shank) lo give Ihe drlll clearance in the hole.
Az g drill wears, Ils llute margins wear mare
al the tip than at the shank, and clearance
iI5 s0on reduced to zero, A drill with worn
marging stlll perlarms perfectly weil for
drilling shallew holes, bul whan a worn drill
is used for deep-hola dellling It will wedge
in the hole, overheat or break. Always use
maw drills 1o drill deep holes,

Drilling large-diameter holes with ihe
Unimal = simply a matter ol working within
available power, First drill 2 pliot hole, and
then enlarge tha piiot hole with progressive
largar drills, Whonever required a large hole
can be finish-bored to very close tolerance
with a boring ool held in the 4-jaw chuok;

Drilling vary tiny holes, lermed “sensitive
drilling", involves the same problems en-
countered In deep-hole drilling. 'n machine
shops #6860 drills (.040%) are the smallest
commonly used. But in these days of minia-
lurization Instrument repairman often have
occasion fo drill holes much zmaller, Ex-
tremely small drills are long in relation 1o
their digmeter, and the small holes drilled
with them are preportionalely very deep.
Linless tiny drills are used with vary sensi-
tive louch, breakage ia cerlain

To set up the Unimat for small-hols drill-
Ing, ramove the spindle return spring, oil the
spindla eartridge, and adjusi the spindle
lock screws for very smooth, easy spindie
advance, Clean the drill chuck in kerosene
ta make sure that no chips will wedge be-
tween the |aws—ar i for high-pracision
wiork you will hold the drill in a collet, clean
the coliet's slots, Use light-viscoaity cutting
lubrlcanl whean drilling small heles, elther
mineral oil or kerosene.

Centarpunch the work to ba drillad lightly
1o avoid work-hardening the matal, and be
sure Lo mount the work rigidly, As you slan
& tiny drill In the work, watch iis tp with a
|ewaler's loupe to make sure it bagins cut-
ting cencantrically, Drill with very light feed,
letting the drill cut Its own way., Wilhdraw
the drill fregquently 1o clear chips and flush

i

e

the hole with a syringe filled with cutting olil,
High spindle speeds can be used when
drilling tiny holes in soft metals, bul wse
moderate speed when drilling stes| or cast
iron, since excessive speed may dull the
corners of the drill's cutiing edges and tiny
drills are very hard to resharpen,

Counlersinking or counferboring holes
for screwheads invelvas no problams pro-
vided you work with light cuts 1o avold chat-
ter, When a hola you've dilled and counter-
sunk reaquires tapping, start the tap before
removirg the work from the machine. With
ihe tap chucked, turn W In by hand while
applying light feed preasuie with the pinion
lever. Dont attempt to run taps in under
POWET,

MILLING TECHNIQUES

With the Unimat set up as a vertical miil-
Ing machine, you can readily mill slotted or
recessed pards that would be difficull to
machine in any other way. Many Kinds of
cutters can be used for vertical milling, but
three lypes are most commen: slotting cul-
terg, spiral end mills and rotary files.

Slotting cutters have two flutes. Thay can
be sunk Into work llke drillz and then fed
laterally to mill slols or recesaes, Spiral end
mills, which hava mulliple spiral flutes and
mutiple cutting edges, are designed 10 maka
shallow cuts sideways, with tha cutters
radial end teeth scraping the work to very
smooth finish. Rotary files, which have cu!
rather lhan ground teath, are less axpansive
than ground cutlers and come |n a wider
variaty of shapes. Woodmff key-zseal cutters
and other special cutters are also avallable.
Sinca the Unimatl's spindle rotates clock-
wise [viewed from above), always use right-
hand-cutters,

Milling cutters must be vsed with cara In
order 10 keep them sharp. Thelr cuting
edges ame hard apd brittle, and to avoid
chipping their teath you must feed the cul-
ters into the work siowly and evenly. Mouni
the workpiece to be milled on the cross
slide as rigidly as possible, either in the

USE YERY GRADUAL FEED when milling with small cutters. Use the Unimst's lengitudingl leed
screw to leed the work 1 the culler whenever posaible.

MINIATURE MACHINING TECHMIQUES

WHEN COUNTERSIMKING holes use slow spin-
dle speed to avold chattaring

MANY TOOL-GRIMDIMNG SET-UPS ara possible
on Iha Unimal, Avald avarheating the lool,

TO TAP HOLES, chuck the tap and \urm i Inls
the hole by hand—never undar power
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LARGE DIAMETER END MILLS used 1o mill flats
con be hald in lhe 3-jaw chuck.

A SMALL FLY-CUTTER cuts neat holes in alumi-
num or brass. take light cuis.

ROTARY FILES. available n a varely of shapas,
mill grooves of recasses.
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machine vise, In a2 spindle chuck, lixed on
a workplale or clamped on the accessory
milling table. Since any “give” In the work
mey break the cutter, mount the work solid,

The machine's feed movements should be
gat up auite tightly, with the longitudinal
feed used whenever possible 10 feed the
work 1¢ the cutter, it's important when mak-
ing milling set-ups to orient the work for
“up" milling. Tha cutter's leeth sheuld al-
ways sweep lorwards aleng the line of cut,
opposing the direction of feed, and then
upwards and outl of the wark, Never mill with
the cullar's teath sweaping downwards and
back, for the teeth would then tend to pull
the work under the cutter, which would
cause the culter o elimb and braak, Milling
al moderate spindle speed greally orolongs
the cutters useful life, Flocd tha mill with
cutting ofl when milling stesl, Large-diam-
gter and mills used to mill flat surlaces
should be run at slowesl spindle speed,

Vary tiny end millz give best service when
hald in the coliat chuck, Use vary gradual
faed. |f you use a jeweler's loupe to mill to
scribed linas, I1's possible with gractice and
patience to make unbalievably Intricate culs
with small mills.

SURFACE GRINDING TECHNIQUES

With a grinding wheel mounted on the
spindle;, the Unimat whan el up vertically
will do a beautiful lob af finish-grinding

et
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DIRECTION OF FEED

SPINDLE TURNS CLOCKWISE

R

small steel parts, aither hardaned or unhar-
denad. Most surface-grinding Jobs can be
performaed most salisfactorily with @ cup
wheel, though straight wheels can be usad.
Ordinarlly the wheel should turn al fairly
high speed, abouwl S5000sfm, Since any
grinding wheel throws swarl, romember o
wear prolective glasses when grinding,

Always grind with successive passes, re-
maving no mare than a lew thousandih at
each pass. When surface-grinding large
areas, 1ake very light culs with gradual feed
e avald overloading the machina's motbor.
He careful not 1o overheat the work whan
grinding heat-treated pars, If the grinding
whee! leaves & mottled linish on the work,
IPs an indication that the wheae! needs dress-
Ing, wnich is accomplished by feeding the
point of a diamond dressing tool (pg. 35)
across the wheel's face. Lacking & diamond
dresser, you can use a plece of broken
grindin'g wheel similarly, Dress the wheel
very lightly—only encugh 1o femove em-
bedded metal particles and expose frash
abrasive grains,

L il

Using the accessory indexing head (pg.
23), many cutter-regrinding set-ups can ba
made on the Unimat. When grinding cutting
edges, grind “on” rather than “off” the
edge. Starl the pass beyond the edge, leed
ihe whesl towards I, across it then an
across the edge-beval,

AN\

WMANY TYPES OF CUTTERS can ba used for vertical-spindie machining. Some aro shown above, Use

milling cutters with care to keop thom sharp.
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USING UNIMAT ACCESSORIES

them.

