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H BOUTH BEND LATHE WORKS

OIL THE LATHE EVERY DAY

Frequent oiling is necessary for a lathe or any other ma-
chine. A good grade of machine oil gives bost resufte, After
Imhmmmmmmm-ﬂmumn_
tached to the eefling, the next stép is to oil the revolving parts

of the lathe, Ewvery oil hole should be located and a generous

supply of machine ofl used flushing each revolving part, not
anly to give it the necessary oil, but to make sure that any dust
or dirt that may have loeatad in the haarings ha washad ont.

il the head stock spindle, also the mechanism in the apron
and the lead screw beurings, all should receive special atten-
tion, so that the parte will run free and easy. The same atten-
tion ghould be given to the eountershaft before it Is attached
to the ceiling and after it is st in position.

0il the epindle cone besrings, removing two small headless
sel serews which will be found on the large and small sieps of
the cone, Give each opening & generous supply of oil, then re-
place the screws as they provent dirt reaching the spindle,

il the baek gear guill through two 2mall ofl holes for that
purpose,  Be sore to use plenty of oil on the lead serew and
half nuts before cutting a thread. '

@il the head spindle bearings frequently. It is & very good
plan 1o go over the lathe at least onee a day to see that every
revolving part has received suffieient ofl,

Oil the countershaft twice a day for two weeks at least, un-
til it is perfectly lubricated. Make sure (o il both loose pulleys
and both boxes. If the eountershaft receives this attention for
the first few weeks you will aveid a great deal of trouble.

o,
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BTARTING LATHE

Lathe is now ready to start. Seo that the shipper rod is
properly adjusted. Arrange spindle eome for open belt by
throwing out the back gear lever, which releases the back gears,
then fasten bull gear clamp to spindle cone. Now the lathe is
arrsmged fur open belt. I the spindle runs freely on open belt
stop lathe, loosen bull gear clamp, slip clamp down as far as it
will go, then fasten, Throw in back gear lever connecling buch
gears. Lathe is now running back geared.

Mever throw in back gears while lathe spindle is running.

Mever throw out back gear while lathe spindle is running.

Connect reverse twin gear with spindle reverse gear and
fasten the collar screw on reverse lever, locking lover in posi-

iom,
Mever throw in reverse gear while lathe is running.

Never throw out reverse gear while lathe is running.

Then connect gears on change gear bracket with stud gear.
Now head spindle and lead screw are connected.

In this eonnection there should be a glight play or shake
between the teeth of the two connecting gears. This point is
impertant, In conmecting any two gears that mesh with each
other there should always be a little clearancs between the top
of the teath of one gear and the bottom of the teeth of the oppo-
gite, When two or more geara are in mesh in this manner, they
will operate with very little friction and give best results.
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L] BOUTH BEXD LATIE WORKS

When the chanpe gears are connacted to the stud gear, lock
the ehange gear bracket in position by fastening the ecollar
serew In front, then start lathe, all gears being in mesh.

Hever connect, or dissonnect, change gear brackef gears
with stud gear when lathe iz running.
il both head end bearing and tail end bearing of lead screw.

CARRIAGE
The eaddle and apron combined is called the carriage of the
lathe. OIl the ways and V's of the lathe bed thoroughly, run-
ning the careiage back and forth over the oiled surface, go that
the oil is distributed properly. 0Oil the rear saddle gib by
placing some oil on your finger and spreading this ofl under
the rear way of the lathe where the saddle gib slides,
FACE FPLATE
Befors mounting a face plate on the noge of spindle all dirt
ahould be removed from the thread of spindle and aleo from
the threaded hole in the face plate. A fow drops of oil on the
spindle nose will allow the plate to serew on muoch easisr. If
the face plate serews on tightly, there must be dirt in the
threads. Unscrew the plate, remove the dirt, try again. The
back af the face plate should go tHght up aeainet the shoulder
of spindle. The same attention should be given in attaching a
Talhie chuck (o spisdhe e

LATHE CENTERES
The lathe centers are made of carbon tool stecl. The conter
for the head spindle is alwaye soft, becanse it revolves with the
work. The eenter in tail spindle is always bardened, becanse
the work revolves on this center and causes constant wear,

—'j
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When one is about to do an securate job on centirs, be sure
that the centers are running true. The head center should be
trued up occasionally, The tail center ghould also be trued up
when necessary. To machine a center true, remove the face
plate from head spindle; see that the center is tight in the
spindle, and use a flat nosed tool aboat 35 inch wide at the cut-
ting edge. Fasten this tool in the tool post and take a light
chip off the center, keeping the angle 60 degrees, as shown
by conter gauge in eut herewith,

Tesiing Angle of Oeater. by Cender Gmuge

To troe up the tail conter, anneal it and machine in the
sami manner as the head center.

Each time & center is placed in a spindle see that both the
spindle hole and center are free from dirt. Never put wour
fingrer in the spindle hole to remove dirt while the lathe is run-
ning, but ase s stick with a emall pisece of rag wound around it.

DIRECTION OF FEED WITH A JOB ON OENTERS

In machining a job on eenters in the Iathe the feed of the
tool should always be, when posajble, in the direction of the
hesd spindle. The reason is obvicua: When the carrisge is
feeding toward the head spindle and the tool taking a heavy

ehip, the pressure ta on the head center which revolves with the

waork. Should the tool when taking a heavy chip feed toward
the tail stock, then the pressure is on the tail center. This een-
ter is stationary, and is therefore Hable to heat unless watched
earefully., It is sometimes necessary to feed toward the tail
stock, or from left to right, for example, in cutting a left hand
thread, but whenever possible arrange the work so that you ean
feed from right to left, or towards the head stock.
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Young man, lgirn the machinist's trade, learn mechanical drawing.
If you master both subjects you will be a trained man and your futurs will
be limited enly by your sbility.

-centered.  Scrateh two lines at right angles to

BOUTH BEND, ISDIANA. 0L B A n

To turn or machine & shaft on centers in the
luthe It is neeessary that the shaft be centerad.

