





The South Bend Lathe

for use in the
Service Station Shop Electrical Shop
Garage Shop Brake Service Shop
General Automotive Repair Shop
Truck and Auto Fleet Owner Shop
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Fig. 1. Turninga Shaft in a 16-inch Quick Change Gear Lathe

A Few Major Jobs That Can Be Done on South Bend Lathes

Truing armature commutalors. Testing and troing crankshafts.
Ttefacing valves. Making axles and drive shafts.
Finishing somi-machined pistons. Horing connecting rods.
Chucking work. Making valve stem guiidles.
Cutting serew threads, Machining flywheels for ring gears.
Mpking shafts. Facing elutch dises.

Milling and keyway cutEing. Cruing gear flunges.

Grinding. Making mandrels and adapters.
Making bushings. Balancing wheels.

Drilling, boring, TERTINE. Undercutting mica.

Filing and olishing. Taper turning and boring.
Truing brake drums, And hundreds of other Jgﬁnﬁ.

Principal Service Station Shops Using South Bend Lathes

S-H'Is-nl-: Siation :ifghrbﬂ Sacrn's-:- Station E'umlmhﬂ'
' aps
Buick Service Stations. . .. . A 112 Hupmaobile Service Stations...... b
Cadillac Bervice Stations. . ... 47 Nash HService Btations. . ........-. - 56
Chevrolet Service Stations. . . .. .. 220 Oakland Serviee Stations. .. ..... &
Ch.rdyaler Bervine StAtIONS. .. . .v.... T2 Oldsmobile Service Stations..... .. 121
Diodge Bervice Stations, - ........ .25 Packard Service Stations, ... -....- 30
Ford Bervice Stations. .. . . 304 Reo Serviee Stations. . T T

Graham-Paige Bervice Htatione... 44  Star and Durant Service Stations. . 71
Hudson-Easex Service Stations. .. .. 100 Studebaker Service Stations. ... 105
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Fig. 6. Armaturs Commutator That Has Been Turned True in the Latlss

Servicing the Armature
I'n the 9-inch Back Geared Serew Cutting Lathe

The commutator of an armature in the generator and starting motor needs
truing from time to time because its surince becomes worn uneven by the
brushes. ‘The miea insulation of an armature commutator i harder than
the copper segments it separates, Constant use will wear down the copper
and leave the mica projecting above ihe surface. The commutator must
then be turned true and the mica underenut: starting motor commutators,
however, are not undercut.

Truing the Armature Com-
mutator is done by mounting the
armature between centers in the
lathe and taking a light cut with
a turning tool across ihe surface
of the commutator. Before any
machining operation is performed
on the commutator, the armature
shaft should be tested between
lathe centers to see that 1t runs
true. The truing operation is
described in the following para-
graphs.

Testing and Straightening the Armature Shaft is done by placing
theJarmature between centers in
the lathe and revolving it by
hand. If the shaft 15 not true,
mark the “high spot’” with chalk,
remove the armature from the
lathe and place the shaft on an
anvil. Tap it gently on the
“high spot” with a wood mallet.
Test and mark again. This oper-
ation should be repeated until
e : . the shaft is perfectly straight
Fig. 8. Marking High Spot on s Bent Armature Shaft and runs true.
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Truing the Commutator.— Armatures with worn commutators require
one or two cuts across the commutator to true up the face, depending upon
the wear received. Usually a commutator ean be trued in about five min-
utes. The carriage power feed should he used when turning the commutsa-

tor as it causes the tool to eut smoothly and will leave the surface true and
amonth,

Before mounting the armature in the lathe, see that center holes in
armature shaft are elean. Attach a lathe dog to the end of the armature
shaft opposite the commutator and place the armature between centers,
Be sure to place a drop of oil on the tail center point.

L - o= 2 od e

Fig. 8. Truing the Commutator of an Armature ina 9-inch Lathe

Setting the Turning Tool.— Set the cutting edge of the turning tool
even with the center point of the tail conter Bring the point of the tool un
against the couumnuiator lightly, Move the carriage back until the tool
clears the commutator. Start the lathe, throw in the power feed and take

a light eut across the commutator from right to left. Repeat this operation
until the commutataor is true,

The Correct Spindle Speed for truing commutators on the 9-inch lathe
is approximately 410 revolutions per minute. To obtain this speed, throw
out the back gears and put the belt on the middle step of the spindle cone.

The Correct Power Feed for turning the commutator is obtained on a
O-ineh lathe by placing a 16 (uoth gear on the stud and a 92 tooth Eear on
the lead screw. Then mesh the 16 tooth gear into the large compound idler
and the 92 tooth gear into the small compound idler gear. For operating
the power fead of the lathe, see page 23 in the book “How to Run a Lathe.”

For Polishing the Commutator take a small piece of No. 00 sandpaper
and hold it lightly against the commutator surface while it is revolving at
a high speed. Keep the sandpaper in this position until the desired finish
has been obtained. Never use emery cloth for this purpose. Sandpaper
produces the proper finish desired on the commutator and is not likely to
cause damage during the polishing process.




SOUTH BEND LATHE WORKS 5

Restoring Damaged Center Holes in an Armature Shaft.—When
the center hole of an armature shaft has been damaged it is necessary to
restore it so that the armature can be held aceurately for truing the com-
mutator, straightening the shufi or other repair operations. To restore
senter holes it 1g essential to use a lathe equipped with compound rest and

center rest.

; Machining a Center Hole
True.—Battered or damaged
center holes are restored in the
following manner: Place one
end of armature shaft in uni-
versal lathe chuck and the other
end in center rest. See Fig. 10
Adjust jaws of center rest until
center of the shaft is approxi-
mately true with the point of
the tail center. See page 58 of
“How to Run a Lathe.”

Fig- 10, Mtnﬁn;; maged Center Holé in an
Armature Shaft

Set a finger boring tool in the tool post and adjust the edge of the cutting
tool to a height exactly even with the point of the lathe centers. Set the
eompound rest at the 60 degree angle mark. Oil the center rest jaws well.
Start the lathe and remove only enough stock to make the center hole run
true, taking very light cuts by turning the eompound rest serew by hand.
When one center hole is machined true, reverse the armature and repeat
the operation on the other end. See Figs. 11 and 12.

;.

Fig. 11. Position of Compound Rest for Restoring Center Hole

Drilling New Center Holes.—Sometimes armature shafts do not have
center holes. In such easzes it is necessary to center drill each end of the
chaft before turning the commutator true. The set up of the work fur re-
storing eenter holes deseribed in the
preceding paragraph may be applied
for setting up the job. A combina-
tion drill and countersink and dnll
chuck held in the tailstock spindle
may be used for drilling the new
center holes, or follow method
shown 1n F'g' 15 on page (8 Fig. 12. Angle of Fihgnr'l.'mlfurh’ltchinln‘
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Types of Mica Undercutters
For the 9-inch Back Geared Serew Cutfing Lathe

The No. 201 Electric Rotary Type Mica Undercutter has a dige
cutter to remove the mica from between the commutator segments. The
:;}-_;u.::- dise is mounted on an extension shaft attached direct to the shaft of
the motor,

Electric Rotary
Undercutters nre ad-
justable for all sizes
of ecommutators, The |
clectric mica under-
cutter is a4 very im-
portant attachment
for the lathe in a
service station  that
handles commutator
work. The miea must
be undercut to pre-
venl exeessive sparl- =t
ingof the commutator. Fig. 13. The Electric Rotary Type Mica Undercutter
This rotary type of undercuiter is for the same purpose as the shaper type of
undercut exeept that it is operated by a motor,

Shaper Undercutter.— Use of the shaper type of mica insulation under-
cutter is an excellent method of removing surplus mica. When using this un-
dercuiter the arma-
ture iz mounted be-
tween centers and the
undercutter is fas-
tened to the tool rest
and traversed the full
length of the mica
strip by means of the
hand feed wheel of the
earriage.

|

The tool euts only
on the forward stroke.
It 15 held in a elapper

Fig. 14. Undereutting Mica Insulation of an Armature Commutator box and lifts up on
with & Shaper Type Mica Undercutter the back stroke

How to Operate the Shaper Type Undercutter.— Place the armature
between centers. Set the tool vertieally central over the lathe center points.
Bring the first mieca section into line with the culting tool. The tool should
travel the length of the miea. Return the carriage and rotate the armature
by hand to the next section of miea. Continue this operation until finished,
Each section of miea should be undereut to a depth of Yi-inch below the
surface of the commutator. The tool should remove the mica eleanly with-
out tearing it. If the tool tears the mica the eut is too heavy or the cutting
edge is dull. Take a small piece of sandpaper and polish commutator after
underentting.
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Fig: 15. Truing an Armature Commutator Without Centering the Shaft

Truing Commutator Having Shaft Without Center Holes.— Arma-
{ures often arrive in the shop having shaits with no center holes. To true
ihe eommutator without centering the ghaft, we mount the srmature as
shown in Figure 15, illustrated above. Place one end of the armature shaft
in a universal geared seroll chuck mounted on the lathe spindle and place
the other end of the shaft in a bushing which is fitted into a holder which
fits the taper of the tailstock. The armature mounted this way is held
true in about the same position as when 1t ig in its bearing in the motor.
The operator may then proceed to true up the commutator as instrueted
on pages 3 and 4.

Bushing and Holder to Fit Ar-

mature Shaft.—The drawing at .
th‘l._: Tiﬁht v b o v r]nlnﬂg _.::.E l_hrt holder ] _i'.ﬂrami' fo £t Lalhe

—Bushing fo Pt Armadure Jhatt

SIS GOl

7 : ¥ |t Fdask Seimdie
and bushing for supporting the ar- ELL O
mature shaft which is not eentered
and which is illustrated above. The |
bushing ean be made of soft steel or | —
cast iron. One ean have a number

of bushings to fit armature shafts of A PP
various diameters. g e

Cutting Wires from Armature to Permit Re-Winding. The illus-
tration herewith shows an
armature mounted between
centers in the lathe with a cut-
ting tool in the tool post cut-
ting the wires to permit re-
moval from the armature be-
fore rewinding,

The armature is revolved
slowly between centers in the
lathe and the tool fed carefully.
This iz & rapid method of eut-
ting the wiring without injury
to the armature.

Fig. 17. Cutting Old Wire from Armature




Making Bushings
I ihe S-inch Back Geared Serew Cutting Lathe
Every service station oecasionally is required to make itz own bushings
for some repair job. The making of these bushings necessitates the use of
& back geared screw eutting lathe on which the entire job ean be done.

Bushings from Bronze Castings. Sometimes we make the bronze
bushings from a bronze casting that is about l&inch larger than the fin-
ished work., Oecasionally it is made from a bronze easting that is about
eight or ten inches long and in this case we put the bar casting in the chuck,
let it pass into the lathe spindle and project from the chuck Just far enough
to machine the full length of the bushing as is described below. The method
used to make a bushing depends upon the size of the material from which
the bushing 12 to be made.

When making a small bushing in the lathe it is customary to machine the
job ecomplete in one set-up.  The bushing is rough turned, drilled, bored,
reamed, finished turned, and then
eut off at the proper length.

Details of the Operations.
Place the rough easting of the bush-
ing in the chuck, allowing it to pro-
ject far enough to be machined. See
Figure 19. Adjust ehuck jaws to make
the easting run true. Faee the end
and rough turn the outside diame-
ters to within Yg-inch of the finished
dimensions. The same tool may bLe
used for both facing and turning,
v 4 ; Then cut the work off to the correct
Fig- 19, Drilling the Bushing length.
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The illustration at
the left shows a large
bushing held ina 4-jaw
independent chuck
mouuted on the apindle
of the lathe, A borin
bar is held in the tool
post. This bar is fed
[T uup;h the hole o tras
it up.

The hushing can be
of any kind of metal,
guch ag bronze, brass,
aluminum, easl irom,
oo,

Drilling, Boring and Reaming the Bushing.— Place a drill chuck in
the tailstock spindle. Use a drill Yj-inch smaller than the finished size of
the hole. Drill the hole }4-inch deeper than the length of the bushing.
Take a boring eut to true up the hole and then ream it to the correct
diameter. Both the drill and the machine reamer should be fed by turning
the tailstock wheel by hand. Cut bushing off and allow }g-ineh on each
end for finishing.

Press bushing on a mandrel, using a little machine oil on the mandrel so
the bushing ean be eagily removed when finished. Attach a lathe dog to the
mandrel and place 1t between centers. Turn bushing and shoulder to fin-
ished diameters and face ends to exact length. See Fig. 21.

(‘are must be taken throughout the machining operations v see that ac
purate measurements are maintained. It must be remembered that the
degree of accuracy attained in the work will determine the performance of
{he machined bushing when it is placed in the engine.

This illustration
ghows a bushing which
has been bered and
reamed, mounted on 8
m:mdr(:! belwesn Cen-
ters in the lathe for
turning to the eorrect
diameter.

This method of fin-
ishing the outside di-
ameter of a bushing is
used  whenever the
length of the materisl
from which the bmsh-
ing is made will not
permit it being turned
to size in the chuck.

Fig. 21. Turning a Bushing mounted an a Mandrel
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Fig. 22. Drilling a Bushing Fig. 23. Boring a Bushing

The operation in Fig. 22 shows the method of drilling a large bushing.
The casting is held in the independent chuck mounted on the head spindle.
The drill 1z held in a drill chuek fitted iuto Lhe tail spindle of the lathe.

The casting is revolved, the drill is stationary and is fed into the work by
the hand wheel of the tailstock.

After the bushing is drilled, a boring bar is put into the tool post of the
lathe as shown in Fig. 23, and a few light euts taken to true up the hale.
Enough stock should be left for reaming. A sizing reamer is held in s drill
chuck mounted in the tail spindle. The work is revolved and the reamer
fed slowly through the hole, using the hand wheel of the tailstock. Two or
three thousandths of metal is sufficient to leave for the reamer to cut,.

New bushingz of all kinds and sizes ean be quickly made in the lathe,

also worn or damaged bushings ean be reconditioned and new parts made

when necessary. * ® *

Information on the kinds of tools to use, how to grind and set them,
different spindle speeds, automatie feeds and other details of this work are

illustrated and fully deseribed in the Santh Rend Lathe Warks hask
“How to Run a Lathe.”™

Fig. 24. Various Types of Bushings Made in the 9-inch Jumnior Lathe




Fig- 25. Rafacing Valves by Turning is Four to Six Times Faster than Grinding

Refacing Valves
In the 9-inch Back Geared Screw Cutting Lathe

The Modern Method of refacing valves in the zerviee station shop is to
true them in the lathe by machining with a eutting tool. The principal
reason is that machining ig from four to six times quicker than grinding and
will do just as good a job. The time required to reface a valve by machining
or turning in the lathe will average about two minutes for each valve. This
ineludes setting it up in the lathe, refacing it by taking one or two cuts, and
removing it from the lathe. The only equipment needed is a lathe and an
ordinary turning tool; the job will be perfectly true, as the compound rest
permits the tool to be set at any desired angle.

Tungsten, Silichrome and Mild Steel and Cast Iron Valves for auto-
wobiles, buscs and trueks, ranging in size from the Ford Model A valve
to the Mack Truck valve, can be refaced eagily and quickly by machining
in the 9-inch Junior New Model South Bend Back Gearcd Screw Cutting
Lathe. The entting tool is made of a high quality, high speed steel that
will eut easily.

A Valve Made of a Metal that is too hard for a cutting tool to machine
would be too hard to use in the motor, because the first explosion which
pressed the valve on its seat in the block, would cause the valve head to
snap off like glass. Valves that have been used for a long time are
covered with a carbun that is hard, but even these valves can be turned and
machined by high speed cutting tools and the job done quickly, leaving a
smooth, elean surface on the face of the valve.

In Addition to Truing Valves, the lathe can be used for hundreds of
other jobs that eome into the modern service station. The 9-ineh Junior
New Model South Bend Back Geared Serew Cutting Lathe is not a single
purpose machine but 18 a universal tool which will reface valves, turn
armatures. machine pistons, make bushings and do a hundred and one
different kinds of jobs that come up every day in the modern serviee station
shop. The skilled mechanie knows the advantages of the back geared screw
cutting lathe because of its universal application.

11
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Valve Refacing does not require a large, expensive lathe. The 9inch
screw cutting lathe will reface valves with the greatest aceuracy. It iz a
precision tool that will do the finest work your shop may require.

The refacing of valves is almost a daily Job in the average service station.
Handling this work in the lathe is very (simple, as may be scen from the
paragraphs following,

Ty

Fig. 26. Truing the Face o

R il
f a Valve by Turning in & 8-inch Lath

Mounting a Valve in the Lathe.- The end of the valve stem iz held
in a drill chuck mounted in the headstock spindle of the lathe and the
valve head is centered hy the tailstock center This is the correet way to
hold a valve for refacing and insures a degree of aceuracy that cannot be
approached by any other method.

Gives Valve a Perfect Finish.—With the compound rest set at the
desired angle, take une or two light cuts with o turning tool. Feeding the
compound rest serew by hand will true the | ace with precision accuraey,
The turning tool will leave the surface as smooth as ean be obtained hy
grinding and will do the job in one fourih the time,

Turning Valves, Faster
Than Grinding.—l":u'ing a
valve by turning in the lathe is
better than grinding because it
can be done four times faster,
and the turned finish can be
made equally as smooth as g
ground finish, A valve can be
refuced by turning in the lathe

in about two minutes, e — - = R - T

5 Fig. 27. Refacing a Valve at a 45 Degree Angle by
Truing Makes Face, Head +..... Using 8 Thres e DAl Chuet to Hold Vilve
and Stem True.— The face of

a valve turned in a lathe will be concentric with the axis of the valve stem.
This is due to centering the valve head with the lathe tailstock center
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while it is being refaced—the original position in which the valve was held
when it was manufactured.

Before & valve 18 re-
faced it should be tested
to see if the stem runs
true. If the stem is benl
it should be straightened
before the valve face is
machined. This is de- S :
seribed below, Fig. 28. A Valve Refaced by Turning in a Lathe

How to Test and Straighten Bent Valve Stems.—
Place the valve in the lathe, as shown in Figure 29 illustrated
below. Revolve the valve by hand. If the valve head and stem
are not concentric it will readily be apparent to the eye. Mark
the “high spot’ on the stem with a piece of chalk. Straighten
the stem by hold-
ing it on an anvil
| and tapping the

“high gpot” lightly
with a mallet. Place
the valve in the
lathe again and re-
peat the operation
until the stem runs
tyus. The valve 15
Frias = ; then ready for re-

-F-g 29, Testing a Used Valve Stem i
in the Lathe facing.

[ - et e = s — 3 =] —!I

Perfect Alignment Main-
tained.—Figure 30 illusirates
a finished valve perfectly seated.
This valve was refaced in the
lathe acecording to the Sounth
Bend method as deseribed in this
chapter. Note the true alignment
from the center of the valve
head through the center of the
valve guide bushing. The valve

face has a perfect bearing on the

ralve @ Fig. 3. Close-Up of Com ned Rest of Lathe at
L a]‘ e seat. i a5 Dt-H-up.ﬁ:l:]i farpE:faeing .\f-'l-u-u i

Figure 31 shows a close-up of the graduation of the compound rest whieh
enables the operator to set the compound rest at the angle desired.
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Mounting Valves Without Centered Heads

| ;

Fig. 32. Ford Valve Without Center Hals in Hand

Valves Without Center Hole in the Head.—The above illustration
shows a valve without a eenter hole in the head, There are two methods
of refacing this type of valve in the lathe. One is to hold the valve in a
hollow spindle dnll chuck mounted in the lathe as shown in Figure 34.
The spindle of this drill chuek being hollow permits the valve stem to pass
through as far as desired, the chuck then grips the valve stem as near the
valve head as possible and the operator proceeds to reface the valve as
deseribed in the previous pages.

The other method is to center drill the valve head and reface 1t as
illustrated and deseribed on Pages 12 and 13. The centering operation for
the valve head is deseribed on Page 15. We recommend the valve be
centered for refacing because centering the head permits the valve to
be faced more accurately. L

Hollow Spindle Drill Chuck.— The
illustration in Figure 33 shows a cross sec-
tion of a three-jaw drill ehuck fitted with
a hollow spindle which fits the taper of the
lathe spindle. It also shows that the chuck
jaws open wide enough to permit the end
of the valve stem to pass through the
chuck. The jaws may then be elamped to
the valve stem which holds the valve true.

Fig. 33. Hollow Spindle Drill Chuck

Holding a Model A Ford Valve
with Mushroom End.— This "
methud holds the valve rigidly while o | NN
it is being refaced. The compound ]
rest is set to the correet angle and
the tool ie fed across the face uf Lhe
valve by hand. Time required to
true the valve will average from
two to three minutes. General in-
utructiﬂ;sh for truing valves wi;.h
centered heads, as deseribed in the N—
previous pages, should be followed. Flg: M. Holding » Mods] A" Ford new type

valve with large End on Stem
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The Compound Rest Set at the Correct Angle.—Figure No. 35 shows
4 valve without the center hole in head mounted in the three-jaw drill
ehuek which in turn is mounted in the
lathe spindle. The cutting tool is fed
in at the correct angle and the cutting
edge of the cutting tool should be the
pxact height of the tailstock center
point in order to get the true taper.
The valve should be held tightly in the
chuck and the eutting tool fed by the
compound rest serew. The cul may be
taken both by feeding in and feeding
outward,

The revolutions per minute of the
valve while being faced depend upon
: the kind of material the valve is made
=y it itk witbist Cacstored of. A cast iron valve will permit a
B o Chewrolst, and Whippet  faster speed than a soft steel valve and
the cutting speed of a tungsten valve
should be much slower than that of soft steel. For further information on
this subjeet, see book “How to Run a Lathe” under the heading of “Cut-
ting Speeds”.