Several of the more commonly-used Unimal accessories are supplied with the machine, and with standard
equipment the tool is uniquely versalile. The many olher accessories available extend its capabilities even
further. Most of these exira accessories are exactly like the accessories used on Industrial machine tools but
smaller. They simplify making various metal-machining set-ups, Others converl the Unimal for special work—
each woodworking accessory, for example, making the machine a miniature version of a standard wood-
working power lool. The extra accessories you'll wanl for yeur Unimat will depend upon the kind of work you'll
do with iL. Acquire basic accessories first, and then add accessories for special jobs to your oullit as you need

Mumerous aAccessories are available for
the Unimal, more accessorles in all than
are available for moat largar machine tools,
While several can be used In more than
ana way, the machine's accessorles can
be arousped loosely Inio four categeries:
lalhe accessores; accessories lor drilling,
milling and grinding; watchmaker's accas-
gories dosigned especially for very small
ultra-high=-precision work: and woodworking
accessories, which are popular with modei-
bulldars,

Threa af the machine's sccessories are
50 uselul for so many jobz that they could
be termed bazic, and these are 1Ne Bcces-
sories & Unimal owner shoulé acquire firsl,
The three are the 3-jaw unlversal lathe
chuck, the machine vise, and & ball-bearing
[lve tajlstack centar (aither of the two avail-
able). The 3-jaw chuck ls the single most
ugelul device for mounling work on the
lathe spindle for turning. The maching visa
i by far the most convenleri workholding
device for mounting work to be drilled,
milled or surface-ground on the machine's
carriage cross slide. The ball-bearing tail-
stock cemter makes |t unnecessary 1o con-
finually relubricate and readjust the lathe's
dead centar, and a llve center Iz slrongly
recommended for any turning or pelishing
perfarmed al high spinale speed,

Having sguipped your Unimat with thesa
three basic accessories, you can collec
other accesacries as you nead them ovar g
period of lime, adding them one by one to
complete your oultll, Some of the fool's
accessories are multl-purpose  davices;
others are used less frequantly only for spe-
Glal set-ups. Remember when sslecling ac-
cessories that some of them are used in
combination with othars. You'll need collets
far the collet chuck. for example, and 3
mounting plate for the T-slotied fixture
plate. Since ordinarily the 3-law universal
chuck Is used to mount work on the index-
ing and dividing head, it's sdvisable to have
the chuck bafore purchasing the Indaxing
haad.

Because most af the lathe and vartical-
operation accessories are designed far pre-
ciglon wark, they ars manufactured to the
MINIATURE MACHINING TECHNIOUES

same close lolerances as the Unimat iself,
with erilleal parts hardened and ground.
The collet chuck in padicular is finlsh-
ground with extremely high preclsion. Like
the machine, ihese precision aceessories
must be cleaned and oiled regularly 1o pre-
tect them from rusi, and they should be
stared |n a mannar that preverts loss or
accidental damage.

Ona way to keep the Unimat's smaller ac-
cassaries neally arranged ready at hand I
o store them in a tool board, To make a
suitable board, lay out the accessories you
have in any way you like on a pieca of %"
nardwood plywood, draw around them with
& pencil, and rout & racass in the board to
pocket each accessory. You can roul these
recesses with the Unimat, or vou can use a
portable electric roular, Since a board of
this kind I8 guite eosy lo make, whanever
you acqulre new accessorles you San make
8 l|arger board with additional pockets.
Painling the board a light color with a spray
can prevents lhe wood from scaking up all
and makes lhe board easiar lo wipe clean,

Since from time fo lime new accessories
are made avallable for the Unimat, order
accessories from an up-to-date catalog. A

currant lssue will ba mailed 1o you on re-
quasl. Dealers in larger cities keep the full
line of accessories in stock far Immeadiale
dalivery,

A TOOL BOARD cul from hardwood plywood
keops small accessories roady at hand.

THE THREE MOST USEFUL ACCESSORIES are the 3-jaw unlversal lathe chuck, the machine visa,

and a ball-bearing “liva™ lailstock center,
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Lathe Accessories

Accessories used primarily for lathework
comarise the largest group of Unimat ac-
gesgories, A varlety ol standard accessories
are used on metal lathes, and the lathe ac-
cossories available far the Unimat are am-
ployad like the similar devices used on
large industrial lathes,

3-JAW UNIVERSAL CHUCK

Allhough the ssif-centering 3-jaw scroll
chuck Is designed 1o grip only round or
hexagonal workpieces, square or restangu-
lar wark can be chucked if the siock Is first
ground or liled round on one end. Large
sguare ar rectangular stock can be mounted
belween centers and turned round on one
end for chucking. In one way or another the
3-jaw chuck can be uzed ta hold nearly any

Jaws normal

Jaw reversed

THE 3-JAW CHUCK'S JAWS can be reversed for
pripping large-ciametar work plocosd.

kind of work up to 21" in diamater, which
makes this chuck the single mas! useful
Unimat accessary,

The chuck’s body and scroll plate are
made of steal, with both the jaw slots and
the epiral seroll precision-ground. The scrall
plata is held on the body of the chuck with
& fiat snap ring, which if necessary can bae
ramoved with ring pliers. IW's nol necessary
lo remove the scroll to claan the chuck.
You can clean il thoroughly simply by acrew-
Ing ewt and removing the |aws, and then
washing the body and screll as a unit, and
the jaws separately, In kKerosene After
cleaning lubricate the scroll and jaw slots
with light machine ail, and alse oil the snap
ting retaining the serall plate. Then replace
fhe numbered |Jaws in the corresponding jaw
slots and turn the scroll clockwise (viewed
from the frepl) te engage lhe jaws In
soquence, lirst #1, then #2. than #3.

The jaws can be reversed ta hold large-
digmeler workpleces by inerchanging [aws
#1 and #3 in their slots, First insart jaw
#3 raversed in slot #4 and turn the scroll
clockwise o engage lhe |aw. Mext Inser
faw #2 reversed in slot w2 and turn the
scroll clockwise to engage this second |aw,
Then Inserl |aw #1 reversed in slol #4 and
wrn the scroll clockwise until this lasl jaw
engages. The lip of the spiral scroll will
caleh the Jaws smoothly when the |jaws ame
proparly positionad. Nevar lorce the scroll,

The 3-jaw chuck comes ready-mounied
on 3 finish-machined ihreaded mounling
plate thal screws on the lathe spindle. Take
care whan handling the chuck 1o aveid mar-
ring the mounting plate's rear laco, since a
nick would prevent the plate from sealing
squarely sgalnsl the spindle's shoulder and
the chuck would then run with slight wob-
ble. Always clean and oil the spindie's
threads and shoulder belare scrowing on
the chuck. Similarly, befors mounting the

THE ADAFTER STUD, supplisd mounts the chuck
on the carmage cross slide.

chuck with the adaplor £tud on the carriage
cross slide, clean and oll the top of the
zliga

Avoid marring the narmow ground faces
of tha chuck's |aws when tightening the
chuek on hardoned work. Be sure both
chuck and work are clean. Remembar ta
clean the chuck thoroughly to remove swarl
whenever you've used || to hold work for
grinding.

