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The Latest Shop Practice,
Methods and Equipment

for the Correct Servicing of

Armatures Bushings
Valves Pistons

This Shop Equipment:
—Is recommended by Automohile Manufacturers
—Is recommended by Truck Manufacturers
—I]s recommended by Bus Manufacturers
—Is used by 3,000 suecessful Service Shops
—Does work most accurately
—Is guicker and simpler than old methods
—Eliminates single-purpose machines
—Brings new business
—Keeps the work in your own shop

—Gives your customer confidence that his
work will be done accurately and economically

—~Can be purchased on Easy Payment Terms.

first time the approved and most practical way to
service armatures, reface valves, make bushings
and fit semi-machined pistons. These parts, all of
which are aoriginally made on the lathe, must he
serviced with precision and accuracy. Ower 90%
of the work in the small shop is on the armature,
valve, bushing and piston.

No. 2 Book on Larger Work

—We are printing another book, showing the
latest shop practice for the correct servicing of
flywheels, brake drums, crankshafts, connecting
rods, etc. [If interested, write for a copy.




Fig. 1. Startlng Moter Armature

Fig. 2. Cenerator Armaturs

Servicing Armatures
Truing the Commutators of Generator and Starting Motor Armatures

The correct way te true the commutators of starting motor and generator
armatures is to mount the armature between the centers of a back-geared,
screw cutting lathe and take a cut over the face of the commutator. The
lathe is equipped with various spindle speeds and the power feeds required
for truing the commutator accurately and quickly. The average time required
for each job is from two to three minutes.

After an armature has been in service for some time the commutator be-
comes worn and the mica insulation projects above the
copper segments as the mica is harder than the copper.
This prevents good contact between the brushes and
the commutator and causes arcing and burning of the
copper segments. The only remedy iz to machine the
surface of the commutator true in the lathe. This will
restore the original smoothness and accyracy of the
commulator surface and the armature wih be just as
good as new. Perfect contact is assured between the
brushes and the surface of the commutator.

Fig. 3. Truing the commutator of & motor generator armature in & 9-inch Junlor South Bend Lathe
4
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Fig. 4. Close-up of a Commutator Being Trued in the Lathe

Truing Armature Commutators in the Lathe
The illustration above shows an armature mounted between the lathe cen-
ters for truing the commutator. The round nose tool bit is set on center
and is being fed from right to left across the commutator.

Attaching Lathe Dog to Shaft—Wrap a piece
of brass around the shaft to prevent possible
damage in tightening the set screw of the lathe
dog. Examine both center holes of the armature
shaft to be sure that they are clean and free from
burre. Place a drop of cil in the center hole Fig. 5. Use Sheet Brass Arcund

¥ Armature Shaft ta Prevent
for the tailstock center. Damage

Setting the Tool Bit on Center—Adjust the
tool bit so that the point of the tool is exactly
in line with the point of the lathe center. Use
% a round nose tool bit ground fat on top with

no back slope and plenty of front clearance
(about 10 degrees). Notice the illustration.

Fig. 8. Set Cutting Edge of Lathe
Tool Exactly en Center
Turning the Commutator—Hone the cutting edge of the tool bit to a keen
edge and use a fine automatic
inngihw_‘]'inn'r feerd. Feed the tool [ 1
toward the headstock, taking a -
light chip. The lathe spindle
sheuld run at about 350 1 400
R.P.M. This speed iz obtained on
the 9-inch South Bend Lathe by
dizengaging the back gears and
placing the belt on the center step
of the cone pulley, using direct
cone drive. Turn the commutator
down just enough to produce a e A ——2
smooth, true surface. Fig. 7. Truing the Commutatoer of an Armature
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Undercutting Mica Insulation of Generator
Armature Commutators

After truing the commutator of a generator armature the mica insulation

between the segments should be undercut.

This prevents the brushes from

coming in contact with the mica as the copper wears, thus affording better

service,

The commutators of starting motore are not usually undercut becanse the
high amperage current required in starting would be apt to cause arcing.

A recess js-inch deep cut close to
the shoulder of the generator commu-
tator as in Figure 8 will make the
mica undercutting operation much
EAsIET,

Undercutting the Mica by Hand—
In the small shop the mica insulation
is generally undercut by hand. lhis
method is very satisfactory where only
a few armatures are machined each
day.

Te undercut the mica insulation
between the segments of the commu-
tator use a hack-saw blade with the
set of the teeth ground off so that
it will cut a slot the width of the mica.
The teeth of the saw blade should
point toward the handle. The mica
should be undercut to a depth of
about . inch, keeping the slot regu-
lar in shape and the edges free from
mica. See Figure 10,

Polishing the Commutator—After
undercutting the mica insulation the
rough edges must he polished off
smooth. This is best done by run-
ning the lathe at a high speed and
polishing with a fine grade of sand-
paper wrapped around the commuta-
tor. ever use emery cloth for the
polishing operation as emery dust
lodged between the segments of the
commutator will cause a short circuit.

Mica Undercutting Machines—
There are many excellent devices on
the market for undercutting mica,
which will save time in the shop hav-
ing sufficient business to justify the
investment. We can supply a rotary
type electric mica undercutting attach-
ment for the lathe, See page 37 for
description and price.

oo

Fig. B. Receasing Commutator for Undercutting
Mica Insulation

I HACRAW WAOL [ PRl westll

DETaL af TEETY

Fiz. . Undercutting Mica with Hack-saw Blade
Ground te Correct Width

CORRECT INCORRECT

Fig. 10. Correct and Incorrect Method of Under-
Cutting Mica Insulation

Fig. 11. Palishing the Commutator After Truing
and Undercutting
|
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Armature Shafts Without Center Holes

Drilling Center Holes in Arma-
ture Shafts — Some armature
shafts do not have center holes,
but it is a simple job to center
them in the lathe. One end of the
armature shaft is held in the uni-
versal 3-jaw chuck and the other
end is supported by the V7
shaped rest which is adjusted for
correct height by centering on the
diameter of the tailstock center.

The operation of centering shaft Fiz. 12. Drilling Center Haole in an Armature Shaft
is performed by bringing the "V
support in contact with the end of the shaft, while it is revelving. Feed the
center drill into the work, using the hand-wheel of the tailstock., Use just
enough pressure with the V"’ support to back up and steady the shaft, allow-
ing the drill to find the dead center. Use oil on drill and “V" support.

Restoring Damaged Center Holes in Armature Shafts—IF the center holes
of an armature are damaged, .
mount one end of the armature in -]
a 3-jaw universal chuck and
mount the other end of the shaft
in the center rest on the lathe and
adjust its jaws in contact with the
shaft. Set a slender, sharp pointed
forged tool in the tool post exactly
on center. With the Cumpnuncl
rest set at 60 degrees, take light
eutz at high speed. removing only
enough stock to true up the center

}I-ﬂ]l! KEEP the jﬂ.“"ﬁ of the center Fig. 13. Restoring a Damaged Center Hole in an
N Armature Shaft

reat well oiled.

GHE L FUT

Special Centering Collets—5Spe-
cial centering collets are some-
times used in mounting armatures
having no center holes in the ends
of the shaft. The armature is
driven by a 3-jaw universal chuck
and the tailstock end is supported
by the centering collet. However,
for the small shop it iz an easy
matter to drill center holes in ends
of uncentered armature shafts,
Prices of collets on request. with & Bwecial Centering Collet



B I SERYICING ARMATURES

Ford Generator Armature— 7 3
The 1930 Model “A" Ford Gen- .
erator Armature is mounted in the
lathe for machining the commuta-
tor, as shown in Figure 15, This
armature is mounted without re-
moving the ball bearing and end
cap, 1::-:,-" placing the lathe dog on
the shaft at the commutator end
and supporting the other end on
the tailstock center. The tool bit
is held in a left hand offset tool
holder and is fed from left to
right. This method is used be-
cause the tapered end of the shaft

is too short to attach a lathe dog Fig. I.Eilnsﬂ:g ﬁ::;::‘;rinﬁi:‘;ﬁ:"?nr%mgn“f Cap
:

for driving the work.

Ford Powerhouse Type Arma-
ture— [The Ford 1928 Model "A™
generator armature, known as the
power house type armature, is so
constructed that the armature

Fig. 16. Ford 1828 Armature Mounted on Fig 17. Power House Type Ford Armature Mounted
Ep.oci:l.l Mandrel on Special Mandrel for Truing Commutators

shaft is not removed from the car with the armature. In order to machine
the commutator it is necessary to make up a special tapered mandrel with a
nut te hold the armature ngoinst the tapered section. When the armature
is mounted on thiz mandrel the commutator may be machined in the usual
manner. The illustrations show the method of mounting and machining the
commutator n{ I1'1;sv: ty e |:':|I: armature.

Armature with Slotted Shaft—Some generator armatures are made with
a milled slot in one end of the shaft which eliminates the center hole. This
type of armature is centered in
the opposite end and can be e
mounted with the slotted end in
the 3-jaw universal chuck and the
commutator end on the tailstock
center, as shown in Figure 18, |©
The ball bearing must be removed
and the chuck jaws grip the shaft
on the bearing seat. The slotted
portion of the shaft is gener- L _=

{'1“}? not Hl]ﬂ:lﬂ'i.i!n[]}' accurate for Fig. 18, Generator Armature with Sletted End

: Mounted in Lathe for Machinine
r_'hun:lr.mg. Commutator
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Straightening Bent Shafts—To
straighten a bent armature shaft,
place the armature between cen-
ters in the lathe and spin by hand.
Mark the “high spot” on the shaft
with chalk. Remove armature
from lathe and support the ends
on Lwo piﬂl::ﬁ. {J.F ]JIE‘I.EE sel un an
anvil or other firm support.
Strike the shaft on the “high
epot’’ with a lead or brass
hammer,

Place armature in lathe, test Fiz 15 Marking the “High Spot” on a Bent Arma-
ﬂn(] ma.:rk a.gﬂin, -”.'liS uperatiun ture Shaft with Chalk for Straightening
should be repeated until the shaft
runs true. Another method of
ﬁtrﬂightﬂning iz to use a dial test
indicator instead of chalk for
locating the “high spot.”

Truing Field Poles—Occasion-
ally it is necessary to true up the
field poles of the generator or
starting motor, due to the fact
that the bearings have become
loose, permitting the armature to
strike the field poles.

To true up and smooth the Vo s Bk Hiie e S
field poles, the generator or mo- % I s ek Souts Baad Eatke T
tor frame is mounted in the lathe
in a 3-jaw chuck, gripping the

machined surface on inade of +|1n frame. Than tap tha auter and inta hn-r:.-

tion so that it runs true on the inside diameter. A light cut should be talen
to true the field poles concentric with the inside diameter of the frame.

