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FIRST YEAR LATHE WORK |

Prepared for Students In Technical, Manual Training,
and Trade Schools, and for the Apprentice in the Shop
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4 The student in the school shop takes a deep interest in making parts
for a machine, knowing that the machine will be assembled, and ploced
in operation in the school shop.  This will give him an opportunity to |
observe the rensons for the varions operadons on each job.

4 The inatructor will be relicved of endless nnd annoecsssary detail, if
the instruetion plan in this book is followed.

@ The instruation plan for building 1 his little Grinder has been arranged
to follow closely the methods used in modern shop practice, so that the
student who finishes * First Year Lathe Work™ intelligently, will be
familiar with many of the fundamentals. when he starts out in life on
his first job in the industrial machine shop.

Copreidht 1917 by "BRIEN BRROS.
WJo 0 O Brien, M. W, (V' Brien
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Part Xumbers and Names of S<-Inch Bench Grinder

FART N0, SAME PART %ik KAME FART N, KAME

23 Machine Bolts (4) 34 "T" Hest 46 R. H, Bpindle Hex, Nut

& Grinder Head 35 “T" Hest Bracket 4t L. H. Spindle Hex, Nut

a0 Caps (2) % Angle Rest 47 Fillister Head Cap Screws (4)
a1 Spindle 47 Angle Nest Brocket 15 Headless Set Serew

) 40 B, Head Bet Berews (6)
32 Bpindie Pulley 4% Inside Flanges (2) a0 Ol Cups (2)
b

33 Rest Brackets 1.42) 3% Oueslde Flanges (2] 51 Emery Wheals (2}
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Principal Parts of a Standard Engine Lathe

On Page 4 we llustrate a Standard Sceew Cut-
ting Engine Lathe. We have lettered a few of the
most important parts, so that the heginner may iz
come familiar with their use.

Thiz Engine Tathe 1s equipped with antomatio
longltndinal feed and antomatle cross feed. To
operate the automatic longitdinal feed, loosen
Knob “8" by unscrewing, then push it down as Lar
az it will go, and screw tight. Fasten Knob Q™
light., The automatic longitundinal feed is mow in
operation.

To release sutomatic longitadinal feed, simply
unserew Knob “Q," which releases the friction
el

To copnect the antomatic cross feed, unscrew
Knob "8" and lift it as high as it will go, then
acrew tight, fasten Knob “Q" tight, Now the
automatle cross feed is connected.

When the automatic cross feed is eonnected,
the antomatic longitudinal feed §s disconnected.
When the automatie longltudinal feed is connected
the automatie cross feed is disconnected. There-
fore it is impossible to have both feeds connected
at the same time, and while one feed iz in oper-
ation it 1a impossible for the other Fead to drop in.

For esorew cutiing neither of the automatic
feeds are used, so when eutting a scTew be sUTE
to see that Knob “Q 18 Ioose, not tight. In wut-
ting & serew o thread, the aplit nuie ara o lam pued
on to the lead secrew by Cam “T". For the detail
of thread cuiting see SBection 37 of book entitled
*How to Bun a Lathe.”

Oil the lathe frequently. 1f the lathe fs used
every duw, |t eheuld be niled every morning be-
fore starting, Use a good grade of machine oll,
none other, Ol the head stock spindle, the back
sear quill, the splndle cone, the throst collar. the
lead serew hearings, the apron gears and studs,
the carriage bearings, the rear carriage gib: and
ove or aperate cach part by hand, toosee that it
moves fresly, before starting the lathe,

Yor further information of details and parts of
the Screw Cutting Engine Lathe, see little book
entitled “How to Run a Lathe™ deseribed on page
4 of this book.

CATALOG, Free interesting eatalog. No. 50,
just off the press, describing the entire line |
of South Bend Lathes. showing prices of all
lathes and sttochments. Cataleg mailed free
to any address.
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Centering

To machine n shaft on ecenters
in the lathe, it is necessary that it
be centered, A hole is drilled and
countersunk in each end so that the
ghaft may revolve ou lathe centers.,
Bofore centering a plece of aoft
steel, care should be taken that the
shaft 13 ag straight as possible, be-
cause the stralghter the piece is,
the smaller the diameter of the
rough etock reguired.

There are many ways of center-
inz. The simplest is to chalk the
end of the shaft to be centered.
Scratch two lines at right angles to
each other, and where thesc lincs
intersect will be the approximate
center of the shaft. Bee Fig. 4.

Drive center punch on the intersection of lines
on both ends of the shaft. Place the ghaft thus
punched, on the centers of the lathe, revolve by
hand: If it does not run true, hold & piece of ¢halk
to the ghaft while revolving and it will mark the
high spots. Place zhaft in the vise once more,
drive the center in the directlon necessary to have
the shaft run troe,

Fig, M A

Centering an Irregular Piece
Figure “M" ghows the method of centerlng the

T Rest, or any Irregular part that has a round
shank.

Chalk the ends of the part to be centered, and
place the part to be turned on the V™ Block.
With a surface gaunge make a mark on both ends
of the piece. Then revolve the piece on the V™
Block a guarter of a revolution, and make another
mark on each end. Complete the four guarters of
a revolutlon in this manner. ‘I'he intersection of
these marks will e the proper center point.
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If the plece to be machined iz close to size in
the rough so that very little stock iz lefi for fin-
ishing, care should be takcn to scc that the bar is
straight as possible and that the center holes are
located accurately so that the shaft may be troe
all over when finished,

Drill and covntersink each end of the shaft on-
til a depth is reached saflicient to sapport the shalt
on the centers while it 18 belng machined. A good
methodd of eountersinking s shown in Fig, 5.

In centering & shaft that iz over 3 or 4 pounds
in weight, care should be taken to see that the
welght of the shaft does not break the center drill.
If the piece belng centered ig steel or iron, there

Lartar Works,

BOoUTH BExD, IDIANA

should be oll used on the center drill, and the oper-
ator should feed the ghaft slowly to the drill.

If for any reason a center drill breaks and part
of the brokem drill remains In the shaft, this
broken part should be immediately removed
Sometimes you may be able to work the broken
part out with a chisel, but oceasionally it stlcka
so hard that it cannot be removed. In that case,
the broken part of the drill left in the shaft must
be annealed, and the omly way to anneal It is to
anneal the end of the shaft. For anneallng see
Section 63, Lathe Book, (How to Run a Lathe)

Long shafts may be centered with a breast drill
wr race and bit, The regular countersinks may
be used in the same manner,

P

Counntersinking o Shaft in the Lathe

A drill chuck, holding a combined drill and
countersink (See Fig. 5B, page %), is fitted to the
head spindle of lathe. The shaft has already been
center puncled, Place endd of shaft on tail center and

hold with left hond, and feed to the drill by turn-
ing the wheel of tail stock. Allow the countersink

to enter the proper depth, countersink the other
and In the samec monner,
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Prill and Countersink Combined
Fig, 68 ahows 8 comblped Jdeill and counter-
gink, which ls both the eenter drill and counter-
gink. Contering mnay alan be done by a small
twist drill for the center hole and & larger twlat
drill ground 60 degrees following as a countersink.

Figs. & and % show two styles countersink that
are used to follow the small twist drill for eounter-
ginking.

Fig. 7 shows the style of eountersink which
gives best results. A small lule is firet drilled be-
yond the depth of the point of the lathe center; it
ls then countersunk nn an angle of 60 degrees io
fit the lathe eenter.

SouwiH Bexd, IxDIANA
— 1

Proper Countersink

Improper Centering
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Lathe !lllﬂﬂ-

The common lathe dog is used for driving round
or cylindrical pleces that are machined boetwesen
centers on the lathe.

Comimaon Lathe Taog

The clamp lathe dog iz used for the same pur-
posa as the common Jdog, but s more practical for
holding rectangnlar worl.