When chucking round workpiecses thal
mugt be mounted wilh best-possible con-
centriclty, lwid the work slowly with one
hand as yau closa the chuck—using the two
steel pine insered in the body and scroll
plate—wilh the other, When the laws have
gripped with sguare purchase, tighten the
scrall only anough o held the wark flrmly.
Avold ovarllghtening the jaws, since severe
overtighlening can degrade the chuck's
precision. Keep the screws holding the
chuck on'ils mounting plate wall tlghtened.

Precision bullt, the 3-law chuck centers
work more accurately than larger sercll
chucks—Ilo within a thousgndth ar two, Use
the collel chuck for work thal must be cen-
terad with higher precision,

THE 4-JAW INDEPENDENT CHUCK

The 4-|law chuck comes unmeunied, with
s mounting plate, which is included with
the chuck, supplied slightly oversize to
allow custom-litting the chuck ta the parti-
cutar lathe's spindle. To mount the chuck
you musl aocurataly finish-tum the mouni-
Ing plate 1o Nt the back of the chuck’s cast
iran body.

Before doing this make sure thal tho
lalhe's headstock ks accuralely allgned
Then vary carefully clean end oil both ihe
spindie’s nosa threads and the piate, and
screw the plate on the spindle until Il seaws
lirmly againezi ihe shoulder. Mext, taking
very light culs with a sharp-polntad bBit
whetted very sharp, wrn the diameler cf the
mounting plate’s tenon to the exacst size re-
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quired (669"} o push-fit Inte the chuck's
bore. Work painslakingly, being very care-
ful not lo lurn the lenon too amall. Tor It
must fit Into the chuck with no lateral play
whatever, !l you lack a micrometer, luem
the tenon lo diametar with axiramaly lght

culs, trying the chuck on the plate after aach
cut, Having lumed the tenon to exact size,
take a light trulng eul across the plate's
lace to insura that the chuck will sesat
squarely against it. When truing the plata’s
face usa very gradual feed and tum righi

tursing flsmates

Bioe bilrnoe

InBS8T DR KON

TURNING DPERATION

comtecl iurinos

FACING QFERATION
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THE 4-JAW CHUCK'S JAWS scrow-adlust sep-
arataly and grip the work vary tightiy.

across the four lapped screw holes,

With the plate fipish-machired, clean and
all hath the plate and tha back of tha chuck,
and screw the chuck on the plate with the
four flat-head machine screws provided. Il
the mounting plate has been accurately
turned the chuck will now run perfectly true
an the spindle,

Tha 4-jaw chuck holds square or rectang-
ular work for twrning, or large round work
that must be centered with axact precislon
Wark can be centered In ilie chuck very
precmely by adjusting the lTour Jaws indivi-

CAREFULLY FINIEH-TURN the mounting plate
1o fit the bare in the back of the chuck body

dually o shift the workplece as needed,
Setling a tool bit at the work's periphery
indicates which way the work must be
ghifted to center it, The 4-Jaw chuck's jaws
can’be screwed oul and reversed in thel
slots to grip large-diameter work, but when
screwad out 1o maximum capacity the jaws
will strike the Unimal's rear way, The head-
slock raiging block can be Inserted under
tha headstock whenever neaded 1o allow
the chuck jaws or the camers of large
square work 1o clear the machine's bed.
Remember when using the &4-jaw chuck
that its square Key screws the jaws down

WORK MUST BE CENTERED in the chuck by
hand by adjusting tha four jaws in Daira.

on the work with enormous force, and that
gxcessiva lightening can slrip the threads
in the cast iron body. Tighten the jaws only
enough to grip the work securely. Waork that
ovarhange the laws more than four times its
dismeter should be centerdrilled and sup-
parted with the lailstock,

Keep the chuck's jaw screws wall-olled,
and wash the jaws, scrows and body regu-
farly in kerosene to clean oul dint and chips.
The jaws should slide smoolhly In their slots
withoul farcing. It & chip wedged In & |aw
serew causes slicky operation, unscrew the
jaw and remove the chip.

THE COLLET CHUCK

The collel chuck iz also supplied with an
unfinished threaded mounting plate that
allows custom-litling the chuck lo tha partl-
cular lathe's spindle, Although a simple de-
vice, the Unimat's collel chuck is very ac-
curately ground, and the double-taparad
spring coliets used in It center small round
workpleces with exceptionally close pre-
gizion. To ulllize this inherent precision i's
necessary o mount the chuck with greal
care. Finish-turn the mounting plate’s tenon
1o lit the chucks' bore snugly (if you should
turn | toe small, order another plate and
try again), When you've trued the plate and
screwed on the chuck body, test the chuck's
concentrigily by chucking a langth af drill
rod several Ilpchez leng In a collel. If the
chuck i accuralely mounted the unsup-
ported enda of the rod will furn with very littte
runout,

The altarnataly-split collets usad in this
chuck, which must be purchasad separataly,
are avallable In Inch sizes from 1/84°
through 5/18" by Bdihs, and in malric slzes
from 0.5mm threugh Smm by  half-milli-
meters. A special .0135" collet 18 avallable
lar hotding tiny #80 drills, and unhardened
collels thai ¢an ba bored as requlred for
special work also can be ordered.

* MINIATURE MACHINING TECHNIQUES

Keeap the internal iapers in the body of
the chuck and In the knuried nose-piece
thal closes lhe collel wiped clean wilth an
ailed rag, since even a small speck of gril
will cause runmout, Grease the threads of
the chuck's nose-plece for amooth clesing
acllon. Aller sach uge ofl both chuck and
collets liberaily 1o prevent rust, for evan a
fingerprint will rust-pit their highly-finished
surfaces,

The double-tapered colleis will open or
close ten or fiftesn thousandibhs, gripping
tighlly and avenly. To preserve thelr pre-
cislon nover close collets on work mare
than 1/64th undersize, on work that isnt
perfectly round, ar on marred tool shanks.
i & collet sticks in the chuck's tapar when
the noseplece is unscrewed, gently tap il
put from behind with a length ol brass rod.

SETORE COLLETS in ordar ol size in A casa,
which you can elther boy or make yoursall,
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LATHE TOOL BITS

While the ready-ground general-purpose
lool bit supplled with the Unimat makes
githar cylindrical or facing cuts, ordinarily
latha tools are ground especially for partl-
cular culs in particular materials, As you
learn 1o se your maching you'll soon need
other bita growna for other Wrning opera-
tions. You can either ¢rder a set of ready-
ground bils, or you can buy & number of
unground bils and grind them yoursell {as
pictured below). Recommended rake and
clearance angles for the more commeonly
used bits are given In machinist's hand-
baaks,

It"s primarily the heal generated at the
point af cut that dulls a lathe 1ool's cutting
edge. For this reason lathe bits are made of
tungstan- or molybdanum-alloy high spesd
sleal, steals which retaln thair hardness
evan at high heal, Cobalt added 10 a high
spead steel alloy Improves Ihe stesl's hot-
hardness even more, and for high speed
turning “high spead cobalt” bits hold sharp-
ness longer than ordinary high speed stesl
bits, Small twngsten carbide bits also can
be used in the Unimat, though they're mare
expensive and difficuit o resharpen.