Drilling a Center Hole in a Valve Head.— We recommend centering
the walve head as shown in Fig. 36, ezpecially if one has the time, because
this insures aceuracy. It iz the correct method for holding  the
valve while refacing.  This method has been explained in the preceeding two
pages. It insures concentricity of
the machined surface with the axis
of the valve stem because when the
face iz coneentric the stem operates
in the valve stem guide more effi-
cicntly.

To eenter the valve head, grip the
valve stem in a Universal Geared
Seroll Chuek mounted in the spin-
dle nose of the lathe as shown in the
illustration. Or the valve may be
held in a hollow spindle three-jaw
drill ehuek. Another drill chuek is
placed in the tailstock of the lathe Fis: 3%: Centesing & Valva Head Beld in Chnck
holding a eountersinking drill. Start
the lathe and feed the countersinking drill to the valve head by using the
hand wheel feed of the tailstock. Be sure to have the valve head running
true before starting the drill. Then feed the drill in to the proper depth.

The eombination center drill is a drill that may be purchased at any ma-
chinists supply store and it is made in two grades, one earbon steel and the
other high speed steel. This drill is illugtrated and deseribed in our lathe
eatalog No. 89-A and in book “How to Run a Lathe”. These drills are
inexpensive and can be purchased direct from us if desired,




Muachining & Piston to Finished Diameter in a 9=inch Laths

Finishing Semi-Machined Pistons

Fre the S-inch Back Geared Serew Cutting Lathe

All Aluminum Pistan

Semi-Machined Pistons are made of
gray iron and aluminum alloy ecastings, par-
tially machined, and in this unfinished con-
dition they are shipped to the service station
by the piston manufacturer. The semi-ma-
chined piston is finished to size in some oper-
ations, such as; bored for wrist pin hole, head
centered and faced, inside of skirt beveled
and grooves turned for piston rings,

The diameter of the semi-machined piston
is left approximately Yé-inch oversize so that
may b fnished in the service siation to it
the various sizes or bores of the eylinders of
automobiles, buses and trucks. There are two
methodsof finishing semi-machined pistons
by turning or grinding.

Finishing Semi-Machined Pistons i« precision job, and for the serviee
station shop the serew ent ting lathe is the ideal tool for the work, Uaing (he
lathe turning method, the

piston is finish machined,
which givesitasmooth, por-
oussurface moreeasily lubri-
catedand far superior tosur-
face obtained by grinding.

The piston 15 held in the
lathe by an adapter in the
headstock spindle and by
the tail center, the most ae-
eurate and practical way to
hold asemi-machined piston

The Permite Strut

] iniehi Fig. 40. The P its Spiral
tor hrll.-a]ung_ € .‘-jliu: PI::.::H Spire

16
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Servicing the Piston in the Lathe.—
Pistons of every design, every metal, and any
gize, ean be eazily, quickly and accurately fin-
ished on the back geared screw cubling laihe.

With a lathe, the mechanie can accurately
finish turn and fit pistons faster than by any
other method.

Pistons also may be accurately ground in
the lathe, but the heat from grinding, even
when only very light cuts of 001 are taken,
will sometimes make the piston warp. Turn-
ing does the work four times faster than grind-
ing and does not generate the heat that is s
detrimental.

The speed and accuracy in finishing a piston
depends largely on the method uzed in holding Fig- 41. Steel Strut Piston
it for machining. Using the No. 44 Piston
Adapter in the lathe, permits the piston to be machined with a speed and
aceuraey that eould not be obtained with any other method. It is the
same method as is used by the manufacturers, that is, the skirt is supported
by the beveled edge and the head held and supported by the center hole.

The Piston Adapter is simple in construction and easy to handle. The
mechanic can remove the piston from the lathe, test it in the eylinder to which
he is fitting it, and quickly replace it in the lathe for further machining
without destroying the accuracy of set-up in any way.

Some of the Semi-Machined Piztons,
especially the alloy split pistons, are connected
by a metal gate in the casting. Thiz gate 12 not
to be removed until the piston has been com-
pletely muchined and fitted,

The gate holds the easting in form which
permits machining and if the gate has been
removed, the easting eannot be machined on
the adapter without inserting a drop of solder
whieh will act as a gate for further machining,

It is, therefore, necessary to be sure that the
piston is finished to eorrect dimensions before
removing the gate.

The Lathe iz the Universal Tool fur auto-
motive repair work. Modern automobile
Sl i Ol T o Putas sl BETVIER stations all over the eountry are using
Being Finish Turned in the Lathe the lathe for finishing semi-machined pistons,
beeause it is practieal, fast and economiecal in

operation and will produce an extremely accurate job,

2 ]

The great advantage of the lathe is that it can be used to handle many
elasses of work in addition to finishing pistons.
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The lathe can be used for truing commutators, refacing valves, making
bushings and hondreds of other jobs, without additional tools or attach-
ments,

Application of the No.
44 Piston Adapter.—The
illustration in Figure 43
shows a piston correctly
mounted in the lathe on the
piston adapter for turning,
The piston has been cut
away to show the applica-
tion of the adapter. Note
how the skirt end of the
piston 15 centered on the

cone ring; how the driving
Fi.- 43. Cross Section of a Piston Mounted an a Mo, 44 dng '[S ﬂrlj.lstcd ro'r dﬁving

Fiston Adapter Ready for Machining . =
_ ~ the piston and the piston
head centered by the tailstock center. This method insures perfect align-
ment of the piston for machining in the lathe,

All sizes and makes of pistons, ranging from 23§ to 514 inches outside
diameter, cast iron or alloy, solid or split skirt, ean be machined quickly and
accurately on this adapter when mounted in the 9-inch lathe.

I The No. 44 Piston Adapter with Rings |
Fig. 44
I .ﬁ.ﬁil,::r:ir 2D riving

1 3D 1D

| Tl alerver illustesbion shows the No, 44 Piston Adapter Shank,
Cone Rings and Dinving Dog. One end of the shank is tapered to
| fit the headstoek spindle of the lathe. The other end is machined
Lox n_mm the cone rings. The driving dog serews in the threaded
hole in the l.'!l.d of the shank and way 1= :||,|.!j||*-t|_4_-<|,|_ o il mony sige
piston. Ome ring, No. 21, the most popular size, is furnished
with the Adapter. Extra rings may be supplied as shown below.,

Price, No. 44 Piston Adapter Complete with Shank.
Driving Dog and One Cone ng, MNe. 2D, for
9-inch Lathe . ... : ... 312,00

Specifications and Prices of Additional Cone Rings

4 in.

ﬂl:ﬂ-ﬂ Hing Will Hold Piston Pries, Extra

| Mumber Chutsidle | Hamwter o El::lm;-.
1D = ._-n."i'* . | =m0
o] 34 to 31 in. 2,50
| aD # to 4y in. b
| 4 4% o Sl i 250
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Centering a Piston Head

Fig. 45. Piston as Mounted for Drilling Center Hole

The MNo. 66 Adapter, that is shown
in Fig. 46, iz for center drilling pistons.
The piston fits snugly on the seat =ec-
tion of the step ring, and is placed so
that a pin may be run through the ring
bolt. Turning the adapter shank draws
the piston tight on the step ring and
holds it true.

Pistons That Do Not have a
center hole in the head end should
be center drilled for the lathe
ecenter before being machined,

To drill & center hole in the
piston head, place the pigton on
a Mo, 66 Adapter, as in Fig. 46,
and mount the assembly in the
headstock spindle and with a
countersink drill in the tailstock,
drill the center hole, as in Fig.
45, Then replace the tail center,
mount and ream the skirt bevel,

¥ HLF’-;A.-.!I
Fig. 46. Piston Mounted an No. 66 Adapter

Adapter Shank c Ring Bolt

One end of the shank is tapered to
The ather end is machined for rings.
MNao. 1.1 and Mo, 66 Jl.-:]:l.'|1|;.r~rr1 The rmp;

az listed below.

hole in the shank and may be adjusted to any sise piston.  One
ring, No. 20, is furnished with Adapter, Fxtra rings Turnished

FPrice, No. 68 Piston Adapler Complete with Shank, I
Driving Dog and One Ring, No. 2C, for 9-inch

1 3c

fit the headstock h]minri]l
The same -ih.arrk fits hath
balt serows in the throaded

£12.00

Lathe .
Sp-mﬁc-ll:mm and Prlcﬂ of hdd!tianal Stop Rings
HBiep Hing Will Hedd Fiston
Numbeer Ungtmide Dinmeter
1C 2% to 34 in.
2C Aly to 344 .
3C A1y to 4% in.
4C 4% Lo Bl im.

=
|
Price, Each
Step Ring

w
8

|
|
[t =
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Mounting the Adapter and Piston in the Lathe.—Mount the No.
44 Piston Adapterin the spindle nose of the lathe. Place the cone ring on the
adapter and adjust the driver in position to come in contact with the wrist

Fm boss inside of the piston. Mount the piston skirt on the cone ring and
ct the tatl center of the lathe enter the center hole in the piston head.
Lock tailstock on bed of lathe and with tailstock hand wheel adjust tail
center to fit in the head of the piston. Be careful not to foree the piston
ton hard againat the eone adapter ring and spread the skirt. Be sore to
put a drop of oil into this center hole before entering the tail center. Now
lock the tailstock spindle with the binding serew.

Testing Piston to see if it is Round. —Semi-machined pistons some-
times become warped while standing in the dealer’s stock. To correct this
distortion, the inside edge of the piston skirt i reamed to make this beveled
edge true so that when it is placed on the cone ring of the adapter the piston
will eenter correctly. The preceding paragraph tells how to mount the
piston on the adapter in the lathe,

Before proceeding with the machining of the piston it is well to test it to see
if it iz round. Mark the beveled edge on the inside of the piston skirt with a
piece of chalk. Then place the piston back on the adapter in the lathe and
bring up the tail center so that the piston rests snugly on the cone ring.

With the left hand, hold the cone ring from turning and with the right
hand turn the piston on the cone ring. Then remove the piston, examine
the beveled edge and if the piston is out of round it will show on the high
spot through the chalk surface.

To True the Bevel Edge of the Piston.—Place the correct size reamer
on the No, 44 Piston Adapter SBhank and mount the piston as shown in Figure
48. Pass u_wu:uf{re.n peg through
LI WLLOL JMILE Q00T APl LI PIELULL
and turn the piston slowly with
the left hand. (Do not start the
lathe spindle.) At the same time
feed the piston against the ream-
er by turning the tailstoek hand
wheel with the right hand. Re-
move only enough stock with the
reamer that the beveled edge will
be round and true.

If considerable stock is to be
removed in order to true up the
beveled surface of the piston
skirt, start the lathe, using a

Fig. 48. Heaming Bevel of Piston Ski
very slow speed, and ream by e Tl the Lathe = =

power,

Piston Skirt Reamers are furnished in four different diameters as illus-
trated on following page. The holes in the piston skirt reamers are machined
to fit the No. 44 or the No. 66 Piston Adapter Shank and are interchange-
able. Fach of the reamers has a hole drilled in the back of it which
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slips over the pin driven in the face of the shoulder of the adapter shank.
This pin serves to lock the reamer in a fixed position on the shank.

Piston Skirt Reamers and Shank
Fig. 49.

Reamaer Fits Short
End of Adapter Shank 1R IR 3R

Piston Skirt Reamers

_Sp-a_ci_ﬁfatinn; and Prices of Pia-Enn Skirt Reamers

Reamer For Reaming Pistons Priee, Ench

Numnabeer Cnitgide Dismeter Reamer

—_— S— -— —_— | |
1R 215 to A4 in. | $ 7.50 |
2R 3le to A8 in. | .00
iR A3 to 48 in. | 11.00
4R g to B im | 13.00

| Prices of Bkirt Ieamers D Mot Inchude Piston Adapter Shank, See pugs 18.

Finishing Semi-Machined Pistons in Full Sets. —When preparing
to machine pistons in sets, mount the first piston in the manner described
on page 20, Be sure that the skirt fits snugly on the piston adapter cone
ring, and that the tail center in the piston head is adjusted to hold it firmly
in position. Grind and set the eutting tool for the roughing cuf,

F - |
-

RO B U [

Fig. 50. Taking a Finishing Cut on a Semi-Machined Piston Mounted on
the Mo. 44 Piston Adapter in the Lathe

The preliminary operation on the first piston, which is taking the roughing
cut over the entire pigton, should be applied to each piston of the set before
changing the position of the eutting tool. For example, after taking a
roughing cut on piston No. 1, mount piston No. 2 and take a similar rough-
ing eut and continue this operation until each piston of the set has been
given the roughing cut without changing the adjustment of the eutting tool.
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After piston No.1 iz placed in the lathe for turning, the roughing eut should
always be deep enough so it will cut below the seale.  Continue this opera-
tion on all of the pistons, allowing the power feed of the carriage to feed
the tool from left to right, or towards the tailstock, so that the pressure of
the cutting tool will not foree the piston skirt againet the eone ring and
apread the skirt when the roughing eut is taken. If the piston is more than
Ly" aversize, two roughing cuts should be taken on the entire set. The
roughing ent or eute should remove surplus stoek to within 010 of an inch
of the finished diameter.

When all of the pistons have been given the roughing cut it is advisable to
ascertain with & micrometer or ealipers the exact diameter of each individual
evlinder and then finish the pistons to fit their respective evlinders. This
should be done because of the slight difference of measurement between
evlinders of a motor block that has been reground or rebored.

For rough turning of the pistons the carriage feed of the lathe should be
from fifteen-thousandths (O153") to twenty-thousandths (020" of an inch
per revolution of the lathe spindle and for the finishing feed, from three
thousandths (003") to six-thousandths (006%) of an inch per revolution of
the lathe spindle.

After all of the pistons have been rough turned by the above opera-
tions, start a light or finish cut on the first land of piston No. 1, feeding the
tool from right to left or toward the headstoek, using the automatic longi-
tudinal earriage feed. This finishing eut should be the exact diameter of the
firet land when finished. Let this cut be taken from the head of the piston
to the firat ring groove. Repeat this operation on each of the other pistons
and cut to the depth necessary for the individual land.

Pammsecceammdad Selordla Seamad The enindle shanls

Wy
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back gear drive and the spindle cone belt on the second step of the eone for
the S-inch lathe. This will give the proper cutting speed for semi-machined
pistons. For the selection of the proper tool and its adjustment to the
correct height for turning and cutting, as well as information on the correct
spead of the piston, see booklet “How to Run a Lathe,” where this subject
is fully illustrated and explained.

agn bl g
vdE Wi

Clearancesz for Various Types and Sizes of Pistons.—The informa-
tion, various tables and illustrations ineluded on this and the following
two pages have been supplied by the MeGQuay-Norris Manufacturing Co.,
makers of all kinds of automobile pigtons. If you follow these charts closely
you will be able to attain close precision in your work.

Semi-machined pistons, when sold by the manufacturer, are machined
with the exception of the skirt diameter, ring lands and the final reaming
of the pin holes to fit the pins. All produetion operations necessary at the
factory are performed while the piston is mounted on centers, with the skirt
end of the piston on an adapter and the head end held on the tail center.

A
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The cone adapter ring used to hold the piston in the lathe has a 60 degree
angle for the skirt end of the piston. The tailstock center has a 60 degree
point for the head end of the piston. All semi-machined pistons have a 60
degree chamfer machined in the inside edge of the skirt end, and it iz ad-
visable to ream this chamfer before doing any machining on the piston.
This re-chamfering operation correets any error in the roundness of the
ehwmler that may have developed in shipping or handling.

Clearance of Cast Iron Pistons (All Types)

45 [Sto | 5

20 [3to| 33 (4t
CYL.BORE — o3| 35 (tad4| 415 [tad | 815 | teb

= F—TOP LAND— oy (o |5 |07 [0 | o
O _IH—'IHI LAND—" . oo | o0 |z | 4 06 | 018
w!vm LAND =" " | or |08 oo (o0 | |m2
ouani] ool ooasel.oovsel oosnel oossel oot
O The Amount of Piston Clear-
SKIRT: ance shown in the tabulation is

based on eaeh inch of diameter of
the piston. For example, the skirt clearance
CAST IRON ghould be about .001 inch for each inch diam-
eter of eylinder bore. For a eylinder with a
: bore of 3 inches in diameter, the piston skirt
when finished, should he 3 inches in diameter less .003 of an inch.

Fig- 51. Cast lron PFiston

On four land pistons the fourth land elearance i‘lmlld be the same as the
third land. The skirt elearance rule given ahovefipplies to pistons with or
without skirt rings below the wrist pin.

Figuring Clearances. The proper clearance for each finished piston is
very important. The first thing to do is to measure the diameter or bore of
the eylinders into which you are to fit the pistons. Then figure the clear-
anece you wish to allow for each piston, keeping in mind the different elear-
anees to allow for the varions lands and the skirt.

Measuring Cylinders and Pistons.—The hore ar diameter of a eylinder
may be measured with an ingide micrometer ealiper, a eylinder gauge that
reads in thousandths of an ineh, or an ordinary inside spring ecaliper and
then transferred to an outside micrometer. The piston can be measured
with a micrometer caliper or an outside spring caliper.

In figuring the clearance between the piston and the eylinder, some
mechanies _nuﬂ:n the last I'!'u‘-":.'l.ii'lll'ﬂmﬁ!':tﬁ har !'I'L.'i._{‘.hiliinir the piston so t]!i.l:yt- it
fits the eylinder with a thickness gauge or a piece of paper of the required
thickness,

Clearances for Aluminum Alley Pistons. The table of clearances
shown on page 24 gives the exact amount of clearance to allow in the
evlinder for the lands and skirt of an aluminum alloy piston.

A comparison of the elearance allowances given in this table and the
clearance allowances given in the table for east iron pistons on page 23,
will show considerable difference in the two.
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Care should be taken not to confuse the elearanee allowanees given for east
iron pistons with the clearance allowanees for aluminum alloy pistons.

Clearance of Steel Strut Aluminum Alloy Pistons

CTL BORE —» ':'-,tuazaw-a}‘ E}"wﬂ_ddflm
I }+-TOP LAND—= T | o8 | oo | oer | om
l_; Je—Zne LAND—= a0 | o2 o | e -;._I]-l;
I —— - ——rI*—3RT LAND—> a1 J_I'JlL_I]L.I o | 08
=0l LAND— g™ Lesm Than Stondnrd Bore Dig.

fiir .mﬁ;l_m.-r:f:'-,'i 03| kg

These pistons must not be complete-
Iy slotted until finished and wrist pin

KIRT hole renmed. The upper ekirt remaine
solid, At lower end of slot remove
MNELSON metal tack.
BOHNALITE TYPE Aluminum Alloy Piston with Skirt Slots.

Fig. 52. Steel Strut Alumi-  Alter finishing the skirt diameter and lands to the

ek K 81 At s proper size (zee tables above) the skirt slots requir-

ing finishing ean be completed with & heavy haek

saw blade. All skirt slotglare not machined alike. Pistons with slots should

be installed with the vertieal =kirt slots on the right hand side of the eylinder
when looking at the motor from the front end of the car.

After finishing the land and the skirt of the Lynite type of piston to the
proper eylinder size, remove the metal tacks at the top and bottom of the
vertical slot with a hack saw blade. This type of piston must have its ver-
tical slot completely open from head eross slot to the bottom of the skirt,

Measuring Diameters of Pistons SHTHIEES . o
and Cylinders.—In Figure 53 is shown o f
the application of the outside micrometer : ;
measuring the diameter of the piston in 3 _.6
thousandths of an inch. This i3 done
while the piston is
still mounted on
the adapler in Che
lathe. (The lathe
should not be in
operation while
measuring.} If the
micrometer shows
that the piston is
oversize, the neces-
sary amount of ma-
chining should be
done. Then meas-
ure it again. Be ) A
eareful not to take too deep a cut before the next measuring operation.
The mierometer graduated eollars on the eross feed serew and the eompound

Fig. 53. Measuring Diameter of Piston with Micrometer Calipars
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rest serew will permit adjustments of the lathe cutting tool to be exact to
the thousandih of an inch so the mechanic can maintain the utmost accur-
acy when turning the piston to its finished diameter.

Measuring Cylinder Bore With Inside Micrometers. - To determine
the correet diameter of the finished piston, measure the cylinder bore with
an inside mierometer as shown
in Figure 54. Transfer the size
of the bore to an outside micro-
meter and subiract from that
diameter the amount of clear-
ance for each diameter of the
lands and skirt of the piston as
shown in the tabulation of the
charts on pages 23 and 24.

The result will be the correct
size to finigh the lands and skirts
of the piston. Cylinder bore
measurements taken with inside o SR uring Finiahed Cylinder Bors with
micrometers should always be Inside Micrometer
transferred to outside mierom-
eter to correct any possible inaceuraey of the inside micrometer.

The South Bend Method of Finishing Pistons

The South Bend Method of truing semi-machined pistons is the most
practical method because it is four times faster and does a better job than
by grinding.