Tovieiogd o Steel Sluall

The illustration ahove shows a steel shaft belng
machined on a lathe, The shaft is driven between
centers by & common lathe dog that is flrmly at-
tached by a sot screw. the tail of the dog enters
the slot in the face plate,

Clamp Lathe Dog
The names of a few schools using South Bend Lathes will be found on the autside cover,
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Patent Turning Tool

lusiration herewith shows a Patent Turniuoe
Some mechanics prefer to use the Patent

Taols rather than the forged steel lathe tools.

NN
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T 8° 8§ 10 11 12

Forged Steel Lathe Tusl=

laft-hand Bide Toal

Right-hand 2ids Tool E
Right-hand Bent Toal | ]
Right-liand Diamond 10
Point

Left-hand Diamond Polint Iz
Round Nese Tool

Cutting-off Tool
Thrending Tool

Hent Threaaing Tool
Houghing Toal

Boring Tool

Inside Thranding Twal

1

Forged Steel Lathe Tools

The twelve lathe tools [llustrated have been
solected as the most practical set of forged tools
for general all-round work on the lathe, These
fools are made both in carbon and the high speed
gteels. The size of the tools vary to suit the differ-
ent size lathes,

Lathe Tools

The drawings on page 11 show the application
of the above twelve lathe tools. It is not necessary
to use forged =teel lathe tools, as the patent lathe
tool shown herewith may be applied in the same
WHY.

The arrow shows (he direction of the el of
the tool. In some cases the tool may be fed to ad-
vantaze in two directlons, For example, in draw-
ing No.1, the arrow shows the tool feeding out
toward the periphery. This tool may also be fed in
toward the center, Agein, In drawing No. 11, the
boring tool ls feeding to the left. Thiz tool may
alzo take a cut in feading to the right.

Patent Lathe Tools

Thers are several lines of excellent patent lathe
tools on the market for turning, boring, thread cut-
ting, knurling, ete,
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The Position of Cutting Edge of Tool

In sctting a tool for cutting threads, turning
taper, or boring, the height of the cattlng edge of
the tool should be in a line with the axls or point of
the lathe centor.

The position of the cutting edge of & urning tool
for machining metal iz quite lmportant. In most
work, we find
that about 5 de-
grees above the
center gives best
regults. (Bee
Fig 12) The
position of The
tool also de
pends npon its
clearance and
rake, and upon the material to be cut as: cast
irom, soft steel. or tool steel, etc. A little practice
will enable operator to learn the proper height on
different jobe.

Care should be taken that the cutting edge of
the tool does not extend too far from the tool post,
pspecially on a heavy cut, because the nearer the
tool post is to the work, the more fGrmly the tool
can be held.

The surface scale on a piece of cast fron s
often very hard and sometimes will ruln the cnt-
ting point of the tool. For this reason the first or
roughing cut should bhe deep encugh Lo get under

the seale, The scals musgt also be remembered
when turning a piece of steel, as some kinds of
mtee]l contain a scale that will quickly doll the out-
ting edge of the turning tool.

Grinding the Tool

The efficiency of the cotting edege of a tool de-
pends & great deal upon the way Lt is ground or
sharpenad. The tool should have plenty of clear
onee, a good rake and a clean cutting edpge. The
cutting edge of the tool Iz changed somewhat for
varions metals, After grinding a tool it would be
well to dress up the cutting edge by hand with a
small ol stone, This will improve itz wearing
qualitles.

Dircction of Feed With a Job on Centers

In machining o job on centers in the lathe, the
feed of the tool should always be, when possible,
in the direction of the head spindle. The reason
is obvious: When the carriage is feeding toward
the head spindle and the tool taking a heavy chip,
the pressure iz on the head center which revolves
with the work. Should the tool when taking a
heawy chip feed toward the tall stock. then the
pressure {2 on the fail center, which Is station-
ary, and is, therefore, lisble to heat unless oiled
freguently.
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Facing End of Shaft

When a shaft s being machined on centers, if
areurate work 18 to be done, the ends of ghaft must
be faced so that they will ride on the centera eveln-
lv. A side tool is usually used to do the facing.
| Bee Fig. 111

In fueing with a side tool it may be necessary
to face inte the countersink hole. OUn reaching
the edge of the countersink, tall center may be
withdrawn =slight-
Iv. This enables
| the side tool to
face the end clean.

When shatt is
faced ready for
general machin-
ing. place & drop
of oil om the tail stock center, also a drop ln the
countersunk hole of shafi.  Adjust the tall atock
center Eo that the shalt has a slight ploy on the
conters (it must pot torn hard on the centers),
then fasten the tail stock spindle by the binding
clamp. Keep oil of the tail center.

|

—

when we refer to Loathe Book, we mein |
hook entitled *How to Hun a Lathe.”
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Turning to n Shoulder

The above illustrations Flgure “A" and Pigurc
“B," show the advantage of using a Cutting-Off
Tool in locating the shonlder on a turned shaft
Start the Cutting-Off Tool about 1/32" from the
finished Une of the shoulder and fead in until you
reach a diameter about 1/32% larger than the Hn-
ish slze, then rough the stock off with a diamond
point ol and Ouisb the face of ahoulder with a
gide tool,

For illustration, description and principal
dimensions nf South Bend Lathes, se¢ pages
f2 and f3 of this book,
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Job Neo. 1.

1. CLEANING THE CASTING. All samd, gaies
and sprues should be removed from the casting, by
chipping, grinding and fling.

4, JENTERING. To locate the centers, fallow
instructions shown on pages 6, 7 and 8,

3. DRIVING. Attach a common lathe dog to
the solid end of Rest Bracket., Place the bracket
on centera, put o couple drops of ofl on the tail
center point, sdjust the tail center so that the
bracket has ziight play on centers — not too loose;
then elamp tail spindle Armily,

4. CUTTING SPEED. The material, being ca=t
iron, the proper entting spead for Toh Noo 1 s
f5-feet per minute. This being the frst job, per-
haps it would be beiter not to run over 40-feet per
minute. Rule for Cutting Speed of Metals will he
found in Section 44 of book entitled “How to Run
a Lathe" (See page 64.)

8. HEIGHT OF TOUOL. For the position of the
cutting edge of tool, see explanation page 12,

6. FAOTNG THE ENDHR. To face the ends of
bracket, see [llustration Figure “R." page 5. This
operation is further described on page 13, “Facing
Fnd of Shaft"™ Afrter the end iz faced true, re-
move the common dog, and attach a Clamp Dog
to the cored end of bracket, (see drawing Figure
0, paga GRY and faes the aolld ond of shaft.

Part No. 35.

14

Drawing No. 135.

T. TURNING. Let the clamp dog remoin at
tached to the cored end of bracket, and place the
job on Iathe centers. Select a diamond point
turning tool, and take a roughing ehip (2ee illus-
tration Figure “0," page 66) the foll length of the
bracket Always adjust the depth of the roushine
cut 50 the cuttlng edge of tool will be underneath
the scale.

H. STRAIGHT TURNING, After the frst, or
roughing chip has been taken, caliper the turned
part at both ends. to see that the piece is machined
straight or parallel. If there Iz any tendency to
turn taper, adjust the tail stock center in the prop-
er direction. For atralght and toper turning, see
Bection 46 of book “How to Run a Lathe'

9. FINISHING. The machined part of this
bracket is to be turned and finished to %" diame-
ter, in order to pass through a %" hole in the
grinder rest brocket “L," shown on page 18; thie
may be seen better in half-tome on page 2. It is,
therefore, better to defer finishing chip until the
holes in all four regt brackets have been bored,
Leave digmeter of the torned part of the rest
hracket about 17327 aver size, so when the holes
in all rest brackets are bored, the shanks may be
turned to the proper size, in order to make a good
fit In the holes.
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Joh No. 2. Part Na. 27. Drawing No, 137.

1. Machine Job No. 2 in the same way as Job
Mo, 1, na the instrudtions of Jub No., | will apply in
BVEry way to Job No. 2; the only difference being
the shaft or shank of Job No. 2 i= the longer.