Bits Ya"-square, which the tool block
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meunls at approximately center helght, are
racommanded for most lathework. Tha tool
block's slot will also hold 5/16% or 15~
aquare bils, howaver, and when extra length
or rigidity ts needad—for boring ar cut-off
tacls, for example—you can grind tools frem
unground bits In these larger slzes,
Rough-turning and finish-lurning toals are
gimilar in shape and have Ihe sama clear-
ance and rake angles, but while the points
ol roughing tools are |eft sharp, the polnts
ol linishing tools are ground to a small
radius, wusuzlly about 1/32°, and wheltad
smooth, Because less power is required to
shear off chips when the lool bit has a sharp
point, 8 sharp-painted ool can  make
heaviar cuts without overicading the ma-
chine than a round-nose tool, When lum-
ing large stesl or casi Iron workpleces in

the Unimat [i's advisable to use sharp-
peinled bits for beth roughing and finish-
ing. feeding finishing culs slowly lar smooth
finizh.

Always make sure thal any laihe blt you
gring will have sufficient clearance under
its cutting edge—usuaily 10°—to allow Nt
Io faea into the work. Toa much clearancea is
beller than too litle. Howevar sharp It may
be, a culting edge without enough claar-
ance to allow it 1o bite into the wark with-
oul rubbing cannot cut smocthly, and fall-
Ing to provide ciearance is the mistake |n-
axperienced machinists commonly makae
whan grinding lathe tools. An experienced
machinist whan either grinding or resharp-
ening & bit first grinds side clearance, than
end clearance, and finally suitable top rake,
Whnatever the shape of the togl, If ta cutling
adge has side clearance, end clearance
and rake, the bil |s sure to eul

Most lathe tools can ba reground about
100 times—untll they are ground tao shod
to e mountad in the lool block., Many ma-
chinists grind bite on both ends, grinding
ane end lor right-hand cuts and the olhar
tar laf-hand cuts.

BALL-BEARING LIVE CEMTERS

Two llve cenlers are avallable for use In
the Unimat's tailstock ram. Both are similar
In deslgn, but ane has a single ball-tearing
and the olher has iwo ball-bearings, The
sirgle-bearing center s adequate for all
ordinary turning and polishing. Tho double-
bearing centar is pralerable for oritical high-
pracision work, since the double Bearing
fives the freely-revoiving centar painl batter
suppon and minimize runoutl when the bear-
Ings eventually begin io wear,

The bearings in both canters are groase-
packed, Never ol them, When long usa al
high speed warms fhe canter, & litlle grease
may ocoze Irom the bearlng's fronl seal,
which ign't causa lor concern. Once every
few years the bearings should be regreased
Poge 28

by forcing a litle new bearlng grease
thraugh the hale in the center'z shank with
& small swab.

For special |obs you can remove elther
canler's harderad point and replace it with
8 cup center or pipe cenler you imaching
yoursall, To remova the 80° point, place the
cenmer face-down on & wood block in which
you've bored a %" hole, and gently drive
the point out of the bearing with a small
drift pumch Insarted In the shank's hole.
Turn the speclal centar fram taol steal to the
same diameter as the 60 poinl, heat it
red-hot and quench it in oil, Than tap 0t
into the live center's bearing. Il should 1it
tightly, butl nol tightly encugh lo distont the
bearing.

TV TERTAS TN L
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HEADSTOCK RAISING BLOCK

The die-cast headsiock raizing block 13
exactly ¥ “-thick. Inserted between the
Unimal's headstock and bed casting, it In-
creases the lathe's swing by 1% " and per-
mits turming chuckad or laceplate-mounted
work up to 4-T/16" In diameter, When the
machine i3 set up for drilliing ar milling the
biock can be inserled between the head-
stock and the column's adapter casting to
Increasze the spindla’s reach, making |t pos-
sible to drill or mill te the center ol a 7%"
clrcle.

The ralsing bleck is reguirad in order to
ge eithar the sanding plate or the large-
diameter circular saw blade on the spindla,
since both of these accessories requirg ax-
Ira awing.

With the headstock ralzed on the block,
Ihe bed's clamping screw seals in the head-
stock temons lower chamfered groove. If

e , .
RAISING BLOCK incresszes the latha's swing far
turning larger-diametar laceplate work

simplifies accurataly realigning the spindla
with the ways il belore mounting the head-
stock on the ralsing block you glamp a
straightedge in the tool block and set its
edge paraliel with the face of a workplate
screwed on tha spindie. You can then easily
reallgn the headstcck after ralsing it on the
block by adjusting it until the piate is again
paralial with the stralghtedge.

Whenaver the spindla is ralsed for turning

THE BLOCK gan alsp be used o |ncrezse the
heed's reach for verticel drilling or milling.

large-diamelar work iU's necessary also 1o
raisg the iool block. since the lathe tool
always should be set al center helghl. To
raige the bll you can alther screw the ma-
chine visa on the cross slide and clamp the
too! block in the vise, or you can mounl the
tod! blogk on a % *"-thick spacer machinad
from acrap aluminum wsing a longer mount-
ing screw. Extra Allen-head screws In
assoried lengths are listed In the cataleg.

THE STEADY REST

The Unimai's steady rest iz usad in three
ways,

First, it can be clamped wherever needed
along the lathe's ways to provide intermedi-
ate suppart for long, limber work that other-
wize would spring away from the looi's cut-
ling edge and chatter. With the rest posi-
tioned as cloze to the point of cut as practl-
cable, ta thres brass jaws should be ad-
Justed to jusi touch the wark as i revalves.
The |aws then sarve as bearing surfaces
1o preveni the workplece from deflecting
under the pressure of the cul.

Second, the rest can be used 10 support
the free end of workpleces that can'l be
supported with the iallstock—waork to be
faced or bored on the and, for example. s
MINIATURE MACHIMING TECHNIQUES

jaws have 1%e" capaclty.

Third, the rest can be clamped al the end
af the bad in place of the tallstock to sup-
port work that is longer than the machine,

Waork supported in the rest must have a
smooth, perfectly round surface for the jaws
1o baar on, Sguare stock can be supported
in the rest if you press on a tumead steal
bushing. When wusing the rest lo support
work that has 2 standard diameter, siip a
ball bearing on the workplece and adjust tha
rest’s jaws to clamp the bearing.

When the rest is used instead of the tall-
stack to support wark longar than the bed,

the |aws must center the work accurately il
the lathe is to cul & true cylinder. An easy
way to center the Jaws is to slide the rest
up to the headstock and seat s jaws to cor-
respond with the |aws ol the 3-jaw chuck.
The spindle end of overhanging work must
either be gripped in 8 chuck, or il center-
drilled and driven with a dog, lashed to the
faceplate with a rawhide shoelace. Run
overhanging work al slow apindle spead.

The rest's brass jaws mus! be kept well
lubricated with oll or grease. When they
aeventuzlly wear down You ¢an buy replace-
mants.