There are many wiays of éentering. The
gimplast is to chalk the end of the shafi to he

¢ach other, and where these linss intersect will
be the approximate center of the shaft. Ses
Fig. 4.

Drive center punch on the intersection of
lines on both ends of the shaft. Place the shaft
{hiuss punched on the centars of the lathe, revolve
by hand; if it does not run troe, hold a piece of
challe to the shaft while revolving and It orill
mark the high spots. Place shaft in the vise once more, drive.

Lhe center in the divection mecessary to have the shaft run troe,

If the piece to be machined is elose to size in the rough so
that very little stock is left for finishing, care should be taken
to see that the bar is straight as possible and that the center
holes are Incated accurately so that it may be true all over when
finished.

Drill and countersink each end of the shaft until a depth is
reached sufficient to support the shaft on the centers while it is
being machined. A good method of countersinking is shown in
Fig. b, page 20.

Long shafts may be centered with a breast drill or brace
and bit, The regular countersinks may be used in the same
THANNET.
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TURNING A STEEL SHAFT
The iMustration above shows a steel shaft being machined
on & lathe between centers. The shaft is driven by a common
lsthe dog that is firmly attached by & set serew, the tail of the
dog enters the slot in the face plate, It will be noted that a

heavy chip is taken, which requires consider-
able power, ao the lnthe is ronning with bock
gears in mesh.

Tammes Lalhe Dug Wlaniy Tadks g

Henry Ford built the engine for his firel car on & small lathe.

#0UTH BEND, INDIAXA, T A& A =

In addition to the common lathe dog, a clamp lathe dog
{se¢ Hlustration) Is uweed for holding rectangular pieces that
are being driven In the lathe. Sometimes a shaft is driven by
holding one end in the lathe chuck, the other end being sup-
ported by & steady reat. See Fig. 1B

= J‘ _‘jll; r_.-"‘!'._r.::.#]
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A SHAFT IN THE CENTER REST

Fig. 15 shows & shaft supported by the center rest and be-
ing driven by the lathe chuck. This shaft i 8% in diameter
and 127 long. A 4% hole is to ba drilled its entire length, so
it iz necessary to center the shaft so that the dreill will start
true. Cut shows the centering tool held in the tool post. The
point of this teol is ground exactly like the point of an ondi-
nary flat drill. To center the shaft, start the lathe, adjust the
tool in so that it iz appreximately st the comter of the shaft.
Muove the tool rest, so that when the tool beging: cutting it will
show the exact center, and will machine a countersunk hole,

When this countersunk hole is sboot 14" deep remove the
centering toal, attach the drill to tail spindle, as shown on page
48, and proceed with the drilling, veing the hand-wheel of tail
atock Tor feeding.

—
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FORGED BTEEL LATHE TOOLS
The twelve lathe tools below have besn selected as the most
practical set of forged toals for general all-round work on the
lathe, These toals are made both in carbon and the high speed
steels. The size of the tools vary to suit the different size lathes.

N

L {-hand Blle Toul T it Tral
i nl'him ey Tq?nll' 8 Eq. Thisading T
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4 iight-heod mmnnﬂ Iull1. 10 Rnu%hl
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# Himnd o Tagl, 12 ‘Thaas Tlham].l.ru. Phasil
LATHE TOOLS

The drawings on page 25 show the application of the above
twelve lathe tools. [t is not necossary that they be forged stesl
lathe tonls. For example, the patant lathe tools shown on pags
26 may be applied in the same way.

The arruw shows (he direction of (he Fesd of the tool, In
some eases the tool may be fed to advantage in two direetions.
For example, in drawing No. 1, the arrow shows the tool feed-
ing out toward the periphery. This tool may also be fed in to-
ward the cemter. Again, In drawing No, 11, the boring toal is
feeding to the left. Thiz tool may also take & cut in feeding
to the right.

_ ROTH HHND. INDIANA LR A =

WOUTH BOND LATHE W ORAE

Application of Lathe Tools
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POSITION OF CUTTING EDGE OF TOOL
The position of the turning tool js quite important in ma.
chining metal, In most work we find that a little above the
center is the proper height. See Fig. 12,
Care should be taken that the tool does not extend too far
from the tool post, especially on heavy cuts.
GRINDING THE TOOL

The elliciency of the cutting edge of a tool depends a great
deal upon the way it i2 groond or sharpened. The tool shoold
have plenty of elearsnee, a good rake and o clean cutting edge.
The cutting edge of the tool
is changed somewhat for var-
jous metale.  Afller grinding
a tool it would be well to dress

Wakag up the eotting edge by hand
with a small cil stone. This will
improve ita wearing qualities.

FACIMG END OF SHAFT

When a shaft is being machined on centers, if aceurate
wark is to be done, the end of the shaft must be faced so that
it will ride on the centers evenly. A side tool is naually used
to do the facing. See Fig. 11

In facing with a side tool it

may be neeeszary to faee inlo
the countersink hole, On reach-

ing the edge of the conntersink

tail center may he withdrawn
slightly. Thiz enables the side

tool to face the end clean.

ENURLING IN THE LATHE

The cut herewith shows a piece of steel with three different
grades of knurling. The
knurling toal for deing SAMFLE 0F ENURLING

work is also shown.

This tool is held the tool

poat of lathe: plece to

ba kmurled s driven slow-

Iy on centers or in a chock;

tool 8 forced oWl iDtOthe  come  Sisdiam R
work as it revolves,and this

in turn révelves the knurl [rartiog Teel
wheels, thus the impresaion

is produced. The kmarl

wheels are hardened, Flen-

ty of ofl 15 used during the

operation.

ing dlamp. Keep ol on the tail center,

-
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BDTH BENL LATHE WOlKE
STANDARD SCREW THREADE

There are several diferent standards for the various gerew

threads, but general practice favors the T, 8, Standard.