Soametimes field poles are sn hadly damaged that it is necessary to install
new ones. The usual practice is to install the new feld poles in frame and
then place the unit in a lathe and true up field poles so that they will he
round and concentrie with the hcarings before .'J.ssenl:l:rlin:_’_{ with the generator.

Servicing Magnetos in the Lathe

FI-S 21 Fadn Contact F“mnh Fig. 22, Truing the Field Poles Fig. 23. Truing the Caollector
Worn il:ﬂ'm:tu Dis- ol a Shuitle Type Magneto Ring of a Shuttle Type
tributor Armature h:iagngtu Armature



Making Bushings in the Lathe

In Various Sizes and Tvpes from Bronze, Brass and Steel

In the servicing of automobiles, buses and trucks, re-
placement bushings are frequently required. The best
method for ebtaining these replacement bushings is to
make them on a screw cutting lathe, as outlined on the
following pages. A replacement bushing can be made
on the lathe in a very short time at a small cost. The
operations required in making bushings are very simple.

Fig. 24. King Fin Bushing

The shop that is egquipped to make its own bushings
iz in a position to render its customers prompt service,
and the expense of carrying a large stock of finished
bushings, is eliminated. Sa many different sizes and
types of bushings are required that it is very costly to
carry replacement bushings in stock. Usually the shaft
is worn as well as the bushine, necessitating an under-
sized hole.

Bushings can be made on the lathe of any material
such as bronze, brass, steel, etc., and of any size or
shape required.

Fig. 28, Wrist Pin
Bushing

ings T the Lath
Fig. 28. Starter Cluteh Important Bushlugs That Can Be Nnde 54 the Lathe

Bushing Starter Moter Bushings King Pin Bushings
Wrist Pin Bushings Drive Shaft Bushings
Yalve Stem Guide Bushings Brake Shos Cam Boller
Valve Rocker Arm Bushings Stesring Gg_ar Eccentric Adjust-
Fan Shaft Bushings ing Bushings

Wrist Pin Bushings

Brake Control Lever Bushings
Cam Shaft Bushings

Valve Tappet Guide Bushings
Steering Arm Bushings

Pump Bushings

Facking Giands

Spring Shackle Bushings

Fig. 28, Steering
Arm Bushing

s, e B L T S
Fig. 20. Making a Replacement Bushing on a #-inch Junior South Bend Lathe
10
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How to Make a Bushing in the Lathe

The operations in making a bushing are fundamentally the same regardless of
the size or type of bushing. The illustrations below show the operations in
their proper sequence.

Truing Up Work in the Lathe Chuck

Select a piece of stock of the same
matenal as the bushing to be replaced,
.:-i]"!r'nll l'1|'H"'-F1lgl|'i|]'l inr']ﬁ I:\rgrr in r]'i:lrru--
ter and one-eighth inch longer than the
original bushing. Mount the stock in a
lathe chuck. If the work does not run
true, chalk the “high spot” as shown in
illustration and adjust work in jaws A0

it will run true. Up Rough Stock in
Lathe Chuck

Facing the End of the Work

Face the end of the work smooth,
being careful to adjust the cutting edge
of the tool so that it is exactly on
center, otherwise a small projection will
be left in the center of the stock which
will cause the center drill to run off
center.

Centering the Work

Mount a drll chuck in the tailstack
spindle of the lathe and center drill the
end of the stock using a combination
center drill and countersink. The work
is center drilled to start the large drill
and to prevent it from running off cen-
ter. Feed the center drill into the re-
volving stock by turning the tailstock = e

hand-wheel, very carefully at first. Fig. 32, Cemtering Bushing to Start Drill
Straight

Drilling the Hole

Place a drill in the drill chuck and
drill thrnl;g]‘: work allowing at least one-
sixteenth inch on the inside diameter
of the hole for boring and reaming.
Withdraw drill from work frequently to
remove the chips which accumulate. [f
drilling a large hole, run lathe at slow |
speed with back gears in mesh and feed L_
drill into the work slowly. If making a =
steel bushing, use oil on the drll point.

R - — . "-.'. T
Fig. 33. Drilling Hole Through Bushing
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Boring the Hole

Mount a boring tool in the tool post
of the lathe and rough bore the hole to
within .010 inch of the finished diam-
eter. If a reamer of the correct size is
available the hole may be finished by
reaming. However, if a reamer is not
availahle the hole can be finished al-

maost as well by careful boring.

[leaming the Hole

Ream the hole to size using a slow
spindle speed. (If a reamer is not avail-
able, finish bore the hole toe At the
shaft.) Feed in about 14 inch, then
stop the lathe and test the diameter of
the hole with the shaft. If the shaft
enters the hole too freely or is too tight
the tool should he adjusted so that the
proper diameter will be obtained.

Facing the Ends
Remove the work from the chuck
and press it on a mandrel. Be sure to
oil the mandrel well so that the bush-
ing can be easily removed. Place be-
tween centers and face both ends, tak-
ing a smooth finishing cut and making

the bushing exactly the same length as
the ald bushing.

Turning the Diameters

Turn the outside diameter of the
bushing to the correct size. In taking
the finishing cuts turn only about 14
inch on the end of the bushing, then
test the diameter. [f the diameter is
incorrect adjust the cutting tool, take
another trial cut and test again. Take
the finishing cut across the entire length.

Filing and Polishing

I.._.::yii;ls a hoe mill file and with the
lathe running at a speed so that the
work will make two or three revolu-
tions for each stroke of the file. File
just :'.nnugh to make it smooth. If too
much filing is done the work will be
uneven and inaccurate. A very fine
finish can be obtained by polishing with
fine emery cloth and oil after fling.

Fig. 38.

. Filing and Polishing the Bushing

Facing the Ends of the Bushing

d
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Making a Short Bushing Complete in the Chuck

Small short bushings are made
from bar stock held in the chuck,
as shown in Figure 39. The bar
should extend far enough from the
chuck so that the bushing may be
muochined complete and then cut
off without changing the position
of stock in the chuck.

Most of the np:rat{uns are ex-
actly the same as those shown in
the preceding illustrations except
in the turning of the outside di-
ameter and cutting-off operation.

i i i.-'ﬂ'.. teine O Bushi that Has Been Ma-
Turn the outside diameter of Fig 30, Cuttnz Ol o B ag Irom the  Chuck
the bushing to the correct size,

and complete all operations without removing the bushing from the chuck.

When the bushing is completed and the outside diameter filed and polished
smooth, it may be cut off, using a cutting-off tool, as shown in above illustra-
tion. Set the cutting edge of the tool exactly on center and adjust the tool
B850 that the blm]‘uing w;||| be thc correct |1:r.|g1‘.|1 when cut off.

Fig. an. Cutting s Sersw Thread on a Bushine Fiz. 41. Drilling an 0il Hole in a Bushing
The 9.nch Soath Bend Lathe is eguipped with With the aid of a crolch cenler :~1'r.| a  drill
change gears and lead screw for cutting all stand- chuck the lathe can be used for all kinds of

w 1threads. See handbook “How to Run a drilling. There are many bushing jobs requiring
for informatlion on thread cutting. drilled oil holes, etc.

Bronze Bushing Stock

Most bushings are made of bronze
cast in bars of various diameters and
in a standard length of 12 inches. For
the convenience of our customers we
are supplying the best quality bronze
bushing stock we are able to obtain.
The market price of bronze wvaries
considerably from time to time and
the price guoted below is subject to
change without notice.

Fig. 42. Bron®e Bushing Stock In 12.inch Bars
Average Weight of Branze Bushing Stock

Bronze Bushing Stock. Price per b, F.O.B. Biga Fnr h"l'i_l["'|"|w?!|2|n_ !_h“j"_'lz.' eRId bn.
- TAETT e R e o e R R e st ST 40c  Weht The % A | | %




Refacing Valves

Of Automobiles, Trucks, Buses and Tractors

The experienced machinist knows that the lathe is the
pr.=1clical machine for refacing valves because it enables
him to do the work with greater accuracy and speed
than it could be done by any other method.
The cutter hbit of the lathe preduces a smooth,
velvely suiface that can be lapped in with
greater ease and speed than a ground sur-
face. It is possible to obtain a gas-tight seat
with little or no hand lapping

Lathe Refaces All Types of Valves
Automobile Valves Airplane Engine Valves

Truck Valves Stationary Gas Engine Valves
Bus Valves Chrome-Vanadium Valves
Cast Iron Valves  Marine Engine Valves
Steel Valves Faces End of Model “A" Ford
1 Alloy Valves Valve Stem for Clearance
An Elllf::?i:hllr

Fig. 44,
A Truck
Valve

Fig. 45. Refacing Automobile Valves on a S-inch Junior South Bend Lathe
14
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Fig. 46. Close-up of Refacing a Valve on a 8-inch South Bend Junior Lath

Refacing a Valve

Mount the valve in the chuck as shown in above Figure 46. In mounting the
valve in the valve chuck, the jaws should grip the valve stem on the surface
that slides in the valve guide bushing as shown in Figure 48, page 16. The
valve should be inserted in the chuck as far as possible without permitting the
jaws to overlap the section of the valve stem that does not operate in the valve

gui&&. This will mraduce emonth and accurate work

ProQuce LRE LY sLccis

Be Sure Valve Stern Runs True. [f it is not true, test and straighten it,
following instructions shown in Figure 53, page 17. Swivel the compound
rest to 45 degrees as shown below in Figure 47. Fasten a tool holder in
the tool post, Insert a round nose cutting kit in the tocl holder as in Fig. 46.

Set the Cutting Edee of the Tool Bit even with the point of the lathe center,
see page |8, Place the spindle cone
belt on the second step of the cone
and engage the back gears. Start
the lathe. Move the cross-slide back
so that the start of the eut will be at
outer rim of valve head.

Lock the Lathe Carriage to the
bed with the carriage lock collar
screw. Adjust the tool bit for the
correct depth of cut with the cross
feed screw and feed the tool across
the walve face ]:I}' turning the com-
pound rest screw with a uniform
motion, taking a lizht chip off the [§ g
valve face, as shown in Figure 46. Fig. 47. Compound Rest Set at 45" Angle
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Hollow Spindle Valve Chuck Accurately Centers
Valves for Refacing

chuck, used for holding the
valve when refacing, is bhoth
durable and accurate, It is made
by one of the foremost manu-
facturers of chucks and is the

l ] " - - 5 i

Fig. 48. Jaws of Chuck Are Relieved in Center and Grip

The jaws of this chuck are

unusually long and are relieved

} result of years of experience.
i in the center. The chuck is so

Valve Stem Whars It Fits Valve Guide constructed that it will accu-

rately grip the wvalve on the

same sechion of the stem that fits the valve guide bushing and hold it con-
centric with the axis of the lathe spindle. The valve chuck has a hollow spindle,

which permits the valve stem to pass through the chuck.

