
end mill with Morse Taper shank
is held in the spindle of the lathe.
This is an excellent method of
milling squares, hexagons and
flats, because the end mill cuts a
clean true surface.

CUTTING A KEYWAY ON A
SHAFT

Fig. 588 shows the application
of the milling and keyway cutting
attachment cutting a keyway on
the shaft in the lathe. It is ob-
vious that by adjusting the shaft
in the vise the keyway can be cut
the entire length of the shaft, or
if a taper shaft is to be milled the
vise can be tilted to the desired
angle and the keyway can be cut
in the shaft as though it were
straight.

Fig. 589

MILLING A WOODRUFF
KEYWAY

Fig. 590 shows the method of
milling a Woodruff Keyway in a
shaft. The Woodruff cutter is
held in a blacksmith’s drill chuck
that fits the taper of the lathe
spindle,.
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A MILLING ARBOR

Fig. 591 illustrates a mill-
ing arbor for use in the head
spindle of the lathe. This
arbor has adjustable collars
and is similar to the regular
milling machine arbor for
holding milling cutters of

. various sorts,

Fig. 591

SPIRAL END MILL FITTED WITH MORSE TAPER
Fig. 592 is a spiral end
mill fitted with Morse
Taper to fit in the head
gpindle, and if a smaller
taper, it can be fitted to a
reducing socket, the out-
gide of which fits the
spindle of the lathe.

A FACE MILLING CUTTER

Fig 593 is a face milling cutter that is held
on the milling arbor for doing face milling.

Fig. 593

A SIDE MILLING CUTTER

Fig. 594 is a side milling cutter that is held
in the arbor. This cutter will mill on either
side as well as on the face,

Fig. 594

A MILLING CUTTER FOR MILLING WOODRUFF KEYWAYS

Fig. 595 is a milling cutter for
milling Woodruff System of Key-
ways. This is a face milling
cutter and is held by a black-
smith’s chuck which fits the head
° Fig. 595—Woodruff Keyway Cutter ganindle of the lathe.
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Fig. 536

WOODRUFF KEYWAY

The drawing herewith shows a shaft that has been milled for a

Woodruff key, with key inserted.

“X" equals the thickness of key.

The key should project above the shaft one-half its thickness.

STANDARD KEYWAYS FOR
PULLEYS AND SHAFTS

This diagram shows the recognized
standard for the depth and width of
keyway in pulleys.
ula, of counrse, may be used for the
depth and width of keyway in shaft.

The same form-

Here we give a list of the standard
sizes of keyways both for pulleys and

Width (W) of Diepth (H) of Radius

Diameter (D) of Hole ! Keyway Kevway (1)
% " 1.'3' f-_:f " Gil. "

%H to 1}%” T"ﬁ” 030

_}E " lﬂ Ef'sﬂ " n,'% L rﬂg 5

14" to >4 1 g " 040

14" to a " 050

13" to fa da " 060

25" to % " £ " 060

25" to v " o J60

When filing in the lathe never use a file without a handle. Do
not knock a file on the ways of the lathe to free it from chips.

Do not rotate a hand reamer or machine reamer backwards be-
cause it will dull the edge of the teeth,



SoutrH BeExp Inprawma, U 8. A 100

|+

i | - b

¥
4

dEnaE

; E‘
]

=
=
Fi
]
—

) N R e P e et PR T 8

THE LATHE AS A TURRET LATHE FOR CHUCKING WORK

The Iathe fitted with a turnstile turret makes an excellent chucking
machine for manufacturing. While the work is held in the chuck, a
tool may be used in the tool post using the carriage feeds for facing or
turning, and the turret tools can be in operation at the same time,
operated by an antomatic feed on the turret slide,

The illustration shows a screw cutting lathe fitted with a turnstile
turret on the bed for chucking work, The turret is bored to receive
gix different tools. The job illustrated is that of machining steel
dises. The tools in the turret are: a centering tool, a drill, a bor-

ing togl, and a reamer.

The work is held in a 3-jaw Universal Chuck while attached to
the gpindle of the lathe. While the work is being machined by the
various turret tools a faecing tool held in the tool post fed by the
automatic cross feed screw machines the faece of the work,

The above equipment for some work can be increased by adding
a double tool rest, one tool in front for facing and one tool in the
back for forming or cutting.

A lathe equipped in this way serves the purpose of a special auto-
matic machine, and when the job is finished, the attachments can be
removed and the lathe can be used for general work.

The above illustration is taken from a photograph in our own shop
where we have a number of South Bend Screw Cutting Lathes in use
as turret lathes for chueking work.
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Fig. 610.—A screw cutting lathe fitted with hand lever closing de-
vice for Draw-in Chuck Attachment and hand lever turret, for making
small screws. Note the box tool and the threading die,

Pt e L . TS )
Fig. 611,—Screw cutting lathe fitted with a hand lever turret for
machining small gear blanks.

Fig. 612 shows an 11”7
SEerew Cutting Liathe equipped
with a hand lever turret slide
on bed, and a hand lever
closing device for the draw-
in chuck aftachment. The
lathe shown is equipped for
making small brass machine
SCTeWSs.
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Fig. 604.—The Hand Lever Turret

THE HAND LEVER
TURRET

Fig. 604 shows the
application of a hand
lever turret that ean be
attached to the bed of
an 11" lathe. Each
one of the six tools has a
stop that can be set to
allow each tool to be
fed a certain distance
only. The six stops may

be seen af the right end of the turret slide. The hand lever turret re-
volves one-sixth of a turn each time the lever is pushed back beyond

the latch.

THE TURRET ON SADDLE

Fig. 605 shows the applica-
tion of the turret on the saddle
of the lathe. This saddle turret
is semi-automatic and must be
revolved by hand. In using a
saddle turret on the lathe, the
center of the turret holes
should line up with the axis of
the head spindle and there
should be a gauge or a stop on
the saddle so that the turret
hole would line up with the
spindle hole in the operation of

Fig. 605.—The Turret on Saddle

each tool. Sometimes the turret is located in position by a taper pin
which fits into a hole drilled through the turret base and saddle top.

