FOR PAECISION WORK the lalhe spindia must be presisely atignad with the ways. Machine a test

bar, measure both ends, then adjust headstock until Iathe cuts trua.

A UFALSE EDGEE" gradually Luilds up an fhe bil's
culling edge. Whetting ramoves [t

notice in the course of your practice ibm-
Ing, & deposit of metal bBeing Machined
gradually buildz up along the fop of the
cltting edge, forming a pressure-welded
“falze edge.” In rough turning this false
efdge doss ho barm, but for finish-tuming
the: bBui-up metal should be removed by
rubbing the bif's faces flat on a fine-grit
oitstone. f yvou avoid roonding ower the cut-
ting edge, & lathe lopl £ah be masharponcd
by whetting many Lmes before it will ra-
guire regrinding,

But when e teols cutting edge finally be-
comes chipped and dulled, the Bl needs
regrinding. You can grind lathe woos on the
Uramat itzcif with the headstock sct ap for
grinding, or you can uss any bench grind-
of. Hegrind the bit's faces slowly on 5 me-
dium-grit wheel enpugh ic renew the edge,
mainlaining e tool’s orlginet shape. Avold
cverhesfing the zlael.

Thars are s numbor of fairly standard
shapes of lathe tools that have proved effi-

gignt for the mare comman tarning opea-
llong, and machinists scon warn too grind
special btz for speciel jobs. A novice at
machincwork probably weoold be well ad-
vized to buy & set of rcady-ground bits.
Unimat tod bits are ground exactly like bliz
used in large indusltial lathes—but smaller.
If you =an buy unground la*-squere book
kils and grind them yourself, keap In mind
the two impartant requirements for all mal-
al-cutting cutting  toole - clearance  and
rake.

Both are angles exprassed in degrees.
Clearance iz the angle at which the bit s
graund for relief upder it2 euiting edae. This
matief, which vsually should be eboot 10°,
allgws the sharp edge 1o advance inle the
work withoul rubbing. A lathe lool's subting
edge Musl beve both side clearance anbd
end clearancs.

Fake is the angle of siope aovoes the lop
of the beol. The rake may zlops cither side-
ways away from the edga or backwarnds
from the edge. Side reke glves the cutting
cdgo ite shearing aclion. Back rake directs
chips away from e work, In general lools
wilh zmellsr rake angles (with squarer,
beefier cuting edges) are used bo machine
harddccul melals, and tocls with lergar
rake angles [giving mors acute  culting
gdges) are used to machine sasiordo-out
metals, For turning hard cast inon, ool hits
with sbout 10° raks usually give Dest |-
sulks, For tools to turn soft stecl, a 155 ke
angle iz mast efficient. For turning scit alu-
minium, hits sheold be greund with 35°
rake.

Tools for tuming brase eme an cxcoplion.
Because & cutting edge with rake digs into
brass and causes the tocl to chatter, brass-
cltting bits are always ground with stand-
ard clearance hot with 0 rake—perfectly
equare acruss the lop. Machinists usuatly
kecp 3 separals sl of tools for brass-
turnindg.

YOU CAM RESHARPEM lathe bita by whetting on an allstgne many fimes baloke they will require  REGRINGO BITE on 3 medjum-grit wheat, main-
regrinding. Rub the bite' three ground 1zces flet on the atane.
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THE 2-JAW UNIVERSAL CHUCK centers work up
to 2" in diametar sutomatically,

THE DRILL CHUCK can be used to mount small workpieces a8 well 25 Ivist drills, Tighlen the chuck

evenly, using tho Key in all Birse pinien holes.