STEADY REST supports fimber work, wark to be machined on one end, or work thal |5 longer than
ihe lathe's bed. Kasp the rest's three brass jaws well oited.
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THREAD CHASING ATTACHMENT

The Unimat's thread chasing attachmant
cuts standard inch threads from 16 through
56 threads per Ineh and thieads In com-
mon metric sizes from 0,50 through 1.50mm,
axternal or Inteérnal, Like Ihe threading
atlachmanis used on seme Industrial lathes,
lhe device amploys a precision-threaded
paliern bushing to lead & threading bit along
tha workpiece at the pitch required, As the
brass follower lhat rides the patlemn bush-
ing slidez tha altachmont's spring-loaded
ovarnesd guide bar in its brackels towards
the headstock, the tool bil mounted varl-
cally on the arm clampad on the guide bar
duplicates (he pattern bushing's pitch.
While & sepamta pattern bushing is requined
lor each thread-glich cul, this melhod pro-
duces more practee threads than geared-
jeadscraw threading set-ups, and It also
simplifies cutting threads 1o shoulders or In
blind holes

To ingtall the attachment. clamp the guida
bar's two brackals on the |athe's ways wilh
the culting arm an the bar between the
brackets. Securs the coll spring on the tail-
stock and of the bar with the collar,

Either the 3-|aw universal or 4-jaw Inde-
pendent spindle chuck can be used o hold
the work lo be threaded To mount the
pattern bushing behind the chuck, extend
the lathe's spindle housing all the way out,
and ungcraw the chuek from lta mowirting
plate, leaving the plate an the spindle. Than
slip the paltern bushing over the mounting
plate and remount the chuck, sandwishing
the bushing's flange betwesn plate and
chuck, with the extra-length flat-head
screws provided. The bushing will now run
concentrically with the chuck,

Maxt maunt the threading bit in the cul-
ting arm's holder. The ready-ground E0" bil

A PATTERN BUSHING mounted bohind the chuck leads the threading bil siong the werk at the
required pilch, Threads ara cut with successive passes,

supplied with the attachmenl culs standard
American Nalional or metric threads. and
Whitwarth, square or Acme threads can be
cul with btz ground 1o appropriate prafile.
Than, with the brass follower sal 1o angage
the pattern bushing's lirst threads, adjust
the cutting foal In such & way that tha bit's
paint just toucnes the surface ol the work-
plece whan tha arm's sltop screw baars on
the latha's carriage cross slida.

Threads are cut with successive passes.
Batore each cul feed the fool in with the
thumbscraw on the lop of the culting arm
fo cut a chip about 004" desp. Then to
make lhe cul, plvot the cutting arm forward
until its slop screw bears on the croses slide
and hold It down firmly, This will angaga
the tollowar with the pattern bushing and
the lollower will lead the tcol along the
work, sliding the cutting arm's stop screw
along the lop of the cross slide. Al the and

stock, the cutting arm’s stop screw slides on the cross slide,
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of the cul raize the culling arm 2 (i the
tool out of the thread. As the arm is lifted.
the guide bar's coil spring will refurm the
tool 1o starting positian for the nexi cut.

Gradually decreasa the dopth of cul as
the threed nears finish depth. While you can
measure the depth of the thread with a
ihread micrometer, ordinarily It's easier teo
use a nul having the proper thread as a
gauge, simply despening the thread litte
by litle until tha nut screws on the waork,

Ta cut Internal threads, mount an inlerpal
threading bit point-downwards in the drop-
bar toolholder supplied with the attachmeant
and position the tool with s point just
louching the bottom of the hole 1o be
threaded exactly on centar, Cut the threads
with successive passes jusl as when cut-
ling external threads, but take care when
lifting the tool out of the eut not 1o bump
it apainst the top of the hola hard enough
fo mar the threads,

Usa the slowest spindle speed for thread-
ing, since—particularly when you're cul-
fing threads with coarse pitch—ihe tool
travels quite rapidly. The slow-speed attach-
mant {pa. 31) I8 recommendad for thread-
ing large-diamator wark, Whean threading
steel dlways use culling ol libarally,
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POWER FEED ATTACHMENT

Saving tha cperator the tadium of feed-
ing long culs by hand, the Unimat's power
feed attachmenl gradually slides the car-
rlage along the ways automatically, advans-
ing the cutting fool steadily and evenly at
the rate of 008" per spindle revolution.
This slow longitudiral fead rate gives laths-
work 8 vary smndthly-munhlnnd {inlsh avan
when turned wiith a sharp-poimted bit, which
makes the feed atlachmant especially help-
ful for Wwrning or boring hard-lo-machine
matals, large diameter workpieces and cast
iron, When cisengaged the powar feed doas
not interfere in any way with other Unimat
oparations, and the atlachment can be par-
manently [nstalled on the machina,

A pulley-nut screwed on the [athe spindle
In place of the standard spindle puliey re-
taining nut, belt-drives the faed unit's shatt.
Remowve the spindle from the machine and
grip the pulley's faces between wood blocks
in & vise o unscrew the slandard nut, and
whan tightaning the pulley-nut supplled with
tha attachment on the spindle take to
malrntain praper spindle bearing adjustmeant.
The gear assembly on the tallslock end of
the fead shaft worm-drivas a speclal hell-
calstoothed handwhea! thal replaces the
Unimat's standard longhudinal feed hand-
wheal, When Inslalling tha topthed hand-
wheel adjust It to turn fresly bul without
axial play.

.

e —

A FEED SHAFT driven by the spindla gear — drives g special oothed feeg handwheal which slowly
powar-leads the lathe carrlage along the ways lowerds the haadstock

Aftar cleaning the bottom of the Unimat's
bed casting, screw the machine to the feed
attachmant's lwo bese plates with tha four
cap screws provided and allgn the plates'
adjustable bearing brackets te permit the
shaft ta turn frealy. Use light minaral cil to
lubricate the sleeve bearings, Then, having
positioned the spindle cariridge to align the
pullay-nut with the feed shall pulley, slip on
ke rubber drive balt.

Flipping the attachment’s operating lever
up engages the spring-leaded worm-gear
assambly’s pinion with the toothed fead
handwhael. Lubricate thesa gears regulary
with light grease. The toothed longitudinal
fead handwhea! can be operated manually
when the cperating lever is dizengaged, Re-
maove the bell when the feed aftlachment j2
net in use,

The power feed normally advances the
carringe towards the headstock. Crossing
tha rubbar balt to reverse (he shaft's dires-
tion of rotatlon reverses the feed for left-
hand cuts lowards the tallstock.

SLOW-SPEED ATTACHMENTS

While the Unimal's slowesl spindie speed
provides enough power for machining ordin-
ary work, for such |obs as turning farge-
diameter sies] workpieces, drilling with
large drills or cutling coarse-pitch screw
threads even slower spindle speeds are
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desirable, Slower spindla speed can be ob-
talned whth elther of two speed-reducing
devices, one mechanical and the other
alectronie.

The mechanical speed raducer s 8 motar
mounting bracket with an extra ldler step-
pulley that Is Installed In place of the Uni
mat's standard brackel. The exira idler
puliey gives the baelt drive double reduction
—twice the powsr at hall the spead, It re-
duces the standard speed range by hall,
giving a minimum speed of about 130 rpma.

[mstall the double-reduction bracket jusi
as you did the standard brackel when first
setting up your maching, Ramave the sian-
dard Gracket's [dlar and insart it in the new
bracket, taking care not to clamp the idlar's
bearing tighlly enough %o cause binding.
Then revarsa the motor puliey on lis shaft
{with the iargest step facing the motor) and
raplace the drive balis, Prestrelch the axira
rubbar balt supplied with the bracket with
your fingars befors alipping it an tha pulieys,
The slow-spead attachment can be leff on
the Urnimat permanently. Whenaver high
spindla speada are required. simply omil
tha rearmost ldlar from the power train, re-
versing the motor pulley and driving the
second Idler from the motor.