Permite the operator to remove the piston from the lathe, test it in the
cﬁlinder and replace it on the adapter without destroying the accuraey of
the set-up.

Speeds up the work—with a little experience the mechanie can machine
a set of six pistons to the finished diameter in about forty-five minutes.

Enables the operator to turn the piston to its finished size in one rough-
ing cut and one or two finishing euts.

Insures uniformity when machining a set of pistons because only one
get-up ig needed for roughing and one set-up for finishing the skirt and
each land.

The surface obtained by turning the piston makes a better contact with
the eylinder wall than the ground surface because it will hold a greater film
of oil.

Holde the piston firmly and aceurately between the center points of the
lathe in the same manner as they are held when being manufactured.

The turned surface of a piston is never impregnated with the grit of a
grinding wheel,




I. Testing
2, Truing
3. Ralancing
4. Muachining
Brake Dvums
and Wheels

Fig. 55. MNew Model South Bend Brake Drum Lathe with Silent Chain Motor Drive

Brake Drum and Wheel Service

Brake Drum and Wheel Service Work for automobiles, buses and
trucks is of growing importance because of the tremendous inerease in
traffie, improved road conditions and laws regulating traffie.  This new
business 15 rapidly expanding and offers unusual opportunities for serviee
and profit to the shop with the correct equipment to handle this work.

The South Bend Method of servicing brake drums and wheels is
based on the seientific principle of the self-centering mandrel and bearing
adapters which automatically eenter the wheel, brake drum and hub.

This Method Insures the utmost aceuracy and precision. It also per-
mits the |1zi]l1|]ii|;_{ of all sizes, Ly pes and makes of ;||]1n|1u1hih'_. truek and bus
wheels—all kinds of brakes, including two-wheel and four-wheel, contracting
and expanding, air and hydraulie types—and can be applied to all models
of motor vehieles, both old and new,

The Best Modern Method for servicing brike drums and wheels, and
the most practieal and economiecal equipment for this work, now being used
in some of the largest and most successful service station shops, garages and
brake serviee shops in this country, is deseribed and illustrated in this book,

26
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The Back Geared Screw Cutting Brake Drum Lathe, Silent Chain
Motor Drive or Countershaft Dirive, is the ideal tool for brake drum and
wheel work because this work requires acouraey and preeision. This lathe
is practical for all of the operations that are necessary when testing and
balancing wheels, testing, truing and machining brake drums,

The Lathe Uses a seli-centering mandrel fitted with universal bearing
adapters which permits the mechanic to swing the wheel, with tire at-
tached, between ecenters in the lathe. All machining done on the brake
drum and wheel will be concentric with the axis of the hub, because the
mandrel and bearing adapters are supported al each emd by Uhe  lale
eenters and hold the wheel in exactly the same position as when it is in
actual use,

Two Types of Drive are Available for this lathe, countershaft drive and
motor drive. If the shop is equipped with a line shaft, the countershaft drive
is more practical. If there iz no line shaft, we recommend the motor drive.

The Size of the Lathe required depends on the class of work to be done.
The No. 302 or No. 2 lathe, which takes 36-inch wheels, 15 the popular zize
for servicing autos and medium sized buses and trueks, The length of bed
may be either gix or eight feet, The longer bed length is used for peneral
purpose work as it permits S1-inches between centers and will handle drive
shafts.

No. 303 and No. 3 Lathes, which swing a tire, 42-inches in diameter
are for heavy duty truck work. The ten-foot bed is recommended, as this
allows 62-inches between centers, a very desirable size for the large shop
that may do eonsiderable general repairing of buses and trucks,

1. Testing

2, Truing

3. Balancing
4. Machining
Brake Dvumis
and Wheels

Fig. 5& Mew Model South Band Brake Drum Lathe withh Countershaft Drive
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Fig. 57. Salf- [‘Jnurln%h[lndmﬂl:l:fnu:gwru] Bearing Adapters
imben Bearing Cups

South Bend Straight Mandrels and Adapters
The Self-Centering Mandrel and Adapter Methed of mounting

wheels in the lathe for testing, truing and machining, is based on the seien-
tific prineiple of using the bearing eups in the wheel hub to line-up the wheel
on the mandrel and adapters as it is when running on its own axle,

Explanation of Symbaols in Above lllustration
A—Duter Timken Bearing Cup in the hub of the wheel.
B—Inner Timken Bearing Cup in the hub of the wheel.
C—0uter Universal Bearing Adapter in Timken Cup.
D—Inner Universal Bearing Adapter in Timken Cup.
To Fit the Wheel with a Straight Mandrel and Bearing Adapters.
Remove from the wheel the bearing cones and bearings, but do not remove
H'in 1m iy |nn' e |11'|.'Fm.._ nnnn axaminat I.l"‘l'l"l T hF*‘I.. prove 10 ]u‘ 1II|f-'1 I.l"'|'|‘ fl irk |'nl|

pups , up arm
use. Wash nyammg cups with gazoline or kerosene. Measure largest opening
of each bearing cup and seleet adapters to fit the eups and a mandrel to fit

the adapters.

Lay the adapter in the large bearing cup. Put mandrel
through the adapter, bearing eup and hub. Turn wheel on
edge 8o it rests on the tire and push the mandrel through
the hub and put the other adapter on the mandrel. Screw
up the nut so the
bearingadapters
are held firm-
ly but not too
tightly ngoinst
the bearingeups.
The assembly is
then ready to be
mounted be-
tween eenters in Fig. 59, Whesl Ready

IR Bearing Aduprers s Ball Besring Cupe . the lathe, e
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1 d | ] ==
South Bend !.I'!l!
. pEmimnne

Fig. 0. Self-Centering Straight Mandrel with Spacing Collars and Nut

The Self-Centering Straight Mandrel acts as a temporary axle while
the wheel is held between centers in the lathe. The rigidity and aceuracy
of a wheel thus held makes it practical for the mechanie to obtain elose
precision. Mandrels are fitted with spacing collars and a threaded nut to
hold the bearing adapters firmly againgt the bearing eups. Straight man-
drels with universal bearing adapters will fit front wheelz of all automo-
biles, trucks and buses and all three-quarter and full-floating rear wheels.

Three Sizes of Straight Mandrels

MNo. 1800, for automoebiles, light trucks and buses.
Mo, 1810, for trucks and buses of medium size.
Mo. 1840, for heavy duty trucks and buses.

Speclficaticns and Prices of Self-Centering Straight Mandrels, Including Spacing Collars and Mut

Catalog Diameter of Leugth of , For all | Weight of Cunele Price of

Mumber Manidrel Munalrel Adapiers with Manadrel Word Mandrsl
18040 1% imeh 12 inches 1% «inch hiole 10 | MNurde §15.00
1810 1% inch 18 inohes 18 -inch hole | 27 s, Pl 20.00
1840 Il ineh 24 inches 'I_"-#_umnh hole i Ihs. MNizel 0.00

Universal Bearing Adapters are uzed with
straight mandrels to fit all sizes and types of
wheels, except wheels with tapered hubs.
Adapters have rounded corners which conforin
to both Timken Cups and Ball Bearing Cups.
Adapters are made of cast iron and will not
injure or strain the bearing cups.

Mo. 1801 Universal Bearing Adapters fit No. 1800

Mandrel, For dinmeters see tabulation below,
Meo. 1811 Universal Bearing Adapters fit No. 1510

Mum:lrel. For diamnfnm spe tabulation below. Fijg. &1. LInI\'_Hla1 Bearin
Ne. 1841 Universal Bearing Adapters fit No. 1840 i o gy

Mandrel. For diameters see tabulation below.

Specifications and Prices of Universal Bearing Adopters

i Iu;l s Til Crutside Trinmeters Jr:itulm-lw Cade anha{
alm |1 £y =
Mumbsr| Slualiel of Ln’:ﬂgﬂﬁ“““““ o -ul-lllcl'-‘l' W erped L‘Er::h“
e T i 14, 114 2 k| ; p o
1801 MNo. 1500 2 24, 244, TRy, P 14 in. Mefas $2.50
I B M1 |
¢ A ; qLe b N _
W g [ OHE PG R W B 1 N el 3.00
I 3l M. 1, by, 444, .
1841 No. 1840 4 g"aq 1:"'1 ;t.:i. g;g 5%, 214 in. Nurug 4.00
| \ . it e 0 i 7

Correct sizes of Mandrels and Adapters for all whesls are listed on pages 45 to 49 inclusive.
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E=" [ o A—Annular Adapter
= B—Face Plate
—F C—Spacing Collar
D=—Clamps and
Extension Muts

E—Mo. 1800 Straight
Mandrel
F=Hub of Wheel

Fig. 62. Rear Wheel Fitted with Annular Ball Bearings Mounted on a
Self-Centering Mandrel, Face Plate and Annular Adapter

The Straight Mandrel, Face Plate and Annular Adapter
Method of Mounting Wheels with Annular Ball Bearings.—Some

automaobiles are equipped with rear wheels fitted with annuiar bail bearings,
sueh as the Buick, Chandler, Marmon, LaSalle and Willys-Knight, To
mount wheels of this type, we have devised the Face Plate and Annular
Adapter to fit the No. 1500 Mandrel as shown in the illustration above.
This method of mounting the wheel is simple and practical, yet aceurate
beeause the annular bearing adapter “A" fits the mandrel and the hub

acenrately,

To Mount the Wheel place the face plate, “B,"” on mandre]l “15.""  Put
spacing collar, “C,” and annular bearing adapter, “A,” on the mandrel.
Place (he mandrel in the wheel so the hu 'ht:a,ring fita the annular bearing
adapter “A"—this centers the wheel. Foree the wheel against the face plate
and put the remaining spacing collars on mandrel and tighten the nut,

The Flange of the Face Plate, "*B,'" being of smaller diameter than the
bolt eircle, permits the mounting of any size wheel. Use the wheel elamp-
ing bolts to fasten wheel to the face plate with extension nuts through the
clamps, “D." Most wheels have from six to twelve bolts in the hub. For
elamping the face plate to the wheel, only use half of the bolts—for example,
if wheel has =ix bolte, then three clamping bolts are sufficient; if eight, four
bolts should be used.
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Ilustration Mo, 1 shows a
wheel bhub mounted on the
sell-centering mandrel, face
plate and anmalar adapter. A
scrlon of the hub has been
ol nwy to ghow the applioa-
[T

Hlustration No. 2 is o =ide
wigw of the spme huls showing
the method of clamping the
[nee plate to the whesl,

&

Fig. 63. Showing Application of Face Plate and Annular Adapter

The Application of the Self-Centering Mandrel, Face Plate and Annular
Bearing Adapter in the above illustrations can be compared with the illustra-
tion and symbols on the opposite page. The hub of the wheel is centered on
the annular adapter, “A." The wheel iz squared by being clamped securely
to the face plate, “B." This holds the wheel rigid and aceurate on the
mandrel for swinging the wheel between centers in the lathe,

The Face Plate iz made of east iron, accurately
machined all over and fits on the No. 1800 Siraight
Mandrel; only one face plate 1s necessary
for all makes of cars.

The Annular Adapter is made of cast
iron. It is accurately machined to fit the
hub and is the same diameter as the annular
bearing used in the hub.

HSome wheel hube have a common diameter, as
Burek Master G-120 and Willvs-Rnight 66 and 064,
and require Annular Adapter No. 1807-C, sizge 4. 3307
inches diameter. In some eases only one car model
requires a given size,  All five makes of cars use the

Fig. 4. Face Plate same face plate and No. 1800 Straight Mandrel.
Price and Specifications of Face Plate Prices and Specifications of Annular Adapters
For usel IE i | To ; | Price
Cat. To ft| with | Out- | Dhis. | Code | Price Cat. | fit [bmm- | Dinm- | Code  Each
Ma. | Maon-| Annular| side of Word |of Face Ma. | Man=|  eter iy Word  Annular
dred | Adepter] Dia hade Flate | dred | af hole | Furnished Adapter®

Madum %300

ISETC | 1N | 1% in. |From Sin
| | ta 5 in
*When srdering specily catalog number, make and model of sar, alao number and make of annolar bearing.

For No. 1500 Btrpight Mandrel, ses pagn 29

1807 | 15K | 1361'l:"|'|5 i |14 i:I Mafop | 5500
|

-— The Clamps or Lugs and Extension Nuts
for clamping the wheel to the face plate are shown
in the illustration at the left. The extension nuts
are made of steel; threaded to fit 8. A, E. standard
Lg-inch bolts, and are ease hardened.

Catalog Mo. 1H07A-—Set of three clamps and extension nuls,

o i 4 Code Word “'Nyrae™, Price_... .
Fix-. §6. LI'“‘;;:’M LR Exira Clamp and Extension Mut, Priee. .. ... ... ........... .78
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Taper Mandrels for Mounting Rear Wheels

—| The Taper Mandrel iz used

|  only for mounting semi-floating
rear wheels between centers in the
lathe. It fits the taper hole in the
hub, shown in the illustration at the

laft, the same as the axle of the ear.

Two Taper Mandrels, a “regu-
lar" and a “speeial” are made. The
“regrular'™ mandrel fits most makes
of wheels. The “special” mandrel
fits only a few makes of wheels.

Fig. 7. Set up of a Rear Wheel fitted with a
Self-Usntering Taper Mandrel

Each Taper Mandrel, whether ‘““Regular or Special,” will fit from
one to about twenty various wheels because the tapered hole in the wheel
hub varies but little in diameter in many different makes of wheuzls_. The
taper mandrel may enter some wheel hubs only a little ways, and 1t may
enter some other wheel hubs much further, but ‘h-ut]l cases it will be a
praetical fit if one-half of the wheel hub has a bearing on the taper of the
mandrel.

Fitting the Taper Mandrel.—Choose the mandrel with the correct
degree of taper, put a little machine oil on it, and glip the mandrel into the
hub. Tap the mandrel with a babbit hammer to make it fit tight, which it
will do if there is no burr in the hub. If there should be a burr in the hub
it should be reamed out.

Dimensions of Taper Mandrels
Fig. 68

A—Small Diameter of Taper T__
B—Large Diameter of Taper A
C—Langth of Taper

—~Length of Mandrel

D

Taper Mandrels Specifications and Prices of Regular Taper Mandrels

are self-centering, | ' |

i Catal Bpecifieati [ Mandrel: Price
J'LIEt th[" GRiE 38 .N:,“ L pecifications o andrels Weight E'M;l Tal‘
Qioni . f | I of w
htl‘ﬂlﬂhi. }Iﬂ’lldlﬂlﬁ' Ml:'lldu-l Dinm.| Diam l.ellll.!h | T-P’J'l%rlh Taper Mm:“‘"“' : n;ﬁ:
and when the wheel R [ o e per 15, L drels
is fitted tightly on ass0 |10 faae | en | nane | ow | lhe | Numbe 87.50
e i ot 7
the taper of the it | M| & )i (0 e e
mandrel it will be 1823 | 1147 | 135¢ & is” 1 Olhs | Nrugh | Koo
econcentrie with the - : — i P
axis of thn. wheel Specificatione and Prices of Special Taper Mandrels
hub, even if only = —
one-half of the 18z | ixr|3ugr )| er | 180 |10 | 20lbe |Nasse 81100
width of the hub 1’%:. '1.*- .!.1 a B El:"” }-.!ﬂ ]i IE IQFUNT ;ﬁ,
s . | o4 - sihe | 3. N ;
has a bearing on A B e Rl L R
the taper. p LT I . il B g* | 18* | 1% | 18 1bs. [Nymph| 11.00

e i —
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Actual Time for Truing a Brake Drum

A rough estimate of the time required to true any average brake drum is
Liinch width of surface per minute. Aetual turning or machining time for
truing one brake drum on the South Bend Brake Drum Lathe is shown
below, This time does not inelude mounting or dismounting the wheel.

Automobile, Light Truck or Bus
Truing Time, 5 Minutes

Brake Drum Size, 104 x 2 inches.

Front Wheel of Chevrolet with 4-wheel Lrakes.
Tire Size, 30 x 4.50 inches.

Lathe Used for Weork, No. 2 or No. 302.

Medium Size Truck or Bus
Truing Time, 12 Minutes
Brake Drum Size, 18 x 5%; inches.
Rear Wheel of SF-46 2-ton International Truck.
Tire Size, 34 x 7 inches.
Lathe Used for Work, No. 2 or No. 30Z.

Heavy Duty Truck or Large Bus
Truing Time, 15 Minufes
Brake Drum Size, 17 x 6 inches.
Rear Wheel of Model K41 10-ton G. M. C. Truch.

Tire Size, 40 x B inches.
Lathe Used for Work, No. 3 or No. 303.

It iz best to have a floor erane or chain hoist to mount truek and bus wheels
if one man operates alone. When mounting heavy wheels in the lathe a small
erane will enable one man to do the job nicely.

Size of Lathe and Mandrel and Adapter Equipment

MNo. 2 or No. 302 Lathe — The automobile dealer handling three or four
makes of automobiles and light trucks, can service the brake drums and
wheels of these cars with a No. 2 Brake Drum Lathe and about a $50.00
carelully seleclted equipment of self-centering mandrels and adapters.

_ No. 2 or No. 302 Lathe — The brake drum and wheel serviee shop that

| takes care of all makes and types of wheels for automobiles, buses, and
medinm gize trueks requires o No. 2 Brake Drum Lathe and about a $75.00
earefully selected equipment of self-centering mandrels and adapters.

, No. 2 or No. 303 Lathe.—The shop that wishes to serviee brake drums

' and wheels of heavy trucks and buses in all sizes and types, in addition to
automobiles and light trucks, requires the No. 3 Brake Drum Lathe with a
carefully selected, self-centering mandrel and adapter equipment amounting
to about $125.00.

One Operator with a South Bend Brake Drum Lathe can service o
fleet of 150 buses and trucks without loss of schedule trips and keep the
stoek room supplied with parts. It is the most used and profitable machine
in the shop, beeause of its general utility.

ok




34 AUTO MECHAMICS SERVICE BOOK

South Bend Method of Truing Brake Drums

Servicing a Brake Drum and Wheel.—When an automobile, truck or
bus arrives for wheel or brake drum serviee, remove the wheel with the tire
attached., Make a test to loeate the causze of the trouble unless the exaect
trouble is hoown.

Testing takes only a few minutes and will promptly and aceurately
determine for the meehanie the real eause of the trouble. [t will also prevent
migtakes and the loss of time and labor on parts not affected. The proper
tests to make are listed in order below, Ingtructions of how to proceed with
each test and operation are also given in proper sequenece.

Five Major Tests and Operations.—Make the first test listed below
before mounting the wheel on a mandrel. After the wheel is mounted on the
mandrel and placed between centers in the lathe, the remaining tests and
operationg may be made;

1. Test the bearing cups in the hub.
2, Tesat and balance the wheel, with tire attached.
3. Test and true the surface of the brake drum.

4. Test and true the hub Aange.
5. Teat and true the wheel felloe.

The Brake Drum Should Never be Detached from a wooden spoke
or dige wheel for testing and truing.  With a wire wheel, the assembled hub
and brake drum must be detached from the wheel for machining because
of its construction.

Test and Operation No. 1. Testing the Bearing Cups.—When the
wheel has been removed from the automobile, truck or bus, take out the
bearings, but leave the bearing cups in the hub. Wash out the hub and

bearing cups with gasoline or kerosene.

Examine each bearing cup to see if it
iz worn, eracked or othorwice unfit for
use. Test the seating of each bearing
cup with a hammer and a nail set. Try
five or six points around the cups.
The sound will indicate whether the cups
are seated solidly against the hub
shoulders,

Fit the wheel with a mandrel and bear-
ing adapters. The wheel is now ready to
be placed between centers for the next
test and operation.

The universal bearing adapters fit into
the hearing enps in the same manner as
; the bearings do. If the bearing eups are

Flg. €9, Cross Section of Whesl Hub show. WOLTL 0r eracked and are to be replaced,

ing Timken Bearing Cups In Place it should be done before doing any other

work on the wheel or drum. Then when

the wheel is mounted on the mandrel and adapters between centers in the

lathe for further testing and machining, the conditions will be the same as
when the wheel is mounted on its axle shaft.
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Fig. 70. Balancing an Automohils Wheel in the Brake Driirm Latha

Test and Operation No. 2. Balancing the Wheel. Tit the wheel
with 5 mandrel and bearing adapters and swing it between centers in the
lathe. Rotate it by hand several times and see if it will stop at several dif-
ferent positions. If not, the wheel iz out of balance. Have some putty
handy. Tail eenter should be loose enough so that any heavy added weight
will rotate the wheel and make the heavy part eome to rest at the bottom.

Malke a chalk mark on the side of the tire which will indicate the heavy
point. Now take about 2 or 3 ennees of soft putty and place it on the felloe
or rim diametrically opposite the chalk mark. Rotate the wheel until the
chalk mark and putty are in a horizontal plane—that is, in a line across the
center of the wheel. Now if the putty is of sufficient weight to balance the
wheel, then the wheel will remain in that position. If the putty is not heavy
enough, the wheel will rotate the chalk mark to the bottom again.

It may be thot the putty ie not loeated in the righi position. It may have
to be changed forward or backward; a little testing will determine the correct
position of the putty.

