





TEXT BOOK No, 4

How to Make an 8-inch Bench
Lathe in the School Shop

Prepared for Students in Technical, Vocational and
Industrial Schools, and for the Apprentice in the Shop

e The 8-inch Bench Lathe makes a useful, prac-
C——'_ tical, and interesting project tor the school shop @Q

E.:“ that i= in a position ww build a lathe of this kind. ot

T e

g@ I This Bench Lathe may be used in groups for wood }
o turning in the Manual Training Department., ———
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'




M6T UL PIYSIIGRISH SEM SHIOA 2] pusg yinog ]

SRR CpaSgy oy Cjumg,g Bababd b SAREE] [

WU P YRy QEu) jesdps wosypwgg  asEsg




Sourn BeExp Larae Works, Sourn Dexo, Inptaxa [&]

B-INUCH BENCH LATHE

A Useful and Practical Lathe in any Shop

The above illustration shows an 3" Beneh
Lathe complete with apur and cup centers, hand
rest and face plate for wood turning, To schools
interested in this project we can furnish, if de-
gired, all the material necessary to build the
Iathe and eountershafi Lathe takes 147 be-
tween centers, the spindles are equipped with
No. 1| Morse Taper. head spindle has a % " hole
its entire length, hearings are of phosphor
bronze and are adjustable, belt on spindle cone

1% ", welght of lathe finished without counter-
shaft, S0 pounds; weight of countershaft fin-
ished, &0 poumnds.

The instruction plan for bullding this =-
Bench Lathe has been arranged to follow close-
Iy the methods used in modern shop practice,
=0 that the student who makes this Lathe intel-
ligently will be familiar with many of the fun-
damentals when he starts out on hia first job in
the industrial machine shop.
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NAME AND PART NUMBERS OF 8-INCH BENCH LATHE

O page 4 is shown an assembly drawing of the 8" Bench Lathe.
the name of each part is shown in tabulated list below,

Mo, Mame,
Bed Casting (1)
Lieg Castings {(2)
Tendetock Casting (1)
b large Cap Casting (19
Ly wmaajl - H (i
b Fronmzs Hox Castings= (%)
5 lurge b b by {2
Bpindle Cone Casting (1)
N Take-up Nut Cazting (1)
= Clamp Castings (23
ks Emall Face Plate Casting (1)
= - Dirive - " i1y
Tallstock Casting (1)
I MNuot Caating (15
£ Hand Wheel Casting (1)
b Binding Tever Casting (1)
2 Clamp Casting (1)
bl and Tool Rest Wrenvh Casting (16
A Tool Rest Cnsting (1)
[ = - - 11}
T i Hockel Casting (1)
3 o - Plate Casting (15
Clamp Casting (1)
C, 8, Hangwer Castings {2)
* o Box i 12§
“ou Looge Pulley Casting (1)
* " Tight . i 11}
" Cone " x {1}
* Coltars Castings {2
Shipper Rod Collpr Crstings (2)
Belt Shifting Finger Castings (2

I'nrt No.

Each part |z numhberad

Name,

2, B Bhipper Nut Casting {1}

Lag Herews (1)

Wasohere (6)

Steel Shima (163

Headalock Btesl-Hough Spindle 010
Headless el Sorew (16

Ko H'd. Mach, Screw tanke-up Nut, (1)
Hteel for Thrust Collar (1)

Hex. H'd. Cap Berewe (13)

Tonl Rtesl for Centers (1)

Steel Pions (40

Finlahed CHMiera for Bearlngs (29
Epur & Cap Center HStesl (2]

Drop Forged Machine Handle (1)
Machine Bolte (2)

Hex. Mute (%)

T. 8 Bpindle Steal (2)

Key for T, 8 Spindle Stes] (1)

T, A Berew Stael (1)

* ¢ Bdg, Lever Btud Steel (1)

tu HY Whenl Key L B

2y, H'd, B A, lor Tool Hest Booket (1§
Wereneh for Tool Hest Socket 2 5, (1)
Hex, Nuls (2)

Hqg. H'd Set Sorewas (0)

H'dlesa Het Herews (10

C. 8. Shaft Steel (1)

“ % Shipper Hod Stesl (1)

Tavg Borews (4}

Washers (5)

Hex HAL Cap Serew

Cotton Wick (2)
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Instructions for Machining the 8-inch Bench Lathe

MACHINING THE THRUST COLLAR

duils N, 1. Page 6. Part e, 57, Drowine Ne, 357,

Attach a 2-Jaw Universal Chuck to the Lathe
spindle. Chuck the disec; center and drill & %"
liele, Bore the hole 47/64” in diameter, finish
with a % * Standard Reamer, Press the collar
om a % " Mandrel and machine to the dimensions
shown on the drowing. Cut the Kepway in a
shaper and case harden, For instructions on casze
hatdening see book “How to Eun a Lathe ™

MACHINING TAKE UP NUT

Ank XN, 2. Poge 0, Port N, 3 Draving Yo, W,

Uhuck the casting in a 3-Jaw Chuck on the
Lathe and bore 8 hole. QGear the lathe to
eut 16 threads; cut a B, H. V thread. We will
use this nut later as a4 Eauee, to cul the thread
on the spindle. Using a nut arbor, turn anid face
the Take Up Mut to the dimensions given on the
drewing. Drill a &" hole and tap with a
% "x20 U.8.8 R.H. Tap.