Fig. 606.—The Tool Post Turret

TOOL POST TURRET

Fig. 606 shows the applica-
tion of a tool post turret held
in the compound rest of the
lathe, It is semi-automatic and
must be revolved by hand after
each tool has been in action.
There should be a similar gauge
or a stop on the saddle in op-
erating the tool post turret so
as to always bring the oper-
ating tool to the center or axis
of the lathe spindle.
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Fig, 607

AUTOMATIC FEED FOR TURNSTILE TURRET SLIDE
Fig. 607 shows the method of applying an automatic feed to
turnstile turret slide fitted to the bed of a screw cutting lathe. A shaft
is attached by two brackets to the rear way of the lathe bed, one end
of this shaft is geared to connect with the change gears at the head end
of the lathe, the other end is splined to receive a worm which drives
the automatic feed of the turret slide.

SCEEW CUTTING LATHE ON SPECIAL JORS

Many expert machinists are using the screw cutting lathe on spec-

ial manufacturing jobs. By the use of jigs a great deal of accurate
work of various kinds is being machined in the lathe. After the job is
done the jigs and tools are put away and other jigs and tools are
attached, or the lathe may be used as a regular screw cutting lathe,

Fig. 608 —Turnstile
turret fitted to a 24¢
gerew  cutting lathe
machining heavy work.

Fig. 609.—Turnstile
turret fitted to an 18"
lathe for drilling,
reaming and tapping of
half nuts.
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THE USE OF THE BORING BAR IN THE LATHE

A lathe is an excellent machine in which to do accurate horing with
a boring bar,

The boring bar is held between centers and driven by a dog. The
work is clamped to the top of the lathe saddle and is fed to the tool by
the automatic longitudinal feed of the carriage,

STYLES OF BORING BARS

Fig. 613.—Boring Bar for Finishing or Sizing the Hole

Fig. 613 shows a horing bar fitted with a two edge cutter held by
a taper key. This is more of a finishing or sizing cutter, as it cuts on
both sides and is used for production work.

Fig. 614.—Boring Bar Fitted with a Fly Cutter

Fig, 614 shows a boring bar usually used in jobbing work. It is
fitted with a fly cutter held by a headless set screw, There is another
headless set screw at the end of the cutter for adjusting it to the work,

Fig. 615.—Boring Bar Fitted with a Cast Iren Boring Head

Fig. 615 shows a boring bar fitted with a cast iron head. The head
ls fitted with a fly cutter and is designed for boring work of large
liameter,



114 SoutH BExp Lartae WoRrRKS

DRILLING, REAMING AND TAPPING IN THE LATHE
Using the Lathe as a Drill Press

The screw cutting lathe is an excellent machine for drilling work
and it is used for this class of work in many manufacturing plants.

Drilling in a lathe has the advantage of the drill operating in a
horizontal position which has a tendency to clear itself of chips. When
the work is revolving and the drill is held stationary, one can also get
a true hole.

Drilling in the Lathe

Fig. 619 shows a drilling
operation with a drill
chuck in the head spindle.
The work being drilled is a
steel bar, which is fed to
the drill by the hand
wheel of the tail stock.

Fig. 619.—~Operation of a Drilling Job

Drill Grinding Gauge
Fig. 620 shows
a gauge for the
grinding of drills,
In grinding a
drill it is very
necessary that
T~ the ecutting lips
\SwFDR CAST IO ~ . | be of the same
'3:3' s i |{ angle and that
%1 the angle at the
point of the drill

Fig. 620.—Drill Grinding Gauge be correct.

Wnnmn ﬂ - Wro~0
M ANGLE

Fig. 621.—Correct Angle of Fig. 622.—Incorrect Angle Fig. 623.—Incorrect Angle
Drill Point of Drill Point of Drill Point

CORRECT
= ANGLE
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Fig. 624.~Reaming in the Lathe

st

vy

REAMING AND TAPPING IN THE LATHE

IMig. 624 shows the ap-
bplication of the machine
reamer in the lathe. The
reamer is held in a spe-
cial holder which has a
hand lever control.

USING A MACHINE
REAMER IN THE
LATHE

Fig. 625 shows the ap-
plication of a lathe chuck
holding work and a drill
chuck in the tail stock

O spindle holding a machine
reamer, The reamer is fed
through the work hy the

Fig. EZE.—sing a Machine Reamer in the Chuck tail stock hand wheel,

C - L 2w r;.:' . w3 i -'_'_.,:_.
- = » wiTp R R
. : ot 2l 2

Fig. 627.—Drilling Through the Diameter of
a Cylinder

TAPPING IN THE LATHE

Fig. 626 shows the tapping
of a nut in the Ilathe. The
taper end of the tap is placed
in the nut which is held in
the lathe chuck. A tap wrench
is placed on the tap on the tail
center. The spindle is started
on slow speed and the tap may
be fed in with hand wheel of
the tail stoek, or for light work
the entire tail stock mav he
pushed by hand.

DRILLING THROUGH THE
DIAMETER OF A CYLIN-
DER WITH THE AID OF
A CROTCH CENTER

Fig. 627 shows the appliea-
tion of a drill chuck in the
head stock spindle and g
croteh center in the tail spindle,
drilling through the diameter
cf a cylinder or collar.

This is an excellent method
of drilling round work,
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THE ELECTRIC GRINDER

The illustration shows an Electric
Grinder mounted on the Compound RHest
of the Lathe and driven from an ordi-
nary light socket. Being attached to the
Compound Rest the Grinder can be
swiveled to any angle for grinding taper
shafts or cutters and for internal grind-
ing in taper holes.

The small Electric
Grinder is a useful
Attachment for a
Lathe, on such work
as grinding and
sharpening all kinds
of reamers, cutters,
straight, taper or
spiral, also for in-
ternal grinding of
small hardened bush-
ings, ete.

The operation of a Grinding Attachment on a Lathe presents some
problems to the beginner. It is not the purpose of the small Grinder
to take heavy cuts on the work or remove excessive stock. On the
contrary, the Grinder should be used only to take light or finishing
cuts because the emery wheel is small and runs at high speed so that
in taking a heavy cut the wear on the wheel is oftimes greater than
the amount of stock removed from the work in each cut.

The Depth of the Grinding Cut

In using the Grinder equipped with a wheel from 4” to 6” in diam-
eter, the depth of the cut should not be more than .001" or 0027,
That is, the diameter of the work should not be reduced more than
002" to 004" on each eut. On the finishing cut 001" to .0015" on
the diameter of the work will leave a better finish. It is sometimes
a good plan on cylindrical grinding to take one or two finishing cuts
without making any adjustment on the wheel.