UNITED STATES BTANDARD SOREW THREADS
; mﬂ{'ﬂ‘-ﬂ!nﬂ-
SHARP V STANDARD SCREW THREADE
o
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CHANGE GEARE FOR THREAD OUTTING

anmwmﬂmathchzthl
South Bend ¢, showing the necessary
gears to cut the desired thread. The head-
ings of the three columns shown in plate
are ag follows:

Thread, means the number of threads
to the inch that the operator wishes to cut.

8pindle, mesns the reverse apindle
stud, which in thiz ease revolves the same
speed as the lathe spindie. [

Borew, meane lead serew, which drives
the carriage of the lathe.

THREAD CUTTING

To cut a 16 thread on a No. 34 South
Pand lathe, the index plate in eut shows
have & 32-tooth gear on the spindle and a 64-
tooth gear on the serew. In order to connect these two gears
pe whisl Is called an Tdber gear.  The large gear of the 2
nd Gear which is furnished with the machine will
muost convenient Idler for this purpoas.  (Ses
12.)
Fig. 18, showe the arrangoment of gears for cut-
ting the 16 threads as per example above. This arrangement
i “simple gearing.”

_ BOUTH HEKL, IXDIANA. UL & & a

INDEX FLATE
The index plate shown in eut herewith

is attached to the eighteen-inch South
Bend lathe, It will be noted that when
cutting 22 thread, or grester, that a Com-
pound Idler gear 1-2 is psed.

COMPOUND GEARING

The compounding of gears for thread
cutting is necessary when a pltch of the
thread to be eof requires gears with =
great nomber of teeth, and to svoid
having large gears or & great numbsar of
‘small gears we resort to compounding.

COMPOUND GEARING
Mwawing., Fig 14, dhows the arranpement of sompound
gear for cutiing a 32 thread on an 185-inch South Bend Lathe,
Index plate above shows that for cutting a 32 thread there
ghould be a 24-tooth gear on the spindle and a 48-tooth gear on
the scraw. )

Index plates also calls for 1 to 2 gear, so we pse the regy-
. lar 1 to 2 compound
gears No. 36 and
MNo. 37 furnished
;:itﬂ“th! machine
r thizs purposs. Tt
will he to
attach an Idler
gear in thia case to
connect the smaller
of the compound
gears with the screw
gear, so we furnish
an Idler ‘gear for

g 1 this purpose

=3

S,

=T .
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THE FIEST CHIP (THREAD CUTTING)

The thread tool being ast and the change gears arranged to

_ pive the desired piteh we are now ready for cutting the thread,
“If the material to be machined fs mild steel plenty of oil should

 be used on the tool.  The adjustable stop will regulate the depth

of cut. The beginner should take very light chips. A little ex-
: will teach him the proper depth,

~ Before taking the first chip see that the dog on the shaft to
E.:h'ﬂuﬂﬂed'ilﬂﬂt Bed that thers 2 all an the tail senter
- where It enters the shaft. See that your thread teol is fastened
firmly in the tool post and that the automatic fsed in the apron
“is not in action. See that the half nots in apron are ofled
thoroughly and that there is also il on the lead serow,

Ering the point of the tool to the end of the shaft, clamp
the half mots frmly on the lead serew, and start the lathe, For
the first cut let the tool enter only far enough to make & slight
srrabrh ae far s yom wich tha thresd to extend. When you
reach the end of the cut draw the tool out by turning the cross
feed screw. Reverse the shipper rod. This reverses the diree.
tion of the lathe spindle and allows the carriage to travel back
automatically. Usually two complete turns of the eross feed
serew will withdraw the thread tool far enough to clear the
thread, so thet the tool will not destroy the thread on the re-
tarn of the carriage. Continue this operation until thread is
finished.

Do not open the split nut to reverse carriage until you have
finished cutting the thresd. (See page 34, fourth paragraph.)
Piece being threaded should revolve slowly, On soft ma-
-chine steel we would recommend & cutting speed of 25 feet per
‘minte {or the beginner. For example, cutting an B-thread on

plowest speed with back gear in.

114-inch poft steel shafi. The belt should be on the second

A .
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mﬂ!‘ﬂﬂh AFTER THREAD HAS BEEN STARTED

If it i= necessary {o remove the tool for grinding before
thread cutting is finished, take the tool out and grind it, adjust
the thread tool as before, setting it opposite the thresd groove.
Turn the spindle forward by hand by pulling on the belt, and

st fu sess i Uhee puint of the toal Is exactly opposite the
thread in the work. If it 12 not epposite drop the reverse gear,
disconnecting the lead serew, and turn the spindle forward by
“hand until the tool is exuctly opposite the groove, Then con-
nect the reverse pear ag hefors. This theows in the fead, and
you may proceed with the catting,
hwrﬂngﬂnnﬁnﬂsbrhmﬂmwtumﬂfmd If
you tarn it backward thers will be a back lash and it will not
show the true position of the todl.

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

On a lathe that is éven geared, when cutting & serew having
the number of jts threads per inch exactly divisible by the num-
ber of threads per inch in the fead screw, it is not necessary to
reverse,—the lathe may run in one direction all the time. When
the tool has fed to the end of the rut draw it out as before, open
the split nut, and reverse the carriage by hand. Throw in the
split nut mgain, take snother chip, and repeat thie operation
antil the serew is finished, For example, if your lead gerew is
B-thread and the scvew that yoo wizh to eut s divisible by eight.
such as 8, 16, 24, 32, 40, ete,, the above rule may be Tollowed,

Never remeve the driving dog from the screw thet you are
cutting until the thread is finished, Always put the tail of the dog
into the same slot of face plate after testing the sorew for size.

When cutting threads on soft ateal or iron use plenty of oil
on the point of the cutting toal. 11 one has many threads to cut
lard il is recommended.