Other Ways To Mount Work

A mctal-machlning operation always In-
volves fwo steps: first fixing the work In the
machine rigidly enough to withstand the
fores required to shear off chips, and then,
with a reascnably efficient culting tool. ap-
plying that foree. The machinist moumts the
workplece, making an appropriate “set up”,
and the maching then does the work

Workpleces of any shape can be mounted
in metal lathes for tuming with varous spe-
cial workhelding devices, most of which
screw on the spindle's threaded nosc. Two
of the most sceromonly-used devices, a drill
chuck (used to hold workpicces as well g3
twist drills} and a face plate, are supplied
with the Unimat. A number of other work
holding devices are avallable a= zoces-
s0nes.

The Unimet's drlll chuck centers small
reund work up to W in diameter to within
about 002" In order to grip very small-
dlameter drills the drill chuek's Wree har-
dened jaws have vary narrow ground faces,
angd the jaws will bite deeply into a soft-
metal workpicee if ovettightencd. Always
tighten the chuck gradually and everly on
the werk, using the key in g¢ach of the three
pinion holes, and tighten it only enough ko
held the werk firmly. Work that hangs be-
yond the jaws chough to whip should be
centerdritled and supported with the tall-
stock center.

HISING THE 3-JAW CHUCK

The simplest way to hold most large-
diamater round workpieces for turning is to
mount the work in the 3-jaw universal
chuck, which is perhaps the moest genarally
useful of all the Unimat's accessorles (pg.
26}, The 8-jaw chuck is supplled with its
mounting plate finish-machined =and
aliaghed, ready to screw on the spindle. The
chuck holds work from 118" to more than
2" in diameter.

MINIATURE MACHINING TECHNIQUES

close simultareously, centering the work-
piece autematically as the chuck's knurled
ouler ring is roiafed with pins inserted In
the ring and chuck body. A scroll on the
knurled ring screws the three jaws In or out.
dJaws ahd jaw-slots are numbered. If you
should screw the jaws cut beyond the seroll,
reeagage them in 1-2-3 order.

For chucking work larger that 15/16" In
digmeter the jaws can be reversed and
wiork gripped in their tteps. To reverse the
3-jaw chuclk's jaws, turn the ring to screw
ocut the jaws until they dlsengags, remave
them from their slots, and replace them In
this order: jaw #3 in slot #1, jaw #2 In
slot #2, and jaw #1 In slot #3. Then re-
engagde the reversed jaws wilth the soroll in
reverse order—3-2-1.

Eesides round and hex slock, this chuck

o ¥

- {RREGULARLY-SHAPED WORK can be mounted on the faceplate tor turning. Angle piate or ofher
lts three hardencd jews special fixlure may be neaded to mount sama workpiaces,

THE COLLET CHUCHK cenicrs drlil rod or small
patts with extremely high precision.
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WORK THAT OVERMANGS a chuck maore than four litmes its dlameter should be centordrilled and
suppaorled wilh the tailsteck Avoid overtightening chucks.

THE 4-JAW INDEPENDENT CHUCK holds round,
square or itregular workpleces.

will als0 hold large work that has Eeen
bored or recessed. For this the jaws are
opened t0 make ihe steps grlp inslde the
bore.

The 3-jaw chuck centers workpleces to
within less than .003". Since the jaws are
tightly fited, 2 new chuck at first may work
quite stiffly, bul the Jaws soon wear In and
thereafter it kept cleaned and oiled slide
very smoothly, Fer consistently accurate
certering make sure that the jaws grip with
even purchase as they close on the work-
plece. Use |aw pads cut from zoft sheet
metal to prevent the jews from matring
finish-turned work,