Machine the Work Instead of
Grind Whenever Possible

Grind the work only when it
cannot be machined, for example:
when the work has been hardened
or tempered such as cutters,
reamers, taps, etc., then we must
grind, but on material such as
soft steel, cast iron and other
metals it i8 mueh better to ma-
chine the work than grind, as it
is much quicker, especially with
the tyvpe of grinder used in the
machine shop and service station. Grinding a Hardened Steel Bushing
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TRUING THE GRINDING WHELEL

A Grinding Wheel of 4" to 6" in diameter in continuous work will
need truing up at least every half hour and sometimes oftener, depend-
ing upon the work. The way to true the wheel is with a black or
commercial diamond as shown in the illustration. The diamond
ig held in a fixture, the revolving wheel is
brought up to the diamond peint and fed
slowly across the face of the diamond. Two
or three cuts is sufficient to true the wheel
properly,

DIAMOND HOLDER AND SPRING
CUTTERSTOP

e —— 1

Diamond Dresser for Truing
Emery Wheel

Fixture for Holding Spring
Stop and Diamond Dresser

EMERY WHEEL SPEEDS

Grinding wheels are run in actual practice from 4,000 to 6,000 feet
surface speed per minute.

Below we give the number of revolutions of wheel: of different
diameter for 4,000 and 5,000 feet surface speed per minute,

—_— -

Diam. Wheel % Lin, | 2 in. |i 3in. | 4in | S| B | Tin | Bin. | 10in. | 12in,

R.P.M. for surfoce Speed
of 40/ Tt oveimidoiin.

15,2749 7,630

5,003 | 3,820 | 3.006| 2,546 | 2,183 | 1.910| 1,520 1273

R.PAL for surface Speod

of 3,MF ft......oo 19,000 D540 | 6366 [ 4,775 | 3,820 | 3,183

fadt

=1
]
=

2387 1910 1,592

GRINDING WHEELS FOR VARIOUS KINDS OF WORK

There are various grades of emery or grinding wheels, all of which
are marked for special kinds of work such as ecast iron, steel, grinding
hardened tools, ete. We herewith show a tabulation showing the
grain and grade of wheels for different worlk.

|
Kind of Wark Mame of Wheel Cirain | Cirade
Cast Trow.oocasainaisangaivss Errvetalon sicsisiesmrrrain ki3] I
b |.—'L|||m||1||] ........................ 46 A
Cutting Tools. o oveiiisiveans AT s i s s e g 19 S0-Tx
Valves i iiiiiiiiinnaes Alvmanm, Shellae, cowiaviiiaen. 1] | 3
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PRACTICAL GRINDING JOBS

G::inding a Straight Reamer Grinding Clearance on a Milling Cutter

The grinding or sharpening of hardened reamers or cutters, straight
and bevel, requires care and skill on the part of the operator. The
ent should be light; the adjusting stop that regulates the position of
the cutting edge of the reamer flute should be set accurately so as to
get the proper clearance on the cutting edge; the emery wheel should
be of the right grade and have the proper speed and run true.

Grinding Angular Cutters in the Lathe

The illustration shows the
method of grinding angular cut-
ters in the Lathe. The Cutter is
placed on an arbor that is a snug
fit and then mounted hetween
centers in the Lathe. 8Set the
Compound Rest to the proper
angle or taper of the cutter. Set
the clearance stop to the proper
height. Holding the cutter against
the stop by one hand. Feed the
grinding wheel across the cutting
edge of the flute. Hepeat the
operation on each flute.

Be careful not to take too deep a cut or it may heat the cutter and
draw the temper.

Grinding an Angular Cutter in the Lath

Internal Grinding Spindle

The illustration shows the No.
15 Grinder set for internal grind-
ing on the Lathe. Note that for
this operation the pulleys of the
Grinder have been transposed.
This permits higher speed on the
internal grinding spindle.

A speed of 10,000 R.P.M. may
be obtained by fitting larger pul-
ley on the armature shaft. In-
ternal grinding attachment is used o) _‘
fl?:::‘r'detl?sd ilultlil:g;:gm'ﬂim:la.lﬁleguﬁiﬂ Grinding the inside of a steel bushing
ings of various kinds. Great care
gshould be taken here to see that the wheel does not take too great a
cut as the cut should be as light as possible to prevent wear on the
grinding wheel.
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TABLE OF DECIMAL EQUIVALENTS
of 8ths, 16ths, 32nds and 64ths of an inch

8ths. i16ths. —32nds.

¥=.125  y=.0b25 b —.03125 §} = .§3125
4 =250 4= 1875 g —.00375 43 = .50375
7% =375 1% =.3125 f =.15625 It — .65625
%o =.500  Jy=.4375 ¢y =.21875 & — .71875
5 = .625 15 = .5625 r = .28125 44 = .78125
¥ =.s0 1=.6875 1 =.34375 & = .84375
7% = .875 $# = .8125 #g = .40625 ¥ = .gobzj
t§=.9375 i3 =.46875  §4 = .96875
G4ths
#x = 015625  }f = .265625 §3 = .515625 $§ = .765625
d1=.046875 1 = 260875 4% —.546875 §1 — 796875
o4 = .078125 41 = 328125 @7 = .578125 §%2 = 8281258
¥7 = .109375  §3 =.350375 4§} = 6093?5 §1 = .859375
¥ = .140625 3§ — 390625 = .640625 37 = 890625
3 =.171875 31 — 421875 #§ — 6?18?5 61 = .92187§
3} = .203125 %§= -453125 3§ = .703125 ] = .95312§
€8 =.234375 = 484373 i} = .734375 4§ = .984375
TABLE OF METRIC LINEAR MEASURE
10 Millimeters =1 Centimeter
10 Centimeters=1 Decimeter
10 Decimeters —1 Meter
1 Centimeter = .3837 inch
1 Decimeter = 3.937 inches
1 Meter =39.37 inches
Jn|t|ii11l1| lllll M |[|l|l||||||| Ill]! I ||1|| i'*lllllll| W"']"']l“ 0L ||||||'|i||| THULL
‘% b B i ?&'ﬁ“ e \%\;'??:\ T In‘w\/;__u_ .\t_
G ol
Yomm 1) N2 3™ 4""5'*« 5‘ ' N 7 i xﬁx
l ||1E’|||]Jl|ir||Jlrh|||||’|||||1|tf||||=||h|||![lhhhhhhlmu A IR |||l1 it |

METRIC AND ENGLISH LINEAR MEASURE

The measuring rule herewith is graduated, one edge in the Metric
system and the other edge in the English sysiem. This shows at a
glance the comparison of the fractions of the Metric and English units,
the meter and the inch.