When the wheel iz in perfeet balance, mark the position of the putty.
Remove the putty and weigh it. Select a pieee of iron equal in weight to
the putty and attach this iron to the felloe by two small cap serews fitted
tightly into the felloe so that they will not jar loose when the wheel iz in
operation on the car. With the metal fastened securely to the felloe, the
wheel is balanced.
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Test and Operation No. 3. Test-
ing and Truing the Brake Drum
Surface.— Before machining a brake
drum be sure that the deum is securely
fastened to the wheel. Place a piece of
rubber belt about 2 inches wide around
the circumference of the brake drum,
If the inner surface of the drum is to he
machined, this belting should be held in
place by a spiral spring hooked together
at the ends.

The reason for using the rubber belt
when machining iz because it eliminates
noise and vibration or chattering dur-
ing the machining process and helpa the
tool produee a smooth eut. See Page
41 for description of rubber belts and
Eprings.

Fig. Tl. Truing an External Band Brake ;i .
Drum Mounted on a Straight Mandrel Attach the wheel driver to the face

withUnlrscsal Baaring Adapisrs plate so that its =tud will extend be-

) tween the spokes of the wheel. If 1t is
a dise wheel let the stud extend through one of the openings in the dise first
and then fasten the wheel driver securely to the face plate.

Place the lathe belt on the second largest step of the spindle cone put
the baelk gears in mesh and start the lathe. Be sure that the turning tool
15 set 80 that the cutting edge will reach to the full depth of the brake drum.
Adjust the eutting edge of the tool so it will ju.h,at touch the surface of the
revolving brake drum. This will indicate immediately how much the drumis
ot of true, if any. Run the carriage back until the tool iz free of the drum.

With tho apnoo Fand adonman dlin ages
o 1Ll TR0 OGS Fo0d, OAGVONRSS TN out-

ting tool three or four thousandths of an
inch towards the surface of the brake
drum that is to he trued. Then withoot
changing the adjustment of the tool,
hring the carriage forward until the
point of the tool is up to the edge of the
drum.

Start the automatie feed of the ecar-
ringe and take a chip across the entire
face of the drum. If the drum is badly
worn it may take several chips to true
it up, depending on the amount of wear,
but let the last chip be a very smooth
finishing chip.

Before taking the finishing chip the
tool should be ground sharp and keen
with a slightly rounded nose, so the

T o Fig. /£, Truing an Internal Brake Drum
finizhing eut will leave a smooth surface Mounted on a Straight Mandrel with

on th(" rlrll]ll.. Universal Bearing Adapters
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Facing Hub Flanges on the Brake Drum Lathe

Test and Operation
No. 4. Testing and Tru-
ing Hub Flanges.—Re-
move flange from the wheel
and mount it between cen-
ters in the lathe in the same
manner as when mounting
a wheel, Test machined
side of Hange for being true
before doing any machine
work.

The side of the Hange
gshould be machined if it is
not true, but take light cuts
and remove only a suffic-
ient amount of stock to
make the flange true up.
The outside of the flange,
if machined, should he
polished lightly,

Fig. 7. Truing Hub Flange of Budd Whesl

Testing and Truing Wheel Felloe

Test and Operation No. 5. Testing
and Truing Wheel Felloe.— Remove
tirs and rim from wheal Mount whesl
on mandrel with adapters and swing it
between centers in lathe. Start lathe
and move cutting tool forward until it
just touches the face of the felloe. If fel-
loe is true, the tool will mark it evenly
all the way around,

Fig: 75. Testing Face of Wheel Felloe
with n Dial Test Indicator

If the felloe shows an uneven mark,
it should be machined true. Polish
the felloe lightly after machining.
Another method of testing the wheel
felloe is with a dial indicator, as shown
in Fig. 75. The rim surface of the fel-
loe may be tested and trued in the , po—
BAIME MANNET, Fig. 76. Boring Weod Wheel for Hub
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Fig. 77. Brake Drum and Hub of Wire Whesl Mounted on Taper Mandrel

Truing Brake Drums of Wire Wheels

Truing the Brake Drum of a wire wheel iz shown in the illustration
above. Note that the brake drum and the hub assembly, without the tire
and rim, is mounted on a taper mandrel. This hub iz from an annular ball
bearing type of wire wheel but the face plate and annular adapter were not
necessary in this ease becausze the hub iz tapered and a regular taper mandrel
could be used.

The Brake Drum Assembly for Wire Wheels is different than it 1=
for wood or dise wheels. On wire wheels the brake drum is attached to the
hub. To test and true the brake drum of a wire wheel, remove the assembled
hub and brake drum from the wire wheel and mount it on & mandrel.
Proceed with the testing and truing of the brake dl um in the same manner
as for other wheels, See Test and Operation No. 3 on Page 306.

The Hub Design in wheels with annular ball bearings sometimes differs

B Y] PP PP T ey A ek . o e shanla Tw onmn inotanano
WHOT WiIre W AEEIS ATC UACH instoad of wood O diSs Wnoola, Ih somo insiances

the hub of the wire wheel can be mounted on the taper mandrel, as illustrated
and described above, which centers the hub and brake drum accurately
withont using the face plate and annular adapter method shown on pages
30 and 31.

Wire Wheel Construction iz such that any machining done on the brake
drum will be concentric with the axis of the hub when the assembly is
mounted between centers in the lathe. The stud i= adjusted to drive from
one of the bolts on the lange, or a lathe dog ean be attached to the mandrel.
The former method is preferred. Brake drums should not be detached from
wood or dise wheels for truing, but only with wire wheels as already de-
seribed above,

When the Hub and Drum Unit are taken from the wire whesl for
truing the brake drum in the lathe, the work can be done in either a brake
drum lathe or in any regular lathe that has the swing necessary to give the
assembly clearance over the bed of the lathe. The straight mandrel with
universal bearing adapters may be used, or the taper mandrel, or the straight
mandrel and face plate adapter, depending of course, on the design of the
hub in the wheel to be trued. For a description of these types of mandrels
and adapters see pages 28 to 32.
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Various Jobs for the South Bend Brake Drum Lathe

Fig. 80. Truing Lincoln Car Brake Dryum

Fig. 82. Boring Out Largs Bevel Gear Fig. 83. Baring and Bushing a Fly Wheel
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Fig. 84. Croas Section \"h-'w ul " Slnlr Dull Wheel fAitted wlth Combination Mandrel
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Mhccl of & Heoavy Duaty T

Combination Straight and Taper Mandrel

The above illustration 18 shown in eross seetion in order to explain the ap-
plication of the combination mandrel. Wheel designs are not standardized
yet and it is probable that a truck will come to the shop oceasionally for
f serviee where a speeial mandrel will have to be machined on the lathe to

fit the wheel hub.

Thesze Special Mandrels can be made by the operator in the lathe and
fitted to the job. Instructions are given on Pages 42 and 43 for the making
of mandrels and adapters, and the inexperienced mechanie following these
ingtruetions, can pick up an old shaft from the junk pile and make up his
mandrel to accommodate the work he has on hand.

TN

_—

The mandrel shown in the above illustration is for the rear wheel of a
White Truck Model 54. The mandrel is 335" in diameter and 28" long. It
i8 made of mild steel.

The mounting of a dual wheel like the above requires a No. 3 or No. 303
Houth Bend Brake Drum Lathe, With a lathe of this kind the skilled me-
chanie ean handle any brake drum or wheel job that comes to the shop.

T

; 4
F T
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RUBBER BELT RUBBER BELT

COILED WIRE Ln..ﬁ'r STEEL
Fic.1 SPRING Fie. 2 SPRING

Fig. #5. Springs and Belts to Eliminate ¥Vibration

Rubber Belts and Springs to Eliminate Vibration

Vibration and Chatter, which is liable to ocour when machining the
thinner brake drums, ean be practically eliminated by the use of rubber
belts and springs to muffle the drums while being turned. Tt is obvious that
in order to do aceurate, precision work, there must be no vibration.

For Internal Expansion Brake Drums, the wide rubber helt and eoiled
gpring shown in Figure 1 above, are slipped over the outside of the drum,
the spring holding the rubber belt in position. When drawn taut, this gives
the drum added support or reinforcement and practically eliminates the
tendency to vibrate,

For Band Brake Drums, the narrower belt and flat zieel spring shown
in Figure 2 ahove, are slipped inzide the drum, the spring being used to
hold the belt in place. The tension of this spring, together with the eushion
effeet of the rubber belt takes up any tendency to vibration.

Special Boring and Turning Tool

Brake Drum and Wheel Work calls for
turning large diameters and working in
places that would be inaccessible with
standard tools. Use the special boring
and turning tool for truing large brake
drums, truing center holes, boring bushings
in large gears, flvwheels, ete.

Fig. 88. Special Brake Drum Boring
and Turning Tool

Metal Liners for Brake Drums

Brake Drums that are Worn can be fitted with metal
liners to give them added life and service. The liner
should be finished on both inside and outside eircum-
ferences. To fit a metal liner, mount the wheel with
brake drum attached on a self-centering mandrel between
centers, Machine the drum zo the liner will fit snugly.
The: liner should then be attached to the drum by serews
or rivete. After the liner is attached to the brake drum
Fig. 87. Metal Liner il should be troed up on the brake contact surface con-

R centrie with the axis of the hub.
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Fig. B8. Making a Mandrel for Mounting Front or Rear Wheela

Making Mandrels and Adapters in the Service Shop

The Average Operator who has not had mueh lathe experience should
have little, if any, trouble in making mandrels and adapters in the lathe.
For emergeney jobs, or during slack times in the shop, he can make up a few
mandrels and adapters that are necessary for the regular run of work.

When the Emergency Job comes into the shop and there is no mandrel
in stock that will fit, the operator should remove the wheel, find out what
kind of a bearing is in the hub. Then select a piece of ziee]l or an old shaft,
cut it off to the correct length and locate the center holes in each end of the
shaft. This operation is fully deseribed in book “How to Run a Lathe”
which accompanies the equipment of the lathe.

The Operator can Proceed with the turning of the mandrel whether it
be straight or taper by studying the turning operations in the book “How to
Run a Lathe.” Speeds of the lathe spindle, how to grind and set eutting

tools, the correct cutting feeds, how to cut sorew threads, and much other

information can be secured from “How to Run o Lathe.”

In the Making of Adapters [or the straight mandrel, east ivon or mild
steel may be used. Cut off stock to the correct sizge and chuck it in (he laihe,
then drill a hole as near as possible to the size of the mandrel leaving about
L% of an inch to finish with a boring
tool =0 that the hole will be true. Then
face the adapter true while it 1s still in
the chuek. Make an arbor on which the
adapter will fit tightly and drive the
adapter on the arbor and machine it to
the correct diameter and length while
the arbor is between centers in the
lathe.

For Making Collars for the straight
mandrel proceed in the same way,
These collars may be made of either cast
iron or mild steel. It is necessary that
the zidez of the ecollars be parallel so
that they will hold the adapter firmly. [Tac o' Straight Mandis

Fig. 88. Making a Banring Adapter for
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Fig. ®. Reduetion of a Drawing for Making a Mandrel

Detail Drawing of a Straight Mandrel

The above is a detailed drawing of the No. 1800 South Bend straight
mandrel, one of the collars and universal adapter. The material is sofi steel.
Cut the material off to the proper length, face it on each side with a side
tool and take a roughing cut over the entire length of the mandrel and then
finish to tie eorreet dimensions. Then cub a ihread on the end of the man-
drel, but before cutting the thread, see if there is a nut of any kind in the
shop that you ean use on the mandrel. Or if not, see if there is a tap in
stock for tapping a nut about the size required for the mandrel.  After you
find a finished nut, ent the thread on the mandrel to fit this nut. Orif yon
are going to use a tap, make the nut first and then tap it ont so that you
pan eut the thread of the mandrel to fit the tapped nut.

Instructions for All These Operations, with tables for turning, will be
found in book “How to Bun a Lathe” and if followed ecarefully, the operator
ean do an excellent job.

For Mandrels Used to Any Extent it is well to harden the ends to pre-
gorve the center holes. To do this, heat the ends until they heeome a dark
cherry red, then drop a small piece of eyanide of potassium in the center hole.
The cyanide will dissolve slowly and be absorbed. After the centers have
received a thorough coat of eyanide, again heat ends slowly for about one
minute and then plunge into eold water. The center holes should then be
lapped clean.

The Center Holes =should be hardened after the arbor 18 rough turned.
The arbor should then be put back in the lathe, finished to the correct
dimensions and the end threaded for the nut.
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Small Equipment of Mandrels Services Many Wheels

Only a Small Investment in Mandrels and Adapters Required
for the Average Service Station Shop

Very Few Mandrels and Adapters are necessary for the average brake
and wheel service shop, because one mandrel, the No, 1800 with universal
bearing adapters, will handle the front wheels of practically all makes and
models of automobiles, the rear wheels of several makes and models of auto-
mobiles and nleo the wheels of many makes and models of light and medium
size trucks and buses,

In the Mandrel and Adapter Equipment listed below, we show three
mandrels, two taper and ooe straighl, with o sel of eight bearing adapters
for the straight mandrel, that will handle the wheels of 62 makes and models
of automobiles, trucks and buses. This is the equipment recommended for
the No. 2 and No. 302 Brake Drum Lathe.

= l
$51.00 Mandrel and Adapter Equipment |

Services 62 Makes and Models of Auto-
maobiles, Trucks and Buses

For Front Wheels

1 No. 1800 Straight Mandrel . .. ... . ... . . .. . . $15.00
8 No. 1801 Bearing Adapters with outside diameters
135" 178" 214°, 219", 234", 204", 25¢", 275" . . . .., 20.00
For Rear Wheels
1 DNo. 1822 Taper Mandrel o e o e A e R e
1 No. 1823 Taper Mandrel . . . . . e R e SR
Total Cost of Mandrels and Adapters. . ... 85000

The Price of Mandrel and Adapter Equipment for the average shop
should not exeeed from £35 to $60, for uze with the No. 2 or No. 302 Brake
Drum Lathe.

Many shops are taking eare of a variety of automobiles, trueks and buses
with less than the above amount invested in mandrel and adapter equip-
ment.

The List of Automobiles, Buses and Trucks shown on the following
pages, eontains the makes and models of practically every automobile, bus
and truek in use today.

This ligt is given here to assist the operator of the Brake Drum Lathe
to select the correct size and type of mandrel and adapters to service the
wheels and brake drums of the various types of motor vehiele that comes to
the =hop.

When a Very Old Make of Wheel comes into the shop, it may require
a special mandrel and speeial adapters, and these can be made in the lathe
by the operator. The hubs of automobile wheels are becoming more stand-
ard in size and type, which means that the equipment necessary for doing
wheel serviee and brake drum work will eventually be cut down to a very
limited amount.
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How to Select Correct Mandrels and Adapters
For Servicing Wheels of any Model or Make of Car, Bus and Truck

The tabulation lists the makes and models of automobiles, buses and trucks, also the
vear in which they were built, Opposite the name of each vehicle is shown the correct
size and type of self-centering mandrels and universal hearing adapters to use,

Straight mandrels with universal bearing adapters are used for front wheels and rear
wheels, other than semi-floating type, of automobiles, buses and trucks, Taper mandrels
are used for rear wheels of automobiles, buses and trucks having taper hole in hub,

Mandrels and Adapters for Automobiles

= = | FRONT WHEEL _ — WEAR WHEEL
M Cheter Lnmer Mumsdrel Uuter | Llnner
=i Mot [ oy | Admter | Adaper | BUNS | Adaper | Aduper
N Numbel | fnches | Inches || W97 | fuchen | Inches
Apx 8, ., 1HIHE 1% 234 1822
Ambassdar D1 | 1827
Appersin 8. .. iiiiieinns | 1822
Auburn 444 ... .. THIN i | g 1826
Aukourn 66, , ., g |1l 2y 1832
Aubiurn B-46A, 877, THIN} 1 2y 1824
Avshurn -HAE, B-88 A TRIN i Mg 1824
Auturn 115, 383, 110 ] ) 91y 1
Buick, 5 1300 2 214 1520
ek, 120°, Massce i, 4045+ 1501 g g 1800 FPRA | 43w
Baick 1277, Mastor 6 180 ] :1!52 18041 F.PA- 4.7
Buick 47, 48, 49, 59, 34, 57, 54 181H} 2 3 18I} FEA. | adw)
Cadillae, ¥ii5, 85, 61, 57, 52 1800 24 ] 1R BT 30§
Case X i TR0 ] 914 ik
G ¥, .. .. tat (] g HL (L] g LE
Chalmess 350-7 | (| 1800 182
Chandlor 314, L& B ...oonnnnes " 180 115 g 1800 FI'h
Charsdler 38-27, Foval 8, Big6......... on ] 1800 114 My 1800 F.I'A
ChIAr, BRORAL D, oo e 278 1500 15 ET 00 | FFA
Chandler Bl & 7 1821
1800 1% g i8an
1800 174 934 1822
180 I 204 1821
1810 2 155
18I} I3 2 152
158 1 o 12
1800 2 234 1821
15200 1% g [
| 1z00 1ig By 1821
18E
FESI ] 11,& 1 1R22 i
| 1m00 a5y g |
1500 iy 4y
180 185 iy
180 174 2% 18IM) 74 214
0 | 1% e 1Baa
180 17§ 235 1522
LRI 1B 13 |
|| 1e20
18081 115 15 1221
I =00 z my ||
1800 15 | 1
18K 1 b 1521
1500 174 g 1822
1800 | 284 1822
THM) T4 2
18N ity 285 1524
THIM 1823
1400 134 | 1821
E 1-}; ﬂ 1521
R e e e D T [ T 1501 2 1t 1622
Fuleon Kmight 1012, . ...0uuiiiiuniian T 1500 134 F 1820
| ras4 1800 24 4
*20i-T 180H) 174 Ity 1822
157 1504 Iy e 1RZ2
R (N 15 | % 153
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Mandrels and Adapters for Automobiles—Continued

[ FRONT WHEEL HEAR WHEEL
Cuter Inner Chyter Inmer
ot recd Mdaedeel Year Mundrel | 44 A Mandrid Al
ot d kel Muis Catalog D:;P:;.‘ I}hmm“ Catalog Dhm,w Diam,
¥ Numb=r Inchis Tstues: Number Lnghes Inthes
Ford T.....co.oon All 1500 1824
Ford A....... - - ] 15K 13§ g 1624
Franklin 10C : "4t 1825
Franklin 12:M.. . .ouooiniiamennn ] 1800 1% 185
Gardngr 884, BB, ,......cooooiy L TH 1800 1% g o
Gardner 80,05, ... T 1800 2 ggg
s, 3 e 1800 1% :
Giotfredsan Taxi Y hg 1829
[ SR ] i
Hudsom, AIL ..., F ]-ﬂ. 2 Eii R 1R 51 2 e
H bike Big &, k. SRR LT 1804} 2 2 1522
Hupa o'sle Ceutory 8, 8, A, M, AL A2, N
RE AL AB e X iR 140 174 24 1800 =y g
Jewntl ZL B G0 -5 (L] 17 24 1822
Jeweit, New Duy.. ... et 3 1981
"2l 1 1822
‘i ] ] )
b 0] 183K 3 1 18I E 1
] 1500 [} q 1824
'Hi-T 1200 ! i 1824
| 100 1 8
1500 1 1824
1500 1822
1527
150 0y 2% 1852
F 1877
1801 2 35 1K1 FA | 67284
14
180 1822
THIHY 4 3 1500 g 1y
LRI} a 3 1804 FPA. | T34
1) !';i o 180K
1800 155 q 1801
1800 1804
1800 L] i 1800 FlEA | A
1800 1% i Bporial Taper |"4" per fe
a7
1827
1804 14 1800 Lt it
150 1 1822
1500 3 3
18I ] *
"2 180 2 2 1521
: : 18iH} 1 3 1801 iy 0y
Mash, Lt 8, 337, Bl B .......o0000e 268 1HIMHI 115 2 1822
N:h.. Fig 6, .ﬂ-ll:.‘. R e 289 180 2y F |522
24 181K} T 1820
‘247 1Kk 13 g 1821
a8 18K 1% 2 1821
25 1500 % 2 1830
257 1800 2 2
o1 1800 1 2
o) 1500 i L
-8 1808 2 9% 18
24 1500 2 g 1523
‘95 1% 2k 3
i ] 1800 2 o
"ad 18040 1 g
] 1500 1823
5 1897
e 1800 2 - 1823 3% £
o LEU Bﬁ ! 180N 3 3
] L8040 24 2 LRI 5§ g
b ] [T 2 H] 1823 3% By
"dik LB 2 %
o FEL] 1 F IR g 284
Ea 1500 13
28 1500 2 8 1800 14 9
2] 1500 1% 44 1520
kL 1BH 2 3 1500 3y Iy

a
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Mandrels and Adapters for Automobiles—Continued

| FRONT WHEEL HEAR WHEEL
uter Inmer Chater | Inner
Mame and Model Year Marerel Adspter | Adapter Mandret Adapser | A I__
i Bl Catal Cutalog
i <o 2 | fumner | PiAm- | Piam Aaals | ke 1‘.1‘:,;';
ol || 1800 2 TrE 1600 3 Y
07 1801 11§ i)
374 1500 114 2y B2
4 "Had 1553
"3-5 1524
248 10 154 LTS 1821
- ¥ LRI 1822
| nyg 18I0 a5 s 18I0 3 3
'23-0 1500 1824
a4-7 1800 114 284 1522
45 18041 2 2 1822
245 150HI 2 2 1523
% THIHE 14 g %28
28 18I 174 1By 1500 g g
" 1800 ks i 1523
g 1800 ) [R22
a7 1800 184 1833
a7 180 1 3
"% 1500 1 2
25 180 I Fl
‘28 180 1 1
b 1800 1835
i ‘145 1800 i b IR} FPA | 43307
Wikve I 68, MK, ... "5g 15001 32 2 18000 FPA | 43807
Wikys LBl & 70K, ... ... ™ 15041 1 o 1R00 FEA | 3543
L Winbon M. ... ooiiiiians 234 10 T
T T | I R e e 2 1800 | g g || im0 g 3:&
Yellew Ch. OF, T, A2 1eeevceoo-e 945 0 | 2 i [l tam 5§ g
| Mandrels and Adapters for Buses and Trucks
1 s = FRONT WHEEL REAIL WHEEL
Outer Inner - (uter Tnner
Fome nnd Modil Yisr Maredrel | aguiter | Adapeer || Moamdrel | afanger | Adapter
of Fus ar Trutk Made || Cotalop | Toigm, | Dham. | G310 | Dinm. | Diam.
Bumbet | faches | Ioches || Numbet | pnohes | Tnches
120 i wr [
-5 1825
‘34 18k
'He | 1827
e P a R -1 | e
Biederman 30, ,....... i 1y
1826
1506 pﬁ 7t 1823
15040 1 il o 1820
1827
1810 o4y b TR0 L1 '{15.
1900 03 1y IS0 il 4
| 1825
| 1537
| 1525
1827 [
1827
| 1826
1825
1825
| 12z
| 1557
1826
1840 3 3 1540 i it
| 1510 31 i | e
18111 2 3 1R40H IE i
1810 8 4 841 i i
1810 i 3y 14K iy &
B B i 1540 | i I
IEID ] i 15400 i | 5
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Mnndral: and Adapters for Buses and Truglu—Cunl:inua&