Chuck Holds Valve Same as Valve Guide Bushing

The hollow spindle wvalve chuck holds the wvalve
exactly the same as the valve is held by the valve guide
bushing when it is assembled in the engine. By holding
the valve in this manner and taking a cut across the
valve face, it is machined concentric with that portion
of the valve stermn which fits the valve guide. When the
valve iz replaced in the engine it will fit perfectly and
will require very little, if any. lapping.

Fig. a5. ERefacing a Truck Walve in the Lathe

Truck, Bus and Tractor Valves

All truck, buz and tractor valves may be refaced by
turning in the lathe with the greatest accuracy and pre-
cision. These valves are refaced the same as automo-
bile valves. The time required for refacing each valve
iz from 2 to 3 minutes. One or two cuts may be taken,
depending upon the condition of the face of the valve.

Fig. 50. A Proaperl Re-

!m?-:l Valve A.wpq;br;d in

the Engine with the Valve

Stem Fitting  the Valve

Guide and the Valve Face

Fitting the Yalve Seat Per-
fectly
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Refacing a Valve of an Airplane Engine

Refacing the airplane valve is the
same as refacing any automobile, bus
or truck valve and the operations are
performed in the same manner and
with the same tesl eguipment.

The illustration at right shows an
airplane valve held in a valve chuck
and being refaced as described on
page 15. The time required for re-
facing an airplane valve runs from 5 = _
three to four minutes. Fig. 51. Refacing an Airplane Valve in the Lathe

Facing End of Ford Valve Stem for
Clearance—A Model A" Ford Valve
is adjusted for clearance by facing the
end of the valve stem, as shown in
Figure 52. This Hlustration shows the
valve held in the 3-jaw universal chuck,
and the lathe tool adjusted for facing
the end of the wvalve stem. A split
valve guide must be used in chucking
to support stem.

; It is possible to adjust the lathe tool
Fig. 52. Facing the End of a Ford Model “A”  with the compound rest feed screw
Valve Stem for Tappet Clearance d = E fiuch
graduations for facing any amount re-

quired from a fraction of a thousandth up. This permits the mechanic to

face off the end of the valve to any degree of accuracy required.

Straizhtening Bent Valve Stems—
If the valve stem is badly bent or if
the valve head has warped o that it
is not square with the valve stem the
valve should be straightened before
being refaced. The best method for
straightening the valve is to chuck
the end of the stem and support the
valve head with the toilstock center
of the lathe. The center in the valve '
head should be thoroughly cleaned Fie- 53 Testing and Straightening a Valve in
of all carbon deposits to assure the
valve head running true. Start the lathe spindle, running the lathe at a
fairly high speed and hold a piece of chalk against the valve stem where
it appears to run out the most. This will mark the high side of the stem.

To straighten the stem, place it on an anvil or smooth metal block and tap
the high side with a mallet. Place the valve in the lathe again and repeat the
testing and straightening operation until the valve stem runs true. With a little
practice valves can be very quickly and accurately straightened in this manner,
and many valves that would otherwise be discarded can be refaced.




16 REFACING VALVES

Notes on Valve Work

The South Bend Method of refacing valves by turning in the lathe is a
great improvement over older methods, because it produces a better job
in half the time. Another advantage is that the valve which has been
refaced accuralei}r in a lathe will require but Very little hand Iapping to
secure a perfect seat.

| —The average time reguired for refacing a valve in the lathe
is two minutes.

2—Refacing a valve requires three operations, (a) place valve
in chuck; (b) take one or two light cuts with lathe tool;

{c) remove valve from lathe.

3—Don't let vour lathe tool extend too far from the tocl holder
when taking a cut. See the illustration below for correct

setting,

4—Usze a round nosed tool honed to a sharp edge when refac-
ing valve. This produces a smooth finish.

5—To adjust the tool bhit on a lathe, slide the tool post wedge
back and forth until the cutting point is at the correct height.

6—All angular or taper work should be done with the cutting
point of the tool even with the center points of the lathe.

7—Always straizghten a badly bent or warped valve stem before
:I'E'EEI’.‘jI'IE’. See page 17.

8—Don’t throw used valves away unnecessarily. A used valve,
if straight and true, is better than a new wvalve because it is
seasoned.

9—The methods of refacing valves as described in this book
insure the greatest accuracy, precision and economy. This
is proved correct after a practical experience of more than
five years.

10—Don't let your lathe stand idle. [t handles many other jobs
besides valve work. After the valves are finished, use the

lathe for armatures, bushings, pistons, etc.

11—Valves made of all metals including cast iron. nickel steel,
semi-steel, silchrome steel, and other alloys can be machined
quickly and accurately on the lathe.

12—TFor truing valves, adjust o
the cutting edge of the
lathe tool so that it lines
up exactly with the point
of the tailstock center.
Thiﬂ- IPB- htﬂessar}r J'n ﬂ'rl:'ET
to get the correct taper

on the valve face. See
Bia 54 Fig. 84. Set Cutting Edge of Lathe Tool

Exactly on Center

B




REFACING VALVES

Fig. 55. Relacing a Valve with Stem Held in Chuck and Valve Head on Center

Refacing Valve with Valve Head

Supported on Tailstock Center

The illustration shows another method of refacing valves in the lathe. The
end of the valve stem is held in the valve chuck and the valve head is sup-

ported on the tailstock center.

This method is considered very practical and

is preferred by many mechanics although it requires more time.

In order to support the valve head on
the tailstock center for refacing, the
valve must be centered. If there is no
center in the valve head, the center hole
can be drilled in the same manner as
ghown in Figure 12, page 7,

The valve stem should alse be tested
to be sure that it is not bent or warped.
If the walve stem is not straight and
true it should be straightened accord
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Fig. 56. Making

Valve Guide Bushings can be made
in the lathe wvery guickly and eco-
nomically. The operations required
in ma.lting A n:pla.cl:m:nt valve f_;u:icl:
bushing are the same as for making
all other bushings, as shown on pages
10 to 13 inclusive.

a Valve Guide Bushing

Fig. 57.

Winding a Valve Spring

Coiled Springs are used on valves
and for other purposes, and can be
made in the back-geared, screw cut-
ting lathe, as illustrated above. They
can be made in any size from steel or
brass spring wire, to meet any shop
requirement,



Aluminum Piston Cast Irom or Semi- Invar Strut Piston
Stewl Piston

Fig, 58. All Types of Fistons Can Be Finished Quickly and Accurately
in the Lathe

Finishing Semi-Machined Pistons

All sizes and all types of pistons for automobiles, buses, trucks and tractors
can be finished more quickly and accurately in the lathe than in any other type
of piston fnishing machine. The lathe has the necessary range of spindle
speeds and automatic feeds for doing the work with speed, accuracy and
economy.

Machining the piston is better than grinding because by using a fine feed
the cutting tool produces a smooth, accurate finish
and leaves the pores of the metal open. [t is there-
fore ohvious that a turned piston will lubricate itself
and the eylinder walls better because the open pores
in the piston absorb and retain the oil

The action of the grinding wheel on the surface
of the piston closes up the pores and produces a
hard glazed surface which does not absorb the oil
readily and wears the walls of the cylinders more -
rapidly than turned pistons. !

m

oy ey B Hi-l- .:I.J.:-'-' _._...5_!

Fig. 59. Taking a Finishing Cut on a Semi-Machined Piston in a S.inch Junior
South Bend Lathe

20




FINISHING PISTONS 1

Fig. 60. Finishing an Aluminum Alloy Semi-Machined Split Skirt Piston

When taking the finishing cut on pistons of all types the direction of the

cutting tool is from right to left or toward the headstock, as shown by the
arrow in above illustration.

Fig. 61. Finishing a Semi-Machined Cast lron or Semi-Steel Piston in the Lathe

The hnishing cut leaves the surface of the piston perfectly round and
smooth. The direction of the tool for the finishing cut is always from right
to left as shown by the arrow in ahove illustration
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Finishing Semi-Machined Pistons in the Lathe

The method of mounting and the operations required for finishing both
aluminum alloy and cast iron semi-machined pistons are the same. Each
operation is illustrated and explained below in the proper sequence as they
should be performed and apply to both types of pistons.

Reaming the Piston Skirt—The
bevel in the piston skirt must be
rearmned as shown in Fig. 62, to
correct inaccuracy due to warping
Il SEAsUning. The piston skirt
reamer is mounted on the No, 44
piston adapter shank which fits in
H'u: I:apt-.'r of the ]':u.a.clgtar_‘lt gpindle.
Engage the back gears to lock the
spindle, as the reamer does not
revolve. The piston 1s turned b]f
hand and iz fed against the reamer L.
by turning the tailstock hand :
whf‘ﬂl 0 Sma“ amount .|.:1.1I:' E-ﬂ":-h . - a‘ 3 -
revolution of the piston. Remove Fig. 62, “*;;"n‘;;_‘;,,‘,':;,ﬁ;“'?;;“ﬁ!“ Skirt of a
only enough stock to correct thein-
accuracy of the piston skirt bevel.

Mounting the Piston in the i
Lathe—To mount the piston in =
the lathe for machining, select a
cone adapter ring of the correct
size to fit the piston skirt. Adjust
the driving dog of the No. 44
piston adapter so that it will strike
the center of the wrist pin boss,
as shown in Fig. 63. The tail-
stock spindie shouid be extended
far ennugh to pcnnil‘. removal of
the piston without changing the
positivn wl the lailstock.

Taking a Trial Cut—"When the
piston iz mounted in the lathe,
take a light trial cut across its
entire length to check the align-
ment of the centers, M:asur: the
diameter of the piston skirt at
each end with a micrometer ecali-
per, as shown in Fig. 64. If one
end is smaller than the other,
loosen the tailstock clamping belt
and adjust the tailstock set-over
screws until the trial cut produces
the same diameter throughout the
entire length of the piston. In-
formation on reading micrometer
calipers is given in the handbook

P ¥ Fig. 64, Measoring Piston with Micrometer Caliper
Hnw to Run a Lathe. " tn Ehcck‘.ﬁ.li:’nm:nt of Centers

Fig. 83. A Semi-Machined Plston Mounted In the
Lathe on a No. 44 Piston Adapier
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Finishing Semi-Machined Pistons in the Lathe

Taking the Roughing Cut—"When
taking the roughing cut the feed of
the cutting tool is from left to right
or toward the piston head, as shown
in Fig. 653. 'This prevents the pos-
sibility of spreading the skirt by
forcing it against the cone adapter.
Allow 015 in. on the diameter of
the piston for the finishing eut. The
roughing cut is taken over the en-
tire ||:l‘|gth of each PiEtDTI in the set
without changing the setting of the
cutting tool or the position of the
tailstock on the lathe bed.