Equivalents of Millimeters in Decimals of Inches

Yy mm=.00394" § mm=.31496" 18 mm= .7T0866"
% mm=.00787" 9 mm=—.35433" 19 mm= .74803"
5 mm=—.,01969" 10 mm=.39370" 20 mm= .78740"
1 mm=.03937" 11 mm=.43307" 21 mm= .82677"
2 mm=.07T874" 12 mm—.47244" 22 mm= .86614"
3 mm=.11811" 13 mm=.51181" 23 mm= .90551"
4 mm=.15748" 14 mm=—.55118" 24 mm= ,94488"
b mm=.19685" 15 mm=.59055" 25 mm== .98425"
6 mm=.23622" 16 mm=.629%2" 26 mm=1.02362"
7 mm=.27559" 17T mm=.66929"
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DOUBLE BACK GEAR HEAD

The illustration shows the double back geared head sftock with
gear guards removed. The double back gear, it will be seen, is only
an intermediate gear drive of intermediate power between the single
back gear and the direct cone drive. In other words the single back
gearing develops low speed and greatest power. The double back
gear, which is the intermediate set of gears, develops intermediate
speed and intermediate power. The direct cone drive develops high
speed and minimum power,

RELIEVING ORI} BACKING OFF ATTACHMENT
FOR THE LATHE

Illustration above shows a relieving or backing off attachment that
is attached to the head spindle of a lathe. The attachment is used
for the backing off of cutters, taps, ete. It requires very little time
to attach to the lathe, and when the required tools are relieved or
backed off the attachment can be removed,. '
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Fig. 644 Fig. 645
Fig, 6dd4,—The use of a picee of Fig, 643.—A common nut cut by a
sheet brass to protect the finished hack-saw and eclamped by a dog for
surface from the dog set =screw. driving work that has been threaded

on one end,

o

P— | k.,
i &
——
.
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Fig. 646
Fig. 646, —Machining work, one Fig. 647 shows method of machin-
end of which is held and driven hy ing bolts or =crews in pairs. When
the lathe chuck, the other end oi many pieces of one kind are re-
the tail center ol the lathe, dquired, machining in pairs increases
production and reduces the cost.
N\
“
E
F-g.w E
Fig. 648 Figz. 649
Fig, 6458 iz o0 small east iron anvil Fig, 649 shows the proper finish
that is handy arcound the machine for o screw driver bit in the slot of

shop. the screw.
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South Bend Machine Shop Course

For Machinist Apprentices

The South Bend Machine Shop Course consists of 52 practical
projects covering the fundamental operations of modern machine shop
practice. The Course is based on production methods used in the
building of machinery in industry. Job Sheets and Blue Prints have
been worked out and are furnished for each Project. A Text-Book is
used in conjunction with the course,

COPIES OFF DRAWINGS AND JOB SHEETS

Shop Instructors desiring to duplicate the Blue Prints or Job
Sheets may do so. Additional copies prove valuable for lecture work,
with them the Instructor is able to impart information to the class
instead of to the individual.

ROUGH CASTINGS FOR PROJECTS

If you are unable to. obtain ecastings for projeets in yvour locality
we can supply them at the prices shown in Bulletin No. 55. If you are
not equipped for doing planer work on projects we can do it for you
charging only the actual expense incurred.

52 PRACTICAL PROJECTS

The 52 Projects in the Course cover a wide range of machine shop
work starting with simple elementary jobs and gradually advancing
so that the more advanced projects require skill equal to that of the
expert mechanie.

We list below a few of the 52 projects:

No. No.
13, 1” Bolt and Nut 6. 60 degree Lathe Centers
39. Small Bench Vise 68. 87 Bench Lathe for Wood Turn-
44, Jack Screw, heavy duty ing
29, Boring Bar for the Lathe 70. 14 H.P. Gasoline Engine
7. Drill Chuck Arbor 31. Morse Taper Standard Test Plug
10. Blacksmith Drill Chuck 56, Draw-in Chuck Attachment
20. Machinist’s Clamp 66. S-inch Emery Grinder

Educators in foreign countries as well as those in the United States
have shown much interest in this Machine Shop Course. At the present
time there are over 3000 schools and shops using the course,

== =7

Soaith Brensl Machine Shaogp Course ’

BULLETIN NO. 55
The South Bend Machine Shop Course

e N

[eoiparey | | This 16-page Bulletin gives complete
' || detailed information on the South Rend
Machine Shop Course and prices of the Pro-
jects, Rough Castings, Steel and Hardware
- parts, The Booklet will be mailed post-
| paid, no charge, to any supervisor, profes-
gor or instructor on request.
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South Bend Machine Shop Course

South Bend Machine Shop Course Job Sheet
Froject b, 1

TO MAKE A 1* BOLT AND NUT
Page No. &

MATERIAL REGUIRED:

Farn Ne | Cobd Dvwen Soeel 1-%, 16 Jra. 3 1-1# lomd
Oe Raqutred,

Far B ¥ Cold Drween Steel -0 4% QB Wb L3710 Tosicg.
Doe Hequleed,

FART NO. | HEXAGON NUT

DPERATIONS:

Srlact winck s per Bigs priof.

Flace wpech in 3 jaw Lininersal ehiesk wich |47 i penid e asd
runming ue. (P45 oe TLH

Adrange el lod paopey spinellle spead. (13000 30)
Fat larhe ool [or Fackag.® iF:51)
Facw end.” F-34)

Camiee end of seech. Lwe coneering ool Beld kn tosl post.
[ 1]

Rough drili holr thaough viock s pee hlise pring, wach drifl
Wetld I il cluil bn el speck spindle © oT-AE

St 1ol [or bedtng.” (Po111
Bariw hole 10 slar as pod Blue peiar,
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=Gk |00}
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gulding wigh il saeck cenrer.” (1011

Chaenler thiead a8 per bue print

Chumler ssnude cornees lighaly ss per blue pring.
Furn sreck end dor end on chuck, wusng aa Bedoe,
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SAMPLE BLUE PRINT (Actual Size 12 x 18") FOR PROJECTS
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INFORMATION ON GEARS

Diameter, when applied to gears, is always understood to mean tihe
pitch diameter.