Z. FINISHING. After taking the Arst or
roughlng chip on the diameter of shank. care
should be taken o see that it is being turned
parallel. If the cutting tool is at all dull, it should
be sharpened, and (he cutting edge rubbed with an
oil stong, by hand, For calipering the turned part,
an ardinary spring caliper may be used, but 5 mi-
crometer callper ia recommended, for it immedi-
ately shows the operator how much material is
left ever the finished dimensions,

Drilling and Tapping Brookets

3. DRILLING. We shall here describe the
method of drilling and tapping the cored snd of the
four brackets for the %" set serews, hut we shall
have to posipone this operation untll the thres
bruckers are wurhed and bored complete. This
drilling must be the last operation, for the reason
it remnves tha centor.

To drill the %" hole in the end of bracket,

18

place the bracket in a Chuek, (see Figure "7,
The machined part of this bracket should run trie
when the chuck revolves. Adjust the jaws of the
thuck accordinghy, until the Lracket does run true,
Place & Standard Drill Chuck in the tail stock of

the lathe.  With a %" Drill in the ehnek, start the
lathe and drill the hole,

Flg. b

—
ra
1

4. TAPPING, Remove the bracket froan the
chuck, and fasten it wpright in & vise, Select a
W7, lé-thread, right hand U. 8. Standard Taper
Tap, aml with a hand tap wrench, tap the hole.
Be zure to keep the tap straight, or parallel {o the
axig of the bracket., Use a few drops of all an the

tap thread. Hemove the taper tap and follow with
n plug tap.
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Jub No. 3. DPart No. 33.

1. Machine Job No. 3 in the same manner as
Jobs Xo.1 and No. 2, as the instructions applying
to Jobs No, 1 and No. 2 will alse apply to Job No, 3,
for it is similar, except that the shank of shaft in
Joh. No. % Is longer than either one of the other
two.

2. When marchining a job on eenters, the tail
gtock center should be oiled carefully. This cen-
ter has been hardened and tempered, so the job
revolving on this hard eenter, raquires Inhrication.

Boring the Brackets

2. BORING THE HOLE. Wa describe here-
with the method of boring the 3%-inch hole in the
brackets of Jobs No. 1, No. 2 and No. 3. This hole
may be borcd mny time aftor the four brackets
are roagh turned.

Place a drill pad In the tail stock spindle, and a
drill chuck in the head apindle, Usc o 17/64% drill
in the chuck. The bracket to be drilled should be
held In position as shewn in drawing, Figure “Z"
herewith, Note there is a small piece of 4"
board between the bracket and the drill pad. The
reason is so that when the drill passes through the
brackel, L will finish in the wood, not in the
drill pad.

The drill should revolve slowly. Operate the
feed by hand wheel of tall stock, and feed alowly,
especially when the drill reaches within 4" of the
end of the hole, [t iz not necessary to hold the

15

i E — e —

Drawing No. 133,

tracket by hand while being drilled, but to let the
end of bracket rest om top of compound rest, ws
shown in drawing Flgure “Z."

When the 47/64* hole is drilled in all four
brackets, remove the drill and replace it with &
a4 * Standard Reamer. The reaming operation Is
almost pimilar to that of the drilling, except that
the reamer should revolve slower and the work
ghould be fed to the reamer more slowly than in
drilling.

Another, but o more difficult way to do this job,
would be to clamp the bracket to the face plate,
and machine with o boring tool.

N
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Job No. 4.

1. CENTERING. To locate the centers on
Job No, 4, gee drawing Figure “M," page 6,

@ DRIVING, Owing to the construction of
the “T" Rest, we cannot drive i with either the
common lathe dog or the clamp dog, so it i neces-
sAFY o attich & stud to the face plale, as per
drawing herewith. This stud is simply a short
plece of atesl, ahomt 15" Adlameter, 37 long, thread-
ed on one end for the diztance of 2% By using
two standard nutg, this stud can be clamped firm-
ly to the face plate (an ordinary machine bolt,
L x 4", will serve). Note this stud should not ex-
tend any farther than the part of the casting which
it drives, The reason is so the revolving stud will
not interfere with the carriage of the lathe during
the mrning operation.

#. FACING., The ghaft end of the “T" Hest
only ie to be faced.

4. TURNING., With the “T" Rest on centers,
place & diamond polnt tool in the tool post. and
take @ light turning chip the entire length of the
roiind part or shaft of the “T" Hest. Caliper for
parallel turning. Then take a socond chip, but do
not finish any closer than 1/32" to the % * dimen-
giom, because shaft of this “T” Rest should not be

20

PPart No. 34. Drawing No. 131.

finished umtil the hole is bored In the “T" Hest
Bracket, Part No, &5, or Joh No. 1.

There are several dimensions shown in T
Hest Bracker, Job No, 4, that are not reguired for
machining. Most of these dimensions are to be
followed omly for making the pattern for the “T"
Ileat,

Tie with Belt Lace

When driving a Job on centers by a stud bolted
to the face plate instead of a common lathe dog,
the job should be tied to this stud with a plece of
belt lacing., This is especially true when filing or
polishing & piece that & revolving at a high speed
LHE wE s,

A good lathe hand can run any kind of a machine.
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Job No. 5. Part No. 36,

1. CENTERING. To center Job No. §, follow
instructions shown in Job No. 4.

o DRIVING., For deiving Job No, 6, follow in-
gtructions described in Job No. 4,

Drawing No. 136.

It will be noticed ln Jobs No. 4 and No. 6, they
are taced only on the shaflt ewl.

Do not take & Anishing cut on Job No, 5 but
allow 1,/32* stock for finlshing at a later cut, after
bracket in which angle rest flis is bored,

Turning A Diameter to Fit A Machined Hole or Gauge

In turning a round shaft tofit a eylinder or hole,
wea ghould firat learn what kind of a fit is required,
There iz & tizht, driving fit, such as is required for
an arbor, There is a presasing fit, sach as & re-
quired for an inside fange on & grinder spindle,
anil there 18 aloose fit, which is the one we reguire
on jobs No.1, No, ¥, No.#, No. 4 and No. 5.

We cannot fit the round end or shank of the
bruvhel W e hole o the rests, Jobs No. 1, No, 2
and No. 3, until these holes have hesn machined,
We thersfore leave the round part or shank of the
bracket aboul 1,32 leger in diameter, until we
are ready to make the fit,

When the holos are bored, caliper the oxact
diameter of the hole. Or, better siill, select an
arbor which will fit the round hels. Then caliper
the arbor at o point where it fite the hola. This
will be the exact size of the shanks of the Angle
Rest, T Rest and Brackets.

When ready to make the fit, place the job on
cepters and take a lght chip, not extending ovar
14" from the end of brackei. Caliper the reduced
diameter carefully, and alsn try it in the hole for
which it is to be fitted, If vou can enter the shaft
&" into the hole, by pressure, then you can finish
the chip.

Change the belt, so the spindle will Tun at high-
est epoed, put a comple drops of oil on the tall
eenter, and with a file, smooth the end of the
bracket for a distance of about 1", Then remove
the bracket from centers, and try it in the hole
[t ghould be a nice, twistlng fif, not too loose, but
juet so it will slip through nicely without shaking,

Care must be taken to see that the hole into
which the bracket fita is true. We assume, of
course, this has been finished with a reamer. I 50,
It ia finished to size, without any burre or roogh
edges
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Job No. 6. Part No. 31.

1. MATHRIAL., Socure a piece of mild ateel,
about 134" diameter, 131" long, and machine g0
that it wlll finlsh to the dimensions lndicated in
drawing.

Before centering, see that the shaft is stralght.
If it 1s Lent or twisted In any way, stralghten it
After you have located the center marks, place the
ghalt on centers and revolve it by hand. When it
iz running as nearly true as posszible, then drill
center holes.

2. CENTERING. For centering, tollow instruo-
tlons In Job No. 1, except that in centering a piece
of steel, ofl should be used on the center drill

% TURNING. Select o eommon dog of sult-
able slze. Face both ends of shaft, then with o
diamond point tool take a rough turning cut on
the diameter, allowing the tool to cut within about
2 of the dog. Then tranepose the dog and ghaft,
run the tool back, and complete the ronghing out
on the opposite end,

In turning & long shaft, it s very necessary
that the machined or turned part is parallel. This
should be teated carcfully, and if any taper le indi-
cated, tail stock should be adjusted and a light
chip taken, until the piece is exactly parallel.