Taking the Finishing Cut—After
the roughing cut has been taken on
all pistons in the set, grind and ail
stone the edge of the cutting tool.
Adjust the tool bit !:r}l' taking tnial
cuts until the exact diameter re-
quired for the finished piston is ob-
tained. See pages 24 and 25 for
calculating piston clearance. Finish
turn the outside diameter nf a]l pis—
tons in the set without changing the
adjustment of the tool. The direc-
tion of the cutting tool in taking the
finishing cut should be from right to
left as shown in Fig. B, l.ig’ht cuts
are taken and the pPressure of the
cutting tool will not be sufficient to
distort the piston skirt.

Finish Turning the Piston Ring
Lands—The piston ring lands are
finished as shown in Fig. 67 by
setting the cutting tool, feeding from
right to left and finishing one land
on each piston of the entire set in
turn without changing the adjust-
ment of the cutting tool, then the
next land on each piston, etc., as
previously explained in the rough
and finish turmning operations. See
pages 24 and 25 for caleulating the
correct clearance for each land of
the piston.

Fig. 66. Rough Turning a Semi-Machined Fiston,

Feading the Lathe Tool from Left to Right

Fig. @8#. Finish Turning a Semi-Machined Piston,

Fesding the Lathe Tool from Right te Lelt

Fig. 7. Finish Turning the Piston Ring Lands of a
emi-Machined Piston
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Clearance for All Types Cast Iron or Semi-Steel Pistons

24y 3te | 30 4 to 414 St | 851

s CYL BORE — o3 | 3%;  lo4 | 4% | teb | B a6
C F+—TOP LAMD—» 1 S8 | 015 | 07| .II1J D21 A3
l _L.: Aun LAND—» .06 | oW | .0n M2 A4 016 | ME

m“—-l“ LAND—> % |07 |08 8 | o0 |61 |01

-T'U-ﬂi bty | L008% | 0bang | 00eng | 00aY LY

O The amount of clearance for cast

¢ iron or semi-steel pistons shown in

SKIRT the tabulation, 15 based on each inch

of diameter of the piston. For example the skirt

CAST IRON clearance of pistons up to 4 inches in diameter

should be 001 inch for each inch dismeter of te
cylinder bore,

On four land pistons the fourth ring land clearance is the same as the third

land. The skirt clearance rule given applies to pistons with or without skirt

r:lnga below the wrist pin.

Clearance for Aluminum Alloy Split Skirt Pistons

Do Mot Confuse with Invar Strut Pistons

Fig. &9 - Y Sy S
CYL. BORE->™ 215t03 | 3te3l3 | 3% tod | atadly | 41,.1.:.5
— — TOP LAND—* o | e a0 e 040
lI l"""Euﬂ LAND—> L or | A 3 1126
e T EANDTE i e [ T ] o
OIL LAND—™ da-inch less than Btandard Cylinder Bore Dinmeter

fl:";'-‘”l | _III'Is' .l'"H"i - wu | ebdmg

Aluminum alloy pistons require more

SKIRT ring land clearance than cast iron

pistons because they expand more

when hot. The tabulation shows the proper clear-
SPLIT SKIRT ALumly)  ances for aluminum alloy split skirt pistons,

After the skirt and lands have been finished and

the wrist pin fitted, remove the metal tacks at top and bottom of the vertical

slit in the skirt with a hacksaw blade.

Clearance for Invar Strut Pistons
Do Mot Conluse with Aluminum -"ﬂlﬂ‘_r' Pistons

Fig. 70 CYL BORE—* 21,103 |3t03l; | 3% tod |4todly  4l:ta5
s }+—TOP LAND— o | 0% 0 [ o
 — —2no LAND—= "~ o | o7 om | .05 {26
P LAND— ~ o | w7 | am | em - om
OlL LAMD— [ -inch less than Btandard Cylinder Bore Dismeter
T o | oomg | 002 | 00K | om

Care should be taken not to confuse
the skirt clearances of aluminum alloy

KIRT: and Invar strut pistons.
The skirt of the Invar strut alloy pistons is not
MNELSON completely slotted and the metal tack is removed at
lGHH::lT! TYPE the lower end of skirt only. The wrist pins should

be fitted before the metal tack is removed.
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Measuring the Diameter of the Cylinder Bore

Checking the Condition of the Cylinder
Bore—The illustration, Fig. 71, shows the
application of the dial indicator type cylinder
gauge checking the condition of a worn cylin-
der bore. By a sliding and rotary motion of
the gauge in the cylinder bore any inaccuracy
or out-of-roundness that exists is registered
on the indicator dial in thousandths of an
inch. By this method the mechanic determines
whether or not it is necessary to hone or
rebore the worn cylinder before fitting new
pistons.

Measuring the Diameter of a Reconditioned
Cylinder Bore—The correct way to meaeure
the diameter of a finished eylinder bore is to
use an inside micrometer as illustrated in
Fig. 72. The exact diameter of the c}riindcr
bore is transferred to the ocutside micrometer
and the proper amount of piston clearance is
subtracted from that measurement. (See
piston clearance charts on page 24.) The
result is the correct diameter to fnish-turn
the piston.

The piston clearance is calculated to offset
the expansion of the piston when heated and
varies according to the size and type of piston,
For example, if a cast iron piston is to have
001-inch clearance per inch in diameter on
the skirt and is to fit a cylinder exactly 3.000
inches in diameter, the piston skirt would be
turned .003 inch undersize or 2.997 inches
in diameter.

Checking the Piston Clearance—Fiz. 73
shows the methad of using a feeler gauge to
check the clearance between the finished pistun
and the eylinder bore. When using the feeler
gauge the area of contact is distributed over a
larger area than when using micrometer. To
offset this, use a feeler not over 34 inch wide
and 001 inch thinner than the amount of
clearance desired. That is, if .003 inch of
clearance is desired, use a feeler gauge 002
inch thick to check the clearance.

Before measuring cylinder bore, be sure
that it is free from scale or carbon, especially
where the points of the measuring instruments
touch the side wall.

Fig. 71. Application of Cylinder Gauge
Checking Cylinder Bore for Wear

SR e 1

Fig. 72. Measuring Finished Cylinder
Bore with Inside Micrometer

Fig. 73. Checking the Piston Clearance
with a Feetler Gauge
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Refinishing Oversize Pistons

Standard oversize pistons may be finish machined to a smaller diameter
if desired. The work is done in the same manner as described on pages 22

and 23 under the fitting of semi-machined pistons,

Owversize pistons not

having a center hole in the head should be centered as described below.

Center Drilling the Piston—The
piston is held against the piston
adapter centering ring by passing
the wrist pin through the eye bolt
driver which is screwed into the
adapter shank, drawing the piston
up tight. The piston is tapped into
position so that the head runs true,
The renter hole is drilled with a
center drill held in a drill chuck
in the tail stock Hp:i:m:]]i:. See
Fig. 74. After the center hole is
drilled in the head the piston is
mounted on the No. 44 adapter
and machined by exactly the
same method as is used for finish-
ing semi-machined pistons. (See
pages 22 and 23.)

Aluminum Slit Skirt Pistons—
The method of mounting and
machining oversize aluminum alloy
glit skirt pistons is the same as
previously explained for semi-
machined pistons of the same
type, except that the end of the
slot in the skirt is soldered with
aluminum solder before the oper-
ations are pl:rf-t:ll‘med. This pre-
vents spreading the skirt when
the piston is machined. The solder
is removed with a hack-saw blade
when the piston is finished and
the wrist pin has been fAtted.

Reaming Wrist Pin Holes—
The lathe is ideal for driving wrist
p]n hnlﬂ‘ TEAITIETS. TEE reamer :IiH
held in the 3-jaw Universal Chuck.
Using the back gear drive with
the belt on the center step of the
spindle cone the reamer is driven
at slow speed and the piston fed
over the reamer by hand, as shown

in Fig. 76.

Fig. Td.

Fiz. 75.

Fig. 78.

Drilling Center I'In:le in an Owversize Plston
on the Mo, 44 Platan Adapter

U

End of Slot in Piston Skirt Soldered to
Prevent Spreading When Machining

Line Reaming the Wrist Pin Hole in an
Aluminum Alloy Slit Skirt Piston
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Self-Centering Piston Adapters for Mounting
All Types of Pistons on the Lathe

Trpe &
Driving
Ding

oo

Cana

Hing

= Tupe B
Eve Balt Driver

Fig. 77. The Na. dd S«lf.Centering Pistan Adapter

The No. 44 Self-Centering Cone Ring Piston Adapter with No. 2D cone
ring and two driving dogs, type A and type B, is shown above. One end
of the adapter has a tapered shank to fit the lathe spindle. The vther end
is machined to receive the adapter rings. The driving dog screws into the
threaded hole_in the end of the adapter shank and can be adjusted to drive
any piston. The type A driving dog is used for pistons with center hole
in head. The type B driving dog is for mounting oversize pistons to drill
center holes in the head when it is necessary to remachine them to a smaller
diameter. The piston adapter shank when fitted with the proper adapter
rings will hold all types of semi-machined and finished oversize pistons for
machining in the lathe.

