THREAD CHASING ATTACHMENT

The Unimat’s theead chesing attachmert
cits standard inch threads from 16 threugh
5% threads per inch end threads in con-
maon metric sizes from 0,50 throligh 1,30mm,
externzf of internal, Like the threading
attechments cecd on some Industrial lathes,
the device employs a precision-threadod
pattam bushing to lcad a theeading bit along
the workpleca at the pitch required. As the
brass fellower thel rides the pattern Bushe
ing slldes the attachmeant’s spring-leaded
overhcad guide bar in 7ts Breckets owards
the headstock, the tool bit moumked verti-
cally on the arm clamped on the quide bar
duplicates the pattern bushing's  pitch.,
While & weparate pattern bushing iz reouired
for mach thresd-pilch cut, this method pre-
duces more precize threeds than geoared-
leptdscrew threading =et-ups, and it also
simpllfles cuttlng threads 1o shoutders or in
blind holes.

To install the attachment, clam the guids
ber's two brackets on the telthe's weys with
the cuttlng arm eon the bar between the
‘bracketz. Sacuce the ecil spring on the tall-
stock end of the bar with the collar.

Either the 3-jaw universal or 4-jaw inde-
pendent spindle chuck can be wsed to hobd
the work to be hréaded, To mount ths
paltemn bBushing behind lhe chuck, extend
the [athe's aplndie housing all the way out,
and unscrew the chuck fram Hs mounting
plate; leaving tha plate on the spindle. Thes
slip the paitern bBushing over the mounting
plale end reameant e chuck, oendwlcldog
the hushing's flange between plate and
chuck, with the eslrz-tength  Bat-head
screws provided. The bushing will now mn
cencentrically with the chuck.

MNext mount the threading bit in the cut-
ting amrms holder. The ready-ground G0° Bt

THUMBECREWS on culling arm scta depth of cut, es the fhreading kit travels towards the head-

A PATTERMN BUSHIMGE mounled behind the chuck leads the threadieg bit aiomg the work 2t the
reguired pitch. Threads are cut with succescive pasaes.

supplied wlth the attachiment cuts standard
American National or metric threads, snd
Whitworth, square or Acme threads ¢uan be
cut with bltz ground lo esppichriate proflle.
Then, with the brass fellower set W engage
the pattern bushing's flrst threads, adjust
the cutting tool in such B way that the bits
point just touches the surfage of the work-
piece when the amm's stop screw bears on
the lathe's carriane cross shide.

Threads are cut with sugcessive passes.
Before each cut feed the tool in wilth the
thimbscrew on the top of the culting arm
to eut a ehip sbout (HM” deep. Then fo
ke e vyl vl Ui valling ans foeward
until itz stop screw bBoars on the crosz slide
and hold i down finmly. This will engage
the follower with the pettern Bushing and
the follower wilt lead the tocol along the
work, sliding the culting arm's stop sorew
glong the: top of the cross slide. At the end

stock, the cothing arm's stop screw sfides on the oross slide.

Fage 30

of the cut raise the cutiing arm ta lifi the
icol oul of the threrd. A= Lhe enm i= 1ited,
ihe guide bar's coil spring will return the
toc] to starting positron for the next cut.

Gradually decrezse Lhe depth ef cut az
the thread nears finish depth. While you can
messure the depth of the thread with a
thread micrometer, ordinarily it'=s easler to
uze a hut having the proper thresd 8s g
geEuge, simply deepening the thread |file
by little urtil the nut screws on the worlk.

To cut internal threads, mount an Internal
threading Bit point-dewnwards in the drop-
bar toolhclder supplied with the ettechment
and pexilion e tool with = poinl just
touching the bottom of the hole to be
threrded exactly on center. Cut the threads
with successive passes |ust as when cif-
ting external threads, but teke care when
lifting the tool cut of the cut not to Bump
it aoainst the top of the hole hard encugh
to mar the thregds.

Use the slowest spindle speed for threed-
ing, since—patidculedy when yvou're cut
ting threads with coarse pilch—the tocl
travels Quike rapidly. The slov-spead allach-
ment (po. &1) s recommended for thread-
ing large-diameter wark., When threading
steel always use cutling il liberally.
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POWER FEED ATTACHMENT

Saving the sperater the tedlum of feed-
irg long cits by hand, the Unlmat's power
feed attachment gradualy slides the cor
riage along the ways auvtomatically, advenc-
ing the cutting toc] steedily and evenly at
the rate of 0008 per spindlc revolutlon.
This slow lopgltudinsl feed rate gives lathes
work. a very smocthly-machined finish even
whett wwmed with 8 sharp-pointed bit, which
mekes the feed attachment especiatty hielp-
ful dor turming or beting hard-to-machine
metefs, large dismeter workpieces and cast
Iran. When disengzped the power feed does
nob Interfere in any way with othar Unimat
operaitons, and the attachnent ¢an be per-
marnently inskated on tha machins,

A pulley-nut screwed on the fathe spindle
in place of the slanderd spindie pulley re-
taining nut, beli-drives the feed unit"s skalt
Remove the spindie from the machine and
grip the pulley's faces batwesn wood blocks
in a vise to unscrew the standard nuet, and
when Ughtening the pulley-nut supplied with
the attechment on the spindle take ears to
maintain proper spindle Bearlng adjustment.
The gear assembby on the tailsteck end of
the feed shaft worm-drives a special el
caktocothed hendwhesl thet replaces the
Unimat's stenderd longitedinzl feed hand-
wheel. When Installing the tocthed hand-
wheel adjust it to turn freely but without
axizl play.

SLOW-SPEED ATTACHWMENTS
While the Unimat's slowest apindle =peed
prowides enough power for mechining ordin-
ary worl, for such jobs as tumning large-
diameter steel workpreces, drilling with
large drills or cutting cosrsa-pitch seew
threads  even slower spindle spaeds are
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A FEED SHAFT drivan py the apindle gear — drives 2 speciad 1o0lbed feod handwhes| which slowly
power-teeds the lethe carriage along Yhe ways towaress the headstock.

Affer cleaning the bottom of the Unimet's
bed casting, =craw the mechine to the feed
altachmsnt's two base plates with the four
cap screws provided and allgn the plates'
adjustable Bearing brackets to permit the
shaft to turn freely. Use light mineral ofl to
lvhricate the sleeve bearings. Then, having
posilioned the spindle cartridge to align the
pulley-nut with Lhe feed shaft puettey, slip on
the rubbBer drive beli.

Flipping the sttachment’s operating lever
uvp enpages the epring-loeded worm-gear
pesemihy’s pinion with the toothed feed
hantwheel. Lubricate these gears regularly
with light grease. The toothed longitudinal
feed handwhesl ean ba operated manually
when the opeceting lever 15 disengaged. Re-
move the belt when the feed attechment is
not In use,

E:: L

The power feed normatty advances the
carriage towards the headstock. Crossing
the rupber belt to meverse the shafts direc-
ticn of rotation reverses the feed for left-
hand cuts Wwards the tailstook,

desirable. Stewer spindle speed can be ob-
tained with either of {wo speed-reducing
deviees, one mechanical and the other
cleatronic.