Diametral Pitch is the number of teeth to each inch of the pitch
diameter.
Example: If a gear has 40 teeth and the pitch diameter is 4 inches,

there are 10 teeth to each inch of the piteh diameter and the diametral
piteh is 10, or in other words, the gear is 10 diametral pitch.

Number of Teeth required, pitch diameter and diametral pitch given.
Multiply the pitch diameter by the diametral pitch.
Hxample: If the diameter of the piteh cirele is 10 inches and the

diametral piteh is 4, multiply 10 by 4 and the product, 40, will be the
number of teeth in the gear,

Number of Teeth required, outside diameter and diametral piteh given.
Multiply the outside diameter by the diametral pitch and sub-
tract 2.

Example: If the whole diameter is 1015 and the diametral pitch is

4, multiply 10 by 4 and the product, 42, less 2, or 40, is the number
of teeth.

Pitch Diameter required, number of teeth and diametral pitch given.
Divide the number of teeth by the diametral pitch.

Example: If the number of teeth is 40 and the diametral pitch
iz ¢, divide 40 by 4, and the guotient, 10, is the piteh diameter.

Outside Diameter or size of gear blank required, number of teeth and

diametral piteh given. Add 2 to the number of teeth and divide
by the diametral pitch.

Example: If the number of teeth is 40 and the diametral piteh is
4, add 2 to the 40, making 42, and divide by 4, the guotient, 10%, is
the whole diameter of gear or blank,

Distance Between Centers of two gears reguired. Add the number of
teeth together and divide one-half the sum by the diametral pitch.

Example: If the two gears have 50 and 30 teeth respectively, and
are § piteh, add 50 and 30, making 80, divide by 2, and then divide the
guotient, 40, by the diametral pitch, 3, and the result, 8 inches, is the
center distance,

DIRMETER

L—uura:nz
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DON'TS FOR MACHINISTS
From “Machinery”

Don’'t run a lathe with the belt too loose.

Don’t run the point of your lathe tool into the mandrel.
Don’'t rap the chips out of your file on the lathe shears.
Don't set a lathe tool below the center for external work.

Don’'t start up a lathe without seeing that the tail stock spindle is
locked.

Don’t put an arbor or shaft on lathe centers without lubricant on them.

Don’t leave too much stock on a piece of work to take off with the
finishing cut.

Don’t try a steel gauge or an expensive caliper on a shaft while it is
running,

Don’t put a mandrel into a newly bored hole without a Iubricant of
some kind on it.

Don't put a piece of work on centers unless you know that the internal
centers are clean.

Don’t try to straighten a shaft on lathe centers, and expect that the
centers will run true afterwards.

Don't put a piece of work on lathe centers unless you know that all
your centers are at the same angles.

Don’'t take a lathe center out of its socket without having a witness
mark on it, and put it back again according to the mark.

Don’t start polishing a shaft on lathe centers without having it loose
enough to allow for the expansion by heat from the polishing process.

Don’t run your lathe tool into the faceplate.

Don't try to knurl a piece of work without oiling it.

Don't run a lathe an instant after the center begins to squeal.
Don’t forget to oil your machine every morning,; it works better,

Don't forget that a fairly good center-punch may be made from a piece
of round file,

Don't forget that a surface polished with oil will keep clean much
longer than one polished dry.

Don't start to turn up a job on lathe centers unless you know that the
centers are both in line with the ways.

Don’t eross your belt laces on the side next the pulley, for that makes
them cut themselves in two.

Don't try to cut threads on steel or wrought iron dry; use lard oil or
a cutting compound.

Don’t run a chuck or faceplate up to the shoulder suddenly; it strains
the spindle and threads and makes removal difficult.

Don’'t screw a tool post serew any tighter than is absolutely necessary,;
many mechanics have a false idea as to how tight a lathe tool
should be to do its work.

To drive the center out of head spindle use a rod and drive through
the hole in spindle.

When putting a lathe chuck on the head spindle, always remove the
center,

When the center is removed from the head spindle of the lathe, always
put a piece of rag in spindle hole to prevent any dirt from collecting.
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THE TOOL ROOM PRECISION LATHE

The tool room precision lathe, as its name implies, is used in the
tool rooms of industrial plants for making fine tools, test and thread
gauges, fixtures, etc., used in the making and festing of their manu-
factured products.

The tool room precision lathe is the modern back geared quick
change screw cutting lathe with the addition of such equipment as
draw-in collet chuck attachment, taper attachment, thread dial, microm-
eter stop, etc., and generally an oil pan.

Usnally there are four sizes of tool room precision lathes—11"x4’,
13”x5', 15"x6’, and 16”x6'—countershaft drive or motor drive.

Being a tool room precision lathe does not mean these lathes are
not also often used for other work of more general nature. However,
in many plants, tool room lathes are used exclusively for fine, accurate
tool work. Some tool room lathes are grouped ten, twenty, or thirty
to one room, varying of course, according to the size of the plant.

The belt driven spindle cone type of lathe is more popular and
considered to be the most practical type of driving power for a tool
room lathe. This is because a belt drive transmits no vibration to the
spindle. Therefore work produced on a lathe having a belt driven

Description Continued on Following Page
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TOOL ROOM PRECISION LATHE WITH SILENT CHAIN
MOTOR DRIVE

Description Continued from Page 126

spindle has an extra fine, smooth finish and more accurate surface, so
absolutely necessary when taking a finishing cut on master taps, screw
and plug gauges, ete.

The new model silent chain motor driven tool room precision lathe,
shown above, while deriving ils original driving power from a motor
unit, has a belt drive between the countershaft and spindle cone. The
motor drives the countershaft by a silent chain which eliminates all
vibration. For a detailed description of the new model silent chain
motor driven lathe, see pages 130 and 131.

Most skilled mechanics, selecting a tool room precision lathe, pre-
fer the smaller lathe of medium weight, rather than the large, heavy
type of lathe. Because tool room work is delicate, requiring the utmost
accuracy, and at the same time speed in production of work, there
usually are as many 11” and 13" lathes in the tool rooms of modern
industrial plants as there are 15” and 16" sizes.
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DRAW-IN COLLET CHUCK ATTACHMENT ON THE LATHE

The halftone shows a cross section of the headstock of the lathe in
order to show the application of the Draw-in Collet Chuck Attachment.
Note the Collets above with various hole sizes.