Mo, 44 Self-Centering Piston Aﬂlptcr Shank with one No. 2D Cone Ring and one T'_U'PE A

Iriinig DO RO e onn o 5ae himw o dcim o B B o ot .512.00
Tjrp-eBEjreHnltDnver..._. .50
Types of Adapter ngs Furmshed Piston Skirt Reamers

a a o n B . 2 &

¥ ¢ ¢

1] 1] il A m
Fig. 7To.
: 3 IR IR 3R iR
Fig. 7T8. C Ri Centeri R
® . = bk el Fig. 80. Plston Skirt Reamers
Prices of En:ru Illugl. and Centering Ring
= i i = " Genlering Ring Prices of Piston Skirt Reamers
Cat, For Pistons | The al g ring g
.\i:a | Frice Ir-llri:nh'-llllt. M ':-1 'pT.:';:...“: .'qm' =P
=7 = I 1 o
10| 520 i far holtng o7 i 13
iil:lj [ ﬂg n 11“- & o) 1:r|:ul'lf.'|lisnr5l1l:-“|1l.nil1 IR
iD | 25 {1.1 Iuﬁ i i & center hale in the piston hemd, L

Pries No. 10 Contering Ring....52.50 4R

T

Fi Cross Sectlon View Fig. 82. Reaming Piston Skire Fiz. B3. Drl“ln Center Hole !n
ﬂ\nuﬂ Piston Ada.?t-r and with Reamer Mounted on Plston Lfa-m.: yo_ Balt
Adjustable Driver Piston Adapter Shank Driver III-I‘.I. Eenterlng Ring
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This is the Lathe and Equipment shown in Shop on page 2

9.inch Junior Simplex Motor Driven Bench Lathe

Back Geared, Screw Cutting, Precision Type

The 9-inch Junior Bench Lathe, §llustrated Lathe Equipment Included in Price consists
above, is the same as the lathes shown clee- of Simplex Wall Countershaft and [ollowing
where in this booklet doing various sutomobile equlnmen.l illusirated omn  the waor  ahelf
servicing  jobs on armsatures, wvalves, busbbiogs wrl R 2—Fauy Pliale; 3 ool Post,
and pistons, Complete specifications and fea- ( omplete; 4—32 Lathe Centers; 5—Spindle Sleeve:
tures af this lathe are given on pages 30 and 31 ".'}. nches; T—Lag Screws and Washers:

af this booklet, The same lathe i also shown E. Change Gears for Culling Screw Threeads and

on page & as a part of the shop equipment. for Carriage Power Feeds. Installation plans

Ciher forms of drive are llustrated on page 35 and  inztroction ook “Hosr ta Rug ri-,'. 'II.:[."
The Simplex Motor Driven Lathe is arranged i."rh .llfr'm.ﬁl:u] A R s0uipTant, s

athe i= cxtra.

air Lhat a simplex countershaft is mounted on

the wall directly behind the lathe, A 13 H.P. The Price of the 9.dnch Junler Simplex Motor

motor is used o drive the lathe by means of |}:r11.'|.~n Lathe is shown in the tabulation halow,

leather beliing, / aile  owite conmtrals  the The prices of the motor, switch and otlier paris

starting and slopping of the motor. The motor are listed paparaiely =0 thal purchaser can select

can be mounted on the bench or fastensd to the whal he needs, omitting motor, switch, or other

wall depending upon where the customer wants it paris he already owns.

Frices of #=inch Junlor Simplex Motor Driven Bench Lathes

Size and Catalsg No. of Lathe i s

Now Mool el
Wwall ]

Hosthy 5
! t

| $169.00 £175.00 S18Z2.00 $190,00

i} * M., Mon-Heversing, (1-phase, "
.| Tioios eI e A $26.50 S50 Hl'i 'u 526,50
Linife S .50 A 251
4,00 4.0 ?‘.l 4.0
i widn b 275 218 2.9 F
to Lathe 1%" wide by 8% lors.. | L3 _N.ES L35 35
Total Price, Luthe nmd Eguipment as ilustrated abevw. £206,00 $212.00 | 3218.00 | S2IT.O00
2B

o T ——



Attachment and Tool Assortment No. 9-A
For Servicing Armatures, Valves, Bushings and Pistons on the %-inch Junior Lathe

The F‘u‘u“""l"i list of attachments and tools have been selected for servicing armatures,
valves, bushings, and pistons for all makes and models of trucks, buses and automobiles.
This assortment will fit and can be used on all -inch Junior Lathes, Countershaft Driven
ar Motor Driven types with foor legs or hench legs, as described throughout this bulletin,
If desired, ¥ou can oemit one or more of the attachments and tools when buying the lathe
and purchase these items later. They can be fitted in your own shop and do not have to
ke fitted at the factory. They can be placed on the lathe any time after chipment i made

Armature Truing Equipment

1 Turning Teel {L. H.}, with High Spasd Cutter Bit.,.,......... 3 2. 40

3—Malleable Lathe Dogs, 14 in., 34 in. and 144 an. ... ... ....... 220 § 4.60
Bushing Equipment

1=—Baoring Tool and Cutter Bit for Medium Work. o« v civevvncvnness S0

1—H-in. Straight Shank Twist Dall. ... ccvn i cnervivnenmnnas a0

1— 34 -in. Fluted Chucking Reamar. ... ccviversarrsercrenasanes 130

I—Cattngeal Taol TR H Y s v i e il e s s 2.60 9.40
Valve Refacing Equipment

1—Hollow Spindle Valve Chuck 34-in. capacity, fitted to lathe. . ... .. 12.50

1—S5tellite Cutter Bit for Refacing Unusually Hard Valves, ... ... .. 0. 8% 13.35

Piston Work Equipment

1—Piston Adapter with Driving Dog, | Eye Bolt Driver, | Cone Ring
for Pistons 3 L4 -in. to 314-in. diam., and 1 Center Ring 5 (-in. diam. 15.00

1—Piston Skirt Reamer for Pistons 3 Vi-in. to 3 34-in. diameter. ... .. E'.l.'I'I:I_ 24.00
Chuck and Tool Equipment Required for Above Work

1—f-in., J-Jaw Universal Chuck. .. .covncanranioaninnensnraanas 35.00

1—Chuck Back, fitted to Chuck and Latha o i i s s 7.00

1—Threading Tool for Cutting Screw Threads. . ... ... ... ... a0 3.73

2 Combination Center Drills, 14 in.; fv-in. diameter. .. ... ... ... 55 46.30
Total Cost of Attachment and Tool Assortment f.o.b. South Bend. . . .. ........ $97.65

This attachment and tool assortment can be purchased on easy payments when ordered
with any 9-inch Junior Lathe described in this booklet. The assortment is not seld on
casy payments when ordered :Eparate]}r. For more :umplele information refer to Eu.:]r
Payment Bocoklet described on page 39.

NAME OF PARTS

l==isjaw Unbversal Ghuok
lA—FReverme Chwck Jaws
I0—0hsch Dack Fitted o
GChutk and Lathe
IC=Wrenzh Tér Chosk
2—HBoring Tool. Culter Bit
nmd  Wreme b
3, 1A, IB—Lathes Dage
d=—=Chuthing Reamer
S—Twiit Drill
G==ilenter Drills
F=Eiellite Cutter Bit
fi—Twrslao Tool and Wrench
S—~Cutting-off Toal and
Wranch
i—Threading Toal & Wrench
| l==¥ale Chuck ned Wreseh
I12—Fiskon Adapler
|2A—Driving Dog
[2B—Eye Balt Driver
13C—Cone Fimg
S S R T T P T SR 11 0—Centuring Ring
Fig. 82. Attachment and Tool Assartment No. 8=A for Aute Service Shop  13—FPiston Skirt Reaser

58

Any item listed in the Attachment and Too]l Assortment not wanted, may be deducted
from the total, For example, if you do not wish to do piston work deduct $24.00.

P



Q.nch Junior New Model South Bend Bench Lathe

Back-Geared, Screw Cutting Precision Bench Lathe—Double Friction Countershaft Drive

The No. 22 9-inch Jumlor Back-Geared, Screw
Cutting Lathe fllastrated above I8 assembled from
the units of our regular No. 30 %-inch Standard
f_'hrln.:-l,- I:;r_'mr Ldl.l'\l_' l:hul we have hesn manufac-
turing for 25 wears—the same headstock, tail-
stock, bed and carriage—all are identical on the
Mo, 12 Lathe with those of the No. 30 Lathe.
lhe =ame asccurmcy minel precision, hand-aceaping
and inspection that the sntire line of New Model
Sputh Bend Lathes receive are also given to the
Mo, 22 %inch Junior Lathe.

The Headstock Is Back-geared. The three-step
COTE rowides zix spindle speeds—three  direct
cone deive and three back gear driv This pro-
vides a wide wariety of spindle speeds for Lhe
machining of all kinds of metals. The headstock
spindle has a % -inch hole, which permits machin-
ing valves held in the hollow drill chuck, uni-
versal chuck, or a draw-in collet chuck.

wmatie Tangitudinal Fead on the car-
taking of roughing and finieh-

riage per .
img cuts on A& tures, pistons and 'I:-I!.Lshlm.:s-.
The use of the automatic feed on the fAnishing

cul produces a smooth, velvety Anish.

FEATURES OF 9-INCH JUNIDOR LATHE

Back genrsd Headstock, skx spindle spaads,
Hollew Spindle. made of spesial earbos abisl.
Sprisg Latch Weverse for foedy and threads.
Phosphor Bromee Spindle Bearings,

Patent O Cisps Inbrisats gpindle hesringe
Groduated Compound Rest swhvels to amy ongle.
Tailstoth set-over for taper turning.

Carrigpe Leck for aceurate faoing.

Mieremetie Collars on erass Teed and compaund rest serewi,
Precision Lesd Serew for culfing Cheesds,
Graduated Tallsbock Spimdle,

Chpmpe Gieary for Thronds and Fesds,

Index Plate for Thread Cuftling

Automatic Lengitudinal Fesd,

Wrenchless Bull Gear Clasp

Steal Maek for Hand and Pewer Feed,

Half Mut Tar Thraad Cuiiing.

Faoged Bieel Adjustsbie Taol Post.

Tailsinck Spindle Look.

Semi-Stesl Seasoned Bed.

The Lead Screw permits cutting right and left

screw threads on bushings., armature shafls, and
other parts that it is neces-
=ary 1o  thread. e ACEOW
thread culting jobs on page
36,
Fine Turning Feeds, Each 9.
inch Junior Lathe is furnished i
with a large turning Eear along = a=%
with the regular =et of change Fo g4 = B&
gears 1o permit the use of a | 1_,...&... E‘?
very hne tuming fee | he ﬁ_d':_::'
standard set of change gears Aivs  aa ag
can also be used o produce a - Ggean - femals - £
variety of coarser feeds. [l | £
Cutting Screw Threads—An 20 33 o
index plate is atlached 1o the =
%-inch Junior Lathe and shows :g
the proper change gears bo use -
b cut all standard screw -1
m 4 ia 40 naw ineh,
r l=ft, as Faallows: . 5
8,9 i, 103, 12, Ii-
fi

e 11
, 18, 7n, 2! 24, b, 14,
%, 36, and 40

SPECIFICATIONS OF 0-INCH JUNIOR LAI’HI
Swing Over Hed.
Swing Ower Carriag
Huole Throwgh Sp
Tllram‘l Gut!lnn H;nna

Index Plate

: _d to
T iin, #ne] NER, SRR R

I::nu nlnr : ....................... 235 R. P, L.
Cauntershaft Fflclun Cluteh Pulley i1 In. x 3% in.
Width of Coae Pullw Bl e Vs I,

Glze of Splndle Mos dinm.. B Theeads

Hend and Tallstook Ellrldll' Eentlr: Mo,  Mor Taper
Calbet Capaolly ... ...............c: o in, ta V5 oEn
Lead Strew, Aome Thread. ... ....... . L B FITER

ngiilar Trawvel of {:cmn'md Aeat Tl:ll.l 1T in.
Trawval of Tailsteck Spimdie G 205 ba.
Harsgpiwar Motor Reqisfoil oo HL P
Size 1 Lathe Tool Shank. A4 im, x iR En.