The mechantcal speed reducer s 8 motor
migurting bracket with an extte |dier step-
puliey thzt is installed In place of the Uni-
mat's standard bracket. The extra idler
pulley gives tle belt drive double reduction
—lwlce the power at half thée spesd. It re-
tduces the standand speed range by half,
Qiving & minimum speed of about 130 pms.

[netsil the deuble-reduction Brecket juzt
&5 you did the standard bBrecket when first
sebting up your machine. Remove the stan-
dard bracke?s idler and insert it in the new
bracket, teking camre not to clmp the idiers
bBearing tohtly enough to cause binding,
Then reverse the molor puliey on Ts shaft
twith the largest step facipg the motor) and
replace the drive bels, Prestretch the extra
rubber belt supplied with the Bracket with
your fingers hefore slipping X on the pulleys.
The slov-speed attachient can be left on
the Unimat permenently, Whenever high
spindle speeds are required, simply omit
the rearmnost idler from the power brain, re-
versino the motor puftey and drlvipng the
second Idter frem the motor.

The electronic zpeed conteol is 8n SCH
device (silicon controlled rectifier) that will
gevern the speed of Bny vniversal (ARG-DC)

motor drewing up 1o 7.5 amps. It controls
speed by cycling the current 1o the mckar
very rapidly on and off, and—uounlike a rheos
stat—maintains 85% of the motor's tomue
at slow speed. With the unit plugged irto
the Hne, Itz knob gives instant speed selep-
tien frem Zerg o full-rpm operation. A thoes—
wire cord and plug is supplied.

Oeconneet the eontreal from the line when
It's nok in use.

TRCL mairtains
motar 1orjue through 2ero-do-full speed range. |
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Drilling, Milling and -
Grinding Accessories

Of the ecocessories in this groug the ma-
ching vize iz the device wsed most often
It ordihery work, The cber work-mounting
fixtuces convenl the Linimst to 2 minjature
vericgl-spindbe  mitling mechine, snd with
them work can be mourded and milled just
es on larger machines, The grindmng-polish-
lng Rocessories maka it possible to perform
nearly any common finishing operation oo
the Linimat.

MACHINE VISE

Although work can be held for drilflng oc
milling by clamping it directly on the car-
rizge cross slde with stod clamps, [t's ord-

narlly much easier o mount the Unimst's
maching vise on the cross slide rnd gelp the
workpiece in the visc. The miniature vise is
Puilt exactly like ihrger precislon vises, with
e drof-forged steel body and hardened, pre-
cisicn-ground jaws, The |aw faces are 136"
wide, and the [sws open to 13" nomal
capaelty. Work np te 117 thick san he
gripped i the Y-grooved fixed jaw is un-
agrewed grd temporadly removed. An ec-
curately-fiited shide plate gives the movable
jaw =meoth clesing aetion. A précisien vige

hae great holding power, and the jows of 58

the lttle vise grip work very finmly without
oxeassive Hohtenino,

When screwed on the cross slide the viee
s orignted with its faws parafiel with the
ntechines ways. It can be mounted jews-
orosEwise if the soccessory milling lable is
first mounted on the cros=s slide end the
vise then mounted on the tebte.

Keep the wvise hody's underchannel
cleaned and oiled. Whenever the vise has
been uged for a grnding ¢peration, wash
it thoroughly In Keresene b remove ab-
rasive swarf from the soraw,

THE FIXED JAW of the vise h=s accurately
ground V-prooves te cetter cylindricel wark,

T-SLOTTED MILLING TABLE

Meesiring abaut 8" x 5% by & -thick
with top and bettom faces finlzshed eocur-
astely parallel, the T-sletted milling table
afmplifies mounting long or wide workpieces
o the Unimat’s erozs slide for milling o
drillig, end Wl's petticularly useful for
mounting  irregularly-e “aped cestings. The
twe countarsunk Allerrhead screws thet
sepure thetteble on the slide can be uzed in
any two of #s four mounting hotes, which
mekes it possible to orent the lakle on the
slide in eight ways (including four 45°-
angled position:].

The three T-slota In the table, milled full

7. ¥
Iy e

A e

THE MILLING TABLE simplifies mounting large
wark for vertical gpindle machining operstions.
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tongih, mre identical in size with the cross
slide’s Tslot and permit using stud clamps
elong the table whersver nerded o rfamn
down work of nearfy any shape. Two sets of
T-studs and ctamps are supplied with the
table, and additionel sets {often its de-
slrable 1o have four clamps) can be crdered
seperately, Cylindeical wok should be
clamped along the table's central T-zlot.
Irregulady-shaped wark must ba rigidly sup-
ported on shims, blocking or parallels to
prevent the clamps from slipping. Work that
has holezs often can simply be serowed to
the table with mechine screws of suituble
lemgth sorewsd into T-nuts inserted in the
table's T-slols, Flat work longer er wider
than the table can be secured with elther
toolmakers ar 1% C-clamps.

Since the table makes Ihe cross slides
tenztonlng sorew inaccessible, remamber
o tighlen the shide’s movement before
mouvnting  the table, The takle oan be
mounted & different ways. Mounted in some
pozitlens, the table has imited travel. When
making set-ups for long milling ar grinding
ets make sure that both table and werk
are mounted in such a way that the longi-
tudfmal leed will provide sufficient table tra-
vel Lo allow meking the cut uninlerrupted.
Center the line of cot over the machine’s
ways for maximoem rigidity whenever pos-
sible. Extending the herdsicek's reach with
the mising Block makes |t possible to mill
lonpger cuts,

Work to be drilled or bored cen be
mountad slmilaely, buk the workpiece shouotd

b clamped on 8 square of scrap aluminum
cf hardboard 1o prevent the doll from drlll-
ing lnto the tabla when it preces theough
the work.

I's possible to make uselul horizomtal-
spindle machining sctups with the milling
table if the lathe headstock i ralsed on the
rafsing block, Wodk £an be clamped ouver-
hanging e teble's edge for cuttingoff or
end-grinding, Either the mechine vise of in-
dexing head can be mounted enywhans
along the table's T-slots to held work for
horizantel-spindle milling, spot facing or
rotary filing. Blocked to helght, the table is
e exceflent worktable for the sanding
plate.

Auoid marring the tzbles fiat surface
when clamplng dewn work, Using the stud
clamps’ fulerum serews hesd-down prevents
ihe serewends from embossing dimples,
Nicks should be whetted flush with 2 fine

yrik uilstone.