UISING COLEET EQUIPMENT
Tocimekers and instrument repairmen
when tuming small parts ihat must be cen-
tered wilh extramely high precisign ystslly
hotd the work in a split epring collet, which
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cenlers small-diameter round stock more
accuratcly and grips more securaly than
any cther workhiolding device. The acces-
sory collet chuck aveilable for the Unimat
(pg. 27) uses precisiorground dcuble-tap-
ercd spring steel collets that are alternately
split to cloge fulldength and grip with even
pressurs. The body of the chuck screws
10 a mounting plate that is supplied slightly
oversize. The mounlng platle ks flrst
screwed on the lethe spindle and accurete-
iy finish<turned to accept the chuck, and
the chuck is then screwed to it. The chuck's
thrsaded nose-piece has a preclsion-ground
internal taper et when tia nese-plece &
tightened squeezes the collet back into the
ground taper in the body of the chuck, Cal-
lets, purchased scparately, are available
in inch or metric sizes, Because thay can
spring closed only about 1/64lh inch, the
collet used must be no more than 1/64"
larger than the work. A full set of collets s
negded to handle wark from 1/84" through
5/16" in diameter, the chuck’s capacity.
The collet chuck Is sspscially useful when
you're twming a quantity of small precision
paris from drill rod or othar smecth-finlsh
rod stock. Avoid clesing a collel on work
that Isn't pereclly round. Long steck up to
" in diameter can bhe fad through the lathe
spindle's through-bore. Since both the col-
let chuck and its collets are exiremely high-
pracision davices, handie Lherm with care to
avoid nicking them, kecp them scrupulousty
clecan, and lightly oft them regularly with an
oily rag.

USING THE FACEPLATE

Cdd-shaped work that can't readily be
mounted in a chuck often can be screwsd,
bolled or clamped on the Upimat's lace-
plale for turning. Fiat work as targe 83 the
lathe’s full ewing can be bolted directly io
the piele. L-shaped work ¢an be bolted to
an andle fixture cut from angie iron end
beolted on the Faceplate.

When faceplate work must be twrnsd
with exacting pracision, true the plate—

can be accurately faced in the 4jaw chucke

taking a light eut across it with a sharp tcol
—before mounting the work, and when fix-
ing the workpiece make sure that the mount-
ing screws or bolte do not spring the plate.
Ordinarily taceplate turning should be per-
fermed at moderate spindie speed. When
irregularly-skaped work will be turnad on
a plate at high speed, countsrbalance It
10 prevent vibration. Using the eccessory
T-sletted fixture plate on the Unimat’s spin-
dle as a faceplate simplifies mounting same
workpleces,

USING THE 4-JAW CHUCK

The spindle workhelding device that can
held the widest varlety of work shapes g
the 4-jaw independent chuck, which has
four reversible step-jaws that scraw-adjust
individually with a square Key. The 4-jaw
chuek holds round, square, rectangular or
irrsgular work, and the jaws grip very sec-
urely. Work can be centered In lhe chuck,
or it can ba offset fer turning cccontrics.
This chuck's only disadvantage is that it
does not center the workplece automati-
¢ally, The wark must be centered by hand.
To accemplish this you first center the stock
in the chuck roughly by eye, using the con-
contric rings on the face of the chuck for
guidance, and you then make comections
by adjusting opposite jaws—Ioosening cne
jaw and tightening the lew cpposite—to
shift the work 2s headed, The point of the
teal bit will indicate which way the work
requires shifling if the tool is set close 1o
the workpiece and the Ilathe spindle s re-
volved by hand, For exacting work a dial
indicator can he wscd to Indicate runcut.
Although it takes patience, it's possible to
tanter work in the 4-law chuck with ex-
tremely close precizlon.

Always lighten the four javs firmly and
avenly on the work, but avold overtightening
themn. Since the key screws in the jaws with
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avertightening them. Since the Key screws
in the jaws with encrmous force, severe
cverlightening cab slrip the threads in the
chuck’s cast iron bedy. When chueking tub-
ing or hushings that might be distorad by
the jaw pressure, first Wm a closely-fitled
metal plug and insert it in the work. Stock
that overhangs the chuck's jaws more than
four times its diameter should be center-
dritted and supported with the taistock
centar,

Qulte often the 4-jiaw chuck ls uzed to
hold sguare or rectangular stock to be
turned round, and this Involves Intorrupted
cuts—with the lathe bit cutting only the cor-
ners of the workpiece. Such cuts should be
made at slow spindle speed Lo avold exeas-
sivc hammaring, and the lathe's feed con-
trofs should be set up falrly tightly.