Bizn al Tursing Taoal Cll“l"r HI“,
Tnilstegh Set Qver , .

Compound Rest Ense Travel.
Back Gear Ratio

4]!- H'.q in.

Met Factory Prices of 8-inch Junior Mew Model Bench Lathe, Including Countershaft and Equlpmght

Cat, No |

| Bwi | Between | Hole Thru
af Lathe | Over Sl
22-YB 015 in. iy in.
22.7B 013 in, 3% In.
22 AR nig | 38 in
22-RB | 01 % in.

Wedght

Hwing Owver Cule | Met Foet ATy
i Crmtesd Word = Priee
835 in., 515 lhs. | Bhomn £169.00
Y im. 400 lhe. | Hmarx 178.00
B4 in. 425 s, s 1R2.00
B b 1 HE 458 Tha, | Biail l'El:I-.D'}

If Floor Legs are
in

wanled instead of Bench Legs add $10.00 to above prices.



General Description of All 9-inch Junior Lathes

The S-inch Junior Back-Geared, Screw Cutting Lathe, illustrated on page
30, is the only Junior Lathe we make and is the same lathe that is shown

in every illustration throughout this hooklet.

The mechanical parts and

Features of all 9-inch South Bend Junior Lathes are identical, regardless
of whether the lathe is equipped with long legs or bench legs, counter-

shaft drive or meotor drive.

We make this lathe in these different types
because the installation conditions wary in the different shops.

Some

shops prefer the bench lathe: seme the flosr leg; some the motor drive
and some the countershaft drive lathe.

The Attachment and Tool Assortment described and listed on page 29

Iﬂ.a'

heen

selacted far uss with all 9.nch Junior Lathes. Countershaft

Driven or Meotor Driven, with Aoor legs or bench legs. The tools and
attachments making up this assortment will fit any 9-inch Junior Lathe.
If desired, the customer can omit a part of the attachment and tool assort-

ment when hu}ring the lathe and purchase these items later.

They need

not be Atted at the factory but can be placed on the lathe at any time

after shipment is made.

The Compound Rest of the %.inch Junior
Lathe is graduated in 180 degrees on the base
s that it can be swiveled 1o any angle for
refacing walves, turning tapers, and other simes
ilar jobz. The pradustions permit swiveling
the compound rest to turn valves to 457 angle,
30" angle or any other angle,

The w-igl'il: of the 8.inch South Bend Junior
Lathe, as shown in the tabulation on page 30,
iz an indication of the lathe's strength, powsr,
accuracy and wvalue. It Is a practical metal
working lathe for the machining of armatures,;
valves, pisions, bushings and many other jobs.

The S-ineh Juniar Lathe with Overhend Couns
tershaft Drive, illustrated on page 30, s the
aarme lathe that is shown in the front of this
booklet on pages 4 bo 27 for machining arma-
tures, walves, bushings and pistons of auiomo-
biles, trucks, buses and tractors. [L iz also
practical for general machine work and screw
thread eutting. Al of the johs illustrated in
this beoklet can be machined on this Iathe, also
on the lsthes wilh the varieus drives as shown
on pages 18 and 33.

Tha Lathe with Owerhead Countershaft Drive
is driwven by a double friction countershaft,
which is bolted to the ceiling and connected by
belt Lo the lineshafting that is operated by motor.
An erection ]:llfnn showing how to set up the 9-inch
Junier Bench Laths with cverhsad countershaft
drive I8 shown on page 32.

We Recommend the overhead countershall
driven lathe for the shop that is already equipped
witly lineshafting frow which otler machines ave
belng operated, But for the shop not equipped
with lineshafting, we recommend the Simplex
Motor Driven Bench Lathe shown on page 28,
Both lathes are sxactly the same, sxcept in the
torm of drive.

Accuracy Tests on the %-ineh Juniar Lathes
are made often duaring the process of manufac-
ture of the different paris snd before being as-
sembled sixty-four different tests are made. Aller
being nssembled the final test of the lathe is made
under its own power to test the spindle align-
mient before shipping the lathe to the customer.

Our GQuarantes is that each 9-inch Junior Lathe
is aceurale and mechanically perfect. Wa will
ship & 9-inch Junior Lathe anywhere in the United
Swates for a thirty-day trial in your own shop,

31

Countershaft and Egui t Included in Price
ol Cﬂuhl-lr:hl.ll Driven Lathe

Lathe Equipment included in price of the ¥-inch
Junior Lathe consisis of Face Plate; Tool Post
complete; twoe Lathe Centers; Spindle Slesve;
Change Gears for thread culling and lor carriage
power feeds: Lar Screws: Washers: Wrenches:
Installation Planes; and instrection beok, “How
to Run a Lathe” In addition, sach lathe comes
aquipped with the necessary countershaft or motor
drive arrangement to be driven from sn overhead
lineshall of from its own molor, depending upon
which type ks ordered.

All Metals such as cast lrom, steel, wrought
iron, brass, bronze, copper, aluminum, and the
various alloy steels can be meachined on the %
inch Junior Lathe. It alss can be used for the
waorking of wood, hard rubber, fiber, elc.

The Price of the Bench Lathe in the various
bed Peneths §is shown in the tabulation on page
30. The popular selling size is the }-fosl bed
length and is asually installed by the service
station shop servicing trucks, buses and aulo-
rnoksiles, Zome shops, however, have longer
work and prefer the 34 -foot, 4-fool or 4% -foot
bed lengths, which give a greater distance be-
tween cenlers.

Attachments. 9-inch Jl.minr Lathes may bhe
fitted with Attachments, such ag Draw-in Callet
Chuck, Spring Collets, Taper Attachment, Milling
and Keyway Culling Attachment, =ic

The Hard Maple Wooden Bench illustrated with
the %.inch Junior Laths on page iz nal in-
cluded in the price bult can be furnished at extra
cozt. Prices on application. If you wish to make
vour own hench, we will supply the blus prinis of
detail drawings without charge.
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9.inch Junior V-Belt Motor Driven Bench Lathe

B-inch Junior V-Belt Motor Driven Bench Lathe Cal.  Bw|

9.inch
Junior ¥-Belt Motor Driven Bench Lathe con-
nected with the eleciric lamp socket and ready

The above illusiration shows the

for operation.

Socket

The S-lnch Junior ¥-Belt Motor Driven Bench

Dperates Lathe is the same lathe as i= shown on page 50,

Nl excepl that it is eguipped wilth a motor drive unit
prry mounted on the bench back of the lathe, which
| drives the countershaft cone throagh a %-belt.

Electrical Equipment comsists of: 1 HP. re-
versing molor; reversing switch, dram Lype; wie-
ing betwsen motor and awiteh; metal comduits
wiring diagram; Y-belt belween molor and coun-
tershaft, Aat leather belt between countershafl cone
pulley and headstock spindle cone pulley.

Lathe Equipment: Face Plate; Tool Post, com-
lete; ! Lathe Centers: Spindle Sleeve: Wrenches:
g Screws and Washers and Change Gears for
culting screw threads and for carriage power
feeds: Installation Plans and Instruction Book
“How o Kun & Lathe,” as illusirated on page 11.

B-inch Jr. ¥-Belt Motor Driven Bench Lathe
“cal __‘: Taongih sql |“‘||t1I "‘." |'||I|II1LI |I
Moy, wd| O anath| Siee nf | waggny (G Cerle B i
Lathiey Med (o BHI'?“M‘" | b h-'llur{r.r [ _'I:}.:-Ib.r
{25000 | szaam B259.00

357,00 0 | 26500
264,00 | !?n[i.-l!!zuu
| 7| FR7 00 | =600

9.inch Junior Countershaft Driven Floor Leg Lathe

A-inch Junior Coontershaft Driven Flasr e

& Lat

The %9-inch Junior Countershaft Driven Floor Leg
Lathe is exactly the s=ame as the lathe shown on page
30, except that it is furmished with the long legs for
Aoor use, instead of short legs for bench uss.

~Lathe Equitmmt Included im Price of lathe con-
sists of Friction Countershafl: LT late:
Teal Post, compleie; 2 Lathe Centers; Spindle Sleeve:
Wreanches; Lag Screws and Washers: Change Gears
for cutting screw threads and for carriage power feeds;
Installation Flans and lnstruction Book "How to Hun
a Lathe,” as illustrated on page 31.

f-inch Junior Countershaft Driven Floor Leg Lathe®*

\u | Awing |Length |Eetween Pr Welght| Code Prics F.OE,
Laths |Over Bial of Hed | Cesiters B Crated | Word | Sowth Bend
440 1k, (Tl 079.00
LR A0 Tk, | K 1EE.00
2Z-A | 9% . | 480 Ik, | Elant 192.08
22-R | % Im | 515 lbs. | Bryan 200,00
*If Demch jegs Are Wanled insteac of Noor legs ceduct $i0.00,

9.inch Junior Silent Chain Motor Driven Lathe

Furmishied with Bench Legs or Floor Legs

i perates
fram

Lamp
Kocdker

b

e j;b:.::ﬁ.

Beinch Junior Silgnt Chaln Motor
Diviven Lathe

The 9-inch Junior Silent Chain Motor Driven Lathe is

the same as the lathe illustrated and described on pages
10 and 31, swcept that @1 i equippsed with Aane legas in
plead of bench legs and the South Bend Silent Chain

otor Drive, instead of the countershaft drive.

Electrical Eguipment Included in Price of lathe consizis
of: ¥ H.P., 1200 R.P.M. reversing motor; n--.--“ ng = ¥
ﬂl’lllu Lygsn wiring hatween  molor and  switi
metal conduit; wiring dl.n[::ran and leathear |'H'|I
Lathe Equipment Included in Price consiais :>"' Face
Plate; Tool Post, complete; 2 Lathe Centers: -..|l ndle
Sleeve; Wrenches; Lang Screws and Washers: Change Gears
fonr cuiting acrew threads and for carriaze power feeds:
Installation Plans and Instruction Book “"How to Run a
Lathe,” as illustrated on page 310.