FMHEEL 0 ; REAR IiEEl.
Inner | Inmer
Name snd Model ¥ Mazdrel Mandrel
af Bus or Trusk ME Catalog -'-ii‘ﬂ"l'l' hnwm | Catalog mu-_m' -'nhphr e
Humber ]nbn Tnches || Numbee | foehss | Tnches
Fagool, 4 €1, gpicar, 20 et &1 mg | 2 ww | | o
Fageal, 4 1, o B . ﬁ. 258 o | g p 1840 i ; :
Fugeol, 4T, 45449, . 54 181 3 | & 1840} ¥ 1
Fugrol, &T’ 046 i 184l 34 1 1640 5 S
BT . | o 1826 |
¥ EK. 1622 i
Federul 5T, X-2, 4, 5,0, 7 1840 55 HE
Federnl W2, 8, 4.000enn.n. 1E40 i 5
Federal B-1,2...... 1528 >
Foderal FW-2, FE, Fi, FW 1521
Federal | ED, UL4, U4, U2, BEY, 2 180 g g
Foleral b . 1840 4 1
Foderal T21, T20, 530, TEW, ToW 1558
Frderal 108, , S0E, 4 15840 iy Sls
Fruderal i 180 2y 3 1526
v T e R 1428
Carford Bus KB, ... .. .000vaieiaannas 1827
T I | R e 1840 vy iy
GM O 8T, T80, T .o aeis i 1640 LE 4y
LEPT " D b DO 254 1827
£ M. €. 3:214T, K82, Kdi 237 1240 1 0
o M. € Ko, Ko 17 15840 d
O.M.C.ER2...... "28-7 1841 4 5
. M. C. 1-T, T20. 7 1520
Grotiredson 208, .. 25 1827
Girahom Bros. 8L, X T 1582
Grahnm Bres. BD, 1D, DD, 8T 1533 =W
Gr.-h.umBnu ‘lD JI, ED..MD LD
[i7§] 1®10 3 a 1556
1501 1§ 1825
150H) 1 1422
150 2 ] 1626
1883
1800 ] 254 1822
[ 24 2
1831
182% | &
1831
1823
1Ra7
1531 |
1527
151
1523
| 15M
1422 s
1831
1831
1825
1624 : +
18256 g
1827 o
1523 &
1340 4 ] <
1540 s
1540 ] 3 ‘i
1540
5
|
r
]
4
k]
Milbnitn Elistcr 43 [
Moreland AX, Mﬂi’., E}(K BJ{ ........ ‘BT |
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%
i - Mandrels nnd anlars for Buses and Trucks Continued
& e 1 ; FRD.HT WHEEL REAR WHEEL
~ Tuner Uter Inzer
Name aml Muodel ki Muondrel Manidred
s Tk Jop | Yl | adhner | dtr || Maded | Adovter | Adavie
Humber | pcbes | Inghes || Number | [nehes | Inches
Moreid AL BX BC. o eesvvs e oy we | o | 4
I.Imdmrlmn.\jx('x ......... el STy | 140 | 5l ﬁé
BMoreland TIL, TECY, 06 Do .. . ‘3-8 1807 |
Mutusl 34, ,......ccoeeneeen M
¥ Kational FA. FH, , . 5 1527 |
Nobenaka 215T. .. ............. s " 151
Nmnl..:ummﬁ.mui.. ..... LT e
Nebon Le Moon GF 1..... O e ‘T 1537
Niokile Blatur Tr. 164, 168, . .| e 1540 514 5
Nesble Motar Tr. 156, ... B R ) 18401 Aty 4i2
Mok Matar Tr. 134, 1 "7 1840 i 4
Deden AZ. ... -0 ]
::Id!l-l:dhhhﬂ....... - | | 1851
[T W AT 1880 i 1
%m:ﬁr ........ “i8 1840 4 sﬁ
e e 2 1840 5y H
- Caldoosh H. . ... ....... o8 1841 4 4
Oshlosh B_............. 28 e | 4 i
Cshleosh B, . ......o.... “5R iy | 4y ¥
Parker 1T . (oo Et 1827
! 1 B e Y 244 1525
mm_:rr.m .................... 0 15
rrow HL10, o 140 5y
Pimrmwx G, SRR oo 1840 144 g
T Pieree-Arrow WEL, WO TR -7 1540 1y
; i e e 247 I
e R e Kl 1887
HReo DA, YV, V6 FA.FE,FE FF...| & 1825
Feo Bpeed e W b 2] 1828
Reowe CDW, GEWA........c.oooiend b h=11
e | 2 17
. Banford W24, W25B.. ... FrenEAs oty B =3
Srrvins 35 Bpoed Wagos 05 157
Sheldom W 108, . e 1826
e e - 1827
s SBtandand S6-1K 104K (Dwdh. . ... "0k 1827
| 1mas |
B |
1827
=27
151
1541
1811
1811
1823
1823
1823
1827
1827
1827
1825
1840 B 4 LH30A
1810 2 I 1HITA
| 1810 E ] 1823 |
| IRLD 3 3 L5
1810 a ¥ 1530
(EAl
18101 Al 2% 1500
=7
121
=T
(LT i | EEY 15840 1 By
1540 fily
R LB 18H1 5 5y
B o v BT 1641 il i
R ] Ty 1544 4 1l
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Fig. 83. Ona

rator can Machine about 25 Flywheels
or Ring Gears in § hours

Turning Flywheels for Steel Ring Gears

The above illustration shows the New Model South Bend Brake Drum
Lathe machining a flywheel that is to be fitted with a steel ring gear. The
lywheel is held in the lathe chuck and a groove eut with a cutting-off tool
just underneath the teeth, to remove the damaged teeth from the fiywheel.

The eut under the teeth should be
slightly deeper than the width of the
gear teeth. Only tapping with a ham-
mer is necesgary to make the ring of un-
dereut teeth drop from the flywheel.

With the teeth removed, the turned
surface on the flywheel should be of larger
diameter than the bore of the ring gear
and also wider than the width of the ring
gear so there will be a shoulder back of
the ring gear when it is shrunk on the
flywheel,

Turning the flywheel in the lathe 1=
the most practical and economieal way
to do this work.

50

Fig. 9. Section of Flywhee]l Teeth Removed
to show the Groove cut under the
Teeth by Toal
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Chucking and Turning the ;
Flywheel.—Place the flywheel in .
an independent four-jaw chuck.
Use a pipe center in the tailstoek
spindle to support the flywheel and
hold it approximately center and |
firmly against the jawe of the
chuck, Fasten the tailstock, place
the pipe center in tail spindle and
let the point enter the center hale
of the flywheel, the pipe center will
center the flywheel and hold it in
position. Then adjust each one of
the four jaws of the chueck until
they merely toueh the diameter of
the flywheel, then tighten each
Diarrming i to8 e Hore of the Flywhesl ta  glipht]y one after another until the
with the Axis of the Crankshaft fiywheel 15 held securely.

It is very important to true up the flywheel in the chuek =o the hole in
the wheel will run true and be coneentrie with the axis of the erankshaft.
With a dial indicator held in the tool post, make a test in the hole of the
flvwheel hub.

For the correct spindle speed to turn the Hywheel, engage the hack
gears and put the belt on the largest step of the spindle cone. The feed for
turning the wheel should be reduced to the very finest possible,

When Machining the Flywheel, a shoulder should be turned to line up
the ring gear face even with the face of the flywheel. If a shoulder eannot
be turned, the wheel should be placed face down on a flat surface and the
ring goar slipped on from (he rear of the fivwheei.

Ring gears are made in different sizes to fit the Aywheels of the various
makes of motors and are attached to the wheel hy the process of being
shruuk on. Bhrinking the ring gear onto the Aywheel is an effective method
that requires no keyway or pin to hold it in place.

Manufacturers of Steel Ring Gears stamp
on the side of each gear the exact diameter to
machine the flywheel to receive the gear, They

) also publish a booklet of instructions deseribing
how to heat the ring gear in order to expand it
properly to fit the Aywheel.

The instruetion booklet also explains the man-
ner of eooling or shrinking the gear on the fly-
wheel and specifies the exact limits to which the
diameter of the wheel should be turned in order
to receive the gear.

We recommend the No. 2 or No. 302 Brake

Drum Lathe for ring gear work. This work can e L e~ e l

also be done on the No. 3 or 303 Iathe, but not te Finished Size in the Lathe
satisfactorily on the No. 1 or No, 301 lathe. A e ey

J_ I.u
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Grinding Attachment for the Lathe

The Electric Grinder.—The illustration
shows an electrie grinder monnted on the com-
pound rest of the lathe and driven from an ordi-
nary light socket, Being attached to the com-
pound rest, the grinder can be swiveled to any
angle for grinding taper, bevel or straight
cutters and reamers,

The small electric grinder 1s a useful attach-
ment for a lathe, on such work
as grinding and sharpening all
kinds of reamers, euatters
straight, taper or spiral, also
for grinding of small hardened
bushings and shafts.

The electric grninder should
never be used for grinding
knives or small tools. Tt gets
the wheel out of true and ruins
it for regular work,

" Fig. 97. Mo. 15 Electric Grinder

The operation of a small grinder in the serviee station shop presents some
problems to the beginner. 1t is not the purpose of the small grinder to take
heavy cuts on the work or to remove exeessive stock. On the contrary, the
grinder should be used only to take light or finishing cuts because the grinding
wheel is small and runs at high speed so that in taking a heavy cut the wear
on the wheel is often greater than the amount of stock removed from the
waork in each cut.

The Depth of the Grinding Cut.—In using the grinder equipped with
a wheel from 47 to 6" in diameter, the depth of the eut should not be more
than 0017, Thal is, (he diameter of the work should ool be reduced more
than 002" on each cut. On the finishing eut .0015" on the diameter of the
work will leave a better finish. [t is sometimes a good plan on eylindrieal
grinding to take one or two finishing euts without making any adjustment
on the wheel.

Machine the Work Instead of
Grinding Whenever Possible.— Grind
the work only when it cannot be ma-
chined, TFor example: when the work
has been hardencd or tempered, sueh ae
cutters, reamers, taps, ete., then we
must grind, but on material such as soft
steel, cast iron and other metals, it is
much better to machine the work be-
pauze machining iz much faster than
grinding the work with the small type of
prinder used in the service station shop.  Fig. 98 Grinding » Hardened Steel Bushing

51
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Practical Grinding Jobs

i |

Fig. 100. Grinding Clearance on a Cutter

Fig. 0. ﬂri nding a Straizght Reamer

Grinding or Sharpening Hardened Reamers or Cutters, straight and
bevel, requires care and skill on the part of the operator. The et 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 eutting edge ; the grinding wheel should be of the right grade to have
the proper speed and run true..

Grinding Angular Cutters in the
Lathe.—The illustration shows the me-
thod of grinding angular cutters in the
lathe. The cutter is placed on an arbor
that is a snug fit and then mounted he-
tween centers in the lathe. Bet the
compound rest to the proper angle or
taper of the eutter. Set the clearance
stop to the proper height. Holding the
cutter against the stop by one hand,

el e “'l'i!]l:.i.[!lr WArneRERl RTINS LIRG 01T
feod the grinding whaeal the ent

Fig. 101. Grinding an Angular Cutter

ting edge of the flute. Repeat the operation on each flute.

Be eareful not to take too deep a eut or it may heat the eutter and draw
the temper. When grinding angles vr lapers, see that the center of the
grinding wheel gpindle is on the same plane or at exaetly the same height
a8 the point of the lathe center.

Grinding a Spiral Cutter.— The il-
lustration shows the method of grinding
gpiral eutters in the lathe. The eutter is
placed on an arbor and mounted be-
tween centers in the lathe. Set the clear-
anee stop at the proper height and hold
the eutter against the stop with one
hand feeding the wheel with the other.
Rotate thecutteras the stop and grinding
wheel iz fed across the cutting edge of the
Huln. Repeat the operation on each

ute.

Angular spiral cutters may be ground
in the same manner by setting the compound rest to the proper angle or
taper of the cutter,

Fig. 102. QGrinding a Spiral Cutter




S AUTO MECHANICS SERVICE BOOK

Truing the Grinding Wheel.—A grinding wheel of 4" to 67 in diameter
in continuous work will need truing up at least every half hour and some-
times oftener, depending upon the work. The way to true the wheel is with
a black or commerecial diamond as shown in the illustration. The diamond
is held in a fixture, the grinding wheel is brought
up to the diamond point and fed slowly across
the face of the diamond, Two or three cuts are
sufficient to true the wheel properly. e M

Diamond Holder and Spring Cutter Stop
———————

Fig. 104, Diamond Dresser for
Truing Emery Wheel.

The adjustable holding
fixture will hold the indus-
trial diamond for truing
wheelz, and will also hold

Fix. 105
the cutter stop used when  Fixturs for Holding

z Sk Spring 5t d
Fig- 103. Truing Grinder Wheel grinding eutters. mf:n';:.? D

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 wheels of different diameter
for 4,000 and 5,000 feet surface speed per minute.

R.P.M. of Grinding Wheels at Various Surface Speeds

i T
Diam. Wheel | 1in. ! Zin. |3 il'l-| 4 in. | 5in.

R.P.M. for surface | | |
Soeei of 4000 1t. .| 15,270 | 7,630 5,008 | 3,820 | 3,086

H.P.M. for surface
Speed of 5,000 1t. . .

6 in. |7 in. |8 in. 10 in.[12in.
| |.__ i I —

z.auaiz.m:ﬂl.um 1,520| 1,273

2,420 | 2,183
|

[RERN 1Y)

0,540 | 6,366 | 4,775

2,72% i-z,:m 1,010 | 1,592
i

Grinding Wheels for Various Kinds of Work. There are varous
grades of grinding wheels, all of which are marked for special kinds of work,
such as east iron, steel, valves, hardened tools, ete. We give below a tabu-
lation showing the grain and grade of wheels to use for different work.

Grade of Wheel for Various Metals

Kind of Work

Name of Wheel | Grain ‘ Grade

Cast Iron

R Crystalon. . . ooori-ces : 111 k
Bteel . . P SRR [ 11T k] e e 4 | M
Cutting Tools. e A L1 TaTs L1 o RS | 19 AT
Valves . . . e e T 1] 3
Aluminum. . ....«. e ool Bhetlae, oo ; 46 | i
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Truing Brake Drums by Machining vs. Grinding

Machining Brake Drums True is Recommended in the serviee sta-
tinn shop rather than grinding beeause it is five times quicker and does a
better job. Grinding is unneeessary exeept as deseribed in the next para-
graph. The modern method of truing brake drums is by machining.

i - —

Gl‘inding o Brﬂ.li: Drum :.'."5 neCeE=
gary only when the drum is of a mater-
ial so hard that it eannot be machined,
as an oceasional east steel drum where
there are hard spots on the brake drum
surface. Another exceptional ease is
where a truck or bus brake drum has
become over-heated in operation, and
during a rain storm, water is splashed
on the heated drum. The drum being
hot may be chilled by the water which
may harden it in spots so that it is
necessary to grind the drum to true it.

Grinding in the Service Shop is a
very diffieult operation because the
grinding wheel must run true in order
to get a smooth job. A cut of only one-
thousandth of an inch ean be taken

Brak ia F. . . . 2 5
| Fig. 108 Turniog the Beaks Drum fa Faster  ith the grinding wheel which requires
- a lot of time to true the brake drum.

The wheel 15 50 small in diameter that often the wear on the wheel is greater
in one eut than the stock removed from the work.

Grinding Brake Drums in the Manufacturing Flant, where brake
drums are made, is resorted to in produetion work, but the drum iz held in
a large chuek and this permits the grinding wheel to be almost as large in
diameter as the drum and from 2 to 3 inches in width., This wheel
enters the drum when grinding because there is no axle shaft or man-
drel to interfere. A eooling compound
iz continually flowing on the work while
the grinding is being done, which pre-
vents the drum from becoming heated,

This melhod ecxnopol be gsed o e
serviee shop because the drum should not
be removed from the wheel. The wheel
must be mounted on a mandrel in order
to have the drum eircumference con-
centric with the axis of the hub, there-
fore, the diameter of the grinding wheel
must be small as it must pass between
the mandrel and drum, Fig. 107, at the
right, illustrates a grinding attachment
which may he fitted to the compound
rest of the lathe for grinding the drum if

rincli e ey T Fig. 107. Grinding a Brake Drum in the
Erincing 18 NeCcessary. Lathe, in the Service Station Shop
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Table of Decimal Equivalents
8ths, 16ths, 32nds and 64ths of an inch

Btha. 16ths. 32nds.
1z A25 L = 0625 ba — 3125 174 — 53125
i = .2060 i = .187h 36 = AMKETH g == SO3TH
g = 375 iy = 3125 S — 15625 g — 66625
1 = 5Ny LT AT T4 wm Z1BTH o = .TI8D
by — 025 L = 025 i — 2R135 B — .THIZE
ay LT5 g = .BE7S g — 3375 e = R4375
g — 87D 12 — B125 e v 40626 s - H0G25
1hg — 0375 g — 4ARTH g — 08875
- ~Gdths. .
lg = 015625 g, — . 2686625 8 = .b10625 g = . TO6G25
Ay = IMGSTH 105 == 2OGSTH Bigl — S408TH ilgy = TOGATS
Bgy — JOTBI25 N4 — B28125 e — 078125 Hy, — R2K125
Tai = 109375 W, = .3693TH Mg = 609375 Mgy = BE03TH
%y RETL P B T L A006245 gy = 640625 Mg — RO0625
g = ATIETS T — 421875 g, — B71875 Mg — B2IRTH
g = 23125 By — 463125 B = . T3125 ilgy == .053125
lag = 2343756 Bl — AS4375 g = 734375 83 — 084375

Table of Metric Linear Measure

10 Alilhimeters —1 Centimeter
10 Centimeters =1 Decimeter
10 Decimeters =1 Meter

1 Centimeter = 3937 inch
1 Decimeter 3.937 inchos
1 Meter =30.37 inches

1
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Metric and English Linear Measure

The measuring rule herewith is graduated, one edge in the Metrie system
and the other edge in the English system. This shows at a glanee the com-

purlilmn of the fractions of the Metrie and English unitz, the meter an
nch.

Equivalents of Millimeters in Decimals of Inches

d the

1710 o e— (030" 2 mm = 21404 I8 mm= 705067

/6 mm = .TET" O mm == ,35433° 19 mm= 74803"

12 prim == 010607 10 mm= _303T0" o) mm= .7T8740"
1 mm = .3937" 11 mm= .43307" 21 mm == H2G77"
2 mm = .0T&74" 12 mm == .47244" 22 mm = .50H614"
3 mm== .11511" 13 mm= 511817 23 mm= 90551"
4 mm = .15748" 14 mm = .55118" 24 mm = H4H488"
/ mm = .19685" 15 mim == 59055" 25 mm = .95425"
6 mm == 236227 16 mm = G2002" 25 mm —1.08362"
7 mm = .27550" 17 mm = .GGO20"

A



Testing and Truing the Automobile Crankshaft

A erankshaft is true when all other main bearings are concentric with the
main bearings at each end of the shafi.

To Test Crankshaft Main Bearings.—See that the center holes of the
shaft are true and clean. Let the shaft revolve easily between lathe centers,
plaeing oil in both center holes.  Place a dial test indicator in the tool post
of the lathe and let the button of indicator rest on one end of the main bear-
ings of crankshaft. Revolve the crankshaft by hand and read the dial of

the indisgtor which will show if the hearing 1= ount of trus.  Repeat this

aperation on each main bearing.