STUD CLAMPS can be used anywhere along the
tahles T-slats to mount workpleces,
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INDEXING AWND DIVIDING ATTACHMENT

An indexing head I8 indispenzable for
such jobs gz drilling equally spaced holes
in flanges, milling work trlangelzr, hex ar
ortagonal, milling eedial slels, milling gear
teeth or splines, or regrinding rotary cut-
tara,

The Unimat’s indexing head, which is
simple and =erviceable, has a speciel hard-
ened and oround index plagte that wree
smoathly in #s casting. The perdphary of this
aerrike hubbed plate s V-notched to divide
It Inte 48 equal segrients, and & spring-
loaded indent pin engaging the nolches
makes it peszible Yo mvolve the plate in the
frame exact fractions of 8 full turn. By pull-
ing the pin 2nd stepping off the appropdate

USING THE HEAD you can mill gears ar splimes,

or milll slock triangular o hexasonel.

THE INDEXING HEAD hre a gearlike hulshed index plata {pictured below) thet tums smaothly in the
castimg. Work 1e Indexed by stepping off the piote’s segmants.

numfrer of segments, cimcles can e gccu-
rately divided into 2, 3, 4, 6, 8 12, 16, 24
aor 48 equel parts, Work 2lzo can be divided
anguferty, since each of the plate’s 48 seg-
menls subtends an angte of T1E°, bwo seg-
menks 15, six segments 45°, and =0 on.

Besldes We 48-divisicn index plate sup-
plied with the head, 30-, 36- and 40-diision
plates zre availebte separately end san be
used in the frame interchangeably o give
other divisions. Plates are easily changed
by removing a flat steel snap ring with ring
pliers, The hub of esch plate & finlsh-
ground identical with the &-Jaw chuck's
mountizg piete, which permils serewing
either the 3-law chuck or the T-slotted fix-
ture piate directly on the indes plate as a
workholding devies. The head's right-angle
frame casting ¢an be moontad on tha sk
mal's cross sllde ailther end-down or back-
down, bo orient the Index plate’s axiz either
harizentally or verieally,

When indexlng with the head first loosen
it clemp sorew, pull cut the pin, tum the
ptale until the required number of seqments
{pointz bBelween notehes) heve passed the
frame's sht and then retighten the elamp
screw to leck the plate immovable for the
cut Keep the plele welt giled for smooth
operation.

T-SLOTTED FIXTURE PLATE

One of the Unimat's three muiti-purpose
workplates, the fixiure plate iz made of
close-geeined cast iron and has three radi-
ally-milled T-stots the Same size as the T-
stat In the cross slide, Three stud clamps
are supplied with the plete, This rlgid fix-
hure plate can be Used in theee ways: 1) an
the |lathe spindle sz 3 faceplate; 9) on the
cross slide as a ditling-miiting worktable:
or 3] on the indexing head o mount work
thet can’t ke held in the 3-faw ehuck.

MOUNTED ON THE SPINDLE, the fixture plate
serves as = hemvy-duty Faceplate.
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Concenric rings on the plate's 554" -Qdig-
meter face facllitate centering workpieces.
Wark can be held securely with the clamps,
or when more convenient T-nuts can be -
seried i the T-slols and the work clamped
by its edass LEsing screws with washers, The
plate has three Gmm tapped holes for fasten-
tng clamping rings or other speeiat holding
fixtures, or for atteching weights &5 counter-
batance irregularly-sheped workk The
assortment of 6mm Allen-head  serews
listed in the catalog provides a selection of
meannling screws In varlous jengths.

A threeded mounting pfake, which must
be ordeted separately and Finish-turned on
the parttcular machine, is required to adapt
the fisture plate for use either on the fathe
spindle cr on the cross slide's adapter stud.
This meounting plate fant needed to mount
the Fxlure plate cn the indexing head, as
the future plate screws directly on the index
plate’s aceuvrstely—qpround hub,

Because  vibration ocoasfonafly  may
loasen the flat-hesd machine screws hold
ng the fixture plate on its mounting plate
&r on the index plate, sbwvays make sure
thet these screws mre tight,

THE FIXTURE PLATE can be mownted withet on
the crose slide o on the indexing head,
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TWIST BRILLS AND MILLING CUTTERS

Accurate  drilling snd  millleg reguine
sharp culting tools. Experienced machinists
buy highest-qguality high speed steel drills
and mlils. Thay use them with care to avoid
nicking the eoimners of their cutting edpes,
and they keep thein sharp with frequent
touch-up resharpening,

Drifls and milling cothars are mueh allke,
Roth having cutling edges that cut exactly
like miniature lathe bita. Like lathe Bits, the
tecth of rotary cuiters must be ground with
sufficient clearance behind the cutting
edges—from B 1o 12°—to attow the adpes
to bite inta the work witheut rubbing. Pro-
viding elearance i=s always the most impot-
tant consideration when gnnding sny cut-
ting tool, for withowt it an edge cant out. In
the case of rotary tools with more than one
edae [amy rotary ol other than a iy cut-
tar}, it's sfsoc tmporant that all the teeth
have exactly the same height and shape in
order to successively cut ehips of equat
thlckness.

If you keep these bwo meQuiremenls In
mind you can leam o resharpen twist drills
with wery littfe practice, Ordinadly only &
small guanfily of metal need ba ramaved

1
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fram the point of a drill 1o renew ils edges.
When regrinding the drill hold it with one
of Its edges parallgf with the grinding whesli,
fighlly regrind the edge, and then with the
same pass on the wheel—twming and
fowering the shank with your Bngers—grind
down the metal behind the sdge, grinding
to the same depth all the way back to the
flute to maimain orginal ctearance. Then
turn the drill 180" and regrind the other cut-
ting tip ldentleatly,

When properdy réground the drilf's polnt
witt be exactly centered, and its cutling
adgez will form £8* angles with the drill’s
axis, giving & point angle of 1185, You can
judge these angles by eomparing the dril
yeure grinding with & new drill, or yéu can
use & 549° drill point gauge. If the cutling lips
are ground unequally the dnill will wobble
glightly &5 it cuts and drill a hole that is
elightly overzize.

Lsing a jeweler's [oupe ko ses what you're
doing, you'll e aple w regrind drills 2=
small &5 T/16" in diameter on the Upinats
etraight grinding wheel, Orills smeallar than
thig should be dizcerded when dull, kor it's
very difficult to reshampen them satisfac-
torlly without special equipment

It's pessible using a smalf grinding wheet

of suikable shape and an appropriate ma-
ching =etup ko regrind nearly any milling
cutter ¢n the Upimat, fF the cufter has
straight beeth, grind the top of each tooth,
malntelning original clearance. I the teeth
gren’t straight [ball-end cutters, for ex-
gmple), grind the faes of each tecth. Carv-
ing burrs and rotary Ales cen be reshamp-
enad by deepening the ooth gullels with a
small knife-edoe whasl,

Use reshampensd drils and cuftera for
nerroritical work, IM's piways wise to voe
new cutting teols for any job reqinng ex-
trame precision.,

POLISHING ARBOR

Like the spindle of a jeweler's pollshing
head, the Unimat's pollshing arbor s simply
& threaded toper on which felt, rubber or
other polishing wheals can be screwed firm-
Iy enough for use. The arbor mounts wheeke
wilh center hofes up to ¥2* in diameter. Felt
wr 1ubbeer pudishing puinly Tor nside polsh-
ing can be serewod an the arkor's tip.