MACHINING THE 3" AND 6" TOOL RESTS

Job Na, A Poge T, ravwwilogg N, 525,
Port Nos, 25 mmd 2606,

Locate the centers, drill amnd countersink
the center holes. Drive the tool rest between
ceplers with stud o the face plate, Machine the
tool rest to the dimensions given in the drawing.
The outside dlameter iz shown as 623" as it Ats
in the Tool Rest socket which iz drilled and
reamed 625"

MACHINING THE BINDING LEVER sTUD

Jok Mo, 4, Page B, Port Mo, 76, Drawiog Na, 576,

The Binding Lever Stud Is a f:x 18 [I.L8.G.
R.H, thread. The material for this piece is long
enough to make two studs. Locate the centers;
drill and countersink the center holes, With a
entting off tool divide the material in the middle
to a depth of " below the bottom of the
thread. Face the end, and finizh tarn 006"
under &*. Cut the thread slightly lenger than
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the 1%" at which the stud finishes, TUse a
miandard &" Nut for testing this stud so as to
be sure the thread is cut the proper depth. For
thread cutting, see pages 32 to &9 in booklet
“How 1o Run a Lathe. Cut the threaded por-
tion off {; of an inch longer than 13", Chuck
the stud: fare and round both ends, as shown in
drawing.

MACHINING THE TAIL STOCK HAND WHEEL
Job No, 5 Page . Part No. 17.  Deawing N, 317,

Chué¢k the hand wheel casting with the hub
outside, making sure that the outside diameter
and the hub run true. Drill the hole in ihe Lint
#7 /G4~ and ream with a Machine Reamer, keap-
ing the hole about 002" under standard. Fress
the Hend Wheel on & 1x" Standard Mondrel
and faece the Hub. Tt is important that the length
of the hub be " as indieated on drawing.
About the hest method of turning the outside
dismeter i to take a round-nose tool, and start at
the center of the rim and feed to the left slowly
by hand at the same time feeding the crozs faed
by hand in order to get the desired radius. Do
the other half of the rim in the same manner.
Follow the sime method for finishing as was

used for roughing, being careful to get a smooth
fimish. Finish by filing with a mill file, and pol-
ishing with ewery cloth and oll. The hole ehould
now be reamed with a Hand Reamer, taking care
that the Reamer is started straight.

MACHINING THE TAIL 8TOCK NUT
Jobh Ne, €, Poge 1 Part Na, 16, Drawing No, 316,

(huck the hezagon end of the easting in a
n-Jaw Chuck, taking care that the casting runs
true. Drill, ream and bore at one chueking. The
important overall dimensious on this tail stock
nut is the distance 1-5/52%, Hand ream the 157
Hole with a Standard Reamer. Press the casting
on & Standard %" Arbor, and machine to the
dimensions given on drawing., Cutting the
14" x 18-V thread should be deferred until after
the tailgtock has been tapped.

MACHINING THE HANDLE FOR HAND
WHEEL
Job No. T. Page 11 Part No. T Drawing Ne. arn.

The material for this piece is long enough
to make two handles. Locate centers; drill and
countersink the center holes, With a cutting off
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teenl divide the material in the middle to a depth
of about %", Face the ends and turn both ends
lp Lthe dimensions showo oo the drawing, A
templet should be made from cardboard o get
these measnrements. A very satisfactory job can
be turned ont by nsing the hand feed and finisk-
ing with & file and emery cloth,

MACHINING THE RINDING LEVER
dab Nu, & Page 11. Part No, 15, Drawing Ne, 315,

Locate the cenlers a% near as possible with
a center punch. Place the binding lever beiween
tenters on the lathe and revolve by hand. If the
plece |8 not centered accurately enough, changs
the conter punch marks in the proper direction.
Drill and esuntersink the center holes and ma-
Ching the handle. A gredal many of the dimen-
zions glven on the drawing are for the pattern
maker, and gre not needed for the machining,
This job can be done in the same manner as Job
N, 7, A wery good looking job can be obtained
by the use of the hand fead, then fling and 1:|La]-
ishing, Drill the hole 4" to the proper depth,

Tece the end with a counterbore and tap care-
fully

MACHINING THE SHIMS AND WREENCH

Jub Mo, 8, Page 12, Drawing N, 320
FAFT %=, 2 mmad 5, S,

There are eight shims required for each
headstock bearing, Two shims 010" ond s#ix
ghims 00257, This material iz furnished in
gtrips. Cut the shims out with a pair of shears
to the dimensions shown in the drawing,

There {s no machine work to be performed
on the tatistock wrench. It may be DECessary to
fils the end to fit the tailstock and tool reat nuts,

MACHINING THE HEADSTOOUK, TAIESTOCK,
AND TOOL BREST CLAMPS

Jub Nog 10, Page 1 Port Ne. 1L Drawiog Noe, S0

Holid the castings in the shaper vise and
machine to dimenzion on drawings. Drill a
15/8%" hole in the Tail Stock and Tool Rest
Clamps, and o 11/32" hole in the Head Stock
Clamps.

MACHINING THE TOOL BEST SOUKET
Job N, 11, Poge 14, Port No. 27, Drawing No, 527,

Hold the casting In shaper vise, taking care
to have it as level as poasible, and machine the
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bottom surface. HRemove the casting from the
vise and test it om a surface plate, to be sure
that it is stralght. Clamp Lhe casting to the
planer or shaper table and machine the top sar-
face, Drill and ream s 5" hole usineg a 39/647
Dirill, followed by a %" Machine Reamer. Finish
the lhole with a 5" Standard Hand Reamer.
Drifl the & hole and tap with & %" 16-thread
U, 8, 8. R. H. Tap.