Test the Throw Bearings after the main bearings of the erankshafi are
tested. These may be true in a sense and yet may be worn. The pound of
the connecting rods will wear the throw bearings egg-shaped to o slight de-
gree, The throw bearings of the erankshaft can be trued up by using the
special truing tool as shown in Fig 112, or by using a regular lathe tool
and Norton eenters as shown in Fig. 113.

If the main bearings of the
crankshaft do not teast truc then
a light cut should be taken over
the eenter main bearings. Great
ecare shonld he taken with this
operation. After the center main
bearing s machined true then
place the center rest in the lathe
and have the jaws support the
main  bearing just machined.
Then machine all of the other
main bearings, truing them up
with the center rest still sup-

; : Fig. 111, Truing the Main Bearings of
porting the center bearing. o s et i b
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Flg. 112, Truing Throw Bearings on a South Bend Lathe with a Special Tool

Truing Throw Bearings with a Special Tool.—The illustration on this
page shows the truing of throw bearings of the erankshaft with a special tool.

The special tool rides around with the throw bearing, the handle resting
at all times on the lathe tool shank whieh i= held parallel with lathe bed in
the tool post. At the top end of the special tool is the hand wheel which
feeds the cutting tool into the throw bearing. This wheel has a dial below
it that is graduated in thousandths of an inch. The dial can be locked in

any position by means of a set serew, thus making it easy to turn all the
throw hearings to exactly the same diameter.

The throw bearing is held in the special tool by three supports  An ad-

tool by
justable bronze shoe forees it back against the two hardened steel plates in
the “V" block. This shoe is kept tight by means of a hand serew which ean
be adjusted while the tool is cutting,

The eutting tool used is a forming tool, the width of the throw bearing,
The corners are rounded to cut the fillets.

Operation in Truing Throw Bearings—FPlace the crankshaft with
lathe dog attached between centers of the lathe and fasten lathe dog in
face plate to hold shaft in place [t is advisable to polish the glaze off the
throw bearings before truing them. The special tool is then fastened to
the throw bearing and the cutting tool adjusted. Be careful not to feed the
cutter to the throw bearing too fast. Feed it in enough to keep it cutting
as the edge is soon destroyed if it slides over the throw bearing without
taking a cut. Use a cutting lubricant freely.

By using the graduations on the hand wheel, it will be found easy to
turn all throw bearings to the same diameter.

The shaft is rotated at the lowest speed with back gears in mesh, enabling
the operator to clearly see the eutting operations at all times.

-
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Fig. 113. Truing Crankshaft Throw Bearings using Nerton Throw Centers

Machining the Throw Bearings of the Crankshaft.—The illustra-
tion above shows a crankshaft mounted between centers in the lathe and
supported by Norton adjustable throw centers. The adjustable throw
eenters ean be set in various positions so that all of the throw hearings on
the erankshaft ean be trued up by machining in the lathe.

The illustration shows throw bearing No. 2 being machined by a turning
tool held in the tool post in the lathe. As the crankshaft revolves the turn-
ing tool takes a finishing cut and is fed by the earringe of the lathe.

When this eut is finished the tool is moved to throw bearing No. 3 which
has the same axis as No. 2 just machined. This throw bearing is then
trued up 1n the same manner,

The Crankshaft is Rotated at the slowest speed with back gears in
mesh enabling the operator to clearly see the ecutting operation at all times,
A very light cut should be taken =0 as not to remove any more metal than is
necessary to true up the throw bearing., By using the graduated collar on
the compound rest to govern the depth of cut taken all of the throw bearings
of the erankshaft can be machined to the same diameter,

Throw Bearings may be Tested by using the Norton throw centers
Place a dial test indicator in the tool post of the lathe and let the bottom

of the indieator rest on the throw bearing of the crankshaft. Revolve the
erankshaft by hand and read the dial of the indicator which will show if

the throw bearing is out of true.

The Norton Throw Centers may be used for grinding crankshafts as
well as turning, whelber used in a grindiog machine or on a lathe with grind-
ing attachment,

Twisted or Bent Crankshafts are difficult for the ordinary mechanic
to true or repair. This work ean only be done by a skilled workman who
has had considerable experience in erankshaft work and where equipment
for erankshaft work is available.

We Recommend that servicing a erankshaft and its problems be referred
to the factory where the erankshaft is manufactured, especially if the me-
ehanic's experience in the service ghop iz limited.
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Fig. 114. Making an Automobile Axle in a Lathe

Testing and Making Axle and Drive Shafts

To Test an Axle or a Drive Shaft for straightness, place it between
centers in the lathe, without a driving dog, first making sure that the
center holez in the end of the shaft are clean and true,

Allow the shaft to be loose enough between centers so that you ecan spin
it by hand. Spin it with the left hand and with the right hand place a piece
of chalk against the revolving shaft and in that way you ean loeate the
“high gpots’ if the shaft 15 not true.

To make a more careful test place a driving dog on the shaft and place
it between centers as before. Place an indicator on the diameter of the
machined surface of the shaft.
The test dial will then register
the amount of sreor that the hont
ghaft is out of true,

To Make an Axle Shaft.—Se-
lect. a |:i!‘nﬁ of steel the correct
length and of sufficient diameter
to turn up to the proper dimen-
giong. Face and center each end.
Attach the driving dog and place
between centers in the lathe.

Machine both ends of shaft to
the correct dinmeler and cut any
recesses that are neeessary. Care should be taken to see that accurate
measurements are obtained on all bearing surfaces.

The Tapered Portion of the shaft should then he turned. This ean he
done by using the tailstock set-over, or if the lathe is equipped with a taper
attachment thiz may be used.

Before Cutting the Screw Thread the part to be threaded should be
turned to finished diameter. Arrange the lathe for thread entting and ent
the thread to fit the nut that is to be used.

The book “How to Run a Lathe' explains in detail the operations of
facing and centering, taper turning, thread cutting, ete.

w35 il

Fig. 115 Turning the Taper of an Axle Shaft
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The Necessary Keyways can
be Cut by using the milling and
kevway cutting attachment. Key-
ways of all kinds can be cut with
the aid of this attachment, which
is shown on page 63 of this book.

Otheroperations required shouled
then be done as =ome axle shafis
have splines cut in one end, a hole
drilled for cotter pin, ete.  These
are all explained in detail in book
“How to Run a Lathe.”

Fig. 116. Turning a Drive Shaft Supported
by a Center Rest

61

To Make a Drive Shaft.  The same general operations should be follow-
eid in making a drive shaft as in making the axle shaft as the only essential
difference in the machining of the two shafts is in their length.

Keyway in a Steel Shaft

hecause unless you do, the seale on the metal
will dull the point of the tool,
When the work has been rough turned to with-

1

in ahout 3" of the finished size, with a sharp,
keen tool take a finish eut, Caliper carefully to

Fig. 117. Milling a Woodruff

In truing the drive shaft, it may be necessary
to support the work with a center rest while heing
machined. Adjust the jaws of the center rest so
that the work is properly centered and revolves
freely. Clamp the jaws in position and the work
is then ready for machining. (hl should be used
freely on the jaws of the center rest during the
turning operation.

When taking a .
roughing cut on steel
that has a scale wpon
its surface be sure to
set the tool deop
enough to get under
the scale the first eut,

be sure that vou are machining the work to the Fig. 118. Mi]h'ng iﬁfrwur
1

proper dimension,

with an En

For Turning Short Tapers
the compound rest may be used
inatead of offsctting the tailetock.
The eompound rest is swiveled to
the proper degree of taper and the
taper is turned by using the com-
pound rest screw.

When truing tapers the cutting
edee of the tool should be =set at
the exaet height of the center
point of the lathe eenter.




Boring Connecting Rods In The Lathe

The illustration below shows a Connecting Rod Boring Attachment fitted
to a 9-inch South Bend Berew Cutting Lathe. The attachment is made in
sizes to fit any Bouth Dend Lathe from 8-inch to 24-inch swing,.

The equipment of the connecting rod boring attachment consists of the
fixture which is fitted to the lathe saddle, boring bar and toole for boring and
facing and two cone adapters for centering the erankshaft bearing of the rod.

Operations in Boring a Connecting Rod —I'asten the piston wrist pin
in the wrist pin hole of the connecting rod.  Plaee the rod in the attachment
letting the wrist pin rest on the
two “V's" as shown in the illus-
tration. Pass the boring bar
through the erankshaft bearing
of the rod and insert the end of
the boring bar in the head spindle
of the lathe. Slip the taper cone
on the tailstock end of the boring
bar. Bring up the tailstock
center to the end of boring bar
and lock tailstock in that posi-
tion. Move taper cone along the -
boring bar until it enters hole in Fig. 120, Boring n Connecting Rod on a South Bend
the erankshaft bearing. Adjust Lathe
erogs feed serew until erankshaft bearing is centered by the taper cone.
Fasten the adjusting serews on the wrist pin and the adjusting screws on
either side of the connecting rod so as to hold the rod firmly in position.

With the connecting rod being in position, unlock tailstock, move it back
and remove the taper cone from the boring bar, Adjust the fly cutters in

the bar and take a eut in the bearing, feeding the work to the revolving
cutters by using the antomatic feed.

Boring a Set of Six Connecting Rods—There are twa cutiers in the
boring bar about three inches apart, one of these cutiers to make the rough-
ing eut, the other to make the finishing cut. After the finishing eut is taken,
then place reamer on the boring bar. This takes the standardizing or finizh
cut. Repeat this operation for each connecling rod in the set.

Do not move cross feed screw after machining first connecting rod until
entire gct of rods have been machined, because if the eroes feed perew is
moved, it will change the position of the connecting rod and that will make
the diztanee between the wrist pin hole and the erankshaft bearing longer or
shorter on the different rods. If eross feed serew is not moved during ma-
chining of the entire set of rods the center distance will be identical on all.

When boring is finished then use the cutter for facing each side of the
bearing and for rounding the corners.

|"'
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Milling and Keyway Cutting in the Lathe

The South Bend Milling and
Keyway Culting Attachment
equips the lathe for doing a great deal
of work that otherwise could be done
only on a shaper or regulor milling
machineg,

The base of the attachment
i#g graduated in 180 degrees
and ean be operated at any
angle on the horizontal plane,
like the compound rest. The
upright plate to which the
vige is attached, swivels in a
vertieal plane and is gradu-
ated in degrees.

The vertical adjusting serew
at the top of the attachment
15 equipped with a micrometer
Fig. 121. Milling a Dovetail in the Lathe eraduated collar,

A Serew Cutting Lathe fitted with the attachment and using various
types of milling eutters makes an excellent equipment for the small shop
that has not enough of this class of work to invest in a milling machine.

The attachment is fitted to the saddle 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.

The Depth of the Cut is controlled by the feed of the lathe carrines
the length by the cross feed serew; and the graduated serew at the top
takes care of the vertical adjustments.

The Milling and Keyway Cutting Attachment ean be used for cutt in g
kevways of all kinds—straight, taper, Woodruff, ete. 1t can also be used
for squaring the ends of a shaft, eutting splines, milling dovetails, slots and
hundreds of different johs, both for tool work and repair work.

The milling attachment can be fitted with a horizontal vise fixture for
holding small parts as illustrated in figure 122, and with a vertical vise
fixture as shown in Fig. 124,

g 4 i St o
Fig. 122. Slotting a Screw Held Fig. 123. Squaring the End of a  Fig. 124, BMilling Attachment
in Horizontal Yiee Fixture Round Steel Shaft fitted with Vertical Vise Fizture
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Drilling in the Lathe

Drilling With a Back Geared Screw Cutting Lathe is sometimes more
practical than with the drill press, This method of drilling 1= used to ad-
vantage on many manufacturing and production jobs. The drill being in
a horizontal position permits the
chips to fall clear of the work.

In Figure 127 the illustration
ghows a drill chuck fitted to the
headstock of the lathe and drilling
thru a piece of flat steel. The
operator feeds the work to the
drill by means of the tailstock
hand wheel.

The lathe shown is a back
geare], serew culting tool with a
four-step spindle eone which per-
mits eight spindle speeds. Four
are direct belt and the other four
are obtained thru the back gears.

Fig. 127. Drilling a"Steal Bar Held Against The back gear power iz used for

L operating large drills,

In figure 128 the illustration shows the back geared, serew eutting lathe
with the drill ehuck fitted to the
tailstoek. The head stock is fitted
with a universal lathe ehuck which
holds the work concentrie, In this
operation the work revolves and
the drill remains stationary. This
method is used for making bush-
ings, ete. The drill is fed to the
work Dy the handwheel of the
tailstock.
b4 Figure 129 shows the drill ehuek
in the headstock epindle and a
eroteh center fitted to the tail- .
atock ;:'lji_'[](ﬂl_‘, The crotch center  Fie 128 Drilling and Facing o Gear Blank Held
permits ronnd work to be drilled it i
in thiz manner beeause it centers the work accurately.

The skilled mechanic can suggest
at least 100 different drilling opera-
tions in the lathe, The holes drilled
will be aceurate whether the work is
held in the head spindle or the tail
gpindle becanse either spindle lines it
up aecurately.

Use of the lathe in drilling makes it
stand out as a very versatile machine
in the automotive service station and
in a few minutes it ean be set up to do

Fig. 129, Usi Croteh Center F
o il Bomnd SEates some other tvpe of work.
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Filing, Polishing and Reaming in the Lathe
Filing in the Lathe.—In Fig. 130

the operator iz filing a evlinder revolv-
ing on centers in the lathe, using a mill
file. The left hand iz holding the file
with the thumb on top and the first
two fingers underneath the end of the
file. The right hand is holding the file
with the thumb sguarely on top of the
handle and the fingers underneath.
This ig the proper way to hold a file for
filing in the lathe or filing work in the

ViEe,

When filing in the lathe, never use a
Fig. 130.—Filing in the Lathe file without a handle. Do not knock a
file on the ways of the lathe to free it
from chips. The best way to remove
the fine chips from the file is to use a wire brush.

For Polishing Round Work, the work should revolve at high speed.
Fold a piece of emery cloth around the file, put plenty of oil on the work and
polish by the same motion used in filing.

When polishing in the lathe there should be some play of the work on the
centers otherwise the tail center will heat. There should be also plenty of oil
on the tail center,

My Uging a Machine Reamer
in the Lathe.—Fig. 131 shows
the application of a lathe chuck
holding work and a drill chuck

gH in the tailstock spindle holding a
machine reamer. The reamer is

fed through the work by the tail-
Fig. 131.—Using a Machine Reamar in the Chuck stock hand wheel.

Do not rotate a hand reamer or machine reamer backward because it will
dull the edge of the eutting blades,

Tapping in the Lathe.—Fig. 132
ghows the tapping of a nut in the
lathe. The tap is mmserted in the nut
held in the lathe chuck. A tap wrench
15 used to keep the tap from turning
and the shank end is centered on the
tail center. The spindle is started on
slow speed and the tap may be fed in
with hand wheel of the tailstoek, or
for light work the entire tailstock may | d
be pushed by hand. Fig. 132.—Tapping in the Lathe
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Tempering and Hardening

Tempering a Lathe Tool.—In tempering a forged
lathe tool made of erucible tool steel, eare should be
taken to heat it slowly and evenly for o distanec of
about two inehes from the cutting edge. When the
heated part becomes a cherry red, immerse the tool
in cold water about 114 inches from the cutting point,
See Fig. 133. After the point has become eool, re-
move the tool from the water and polish the hardened
surface with a piece of emery cloth, then wipe the sar-
face with an oily rag. The heat in the shank of the
tool will now drive the temper toward the eutting edge.
When this edge becomes a brown straw color immerse the entire tool in
cold water,

Fig. 113

Annealing a Piece of Tool Steel.—Heat the steel slowly and evenly to
a dark red. Then place in box of lime or ashes, cover completely and let
remain over night. In the morning the piece will be annealed ready for
machining,

To water-anneal a piece of tool steel, heat slowly and evenly until a dark
red. Then hold in the tongs in a shaded corner until all color has left the
piece. Place a small pine stick against the steel. When the steel iz cool
enough so that it will not smoke the pine stick, then immerse the steel
quickly into cold water and it is ready for machining,

Case Hardening.To case harden a piece of machinery steel, for
example, a ball race, heat the ball race in an even fire until the piece becomes
a cherry red, take it out and sprinkle evanide of potassinm on the
heatad part where youn wish it case hardened. The eyanide will dis-
solve slowly and be absorbed hy the ball race. After the surface to
be hardened has received a thorough eoat of eyvanide, place the ball race
back in the fire and heat slowly for about one minute so that it will
thoroughly absorb the eyanide, remove the piece from the fire and plunge
it into eold water.

Hardening High-Speed Steel. —In hardening high-speed steel, gas or
oil furnaces are generally used, The hardener operates two furnaces, one
called the preheat furnace, having a temperature of about 1500°F., and
the other the high heat or hardening furnace, temperature of from 2300°F.
to 2450°F ., depending on the nature of the steel. The work to be hardened
is placed in the preheating furnace and, when heated through, is then trans-
ferred to the high heat furnace and brought up quickly to the hardening
heat. The work is then quenched in oil or cooled in an air blast. High-
speed steel is never quenched in water,

-
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Examples of Machining in the Chuck on the Lathe

l"i{J 134. Making a Shil B-u-ahm hald in & 3-Jaw Fig. 135. Chasing the Threads of a
niversal Chuck. Drril eld in a Z-Jaw Hub Cap held in a 4-Jaw Independ-
Dnll Ct—-u:l: ent Chuck on the Lathe

Fig. 136, Tapping a Large Nut Held in the Fig. 137. Boring a Tapered Die held in the

Lathe Chuck. Tap iz gulded by Lathe Chuck, using the Compound Hest
Tailstock Center to Determine Degree of Taper

Fig. 138, An Emergency Job, I:-T-d Fig. 120, Boring a Ford Transmission Drum in the Lathe,

seating a Gear in the Lathe, he held in an Independent Chuck and Using a
in an Independent Chuck Finger Boring Tool
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Fig. 140

Henry Ford’s First Lathe
[lsed in Making Parts for the First Ford Car

The illustration above shows the back geared serew cutting engine lathe
used by Henry Ford in building the first Ford automobile. The photograph
was taken at the New York Automobile Show, 1927, where the lathe was
put on display so that the thousands of vizitors might see how Henry Ford
got his start in building his tremendous organization.

The placard at the right of the lathe reads as follows:

“At this lathe, which he purchased early in 1894, Henry Ford
made parts for the first Ford Car, working in a little brick shed at
No. 58 Bagley Avenue, Detroit. Thus was laid the foundation of
the Ford Motor Company formed mne years later—the wvast
industrial organization portrayed in this exposition.”

This lathe, as can be seen, is what is known as a “small lathe." The
swing eapacity is 117 and it takes about 30" between eenters. On it Henry
Ford made the prinecipal parts for his automobile, machining the parts
himself.

The Advantage of the Small Lathe

Bmall lathes, such as the 9" and 11" lathes, have always been used to
exoellent advantage by the skilled mechanic. The 9" x 4" lathe, for example,
has the eapacity for machining a shaft 624" in diameter and 29" long. On
chucking work a steel ring or flange 914" in diameter can be machined in
the chuek. The 9 lathe may be fitted with a variety of attachments for
the machining of small aceurate work. Serew threads from 4 to 40 per inch,
including 1114 pipe thread, can also be cut. One can readily understand
how Henry Ford used to advantage a lathe of this type in building his first
Model T car.
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The Small Lathe as a Manufacturing Tool

The skilled mechanic prefers the small boack geared serew cutting lathe for the
H‘.lﬂ'l"',h |:J|' |IHI'|f I'.llr ||l|'--"||.lr||II H'l'lrx' |I|'F'I"|'J|f|'fl‘" urlll”' ||I“|III|" L |r|'F' Ia'."l'-!’-!.ll ,Ill'.lf "HIJ{.J.I'I':'JI .‘ei'rl'l'”llr HI"I"I'I'-“I'I'L':
fools, jigs, and firtures, It can also be fitted with a variety of attochments.
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A B<dnch Bench Lathe on a Manufacturing Job

D 2
small machines because with this eombination production is far more rapid
and economical, accuracy is more easily maintained, the operator makes
fewer mistakes and the original eost of the equipment uzed 18 much lower,

Many of Our Large Factories have hatteries of small back geared,
serew cutting lathes equipped with speeial tools for produetion of small
parts. They find that this type of equipment 15 less expensive and far
more productive.

Production Engineers in large plants manufacturing produects such as
sowing machines, typewriters, cloetrieal parts, ete., are using small lathes
for manufacturing operations that require the greatest aceuracy and pre-
eision.

The Latest Shop Practice in the metal industry iz to do small work on

When One Job is Finished the screw cutting lathe can be sct up for
doing a different job, and can be kept in operation the year around. Many
industrial plants are taking advantage of this fact and are using screw cut-
ting lathes. Many plants are using these lathes in groups on produetion
work and getting excellent results.

The Screw Cutting Lathe can be fitted with a number of practical at-
tachments such as lathe chueks, drill chucks, draw-in collet chucks, taper
attachment, grinding attachment, ete., all of which tend to make the lathe
deserve its name of “The Universal Tool.™

o

.
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Training the Youth in Auto Mechanics

Thousands of schools are
giving their young men me
chusnionl  braining i wesehioe
work, auto mechanies, elec-
trical, and arplane work to
fit them for higher positions
i imduslry.