The Draw-in Collet Chuck Attachment consists of: a split collet
chuck, hardened, ground inside and outside; a taper sleeve into which
the collet chuek fits, which in turn is fitted to the taper of the lathe
spindle; a hand wheel and the hollow draw-bar which enters the
spindle from the rear end and screws on the thread of the collet chuck,
to tighten or release the work; and a knock-off nut which screws on the
spindle nose and is used to remove the taper sleeve and collet.

The Collet Chuck Attachment is
used in industry for the production of
small metal parts and in the tool room
for fine accurate work. Either long
or short pieces of material may be
held in the chuck for machining.

The Hand Wheel type Draw-in Col-
lect Chueck Attachment is practical for
tool work. The Hand Lever type can
he operated without stopping lathe
spindle,

Collets nsed are steel, hard-
ened and ground inside and
= | W

gutside, furnished from -}
up to 13" in sixty-fourths.

The Hand Wheel Draw-in Collet Chuck
Attachment The Collet
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THE NEW MODEL BACK GEARED STANDARD CHANGE SCREW
CUTTING LATHE WITH OVERHEAD COUNTERSHAFT DRIVE

The back geared standard change screw cutting lathe is widely used
on production work where the pitch of threads to be cut do not vary
to much extent. Instead of the guick change gear box, a sel of inde-
pendent gears are provided to obtain the various number of automatice
feeds and pitch of screw threads.

The independent change gears do not offer as wide a variety of
automatic feeds and screw threads. BExcept for this feature, the back
geared standard change serew cutting lathe is identical in all other
features with the guick change gear lathe, The standard change gear
lathe is just as finely built, accurate and dependable, and will accom-
modate all of the modern attachments used on the guick change gear
type of lathe,

Standard change gear lathes are less expensive to buy than the
quick change gear lathes.

The index plate attached to the standard change gear lathe shows
a selection of the proper gears for cutting serew threads of different
piteh.

Standard change gear lathes will cut all standard threads, right or
left hand, from 2 to 40 threads per inch. Many other threads can be
cut by compounding the proper gears.

The various automatic longitudinal and automatic cross feeds are
obtained by changing the independent gears. Compounding the auto-
matic feed gears will permit the addition of other feeds. both fine and
coarse. A swinging guard permits easy access to these gears.
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SILENT CHAIN MOTOR DRIVEN LATHE

The new model silent chain motor driven back geared gquick change
screw cutting lathe is practical, powerful and efficient, The motor
drive unit, with its silent chain, eliminating vibration and noise, is the
ideal electric drive for the serew cutting lathe.

The spindle is driven by belt from an overhead cone, which receives
its power from the motor thru the silent chain. 'The absence of vibra-
tion means the cutting tool will always leave a smooth even surface,
S0 necessary on precision tool work.

The constant speed reversing motor is necessary on account of
the numerous start, stop and reverse operations in cutting screw
threads. The motor is mounted above the lathe, away from all dirt
and chips. A lever tilts table forward for easy, gquick belt shifting.
Stretch of the belt is taken up by an independent adjustment.

The Reversing Control (Drum Type) switch, has proven the most
practical type for lathe work. Located in front of the lathe within easy
reaching distance of the operator, it has a rotary motion of three posi-
tions—Left, for forward speeds; Center, for neutral, and right, for
reverse,

The motor driven lathe is widely used in shops where space is
limited because no overhead installation equipment is required—a
hook-up with the electrie eurrent makes it ready for operation. A
J-inch lathe  of this type can be safely operated from any ordinary
light socket.

The simplicity of its construetion makes the silent chain motor
drive unif inexpensive in cost and economical to operate. The Gen-
eral Electric and Westinghouse Electric companies use silent chain
motor driven lathes extensively.
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INFORMATION ON MOTOR DRIVEN
LATHES

A Motor Driven Lathe igs a lathe
that has an eleectric motor mounted as
a part of the lathe itself. This motor
has a Reversing Control Switch of the
drum type. The Control Lever has
three positions—Left, for Forward
Speeds: Right, for Reverse Speeds, and
Center, for Neutral.

When installing a motor driven
lathe the reversing motor should al-
ways conform to the electric current
of the locality. Exact current specifi-
cations are therefore necessary when
ordering. These specifications can be secured from the power com-
pany of the locality or taken from the electric meter
measuring the power of the shop where the lathe will
be set up. These specifications may be:

E = '|II

End View of Silent Chain Drive

Alternating Current—of Single, Two or Three
Phase, any Cycle and any Voliage.

Direct Current—of any Voltage.

ALTERNATING CURRENT

Single Phase Alternating Current is used extensively for lighting
purposes. As a rule, ordinary electric light circuits are not of suffi-
ciently heavy voltage to operate more than a One-Half H.P. Motor.
Some cities will not permit more than a One-Quarter H.P. Motor to
be operated from light circuits. Usually this is covered by a City
Ordinance, which also outlines the code of all electric specifications.
Larger motors can be operated on Single Phase current by installing
special wiring which is safer, more economical, and durable.

DIRECT CURRENT

Direct Current is not widely used. However, there are some locali-
ties where it ig the only available current. Any Direct Current Motor
will operate from any Direct Current Line of the same Voltage Rating.
In addition to the Control Switch furnished for Direct Current Motors,
for reasons of safety, a special starting equipment is also required on
all Direct Current motors of One H.P. or larger capacity. A simple
resistance unit, designed to operate the Reversing Type motor, is suffi-
cient for the operation of ordinary screw cutting lathes, and is fur-
nished by motor manufacturers at slight additional cost.

When ordering electric motors for lathes, always state the exact
specifications. When installing any motor driven lathe, always make

sure the specifications are correspondingly correct. Specifications
should definitely show one of the following:

Alternating Current—Phasge, Cyele and Voltage.