The electronic speed control s an SCR

device (sllicon controlled rectifier) that will
govern the speed ol any universal (AC-DC)

motor drawing up o 7.5 amps. It controls
gpeed by cyeling the current to the motor
very rapidly on and off, and—unlike a rheo-
stat—maintaine 85% of the molor's torque

~at slow speed. With tha unit plugged into

the line, s Knob gives instant speed salec-

fon from zero to full-rpm operation, A three-

wira cord and plug ig supplled.
Disconnect the contrel from the line whan

=

THE ELECTROMNIC SPEED CONTROL malntains
mator torgue through mere-to-full speed range.
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Drilling, Milling and
Grinding Accessories

Ol the accessories in 1his group 1he ma-
chine vize is the device used most ofien
In ardinary wark, The other wark-mounting
fixtures convert tha Unimat to a miniature
vartical-spindla milling machine, and with
them wark can be mounted and milled just
as on larger machines. The grinding-polish-
ing accessories make il possible to parorm
nearly any commeon finishing operation on
the Unimat,

MACHINE VISE

Alihough work can be held for drilling or
milling by clamping it directly on the car-
rlage eross slide with stud clamps, s ordi-

narily much easler lo mount the Unimat's
machine vise on the crose slide and grip the

workplece In the vise. The miniature vise is |

bullt exactly llke larger precision vises, with
a drop-ferged sleel bady and hardaned, pre-
cision-ground |aws. Tho jaw faces are 13"
wide, and the jaws open t¢ 1%" normal
capacity, Work up 1o 11" thick can be
gripped if the V-greoved fixed jaw Is up-
screwed and temporarily removed. An ac-
curately-fittad siide plate gives the movabla
Jaw maooth closing action, A precision vise
has greal holding power. and the jaws of
the litile vise grip work very firmly without
axcessive tightaning,

When screwed on he eross slide the vise
la oriented with its Jaws parallel with tha
machine's ways. | can be mounted Jaws-
crosswise if the accessory milling table fs
lirst mounted on the cross slide and the
vise then mounted on the lable,

Keep the wise body's underchannel
cieaned and olled. Whenever tha visa has
bean used for a grinding operation, wash
it thargughly In kerosene ta remove ab-
rasive swarl Irom the screw,

THE FIXED JAW of whe vise nas accurately
ground V.-grooves o canter eylindrical work,

T-SLOTTED MILLING TAELE

Measuring sbout 3 x 5§ by ¥ “-thick,
with top and boltom faces finished accur-
ately parallel, the T-slatted mllllng lable
simplifies mounting long or wide workplecas
on the Unimal's cross sfide for milling or
drilling. and it's pariicularly useful far
mounting Irregulariy-shaped castings, The
two countersunk Allen-head screws that
‘secure the lable on the alide can oe veed in
any Iwo ot its faur mounting holes, whigh
makes it possible to orlenl the 1able on the
slide In eight ways (including four 45°-
angled positions).

The threa T-slats in the tabls, milled full

THE MILLING TABLE simpiilles mounting targe
work for varical spindie machining oporalions.
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length, are Identical In size with the cross
slide’s T-siol and permit using stud clamps
along the tabla wherever needed to clamp
down work of nearly any shape. Two sets of
T-sluds and clamps are supplied with the
table, and additional sets (often e de-
sirable lo have four clamps) can be ordered
separalely. Cylindrical work should be
clamped along the isbla's central T-slot,
Irregularly-shaped work must be rigidly sup-
ported en shims, blocking or parallels to
prevent the clamgps from slipping. Wark thal
has holes often can simply be screwed to
the lable with machine scrows of suiliable
length screwed inlo T-nuts inserted In the
labla’s T-zlols. Flat work langer or widar
than tha table can be secured wilh either
loalmaker's or 1" C-clamps,

Since the table makes the cross slide's
lensioning screw inaccessible. remembar
iz lightan the slide's movemen! belore
mounting the lable. The table can be
mounted B dilferent ways. Mountad |n eome
posilions, the lable has imited travel. When
making set-ups for long milling or grinding
culz make sure that beth table and work
are mounted in such a way thal the longi-
tudinal foed will provide sufficlant table tra-
wel o allow making the cul uninterrupled.
Centar the line of cul over the machine's
ways for maximum rigidity whanever pos-
slble, Extending the headsiock's reach with
Iha raising block makes il possible to mill
longar cuts.

Worx to be drilled or bored can be
mounied simllarly, but the workplece should

be clamped on & square of scrap aluminum
or hardboard to prevent the drlll from drill-
Ing into the lable when It passes through
the work.

I's possible 1o make uselu| horizontal-
spindle machining set-ups with the milling
table Il the lathe headsiock is raised on the
ralsing block. Work can be clamped over-
hanging the latla's edae for cutting-off ar
end-grinding, Either the machine vise or in-
dexing .head can be mounted anywhare
alang the lable's T-slois to hold work for
harizental-spindle milllng, spol facing or
fotary filing. Blocked to heaighl, the table |s
an excellent worklabla for the sanding
plate,

Avold marring the lables flat surface
when clamping down work, Using the swd
clamps' fulorum screws head-down pravents
the screw-ends from embossing dimples,
Nicks shauld be whelled flush with a fine-
grit ollstane,

STUD CLAMPE ean be used anywhera aleng tha
tabie's T-siots lo mount werkpieces,
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INDEXING AND DIVIDING ATTACHMENT

An indexing head Is Indispensable for
such |obs aa drilling equally spaced holes
in Manges, milling work triangular, hex or
octagonal, milling radial siots, milling gear

teeth or splines, or regrinding rotary cut-
tara,

The Ummat’s indexing head. which s
simple and serviceable, has & special hard-
ened and ground index plate that lurps
amaothly in [ts eéasting. The periphery of this
gearike hubbed plate s V-notched 1o divide
it Into 48 equal segments, and & spring-
londed indeni pin engapging the notohes
makes |l possible le revolve the plata in the
frame axact fractions of a full turm. By pull-
ing the pin and stepping off the appropriate

USING THE HEAD you can mill gears or splines,
or mill stock triangular or hexagonal,

g

THE INDEXING HEAD has a gearlike hubbed indox plate (pictured below] (hat wrns amoothly in the
casting. Work is indexed by stepping aoll {he plate’s segments.

number of segments, circles can be accu-
rately divided into 2, 3, 4, 6, 8, 12, 16, 24
or 48 agual parts, Work also can be divided
angularly, since each of tha plate’s 48 seg-
ments subtends an angle of 714 °, lwo seg-
mants 15, six segmenls 45*, and s0 on

Besides the 48-division Index plate sup-
plled with the head, 30-, 36- and 40-division
plates are avallable separately and can ba
used in the frame Interchangeably to give
other divisions, Plates are easily changed
by removing a Hat steel spap ring with ring
pliers. The hub ol each plate is finish-
ground identical with the 3-jaw chuck’s
mounting plate, which parmils screwing
glihar the 3-jaw chuck or the T-slotted .
lure plale directly on the index plale as a
workholding device, The head's right-angle
Irame casting can be mounted on tha Unj-
mal's crass slide slther ond-down or back-
down, 10 oneni the index plate’s axis etther
marizoninlly ar vertically.