Drawing No. 131.

1t is necessary that the student finish Job No. 6
exactly to the dimensions shown in drawing so
he may become famillar in working accurately to
dimoeneslone,

Job No. 6 is now machined in the rough, and |3
to be further machinod os the grinder spindle, as
ghown in Jobs Mo, 7, No. § and Ne. 8, Note the
depth of the centers shown in drawing, and see
that your centers conform to these dimension:.

In turning a plece of steel, it will be noticed
that the chips curl more, and that the tool becomes
heated more, than in turning cast iron; therefore,
a little slower spaed should be used, and the turn-
ing tool should be watched more carefully, to see
that It does not dull

<t

Before machiniog a piece on centers in the
lathe, zes that the centers line up, &s por cat here-
with. For further deseription see Section 46 of
Lathe Book.
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Job No. 7.

1. MATERIAL. For Job No. 7 use the shaft
that has been machined in Job, No, 6

Tuke u lurning chip that will reduec the diame-
ter within J." over size, the entire length of spin-
dle. The large dismeter of this spindle is to be
fitted to spindle pulley, but we cannoi du this
fitting until the spindie pulley is machined.

= LOCATING TIIE SHOULDERS. Whan wa
redues a shaft in diameter at one of more places,
we Uge & eutting-off tool to locate the shoulder.
{See lustration Figure “T,” page 6.} Fasten the
cutting-off tool In the tool post. Be sure (o see
that the tool has clearance on hoth sides, Maove
the cutting-off tool until the farther side is 33&7
frem the end of shaft, that s, within " of the
finished length. Nnw start the lathe, and with a
gpring caliper in the right hand. and left hand
feeding the cutting-off tool forward, take a light
chip, using oil on the cutting edge of the tool.
Feed carefully untll the proper diameter is reached,
which will be indicated by the caliper. This dinme-
ter shouwld Be aboul o5 larger than the finished
gize. Then withdraw the tool, franspose the
driving dog and shaft, and repeat the shoulder op-
eration on the other end of ghaft. Loeate the two
inside shoulders in the same manner.

%, TURNING., With a Turning Tool, reduce
each end of the shaft to aboat 1/%4" larger o ai-

Part No. 31.

Drawing No. 131-A.

ameter than the dimensions cilled for, Then toko
2 chip over the center of the grinder shaft, Te-
ducing the dlameter to aboul 1/32" larger than the
drawing calls for.

&, TURNING FOR THREAD, WHEEL, AND
FLANGE DIAMETER. Note that the length of
thread is 13" from either end of apindie, Lbut
that the 3" dlameter extends 2.," from the end.
This dimension includes the length of thread,
plus thickness of emery wheel and owtside Nange.
The dlameters 752" for press fit are to accommoe-
date tha inside fanges, which should fit {airly tight
on the shoulder. This diameter we caunot md-
chine to a fAnish until Inside fanges are hored.
{See Job Nn 12, page 37.) The two hearings are
1” in diameter and 24" long. Thess can be fin-
ished to size af any time, The 1%" dinmeter s
for the pulley. This diameter should pot be fin-
jshed until the pulley has been bored. (See Pulley
Job No. 10, page 32.)

5. Ag we cannot fnish the press fit for the
nside flanges, nor the diameter where pulley fits,
until the flanges and pulley are machined, we
can go aohead with the thread cattine. If the
gtudent hag had no experience in thread cutting,
we suggest that the instructor secure o number of
pleces of 37 shafting, about & Inng, and have
each student practiee cutting shori threads on
one of the shafts before he attempts cutting the
thread on =pindle.
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Job No. 8. Part No. 31.

1. MATERIAL. For Job No. ¥ we nse the
shaft machined In Job No. 7. Cut n 3" x 10 1.5
Standard Thread, right hand, on one end.

2. GEARING LATHE. For thread cutting see
Hections 38 and 39 of Lathe Book for selecting
gears to secure the desived piteh. Also see Rule,
Section 45, of Lathe Book: “Gearing Any Engine
TLathe for Borew Cntting™

%. SETTING THE THREAD TOOL. For set-
ting the thread tool, see Section 40 and 41 of Lathe
Book, We recommend a tonl stmilar to the Pateal
Threading Tool. shown In Section 28 of Lathe
Book,

4. LENGTH OF THREAD. The length of
thread to be cut, as shown in drawing, i3 1t%&".
Measure this distance from the end of tha shaflt,
and make a prick punch mark. Then, with a 4"
drill, drill a hole %" deep, uslng this prick punch
marl ag a center., Attach o common lathe dog tn
the grinder zpindle, and place it on the centers.
Be sure (0 put oil on your tail eenter, and clamp
the tail aplndle. Now set the throading teol, with
the point opposite center of the hole you have just
drilled, where the thread terminates. Then with
a contor gougo, line the tool up proporly as in
gection 41 of Lathe Book, drawing Flgure 15
The height of the cutting edge of the threading
tool should be even with the axis or point of the

Drawing No. 131-B.

lathe center, Fasten (e tread-cuttiog stop (o
the saddle, as explained in Section 40 of Lathe
Book, Clamp the half nuts on the lead screw, re-
verse the countershaft. This will run the carrlage
back until the thread ceotting tool reaches about
15* beyond the end of the grinder spindle.

5. FIRST CHIP. Before taking the first chip,
gtudy Section 42 of Lathe Bonk.  See that the lathe
dog s fastened securely to the grinder spindle,
and that the threading tool Is fastened; then pro-
vewil wille (hee Mesd chip, allowing the ool to just
merely serateh the spindle. Stop the Jathe before
the tool resches the hole, showing the end of cut,
This hole was drilled g0 as to allow the teol to fin-
ish the end of each chip. Then finlsh the chip by
mrning the apindle cone slowly farward, by pall-
ing on the belt by hand.

@, In removing a threadad piece from the lathe
for testing the thread, mever detach the dog
from this piece. Do not even change the position
ol Chees alog,  Always mack (e slot o the face place
in which the dog was placed, while the thread is
heing cut, Heplace the tall of the dog in the same
glot, when you put the job back on centers o re-
new the thread cutting, For testing thread, see
imgtrnerions In Toh 8

- Lﬂ",@.
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Job No. 9. Puart No. d1.

1. MATERIAT. For Job No. % we use the
spindle machined in Job No. 8. We are to cuf a
" x 10 17, B, Btandard Thread, left hand, on the
ol emd of spindle. For cutting this thread, we
nze the zame arrangement of gearing as we did for
cutting the thread inm Job No. 8,

2 (OUTTING LEFT HAND THREAD. Do
not let the serew of the dog come in contact with
the thread, but select an old nut %" x 10" right
hand thread. With o hand hack saw, split one
side of the mut through inte the hole, and half way
Into the other side, Then place this nut on the
threaded end of shaft and fasten securely with a
clamp deg. In this manner we can drive the
threaded shaft without injuring the thread.

3. THREAD TOOL. Use the same thread toel
and set in the same manner as you did in Job
Mo, 8,

4. LENGTH OF THRERATD, Drill a hole about
A% in diameter, and about %" deep, 13" from the
end of the gpindle. This hole will be the starting
ol uf sach chip in cutting the left hand thread.
Adjust the reverse lever in the head stock, so that
when the split nut is clamped on the lead screw
and the shipper rd Is thrown furward toward the
head end of the lathe, the spindle cone of lathe
will revolve, the top of the come rotating in the

Drawing No. 131-C,

direction of the operator, Then the carriage should
feed from left to right.