MACHINING THE TAIL STOCK SPINDLE
Jub %o, 1%, Page 15, Pari No. T8 Deawing No. 3T

Chuck the spindle in the lathe, face anmd
center. Drill a 13/32" hole 4-1/32" desp, and
follow with a " Drill through the remainder of
the material. Countersink both ends and ma-
chine on centers, Take ecare to face the ends of
the spindle to the proper dimensions, Turn the
outzide diameter to the 1" diametér shown on
the drawing.

We are mow ready to bore the No. 1 Morse
Sot the Spindle up in the lathe, as shown
Use the taper attachment to bore

Set the taper attachment to what

Taper.
on page G1.
the taper hole,

vou think is about the proper angle and take a
few light chips., It will be necessary to use &
MNo. 1 Morse Taper Meamer to finish this hole
when bored to the proper dimemsions, therefore,
use the reamer as a gaunge, Micrometer the
reamer and mark the place on the reamer with
chalk where the reading is 4757, Be sure Lo et
the proper adjustment on the taper attachment,
before boring the hole too large. When You
know that you have the proper taper. bore the
hole so that the reamer will fit in by hand to
within %™ of the length necessary to ream the
largest point .4757. Ream the hole by hand to
the proper depth. TIn the shaper cut the 5/327
Keyway 3/22" deep. This kevway could also be
cut in a milling machine, The Oll groove may
be cut in the shaper. Tap with a% " x 16 thread
15, 8. 8, Left-hand Tap. Thiz hole muzt he tapped
stralght. Do not tap this hole ootll after jobs
Nos, 13, 14, and 15 are Anished,

The Tall Stock Spindle can be tapped by
using the Tail Stock Nut as a bushing, and tap-
ping the Spindle through thiz buszhing having
both the Tail Stock Nut and Spindle assembled
in the Tail Stoek. This way of tapping the
Spindle would Insure a straight hole




MACHINING THE 60 DEGHER CEXTERS

Juh Moo 18 Puge 16 Pard Mo, o, Deawing Xo. S0,

Drawing No. 360 shows the 60 degres cen-
tars., Thers are two of these penters required,
therefore, make them io pairs, from one plece ot
Tool Steel, The Morse Taper on each end.

Drill and countersink the veoter holes in the
piece of tool steel, The Morse taper for this job
can be turned by off-setting the tail stock, see
page 12, in hooklet “How to Bun a Lathe.” Turn
this taper. so that it will enter in the tail stock
spindle 214", Use the iail atock spindle as a
gunge. Be sure the taper ja eorrect belorTe pro-
ceading too far. When the Tw0 pnids have been
turned to the proper (aper, use a cutting-off tool
and cut the plece of tool steel in two in the mid-
dle, Finfsh the 60 degree part of the center in
the tail stock or head stock spindle. Hot the
spindle up in the lathe using the steady Test, as
shown on page i1, being careful that it runs per-
foctly true, Place the center to be machined in
tho tail stock spindle. 8Set the Compound HRest
al G0 degrees as shown on page 23 “How to Ran
@ Lathe" and maching the centers &9 degrees,
using a center gauge to test the angle, See pags

ik & as

22, “How to Run s Lathe.”
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MACHINING OUF AXND SPUR CENTERS
Jubs 14 nmld 15, Page 17=18. Drnwing ATE-36T.
Parts N0, 78 aml 67,

Machine the No. 1 Morse taper Shanks on
Joba Nog, 14 and 15 the same as on Job. No, 13.
Do not, however, eut this pleve of atool exactly in
the middle as in Job No. 13, becaunse the Spar
Center Anishes greater in lempth than the Cup
Cantar,

Place Cup Center in tailstock spindle, ag in
previous job, and machine the end to dimensions
given on the drawing. Thils can b done by sel-
ting the compound rest atb 6l degress,

Place Spur Center in Tallstock Spindle and
machine the %" recess. Orill the No. 13 hole.
Holding the Spur Center In the Dividing Head on
ihe Milling Machine cuf the four futes with am
end mill, If there is oo milling machine, file the
Autes, File the 46 degres angle on the face of
the flutes,

MACHINING THE TAILSTOUR SUREW

Joh X, 16, Paoge 1. Part No, Brawing No, 375,

Lorate the centers, drill and con ntersink the
center holes. Face the ends so as tp have the
length pver-all exactly right, Rough turn, leay-
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ing " stock on all diameters, and shoulders.
With a cutting-off tool cut the shoulders, Finish

turn the screw all over, turning the two diame-

ters that are to be threaded about 006" under
gize. Cut the &~ Right Hand thread o 0l a /4"
Standard Hexagon Nut. Cut the 3" Left Hand
thraad ta it the thread in the tailsock spindle.
Put the serew in the tallstock hand wheel and
drill the No. 41 hole, so that a % x 1§ pin will
prevent the hand wheel from turning on the tail-
stock sorew,

MACHINING THE HEAD STOOK SFINDLE
Jdab No, 17. Page 20, Part No. 534, Deawing No. G54,

Center hoth ends, face and rough turn the
diameter for o distance of 3 on each end. Chuck
one end and run the ofhier end in the steady rest.
Drill a %~ holse through the entire length of the
spindle. Countersink each end and turn the
epindls on centers to the dimensions given on
the drawing. Cut the 3 —16 V., R, H; thread on
the small end of the spindie. Use the take up
nut made in Job ¥No, 2 asa gauge. The 1 %" x 10
7. 5. 8. Right Hand thread on the large end of
the zpindle should be a perfect thread, Cut this
thread earefally, When the last few cutz have

SouTH BExp Lathne Works, SoutH BExn, INDIANA

been reached, use plenty of oil and take very
light cuts. As there is no recess in which to end
thiz thread, drill a 100" hole ahout & " deep.
To hore the Morse Taper, follow the same Dro-
eadure as in Job, Mo, 12,