SPECIAL WORK HOLDERS

Some work becausa of s shage or the
machining operalion required can nstther
be held in a chuck nor mounted cn a face-
plate. A bress washer t¢ be accurately
finish=turned an all sides would be sn ex-
ample. Often such parts can be fixed on a
piece of scrap mctal and the scrap metal
can beé chucked. The washer could be soft-
soldered on a piece of se¢rap brass, and with
the brass chucked ceuld be machined on
three sides; it then could he metted off and
resCldered on the bress other-face-out for
turhing on the fourth side.

A wheal-shaped workpiece is gcnerally
first aripped in & chuck, bored. and than
remounted for additionzl machining ¢n an
arbor or mandrel. The work can be
pressad on & speclally=turiied tapered man-
drel and thc mandre! mounted betwsen
centers. Easily turned from scrap stee!, the
special mandrel should have a laper of
about .001" per inch of tength (machined by
offsctting lhe Unimat's headstock slightly),
When pressed on the mandrels taper firmly
enough to prevent slippage, the wneel-

SMALL WASHERS can be soft-soldered on BCrap
brise, tumed, then melted off.
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shaped workpiece can be turned on both
faces and its dlameter with exacl pracision,
For sotne werk the mandrel can be thraaded
and the workpiece secured with a nut, A
wheel-shaped part with & hub 6ften can be
fixed on a straight mandre! with 2 set-scraw.

When you encounter work that can’t be
satistaclorily mounted with any of the stand-
ard workholding devices, it's nearly always
possible to improvise 2 special fixture of
scme sort that wilt do the job. For example,
you might turn a =peclal 4plit chuck—
tumed to acecepl the work, split with a hack-
saw, and closed with scraws or a tapered
clamping ring, You might put an imegtilarly-
shaped workpiece in a tumed ring wlth
Plaster of Paris. You might devise special
lug-clampsz to eecure odd-shaped work ¢n a
fixlre plate. You might drill and tap 2 large
workpiece with counterbored 121 metric
threads and screw the work direcily on the
Unimat’s spindle nose.

Special tooling-up may also be required
when you hawve occasion to machine a num-
ber of duplicals parts. To make special set-
ups easier, unhardenad stegl jaws that can
be machinsd as required are available fob
the Unimal's 3-law untversal chuck, and soft
stecl collets thal can be bored to any size
needed are available for the collet chuck
After rmachining either soft chuek Jaws or
seti ¢ollets to sult the work, you can harden
them with Kasen#t or other surface harden-
ing compound. Arbols or mandrels turned
from mild steel can he similarly case-har-
dened.

Sihce the various chucks and work plates
all screw on tha machine's threaded spindla
nose, to maintéin ths Unimat's precision
it's Important to pretect the spindle threads
both from unnecessary wear and from ac-
cidental damage. Alwsys clean and ol the
threads and the spindle’s sheulder before
screwing on a chuck or plate. To avoid
accidentally nicking the threads, it's good
practice to keep either the faceplate or

other device screwed con the spindle when-
ever using the machine.,

When chucking tathework thal must be
turned with exacting precision, be sure to
mount the work in such a way that you can
finish-tum eritical surfaces without rechuck-
ing. If a workpicce is bored and faced with
one chucking, for example, the face will be
machined preciscly square with. the bore,
But if the plece wema bared and then re-
chucked for facing, you could not expect
perfect mccuracy. t wouldn't be possible
te remount the work In the chuck whhout
lesing scme pracision.

Spindle chucks should be ¢leensd and
lightly oiled after each usc. Avald overoil-
ing, however, for when overcited a chuck
Lhrows black spray when run at high speed.
Wipe the ofl from the chuck's ground jaw
faces before chucking a workpisce.

SONME WHEEL-SHAFED WORK canr be mountsd
on the grinding whesl arbor for wming.