Felt wheets ar poinls can be sized with
Lthinned giue and rolled in fine-gril abrasive,
they can be charped with a paste of [Qose
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ahrasive mixed with water or oil, or they can
be rubbed with grease-stick compound fike
& bulf. Aubkorkbonded whaals amd polnts,
which are available from industriel seppty
firms, heve an abrasive molded in, and new
arit is exposed as the wheel waars, You san
make other polishing wheels yvourself. A
wheel made By center-gluing circles of
abragive ctoth snipped radially wish scis-
sors, for example, is very uselul for pelish-
ing Irrepguiarly- sheped =mall pars.

The arbor conwes with a separate mewent-
ing plate that requires finish-turning on the
particular lathe’s spindle to inswre that the
arbor's taper will un true.

Don't use whesls with metal-bushed can-
ter hofes on this arbor, sinece they would
jimt the threads, Melal-bushed whesls and
Lam-thick eloth pulfs whth " center holes
ean be mounted on the arinding wheet ar-
bor more satisfechorly then on this tepered
arbpf.

FELT UR RUBBER wheels or polishking poinls
can he screwed on the arbor's 1apered shank.
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GRINDING ACCESSORIES

The Unbmel's grinding accessories— the
geinding wheel atbor, the wheel guard. the
wheels themselves and the diamond wheet
drezser—not only corvert the lathe to 2
small bench grinder but make it pozsibie to
set up the o fior precision machina-grind-
ing opergtions,

The three whesls |lsted In the cataler are
suitable for tha three gonding oparaticns
mast commonty performed. For offhand
grinding use the stralght wheet, swiveling
the lathe headstoek 9t For sucfece crind-
ing use the cup whest, taking Suesessive
light pesses el slow fead. Far tool grinding
—mgrinding the tosth lkees of lormdtooth
culters, sey—use the saucer wheel, Never

EXTRA ARBORS cek be tummed 5 needsd bo
mount special grindng or cut-oif wheels,

attempt to grnd off more than a few thou-
sanths of metal per pass. Always feed culs
in such a way that the face rather than the
side of the wheel does the cutting.

These three whesls mount on the arbor
supplied with the machine. True the arbor's
shoulder on the particular lathes spindle
Avoid overfightening the flange on a grind-
ing wheel's cardboard pads. Extra arbors
can be turned as needed © mount special
wheels,

fi's 2 sensible safely precavtion e clamp
the wheel guard on the end of the spindle
cartridge whenever making any grinding
set-up. Grinding wheels ocoasionally crachk
ard break, and when Lhey do the flyving
ghards can inflict sedeuws infury. When
grinding without a ouarnd beceuse the guard
would interfere with the work, recognize the
hazard and fieep your face ot of ne with
the wheet. Always wesar safety glasses when
arinding,

T true 5 wheel with the diamend dress-
et, mount the dresser rigidly in the tool blaek
and run the wheal at 2000 rpms. Dress the
whesl clean and true with successive 0077
desp passes, avoiding shock that might
sheiter the diamand.

FLEXIBLE SHAFT

The many orinding, polishing, sanding,
canving end engraving jobs that can be per
formnad with the Unimat's 45"deng flexible
shaft make this accessory especlaly popue-
lar with hobhbiests. Riugoedly Built, it has a
stegl-cgble core that turns in & flexible met-
al casing shesthed in plastic The hand-
picce has the same nose thread 85 the Unl-
mat's spindle, which permits uslng amy of
the machine's chucks ar arbors
shaft,

To aszemble the shaft far use, first screw

the drive thimble on the lathe's spindle
nozg, next ctamp the cupshaped housing
on the end of e spindle cartridge, and

THE SHAFT'S HANOPIEGE has the same nose
thread a5 the Unimat's: spindle,
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on the

then couple the shaft's union fitting 12 this
hiouging, inserting the square end of the
core ke the square hole in he drive thim-
bie. Often s eonvenient % swivel the
lathe's heard=toek A0°,

Small grinding and polishing points or
caning buerss ean be held in the drill ehuek.
Don't use the shaft For grinding with large
wheslz or delfling heles arger than 3™ in
diameter, for heavy work will overlead it
causing bueking and shaking, and may
break the core. When using the shaft for
disc sanding, sand with very light pressure.

Limit it maximum speed bo 3750 rpms,
always keesping the shaft as straight a5 cor-
ditions permit to mininndZe frlction, 1 the
efaft hests excemsiviey, relubs it and use
elower epead.

The shaft comes prelubed, Bul the grease
aradually works out. After each 100 hours
of cperation the handpiece zhould be un-
screwed and the two ball bearings relubed
with Bearing grease, Relube the oore by
glipping N cut of the casing and wiping it
wilh Qreaze.

Store the shaft straight, not coiled. Mever
nin a Rexible shaflt backwarde,
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Type “WW?” Watchmaker’s
Draw Bar Lathe Spindie
and Accessories

The watchmaker's spindie a special
assemibly deslgned expressly for furning
very emell high-precision werk at high spir-
dle speeds, the kind of lathewark commar-
ly performed by horologists and instrument-
makers. [Lis yallable chly 85 an accessorny
and must be ordered separately [Unimats
cannet be supplied with the watchmakers
spind|e substitined for the standard =pindle).
This zpeclel spindle can be installed in
place of the Unimel's standard spindle cari-
ridgie. IL hazs the same external dimensions,
[t mounts in the lalthe headstock in exactly
the same way, atd it can be advanced of
refracied in the same way with the plnkon
feed lever. But it differs from the standard
spindle In three respests,

Firzt, the watchmaker's spindle has a
=meller step-puffey for hiQhEr~rmgc spindfe
speeds, and the pulley is Wondruf-keyed
on the =pindle shaft,

Second, it hes special bearings desioned
for utimate precision with fonger service
file when osed at high speed,. The spindle’s
front beerlng |5 a high-guality precizion roll-
er bearing. The rear beerinds are @ pair of

matched preckion anoular-contact  batt
bearings opposed WD take thrust from eikher
direction. Threaded rirgs retain the bear
ings in the =feeve, and the spindle shaft
twms in them withcut end play.