MACHINING THE FACE PLATH
Job N, 15, Page 21, Part Ne, 11, Drawisg No, 310,

Chuck Lhe casting, by the flange, hub aldc
out, and rough turn and face the hub and back
aida nf the plate. Bore 1-1/64" hole in easting,
Recess the hub 1-5/32" diameter so it will finish
L " deep. Cut the 1% x 10 U. §. 8. Right-hand
Thread, Great palns should be taken with this
thread and the finishing ¢uts should be very light
keeping the threading tool sharp. This face plate
ghould fit on the spindle nose 2o that it ean he
serewed on by hand, It should also fit so that
when the first three threads have taken hold
there i3 mo shake between the faee plate and
spindle. TUse the spindle as a gauge. Using a
Nut Arbor, turn and face to dimensions shown
on the drawing. Drill and countersink the
three 34" holes in the flange of the plate. This
face plate can be filed and polished after the lathe
iz azsembled and ready to ron,
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MACHINE THE DRIVE I'LATE
doale Mo, 18, Page 22 Part No, 12 Drowliag Ne. 318,
Job Xo, 1% is similar to Job No. 18 as far as
the general procedure is concerned.

MAUHINING THE SPINBLE UCUONE
dob Mo, 20, Page 28 Part Ne, 5, Drawing No, 3is,

Ifold the small step in the chuck, make sure
that the ouiside diameter of the large step and
alzo the hob run true. Bore the hole 29/32%,
Meet u gtandard machine reamer, be sure to get
the reamer started true in the hole, ream the
lole $h". Press the gspindle cone on an Arbor and
rough turn and face all over! leave enough stork
bt finish the casting the proper dimensions. Hamnd
ream the spimdle cone =0 that the hole |3 exaetly
1" In diameter and straight its entire lemgth.
Press om an Arbor and finish machine all over to
the propoer dimensions, O 26t the tail stock, and
crown the three cone steps. Drill &7 hole and
tap 3 x 16 threads in the small step 27" from
the end, Spindle Cone shoold he filed and pol-
ished in order to make a first-class joh.

MACHINING THE 8" LATHE LEG
Jab W, Zi Fage 24, Fard Ne, Z. Dreawlng N, 303,

Ulamp the easting to the Planer Platen or
the shaper table and plane the top of the leg.

'lane the bottom of the leg. Deill the two holes
for the cap serews which fasten the legs to the
bed. Drill the holes through the foot of legs.

MACHINING THE HEADSTOORK CAPS

Job No, =2, Page 235, Drawing No. T0d-205,

Clamp the casting in the shaper vise and
plane the bottom to the dimensions given on the
drawing. Drill eap serew holeg, and counter bhore
surface for cap screw livals,

MACHINING THE TiMiL REST S00KET PLATE
dak %o, 23, Page 28, Poart No, 35, Drawing Ne. 325,

Plane the top surface of the casting smooth,
Plane the two bottom surfaces, the flat way and
90 degree V. For planing the Y, first gfe a cut-
ting off tool and cut the recess to the proper
depth. The ¥V ¢an be cut setting the planer head
ata 45 degree angle, also zet over the clopper box
and planing first one side with a cutting off tool,
then reversing the head to the 45 degree angle
the other way, and planing the other side of the
¥. Then finish by cutting first one side of the V.,
and then the other antll the V measures $}* on
top. UUse the plate a8 a gauge when planing the
bed. Drill the 15/32" hole for the clamp bolt,
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MACHINING THE BED
Jobh No, 24, Page 27. Port No, 1, Drowing No. 301,

Arranga to rough plane the bottom of the
bed, It may he necessary to shim some coTNErs
before clamping the bhed to the planer platen.
This may be necessary on account of the casting
being twisted somewhat in the moulding. The
Ll should rest solld on the planer platen befors
the planer clamps are tightened. Plane the bot-
tom. Now clamp the bottom of the bed to the
planer platen, If the first operation was carried
through properly the bed will rest solid on the
planer platen without any shimming Belug necess
gary. It is important that the bed rests per-
fectly solld on the platen. Rough the four pides,
the top, and the undercut where the head and
tailstock clamps fit, leaving 4. " stock on all these
gsurfaces for finish planing. For undercutting,
gea page S0,

Turn the casting over on the planer platen
and finish plane the bottom. Use %" strip of
enld rolled steel under the flat way, so that the
bed will set level on the planer platen. Use
brond noge teol for finishing the bottom and take
several chips, the last chip scraping very little
metal off. Clamp bed on platen bottom side
down and finish plane the sides and top of the

hed. The eorrect procedure here is to finish the
two outside edges first, being careful to get this
dimension 444% Usze a side tool and feed the
head down about " to the stroke, PFinish the
two inslde edges In the same manner. With a
broad nose tool finish the top surface of the V.
This dimenslon when the V is finished planed
will be /" Therefors, plane it so that it will
measure now about Y. Plane the fat way.
After finishing the top of the V drop your tool
L2507, Htart at the oulside corner taking a smaull
rut and feed the tool dgeross the surface of the
flat way, When the tonl has traveled all the
way across the flat surface feed it back, letting it
gorape whatever metal {1t will, Using a tool as
shown on Page 0, uwndercut the bed for the
clamps.

Caution: Be sure and ralze the tool at the
end of the cutting stroke. See hinge ldea for
raising thia tool, on pagae G0.