4 Al

Ea

PULLEYS AND WHEELS ezn be PréSsed on a tapered maendrel for flnish-furning. Tum the mandre!
to suitwork from screp steel and mount it behween certers.
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Special Lathe Operations

Of all machine tools the metal lathe is
the most versatile. Many operations other
than plain tuming can be performed on
[athes, and all of these special jobs can be
accomplished on small scale with tha Uni-
mal. This section survays some of thom,

FINISHING

Lathework coften rcquircs onc of mere
finishing cperatlons. To remove burs aor
rountd sham sdges, turred work can be flled
as it revalves in the machine. For filing usc
thc slowest spindle spesd, angle the file
tor kest cutting action, and file with slow
strokes.

YOU CAN POLISH tumed work to high linish with stripa of abyasive cloth.
canter in the lallstock mekes frequent readjustment unnecessary.

|

tailstock ram. Ram's handwhes!t leeds the drill.
Pagc 18

FOR DRILLING vork held in & spindle chuck, screw the drill ehuck on the

Any turnad werk can be polished with
strips of abrasive paper or cloth to as high
a finish s desired. Usc extra-fing wet-or-
dry silicon carbide paper for an aliraclive
soft polish on stall parts. To polish larger
workpicees use strips of aluminum oxlde
cioth, olling & worn stip for final minor-
finishing, Since for polishing the lathe is
run at high spindle speed, the dead center
must be adjusted semewhat locsely and
relubricated freguently to prevent il from
binding and buming. Using a ball-beating
eanter in the tailstock thal rotates with the
wWorK eliminates the risk o1 burning center
peints.

A

ey

L

I

WHEN REAMING HOLES in

HORIZONTAL DRILLING & REAMING

A metial Iathe is an esxcollent horizontal
drill prass, and drilling is one of the more
commonty performed operations, Crdinarily
the drill is mounted on the failstock rarm and
ravolved in a spindls chuck. Either the drill
fad with the tallstock handwheed into work
chuek or the collet chuck (for precision
small-hele drilling) can be screwed on the
Unimat's tzilstock to hold small straight-
shank twist drills. Large drills with straight
shanks can be held in the 3-jaw universal
chuck screwed on the tailstock,

In order to start a twist drill culling wilh-
cut wobble, lurn a small starting dimple in
the work with @ sharp-pointed lathe bit
The feel of the drill in the waork will indicate
proper feed rate. Advance the drill with the
tailstock handwheel just fest enough to
make it cut smeathly, using curting il lib-
erally when drilling stesl. Withdraw il from
the hele as offon as hecossary 1o prevont
chips from packing in the flutes.

Excepl when drilling with very small drills,
use the slowest spindle speed for drilllng
in the lathe. Each [ip of a twist drill cuts
exactly like a lathe bit, and forcing the
lips to bite into hard metal takes consider-
able power. The larger the hole, the more
the power required. To avoid overloading
the motor when drlling a large-digmeter
hole with the Unimat, enlarge the hole In
steps—first drilling a small pilot hole, then
enlarging the pilot hole with a larger dnll,
then cnlarging the hole again with a still
larger drill, ond e0 on, Drilling on oxtm decp
hele is also likely to overdeoad ihe meter,
since friclion increases es the hole deep-
ens. Dont try to drill a deep hole with a
drill that hes worn margins. For deep holes
use new drills.

A taist deill drills a hele a2 few thoy-
sandths larger than the drill's nominal size,
When the diameter of a hole must be cxact,
the hele is drilled slightly undersize and
reamed to finish size with a reamer. Whan
raaming in the Unimat, support tha rcamer
in alignment with the hele with the tpilsigek

ihe latke support the reamer with the dead
canter. Hold {he reamer and turn the spindle by hand.