The third difference I= the way in which
workholding devices mount on the spindle
noze. Instead of externsl threads, the pose
of the watchmaker's splndle has an accu-
rately-finished intemal taper, and in the
bore behind the taper, 8 pin key. Standard
type YWW spring steel deaw-in collets seat in
thi= internal laper and are closed with a
drawbar inserted throwgh the spindie bore
from the rear. Screwing the drawbar on the
threaded end of the collet draws the collet
Back inbo the teper end springs it toosther
to close it on the work. The spindle bore's
pln, engaging a keywey in the collet, pre-
vents the collet from thming in the taper a3
it closes, The drawhar has & 4mm through-
bore to pemiit feeding rod stoek up to 157"
in diameter through the headstosk,

This keyed-taper system of mounting
workholding devices has the advantage of
inherently slightly higher preclsion than

CLEAN THE WATCHMAKER'S SPINGLE'S TAFER before insetting 2 callel The collet zeats in the

taper with ity keyway efgaging & pln in the spindle bore.

possible with screw-on deviees. The array
of specisl type YW precision holding acces-
sories available for use with the wgich-
maker's szpindle are shown et nght, They
it only the Lype YWW spindle and cannot be
used with the Unimat's standard threaded-
noseg spindle,

Type WW draw-in collets are avaitable in
elther metric or inch sizes up 1o %" eaps-
city, Metric collets ernh be purchased in
setz at considerable eaving (no substify-
tens can be made In s set's comtentsh, [
you buy [nch-size colists individually, be
sure o Include 3 %Y collet for holding
standard rotary ool shanks. Spring collets
are deslgned ko spring cfosed only a few
thouwsandths, Forcing & coblet o gdp larger
ar more than T/32% smafler than s nominal
size, or clesing it on work that 1= not per-
feelly ound, may bend its Jaws and de-
grage & precision. s impottant b keep
collets serupolously clezn, cleaning their
slots with siiff paper, for dirt ar chips in the
slois can prevent thelr jaws from elosing
evently. Before inserting & collet in the spin-
dle teper always clean the taper carefulfy o
rofmeve any grlt, gnd a5 you insert the coliet
be sure thet its keyway slips over the spin-
dle bore's pin. Becauze collets grip very
tightly s newer necessary o cverdighten
the drawbar when closing them on the work.
Collets will rust quickly unless protected by
a filin of oll and muozt Bbe wiped carsfully
with a well-oiled rag afler each use,

Similar type WW eollets having larger
heads that are countarbored o hefd larger-
digmeter work arg avallable in metric sizes
from 7mm through d4ren by millimeters,
The counterborez are Bmm deep (shout
5/18™), which makes these collets handy for
anpping shorl lengthe of bar stock. Count-
erbored cotlate are commonly used in pros
duction work,

The drill chuck asvailable for the wetsh-
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maker's spindle is a small dmm-ocapecity
Jdecob’s-type chuck with en [nteoral type
YWV zhank thot seatz In the spindie taper
and is secured with the drawber. Precizion
bullt, thiz chuck centers work to within a
thousandth or twe, and tike the drill chuck
used on the Unimat's stendard spindle s
a very handy general-purpose holding de-
viee for either twist drills or small work-
DEECES,

A simple type WW set-screw chuock iz
available for hotding bar stock or shaking
up to 18mm in dianeter, and the chuck alsc
holds square waork, The workpiece can be
cenlercd with the set serews just as you'd
center wotk I ke 4-jmw  independent
chuck

Type WW arborz for grinding wheels and
slitting sews are ayailabie o permit wsing
the watchmaker's spindle for grinding and
sawing operations. These arbors are zlso
oceasionally useful for mounting wheel-
shaped work for turning,

If you have a Unimat 3-jaw or d-jaw
chuck, gither can be adapted for use on the
walchmaker's spindle wih the sppropriste
typc WW lathe chuck arbor. These erbors
are simlizr to requiar chuck mounting pletes
but have integral type WW shanks. Either
arbor requires finish-tuming on the parfiou-
lar tathe’s spindte. A chuck mounted on a
type VW arber can he guickly unscrewed
and remourted on s standard mounting
plate whenever you have occasion to use
It on the Unimat's cross slide. The type WA
arpor for the S-jaw chuck will slso mount
the T-slotted fidure plate on the watch-
meker's spindle.

Unhardened typ= WW blank arbors for
special Yoollng set-ups can be ordered from
the catalog. The W*-diameter eyvlinddcal
end of these Inexpensive arbors ean be
bored, tepered, shouldered or threaded in
any way required to hold speciel work
When a larger workholding fixtere ie needed
& blank arber can be brazed [nio a dritted
plate. You can alze use Blznk arbers to
make special toole—a small fiy-cutter bar-
ing head, for examples, When #s deslrabie
to harden an arbor sfter it's machined, you
can eaglly harden it by heatlng e ma-
chined end 10 red heat and dipplng R i
Kaszenit or similar herdenlng compound.

Like the standard zpindle, the wateh-
maker's spindte should be disassembled
and regreased every 1000 hours of opera-
fion. The spindles type WW accessores
must be stored with care to aveid jimrming
their tapers or the threads on the ends of
the shanks. Coltete should be stored in or-
der of size in a weaden cage, which you
Can either Buy or meke,

Seme of the holding devices for the
watchmaker's spindle duplleate rocessarles
evaitable for the standard spindle. When you
ol both spindles you're faced with the
question of which te buy: for example,
whether it would be wiser to buy alternately-
split coltele for the standard spindle’s col-
let ehwck or drawsin cellets for the watch-
maker's spindle. The answer will depend
upoh the Kind of werk you'll be doing, Ac-
cessories for the stendard splndle are pref-
grable for ordinary machinework. Acces-
sgnies For the welchmakers spindle are
preferable for 2mall, elase-precision wark.
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Woodworking Accessories

These accessorles convert the Lnimat 1o
perfortt of ministure scale the same opera-
tiors accomplished on standard woodworle-
ing power tools. With the Same set-Ups you
can alse machine hard rubber, flber and
many plastics.

TURKING CHISELS AMD RESTS

A few special acoessories—hand-held
turning shizels, & ool rest, spur center and
a ball-bearing  tajlstock  center—Eacilltele
turning wood 0 the Unlmat.

The simall wopduming chisels offered in
the calafog are minigture versions of e two
chisels used most often for work on full-
size wood l2thes, the gouge and skew
chisel. The gouge s used o rough square
stock round end Lo turn eoves. The skew
used ta sguare Inside eorners and to twm
convex shapes. The edpes of both chisets
ghould be whetted rezor-sharp. While ex-

pert woodturners using gowrges and skews
on large lathes often angle the chizel up-
wands in sueh a way that its edge-bevel Hddes
the work and the cutiing edge parss rathet
than scrapes, this iz difficull when turning
aimall work with narrow chizets. Holding the
chisel horizontally on the 100l rest end bem-
ing with scraping cuts |z the most satisfac-
tory way to wen woad in the Unimet.