We are now ready to cut the V. BSet the
planer head over 45° angle, also et clapper box
on an angle. Using a square nosed tool, cut both
sides of the ¥V way until the top measures exactly
4" Now try the tool rest plate on the bed a2 a
gauge. If there {2 any “rock” In the plate it can
readily be detected. Determine which of your
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three surfaces {the two sidea of the ¥V or the flat
wuy) needs to be further machined and take a
light chip on that surface, then try your plate
sgain, When the plate rests zolld on the bed,
put ried lead on the plate snd rab the plate back
and forth on the bed to sea what kind nf a hear-
ing vou have on thesa three sarfaces. If this
shows a good bearing all over, loosen ¥Your
vlamps and try the plate on the bed again. It
ghould still show no “rock.” Drill and tap the
bed for the legs, using the legs as a drill jig, spot
the hed; remove the legs and drill the holes In
the bed.

MACHINING THE TAILSTOCK

doky Nw, 5, Page 28, Pard No, 16, Drowing No, $15.

Place a wood plog in the spindle hole with
o piece of tin attached to it. Locate a center
point at the center of spindle hole., Mark a line
from the center to the middle of the hase, Ar-
range to plane the bhottom of the tallsock, Clamp
the tailstock casting to the planer platen, having
the line from the center of the spindle hole to
the center of the base sguare, with the platem,
Flane the bottom of the tailstock. Be sure to
EEt the 4" helght dimension correct, Teost tail-
StocK om the bed and if it does not test perfectly
Hat with the bed scrape the bottom where it indi-
tates the high spots. We will bore this tall stock

in the lathe. For boring uee the jig shown in
drawing, on page 5% and follow instructions on
page 3. Hun the first boring bar fitted with a
fly cntter through cored hole, boring the spindle
within 4" of finished dimemsion. Follow this
with annther eutter leaving about 006" to take
put with the reamer. Then ream to size. Use
the tap shown in Job Mo, 28, tap the 1{" hole.
Cut ihe 3/32° slot in the Milling machine,
Drill and tap the hole for hinding lever. Drill
the hole for the &% % %~ pin and drive the pin
into plase. Drill the oifl hole and the hole for
the machine bolt,

MACHINING THE HEAD STO(OK
Job No, 20, Page 2. Pard No, 2 Drawlng No. S6E,

Arrange to plane the headstock. Be careful
to get the dimensions from the cemter of the
spindle to the bottom of the headstock correct,
leaving about %" stock for finishing the top of
the casting. Note that the center lne of spin-
dle i3 %" below the top of the casting.
Diraw conter lines from the eenter of the spindle
hole to the center of the base, the same as in
Job No. 25, and clamp the casting on the planer
platen so that these lines are square with the
planer platen, and plane the bottom of headstock,
following the same procedure as in Job. No, 25,
Plane the top of the headstock to fit the head-
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stock capa. This should be o snug fit. Drill and
tap the four holes for the eap screws in the head-
gstock. Put the shims between the caps and with
capscrews screw caps to the hcadstock, Bore this
headstock in the lathe, following the same pro-
cedure as in Job No. £5. The boring bar used,
however, will have two cuttera spaccd G§i"
apart, eo as to bore both bearings at the same
time., Face the four gides of the bearings. using
slde vuliers or a Ay cotier in the boring bar, | Bee
instructions for boring page 53},

MACHINING THE BRONZE BOXES

Jole Ko 27, Page B0, Part No. T. Deawing Na S0T.

Plane each half of the large hronze castings
50 they fit together, These should be planed so
that the 1* hole will bore put an &jual amount
from each half, Chuck the two castings to-
gether; bore and ream 1% Place the two east-
inga on & 1™ Standard Arbor, clamp them to-
gether and face the two ends to the proper
dimensions. It will ke necessary in order to turn
the boxes to make a special arbor for holding
them, Page No. 50 shows a good Arber for this
purpose. A nut holds the two halves solid while
the sharp V rings will hald the bore true with
the Arbor, Turn the bhronze boxes to the dimen-
slons shown on drawing. Drill the No. 12 holes
and cut the oil groove with a chigel. The boxes
are now ready to be assembled in the headstock,
as deseribed In Job No. 26,

Machine the smaller bronge bores following
the same Instrnetions as above,

MACHINING THE TAILSTOOK TAIM
Job No, 2%, Page 21, Part Xa. T Deawing No. 370,

In Job Mo. 25 it is necessary to have a
14" %16 Thread Right-hand Tap. Therefore,
make this tap before cutting thread om Job
Mo. 26.

Center the tool steel to be used for this tap.
Turn to the proper dimension, Cut the thread,
Mill the slote as shown in the drowing. Use a
gaw file and back off each thread on the tap.
Back off each side of the thread and also outside
diameter for clearance, I1lardcen and temper tho
tap.

MACHINING THE JIG FORE BORING HEAD
AND TATL STOCK

Drawing No. 401 shows the detalls for the
jig to which the head stock and tafl stock are
clamped while being bored on a 15° South Bend
Lathe., The boring operation on this Jig I=
shown on page No, 52,

Machine the cast iron plate in the ghaper or
planer in the same manper that the top of the
lathe bed was planed. Drill, ap and counter
bore the hole as shown on the drawing. The
boring bar shown can be used for both the head
stock and tall stock jobs, For the tall stock
jobs it will be necessary to put a eutter in the
center of the bar, in order to bore all the wa¥
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through the tall stock easting, For detalls of
ingtroetions on how to make a boring bar, see
pige Mo, 47, in booklet “How to Hun a Lathe.”

Machine the swivel bolts and nuts for the Jlg
to the dimensions shown on the drawing.