MINIATURE MACHINING TECHNIQUES



TC BORE ACCURATELY-FINISHED HOLES,

center, and feed it into the viork slowly with
the Iailslock handwheel while ravelving the
lathe spindle by tend. When reaming roles
for tapered pins with & tapered reamer,
avoid feeding the reamer at too fast a rate,
Never back a reamer in the hola, which
weuld nick its tecth. Flood the hole with
cutting ¢ll when reaming =teel,

BORING

Baring In the lathe-—simply internad turn-
ing with an extended cutting to0l— is the
easiest way 1o finish large-diameter holes
accurately to «ira The boring 80| iz ad-
vanced by screwing the crossfeed ouks
then run through the hole with the longi-
tudinal feed. When making a boring set-up
be sure that the tool’s cutting edge has suf-
ficient clearahce 0 prevent the bit's heel
from rubbing in tha hole, The Ialhe's fecd
controls should be set up snugly, and the
boring tool positicned in the tcol Hock
whh nro more overhang than nccessary.
Since all boring tools spring somewhat, use
lighter cuts for boring than you weulé for
turning. When boring a hole to clese lofer-
ance, be.sute that the Unimat's hoadstock
Is accurately allgred, and having honed the
boring toal very sharp, Hinish the hele with
very light cuts, making the finat finish out
continucus,

Work requiring preeision through-Boring
can be fixed on the Unlinal's cardage and
bored with a small Ay-culter boring bar
(which you can m=ke yoursel() mounted be-
tween centers.

THREADING

Many parts turned In fathes require
threading, Usually the easlest way to cul
stmaldl-diameter Lhreads In tumed work @5 to
use = tap or die, revolving ke workplece In
the tathe by hand as the tap or dle Is kept
from turning with & tap wrench or die
hoider. A tap wilh a centerdrilled shank can
be supported to stan it squarely with the
lailstock center. When taps or dies are
used to cut threads larger thah 14" In dlam-
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set & borlng tcel In the taal
blouk parallel with the ways, Bore with light, continuaus cuts.

oy

— 0 5

WHEN CUTTING THREADS with faps or dies, tum the work by hand, hoid-
ing tep of “ie In & tap wrench or die holdsr.

MACHIME GRINDING with a cup grinding wheal cn the lathe spindle and the work beld in 1ha
mechina viza is an easy way 10 Tinish-grind the edgas of email parts,

etal, the threads are started In the Islhe, and
the work is then removed from the machine
and gripped In & beneh vise for the rest of
the operation. Use cutting olf when thread-
Ing steel.

Screw threads can also be out wilh the
Unimal’s accessory threading attachment
(Pa. 30), which is used whenever it's nog
practical 1o cut the thread requlred with a
tap or die. With thls sttachment threads can
be cut i6 a shoutder, for example, or fine
threads can be cut on Instrument bezel
rings. Unimel's threading attachment em-
ploys a precision-threaded pattern bushing
to lcad a €0° ihreading bit. Threads are out
to finish depth with successive light cuts.

SPECIAL TECHNIQUES

A number of useful machining operalions
can be performed on the Unimat with a
rotary cutting tool mounted on the lathe

HAND GRINDER can be used on cross glide to
mzchine-grind hardened parts.
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FOF STEEF TAPER, simply mount work in a
chuck and rotate the headslock.

spindle and the workpiece held on the car-
riage in the accecsory machine vise. Grind-
Ing whesls, end mills or rotary files can be
used [n this way. A cup grinding wheel on
the spindle will beautifully finish-grind the
edges of small parts. If the workpiece [s
blocked to helght [n the vise, an end mill
hald in a spindle chuck can be usad for siot-
ting, spol-facing, or squaring the ends of
rough-cut stock. Rotary files are useful for
grooving or recessing. Although end mills
and rotary files can be chucked in the drill
chuck, the collet chuck centers them more
- acturately and grips them more secureiy.

if you mount & small hand grinder on the

UnimalPs cross slide wiih an improvised

Page 20

Zn

g . ;
TO TURN TAPERS, rotate the Unimar's hesdstock 10 offsgt the spindie centsr cne-half the amoum of
taper requited. Be sure the lathe dog revolves freely.

rlamp~-or simply hold the neck of the
arinder down firmly in the cross siide's T-
slor with your fingers—you'li be able to
aceurately finish-grind hardened stee| parts
chucked in a spindle chuck. When grinding
in this way belt the lathe's spindle for slow-
est spaed and take very light cuts, advanc-
ing the cross siide only a thousandth or two
at gach pass.