5 CUTTING THE THRREAD. Sat your theead
tool and use the adjustable stop exactly as you did
in Job Ne.5, and proceed with the first chip. The
carrisge will new move (o Lbe vight nstead of the
left, and when the thread tool reaches a point at
least 15" bevond the end of spindle, reverse the
ghipper rod, This will reverse the direction of
travel of the carrlage until the thread tool reaches
the hole or starting polnt. Then arrange for depth
of second chip, Start In carefully, taking a Hght
chip. Continue this operation until the thread iz
finished, Use plenty of ofl on the thread ool
lard ofl iz preferred.

6. TESTING THE THREAD. Use the nut in-
tended for the threaded part as a gaoge, When
vou think the thread ahoni finished. remove the
gpindle from centers, and try the nut on thread.
Do mot strain the thread, the nut should go on hall
of its depth with very little pressure. Exnminc the
thread after von remove the nut, to see if the
thread has a perfect bearing.

When the thread s cut on both ends of the
spindle, chamfer off the ends as shown in drawing,
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Job No. 10. Part No. 32.

i. JOB, A cast lron pulley is o be machined
o the dimensions as shown on drawing.

2. CHUCKING OPERATION. Attach a &7,
S4jaw Univerzal Geared Scroll Chuck to the spin-
die nose of lathe, and fastem the casting in the
chnck. (See explanation drawing Fig K, page L3

A. FACING., Tse a round nose tool, and face
the end of pulley to the depth of about 4" below
giple,

4. CENTERING. Place a centering tool in
the tool post, and locate the center of the pulley,
adinsting the tool a0 that it is approximately at the
center. Take a light ehip, moving the tool so that
when it begins to cut, it will show the exact cen-
ter, and will machine a conntersunk hole about 14"~
deep.  (8ee drawing, Sectlon 78, page 58, Latha
Book.) The hole in this pulley could have heen
cored but we left the casting solid, for practice.

8. DRILLING. Use s 1" S8tralght Shank Twist
Dritl, held by a drill chuck in tail spindle. Drill a
hole through the pulley, leeding by hand wheel of
tallsiock,

6. BORING, With a boring tool, take a chip
about 1/32" through the pulley, or deop enough to
true up the hole. Follow with another finishing
chip about 1/64" deep. Then follow with a ream-
er, reaming the bole to size, Tt should be borme

a2

Drawing No. 132,

in mind that this pulley ie to it the spindle,
Job Noo 4.

7. FINISH ON ARBOR. Hemove the pulley
from the chuck, and press it on toa 1%" arbor; the
arbor entering the hole at the machined end of
pulley, FPlace a drop of oil or grease on the arbor,
and spread it thorouwghly with the hand, so when
the pulley is machined, the arbor may be pressed
out easlly, Never place a steel arbor into a cast
from piece, unless either the hole or the arbor has
heen nilidd glightly, hecanaes if it has oot been 1u-
bricated, the pulley is liable to cut when driving Ic
off the arbor.

8. Attach a dog and place the job on centers.
[ Bee diawing Fligure “V."” page 57, Pulley on Arbor.)
Take a roughing out over the diameter of palley,
and face up both ends to the proper dimensions,

#. TURNING TAPER. B8et the tailstock off
center, to get the required taper or crown of pul-
lev, (8ee Bection 46 of Lathe Book.) After re-
quired taper le found, take a chip off of one end.
Then remove the dog, and place it on the opposlte
end of the arbor. Place the job back on cen-
ters, and take & chip on this end. Repeat the oper-
ation until the pulley is machined to the proper
dimensions,

1 Bee
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Job No. 11. Part No. 39. Drawing No. 139.

1, Mount & &7, d-Jjaw Unilversal Geared Scrull arbur, Attach a dog to the arbor, nnd place the
Chuck on the lathe, Fasten the flange casting in job on centers, Set the compound rest on ﬂ-llﬂﬂﬂglﬂ
chuck, grlpping it by the small shoulder. (Ses il- E’; ;3‘"3[‘19:;3:5-“ }5:*' fllusu*:::g; Fﬂmﬁ;ﬂ& page

iy itF am BT, ol having a mall nose,
lustration Figure “S," page 7.) Be to gea and take a roughing chip on the angle part of
that the flange runs true, not only on the outside flange: then a roughing chip on the diameter of
diameter, but the hole should alse run troe, If flange and hub; then a finishing chip on hoth
the hole is not concentric with the outside diame. flange and huob, With a side tool, face the small
ter of the Dunge, (hen measure the amount of stock bub and inzide of Aange. '
to be removed from hole, and the amount of stock 3. FILING AND POLISHING. Allow the job

frovm tha natside diameter of the flange, and adjust

to remaoin on ecnters, and releage the tail stoek
the chuck so that both the hole and outside dinme-

center slightly, so the arbor will run perfectly

ter can be machined true in the same chucking, free. Put a drop of oil an the tail center point,

When the flange rung true In the chuck, with a Run the lathe spindle at next to the highest speed,
round mose tool, take a roughing chip on face of and with a mill file, smooth up earefolly the out-
flange; then a finishing chip. ‘T'hen a slight rough- side diametcr, the anglc surfoec, and the small hab
ing chip on large diameter of fange, and a finish- of flange. You may round the corners slightly,

but not the corner of the large diameter of the

ing chip. Adjust round neee tool and take a recess- face of Hange,

ing chip om face of Aange. (See Figure “5," page

57, Tool “B.") Place a horing tool in the too]l post To polish a plece of cast iron in the lathe, take
(see Tool “C") and take a roughlng chip through a 2trip of emery cloth about U widlh of a file, put
hole; then a fnishing chip, until within 1/64" of a few drops of oll on the cloth. Then holding the

cloth against the file, potlsh the flange while it is
revolving. Keep plenty of oil on the emery cloth,

2 TURNING FLANGE ON ARBOR. Romove Thiz will produce a fine, poflshed surface, and the
flange from the chuck, nnd press [t tightly on a 37 oil will prevent rusting

gize. Then Anish with a %" Staudard Reamer,

E
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Joh No. 12. Part No. 358.

For machining Job Ne, 12 follow insfroctions
given in Job No. 11, except that the flange angle on
Job No. 12 is 10 degrees, while Job No.11 was 13
degrees, Also note that Job No. 12 has a grooved
hub, while the hub on Job No. 11 was plain,

When the flange has been machined and iz still
on arbor, with a &" round nose tool, machine a
groove 4% wide and about " deep, in the center
of hob, as shown In drawing. The object of this
groave is to prevent the oil from the hearings from
running up on the flange, while the emery wheel
iz In motion, File and polish the flange as de-
geribed in Job No. 11,

After a job has been bored in a chuck, and then
placed on an arbor, all surfaces gshould agaln be
machined if an aceurate job is required.

The inside flanges for the erinder spindie
should fit up close to the shoulders of spindle, so0
that when assembled on the spindle and placed in
the grinder head, there should be a slight play T8
tween the Lhubs of the two flanges and the outer
ends of bearings on head; that is, there should be
a visible slight end motion, not exceeding 1/64%.

Drawing No. 135,

Removing a Job from Arbor

In removing a job from the arbor, or driving
the arbor out of the fob. care should be taken to
gee that the arbor is driven out of the job from the
amall end, as one end of all arborz or mandrels is
gmaller than the other emd. ‘The size of the man-
drel 1s usually marked on the large end.

In driving a mandrel into or out of & pulley,
be careful not to batter or jamb the end of the
arhor, hecause if the center
hole or outside diameter of
the arbor is battered, then
the arbor will not run true,
and if the arbor doesz not run
absolutely true, von cannot
machine an accurate job on
it., A babbitt hammer or a
wooden wmallet wounld best
gerve as a4 driver. A small
cast iron anvil, similar o that
shown In Figure “W™ herc-
with, would make an excel-
lent anvil for arbor work, and
it will mlso be fouml wseful
for other work in the ma-
chins shop.

TR
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Job No. 13. Part No. 30. Drawing No. 130.

1. Drawings nn pagae 39 show the grinder head
CADE,

2. Clean the casting and remove all sand and
grit.

&, The six anchor holes “B” should be drilled
according to drawing, =0 (el when the babbitt 1s
poured, it emterg these holes, and there forms an
anchor to hold the babbitt in the cap, Drill the
slx anchor boles In each eap, also six similar
anchor holes for holding the babbitt for each bear
ing in the grinder head.