MACHINING THE COUNTERSHAFT FARTS

There are no special Instructions necessary
on the different operations for machining the
countershaft parts, The machine work embraces
operations that have all been covered In the
huilding of an 87 lathe. In fact, Jobs Nos. 31, 32
and g% require but very little machine work,
The drawings, however, ate of interest to the pat-

fern maker.

ABSSEMBLING THE LATHE

The lathe should be assembled by units,
The different units are the head stock, tall stoek.
tool rest, bed, and countershaft.

Im assembling the tall stock put the tail stock
mut, hamd wheel and " nut on the tail stock
dtrew. Be sure the length of the shoulders on the
strew correspond with the length of the nut and
hand whesel, Drill the hand wheel and serew for
the 5% gnd 14" pin at the same time. Assemble
the binding lever stud before putting it on the
tail stock, Serew the lever on the atud as tightly
A& possible, then screw on the tail stock, We
have already given instructions on the way to tap
the tail stock spindle.

For azsembling the head stock scrape Lhe
bore in the head stork a0 the brass hoxes fit

suugly, but do oot biod, Put in the 4 x %"
pinz, following directionz given in drawing No.
404, Place the spindle in the lower half of the
bronze bearings and wusiog Blue lead scrape the
bronze boxes so they show a good bhearing.
Fasten the caps; place the spindle in the bear-
inga and turn by hend, and serape (he lop
half of the hronze hoxes, nsing bloe lead in
the same manner. Fut the spindle cone thrust
collar and take up nut n place and the head
stock unit is complete, The spindle should have
the thrunst on the thrust collar.

Fastem the legs to the bed, scraping the
bed to fit the leg If necessary, Arrange to “set”
the Head Stock. The Head Stock must rest
solid on the fat way of the bed, and the axis
of apindle muat he parellel to hoth V way and
the top of the bed. Teat the Head Stock for
thess requirements by using a steel bar turned
taper at one end to fit the spindle, and the other
end turned straight for a distance of six inches.
Plare this test bar in the Head Stock and wse A
dial indicator fastened to the Tool Rest Plate,
Adjust the indicator so It reads zero at outer end
of the =teel bar, then move the tool rest plate 6
inchez nearer the Head Stock and see If the in-
dicator reads the same. HRevolve the spindle
slowly while the indicator i3 at each end and
gee that the dial remains at zero. See “Testing
Alignment of Lathe Spindle” illustrated In book
“How to Run a Lathe.' The tests outlined above
will show where to scrape the Head Stock to cor-
rect the alignment with the bed,
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AKBOE FOE HOLDING BOTH HALYVES OF
BRONZE BOXES

The above illustration shows an Arhor that
is adapied for holding securely both halves of
the bronze boxes, while being machined. The
Arhor congists of three pleces. The Arpor proper
has & ring machined on It with a sharp “V'.
The callar also has a like ring machined with
a sharp “'V'. The two halves of the bronze
hoxes are placed on this Arbor and the nut fas-
tened, This causes the sharp “V' o bite into
the bronze boxes on esch end and holds them
firmly while the machining operation is com-=
pleted.

This little book Is written in the interest of
Industrinl Educatiom.

HINGE BAISING DEVICE FORE CUTTING TOOL

The above drawing shows an under cutting
tool in the Planer for an under cutting opeéra-
tion on the lathe bed. An ordinary hinge 1is
fastened just behind the tool In the clapper box
a0 that when the hed has passed bevond the
tool, after the cutting stroke, the planer re-
verses, the hinge part drops below the tool and
causes the tool to ride on top of the bed on the
return stroke, This is an automatic method of
rajzing the tool holder at the end of sach stroke
and also does away with any chances of accident.

The undercutting tool shown in the above
drawing is simply a 1% * x 2% x 8 piece of soft
ateel with a hole drilled and filed to accommo-
date a piece of &" aquare steel, This steel s
ground in the proper manner for doing the cut-
ting and is held by a set screw. The cutter can
he extended from either slde so that this holder
can be used to machine jobz on the right or left
Ride.
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BORING MORSE TAPER IN SPINDLE

The above illustration shows a Morse Taper
being bored in a finlehed spindle in the lathe_
H'?j!'"]rn: the taper hole is the last operation on a
Bhindle,

Fasten the dog 1o the rear end of the apin-
Ule and tle it with a belt lacing to the faece plate
Ol Jathe. While the face plate is on the spindle
Nnse only two or three threads, then when tied
securely serew the face plate home and that
lends to tightem the job firmly. Put the steady

rest om the lathe and bring the tail stock up so
that the center enters the other emd of spindle.
Make a shest brass ferrules to At the spindle
bearing where the steady rest holds. This is to
prevent the jaws of the steady rest from ecuntting
the hearing while spindla iz revnlving. With
the tail center lining up spindle, adjust the jaws
of the steady rest so that they fit snugly on the
brass ferrule, clamp the jaws. Remowva the tail
gtock and see if the spindle revolves freely, The
steady rest jaws should be tight enough so as to
haold firmly but still allow the spindle to revolvea,
Keep plenty of oil hetween the hrass ferrule and
the spindle bearing. The spindle is now ready
to bore,

Set the taper attachment at about the right
angle to bore the size Morse Taper required.
Take a few light chips with the boring tool,
then use o Morse Standard Taper Heamer to
test the angle of the taper. If the Tapar attach-
ment is not set &t the correct angle, this will
show which way to adjust it. When the proper
taper iz obtained. bore the hole untll the reamer
will emter by hand within % of an inch of the
desired diameter which haz already been ob-
tained by measuring with the micrometer.