The tool rest, which is simply 2 sotid sup=-
port on which to hold the chisel, sheuld be
=gt close to the wark at a height that ralses
the chisels cutting edge lewel with the
werk's sz, Twe tool rests for hand-held
tuming chisels ame avaltable,

Cne of them, pictured at rght, is simply
a slotled metal Block that screws on the
machine’s cross slide. This rest is adequate
for turning smatl-diameter woodwerk, and
it's alsp usalul for wming tiny metal parts

A BALL-PEARING CENTER, T-BAA TCOL AEST AND & SPUR CEMTER simplify making small wotd
tumings in the Unirnat wilh hand-held tuming chisels.

SANDING PLATE

Many Unimat owners buy twe sanding
plates, one for use as a drlll press work-
tahle end the dther far disc sanding. |n or-
der to wse the 3l “-diameter plate on the
spindle for sanding, the lathe headstook
must bE radeed on the raising bleck Specist
disc cement i3 svailsble for adhering paper
ar clolh ebrasive dlscs to the plafe. Nevar
use ordinery rubbar cement far this pur-
pose, for a dise that #ies off when the plate
iz run gt high speed iz a sefety hazend. The
spetial disc cement can be softened in hot
wigter to remove worn dizcs,

It's convenient for most machine-sanding
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fob=s o meooent a workieble in fropt of the
plate or at slightly below center height.
Either the milling tekle, which can be
screwed to the carrage eross slide on a
spacer biock to reise it o helght, or the
accessory circular szw teble can be uwsed
as 8 sAnding worktakle. Posllion the teble
with ftz edge 1/16" from the plate. A fernce
can be elemped on the milling teble whers
ever needed to puide the work to be sanded,
or with {he saw table the mlisr gauge swrves
as a guide. The sanding plate 15 handy for
finlshing metal as well g8 wood, and the
ready-gut abrasive discs listed in the cata-
Icg eut either materiaf,

H - -
with engraver's burins used as tuming
chizelz.

Thee other, the T-kar rest pictured beloaw,
is preferable far turning larger-tiameter
stech and for faceplate turning. Longer and
easier to adjust, this rest clamps en Lhe
Unimat's feont way., The carriage can be
moved cut of the way under the taikstosk or
to the end of the bed to pemmit using the
tathe's full swing.

The wo-prongsd spur center drives stock
to be turned without slippege. Sink the
spur's prongs Squarely into the end of the
stock with a wooden mallet, and then screw
both spur and stock on the spindle. Be-
cause woodiurning s ordingrily perlormed
at fairly high spindle speed, a ball-Bearing
live center i preferabte 1o 8 dead center,
which would ke labfe to buen. The wood
zhould ke deeply centerdritled for the live
center's point.

Hardwoads are sazier to tum than soft-
woods, since they splinter less, The heaw-
ier hardwocds—|lgnum vitee, ebony, teak—
are especighty suitable for small furnings,
for these dense, mesircfilled woods tum
bBesutifully and ean be finlshed simply by
rubbing with & rag. Walhul elso tums
smoothty. Hickory s first choica for tumed
tool handles. Mahogany beceuse it glues
well 15 excellent for foundry patterns.

Turning a psttern and having the pattern
cast In metal at a job-shop foundry is usw-
ally the easiest way t© make large metat
parta. Make patierns =fighthy ocversize to
allow for shrinkage in casting and for fin
ish-machining.

MIMIATLURE MACHIMING TECHNIQUES



When used for sandlpg wood—partiou-
tarty rosinouz hardwood—sanding discs
usua(ly foad with burned-in resin long be-
fore the abrasive wears dull. To minimize
toading it's edviseble to use ccarsa-grit
discs for all but the smallest wark, and al-
waps te feed the work ageinst the plate with
light pressure. When sanding thermoplas-
ties use the lathe's slowest spindle speed
and very light pressure o avaid soflening
the material with Fricticnal haat.

Lnimet cwners who use their machines
for lapidary work can face extra sanding
plates with leathier or fett for polishing flats.

JIGSAW AND SABER SAW

The |igsaw atlachment’s unique fezlure is
a grooved Blade fulde red that suppors the
saw Blade immediysly shove the point of
vut and prevents the blede from deftecting.
The guide minimizes Blade breakage and
makes [t much easier to saw precise,
square-edged fretwork with delleate jewel-
er's blades.

A rigid brackst that clamps on the Uni-
tat's spindte certridfe supparts the sHach-
ment’s ribbed 6xE" table. The saw's over-
arm, or bow, which has an 8"-deep throat,
can be easily rameved, and saber blades
then can be used for sawing panel stock
cr other larga work

T assemble the aftechment, sorew the
bowe's foot to the underside of the ebte,
and next mount the table on the bracket
a=sembly with the three screws provided.
Make =ure that the reciprocating saw bar's
chuck, the table's blede gulde Insern and
the bow's grocved blade gulde rod sl align.
Then socrew the cevnlecbalanced ecoentric
on the spindle nosg, and having fully ax-
tended the spindie certridge, clamp the
beacket on the end of the carridge with the
ecceniic’s pin inserted in the eonnecting
rod's ball bearing. After making eerain the
mechanism operates smoothly, £lide a blade
with its teeth angled to cut on the dowe-
sfroke into the greoved blade guide rod
from the Wop, And olamp the blade's lower
end in the saw bar's chuek The bledes
vpper portion muszt slide freely in the quide
rod's groove. The thumbscrw in the end
of the Bow permils fowering the guidz rod
o rest on the work g8 3 hold-down,

Usg Blades suitable for the materal to ¢

be cut—cearse-loothed bledes for wood,
medium-tocthed bfades for soft metnl or
ptestle, or finetoothed Blades for berd met-
al or very thin material. For sawlng wood
the sew can be opersted at falcy high
speed. For sawlng steel use sicw speed and
flood the Kerf with culting oil 10 prolong
Btade 1lfe.

Keep the reciprmcating saw Bar eteen and
olled,
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THE JIGSAW'S BOW hes A grapved plade gulde rod thet minimizes blade breakapge. With the bow
remaved, =aber saw blardes can be wed In the saw &5 shown below




CIRCULAR SAW ATTACHMENT

A miniglure version of a conventional
table zaw, the Unimeaf’s circutar sew eltach-
ment s especiaily useful for modelbuilders
who nesd accurgtely cut wood, plastic or
softmetal paris for architecturat or engin-
eering models. It performs on miniature
scale the same jobs sccomplisfad on largar
sows—ripping, trosscuitting, rabbeting and
mitering. Small work can be zawed more
easihy and meore accurately on this inexpen-
sive attachment {han on a fullsize saw.

Three blades, which must be purchesed
separately, are swvailable for use with the
attiachment. Two of them are 235 -diameter
(B0mim} high =zpead zteel “:zitiing Saws"
that are hollow ground {0 meke very smeath
cutz up b 127 deep. The coar=ertacthed
slitting blade is sultable for precizion wood-
cutting and for sawing softer synthetfics.
The finer-tocthed, slitting blade s suitable
[ar cutting metal, and will 33w brass or alu-
minwm sheet, tubing axtrusfonz, or hardar
synthetic materials, Besides the two sifting
saws, & larger 3-9/16"-diameter [90mm}
fiat ground blade with set teath is availabls.
This blade, far sawing larger waodwork, can
make cutz up to1” in depth. To give it clear-
ance et the ways the lathe's headstock
must be raizedd on the rmizing block.