In cutting threads on cast lron, brass, aleminum, ete., oil is

never used. The exception is, when threads are being cut by adie.

| SR 4
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GRINDING ATTACHMENTS FOR LATHE

The illustration
shows the practical
application of a
grinding attachment
fitted to the lathe,
The operation showa
u round blanking
die being ground for
clearance;, The
grinding attachment
Iz held In the tool
post, the emery
wheel being driven
by an everhaad

TAPER ATTACHMENT FOE SOUTH BEND LATHES
‘The ilusiration shows &n eMclent taper alischment for latke, This ae-
tachment is ftied to the rear V of the lathe bY two clamps. These elamps
may be paljusted along the entire length of (he bed, so that the operator

A UAFD IADer [k any pogition the whobs lengih of the lashe. drum that is usually
TRUING A VALVE about 10to 14 inches
Fig. ¥ shows & prastical, and the auly corcect wtr of 1.-:\-1 & valve in diameter.
i Lhe method used by Bhe valve manulacturer, vulve
Id i3 n three-juw Universal Chuck so that it rues s.w:tlr irus,  The
of the yalve, which Is centersd, I held oo the tall center of Inthe. :
gt the gradunied compoand rest to the correet angbe of the valve, and brinding 5 Blisking e sn badhe e s

8 round nosad ool In the tonl post, fesd Forward, taking ooe or two WEERL EFREDS

u required. This operation abows the sdvantage of having & fathe 3 £ LT
G R sk T BUGGESTIONE ON EMERY WHEEL e R

:I Keep emery wheels troe.  Fre- e BEE‘;;'“ = H“

quent truing will prolong the life =I5

of wheels ag well as increase pro- Lt | oapamn | “ﬁm

duetion, and reduce danger. Dross. 3 = ?ﬁ | 4T

ing is not truing, but sharpening E = gﬁ?ﬁ 3188

‘the wheel. el ;Em Tt
Keep all rests adjusted close to | e |

the wheel, otherwise work is liable !m:‘ﬁﬁn%'ﬁ

1o be canght and injury result.
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DRILLING AND FACING ON THE ENCINE LATHE

The Hustration above shows a number of steel dises that
have been drilled and faced in one chucking on 2 No. 40 18-inch
Houth Bend lathe. A Universal chuck is fitted to the spindle
nose, and a drill chuck ftred 1o the tail spindle of the lathe,

A lathe ean be rigged up with & few simple attachments to
turn out & great many jobs at a productive cost equal to a high-
priced special type machine, while the cost of the lathe ia per-
haps only one-fourth of that of the special machine, and when
the job is finished you have your engine lathe for use on gen-
eral machine work.

Oaargs Waslinghouss got b early mechanlzal sxperience on a emall
#craw dulting engine lathe,

SOUTH BENDL IXBIANA. U, K A i

UEBING THE LATHE AS A DREILL FREES

The Hlustration shows a drilling job being done on the lathe.
The drill is 1 inch diameter, the piece to be drilled js steel 1
inch thiek. Tha cutting fead ir operated by the hand wheol of
tail stock. Dirilling of almost any nature can be done in a lathe
to advantage. The size of hole may range all the way from
" to 114 in diameter,

In the drilling operation above the back gears are in mesh
on the Iathe, 2o that the power delivered at the point of the
drill iz equal to the power of a 24% back geared drill press.
Prl.t.t.iul]L ¥ drilling job that can be done on the drill press
may algn be done on the lathe, becanse the lathe is o untversal
machine for the general machine shop.

e e a1
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Fitted to @ No. 3&==13" South Bend Lathe

S0UTH BEND MILLING AND EKEY-WAY OUTTING
ATTACHMENT FORE LATHES

The South Bend attachment illustrated above iz practical in
the shup because il equips the labie Tur duing a great deal of
work that otherwise eculd be done only on the shaper or mill-
ing machine.

The depth of the cut iz comtrolled by the feed of the car-
riage, the length of the cut the cross feed screw, and the
gradosted serew af the to g care of the vertical motion.
The attachment swivels all the way around like the eompound
rest, and is graduated in degrees. In addition it swivels on the
upright angle plate 180 degrees, and is graduated. There is a
gradusted collar on the vertical screw reading in one-thous-
andths of an inch.

Price No. 2 Attachment, $35.00,

| Hlustrallon Fig, £ shows n
S No. 1 attachinent fitted to o
! tathe sqguaring a 134" steal
shaft, A spiral end mill @8
fittedd mto tha taper of the
spindle.  The shaft is fad
horizomtally across ihe face
af the end mill o the de
glped depth, Thon by ouing
the vortles]l feed voa &an get

s elosr sharp cormar

Am emil mill cwtting In tha
nbove manwer dovs wol need
mear ms mich power as If It
were cilting on the face, and
it mnkes & much cleaner job

SQUARING A STEEL SHAFT IN THE LATHE

_HOUTH BEND, INDANA, T B A ‘:'

KEY BEATING W0OD-
EUFF SYETEM

In Fig. D the fllusira-
tion is taken from the
Ik ol lalbe, amnd shiows
the attachment holding
an inch and o half ateel
shaft which has been
key-seated for the Wood-
ruff system of key. A
special chuck is fitted to
ihe gpindie lathe for hold-
ing the cutter.
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STEEL BHAFT

Fig. B showa No.
5 attachment cut-
ting & key-way 1%
inch wide and 3-16

ineh desp inm oa 2-
inch steed shaft. The
work is being done
on o 18-inch lathe,

: W eadredr
mMilsg Cuiter e

The above illusteation shows o Key Seat Cutter for W
ruff ayatem of keying. In ordering & key sest cotter of this
kind, give the diameter and the width of face of the cutter
Prices of any =ize cutter on applieation.

ot a1 =_'..;'71' 'ﬂ'llr'f BE

AOUTH BEND, IRELANA, 1. B A i=

—0—s eq b ? X

Wossbrnfl Kay- Wiy
The drawing herewith shows o shaft that has been milled

fur & Woodraf key, with key inserted. X" equals the thick-
?:u&m The key should project above the shaft ome-half
1

BTANDARD EEY-WAYS FOR
PULLEYS AND SHAFTE

This dimmml shows the recog-
nized standard for the depth and
wfdth of key-way in pulleys. The

COUFEC MRy
u&ed for the depth and width of
kev-way in shaft,

Here we give & list of the
standnard sizes of keyv-ways both
for pulleys and shaft.