Whan Indaxing with the head first loozon
its clamp screw, pull out tha pin, tum the
plate wuntil the required number of sagments
{points between notches) have passed the
frame’s sill, and then retighten the clamp
gocrew 1o lock the plate immowvable lor the
cul. Keep the plate well oiled for smooth
operation,

T-SLOTTED FIXTURE PLATE

One of the Unimal's three muli-purpose
workplates, the fixiure plate is made of
close-grained cast Iron and has three radi-
ally-milled T-slots the same size as tha T-
slot in the cross slide. Three siud clamps
are supplied with the plate. This righd fix-
ture plate can be used in lhree waya: 1) on
the |athe spindle as a facepiate; 2} on the
cross slide as a drilling-milling worklable;
or 3) on the Indexirg head fo meount work
that can't be held in the 3-jaw chuok.

b

R S
—— P—
MOUNTED ON THE SPIMNDLE, the fixiure plale

serves e a heavy-guly feceplato,
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Concentric rings on the plate's 2% “-dia-
mater face facilitale centering workpleces.
‘Wark can be held securety with the clamps,
ar when marea convenient T-nuls can be n-
serted in the T-slots and the work clamped
by lis edges using screws wilh washers. The
plale has three 6mm tapped holes for fasten-
Ing clamping rings or other special holding
lixtures, or for aitaching weighis o counlar-
batlance Irregularly-shaped work.  Tha
assortmant of 6mm  Allen-head screws
listed in the catalog provides a ssiection of
mounting screws in various langths.

A threaded mounting plaie, which musi
be ardered separately and finish-turned on
the particular mechine, & reguired to adapl
ihe fixture plate lor use elihar on the jathe
spindle or on the croes slide's adapler stud,
Thiz mounting plate isn'l needed to mount
the fixture plale on the indexing head, as
the fixture plate sciews directly on the (ndex
plale's accuratély-ground hub.

Because vibration occasionslly may
loosan the lal-head machine screws hold-
ing the ficure plate on 8 mounling plate
at on the index plate, always make sure
that thess screws arg tight.

THE FIXTURE PLATE can be maunted aither on
the cross siide of on the Indexing haed,
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TWIST DRILLS AND MILLING CUTTERS

Accurate drilllng and miliing reguire
sharp cutting tocls. Experenced machinists
buy highest-guality high speed steal drills
and mills. Thay use them with care 1o aveid
nicking the corners of thair cutting edges,
and they keep them sharp with frequeni
touch-up resharpening. N

Orills and milling cutters are much allke,
bolh having cutting edges that cul exaclly
lixe minlature lathe bits. Liks latha bits, the
legth of rotary cutters must be ground with
sufficlent clearance behind the cutting
edges—Irom 8 lo 12"—ig allow the edges
ta bite inte the work withoul rubbing. Pro-
viding ¢learance |s always the mesl impor-
tant consideration when grinding any cut-
ting tool, for withoul Il an edge can't cul, In
the case of rotery tools with more than one
edge (any rotary tool other than a fly cut-
ter), 'z alse importani that all the teeth
have exaclly the same height and shape in
order lo successively cul chips of egual
thickness,

If you keep these two requirements In
mind you can leam to resharpen twist drilis
with very litile practice. Ordinarily anly a
small quantity of metal need be removed

Irom the paint of & drlll to renew |15 adges.
When regrinding the drill hold it with ana
of iz edges paralle! wilh the grinding whes!,
lighily regrind the edgs, and than with the
same pass on the wheel—turning and
lowaring the shank with your fingerz=—arind
down the metal behind the adge, grinding
ta the sama depth all the way back fo the
flute to maintain original clearance. Than
furn the drill 180° and regrind the other cut-
ting lip identizally.

Whan propery reground the dril's poini
will be exactly centered, and Its cutting
adges wlll form 58° angles with the drll's
axis, glving & point angle of 118°, ¥ou can
judge these angles by comparing the drlll
you're grinding with a new drill, or you can
uge a 59° drill poinl gauge. If the culting llps
are ground unegually the drill will wobble
slightly as it cuts and drill a hkola that Is
slightly oversize.

Using a Jeweler's loupe 1o see whal you're
delrp, veu'll be able to regrind drille as
gmall as 1/16" In diameler on the Unimat's
gtralght grinding whesl, Drills smaller than
this should be discarded whan dull, for It's
very difficult to resharoen them satisfac-
tarlly without special equipmeant,

It's possible using a small grinding whesl

of suitable shape and an appropriate ma-
china set-up 1o regrind reardy any milling
cutter on the Unimabl If the cuttar has
straight teeth, grind the top of each tooth,
maintalning original clearance. I the teeth
argn't etraight {ball-end cutters, for ex-
amplel, grind the face of sach tocoth. Carv-
Ing burrs and rotary files can be resharg-
anad by deepening the tocth gullets with a
amall knife-edge whesl,

Use resharpened drills and cutters for
non-critical work. |I's always wise to use
new cutling tools for any Job reguiring ex-
treme pracision.

POLISHING ARBOR

Like the spindfe of a |ewaler's polishing
head, the Unimat's polishing arbor Is simply
a threaded taper on which felt, rubber or
ather pelishing whesls can be screwed firm-
ly enough for use. Tha arbor mounts wheels
with canter hales up to V2™ in diametar, Felt
or rubber pelishing pelints lor inslde polish-
Ing ean be scrawed on the arbar's tip.

Felt wheals or points can be sized with
thinned glue and rolled in fine-grit abraskve,
they can be charged with a paste of loose
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abrasive mixed with water or oil, or thay can
be rubbed with gresse-stick compound like
a bufl. Rubber-bonded wheels and polnts,
which are available from Indusirial supply
firms, have an abrasive molded In, and new
grit is exposad as the whes| wesrs. You can
mzke other pelishing wheels yoursell, A
wheel made by center-gluing circles of

abresive cleth snipped radially wish scis- :

sors, for exampls, is very uasful for polish-
ing irregularly- shapad small paris.

The arbor comes with & separate mount-
Img plate that requires finlsh-lurning an the
particular lathe's spindle to insure that the
athor's tapar will run trua,

Don’t use whesals with metal-bushed cen-
ter holes on this arbaor, since they wauld
lim the threads. Metal-bushed wheels and
Va"-thick cloth buffs with %" cenlar holes
can &e mounted en the grinding wheel ar-
bor mere satisfactorily than on this lapered
arbor.

FELT OR RUBBER whesls of polishing poinls
can be acrewed on the arbor's tapered shank.
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GRINDING ACCESSORIES

The Unimal's grinding accessories— the
grinding wheel arbor. the wheel guard, Ihe
wheais themsaives and the diamond wheel
dressar—not only converd the lathe to a
amall bengh grinder but make il possible to
sel up the tool for precision maching-grind-
Ing oparalions.