All three blades have B38*-digmeter cen-
terholes and mount on fthe sew arbor ine
cluded with the attachment. The arbor
requiras  finizh-tWeking on the particular
Isthe’s spindle fo insure that slades will
run perfectly true. Having cleaned the spin-
dle'a nase threads and screwed the gibor
fizmby on the zplndia, turn iF true with g
sharp=pointed bit First turn tha shouider
to exact diamester [(B38™) to allow tha blade
to slip on without play. Mexi take a light
cut aoress fhe arbor's face, making sure
that the shoulder's Ineide corner ks sguare.
Ther tfim the tenglh ol tha shoutder 0 abouk
025” meazurad from the face (tha shoulder
must be shorter than fhe thickness of ihe

blade). Exire gtbore can be turned as re-
quired to mount specizl Blades.

A tenon on the attachment's rigid GxB
fable clamps In an angle brackat that
screws an khe Unimat's crosg slide with
T-nuks, The table can ba ralsad or lowered
in Lhis bracket to adjust the saw biade’s
depth of cut, and the bracket Ttsell can be
fiopped 1o provide the extra %™ elevation
neaded when the |arge setieoth blade Is
L.

When setling up the table, posftion it ta
center the blade In the fable’s siut and then
lock the carrizge movements. The table
must be aligned accurabely with the blade
to make the blade run parablel with tha
table's fip lencea. The slliter supporing tha
blade guard must also be aligned with the
biade. The fp fence, Included with the
attachment, is finished on both =sides and
can be used on either =ide of the blade. A
mitar gauge, ot supplied bot availEble
geparately, slides In the table's longltuding
grocve to support stock for erosscutting.

The gauge's cafibreted head sdjusts 45° In
alther direction and hes screw holes for
attaching & waoden facing.

Maka sura that the bBlede’s testh point
In the divaction of rodafion. Whan cutting
wind with the hallow ground stitting biade,
helt the hoadsteck's drive for & spindle
gpeed of about 4000 rpms. The |erger set-
footh blede gives best performances st about
1600 rpmz, Run fhe spindie at its slowest
speed when cutting metal with the fine-
tocthed siitting biade (using the stow speed
atlachment for even slower speed will pro-
long the saw’s useful fife). Always feed work
to any biade slowly to let the sawvds testh
cut cleanly. Too fast a leed rate when cut-
ting thick stock will cBUse excessTve specd
drop and overicad the mechine's motar.

Keap your saw blades ¢lesn and sham.
When btades hecome gummed they bum
the work. Gum can be removed by socaking
the blede in Wguid househoid cleaner. Dkl
blades can be resharpened with & zmall tri-
angular fite M you'ra cargful to meiniain
original toath shape.

Abrachve cut-off diecs and  knife-edge
arinding whaels can al=0 be Used In the
circular saw. attachme nt

THUE THE SAW ARSOR on the lethe 10 inewrs
that the 2aw blades will man e,

MINIATURE RACHINING TECHMICUES



SHAPER ATTACHMENT

First mourting the headstock on the
auxiliary cofumn spindle-nese-up and fhen
clamging the =shaper sttachment above the
feadstock corvarts the Unimat o 5 sorne
iceable miniature shaper. Tha straight-laced
culter included with the gttechment smocth-
Iy planes or fabbets the edges of amall
waonden parts. When profiled culers are
used—router bits, rotary files or cuthers
you [atheturm yourself—the attachment
cuts molding of maids tha edges of mina-
tre boards exactly like a full-eize shapar.
Sinee if's difficulf o maka small melding
in any other way, for anyane bullding archl-
tacturatl madals tha shaper attachmant iz
an especiaily useful accessary.

To 2et up the sttachment mount the head
vartically on the cclumn and =crew the cut-
ter on the gpindle, Cuttars with shanks can
be held in eithar tha drill ar collet shuck,
Meaxf ctamp the shagling tabfe an the eslumn
ghove the Peadstock with the fop o the
table fluszh with the end of the column. Then
rgisa the haad, centening tha spindle in the
table's hole, urtil the bollem of ihe cutter
is level with the table fop and clamp the
herdstork eccuraly. Tha spindie’zs  mek-
and-pinion advance can be vaad for further
cuttar height adjustmant. Finally, position
the tahle's fance o give the desired depth
af cut.

Like router bits, ghaper cutfers are weed
at high spindle speed, and they must be
kept rezorsharp. The straight-faced cutter
thet comes with the satteehment can he Pe-

sharpened by whetting the faces of fts fwo
cuting edges with a slipstons. When feed-
ing work to shaper cutters, always feed the
workpiece ageinet the culfer's diredction of
rotetion, ueing elow, eonfinkous passes, |F
you slop tha work in mid-out the cutier may
burn the wood.,

Warking similady but using rofary flles af
the machine’s slowast spindle Speed, it's
pozzible to powerfile melded edges on
soft-metal pars. With the fence removed
the shaping tablis s alzo sometimes very
handy for free-hand routing.

MOUNT THE SHAPER TABLE fush with the top
&t the Unimalfo werfioal ooy,

PLANER ATTACHMENT

The planer attachment has 5 wider cutler
than the shaper stechment and planes
stock up Lo 1* wida glass-smooth. The
attachment’s fable assermbly mounts on an
ercentric bushing that clamps on the &nd
of the Unimaf’s spindle cartrldge. Tahle
height can be adjusted by romeving the

MIMIATURE MACHINING TEGHNICUES

table's front cover, loosening it hea Allen-
head mouniing screws, and then loocsening
and rotating the eccenttle clamping ring an
the cartridge. The tabia’s rear haif, which is
shightly bigher than its front half, must be
get exactly level with the cutler's eutting
edge.

Buided by the lence, work to be planed is

R

fed against the culter's rotation, The stock
slides slang the table's lower front half, the
cutter planes off a shallow out, and the stock
then slides on along the table's higher rear
fialf, supported full tength. To avoid cutter
burns the work must be planed with contin-
UDUS BVEN PERSES,

Keep the planers block-type cutter vary
sharp, and use the highest spindle speed
possibie without excessive speed drop.