] Endics
[Hapmrter (T4 of P “';:S:: ) p;::.l:;] 1 ?:n
b Tl L = L e 2447

4 to TR 5 118 i)
1516 tn 1 1R 55 44 Aoas
1 16 o 1R =16 iz o
I 714 e .84 -4 L& Aty
1 1316 to 2* 18 G=32 L
2 It bto 213 HE:S 315 [
2 B tod Tk 16 Rl

& man that is & good lathe hand can run any kind of 3 maghine toel.
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RORING IN THE LATHE

The above cut shows & transmission ease being bored in a
lnthe, The tool rest has been removed and an auxiliary plate
bolted to the saddle. This plate may be adjusted for height by
the collars or washers undernesth, The case 1 clamped in
position on the plate, and the boring bar is driven on the lathe
centers,

The drawing on the opposite page shows the comstroetion
of different boring bars:

Fig. 7—8hows a boring bar equipped with a dodble edge cutter beld by a
key, Dorlog bar n sloiced as in Fig, & g 3 ehows af &nd vew al
the doubls edge culler In operntion.

Fig. 4—8hows o boring bar with & fly outter, which may be odjusted:

Fig. 8—Ehows the eonstruction of n boring bar for boring holes of largs
dimmater. A cRSt lron dise 8 keved fo the bar, xn ndjustable iy cuttar
g #od In this diec and fastenied by o set screw, If ome wished io bors
Into o gharp corner to fhe bottom of o bole, sot o fiy catier in the diss
a0 thot | will project from the cormer on an aogle. In this manmer
ofe can Nnlsh @p Bharp eoroers in o oylinder.

BOUTH BEND, [NDIANA, T & 4

EBUTH RENE LATHE wWoRRE

Construction of Boring Bars
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16-INCOH LATHE BORING A 30-.INCH FLY WHEEL

Gap Bed Lathe Eouvipped with Raising Blocks

The pracilieal spplication of the gap bed smil rmising blocks to tho
inthe may be @=em In the above where the operator was sbls (o do o b
om @ 16inch lnthe that otherwize wonld require 4 di-loch athe.

Thi gaj bed lathe witl bridgo i u very practical tool for the ponacal
mEchine and ropakr alop tist 18 ealied upou to do & great variety of woric
I & job of large dinmeler &Omed |0 it 18 & simple matlet 0 reEmove This
bridpe, mmchine the job, replace the brldga, 5o the lathe may be nsad a8
reguinr strafght bod laths for crdimary sk

PRINCIFAL DIMENSIONS OF S0UTH BEND GAP LATHES

" Prics szirn I

[FE— Widih of dip Freion fny
11" Laths 157 B ELi
12 Lathe 7" L 1E.00
13" Lalbe 149+ ™ 2200
15" Lathm T & 2600
14" Lathe W 5" 8000
18* Latbi A" T §0. 00K

Wole: HRaising blocks mny he stisched to Gop Bed Lathes ab the samée
price us that of Biraight Bed Lathes.

RAISING BELOCES

A iSinch Lathe Blocked to Swing 22 inches

_ The above cut lllusirates a ¥5-inch lathe oqruigpm with rais-
ing blocks to swing 22 inches over the bed. The raizing block
squipment includes blocks for head stock, tail stock, tool rest,
center rest, also the necessary bolts and serews for attaching
blocks to lathe.

The adventage of Raizsing Blocks on a lathe is that they in-
crease the swing the antire distance between centers and is the

sl praciival @ evvpomical meibod of increasing the swing
of a lathe.

Price of Raising Blocks for the Differant Size Lathes =3 Follows:

Frios
1% Lathe Blocks to ewlng 147 for tiorming esd boring. .. .. ..., ... 1000
12* laitha Hiocks to swing 16 for turning and borkng, . 1580
13* Lathe Blooks to swing 18 for torning wod borfng. ... ... ..... L5400
15% Lathe Hlocks to swing 207 for terning sed boring. .. .. oo 1080
16~ Lathe Klocks to wwing 237 for turning and borfng. . ........... 80
1%* Tathe Blocks to swing 24" for turning amd boring. . ... .., .

[ eSS S



i SOUTH BIEND LAYHE WONKS

HOW TO TEMFEE A LATHE TOOL

A forged lathe tool is made of crucible or tool stesk. In
tempering & Iathe tool care should be taken so ae to heat it
slowly and evenly for a distanes of about 2 inches from the
cutting point. When the hasted part becomes a cherry wed,
jmmerss the tool in cold water about 114 inch from the
cutting pulnil, (8ee deawing.) The heat
s now driven into the shank of the tool,
B0 a8 to assist in drawing the temper.
After the point has become cool, remove
the tool from the water and polish the
hardened surface with & picee of emery
cloth, then wipe this surface with an oily
rag. The heat in the shank of the tool
will pow drive the temper toward the cut-
ting edge. Whkon thie edge becomes a
brown straw eolor immerse the entlre toal
in cold water.

HOW TO ANNEAL A PIECE OF TOOL STEEL

Heal the steel slowly and evenly to a dark red. Then place
in box of lime of ashes, cover completoly and let remain over
night. In the morning the piece will be annealed ready for
machining,

To water-anneal a piece of toal stecl, heat slowly and evenly
until & dark red. Then hold in the tongs in o shaded corner
until ail color has left. FPlace a small pine stick against the
stesl. When the steel i cool enongh so that it will not smoke
the pine stick, then immerse the steel quickly into cold water
and it is ready for machining.

BOITTH REND, INDIANA. . B A, an

CASE HARDENING

To case barden o plece of mackinery sieel for exnmpls, o ball rece|
Heat the ball moe in an even Are unll the pidcs bocomes & dark cherey
red, take §t oot and with o small piece of cyanide of potash In ope hand
touch the heated part whers you wish it case hardengd. The oyunids will
‘tlssalve sluwly and be abaorbed by the boll race.  After the surface to be

Burdensd Lss Tocelved & thoToUZR 0Rt O CYARIGE, DEte the ball race back

in tha fire and heat slowly for aboot one minute so that 1t will thoroogh-

Iy absorh the cranide, remove the plece rom the fire and plunpa iInta
- cold water.