Now feed the reamer hy hand with a
wrench, and use plenty of oil. and taking care
that the chips do not clog in the reamer flutes.
It is well to take the reamer out several times
and eclean the ehips off, Do not revolve the
spindle while reaming thiz hole by hand.
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Jig for Boring the Headstock and Tailstock

The drawings on page 52 illustrate the ap-
plieation of the jig for boring headstock and
taflastock,

Fig. 1, shows plan view of the jlg which is
fastened to the compound rest base and the
headstock i attached to jig.

Fig. 2, shows front elevation of the jig in
position with the headsiock attsched to g and
and the boring bar on lathe eenters.

Fig. 3. shows end view of the jlg with hand-
stock attached. This view iz from the tailstook
tnd of lathe,

Fig. 4, shows the tailstock attached to jig
and in position for boring with the boring bar
through the tallstock spindle hole and resting
N eonters.

The jig on the four operations on page 52
18 shown attached to a 15" South Bend Lathe.
In attaching this jig to the compound rest hase
It I8 necessary that the “V' on the jlg he ahso-
lutely parallel with the saddle “V*" of the lathe
on which you do the job, Clamp the jig to the
tompound rest base and test to see that it is
Parallel. A good way to make a test would be

to pul a shall on centers and attach an indi-
cator to this shaft and let the indicator reat on
one side of the V" nf the g and run the ecar-
riage back and forth alomg the bed and test the
varions points,

When jlg is true fasten securely and clamp
the headstock to the Jig by means of two cap
serews,  The hoadstock must rest solld on the
Jig. Place your boring bar in position and take
roughing cut through both bearings and face
both ends of each bearing. Then messurs for
center distance from bottom to center of bears
ing and he sure that you are proceeding proper-
Iy, Then before attempting to finish bore, fas-
ten the gib screws on the compound rest bot-
tom to which the the jig is attached. This iz
important hecaunse we do not want to ¢change the
position of this jig in any way until both the
headstock and the tailstock are bored and they
both must be bored while the g is in one posi-
tion becaose if the tailstock is bored with the
jig in s different position than it was when the
headstoek was bored, they will not line wp with
each other when placed on the bed of the lathe.
This operation iz very Important.
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A Slide Rest for the 8-inch Bench Lathe

The herewlth drawing iifustrates a Slide
Best for the 8% Bench Lathe. The base
of the Slide Rest fastens tn the Tool Rest
Basze Plate and is slotted so that it can be ad-
justed to take care of work within the range
of the lathe, The lewer Slde has a travel of
about 7 inches, and the top Slide that earries
the Tool Post, has & eross travel of about 2
inches,

. The detalled drawings of the Slide Rest
are not included in this book but if any school
wishes to make this 8lide Rest in addition to
the lathe, we can furnish Blue Print of de-
tafled drawings,

A Slide Rest iz a practical attachment
for & Bemch Lathe im the work shop becanse
it equips the lathe for doing a great deal of
work where small aceurate machining fs re-

quired.

Young man, learn the machinist's trade,
lesrn mechanical drawing. If you master
both subjects you will be a trained man and
your futore will be Himited only by your
ability,

Solid Hesi.
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Castings and Supplies for 8-inch Bench Lathe

Fur ascevwmuodatlon of schools who wish
to bulld this & Bench Lathe, and who are not
in a position to make patternz ar to secure the
neceszary castings, steel, ete,, we shall be pleased
to supply all the parts and material in the
rough.

For prices of Rough Castings and all ma-
lerfal, finished parts. ete,, for the X" Hench

Lathe, write for speecial circular which groups

all the parts and shows the price of same. Thie
titeular also contains the prices of Blue Prints.

The drawings on pages 27, 28, and 29, of
this book are reduced so that it is rather diffi-
cult to work from them to advantage so we sug-
Eest that yom send for Blue Prinis of these
ilrawings, us they are larger and the figures can
be seen more plainly. These Bine Prints will be
mailed, price 10¢ each, postpald.

In planming the [nstructions for building
this lathe we arranged the work so that it eould
be done in the small shop, whers the equip-
ment was Mmited. IF there is & milling ma-
thing in the shop a number of these jobs can
be done to advantage on it.  If a school wishes

to build this lathe but bave no planer equip-
ment, we will furnizh the bed fully planed at a
slight addition of cost.

We claim mo patent on this Lathe., Any-
one who wishes to make the machine in part or
whole. has our permission. Wa shall be glad
to supply them with text books.

The work may be divided into four de-
partments as follows:

1. DEAWING ROOM. The students may
make a complete set of drawings, using
this text book as a guide.

PATTERN ROOM, A complete set of
working patterns can he made from the
above drawings,

FOUNDRY AND CORE ROOM, A com-
plete set of cores and castings can be made
up if the school has the necessary sguip-
ment,

MACHINE SHOP. This text hook illns-
trates and describes in detail, the ma-
chining of the lathe,




Rednelue g Stee] Shaft from 47 (o 214" in o ne chip on o 16" No, 40 South Hewmd Lathe,

Ser mige of chip on oppesite page.
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Phoitograpl of m Stec] Chip,

The above cul represents a photograph of the steel chip which ia being produced on the lathe
shown on the opposite page. This chip is under the actual size, as may be seen by comparing with a
messuring rule, on account of the page heing too tmall to show it full size. Buet It demonstrates the

Power of the South Bend Lathe.
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Megular Hquipment as Mustraicd Under Lathe, s Twe loded In Price,

No. 37-C—15-INCH x 6-FOOT SOUTH BEND LATHE

The Practical Size for the School Shop

Price: f. 0. b. South Bend, Indiana $505.00
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No. 37-C—15-INCH x 6-FOOT SOUTH BEND LATHE

Fitied with Awtomatie Longitodinngl Feed, Aunlomatic Cross Feed nod Compoomid fest

The No. 37-C' Lathe we reccomend as the most practical size for the school shop

Bed is rigid, eross ribbed hy heavy box braces
cast in at short intervals its entire length;
hasa three V'r and one flat way for eniding
the head stock. tail stock, and carrlage. The
rack attached 13 of stesl, cut from the solid
har.