B-inch Jr. Bilent Chaln Metor Driven Floor Leg Lathe*

xilale

8 Phise | 1 Plase |

Mo, of Elerd g Taingth Eize of Cyele | G0 m I
Lathg | ‘UWr of Bl Mudor O A
| Ehinll | LF ” 1oF
m.y W bn. | = M. | % HP. | srsso0 | sreen0 | greion
322.Z uig fi % H.P. | RGO | 040N 207.00
322.A 4 ft. | & W | 28800 | B1].00 B4, 00
1R 1% 11 i H,P S04.00 | 319.00 3iz.00
"If Ewrech Jegs are waenleel lBpiecd of Mour legs deduct &5.50.
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Sharpening Lathe Tool Cutter Bits

For More Complete Information See Book “How to Run a Lathe”

Careful grinding of the lathe tool cutter
bit is essential to good lathe work. The

cutter bit must be ground so that when it |

is mounted in the tool holder it will have
clearance both at the front and at the side
so that the cutting edge is free to advance
without the heel of the tool rubbing against

the worlk.

The side and end clearances of the cut-
ting edge depend on the nature of the
work to be machined, soft machine steel
requiring a sharper edge than cast iron or
hard bronze. The cutting toel will produce
a smoother finish if the cutting edge is

Fig. 84 Top View of Round Mose Turning
Toal

honed with a small oil stone.

Round MNose Turning Tool

The round nose turn-
ing tool is used for a
wide wariety of work,
including piston turning,
valve rlurur_il:lﬂ. armature
truing, etc. It may be
fed either to the rizht
ar to the left and may
be used for facing.

g

Fig.86. Round Nose
Turning Tool

Right Hand Side Tool

The right hand #
side tool is used
for facing the ends
of shafts, facing
shoulders, widen-
illg p'in'rqn ring’

3

grooves, etc. |he
p-u'int nF 1:1'.:.-. 'rnnl
must be grnu.n:' 50
that it will clear
!hl‘: Jﬂtl’lf‘ center.

Fig. BT. Right Hand
ide Taal

Side

Right Hand Corner Tool

The right hand cor-
ner tool 1a usad far An
The
angle of the tool peint
should he stiglﬂ:l_‘r |¢-$5
than 90 dﬂg’rngs, A
left hand corner tool is
made Just the reverse
of the right hand cor-
ner tool.

ishing ecorners.

9

Fig. BA. Right Hand
Carmer Tool

34

Fig. 85, Silde View of Round Nose Turning
Tool

Right Hand Turning Tool
The right hand turn-

ing tool iz similar to
‘tl‘h‘- round nose lurni:n.g
tool except that the
top is ground with side
slope away from the
left hand cutting edge.
Thiz tool is used for
heavy turning.

o

Fig.89, Right Hand
Turning Tool

Cutting Off Tool

Fig. 80. Cutting OF Tool in Holder

BACK RAKE CHIP CURVE

FRONT mmnrr/”'ﬁr'; CLEARANCE =
Fig. 91. Rake and Clearance for Cutting Off Tool

The cutting off tool is used for cutting
off stock umf for mecking operations. In
!hETPEniHE this tool, it is ground only on
the front and top, MNote that the cutting
edge of the tool is on a center line with the
wark.



Sharpening Lathe Tool Cutter Bits

For Maore Complete Information See Book “How to Run a Lathe”

Fig. 92. Setting the
Threading Tool

‘Thread Cutting Tool

The thread culting tool is used for cutting all
1. 5. Standard and 3 A E. Screw Threads. The
point of the threading teol should be ground tao
fit e:aclqg in the bi-degres angle of tocad tesl
R gauge is shown thed to int of
tool and parallel with face of work to e threaded.

Position of Lathe

Fig. 96, Teol Bit Set on Center

Tool Bit on Center
The cutting edge of the lathe ool bit i= placdd
on center for screw thread cutting and all taper
and angular turning. such as wvalve relacing. It
is also placed on center for machining tenaclouws
metals, such as copper and bronze, &8 im ois-
chining armature commulators.

Fig. 83, Applicatio Fi
ﬂ% Thrudrtrg 'I':mlllI

|
il

Lo

. Internal
hreading Taal

B4, Fig. 85. Boring
Tool

Internal Threading and Boring lools
The internal threading and boring tools are
similar to the external threading tesl and the

round noss turning tool, except that they must
b smaller and the heel of the ool bit must b=
ground away to clear the inside of the hole.

Tool Cutier Bit

Fig. 97. Tool Bit Set Abowve Center

Tool Bit Ahove Center

Far all ordinary straight turning the sulting
edge of the teol bit is placed above center ahout
5 degrees, of &-inch lor each inch in diameter
of the work. This is lo facilitate free culling
of the In placing the tool above center
cmre must be taken that the heel of the tool it
does not rub against the work.

Spindle Speeds for Turning

The G-inch Junior Soulh Bend Lathe in equlpped
weith = Uhpementsp cone pulley and back gears
giving it six spindls speeds, ranging from 39 to
594 LM, These speeds are shown in the upper
chart on the right.

The recmnmmended spindle speeds for turning
cast jrom, mild steel, brass and aluminum are
shown in the lower charl. In machining wark of
» certain clameter, select the spindle speed near-
est the speed recommended in the lower chart for
burpiug that dismetsr.  For mrample. if @ cast
iron piston 3 inches in diameter is 1o be ma-
chined find the recommended spindle spead by
referring to the lower chart, which is 76 R.P.M.
The nearest spindle speed is 4 R.P.M., which is
the speed whish should be [Tr=cr B

If the culling edge of the tool bit does nok
stand up the spindle spesd is too fast for the
material being machined and the next slower
spindle speed should be weed.

In taking roughing cuols, use a rather coarae
feed and heavy chip. Take as many roughing
cuts as are pequired bo redice the work nearly
to the finished size, then finish carefally and ac-
curately, removing only a small amount of stock
at each cut, To produce a amooth fintsh use &
round noss tool bit with the culling edge honed
on an oil slope.

33 Fm M. — Fu ger miuate st teol polil,

9.INCH LATHE SPINDLE SPEEDS |
Cione Pulley Step. .. Large | Middle Small
Back Gears In...... 30 4 110

Dack Gears Out....| 208 | 38 | 698

“SPINDLE SPEEDS FOR TURNING METALS |

Ddame- | FPevolutions par Minnts
1":':.:|-|IlI Cn=t Tron Mild F111-II Prass & lurrinum
Inches (80 F.P.AL 90 F.P.M. 150 F.P.M. 200 F.P.M.
| 1 =o | 3 | & el |
114 153 20 a82 a1l
9 ns | o | osv 352
214 B2 138 ox | 306
3 T 115 191 | 254
e L] 08 164 218
| 4 a7 56 143 191
| & 45 {5t 115 153
| & 38 57 a5 127 |



Screw Thread Cutting and Other Machine Jobs

Handled on the %9-inch Junior Lathe in the Auto Service Shop

Al b W

AENEANEEAEEEE AR RN

Fig. 100. Mational Coarse Thread

RREVVIPVVIVW ) vV

Fig. 102. Internal
Fig. 101. Right Hand Double Screw Mational Coarse
Square Thread Thread

— &

Fig. 1032, Chasing a Thread an an Auntomeabile Fig., 104, Cutting a Screw Thread on a Bearing
Axle In the Lathe Retaining Collar

=

Fig. 105. Threading a Wheel Hub Mounted on Fig. 108. Chasing the Threads on a Hub
a Mandrel Between Lathe Centers Cap Held in a Chuck in the Lathe

T s 1 15 Tl « 4
Fig. 107. Truing Hub Flange af Wood Wheel Fig. 108, Drilling a Steel Bar Held Against
Mounted on a Mandrel Between Lathe Centers Dweill Pad in Tallstock
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Electric Grinder for
ot

Fiz. 109,

Electric Grinder Mounted on Compound
Rest o thi

South Bend Lathes

The eleciric prinder attachment for the lathe,
fllusteated st the left, can be wsed for grind-
ing and sharpening various types of valve ream-
ers and cutters. straighl and_spiral reamers,
hardened steel bushings, sle. This grinder op-
erates from an electric lamp socket and clamps
on Lthe compound rest of the lathe.

The electric grinder ecan slso ba used for fin-
ishing pistons and refacing valves by grinding.
However, we do not recommend the grinder for
either of thesa jobs, becaopse lurning, as ex-
plained in the [erepart of this book, is much
simpler, quicker ond maore practical.  Price in
eludes grinder with 1 H.P. motor; one Alun-
dum grinding wheel, 4xl: inches (grain 4,
grade “M") for work up to 4% inches In diam-
eter: extension eord, switch and -u.-'lm'n[f- for
mounting grinder Lo compound rest of lethe
Specify electric current when ordering.

Electric Crindar, for B-inch Lathes, Cat. Meo.

el e e e e e B A oy ... §75.00
Adjustable Fixfure fer Holdisg Industrial ﬂiﬂﬂﬂﬁds;“

tubter Sinm. Cal. Na. et 58
Nn."lrladuﬂrlal Diamand, 5 Carat .. HODR

Sharp:-n;ng Valve Scat Reamers and Cutters

3]

Sharpcnlng w ﬂ-l!ra.ighl; Reamer
The electric srinder can be used for sharpen-

ing straight reAamers, spiral reamers, Lapsr ream-

ers, milling cutlers, keyseat cutlers, eic. This

Fig. 110,

grinder iz further illustrated and described in

beok “"How to Hun a Lathe.

Fig. 112. B-inch Mator Drive Bench Emery
Grinder

This is the same grinder as ia shown in the
shop illustrated on page 2. The grinder operates
from lamp socket and comes fully sguipped with
two U x8-inch grinding wheels—ape fine and one
conrse, extension cord, plug and switch, whesl
guards and adjustable tool rests and a 5 H.P.
110-valt, 60-cycle, | phase motor, 1,800 H.P.M.
B-ingh Motor Drive Bench Emery Grinder;

Catalog Moo 4., civasincnniscsinnnnas £35.00

37

&

s & 3 : i
Fig. 111. Sharpening Valve Secat Reamer
The walve seal remmer above is mounted he-
tween cenbers in the Iathe. The grindor is
mounted on the compound rest at o praper
angle and fed by turning the compound rest
handle. The =pring stop locates each culling
blade in succession in position to be ground.