USING A REAMER IN THE LATHE

Fig 71 shows o practical misthod of using o reamor in thoe lathe so
that it will not draw or bile. Atiach a dog to the reamer, place the sud
of tha reamer o the tall conter nnd with o tool in the tool post, Teed the
eompouml resl up B0 thal the dog will be supported 1 the tap of the rest
The resmer b held back oo the center by the tool in the fool post, which
presses against the dog.  Htart he lavhe and feed the reamer |nto he
work hy the ald of the tall stock wheel. The reamer will Bow feed eventy,
snd drive the carringe before it, znd the walght of the carrisge will pre-
wand tha resmor froms grippleg.

FIG T

BIUTH BORD LETME wEREE
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Mo, 1 Gear Cutbing Attachment iz Intended for autting
zmall light gears on the lathe,

The blank to be cut is held on & mandrel fitting into & taper
mnketain the spindle of the sliding head and is revolved by a
steel worm working in a worm gear eonnected with the diala.

The cutter s held on a mandrel between the eenters of the
lwthu.th?rmfmdm of the lathe being used to feed the
work over the cutters.

Tha epindle kas a vertical adjustment of foor inches., The
ﬁllm:EtE;Fl;f" the gear which can be cut depends upon the appli-
cation of the attachment ta the lathe.

The & whé iwishes to & & first class machinist shauld
observe the three fundamental rules of the shop, an follows:
1, Take your measuremenis accurately.

Keap ‘toals sharp,
Weep ymnu: tathe wall slled and clean,

SO PEXD. INDIANA, T B & 5

INFORMATION ON GEARS

Diameter, when applied to gears, is always understood to
mean the pitch diameter, '
Diametral Pitch iz the nomber of teeth {0 each inch of the
piteh 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 di-
ameter and the diametral piteh {2 10, or in other words,
the gear iz 10 diametral piteh,
Number of Teeth required, pitch diameter and diametral pitch
friven, Multiply the pitch diameter by the diametral pitch,
Example: If the dismeter of the eirele is 10
inches and the diametral pitch is 4, ;10 by 4 and
the product, 40, will be the number of the pear.
Fumber of Testh red, outside diameter and diametral
piteh given. M the outside diameter by the diamet-
ral piteh and subtract 2.
metral B]; _Iithamvéhuhlﬁ%w‘mﬂ -;]I:!dmdh_
iz 4, m uct, 42
R o k0 1 -t o Taabls f
Pitch Dimmeter required, number of teeth and dismetral pitch
given. Divide the number of teeth by the diametral pitch.
rﬂmt?i:ﬂii:d Igjm‘dg&n‘ugg ufuﬂtmfhbia 40 and the diamet-
: 1 the guotient, 10, is the
pil.cl‘:ﬂdiamemr. e

Outside Diameter or size of gear blank required, number of
teeth and diametral pitch miven. Add 2 to the number of
wid diametral piteh.

&
Example: E&Enmh&rufhﬂhinmmﬂmw

g
g
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THE CUTTING SPEED FOR DIFFERENT METALS

The following cutting speed is recommended where high
speed cutting tools are wsed §

T L R 55 feet par minute
Maching Steal Doy ae. o BB " £
Wrotnght Tron ., ..o iaca. i &= 5 it
Tool Steel, Annealed ....... 28 % ° i
11T R R S R g J Ay E
Bronze . ... O RN b R ""
Grev or Red Fiber. .......: 1 e y

RULE FOR GEARING UP ENGINE LATHES FOR
BCREW CUTTING

Multiply both the mumhber of threads per inch on the lead
BCTEW n:d.rthu number of threade per inch on the bolt to be
cut by any number that will give for & product gears that you
have with the lathe.

Example: To cut eleven threads per inch; lead serew on
juthe, & threads per ineh: multiply by any number, Bay 4:

4 times 8 are B2
4 times 11 are 44.

If the 32 and 44 geara are not in the lathe squipment try
multiplying by 5:
Btimas B are 40
5 times 11 are 65.

thread to be cut is finer than the thread in the lead
a:n-WH trh?e smaller ga-:tguea on the spindle, while the larger
pear goes on the lead screw.

Always messure the thread when you have taken the first
chip fo be sure you have made no mistake.

For finding the pitch of screw, see page 29,

__BOUTH MEND, INDIANA, T 8 A i

Winge finarl Pasily (hsn

Winge figard sl

GEAR GUARDS FOR SOUTH BEND LATHE

The illustrations above show the general appearance of
South Bend Iathe with gear guards attached. Fized puards
cover the back pears, and & hinged guard eovers all end gears.
This guard ia adjustable, and may be swung open when neces-
sary, (rear goards are made of cast iron.

HOW TD ANNEAL BRAES OR COPPER

In working brass and copper, i will beoome hard, and if hemmared
amny graal extent will gplit. To prevest cracking or splitting, the plese
matini T ligalead 1o s doll sed hand and plingead info ool weter;  this will
wafien it so 11 con be worked easily, Be careful mot to heal brass too hot,
ar It will tall to pleced. The pisce most bo onnesled frequently daring
i process of hasnmering.