Head Stock is equipped with improved reverse.
Spindle cone has four steps for 13 -inch helt.
Spindle Iz of special carbon stes]l accurately
ground; has 1l-inch hole its entire length.
Centers are No. 3 Morse taper. Hearings are
of heavy phosphor bronze with ample oiling
facilities and are adjustable for wear.

Tail Stock iz off-zet to allow compound rest fo
swivel parallel o bed and is provided with
set-over for turning taper, Tall stock cen-
ter Iz self-ejecting,

Carriage is gtrong, with wido deep hridge; has T
glots for clamping work for milling and bor-
ing. Both automatic crogs feed and aunto-
matle longitudinal feed are operated from

Priee: 1 No. 37-00

the front of apron and but one feed at a
time can be engaged. Both feeds are driven
by & splined serew and worm so that the
thread of the lead serew is used for thread
entting only.

Thread Cutting. The lathe is indexed to cut
standard threads from 4 o 40, right or 1eft,
including 11% pipe thread.

Graduation. The compound rest iz oradosted
in degrees. The cross feed serew  has
micrometer graduated collar reading in omnes
thousandihs of an inch,

Foguipmment a8 shown in cut is fnoluded in the
price and consists of large and small [ace
plates, compound rest, two steel centers,
eenter rest, follower rest, change gears, ad-
justable stop for screw cutting, a set of feed
gears, Eear gnards, Necessary wrenches amd
double friction countershaft,

Weight of Lathe, erated for shipment, 1425 Iha,

157 x & Sourh Bend Lathe, f, o, b South Bend, Indiana. $505.00%,
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MACHINE SHOP EQUIPMENT I
fur ¥ cational and Industrial Schools
D e LT St R |

S001TH BEND LATHE WORKES = SOUTH BEND INMANS |

: |
' S s |

Machine Shop Eguipment for Vocational
and Indusirial Schools, Is a 64 page book issued
in the interest of Vecational and Industrial
training in the school.

This book contains useful information as to
the proper eguipment to inmstall in Vocatlonal
and Industrial Schools, There are five Standard
Machine Shop Houipments listed in this book,
indicating the style and size of the eguipment
most practical, The szize of the equipment is
governed by the number of boys that are to be
taken care of

“The above half-tone shows a reduced page
from the “Machine Shop Equipment” booklet,

XEW “MAOQHINE SHOP EQUIPMENT
FOR VOCATIONAL AND INDUSTRIAL
SCHOOLS” JUST OFF THE PRESS.

Thiz book contains 41 photographs
showing the interior views of some of the
practical school machine shops in this
country, Postal will hring a [rea copy.
{}ive vour street and number to insure de-
Hivery.
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FIRST YEAR LATHE WORK |
TEAT Boow FoR ATUDENTS AND APPRENTICCS
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FIEST YEAR LATHE WORK
How to Make an S-inch Grinder

First Year Lathe Work, ls a text book for
the school Machine Shop. 1t contains instruc-
tions for huilding an &7 tool room emery grinder,
This is an exeellent project for vocatlonal and
industrizal schools, because at least one of these
Erinders can hé used to good ad vantage in every
Behool shop

First Year Lathe Work containg detail
drawings of the grinder Accompanying each
drawing are complete instructions as to how to
proceed with the machine work

H-inch Hench Teol Boom Emery Grinder,

The above illustration shows an %" tool
room emery grinder bullt by students who u=zed
Firat Year Lathe Work as their text. This ma-
chine complete is fitted with a column, pan and
water pot, also with a countershaft. All these
parts are deseribed and {llustrated in First
Year Lathe Work.

FIEST YEAR LATHE WORK
Price, 10 Cents
First Year Lathe Work, postpeid on re-
ceipt of 10 cents, eoin or stamps accepted,
Copy of this book sent free to any educalor,
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HOW TO RUN A LATHE

REVISED EDITION MO.20
PRICE 10 CENTS

CONTANS OVER (00 ILLUSTRATIONS
AMD 300 SHOF WINHE

T T NTETE P, e

BOUTH BEMD LATHE WORKS
SUTH BEND, iED. W0 A

Copy of this beok free o any educator,

“HOW TO RUN A LATHE "
A Partinl List of Contents

Lavout for & small machine shop

Speed and diameter of line shaft,

Horse power reqiired to drive a lathe.
Rulce for figuring size of pulleys.

How to find the piteh of & screw.
Milling and keyzeating in the lathe.

[low to case horden o piece of mild stesl
How to harden and temper a lathe Lool.
Rule for gearing any lathe for thread cotting.
How to fit a lathe chuocl to a lathe,
Cutting spesds for different metals.
How to make a boring bar for the lathe,
Cutting a key-way in the lathe,
Application and use of lathe tools.
Boring In tha lathe.

Turning taper in the lathe.

How to reseat o valve in the lathe.
Grinding in the lathe.

Making and fitting of plston rings.
Making of ball race and cone.

Hardening, tempering and annealing steel.
Case hardening, ete., eto.

A vopy of this valuable little 80-page book
will be sent, postpaid, to any address on
recelpt of ide. Coin or stamps pf any
country accepted,

HOW T RUN A LATHE

This booklet is used as a text-book for
apprentices in the large industrial planta
and for students taking machine-shop
work in Vocational and Industrial Schools.