Electric Mica Undercutter,
Rotary Type
The Electric Mica Undercutter is practical for
relieving mica insulation between segments of
various size commutators. 1t is bBolted to the
saddle of the lathe and does not interfere when
iruing the commutator, as the undercutier spin-
dle can be roised out of the way through the
vertical adjustment,
Electric ca  Undercutter for B-inch Lather
Catnlog Mo, BET..cavuarsaisssiansass 500

Fig. 113,




“How to Run a Lathe,” a Valuable Reference Book

A Copy of This Bock Is Included with Each %inch Junior New Model Lathe

i 1]

cené:. Mlﬂied I‘n.‘iul:-
o o paid anywhere in the
L l--'w world. Coin or

Slze B} *x8"—160 Fages
300 Illustrations

Four hundred dif-
ferent types of lathe
jobe in modern ma-
chine shop practics
are illustrated and
described in this
baok. More than one
million of these
books hawve been puake
lished
twenty-three years.
Ope of thess books
will be found in the
ey uipuneni

South Bend Lathe.

Price of additional
copies, sach, 13

atamps af afny Ccoun-
try accephod.

Competent authorities say that this is one of
the most complete books written on the subject
of the back-geared, screw cutting lathe.
taine one hundred and sixty pages and more than
three hundred illustrations, all devoted to the eree-
tion, installation and operation of the screw cut-
ting lathe.

It con-

the last

of  each

Two Sample Pages

Partial List of Contents

Care of the Lathe—

Cleaning, Oiling, Adjusting, Leveling,
etc.

Application of Lathe Tools—
Turning, Facing, Threading, Forming,

eic.
Grindinl’ Lathe Tools—
Clearance, Rake and Anglc far Cast |rnn,
sSobt Steel, ool 3tesl, Brass, ate.
Setting Lathe Tools—
Height, Angle, ete.,, for wvarious metals.
Cutting Specd of Metals—
Cast Iren, Steel, Brass, ste.
Centering—
Locatin and Countersinking Centers,
Center Drills, Countersinks, ete.
Care of Lathe Centers—
Hard and Seoft Centers, Alignment of
C:.-.nl:c-r:, Truini Centers.
Machining on Centers—
Turning and Facing, Rough and Finish
Turning, Use of Follower Rest and Cen-
ter Rest.
Dirilling in the Lathe—
B-ﬂaw Universal Lathe Chuek, Drill
Chuck in Head S5tock Spindle, in Tail
Stock Spindle. Drill held on Tail Stock
Center.
Grinding of Drills—FProper Angle, ete.
Thread Cutting—
L. 5. Standard Threads, Acme Standard,
Sguare Threads, External and Internal
Threads. Mu!tip]: Threads, Right and
Left Hand Threads, ste.

38

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

Chucking—
Showing application of Independent
Chucks, Universal Chucks, Combination
Chucks and Drill Chucks. Truing work
in ﬂl’luck,_ !‘loldi_ng wurTE funr_ turning,
boring and threading in the Chuck.

Face Plate Work—
Face Plate used as a Driver. Centering
work on Face Plate. Face Plate used as
a Chuck. Angle Iron on Face Plate.

Draw-in Collet Chuck Attachment—
Use in production on small accurate
WOork.

Tool Room Lathes—
Showing application of the Taper Artach-
ment, Thread Dial, Draw-in Chueck, il
Pan, Qi Pump.

The Lathe as a Screw Machine—
Showing the use of the Tool Past Turret,
Saddle Turret, Turnstile Turret, Hand

Lever Turret, Hand closing Lever for
Draw-in Chuelk.

Milling Operations in the Lathe—
Keyseating, Facing. Squaring a Shaft,
elc.

Grinding in the Lathe—
lnternal and E:l:tcrr.ml 'Gri:nlli:r. Elnl:‘l‘.rir.'.
Grinder, Belt Driven Grinder.

Miscellaneous Lathe Operations—
lllustrated and described.



Interesting Booklets for the Mechanic

9-inch Junior Lathe Catalog No. 22

New Model South Bend
O Inch Junior Lathe

A B b eared Serom armied Provikson Tisd

{ TSmnall
(| B =T TR

 — -- - -

F

A Popular Lathe for Aute Repair Work

The %:inch Junior Lathe Catalog is a 20-page hooklet, Bia"z117,
with ower |00 illustrations, describing the 9-inch Junior Mew Mode]
South Bend Back-Gemred, Screw Culting Lathe, in the wariows
types and sizes, each of which is shown, explained in detail and
priced. This j= an interesting booklet for the shep owner and
mechanic who peeds a small back-geared, serew calting lathe,
It plvas complste features and specifostions of tha 9-inch Junior
Lathe shown in the Model Auto Service Shop on page 2 and as
described on pages 30 and 33, The illustrations in this catalog
tell the story a hundred times better than worda.

A line of attachments, chucks, \ools and accessories practical
for use on the ¥-inch Jumor Lathe are also shown with descnp-
lions and prices.

Mailed .ﬁ.nrlll'wr\p in the World, Pullpaid, Nao Ch:rgn
PARTIAL LIBT OF CONTENTS
Caiinfrrehnit Mriven Aensh | akhas Graduated Tanie Atfachmont
Fieor L Il.uln-u. Countershait and H-MIIIII and Keyway Cutting Attach-

Mebir  Dirive

s“II.l:‘I"h GChain Motor Driven Banch Draw-in Collet Chuok Atachment

B5 Grinding  Attachments
Horizantal Mater Driven Bench Lathes

Size 8%"x11%, 20 Pages

General Catalog No. 91-A

Complete Information on Sowth Bend Lathes
Our new General Catalog, Mo. %1-A, illustrates, describes and
E:h::l. the entire line of %6 sizes and types of New Model South
nd Back-Geared, Screw Cutting Lathes, from 9-inch swing to
24-inch swing, Countershaft and Motar Dirive.
in fully described with ils features and specifications.

A full line of Attachments,

for use on South Bend Lathes is also shown.

has 104 pagea and more than 300
It is o reference book of considerable
value to anyone who is interested in mechanical eguipment.

Mailed Anywhere in the World, Postpaid, No Charge
PARTIAL LIST OF CONTENTS

This catalog s 6*x97,
two-color illustrations.

Quick Chan Gear Lathes
Slﬂld‘lﬂ Bp‘,',‘.“ Gur Lulht

Tl

Gap Etl Lathes
Brake Drum Lathes
Large Swing Lathes
aper  Attachment
rimding Attachment

e ATt
| TieSouth Bend
Flan

Er b o of i

i etk
| Ranith Bend Tathes

“You the use of the lathe
for it

Examples o Frl:l-nl Jebs  for tha
Sell-Coataingd Maoter Driven  Beneh Junlor Lathe

LEENEE Ghucks. Tesls and Aceesiories
Simplex Motor Drivem Benéh Lathes

= _'___|

~ SouthBend
LATHES

Each size of lathg ) |

Chucks, Tools and Adccessories

~ Catalog
No.9l-A
i! Soomfmnlunghis.

Silent Chain Molar Difvia Lathas
ell-Contained Mater Drives Lathis
Heriznatal Mater Driven Lathes
Simplex  Mator Driven h
Jenior Bench and Floor Leg Lothes |
Draw-in  Gollet Ehuﬂ AR t
®illing and u,i ﬂﬂim!l‘l o U
Chweks, Teals and Asoessories 5

Size 8"x9". 104 Panes

FOULN BFOD T T — IDWIANE

Easy Payment Plan Booklet No. 91.P

Mailed Anywhere in the United States and Canada,
Postpaid, No Charge

Any South Bend Lathe can be purchased on the Easy Payment
Plan by making a down payment of 20% of the lolal order, the
balancs to be paid in lwelve cyual menthly gayments beginning
one month after shipment Is made. Simply select the equipment
from the catalog at the prices shown in any of our catalogs or
booklets and send In the order, Shipment will be made immedi-
ately on receipt of down payment.

Example of Easy Payment Order

1—MNa, I2-¥B. %-inch x 3-foot Junior Mew Model South

Band Bench Lathe, Countershaft Drive {complete with

Countershaft and Equipment as illustrated and describeed

on page 30 of this booklst).
Price F.O.B. South Bend, Indisna. . ... ..o icniniinn.n 160,00
Down Payment (2095 of §$169.00) .
Balance (3169.00 less £33 807,
Monthly Payments ($135.20 divided I:|'_|-I IZ:I ....... $10.27
Monthly Interest Charge (5% of $101.27)......... a1

Each Meonthly Payment Including [ut:rert..-ﬁ.ll.ua
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The Latest Shop Practice and Methods

of Servicing Trucks, Buses and Automobiles

5 Years Experimental Work

—In the Fall of 1925 we started a department in our plant to determine the
hest methods of ntrvi:inu truck. bus and autemohile engines and all their
parts, such as pistons, valves, generators, starting motors, bushings, con-
necting rods, crankshafts, ete. The men in charge of thizs Service Laboratery
are competent engineers and some are expert mechanica as they have seen
service in some of the large automobile manufacturing plants.

Types of Service Jobs Done

—Attention has been given to experimentsl amd rescaich work on the
sErvice j-u]:m rcquirlng’ precislan and AcCUracy in hanl:“ing. These jobs include
the following:

Tr u:u-u Brake Drumas Fin;ah':n: Pistana

Fitting Ring Gears Making Axle Shafts

Testing Crankshafts Refacing Valves

Testing Camshafts Truing Armature Commutaters
Bo ring Co nnecting Rads Making Bushin s

Recommended by Manufacturers of Trucks, Buses and Automobiles

—The result is that most of the truck, automobile and bus manufacturers
are using our equipment and service methods in their service station shops
throughout the United States and abroad. The equipment and methods for
servicing apply to all makes and types of trucks, buses and automobiles and
that is why it has been possible to go inte the work so extensively.

96 Sizes and Types ;
— The South Bend Lathe Works was established in 1906 and haz been
manufacturing Back Geared Screw Cutting Lathes exclusively for 25 years.
96 sizes and types of New Model South Bend Lathes ranging from 9 inch
suwing ta 14 insh swing in Countarchaft and Matar Driven types. for all
classes of machine work, large and small, are manufactured in the modern
plant illustrated below.

Lathe i S 3 : -k 50,000 Lathes
Builders for e i in use in the U. 5.
Twenly hive Years . £ 5 and 86 Oiher Countries

Factory Where South Bend Lathes Are Made

SOUTH BEND LATHE WORKS

343 EAST MADISON STREET, SOUTH BEND, INDIANA, U.S A,

250M—1-5-'31 Prioted in U.5.A.