Direct Current—Voltage only.
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THE IMPROVED GAP LATHE WITH DOUBLE BRIDGE

The illustration shows the improved Gap Lathe with Double Bridge.
This Lathe is used for machining work of large diameter, The Gap
Lathe permits the swinging of work of large diameter over the gap,
but does not increase the machining capaeity of the lathe. For example
it will swing a flywheel or a brake drum, and permit the hub of the
fly wheel to be machined, and the brake drum of the automobile wheel,
but will not permit machining of the fly wheel or the auto wheel on
the outside diameter, if it is larger than the swing or eapacity of the
lathe,

On Gap Lathes the control mechanism of the apron ig transposed
so that the carriage can be fed by hand or power over the gap for
machining narrow work. Refer to pages 20 and 129 for other features
of this lathe as they are the same as found on the regular Quick
Change and Standard Change Gear Lathes.
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Double Bridge Removed from
Gap for Extremely Wide
Work

One Bridege Removed for Narrow
Work, the Other Bridge Re-
mains to Support Coarriage
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THE 9" JUNIOR BACK
GEAR SCREW CUTTING
BENCH LATHE
Overhead Countershaft
Drive

The Bench Lathe is
popular in the small shop
and in the factory for
large production of small
parts.

The illustration shows the 9" Junior Bench Lathe with the Counter-
shaft and Equipment. The Junior Lathe is stripped of the automatic
friction cross feed and friction longitudinal feed so as to bring the
price within the reach of the small shop where these parts are not
needed. The large face plate, center rest and follower rest have been

omitted from the equipment.

STANDARD AND QUICK CHANGE BENCH LATHES

Bench Lathes are also made in the 97, 11" and 13" sizes, Quick
Change or Standard Change Gear Type. The Bench Lathe is exactly
like the floor leg Lathe in every respect except that bench legs have
been substituted in place of floor legs.

In addition to the countershaft type of drive Bench Lathes may
he driven by the Simplex Motor Drive and the Self-Contained Unit
Motor Drive, described on the following pages.
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SIMPLEX MOTOR DRIVE FOR BENCH LATHES
Wall Type Simplex Countershaft Used

The illustration shows the Simplex Motor Drive method for the
operation of Bench Lathes, A 14 H.PP. Reversing Motor operated from
light socket, rests on the bench behind the Lathe and drives the coun-
tershaft which is supported above the Lathe by special countershaft
standards bolted to the bench. A Reversing Switch (drum tvpe) con-
veniently located within easy reach of the operator, controls the opera-
tion of the Lathe for starting, stopping and reversing the head spindle.

The Motor should be of the reversing type having a constant speed,
1,200 R.P.M. Either A. C. or D. C. Motors may be used.

The Simplex Motor Drive method ean be applied to 9", 11" and 13"
Quick Change Gear or Standard Change Gear Bench Lathes and is
bractical and eflicient for the lathe used for doing small accurate work.
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THE SELF-CONTAINED MOTOR DRIVE FOR BENCH LATHES

The Self-Contained Motor Drive for Bench Lathes is shown ahove
applied to a 9" Bench Lathe. The Motor Drive Unit is mounted
directly behind the lathe on the bench and when connected to the cur-
rent it is ready for operation. It is a prac-
tical drive for the 9", 11" and 13" Quick
Change Gear and Standard Change Gear
Bench Lathes.

A Reversing Motor either A. C, or D. C.
having a constant speed of 1200 R.P.M. rests
on the special base and drives the counter-
shaft eone through a chain and sprocket
which gives a noiseless, efficient drive for
a screw cutting lathe. The Spindle Cone of
the lathe is driven by a leather bhelt.

The Reversing Switch (drum type) is
conveniently located so that the operator
can start, stop or reverse the Motor from }
an easy working position in front of the . Lo
S i g I End View of Self-Contajned

€. Motor Drive Unit
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NEW LATHE CATALOG
No. 88

Our New General Catalog No. §8
contains complete and up-to-date
information on the entire line of
South Bend New Model Back Gear
Screw Cutting Lathes. Each size
lathe is illustrated, desecribed and
Driced in the various Countershaft
and Motor Drive types. A complete
line of Attachments, Tools, Chucks,
and Accessories for the lathe is also
shown and priced.

lj-uqu: thasuk o '. L™ F AT T W ST

-.f-._-‘ | South Bend |
1! LATHES 1
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=

_,._
K T4 i
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E; NO88

Catalog

SUUTHBENDL&THEWKS.

South Bend = — — Tmdia

This valuahle reference catalog
will be mailed postpaid, free of
charge, to Foremen or Supervisors,
: upon request. Include street num-
Size of Catalog 84”x11”, 72 Pages, I:!er in address to insure safe de-

120 Illustrations livery.

THIE SMALL LATHE FOR RODUCTION WORK
The Small Screw Cutting Lathe is used extensively in modern pro-
duction work to excellent advantage, especially in plants manufacturing
small articles in large quantities, such as typewriters, sewing machines,
radio parts, telephones, electrical parts, ete.
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AN 11”7 SOUTH BEND BENCH LATHE IN USE
ON A MANUFACTURING JOB

The Bench Lathe shown above is equipped with a Draw-in Collet
Chuck attachment. The operation is machining small steel studs where
accuracy and precision is desired. A drill chuck is mounted in the tail
spindle of the lathe and a forming and cutting off tool is mounted in
the tool post. The lathe is driven by an overhead countershaft.
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A LINE OF BACK GEAR SCREW CUTTING LATHES

A few of the Principal Specifications covering 210 sizes and types of
South Bend Quick Change Gear and Standard Change Gear Lathes are
shown below.