THE REAR HALF of the planer tabme mMust be set
lava| with the cutter’s cutting edge.
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MAINTAINING YOUR UNIMAT

The Unimat is precision-msnufactured to high standards from quslity materials. When used and maintained
with reszonable care, it wiil retain its original precision indelinliely and give liletime service. Malniaining the
machine in like-rrew coadition takes only a litte extra effort. It makes the tool easier o use for precision work,
and makes it more pleasant to use. It also conserves the maching's resele value, which prolects the owner’s in-
vestment. If 2 Unimat is ever accidentally damaged, it needn’t be sent to a service shop for repair. The pwner
£an easily make any repair that might be required himsell simply by replacing paris. As shown in the parts list,
repdacement parts are available down to the smatlest screw both for the maching and for ils many accessories,

TO REFLACE MOTOR BRUSHES, unscrew the
bruzh eape ang Oft out tha brushes,

PERIQDICALLY GIVE THE MACHINE a thorough cleaning, using sclvent of strong housakold
cleansr, Then imasedistely reoil the leed screws and bare metal parts.
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Wormat wear an the ways or carriaga doas
nakb dagrade the Lnimat's pracision in the
slightast. As the ways eventiatly wear the
tool bit travels a fraction of a thousandth
iower, but its fine of travel will still e par-
allel with the machine"s line of centers and
the tatha will =tili cut an accurate cylinder.

But the machine does have fhree critical
surfeces—suriaces on which its acocuracy
depends. To preserve precicion perfon-
ance the operator should teke special cara
whenever using the foof to keep thase thres
surfaces true.

One of them, the Unimat's most easily-
damaged part, 12 the threaded no=e of the
spindle, and alza the shouider behind tha
nose threads. If fhe spindle fhreads or
shoulder ara acoidentdlly nlcked, workhaid-
Ing devicesz will ho [bhger seat squaraly
againzt the shoulder and work held in them
will not run pracisely true. Keep the nocse
threads ¢lean and oiled, and svoid jimming
them when screwing on chucks or plates.

If you should nick the threads try to rastore
tham with & knife-edped stipstone, or if fhig
isn't possible, order & replacement spindle
shakt, If you should mar the spindie's shoul-
der, taka a very light trulng cut acress its
face with a sharp-pointed Isthe blL

The machites second ofltical surfece
[critical for accurate vartkealcplndle opeorg-
tionz) is the eress shide's ool platform,
thig surface I8 nicked the nick cen ba whet-
{ed flush with g fine-grit oifztone.

Tha third critlcal surface ix the meachined
base of the headsiock easfing, together
with the machined porion of the bed tast-
ing the headstack bears on. To presenve the
lathe’s spindle alignment these surfaces
must be kept free from embedded chips or
grit, Clean, ingpect and ail them each time
you remount the machine's heedstock.

OQther than preserving the accuracy of
thess thres critical sudfaces, the Unimat re-
quireg little maintenance. Infrequentiy, fow-
ever, the motor will need attentich. The
mator hes lifetime-iubed bearings, but acca-
slonatly the carbon brushas wlll bead -
placement. The brushes should be replacad
whan they wear to half their orginal kangth
—ito about %7 long. Repiace them in pairs,
being sire to use manufaciurer's replace-
menl parts {sinee the composition of carbon
brushes varies]. [f the motor's tord wears
order a reglacement cond,

While the regular cleaning and olling you
give ihe Unimat after sach use will kaap it
reazonably ¢lean, perindically tha machine
should be steipped, more tharoughly cleaned
with soclvant e figuid household claaker,
and Tnspected. Uea a focthbrush to scruk
the feed screws, and afler clzaning immedi-
ately recil all brighl-metal pards. Color-
matched fguch-up lacauer is avellabla to
keep the lnlskh laoking like naw,

Fhe spindle bearings are grease-packad
at the faslory and need no attention for the
first 1000 hours of operaticn. AF the apd of
gach 1000 hours of use tha spindle shauld
be dissssembied and the bearings ra-
aréased, To do this remove the spindle
cartidga rom the headstock and unscrews:
the nut retaining the step-pulley, holding

MIMIATURE MACHINING TECHMIOUES
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THE SPINDLE'S BALL BEARINGS require Telublng every 1000 houra of use. Disassemble the spindle

and regresss the bearings with Mo, 1 bearing greass.

tha zhafl and twrklng the ot counterclock=
wige, If the nut is difficult to remowe, apply
penetmating oll. After slipping off the pulley,
gently driva the splndle's ghgft gut of the
beanigs [rem Ehe rear, Using g weaden mal-
let fo swoid damagifg the shaft's threeds.
Leying the pars ot in order sameside
down 85 you remove fthem simplfies reas-
sembling them later. Yesh the parts cne by
CNE IN HKErDSEns, wipe el ¢lEan wih a
lint-fres rag, end regrease the hall beanngs
with Mo. 1 bearing greese, which i= fisted in
the catalog. Since the bearings" brass ball
retainere hold the balls rather loesely, bo
careful not to lose balls thet might fall aut

The gpindle cartridge iz assembled much
like a Bloye e wheel hub, Whan resszembling
it be sure to replece the diehed waskers,
which preload the herrnga alightly, In cor-

rect order. With the spindie assembled.
carefully adjust the shaft’s axial play, Hight-
enirg the pultey retaining nmut just enough
to eliminate play but not encugh to causa
binding. The spindle mugt epin frealy in =
beatings to run smoothly =t high speed. f
Ehe Unimat used cortinucusly at high
zpaed, the spindle bearings =hould be re-
greasod at mora [raquent intervals.

Socner oOT [Eer e machings rubber
driva belts wilk harden and break. While this
can be ennoying, consider belts expendabie
and order replacements. The heavv-duty
helts lisfed in the catalcg last longer than

rubber belts and are recommended as re-,

placaments.

Crdar parts by the numbers shown in the
parts list, giso giving the machine’s model
numker,

KEEP THE MASHINES FINIEH looking like new
with coler-maiched tauch-up fAcguer.

IF ¥OU NICK the Jathe's ways, rub the nick Aush
wilh & hard Arkansas stone.

! % ] |
Unimat Thread Sizes f ’
; Duwner's Guarantee :
Thrended Part Thread Size Deill Size Amarlean Edetsteal, Ine, guarantees this aquipment {o
bejfras fram defects inworkmanship for.8 menths after :
Huadstack, date of purchase. This guarantee is elfactive only if
taflstock the attached Guaranfee Registration Card 12 retumed
spindies MI12x1 10.8tim with the information &5 therein ¢alled for, and provided
further that any part ciaimed dafeciive i returned by
EEedscEa, prapaid parcel post or express to Amencan Edelstaal,
cross-lancetrig| B R, “8mm Inc. Mo such retums will be aucepted unless we are
Allen head screws M Bx 1 5.0mm firgk notified of part fo be retumed and nature of de-
fect This guarantee applics only i the equlpment has
Spindle locating been operated in accordance with normel procedure,
sCrews M 421 3:3mm and if ne unauthorieed repairs have been attempad.
Watchmaker In such egses, we will repair or replace parts at eost.
spindie draw-tar 6.9 15/647 When writing, please refer to your registrallon number
Handwheels M Ex1 4.2mm e il coul,
Lot o1 Serewa In amsarond tertn 1o avmlnhin. S8¢ segvssey catelos. sy e T e T T L R L L LR
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