HOW TO BRAZE

Clean tha artlels thoroughly, and betier 40 polish with sand paper.
Fasten the parts 10 be braged ffrmly together, =o they will pot part when
liited in the fire. Plate over o slow fSre of chareoal or woll coliesd eoal.
Flage on the parts to be brazed osmall guntty of polverteed berax: s
siomn as Lhin is done boiting ond hes fowed to all parte, (ss pat on the
spelter: when the spelter melis it wiil gesarally run in globulés or shot,
Jar the piece by gently striking with n small piecs of wire; thin will cauen
the gpetier 10 fow (o afl gerts,




HOUTH MEND LATHE WOKES

Fig. #8
Keni View of Lalhe tRnrk

e, W
Sapiih-Mnrklied Cliaok Flats

FITTING CHUCKS TO THE LATHE

Fig. 301 show a Cast Iron Semi-Machined Chuck Plate. Tt
is n-‘nEﬂ “zemi-machined” because it has been boved, faced, and
threaded ta fit the spindle nose of the lathe it is intended for,

o fit & lathe chuck to the spindle, select 5 sami- i
rhu?ﬁplmmmeﬂmela:g!mthmthnt it may be
turned to fit the recesa in the chuck it is intended for. Screw
thiz thuck plate on the spindie nose so that the hub of the plate
fits up against the shoulder of spindle. Machine the chuek plate
all over and turn the diameter of the flange o fit the recess of
chuck, shown in Fig. 300. The fit should be accurate, — nol
tight nor loose, but just right. Remove the :hn&f. plate from
ihe spindle, drill the necesaary holes [n plate, 1-16 larger than
serew, attach It to the chuck with proper screws, Chuek i
fitted ready for use

When ordering a lathe and you wish a chuck inclndad,
always epecify that the chuck be fitbed to the lathe complete
with chuck plate before the lathe leaves factory. The lathe
manufacturer has sgitable equipment for machining and fitting
lathe chucks to lathes of their own make, charging ap
mately the actusl cost of the labor and material

ROUTH BEXD, INOTANA, O, B A 4 al
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SIZE OF LATHE CHUCES FOR A LATHE

We show herewith a list giving the size of lathe chuck mogt
suitable for the various size lathes, Of course it may be neces-
aary to depart from this list for special work but for general
all-around work in the machine shop these sizes will be found
practical.

11-inch Lathe, size of chuck. . .47 to 6 inclusive
12-inch Lathe, gize of chuck. . .4 to 8" inclusive
18-inch Eathe, size of chuck. . .5 09" inelusive
15-inch Lathe, size of chuck. . .6 to 10" inclugive
16-inch Lathe, size of chuck. . .6 to 127 inclugive
18-inch Lathe, size of chuck._ . 8" to 14" inclugive

METRIC THREADE ON AN ENGLISH LEAD ECREW

To cut Metric Threads on & South Bend Lathe using a rego-
lar standard English lead screw, use the Compound Idler or
connecting gears 50 and 127, the No. 127 Gear to mesh with
apindle stod. Tse an idler to connect the S-tooth gear with
Gear on Lead
Serew.

Arrange-
ment of gear-
ing to cut 16
thread per

When Met-
rig Threads
are Lo be cul
ad illustrated
the regular
Index Chart of lathe may be gsed inselecting gears for the dif-

ferent pitches. Read the charl as so many threads per centi-
meter, instead of so many threads per inch.

Sputh Bend lathes may be equipped with 8 Metric- Lead
Serew, instead of an English Lead Screw, if desirad.

[ S
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MAKING A PISTON RING

Fig, A—Bhawd cxsl e drim for pleton Flngs,  Most founadries carry thess
ikrnme n stock;

Flg, 1—Hbows Hret operation; oastiog s clompsd fo face plils af Gl
anil boesd the-required dinmotar. i
Flg. #~Rhowe turning operation; after boring, set casting off cenler so
that the thickness of wall on & line running directly through the cen.
ter dlumeter, will be twlcs as thick on the ons alde a8 on the othes,

(Bee Plg. &)

Fig. §-=FBows cuttingofl operntion
Fig. d—Shows U ring, aiter i@ hns been bored, turaed ang vil o,

Fig, f—S8hows ring sawed on o skant ot the thinnest slde, The slant joint
must fit tight whan fitted ioto ring gauge.

Fig. fi—fhows pleton ring fitted to ring gruge. The dinmeter of the hole
im this gwnge ig about 1/520d lnrger than the oylinder bore, so when
ring gnage and riog are festénsd on arbor, the ring gnuge may be ré
muved, and (hers will be axtra stock 1o be mbchingd on outslde dlame
tor of the piElen T Lo SOBMTE 10 D8 BOFe 67 CFLInder.

Phaton ring when finkshed should be two-ih fiha less in diamet
lemn the bure of cylinder.

Pig. T—Bhows srbor for terning outside dlameler of piston ring. The psion
ring |s fited io ring gauge, (Fig 6), so that the slot D" (Fig. 5) is
misde n tight jolng, then put ring enuge aod ring on arbor;  allp the
rlug gaugs op the arbor ot “N." this makes the oniside of the piston
ring conoentric with the arbar.

Fanten flamgs "H” with the four screws] memove ring gaage in the
direction of slank of wrine, sl Helon risg bs roady o e Aoisbed oo

nuishila dinmater,

Pig. B Bhows plotes ring on srbor finlehed. . The iblokneos of the plston
ring at “X* (Fig. §) should be equal i the depth of the slol n plston,
Ths width of the platos ring at "C (Fig 1) sboald be & perfect sliding
fit in this sbot.

Thke dfwmeier of the plsion ring holo bofore it is sawed bas to be
found Ly exparlmant, according to the size of the pleton the ring b=
1o be fitted on. If, howevar, you are repiacing & platon ring on & piston,
massure the inskle of bols In old pleton risg, ar this will give you o
deflnite aipe,




Ergular Exuipmant, us Hiustraial Cuder Latl, is Inciusbal in ibe Price

He. 34—13-INOH 6WING &0UTII BEND GOREW LATOE
Fitted with Automatie Longltudimal Feed and Power Cross Feed

The No. 34 Lathe illustrated above is surpasssd by none
for general all-around work in the machine shop, manual train-
ing school and general repair shop, It has a great many prac-
tical features that makes it valuable in manufscturing and
which enables it to take care of the various jols thal come up.

Lathe and regular equipment:

1—No. 34 South Bend Lathe, 18 swing, 5-foot bed, somplets
with Improved Reverse on head, gradusted compound rest,
automatic lopgitudinal feed, automatic cross feed, laryge
and small face plates, two steel centers, center rest, change

gears and adjustable stop for serew cutting, necessary
wrenches and double friction countershaft.