4. Loeate the position of the cap screw holes
for attaching caps to grinder head. Note that the
centers of these holes are 2% apart. Chalk the

surface where the holes are

to be drilled. Rub this
ng.u

chalked surface with the
finger, and with the dividers
locate the centers of the boss
of each hole. Make a prick
punch mark at each center,
nnd zcribe a %™ circle, Make
gix prick punch marks on the

circumference of each clrele,

{see drawing Flg. “T"). Next make a deep center
punch mark on the center of each circle. The cen-
ter distance ghould be 235",

. Uee a 3" drill in the chuck in hend spin-
dle, and a drill pad in the tail stock, TLet the point
of the drill enter about 4"~ in each clrele, Bee if
the hole §s going to be concentric with the circular
lay-out. If it is not, then with a prick punch drive
the venler of the bole in the proper direction in
order to be concentric. Hemove a little more
stock with the dreill, and test apain. When the
drill hole is concentric with the lay-out, drill both
holes. Now with a counterbore, having a 3"
pilet, remove &% stock, so that the head of the
cap screw will rest on a machined surface,

6. Locate the hole in the top of cap for ofl
cup.  This bole should be in about the center of
the boes. Use o 17,/64* drill.

Do mot tap the oil hole at this time, because it
fa thromgh this hole that the babbitt is poured.
After babbitt 12 poured, then redrill this hole, re-
maoving the babbitt, and tap for ofl cup,

7. Some of the holes drilled in grinder and
cap could perbsps be done to better advantage on
a drlll press.  Cur instructions are to drill these
parts in the lathe, assuming that there is no drill
pregs In the shop equipment,
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Job No. 14. Part No. 29. Drawing No. 129,

1. The drawing on page 41 shows three
vlews of the grinder head casting, also an en-
larged view of one of the boxes, or bearings.

2. Clean the casting thoroughly. Remove all
sand, gates and sprues, lnside as well az outzide.

3. To drill the necessary holes in the grinder
head, for lag screws to hold the grinder to the
bench, and holes for safety goards, make a jig of
wood, similar to that shown In drawing Figure
“P," page 56. This jig should be about 12" long,
Let it reet on two etrips of wood, each about 2 fest
long, =0 they will rest on the front and rear of
lathe saddle.

4. The caps machined in Job No. 13 should
now be fitted to the grinder head, Chalk the top
of the grinder head where the holes are o be
drilled for cap screws. Hold or elamp the cap
firmly Lo the head, and with a scrateh-awl mark
throwgh the holes in cap and Jocate the pogition of
the holes on grinder head, When one hole has
been located for each eap, remove the caps, lay oot
these holes with slx prick punch marks on the
circle, find the center of the circle, as per drawing
page 18, and make a deep punch mark st (his cen-
ter. Them mark the right hand cap and right hand
box with a prick punch, so you can replace cap on

1]

ite own bearing cach time, Also make two center
punch marks on the front on the other cap and box.

5. Usea " drill. Drill only one hole in cach
bearing. Tap the holes and fasten each cap with
one screw, Then with a %* drlll, using the hole
in the cap as a jig, spot the other hole for each
cap in the grinder head, letting the point of the
drill enter the castlng only about % Now re
move both caps, and with a %% drill, #inlsh both
holes, Tap both holes and attach both caps.

fi. When the caps are attached, see that they
fit micely on the grinder head, They should not
lap over, neither on the sldes uor eods, 10 ey
do, remove the lap with a file,

7. If more than one grinder at g time 13 being
made, number each cap and each bearing in serial,
&0 ¥0uU can attach each eap to its own bearing.

H. Locate the position of holes through which
grinder is elamped to the bench, and drill them,
(zee drawing Fig. P, page 54). The position of the
holes for safety guards can not be located until
grinder is complete and the emery wheels attached,
Then place the safety guards in position, so they
fit properly over the emery wheels, and mark
through the slots of the bage.
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Job No. 16.

Job No. 18 drawing shows the small parts that we
use in the babbitting Hg, which s deseribed In Job
Now 17,

Make four shims of cardboard, 25" thick, (Ses
drawing on opposgite page.) One of these ahims ia
placed under each side of each cap to allow for
wear, becauze after two or three vears, when the
spindle bearings wear, these shims are removed
and thinoer shima are inserted to take up the
wedar, The shims as shown do not indicate the
holes for the serews. This is hecause we first nse
theze shims @z part of the babbitting jlg, and

afterward we cut the hole for the screw and use
the shims in the grinder.

One of these shims shows an opening on one
slde, through which the babbitt iz poured, as ex-
plained later.

The four cast irom collars shown are bhored to
1% and faced on one end. Thev are also recessed
" deep, 14547 diameter. The object of this re-
cesg {8 that when babbitt is poured, it will fill into
this space, which will allow it to prolect /% be-
vomd the bearing.

The 1" cold rolled shaft, shown in drawing is
whal we call e Dabbilling  bar, Thiz =hnll
should be stralght and true. It should be 1% in
diameter, not 001" over or (02" less.

Part No. Special.

In placing this zhaft in the babbitting jig, the
center of shaft should be about 1/64" higher than
the top of the bearing of grinder head. The reason
ic that the shim is A" thick, thercfore when the
grinder spindle 1s fitted to the bearing, the center
or axis of the spindle will be in line with the cen-
ter of the shim.

Sceraping the Boxes

After the bearings in grinder head have been
babbitted, the bearings of the spindle being finished,
place some red lead on the gpindle bearings, and
put the spindle in the grinder head: revolving it
slowly hy hand. Thiz will show the high apots
Then with & scraper, using a half round fle,
ground smooth and with a cutting edge, scrape
(e high spots uotl] the splodle has a (horough
bearing.

This scraping should be done beforoe the grind-
er capa are babbitted. After the grinder caps are
babbitted, they should be tested and scraped in the
SAINE AN er.

In babbitting a large bearing, we osually paint
the babbitting shaft with graphite, in paste form,
but the bearings of this grinder are small, and
will not need a coat of graphite,
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Job No. 17. Babbitting .Jig.

Make & wood frame, as shown on opposite
drawing Fignra “X "  Xake it large enough so
that the grinder frame can be eagily placed Inside.

Plare the grinder head In the wooden frame
and place babbltting shaft on the V wayz., Shim
up under grinder head with cardboard shimsz “BERE,"
until the grinder bearings are concentric and paral-
el to the babbitting shaft, The top of the grinder
bearings should be 164" below the center of the
babhitting shaft. Now clamp the grinder head to
the wood frame. Measure again to see that the
bearing space of the grinder head is concentric
and parallel with the shaft at both ends. Hemove
the shaft and place on it the four adjustable col-
lars, setting each collar as close up to the bear-
ings as possible. The dimensions are shown on
drawing. Now with a piece of wood, plug up the
four cap serew holes oo grinder head, Place the
four eardboard shims on top of bearings. so they
will fit tight up agaimat the shaft and inside both
collars. Fasten each shim to the wood plug with
a tack, With a plece of clay or putty, make a
ringed dam “E.” as shown, between the ends of
bearings and collars. These dams are merely to
preévent the babbitt from running nnt of the moald.

If the babbitt has a tendeney to run out of the
mould at any point, slmply make a dam to prevent
i, Make apviber dam “F* on the top of ahim,
{8ee Flgure "X also Plan View.) Thiz dam laps

over on to the shaft. It Iz through this dam,
through the hole “G" that thoe babbitt s poured to
fill the bottom hearing.