Fig. 142. Auto Mechanics" Shop of
High School at Grand Island, Mek.,

This 18 the Age of Machinery

levause of the mdio, the auto-
I1|-:|hi|-e~I the :_|il'|:-|i1I||'._ ete, The
public  school 18 the logieal
source to provide this traming.
Ten vears hence the young man
with mechanical training  will
have a decided advantags over = i
the untrained man. Fig. 143. Auto Mechanics® Shop of Boys' Vorational Schasl

South Bend, Indiana

The General Motors Corporation, recognizing the need of trained
men, has founded 165 own sehool, known as the General Motors instiiace of
Technology, at Flint, Michigan. This school takes care of 2,500 students
and has a waiting list of 6,000, A little booklet describing the activities at
this sechool can be obtained h_\' wriling the sehool direet.

The Henry Ford Trade School, at the Highland Park Plant of the Ford
Motor Company, at Detroit, Michigan, is another school organized to train
their voung employees. This school takes care of 3,000 bovs and haz a
waiting list of over 8,000, A little booklet deseribing eourses, edueational
methods, and all particulars, ean be obtained by writing direet to the sehool,

The Hudson Motor Car Company, Detroit, Michigan, is starting a
sehool with the objeet of graduating 25 to 50 bovs a vear. They will com-
bine work in their own plants with part time study of sueh subjects as shop
arithmetie, mechanical drawing, elementary metallurgy, and other subjects

Many Other Manufacturers are operating their own training school,
ag: Umted Shoe Machinery Company, Peabody, Massachusetts; General
Electric '['uln]:‘l:'ll'l:i.'_. 1""\-{'|!1('|H‘r'1:1c]|1:. New York : Studebaker ( 'ul'||i'|t'uli||l|, Houth
Bend, Indiana; and others whose names space will not permit listing.
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Precision Mechanical Units of the Automobile

Line Type Water Cooled
Automobile Motor
This illustration showsz a
modern automobile motor.
[t is a complex unit of mech-
anizm having several hun-
dred parts, all of which must
he aceurately machined and
Atted in order to produee
a smooth running motor,

Hervicing these motors re-
quires the same care on the
part of the automobile me-
chanie as iz given in the fac-
tory when the motor 1s first

built Flg. 144. Automohile Motor with Sections Cut Away
3 to Show Congtruction

The accurate
machine opera-
tions in the mod-
ern  automobile
manufacturing
plant are handled
on precision tools,

o ST, [ b, s
Fiyg. 145, Frout Wheel and Stesclng 00w U8 WILIGILATE Q0 148 Rasr Wheel Hub and
Mechendani modifientions  of Brake Drum
the principle of
the baek gearced, sorew cutting lathe,  All putomaobile
parts are made to the most acenrate limits beeause the
unité operate with preeision at high speed.

The Student in Auto Mechanics iz taught Lhe
fundamental prineiple of the automobile motor and 1=
given practical train-
g in repairing and
a=sembling the var-
ious units. Preeision S
tyvpe  eguip-
ment is
nsed inthese
shops: thus
the student
is trained to
become a

skilled

Fig. 148. Ignition Unit workman. Fig. 14%. Cluteh and Transmission
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Aircraft and Aeronautics

Vocational Departments
in many of the Public Schools
are providing iraining courses
in Aeronautics. Practical
shop work such asg, disman-
tling, assembling, repairing
and servicing the airplane
motor is given along with the
theory of aerodynamies.
Hpecial attention 18 given in
these schools to the precision

Fig. 143 lane Service Shop of the Universal Alr

" Elivies m b il Clalumguy, 100 s Ay gt

methods that are used in manufactur-
ing, maintaining and servieing the air-
plane and motor. Students trained in
1|'|'|-L-\'."|.1' :'zl-\'hl.Hll Fh”l]?‘«- 1“'1_!1][]"." ‘i]\i_]]l';"d ill]ﬂi
efficient workmen with excellent op-
portunities for the future in this rapid-
ly expanding industry,

Fig: 144, The Modern Airplans

The Aircraft Industry, with its manufacturing plants, maintenance
shops and airports, offers great opportunities to the youth with mechanieal
training and a knowledge of aerodynamies. The Wright Brothers, Curtiss,
Lindbergh, Byrd, Chamberlain and others have made it possible for the
voung man of today to make rapid progress in aeronautics if he has me-
chanieal training and ability.

Servicing and Maintenance at Airports
The modern airport has every facility for maintaining, servicing and re-
paviring sirerall of all kKinds, The mechanical equipment used is the latest
and most modern and isecapable of handling the finest and most aceurate work.,

Fig. 146. Air Yiew of Part of the Chicago Airport Showing Hangers and Service Shops
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Aircraft and Aeronautics

The illustration
at the right shows
the first airplane,
invanted and hailt
by Chewille and Wil-
buar Wright of Day-
ton, Ohio, and fown
for the first time in
1903at Kitty Hawk,
North Carolina.

Flg. 154

The Wright Brothers’ First Flight

Mechanical geniug and mechanical ability on the part of the Wright
Brothers developed the first airplane motor and eraft that actually flew.
All the parts of this motor and plane needed to be built with the utmost
precision and accuracy becanse of the necessity of being light and at the
game time having ample power,

The first plane was built on the back-geared, serew-eutting lathe. This
machine was necessary for turning out various parts of the first airplane
motor. Today the lathe is the most widely used machine in the plants
manufacturing airplane motors of the various types.

All parts of the airplane motor operate with preeigion; hence, they should
be repaired and maintained on preeision tools such as the gerew-cutting
lathe, which is capable of turning out the most accurate work.

Lathe used by the Byrd South Polar Expedition

Commander Richard E. Byrd and his aszociates recognized the necessity of
the back-goeared, serew-entting lathe for maintenance and repair work when
starting on the South Polar Expedition. Two Bouth Bend Lathes were taken
along—the 16" size to be used on the base ship “City of New York,” while
the 9* lathe is to be used at the various temporary bases set up on the ice to
service the planes. The two sizes selected are capable of taking care of all
mechanical deviees aboard ship and the general need of the arrplanes.

- L

ﬁ‘ﬂj“' Commander Byrd's base uhip_"l:'lty HE}-‘K' The 16 inch Mew Model Mator Driven

Yark" in New York Harbor just pricr to wuth Bend Lathe, ready for operation in
sailing for the Antarctic the ship “"City of New York®
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Aircraft and Aeronautics

Underwonsd & Uindero

Fiz. 157. The Graf Zeppelin Dirigible

The Largest Modern Dirigible, the Graf Zeppelin, which made the
historie flight from Germany aeross the Atlantic Oeean to the United
States and return, October, 1928, with passengers, mail and express,
Captain Hugo Fekener commanded the airship.  Ilis training and atabity
were |‘\|"'_1‘i'|]1]|:'|:¢i|r|_l' for the suceess of the [‘|H|r'|l making fight.

At the right is shown
one of the :h'i]'p]'.llll'h' Lo
be used by the Byrd
South Polar Expedi-
tion. This is one of the
modern Ly pes used for
mail, express, and pas-
SENECT PUrPOSES.

Fig. 158, One of Byrd®s Antaretic Alrplanes

The Airplane Motor is a |_:]:ii:|'|.1:l.' complex
and delicate unit of mechanism becanse 1t
o, porfectly fitting

2t nave 1 3
parts, with a minimum of friction. It operates
at high speed with low fuel consumption and
develops tremendous power.  The most mod-
ern methods are used to repair and service the
various parts of these motors.

have perfost he

Fig. 159
Water Cooled -

Airplane Motor

™

The Water Cooled line-type airplane
motor, shown above, while eimilar to the
automobile motor, is more highly developed
and has less weight per horse power.

The New Radial Type of air-cooled motor,
shown at right, has attained great popularity
hecause of its low weight per horse power and
dependability, Col. Lindbergh nsed this type
of motor on his famous trans-Atlantic flight. Fig. 180. Air Cosled Airplane Motor
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Types of Airplane Motors

At the right iz shown an illustration of
a twelve evlinder, water cooled, “V" type
motor which is the type used in many
eommereial  planes  and  government
planes. Low head resistance permitting
higher air speed is the chief advantage of
the water cooled motor.

Aeronautics students are given com-
plete training on servieing and main-
taining airplane motors in scores  of 5
schools in the United Btates, Fig. 161. ‘¥ Type Airplane.Motor

Radial Type Air Cooled Airplane Motor

At the left iz shown a line drawing illustrat-
ing the prineiple of the radial type air-cooled
airplane motor using gasoline for fuel. This
iz the same type of motor as illustrated in
Fig. 160 on page 74. The mechanical equip-
ment uzed i manufacturing and =ervicing
these motors must be capable of turning out
work with the finest of aceuracy and precision.

Pheto Courtesy of
Pacicard Mator Co,
SHOLE CARBURETOR!

Fig. 162. Radial Type Airplane Mator

Radial Type Diesel Motor —Air Cooled

At the right is shown a line drawing of the
recently developed Radial Type Diesel Motor
for airplane use which uses crude oil for fuel.
Note that no ignition equipment is used.
Firing in the evlinders iz accomphshed by
compressing the fuel oil and igniting it with

the heat of compression. The parts are [ T et
machined and fitted with extreme aceuracy / Phots Courlesy of Packard Motor Co
80 as to I'I.ﬂ].d thi!ﬂ h]..f:‘;]:l Eﬁnlpr@ssiﬂn i.“ fhﬂ -':m.: POEFERDENT FUEL PLAPS

compreszion chamber, These motors must
be serviced with precision tools. Fig. 163, [Nesel Radial Type Motor




Size of Lathe for the Auto Repair Shop

"

Fig. 168. 8=inch Junior, Back Geared, Screw Cutting Lathe

The 9-inch Junior New Model South Bend Lathe

For the Auto Repair and Service Station Shop

For the Small Shop.— The 9" x 3" Junior New Model South Bend Back
Geared Serew Cutting Beneh Lathe is the popular and practical gize to use for
small work. It is a precision tool that can be used to true commutators, make
bushings, reface valves, finish semi-machined pistons, make small replace-
ment parts, eut any kind of standard serew threads from 4 to 40 per inch,
make preeision tools and do general machine work with the finest aceuracy,

Fig. 170. 11-inch Quick Change, Back Geared, Scraw Cutting Lathe

The 11-inch New Model South Bend Lathe

For the Auto Repair and Service Station Shop

For the Medium Size Shop.—For handling medium size work in any au-
tomotive repair shop, large orsmall, the 11x4’ Quick Change Gear New Model
South Bend Back Geared Serew Cutting Lathe is the popular and practieal
gize to use. This lathe will handle all of the work done by the 9-inch Junior
Lathe as well as heavier work because of its weight and power. It has auto-
matie feeds and will eut standard serew threads from 2 to 112 per inch.

76
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Fig- 171, 16-inch Quick Change, Back Geared, Screw Cutting Lathe

The 16-inch New Model South Bend Lathe
For the Auto Repair and Service Station Shop

For the General Repair Shop.—For the handling of general repair
work, large or emall, the 16" x 8’ Quick Change Gear New Model South Bend
Back Geared Serew Cutting Lathe is the popular and pra etical size to use for
the Service Station Shop, Garage and Electric Bhop, as it will do work on
the big jobs and lhittle jobs with equal ease. It has the power for heavy cuts,
and the precision and neeuracy for fine tool work., The swing and distance
between centers permit it to be used for a wide variety of operations,

This lathe will handle all of the work that can be done on the 9-inch
Junior and 11-inch Lathe, and in addition it will take care of all of the larger
joba that come into the average auto repair shop. The four-step spindle
eone and back gears permit eight spindle speeds. The Quick Change Gear
Box for numerous fine and coarse automatie eross and longitudinal feeds and
exceptional power of this lathe, makes 1t an 1deal tool for all classes of work.
Its thread cutting range includes standard serew threads from 2 to 112 per
inch.

16-inch Lathes are furnished in Quick Change Gear and Standard Change
Gear types, countershaft or motor drive. The regular equipment included
with 16-ineh Lathes eonsists of : double friction countershaft, large face plate,
small face plate, tool post complete, two lathe centers, spindle sleeve, adjust-
able thread cutting stop, center rest, follower rest, wrenches, lag screws and
washers,

Thig lathe also ean be equipped with attachments, such as, graduated
taper attachment, draw=in collet chuek, oil pan, micrometer stop, thread
cutting stop for the finest preeision tool work,

e
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Features of New Model South Bend Lathes

The 96 Sizes and Types of South Bend Lathes Have These Quality Features in Both
the Ouick Change Gear and Standard Change Gear Txpes

The lllustration on page T8 ahows the
New Model South Bend Quick Change Back
Ceared Berew Cutting Latl, The f:u.qun:s
described below are enumerated and shown
on the opposite page, The illustration shows
& 16-inch x 6-ft. lathe but the same features
mnd design apply to all sizes and types of
WNew Model Lathes.

The New Semi-Steel Lathe Bed i= 4
heavy gray irom easting 15 per cent ateel
which insures wesring gualities and strength.
The bed is cross riblwd by box hraces cast
in at short intervals it= entire length. The
beds are rough planed, then seasoned for a
period of four to six weeks, then finish
planed and hand seraped.

The New Headstock is back geared. The
four-step cone permits eight apindle speeds,
four direet cone drive and four back geared
drive. All gears are completely eovered
with gear guands to comply with all state
lawa. A quick acting bull gear clamp per-
mita changing from direet eone drive to
back geared drive or from back geared to
direet cone drive withont the use of & wrench,

The Four-5tep Spindle Cone is used on
all New Model Lathes, 13-inch size and
La;_l'qfrj because the fourth or smallest m-P
of t 1

o gone, is the most voluable.  This amall

gtep on the cone is used on work in the in-
dustrial plant and in manufacturing more
than the other threee stepa combined, as it
permits the luthe to do a great varicty of
work which is s0 necessary in modern ‘ma-
chine shop practice.

The New Headstock Spindle is made
of a special quality high ecarbon spindle
gteel, It has a hole its entire length for ma-
ehining rods and bars through lathe chuck
and draw-in collet chuck, The steel throst
enllar i3 hardened and ground.

The New Headstock Spindle Bearings
of high quality phesphor bronze, are de-
signed for benvy duty work and are adjust-
able for wear. The bearings are hand
seraped to a perfeet fit with the spindle,
Patent oil cups insure an ample supply of
oil to the ronze hearings.

The New Tailstock is heavy and rigid
with & long bearing on the bed. Tt is pro-
vided with set-over for taper turning, The
binding lever locks the spindle without dis-
t-ul'bil'l.q the alignment of centers. The tail
center 18 hardencd and self-ejecting,

The New Carriage iz strong with wide
bridge and has “T" slots for elamping work
for boring, and reumlni[(. A locking device
[nstens earrisge to the bed when using eroas
feed.  Fell wipera are attached (o the car-
ringe to keep the V™ wavs clean and oiled.
Tl varringe is hand seraped to the lathe
hed. The oross feed serew has Acme thread
and micrometer gradusted collar reading in
thouzandthe of an inch,

The New Apron is provided with automsa-
tie friction eross feed and automatie friction
longitndinal feed, The apron is also pro-
vided with half-nuta which are used only
when ecutting serew  threads,  The lead
gerew is splined o serve as s fesd rod for
operating the sutomatie friction feeds. The
threads of the lead serew are used only
when cutting serew threads.  An improved
automatie safety interlock prevents the half-
nuts and the automatic feeds from being
engaged at the same time.

The Mew Compound Rest is praduated
to 180 degrees on the hase and can he oper-
ated at any sngle.  The sompound rest has
an angular travel. The compound rest serew
has Acme threads, and is litted with a mi-
cromcter praduated collar that reads in
thousandths of an inch.

The New Lead Screw ol special steel has
Arvme standard threads cut on s special ma-
chine having o Pratt and Whitney master
lead serew which insures the ntmost precis-
ion and accuracey in the entting of finest pre-
eigion thread gauges, master taps, ete.

The New Quick Change Gear Box pro-
videa forty-eight changes for eotting nght
and left hand standard serew threads from
2 to 112 per inch. It also provides lor var-
wus adjustments for the automatic cross
feeds and automatic longitudinal fesds. The
index plate shows the arrangement of levers,
for entting threads and Teeds.

Sixty-four Major Accuracy Tests are
mads :{uriug the provess of wsoufseiare of
the lathe. After heing assembled the lathe
15 operated under its own power and a record
of each test iz filed in our office.

The Life of the New Model Lathe we
estimate is at least twenty-five years if given
the proper eare and attention. We are till
using in our own shop one of the first South
Bend Lathes that we built twenty-two years
ago. 1t is still in operation and is giving
good aatisfaction on produetion work.
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New Model Silent Chain Motor Driven Lathe

The New Model Silent Chain Motor Driven Back Geared Screw Cutting
Lathe is a practical, powerful and efficient tool. The motor drive unit, with
itg silent chain, eliminating vibration and noise, is the ideal electric drive for
the serew eutting lathe,

The spindle is driven by belt from an overhead cone, which receives its
power from the motor through the silent chain. The abeenee of vibration
means the eutting tool will always leave a smooth even surface, so necessary
on precision tool work.

The Constant Speed Reversing Motor iz neoessary 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, quick belt shifting. Stretch of the belt 15 taken
up by an independent adjustment.

The Reversing Control Switch (drum type) has proved the most practi-
val Lype fur lathe work., Located in front of the lathe in an easy working
position for the operator, it hag a rotary motion of three positions—Ileft, for
forward speeds; center, for neutral, and right, for reverse,

The Motor Driven Lathe iz widely used in shops where space is limited
because no overhead installation equipment is required—a hook-up with the
electric eurrent makes it ready for operation. A 9-inch lathe of this type
can be safely operated from any ordinary light socket. General Eleetric
and Westinghouse use silent chain motor driven lathes extensively.

The features illugtrated and deseribed on pages 78 and 79 apply to all sizes
of Silent Chain Motor Driven Lathes.
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Fig. 175. Leveling the Lathe

How to Level a Lathe

It is important that the lathe be perfectly level, otherwise true and ac-
curate machine work ean not be pro ueed on the lathe, If at any time the
lathe is not doing accurate work, one of the first tests should be to see if it
iz level.

Ii is also necessary that the lathe be placed on a firm foundation go as to
eliminate vibration.

Instructions for Leveling the Lathe

Level the Lathe Lengthwise and Crosswise.—Place the level length-
wize on top of the bed at the headstock end, on both front and back ways,
then place the level on the ways at tailstock end of bed. Then place level
crosswise at headstock end and at tailstock end of bed. The level should
he at least 12 long go that it will reach across the entire width of the bed.

When the lathe is perfectly level and the foor properly braced, fasten the
lathe securely to the floor with lag serews and again test to see if it is level
heeause if the lathe is serewed to the floor and it is not perfectly level it will
cuuse the bed to twist and the result will be that accurate work cannot be
done on the lathe.

The Location of the Lathe has much to do with its satisfactory opers-
tion. The lathe should be located so that the light will shine over the opera-
tor's right shoulder or so that his back will be toward the window. Leave
enongh gpace to permit a person to pass baek of the operator without inter-

fering with his work. For information on erecting and setting up counter-
shaft see book “How to Run a Lathe.”
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Fig. 176. Location of 0§l Holes

Oiling the Lathe and Countershaft

Regular Oiling of the Lathe, or any other machine in the shop. shonld
never be neglected, not even for a day. If the lathe is operated without
having the bearings and principal revolving parts oiled regularly, it may
ruin the lathe in a very short time. Keep the lathe well oiled according to
the instructions as shown helow,

Never attempt to oil the lathe or countershaft while machine igin motion,

Instructions for Qiling Lathe Units

Spindle e
- .Carriage “V*' Ways. .,
Compound Rest
Tailstock. . _.............
-Lead Screw Bearing . . .
Lead Serew and Half Nuts
Apron . ..
_Gear Box
Primary Gears
10. .Reverse. ..., ... .
11. .Back Gears. . . .
12, . Cone Pulley Tt
13. Countershaft Bearings .
14, Frietion Clutch Pulleys

LD R - T T X

il every hour first 100 hours, twice a day thereafter

Keep well niled and wips clean frequently.
.. Oil all bearings every weak.
.. 0l all bearings every woek.

Oil every day.

.0l every hour when in use, Keep lead screw clean,
-0il all bearings every day.
-.Qil all bearings every day.

0il all bearings every day.

.. 0l all bearings every day.
J0il all bearings every day.
. 0il every day.

Qil all bearings every day,

.. Fill gil eups every day.
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The Screw Cutting Lathe on Production Work

The illustration above shows sixteen South Bend Lathes in operation in
4 manufaeturing plant on production work. The New Maodel South Bend
Lathe is especially recommended for production beeause it has special fea-
tures for this work. These lathes are producing remarkable results in some
of the largest and best manufacturing plants in the country.

The Tool Room Lathe on Precision Tool Werk
The illustration above shows a 16 ¥ # New Model South Bend Tool

Room Lathe in operation in a large plant. This lathe is equipped with
countershaft drive and is fitted with draw-in eollet chuek attachment,
taper attachment, thread dial, oil pan and is eapable of taking care of the
finest tool, jig and fixture work that comes up in any manufacturing plant.
Send for a list of industries that are using this lathe in tool room work.