Price ¥. 0B Ranth Beld: ol i s e e F165.00

_ HOUTIE BEND, INDIANA, 1L E A i
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MAKING A BALL RACE AND CONE

Flg. 1—Bbiwe a pitee of siosl beld In the choel, olag bired and machined for
luwking tho some.

Fiat, S—Hhown 0 sstemll spernitas iniesiog for Fbe Bl Tiass sl ol tmrning e
wuiEldn of ihe mas,

Flg. B—Bhoww the luet operatlin. The éone b bolng fuced mm the end and fhs sormers
ritfulnd. AL Thit 18 Dow sscesnry i 16 eRse hasdean It

Flg. 4—Ehown 0 Mall Hate bwing machined sn enblers on an arbor, The Rall Hee
1s Orat chmehod &nd boreil similor 1o the Srel operation on the cone

Flg. b—Bhrwen the Hall Mass om mn wrbor Betrsen sentird.  Ths Ball twen proper
Belng machbned Iy & ferm inol,

Flg, 0—Etowe the Ball Rece and cots ssacmiiied compéete
The madsrial i2al a Ball Dace asd Cone are maide af b Marsinery Steul.  Cro-

witle Bioel may be seed, but Machinery Steel, rase bardsned, will give sxesllont re

mulite.  For dise kbardeing see poags ib
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Hegiilis Equlpesemi. us [Hostrnied Under Laihs, ks Inednded bs the Prey

No. 37—15-INCH B0UTH BEND LATHE
Fitted with Automatic Longitudinal and Pawer Cross Feeds
The Mo. 87 Lathe illustrated above is a practical tool for
manufecturing, for the machine zhop, the manusl training
school and general repair shop. It (8 intermediate in sze and
weight between the 18 and 16 lathez. Thiz 15" lathe is
capahle of taking care of a great variety of work.
Lathe and regular equipment ;
1—NMo. 37 South Bend lathe, 157 swing. &-foot bed. complets
with Improved Heverse on head, graduated compound rest,
automatic longitndinal feed, automatic crosa feed, two steel
conters, center rest, follower rest, change gears and adjust-
able stop for screw cutting, necessary wrenches and douhle
friction eounterahaft,
Frice F. OB, South Band, . .. v-cvuneeims s oarvys s oo B21500

ROUTH TIEND. INDIANA, 11 8 A ui
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gl mEMDE LATHE Woltks B

ma 10 i Uniber Lathe, s Inelwded in the Prire

No. 40—16-INCH 80UTH BEND LATHE
Fitted with Autematic Longitudingl and Power Cross Feeds

The Mo. 40 Lathe is used in general manufacturing, also in
the machine shop and the practical all-around repair shop
where the work iz heavy, requiring a lathe of considerable
stiffness and strength. This 16 lathe in § or 10-foot bed, will
wive sxcellent regults for general wnrk hersnse it is eapahle of
taking eare of practically any job that comes up.

Luthe and regular equipmsnt -

1—No. 40 South Bend lathe, 16% swing, B-foot bed, complete
with Impmed Reverse on head, praduated compound rest,
antomatic longitudinal feed, antomatic cross feed, two gtesl
centers, center rest, follower rest, change gears and adjust-
able gtop for screw cotting, necessary wrenches and double
frietion countershaft.

Price F. O. B. South Bend. .. .. .covvvvaresrins s, S2B200

BOUTH BEND. INDIANA [T 8 A
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Thee Cuts Shnw (lly & Few of the Many Pleces Thal Can be Prodios




BOUTH BEND LATHE WHLEE

DON'TS FOR MACHINISTS
From “Mashiinery”

Dow't fun & Lathe with the belt too toose,

o't rum the polnt of vour lathe tool into the mandrel

Ban't rep the chips oot of your fle on the lnthe shaars,

D't &01 o lathe tool below the conter for external work.

Don'l siert up & lathe without seeing that the tallstock spindle is locked

Tinen't gust &e urbor or shaft o lathe contars without Builer Bomnd sy han,

Dm‘;t leave ton moeh stock on o plece of work to tnke off with the Baish-
ng cut,

Don't try a steel gage or an expensive coliper on 8 shatt while it 18 funnine

nm';l:du L manarel te a newly hored hols withont a lobricant of some

am 1L

Dot put & plece of work on centers unless vou koow that the internsl
céfitern are elann.

Dan't try to straighten a shafi on lathe centers, and expect that the ces-
terd Wil run true afterwards,

Den't put o plecs of work on lathe centers unless yon know that all ¥our

MEg e

Dom't takie a Inthe center oul of its sockel without having s witness mark

%
§
5
£
i

4m it, and put it back again according to the mark.
Doo't slart {I:’rliﬂﬂ-tl 8 shalt on lathe centars withont having it looss
#nagh to nllew for the expanaion by heat from the polishing process.
Dot oaur lathe tool into the fac

FilL ¥ eplile.
Don't try to kol & plece of work without ofling i&
run o lnthe a0 Instant after the center beglon 1o squeal
Daon't forget to oll your mechine svery wmorning; it works betier.
& falrly good center-punch moy be made from o plece

i surince, polisked with oll will keep clean much jonges
ahed k
P o job om lsthe centers unless you kpow thal (e

camters Areé both in lne with the ways.

Lion't croga your belt laces on the side next to the pulley, for that makes
them cut themsolves in twa,

D't try to cut threods on stesl or wrought lrom dey; ass Ierd oll or &
ciiting compound,

Dom't run o choek or faceplate up ta the abouller suddenly; |b stralns
the gpindie and threads nnd mokes romaval dffloult

Dein't mcrew u tocl post screw mny tighter thian s absclutely necessary:
many mechanics have o falss ides as (o how tight m Isthe tool should
be ta do its work,

To drive the center out of hend spindle use o rosd and drlve (hrough the
habe in spindie.

Whan putting a laths chuck on the bead spindle, alwayn ramove the center.

When the canter |a removed from (e head spindle of the lathe, always pui
& place of rag In spindie hols to prevent any dirt from collecting,

b P BAROE EC, BSUTH @ik ima