TAPER TURNING

if & lathe’s line of centers is nol precisely
parailel wilh the ways, the machine turns a
teper rather than a true ¢ylinder. Whan you
went to turn tapered pins, shefl ends, fit-
tings and seats or other tapered work on
the Unimat, set up the machine to cut the
required taper by rolating the headstock.
Ta turn a gradual taper on long work, mount
the workpiece between centers, and then
rotate the headstock to offset the spindle
cantar half the amount of tgper, Shifting the
spindie center towerds the rear of the lathe
makes the taper larger at the splndle end.
Shifting the spindle center towards the front
of the {athe makes the taper larger at the
talistock end. The amount of spindie cen-
ter set-over can be measured from the
tailstock centet, but usually tapers are
turmed by trial and error—by making trial
cuta and correcting aet-over as neaded. An
ezsy way to find the ast-ovar required to
turn a tepered pin that must fit 2 hole
reamed with g tapered reamer Is tg mount
the reamer in the lathe and then ad]ust the
headgstock until a tool hit travels parallel
with the reamer's cutting edges.

By rotetlng the headstock vou can also
cut short, siecep tapers on work held in
spindle chucks. Tapered holes ean ba
beored similarty. Cones and sockets or conic
fittings and seats that are turned and bored
vith the same set-up will match exactly.
Be sure when cutting 1apers to sel the point
of the tool bit exactly at center height

Truing worn commutators en small brush-
iype AC-DC molor armatures Is & common
repalr job that can easily be accomplished
on the Unimat with nlea precision. If the
armature's shaft Is centerdrilled, the amma-
ture can be mounted in the lathe between
centers. If not, chuck one end of the shaft
in the drill chuck and support the commuta-
tor end In 2 brass cup center turned to fit
the tallstock ram. Opergling the lathe at
siow spindle speed, take a iight flnlsh cut
across the commutator using a very sharp
round-nose tool bit having a 1/32% radlus,
and then polish the copper segmenis with
fine fllnt sandpaper. After turning, undercut
the mica between the commutator's seg-
ments uslig a piece of hacksaw blade with
the teath genund down to proper thickness.
Make sure that no metal chlps remaln [n the
commutater's slots.

A feav special lathe jobs that would other-
wise present difficuities sre no problem at
ali when you have the appropriate lathe
accessory. A steady rest (py. 29), for ex-
ample, mekes it possible 1o turh VOKK
lenger than the lathe bed. Othar special jobs
can be performed i you maks or edapt sult-
able accessorles yourself. You can knuorl
turned work with knurling roiis, for example,
If you machine a holder to mount standard
tolis on the Unlmat’s cross slide. Or you
can use the lathe to wind colls for electron-
ies work If you make a coll from mandrel
and wire gulda.

Breeching is stlil another special iatha
operation you oceaslonally mey want to per-
torm on the Unimat, A broach Is simply a
hooked seraping tool drawn repestedly
iengthwise through a hole to scrape a
graove. With suitably-ground broaches you
can cut square keyways In pulley holes,
broach round holes square, or broach inter-
nal splines. Mount vrork to be broached Ina
spindie chuck ana wedge the spindte’s step-
pulley to prevent the work from tuming. Pull
the brogch with the lathe's longltudlnai feed.