Before pouring the mounld see that the babbitt
iz hot, mot red hot, but hot enough to singe or
seorch a pine stick. Make a test by immersing the
gtick into the molten babbltt, There arc o num
ber of small anchor holes in the bearings of the
mold, and if the metal i3 of the right temperature,
It will Oow peadily and 011 every ereviee and
anchor in the mould., If the babbitt docs not #ll
the mould perfectly, the babbitt was not hot
enough. In this case remove the babbitt and pour
again. Do not attempt to pour both boxes with
one ladle of babbitt as the metal cools quickiy.
Get a fresh supply in ladle for each box,

When both lower boxes have been babbitted,
place mew shims on all the bearings and attach
the caps, screwing them down tight on the shims,
Dam up between the ends of ecaps and collars.
(Bee Figure *Y.") XNow make a center dam “N™
over this hole, When both caps are babbitted, re-
maove the dam, placing a dog on the end of the
babbitting shaft. Loosen the set screws In each
collar and remove the shaft by a pulllng, twisting
movement. Now trim up the ends of each box.

For seraping boxes, see page 42,
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Job Ne. 15.

1. DRILLING HOLES FOR REST BRACK-
ETS. Place the grinder head on two wooden
cleats om top of #addle, one end of the cored hole on
the head center and the other end on the tail cen-
ter of lathe, thus lining up the cored hole, shim up
under the grinder head, I necessary. Clamp
grinder head to saddlo If you wish, Now remove
head center, and with a 47/64" drill in chuck (see
drawlng), start drilling. The drill should revolve
slowly, Wilh ibe rlght baod feeding by bhaod
wheel of tall stock and the left hand operating the
carriage wheal and the tail center still in cored
hole, drill threequarter way through the casting,
Now replace the tail cemter with a drlll pad; a
piece of wood between drill pad and grinder, finish
drilling the hola. Then slze the hole with a "
standard reamer. Machine the other hole in the
HSAMEe WAy,

‘The two small side holes, through which set
serews pass to fasten the bracket, may be drilled
by uzing the same cleats az for drilling the bracket
holes.

It will not be necessary, In drilling these holes,
to clamp the casting to the lathe carriage., Sim-
ply turn the grinder head around, place a &% drill
in the chueck, lay out the position of the hole In the
end of boss on casting, and drill through into the

Part No. 30,

bracket hole, using the tail stock wheel to fead,
holding the grinder casting with the left hand.
When the hole is drilled, reverse position of the
grinder casting, and drill & similar hole in the oppo-
slte end of easting.

Now tap the holes with a 3%, 14-thread, right
hand T. 3, Standard Tap, ranning through first
with a taper tap, and fAnlshing with a plug tap,
uzing a hand tap wrench.

For castings and material in the rough, also
suppliez, etc., for bullding the Sinch Bench
Emery Grinder, see page 55,
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Job No. 18.  Part No. 15 and 16. Drawing No. 1 16.

To make a nut, secure a piece of cold drawn
hexagon steel, 1%™ across the fAnts. Place this
material in a 3-Jaw Universal Geared Seroll Chuek,
letting it extend far enough from the phuek so that
twi nuts can be made in one chucking,

Face the end of the material, locate the center,
then with a 5" drill in the tall stock of chuck,
hore & hole for a depth of two nuts. Then cham-
fer the end, and with a ratting-off tool, cut the nut
the desired length. HRepeat this operation om the
second nut, Then place the nut back in the chuck,
and with o %7, 10-thread right hand T. B. Stand-
ard Taper Tap, held on tail centers by & monkey
wrench, let the end of this tap enter the hole of
the nut, (See drawlpg Figure YE” page bs.) Use
plenty of oil on the tap. Then with the right hand
feeding the tap, and the left hand pulling tha
helt, slowly feed the tap through the nut, Using
the grinder spindle as an arbor on centers, face
the nuts trie on both eods,

Perhaps it would be much better to buy these
nutls, rather than wake them, The %" right hand
nut can be purchased from the hardware store, anid
perhaps the %" left bund nut alzo, If not, we ¢an
furnigh them, finished complete and hardensd, at
a nominal price.

Tap delil I:ﬁpi:mi'*us L5 L.
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Job No. 27.

1. MATERIAL., A Lathe Mandrel = usually
made of erucible or tool steel, so it may be hard-
ened and tempered all over. However, for large
mandrels, mild steel may be used Insiead of vru-
cible, especially when an arbor is over %" di-
amater, nnl eycessive fn length, and where it i=
not subjected to rough, heavy work. If carbon
steel cannot be secured easily, we can use mild
steel with good results.

Select a pilece of mild steel, 735" long, Cen-
ter both ends, place on centers and face hoth
ends. Take a roughing chip over the entire
dinmoeter, With a facing tool on an angle, recass
hoth ends of the arbor to a depth of 1/32°. Let
this recess extend sbout 16" In diameter. The ob-
ject of this recess is that In driving a pulley or
ring on to the arbor, or driving the arbor out of
thls pulley or ring, when the mallel comes In con-
taet with the end of the arbor, it will net jamb or
destroy the center hole.

Now reduce the diameter for a distance of %"
on each end, as shown. The object of this redue-
tlon |8 to have a suitable place to attach the driving
doz. Then file a Hat place on both shoulders for

Part No. 107,

48

Drawing No. 207.

the dog set screw to screw against, Now harden
and temper the mandrel all over, If the materlal 1s
crucible stesl, for hardening and tempering follow
instructlona shown in scction 62, page 46, of Tathe
Book. If the arbor is made of mild steel, case
harden both ends only as far as the shoulders,
Follow instructions shown in section 64, page 446,
of Lathe Book.

The mandrel has a slight taper, the small end
af the fitting surface, finighing 001" under the
standard dimensions — 1%*;  while e otber end
finighes .002* above the standard dimensions,
Therefore there iz a difference of 003" on the fit-
ting diameter of the arbor, on a8 length of §&”.
Thiz is to allow a piece to be driven off and on an
arbor easlly, and always from the same end.

Where arbors or lathe mandrels are made in
gquantity, tha Rtfing diameter is finished by egrind-
Ing; the mandrels are placed on centers in a spe-
¢ial grinding machine, and revolve slowly, and are
Mnished Ly a swiftly revolving emery wheel A
mild steel mandrel can, however, be finished very
accurately by turning, and then fillng and polish-
ing with emery cloth. It reguires care and accur-
ate measurement with a micrometer ealiper.
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Job No. 30. Part No. 109. Drawing No. 209.

1. MACHINING CHUCK PLATE. The draw-
ing on the opposite page describes a chuck plate,
required in fitting a lathe chuck to a lathe. This
chuck plate is to be bored and threaded to fit the
spindle nose of the 15" South Bend Lathe, The
d}!_lam!?tar “A" j2 to fit the recess in the back of
chuck,

If there i{& only one lathe in the shop, and
chuck 18 to be ftted to thiz lathe, theg L would
be necessary to swing the chuck plate on the large
face plate. (See face plate job, page 58) Be-
fore clamping chiock plate o fAace plate securaely,
bring the tail stock center up, and the tall center
will tend to center the chuck plate, Now revolve
the lathe slowly, and hold a plece of chalk to the
hub of the chuck plate, until it runs troe; then
clamp securely to the face plate.

Take & chip on the face of the hub, and with a
boring tool bore to the proper diameter, which is
the bottom of the thread on spindle nose. Machine
the recess to a dlameter slightly in excess of the
unthreaded dinmeter of spindle nose.

o THREADING. SBet the Threading Tool (as
ghown in Figure 16, page 30, of book “How to Run
4 Lathe)., Bet the adjustable stop to depih of
thread and proceed with the thread cutting, taking
light chips. When you think the proper depth of
hread has been reached, unscrew the face plate,

ol

and without disturbing the chuck plate on the faoe
plate, try the threaded part of the chuck plate on
the zpindle nose, If the chuck plate will not screw
on spindle, take another chip and repeat this oper-
ation until the chuek plate screws snugly on the
spindle nose.