@

SOUTH BEND LATHE WORKS

Erection Plan for Bench Lathes
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Floor Plan for the New Model South Bend Lathe

The above drawing shows the floor plan of the 16 x &’ New Maodel South
Bend Lathe with overhead countershaft drive. The view shown at the upper
right of drawing indicates the amount of the floor space that this lathe will
oecupy when installed in your shop,

The drawing is a reduetion of a blue print that gives the entire length and
width of the lathe. It shows the distance from the floor to the center line
of the lathe and the height over all. [t also shows the distance between
bolt holes for the floor legs for fastening the lathe to the floor.

Floor plans can be furnished for any size and type of New Model South
Bend Lathe. If you are inferested in purchasing a lathe, give the size of
lathe wanted, that is, the swing, length of bed and type of drive, and we will
be pleased to send you a floor plan of the lathe in which you are interested,

In addition to these floor plans, we also furnish erection plans of each size
lathe, and when necessary foundation plans for the larger size lathes, espec-
lally where a cement foundation iz desired.

The book entitled “How to Run a Lathe” illustrated and deseribed on

page 94 of this book, containg additional information on the installation and
care of the Back Geared Serew Cutting Lathe,

3
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Rules Relative to the Circle and Sphere

To find the circumference of a circle, multiply the diameter by 3.1416.
To find the diameter of a circle, multiply the eircumference by 31831,
To find the area of a cirele, multiply the square of the diameter by .75854.

To find the surface of a ball (gphere), multiply the syuare of the dinmeter
by 3.1416.

To find the side of an equal square, multiply the diameter by 8862,

To find the cubieal content (volume) in a ball, multiply the cube of the
dinmeter hy 5236,

The radius of a circle x 6.283185 = eircumference.

The square of the diameter of a sircle 3 .TR5H4 = the area.

The square of the circumference of a cirele » 07958 = the area.
Circumference of a eirele X one-fourth its diameter = the area.
The circumference of a eirele > 159155 = the radius.

The square root of the area of a circle % 56419 = the radws.

The square root of the area of a gircle x 1.12838 = the diameter.

A gallon of water (U. 5. Standard) weighs 815 pounds and contains 231
cubic inches. A cubie foot of water containg 714 gallons, 1728 eubie inches,
and weighs 6214 pounds at a temperature of about 30 degrees Fahrenheit.
The weight changes slightly ahove and below this temperature.

To find the pressure in pounds per snuare inch of a ecolumn of water,
multiply the height of the eolumn in feet by .433.

Steam rising from water at its boiling point (212 degrees F.) has a pres-
sure equal to that of the atmosphere at sea level (14.7 pounds per square
inch.)

TDroubling the dinmeter of a pipe increnses it capacity four times.

For other tables see book “How to Bun a Lathe”.

MISTAKES!

We all make mistakes. When you make a mistake on a piece of work
correct and report if as soon as possible. Do not let it get by. People who
shrink from letting mistakes he known for fear it will react on them only
make matlers worse by so doing.
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Gear Information

Diameter, when applied to gears, is always understood to mean the piteh
diameter,

Diametral Pitch is the number of teeth to each ineh of the pitch diameter,

Example:  If & gear has 40 teeth and the piteh 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 dimioeirul piteh.

Number of Teeth required, pitch diameter and diametral piteh given.
Multiply the pitch diameter by the diametral piteh.

Example: If the dinmeter of the piteh eircle is 10 inches and the diametrsl piteh
is 4, murtipl:f' 10 by 4 and the produet, 40, will he the number of teeth in the CEAr.

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

Example: If the whole diameter iz 1014 and the diametral pitch is 4, multiply
10}4 by 4 and the product, 42, less 2, or 40, is the number of teeth,

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

Example: If the number of teeth is 40 and the diametral piteh is 4, divide 40 by
4, and the quotient, 10, is the pitch diameter,

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

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

Example: If the number of teeth is 40 and the digmetral pitch is 4, add 2 to the

m I:k‘mklux 42, und divide by 4; the quotient, 1024, 18 the whole diameter of gear or
k.

Distance Between Centers of two gears required. 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 tecth respectively, and are 5 piteh,

add 50 and 30, making %0, divide by 2, and then divide the guolient, 40, by the
dismetral pitch, 5, and the result, 8 inches, ia the center distance,

BUTSI0E INI-H-!T'FH‘
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Sizes of Tap Drills for Standard and Special Screw Threads
U, 5. Standard Threads marked with #_ 5 A, E. Standard Threads marked with §
All Thresds in Table that are not marked are Special Threads
. _ ) Doecimal = | _Deomat_ |
reh | Iumeale |Tago | s s | e | gl
20" 7 02010 1* g 0.5312
1 4 13,2090 5 12 5y, 115469
1 27 ] 0.2130 L8t e 0.6TS1
281 3 0.2130 27 G 0.5937
32 % 0.2187 = — - — -
— — 1 1n* 18y 0.5937
| F 0.2570 16 [ 06250
20 1T, (1. 2656 —
54 241 I 0.2720 10 ng 0.6562
27 J 0.2770 iy 12 06719
32 e 0.281% 161 1 0.6975
—— 27 gy 0.7187
16* i u.31§5 —
20) ilg 0.3281 1 1* 0.7187
3y 244 Q 0.3320 Y -1 Gl i
27 i 03300 o+ g, 07656
o - T 12 ilg, 0.7969
14* U 0,360 2 5 - :
% | = | % | O %ol W& | 58| omar
e - e 27 | Ta 08457
T B g | %4 0.5251
13* g 0.4219 —
g 201} g 0.4531 a* % 0.8750
24 g, 0.4531 1 12 B, 0.921%
a7 1ig 0).4687 144 Vi 0.0375
e — 27 S 00657
12 5 0.4844 - = -
s | 188 | % | 05156 | 1-14 7 L | 0.0844
| % | w | 05812 | | 19t | 13 1 D4R
Sizes of Tap Drills for Machine Screw Threads
The American (Nativnal) Standard Coaree-and-Fine-Thrand Series
Coarse Thread Series Fine Thread Series
] Diacirmal = ] I 1
ot | mumuie [mogoe| iR || gmar | Tk TR ol
. : 0 i) % (L0468
o) o ] 1 72 53 0.0595
- o 2 i 50 0.0700
3 48 47 (1L.OTES 3 56 45 0.0820
4 | 40 | 43 | oo0se0 -
H 0 % HiBLE 4 48 42 00935
- i 5 44 i 01.1040
o ¥2 ! 0.1065 . i il i
8 32 20 01360 g 38 2 01360
10 24 25 0.1495 :
! 10 32 21 0, 15090
12 24 16 0.1770 12 a8 e 1820
3{45 20 7 0.2010 1 28 3 0.2130
15 F 0.2570 i o T 0.5750
% 16 B 0.3125 % o Q oo tesd
g 14 | 10,3680 g 2 (3008
13 ug | 04219 o D 32| vl
e et )




SOUTH BEND LATHE WORKS 91

Weights and Measures
Troy Weight
24 graing = 1 dwt. 20 dwts. = 1 ounce. 12 punces = 1 pound
Used for weighing gold, silver, and jewels

Apothecaries’ Weight

20 graine = ] geruple B drachme — 1 ounee
3 seruples = 1 drachm 12 ounces = lﬁou.nd
The ounce and pound in this are the same a8 in troy weight

Avoirdupois Weight

27105 gruins = 1 drachm 4 quarters = 1 cwi.
16 drachme = 1 sunee 2,000 pounds = 1 short ton
16 ounces = 1 pound 2,240 pounds = 1 long ton
25  pounds = 1 quarter
Dry Measure
2 pints = 1 guart 4 pecks = 1 hushel
B quarts = 1 peck 36 bushels = 1 chaldron
Liquid Measure
4 gills = 1 pint 4 guarts = 1 gallon 3114 gallons = 1 barrel
2 pints = 1 quart 2 la = | hogshead
Measure of Solidity
1,728 cubic inches = 1 cubie foat 27 cubie feet = 1 cubie yand
Time Measure
60 seconds = 1 minuts 24 hours = 1 day
G minutes = 1 hour Tdays = 1| week
28, 29, 30, or 31 daya = 1 calendar month (30 days = 1 month in computing interest)
365 daye = 1 year 466 days = 1 leap vear
Circular Measure
60 seconds = 1 minute 30 degrees = 1 sign
G0 minutes = 1 degree M) degrees = 1 gquadrani,

4 quadrants = 12 signe, or 360 degrees = 1 eircle
Long Measure

12 inches = 1 foot 514 yards = 1 rwd B furlongs = 1 statute mile
3 feet =1 _‘r’?'l‘{l il = 1 E'—'-rl'--‘!'!i'--ﬁ SO Bees = 0 Sddite mde
Cloth Measure
24 inches = | mail 4 mails = 1 quarter 4 quarters = 1 yand
Mariner's Measure
i [t = | fathom 6,080 feet, = 1 nautical mile
100 fathoms = 1 cable length 3 nautical milea = 1 league
10 pable lengthe = 1 mile
Square Measure
144 sq. inches = 1 sq. foot 304 sq. yards = 1 sg. rod 4 rosds = 1 pere
Osq. feet = 1 aqg. yd. 40 sgorode = 1 rood 640 acres = 1 sg. mile

Metric Syatarn of Weighta - :
The gram iz the primary unit of weights, in the metric system, and is the weight in a
vacnum of & cubic centimeter of distilled water at the temperature of 39.2°F,

10 milligrams J =1 centigram (eg.) = 0.1543 troy grain
10 cenligranms £ = 1 decigram ( ggj = L4643 troy graing
10 derigrams = 1 gram [g.) = 15.432 troy grains
10 8 =] gram = (L3527 avoirdupois ounee
10 decagrams = 1 hectogram = 3.5274 avoirdupois ounees
10 hestograms = 1 kilogram (kg.} = 2.2046 avoirdupeis pounds
10 kilograms = 1 myriagram = 22046 avoirdupois pounds
10 myringrama =1 quin:ﬁT(q.:l = 220.46 avoirdupois pounds
10 quintals = 1 tonne {t.) - A avoirdupois pounds

1 kilogram per kilometer = 0.67195 pound per thousand feet

1 Euum:l per thousand feet = ].4852 kﬂnﬁrﬂma per kilometer

1 kilogram per square millimeter = 1,423 pounds per square inch

1 pound per square inch = U.DM’??!.% kilogram per square millimeter
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Different Standards for Wire Gauges in use in the
United States

Dimensions uf Sizea in Decimal Parts of an Inch

[
Birm- | Wash- .h!‘::; L8
Numher American, | ingham, | bum& | W.&M. jenn Im- Gtubs Feanidard Number
of or T Moen, Bl Bk W | perial Biee] o Tor al
Wire Birown & Hiuts' Woar- Magic | Cols | Wire | wq St and Wire
Cinigee Bharpe Iron cesler, Wire Maic | Gsuge Plute Iron Cruage
| Wire | Mz, Wire anil Besl
CEbE B [ Gougn | et L Ellas L
| |I l.ﬂﬂﬂ:ﬁ | ..... ||l.'ﬂlu“m
OO | ..o ST R 1Y 404 | ..... | 46876 (DI
o | loi0 (005 | 482 [ | AT D00
(NN 46l 454 | 3938 | .011 006 | 400 |.....|. 40625 (M
W BT e 425 3625 |.012 L 372 375 (LA
L1 A4S - 380 3310 | 0133 (M= 348 34375 L1
0 32456 a4 3065 | 0144 oang 324 3125 ]
1 2803 L300 2830 | .0156 | 010 300 227 | 28125 1
2 25763 C 2R 2825 0166 | 011 e | .219 HHG25 2
3 22042 254 2437 01vs o1z 252 | .212 250 ]
4 1431 (228 253 0188 | .013 232 207 234376 4
] 18104 L2320 070 |.0202 | 014 21 | 2 21475 5 B
] 16202 2063 1920 |.0215 | 016 192 (201 HF125 il
7 14428 180 1770 | 023 (018 170 100 1875 7
5 125449 1G5 1620 | .0243 | .020 160 197 171875 b
b 11443 148 1483 | .0256 | 022 144 194 15625 ')
10 10139 134 1350 | 027 024 128 191 140625 10
11 (0742 20 1205 | .0284 | .026 116 158 125 11
12 (00 1] 1065 |.0206 | .020 104 155 109375 12
13 071961 085 0915 | .0a14 | 031 o2 182 09375 13
14 (4054 083 0800 | 0326 | 0835 030 180 078125 14
13 VLTG5 iTz | ovea | opsas | oas | o072 | O17R | 0708125 15
16 (ENR2 LN 0625 | 036 037 (M4 175 25 16
17 045257 058 | 0540 | 0877 | 038 (054G 172 (15625 17
18 040605 040 | 0475 | 03056 |.041 048 165 (150 18
9 03580 M2 o410 | 0414 043 | .40 104 04375 19
o) 031961 34 0348 |.0434 | 045 (1511} 11 0375 20
21 8462 032 03175 | 0446 4T 032 167 | 034375 1
22 (025347 024 | 0286 | 0483 | 048 028 155 | 04125 2
23 022571 025 o268 | 051 0451 n24 153 | 028125 23
24 0201 (22 0230 | .055 656 | 022 15l 025 24
26 myg 020 | 0204 | D586 | 069 (20 148 | 021875 25
26 01594 018 | .0181 626 | .063 | 018 146 | 01876 g i
27 014185 016 | 0173 | 0858 | NAT | .0164|.143 |.0171873 an
28 012641 014 0162 | 072 071 0149 139 | 015625 I8
20 011257 013 | 0150 | 076G 075 0136 | .134 | 0140625 2
Al 0125 012 | 014 | 080 0RO | 0124 (.127 | .0135 30
a1 (MIBF2E 0 012 085 016! 120 | 0109375 al
32 NOTas ] 0128 A0 0108 | 115 | 01015625 32
43 00705 []h1) 0118 095 | 0100 .112 | 009375 33
a4 (G304 a0y 1 T il e s 0002|110 | 00859375 34
35 (W56 4 004 1,12 15 T 0084 | 108 | 0078125 a5
3 (5 (k4 OOy 0076 | (106 | 00703125 36
37 (M)4453 ks 0068 | 103 | 006640625 a7
38 (MRS Q060! 101 | D625 a8
3 DE5E1 _D05Z | (a9 oy 39
40 3144 0045 | 097 | 40
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A-FRAME
B-ANMIL

C-SPINDLE
D-SLEEVE
E-THIMBELE .
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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 1) is marked with forty lines to the inch, corregponding to the number
of threads on the spindle.

Each vertical line indieates a distanee of one-fortieth of an inch. Every
fourth line is made longer than the others, and is numbered 0, 1, 2, 3, ete.
Each numbered line indicates a distanee of four times one-fortieth of an
ineh, 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 tweo divisions indicates Lwo thousandths, ete. Twenty-five divisions will
indieate a complete revolution, .025 or one-fortieth of an inch,

To read the micrometer, therefore, multiply the number of vertical divis-
ions 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,
(TX25=1754+3=178)
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Care of the Lathe—
Cleaning, Oiling, Adjusting, Leveling, ete.
.ﬂ.pFI.icp.ﬁncn of Lathe Tools—
Turning, Facing, Threading, Forming, ete.
Grinding Lathe Tools—
Clearance, Rake and Angle for Cast Tron,
Soft Bteel, Tool Steel, Brass, ete.
Sa‘l:l:ing Lathe Tools—
Height, Angle, ete., for various metals.
Cutting Speed of Metals—
Casl Tron, Btecl, Brasa, cte.
Centering —
Locating and Countersinking Centers,
Centar f‘!rii]a, Countersinks, ete.
Care of Lathe Centers—
Hard and Soft Centers, Alignment of
Centers, Truing Centers,
Machining vn Centera—
Turning and Facing, Rough and Finish
Turning, Use of Follower Hest and Center
Rest.
Drilling in the Lathe—
2 Jaw Universal Lathe Chuek, Drll Chuck
in Head Stock Spindle, in Tail Btock
Spindle. Drill held on Tail Stock Center,
Grinding of Drills— Proper Angle, ete.
Thread Cutting —
[1. 8. Standard Threads, Acme Standard,
%‘uure Threads, External and Internal
reads, Multiple Threads, Right and
Left Hand Threads, ete.

44-pag :
views illustratin
operation of the
tachments,
the mechanic.

Tt contains complete instructions on setting up
the lathe, how to grind and sei lools, the
cutting feeds and speeds for machining metals,
the eutting of serew threads, the various sizes and
s of lathe dogs and their application, also the
mounting of wo
drels and numerous other important subjects that
the mechanie has oceasion to refer to.
this book is included with the equipment of each
New Model South Bend Lathe.

Price, each, 25 cents. Mailed posipaid any-
| where in the world. Coin or stampa of
country aceepted.

““How to Run a Lathe’’

Authoritative Manual on Lathe Work

“How to Bun a Lethe” is an authoritative
manual covering the fundamental operations of
the modern back geared serew cutting lathe. This

¢ hook containg more than 300 practical
and describing the care and
the and the use of various at-
Tt is & valuable reference book for

propsar

¢ om e diferent types of man

copy of

any

Partial List of Contents

Taper Turning and Taper Boring—
Using Tail Stock Set-over, Taper Attach-
ment, Compound Rest.

Chucking— ]
Showing application  of Indepe L
Chucks, Universal Chucks, Combination
Chucks and Drill Chueks,  Truing work
in Chuck, Holding work for turning, bor-
ing and threading in the Chuck.

Face Plate Work—
Face Plate used as o Driver. Centering
work on Face Plate. Face Flate used ns
a Chuck. Angle Iron on Face Plate,

Draw=-in Collet Chuck Attachment—
Uge in production on small agcurate work.

Tool-Room Lathes—
Showing application of the Taper Attach-
ment, Thread Dial, Draw-in Chuek, il
Pan, (il Pump.

The Lathe as a Screw Machine—

Showing the use of the Tool Post Turret
Haddle Turret, Turnstile Turret, Han
Lever Turret, Hand closing Lever for

Diraw-in Chuck.
Milling Operations in the Lathe—
Keyseating, Facing, Bquaring a Shaft, ete.
Grinding in the Lathe—
Internal and External Grinder, Electric
Grinder, Belt Diriven Grinder,

Miscellanecus Lathe Operations—
Ilustrated and deseribed.
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8-inch Junior Lathe Catalog No. 23
A Popular Lathe for Small Work

The 9-ineh Junior Lathe Catalog is a 20-page booklet,
illustrating and deseribing the 9-ineh Junior New Model
Lathe. Each tg.rjiuu of B-ineh Junior Lathe is shown and ex-
plained in detal.  An interesting booklet for the shop
vwner Who needs a emall back gosred serew culting lathe.
The illustrations tell the story a hundred times better
than words,

The Attachments, Chueks, Tools and Acoessorics prag-
tical for use on the %-inch Jiunior Lathe are alzo shown
with deseriptions and nrices

=8 ARG pricca.

The use of the small serow cutting lathe is explained
and illustrated ; speeial equipment for production work
is shown; also a variety of operations that come up in
every shop.  Many othar interesting items are given.
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| swing to 24-inch awing,
| Each size is desoribied wi
f A full line of Attachments, Ch ucks, Tools and Aceess-
ories for use on Bouth Bend Lathes are also shown

| This catalog has 72 pages with more than 300 illustra-
Itisa reference book of eonsiderable value to any-
one wha is interested in mechaniesl equipment,
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South Bend Catalog No. 89-A
Complete Information on Scuth Bend Lathes

Our new General Catalog, No. 80-A, illustrs de-
seribes and %rjm the entire line of New Madel

outh

eared Serew Cutting Lathes from 9-ineh

nuntershaft and Motor Drive.

ite features nnd apr.r.iﬁratjmm.

Silent Ghain Motar Driven Lathes
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Milling and Koywsy Cuiting Atftachment
Chucke, Tools and Ane
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—== = ] Balanging Whinals
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Brake Drum Bulletin No. 29
Revolutionizes Old Methods of Truing Brake Druma
Here ia & booklet that every automobile mechanic will
It shows the New Model South Bend
Brake Drum Lathe in three sizes and two types of drive,
with features, specifisations aned priees of each.
Self-Centering Mandrels and Univensal Bearing Adapt-
wheels, are illustrated and described in
trucks and buses are listed with the
rels and adapters to use,
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Plant of the South Bend Lathe Waorks, at South Bend, Indiana

Facts About the South Bend Lathe Works

The South Bend Lathe Works was
estublished ot Bouth Bend, Indians, in
1906. For twenty-two years the entire

plant has bec

i devoted exclusively to the

manufacture of South
Serew Cutting Lathes,
aver 43,000 South Bene

Bend Back Geared
Theres are now
1 Lathes in use in

shops and various industries throughout
the United States and 78 other conntries.

Lathes on Production Work in Our Factory

I"he above illngirativn shows s group of
gixteen South Bend Lathes o weraling in
gur fuctory. These and other special
manufacturing machines built in our shop
mmsure aeeuracy aml precision in all New
Model South Bend Lathes,

The Factery of the South Bend
Lathe Works represents an investment
of more than one million dollars.  The

plant faeilities include the hest modern
machine and tool equipment to insuré
acenrpey and interchangeability of parts,
We build 96 sizes, tvpes and drives of
New Model South Bend Lathes. The an-
nual production capacity is 4,500 lathes.

Lathes in Assembly Line Ready for Testing

This illustration shows the assembly
ponm where the lathes arc assemlied
from the umits in lots of twenty-five.
They are afterward tested for accuraey
and peears of these tests are kept in our
office for future referemee.

A Group of Employees of the South Bend Lathe Works