REFINISH COMMUTATORS of small AC-DC
motors, with a sharp round-noee teol.
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Vertical-Spindle Machining

Although in ong way or another IF's poz-
sible to accomplish any metal-mechining
job in a lathe, a numbar of machine opera-
tions, particulady drilling, milling ard sur-
face grinding, ueually ¢an be performed
more conveniantly on a machine that has a
verticel spindle. The Unimat ¢an be set up
for either horizontalspindie orf varticak
spindle jobs—sither horizontally for lathe-
vrork, or verlically, with the headstock on
the auxiliary <¢olumn, for driling, vertical
miliing or surface grinding. The changsover
takes orly half a minute,

To make the conversion, pull out the
hesdstack’s alignment pin and unscrew the
headstock ciamping screw enough to per-

mit lifiing the entire headstock from the bed.

In its place insert the auwaliary column and
retighten the clamp screw, making sure the
screw seats in the column’s tapered hole.
The column's adapter casting stides along
the enclumn and can he pnritioned wharever
needed. inserting the headstock’s tenon in
the adapter and tightenlhg the adapter's
clamp screw maunts the head. The casiest
way fo align the spindle accurately perpen-
dicular with the machineg’s bed Is to scraw
the faceplate on the spindle nose, jower
fire headstock on the column until the plate
rests on the carriage crose slide, and then
adjust the head until the plate touches
squarely. Having aligned the head, raise it
and lagsen s two spindle lockscrews just
encigh to permit sdvancing the spindle

spindle’s coil spring will retract the spin-
dle smoothly as the pinion lever is released.
The lever advances the spindie about 3&7.
When mors verlical movement is needed,
the relurn spring can be removed to in-
crease travel to 17,

With the drill chuck screwed on the
spindla, the Unimat is now set up for 90°
driiling. When you want to drif at some
other angle, insert a length of drill red in the
chuck and sct the head as required with a
protractor.

While inexpensive plain carbon steof twist
drills are satisfactory for drilling wood, plas-
tic or soft metal, high-speed steel drills,
which hold their hardness even gt near-red
heat, are needed for drilling steal or cast
iron. You can buy them singly or in sets, in
fractioral-inch sizes, numbered wire-gauge
slzes, letter sizes or metre sizes. Sets vsu-
ally are packaged in cases with sized holes
that simplify keeping tha drilis in order
Drills commonly Sold in hardware stores
gre termed “Jobber jength.” “Short zels,”
which are screw machine driils with shorter
shanks and {lutes, are available from indus-
trial supply firmg, and betause they're more
rigldi gt the tip these ghorter drills are prefer-
abje far use in the Unimat.

MOUNTING THE WORK

Any vork driited should always be se-
curely fixad on the crosc silde, hoth for
safety's sake and to avold drill breakage.
Rectanguiar work can be held convenlantly
in the sccessory maching wvse (pg. 22},
which holts ¢n the cross slide with T-nuts.
Pogition the work In the vise In such a way
that when the drill breaks through 0t will
clear the vise body. Weork awkward to grip
in the vise can bs mounted in & spindle
chuck or on a work plate, and the chuck or
plate then cen be mounted on the cross
slide with Llhe Unlmat’s T-head adapter stud.
Since this stud has the same thread as the
spindie nose, any of the Unimat's spindle
chucks can be used on the cross slida as
clrcutar drilling vises. This makes It pos-
sible to unzerew chucked work tumsd in the
lathe, mount It chuck and all gn the cross
siide for a drill press operation, and then
remount it on the lathe spindie for additional
tuming, ali witheut removing the work from
the chuck.

The Unimars faceplate serves as & drill
press table for smell work, but mounting
either the aceessory sanding plate {pg. 38)
or the T-slotted #ixture pigte on the cross .

canridge wilh the ball-handled Pinlon lever. 1O ALIGN SPINDLE pemendiculer with bed, GOIL SPRING refracte the epindla when you
When Ihese serews &re hicely adjusted, the screw on faceplate and jower head,
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ralease the pinion feed Javer.
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