Chuck plate being fitted, remove it from the
face plate, screw it on to spindle nose firmly up
against the shoulder, Put a couple dropa of oil on
threaded part of chuck plate, before secrewing it on
gpindle nose, Then machine the diameter “A" 0
fit the recess of the chuck to be fitted. Tlac care in
making this fit. Round the corners slightly with a
file, on the face of diameter “A.” where the bottom
fits into the chuck recess,

When this fit is properly made, then place some
red lead or chalk on the bottom of the antive recezs
of the chuck. Now press the chuck plate into re-
cess. Moke a center punch mark on the chiek
plate and on the chuek, so that vou will know the
poaition to replace the chuck plate after holes are
drilled. Rap chuck plate several times with a
wooden mallet. Remove the chuck plate, and yon
will find indicated the proper position of the holes
through which chuck screws pass.  Drill these
holee about A" larger in diameter than the bolts
or serews. Plaece the chuek plate back in recess
af chuck, according to the center punch marks, at-
tnch vour gerewes, and chuck is fitted ready for usa.




23-8THds
U.5.5 RH,

Job Ne. 30
Material - caal lron
o, Fieces .I'heiur'red'-f

Machine A= fo AT chuck.

DRAWING Mo. 209 | PART No. 09

CHUCK PLATE far /5" LATHE

Jeak_ _______ _Werw fo figures.

SOUTH BEND LETHE WoRNS.




fovrn Bexd LATHE

WaonKS,

HO0UTTH Ixpiasna

BERD,

Painting and Assembling the Grinder

The grinder should be painted after all machine
work has been done, The castings have already
been eleaned of all sand, sprues, etc., beforse
machining,

Befure applyiog a coat of paint, be surc thnt
all trace of oll and greéase has been removed from
the grinder head. Then apply a coat of paint,
good gquallty, any eolor will serve. This is what
we cill the priming coat.

After the priming coat is dry, apply a coat of
iron filler,

This filler comes prepared in a form something
gimilar to a soft, wet clay. The filler should be eut
with turpentine until it resemhbles a paste as thick
as can be applied easily with a brush. Paint the
entire casting with a coat of this filler, with the
gxception of the machined surfaces. The coat will
dry In from four to ten hours, depending upon
the drying properties of the filler. When dry, Tub
down with coarse sandpaper n such a manner
that you sand only the high spots. Then apply an-
other coat of fillor. When thia is dry. sand again.
If you wigh the machine to look unusually nice,
you should apply at least four coats of filler, and
swam] alter each coat,

=

After the casting hasz been [lled, apply a
coat of =ealer, Thiz may be an oil-proef paint, or
an enamal.  Fnamel makea the best zealer, because
it is oil-proof, and it levels evenly. The color may
be black, dark blue, or dark green. ‘When the seal-
er or oll-proof coat of paint i3 dry, then aszemble
the machine,

For palnting the bracket heads, the angle and T
reats, follow the same Instructions as given for
painting the grinder head,

ASSEMBLING. After the painted pariz are
dry, azsemble the machine. In assembling, plave
the end of the spindle having the left hand nut on
the left hand and of the frame, The reasnn ig, that
when the emery wheels are revolving, the nuts
should fasten In the dlrection of the rotation of the
emery wheel, because the greater the speed, the
grester the tendency to tighten the nuts, whereas,
if the direction of be thread was reversed, the
tendency would be to loosen the nuis.

When the maching 18 assembled apply a foish-
ing ecoat of velvet black, preferably a dull velvel
ghade,




govrrn Rexp LATHE

S—

Safety Guards for Emery Wheels

The drawing herewith showsa safety guards [or
guarding the emery wheels. These guards are
made of malleable or cast lron. Malleable fron is
recommendad,

The guards are used in palrs, right and left
There is no difference in the design or the con-
structlon, except in the base. When mahing the
pattern, disconnect the pattern al the hase, using
a right apd left base, so that one large pattern
will serve for the hoods,

There iz no machine work done on these
guards. All that 15 nevessary is to samd and
paint them.

INFORMATION ON EMERY WHEELS
1—80UND wheels before MOUNTING to de-

tect posslble INJURY In THANSIT.
a_Never TORCE wheels on spindles
2__1'se RELIEVED flanges where poasihle.

i—Avoid TNNECESSARY tightening of
flanges.

i—HKeep reat CLOBE to wheel.
fi—Kesp wheels TRURE.

T—HKeep BEARINGS adjusted.

§— Have Qrinder on SOLID foundation.
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Manufacturing in the School Shop

Several of the larger manunal training schools
have already started to manofacture in a small
way,

From our experience o manufacturing, we
know that it is posaible for the manual troining
srhools to make something of commercial value
in their shops. and the time will come when all
manual training schools will require the students
to work on something useful, something that can
be sold, and a sum can be realized from the sale, at
least sufficiont to cover the cost of the material
and supplies,

The Bench Grinder illustrated and deseribed in
this lttle text book, iz a useful tool. It can be
made In quantity in the school shop, and sold to
other school shops. Tt can also be sold to the
machinery trade.

A large machine shop esuipment is not neces-
gary for bullding the S-inch Bench Grinder. The
entire work ¢an be done on a 16" South Bend
Lathe. If the school eguipment includes a drill
press, milling machine and shaper, the work can
be done to hotter advontage,

4

It the grinder countershaft s wanlsd, we can
gupply the castings and all partz In the rough, to-
gether with the necessary drawings and hlue prints
for the machining of these parts. A drawing of
the countershaft may be seen on page 60,

We claim no patent on thiz grinder, Anyone
who wizghes to make the machine in part or whole,
has our permission. We shall be glad to supply
them with text books.

The work may be divided into four departments
as follows:

1. DHAWING ROOM. The studentz may make &
complete set of drawings, using this text book
as a gulde.

2. PATTERN ROOM. A complete set of working
patterns can be made from the above drawings,

#. FOUNDRY AND CORE ROOM. A complete
set of cores and castings can be mades up I the
echool has the necessary equipment.

4, MAUCHINE SHOF. This text book illustrates
and describes in detall, the machining of the
grindor.
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Castings and Supplies for

For the accommodation of gchools who wish o
build the Tool Room Grinder, and are not in &
position to make patterng or to Secure tha necas-
sary castings, steel, ofe. we ghall be pleased o
supply all the parts and material in the rough, A%

per the following list:

For explanation of
drawing, page 3.

part numbers and names, see

PART NOu KAME
23 Machine Bolis
g Grinder Head
511 Caps (2)
=5 gplndle
32 Spindle Pulley
o3 Rest Brackets, L (2)
a4 “T" Rest
35 s Rest Bracket
26 Angle Hest
37 Angle Rest Bracket
38 Inside Flanges (2)
39 Ouigide Flanges (2)
4041 Safety Guard, R and L
44 gafety Cuard Screws (44
45-46 Hexagon Nuts, B & L, H. for Spindle
47 Fillizter Head Cap Screws for Bearings (4}

—————————————mmeeee T

8-Inch Bench Emery Grinder

48 Headless Set Screw for Epindle Pulley
49 By, Iead Set Scraws for Reat Brackets()
al Ofl Cups (2)

A | Emery Wheels (Z)

We can also furnish parts and gupplies as follows:
Lathe Tools
Lathe ogs
Babhitt Metal
Dabbitt Heaater
Rabbitt Ladle
ghims for Babbitting
Babbitting Collars, Rough or Fintshed
Babbitting Bar, Rongh or Finizhed
14" ATDOT, Ruugh or Finighed
%~ Arbor, Rough or Finished
gemi-Machined Chuck Plate
Chueck Arbor, Rough or Finished

A full et of working blue prints, LG x 87

For prices of all material, castings, ete.
in the rough, write o7 apecial clrewlar malled
free on request.  Address Sonth Bend Lathe
Wworks, Orinder Dept., 428 B. Madizon Sireet,
gouth Bend, Ind
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South Bend Milling and Kev-Way Cutting Attachment for Lathes

The above two half-tones show our improved The attachment is designed for South Hend
Milling and Key-Way Cutting Attachment for Lathes, bat it can aglsp he ftted by a mechanic to
- lallbes of ulther makes el are eguipped willh com-
pound rest. This Milling and Key-Way Cutting
lathe in the shop where there |2 no milling ma- Attachment is fully deszcribed in South Bend
chilme or shoper. Lamilie Cainlog. Wrile for free caialog

lathes, This attachment is very practical on a
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