H.P. of | Weight

Swing o Distance Hole e : Width of
Over &fnﬁé}i letween Thru cﬁtll:;'fli}ffr Cone Motor | Crated
Bed Centers Bpindle g £ Belt Required| Pounds
1l |.
No. 22—8-inch Junior Lathes—Standard Change Gear
0Ly i, oL fi, 11 i 2. 684 in, T T Er 415
94 in. 3 i 18 i, 4 in, B¥in, | 1 im | 4 440
04 in. 314 ft, 23 in, ‘ & in. fidg in. 1 im 14 465
9% in, | 4 ft. | 29 in, A . By in. 1 in. 1y 490
91 in. A4l i, 26 in, & 1. 6% in. 1 in. Iy 315
S-inch Lathes—Quick Change and Standard Change Gear
914 0. 21h ft. 11 in. | B 1. | %5 1. | 1 i 4 | 470
04 in, 3 fr. 18 in, | Hoin, | 698 in. I in W 490
4l in, 3le ft. 23 1n, i, | 6% in. 1 in. % 510
9% in. | 4 It 29  in. & in. %5 i, | 1 in. 4 | 530
054 in. 414 1t 38 an, 2 In. 6% in, 1 in, 1 550
11-inch Lathes—Quick Change and Standard Change Gear
1115 1, 4 1t 12 1. Te 1. Tog 1n, 1% 1n, 14 675
11% in. 3% ft. 18 1in, T 111, 755 in, 14 in, I, 00
1134 in. 4 fi. 24 in, I 1n, 785 1n, 114 in, 14 725
1144 in. 3 ft. 4 in, T in. 784 in, 16 in, 14 805
114 in, 54 ft. 42 1in. g in, 755 il 134 in. 1 B45
13-inch Lathes—Quick Change and Standard Change Gear
1334 in. 4 ft. 16  im, 1 in, 9 in, 13 in, a4 1060
1334 in. o Tt 28 in, | 1 im, 9 . 1% in. ¥ 1110
13% in, 6 fi. 40 in. 1 in. 9 in. 1% in. H 1160
1314 in. T ft. 52 in. 1 in. 9 in. 14 in. & 1210
131 in. & L fid in, 1 in. 4 in., 144 in. - 1260
15-inch Lathes—Quick Change and Standard Change Gear
15% in, 5 Mt | Mgin, [ Do 10% in, 2 in 1 1475
15% in. | 6 ft. 36%% in. 13 in. 105 in. | 2 in, 1 1550
1534 in., T ft. 4814 in, 114 in. 10%g in, 2 in, 1 1625
15% in. 8 ft. | G044 1, | 115 in, 1055 in, 2 1n. 1 1735
3%in. | 10 it 84%% in, gin. | 10%in. 2 in. 1 1900
16-inch L.athﬂs—Quinl-: Change and Standard Chanpe Gear
6 in, | 6 it 31 in. 1% in. 13 in. | 2% in. 1 1875
16% in, i 1t 46 in. 195 in. | Higin, | 2% in, 1 1935
16% in. 8 ft. a8 in. 135 in. 1144 in. 214 1. 1 20335
16%% in. 10 ft. 82 in. | 1% 1n. 1145 in, 214 in, 1 2195
1644 1, 12 ft. 108  in. 13 in. g, | 2% in. 1 2355
18-inch Lathes—Quick Change and Standard Change Gear
18% in. 6 it 2015 in, 175 in, 125 in. 255 in. 2 2430
1844 in. 7 ft. 41%% in, | 1y in. 1255 in. 2% 1. 2 2540
18% in. 8 it 3% in, 175 1n, 1255 in. 4G in. 2 2640
18% in, 1 1. 7744 in. 175 in. 1235 in. 214 in. 2 2540
1814 in, 12 ft. 10134 in. 17 in. 1255 in. | 215 in. 2 3140
1814 in, 14 ff. 125314 in, 1% in, 1254 1. 2145 im. 2 3540
21-inch Lathes—Quick Change and Standard Change Gear
211 in. 0 it. 2. [ e | Ia%in | 8 oo | 3 | 3940
21 in. | 12 ft. 9% in. 134 in. 15% in. 3 in. 3 1300
24-inch Lathes—Quick Change and Standard Change Gear
MY in. 10 ft. | 67 in. | 194 in, 1734 in. | 3% in, 3 | 4740
2414 in, 12 ft. | 81 in. 134 in., 1735 in. 3% n. | 3 5140

Note: Tor Deseriptions see pages 20 and 120,
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AUTO MECHANIC'S SERVICE BOOK NO. 66

—

Aute Mechanics
service Book N

The Principal
Finishing Pistons
Truing Commutators
Testing Armatures
Refacing Valves
Testing Valves
Making Bushings
Machining Fly Wheels

Machining Axles and Drive Shafts

Testing Crankshafis

IFor the Auto Machinist and Apprentice
Price 25c Postpaid

Service Book No. 66 contains 120
halftones illustrating and describing the
modern methods of machining the im-
portant parts of the automobile mofor in
the Auto Service Station, Garage and
Electrical Shop.

This Service Book is recommended by
the automobile manufacturers for use in
their Service Stations throughout the
world, to guide the aute mechaniec in
servicing the motor with accuracy, pre-

cislon, speed and at the lowest cost,
which after all is the real meaning of
“gservice.”

Jobs Described in Service Book No. 66

Reboring Cylinders
Regrinding Cylinders
Boring Connecting Rods
Truing Brake Drums
Grinding Reamers
Cutting Screw Threads
Making Radio Parts
Hundreds of other Jobs

BELOW—A HALF PAGE FROM SERVICE BOOK NO. 66

LATHE
{cEMTER

Right — The
drawing shows
the application
of a Special Hub
Arbor for hold-
ing and driving
the rear auto
wheel eof all
makes and sizes
in the lathe

Gap Lathe with Double
Bridge Truing a Brake
Drum

Left—The Rear Wheel of an
Automchile mounted on a
Special Arbor between Centers
in the Lathe for the purpose
of truing the Brake Drum
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THREE PRACTICAL SERVICE JOBS DESCRIBED IN AUTO
MECHANIC'S SERVICE BOOK NO. 66

I| Armature Truing in
I the Lathe

The Lathe is the
practical tool for
truing armature com-
mutators and for gen-
eral machine work in
the electrical service
station. Machining
the commutator
smooth and true is a
precision job and
must be done on a
secrew cutting Lathe
with power feed, if
gatisfactory results
are to be pbtained.

Finish Turning Semi-
machined Pistons
in the Lathe

The correct way to
machine gemi-ma-
chined pistons is to
turn them to finished
size in the Lathe in-
stead of grinding, be-
cause turning is four
times faster and pro-
duces just as good a
job. The Lathe can
be used for hundreds
of other jobs,

Refacinz Valves in
the Lathe

The Screw Cutting
Lathe is the ideal
tool for refacing
Valves by turning,
because the Com-
pound Rest of the
Lathe can be set to
the exact angle de-
sired., The Valve can
be refaced by turn-
ing four times faster
than grinding and yet
produce a better job.
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ASSEMBLING LATHES IN GROUPS OF TWENTY-FIVE

The illustration shows an assembly room in the factory of the
South Bend Lathe Works where lathes are assembled and tested in
groups of twenty-five. Then each lathe is set under belt, operated and
tested before leaving the factory.

A GROUP OF SIXTEEN LATHES IN OPERATION IN A FACTORY

The illustration above shows a group of sixteen Lathes that are
being used in a manufacturing plant, producing metal parts. These
Lathes are all driven by overhead countershafts, which are driven from
an overhead line shaft. One 15 H.P. Motor supplies sufficient power
to drive all of these Lathes. The Motor can be seen on the side wall.
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