The threm whee!s lisied in the calalog are
suitable for the Ihree grinding opetations
most commonly performed. For off-hand
grinding use the straight wheel, swiveling
the laihe headsiock 20°. For surface grind-
Ing w=e the cup wheoel, (aking succossive
light passes at slow feed. For tool grinding
—regrinding the tooth laces of larm-tooth
culters, say—uss the saucer whoal, Novar

Ve
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EXTRA ARBORS can bo lurned as nesaded to
mount special grinding or cut-off wheols.

attempt lo grind off more than a few thou-
sanths ol metal per pass. Always feed culs
i such a way that the face rather than the
side of the wheel does the culling,

Thesa three wheels mount on the arbor
supplied with the machine. Trua the arbor's
shoulder on the particular lathe's spindle.
Avaid ovartightening the llange on & gring-
ing wheel's cardboarg pads. Extra arbors
can be tumed as needed to mounl special
wheels,

It"s & sansible safety precaution to clamp
the wheel guard on the end of the spindle
carridge whenever making any grinding
set-up. Grindlng wheelz occasionally crack
and break, and when thoy do the llying
shards can Inflict serious injury. Whan
grinding without a guard because the guard
wolld interfare wilh the work, recognize the
hazard and keep your fece aut of line with
the wheal. Always wear satoly glasses when
grinding.

To true & whas! with tha diamond dress-
ar, mount the dresser rigidly in the tool biock
and run the whaset at 2000 rpms. Dress the
wheel clean and true wih successive .001"-
desp passes, avoiding shock that might
shatter the diamond.

FLEXIBLE SHAFT

The many grinding, poelishing, sanding,
earving and angraving jobs thal can ba per-
formed with the Unimat's 45"-long flexible
shaft make thls accassory especially popu-
lar with hobbiests. Ruggedly bullt, it has &
steal-cable core that turns In a flesible met-
al casing sheathed in plastic. The hand-
pigce has (he same nosa thread as the Uni-
mal's spindle, which permits using any of
the machine's chucks or arbors on the
shaft.

To assemble the shall for use, lirst screw
the drive thimble on lha !athe's spindle
nosa, next clamp the cup-shaped housing
on the and of the spindle carridge, and

THE SHAFT'S HANDPIECE has the same nose
thread as the Unimat's gpindls
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then couple the shall's unton fitting to this
housing, inserting the sguare end of the
core Into the square hole in the drive thim-
ble, Often s convenlert to swivel the
latha's headstock 90°.

Small grinding and polishing pointa or
carving burrs can ba hald |n the drll chuck.
Don't use the shaht for grinding with large
whaels or drilling holes larger than %™ in
diameter, for heavy work will averload §,
causing bucking and shaking., and may
break the core. When wsing the shaft for
disc sandlng, sand with very light pressure.

Limit s maximum speed to 3750 rpma,
always keaping the shafl as straight as con-
ditlons parmit to minimize friction, H the
shall heals excessivlay, relube it and use
slowar spead. '

The shatt comes prelubed, bui the grease
gradually works oul. After cach 100 hours
ol aparation the handpisce should be un-
gerewed and the two ball bearings relubed
with bearing grease, Relube the core by
slipping Il aul of the casing and wiping it
wilh grease,

Stara the shaft straight, not coiled, Movar
run & fexible shall backwards.
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Type “WW?” Watchmaker’s
Draw Bar Lathe Spindle
and Accessories

The watchmaker's spindie s a special
assombly designed expressly for lurming
very small high-precision work at high spin-
dlo speeds, the Kind al lathewark common-
Iy perlormed by horologisls and Instrumeni-
makers. It s available only as an accessory
and must be ordered separately [Unimals
cannot be supplied with 1he watchmaker's
spindle substituted for the standard spindle).
Thiz special spindle can be installed In
place al the Unimat's standard spindle can-
ridge. Il has the same extarnal dimensions,
It mounts in the lathe headstock In exactly
tho same way, and it can be advancod or
retracied in the same way with the pinion
feed levar. But It differs from the siandard
spindla in three respects.

First, the watchmake:'s spindle has a
smaller steg-pulley for higher-range spindie
speads, and the pullny fe Woodruli-keyed
on the spindle shafl

Sacond, It has speclal beanngs designed
tor ultimate precision with longer service
lile when uged al high speed. The spindle’s
Iront Bearing is a high-quality precision rofl-
gr bearing, The rear bearings are a paic of

maiched preclksion angular-contaci  ball
beatings opposod Lo take thoust fram althers
direction. Threadad rings retain the bear-
ings in the sleeve, and the spindle shalt
turns in them wilhout end play,

The third difference B the way lnowhich
workhoiding dovices mount on the apindle
nose. Instead of external threads. lhe nosa
of the watchmaker’s spindle has an accu-
rataiy-finishied inlamal taper, and I(n the
bore behind the laper, 8 pin key. Standard
type WW soring steel draw-in coligts seat in
this inlermal taper and are closed with a
drawbar ingarted through the spindle bore
from the rear. Screwing the drawbar on tha
threaded end of the collet draws the collet
back into the tapar and springs it fogether
1o cloga [t on the wark, The spindls bora's
pin, engaging a kKeyway in the collel, pre-
vanis the coifet from furning in the taper as
it closes. The drawbar has a dmm through-
bore to parmit leading rod stock up to 187
in diametar through tha headstock,

This Ekeyed-faper system of mounting
workholding devices has the advantage of
inherently slightly higher procision than s

B

0

CLEAN THE WATCHMAKER'S SPINDLE'S TAFER belore inserfing m collet. The callst saats in thi
teper wilh its keyway angaging a pin in the apindla boro.

STANDARD SPINDLE
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possible with screw-on devices, The aray
of epecial type WW precision holding acces-
sories available for use with tho warch-
makers spindle are shown at right, They
fit only ihe type WW spindle and cannot be
used with tha Unimat's standard threadsd-
rose spindle

Type WW draw-in collets are avalilabla in
either matric or Inch sizes up lo %" capa-
city. Metric collets can be purchased In
sets 8t considerable saving (no substitu-
liong can ba made n a sal's conlonts), If
you buy inch-size collets indhvidually, be
sure lo Include a W™ collél for holding
standard rotary tool shanks. Spring collets
are designed to spring closed only & few
thousandths. Foreing a collel ta grip larger
or mare than 1/32" emallar than s nominal
siza, or closing it on work that & nol per
fectly round, may bend itg jaws and de-
grade its precision. Ii's imporant 1o keep
collelz scrupulously clean, oleaning Ihalr
slote with stifl paper, for dinn or chipa in the
slots can prevent thelr jaws from closing
evenly, Before inseding a collet in the spin-
die taper always claan 1he taper carefully to
removie any gril, and as you insert the collet
be suro that its keyway slips over e spin-
dle bore's pin, Because collels grip very
lightly it’s never nacessary to ovartighten
the drawbar when closing them on the wark,
Collets will rust guiekly unless protected by
a fiim of all and musi be wiped carafully
with a well-oiled rag alter each una.

Similar type WW collals having larger
heads that are counterbored to hold larger-
diameter work are available in metric sizes
from 7mm through 14mm by millimetars,
The counterporos are 8mm deep [about
5187}, which makes these collels handy o
atipping shorl tengths of bar stock. Cournt-
erbored collets are commonly used In pro-
duction work,

The drfll chuck available for the walch-

TYPE "WW" SPINOLE
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ALTHOUGH COLLETS aro used for meost high-precislon work, a varlely o other workholding devices

and aroom ar ovallabie for the type WW spindin,

maker's apindle |2 4 small dmm-capacily
Jacob's-type chuck with an integral type
WW shank that seals in the spindle taper
and s secured with the drawbar. Prectalan
bullt, this chuck conters work 1o within a
thousandth or twe, and like the drill chuck
used on the Unimat's standard spindie it's
a vary handy general-purpose helding de-
vica for either twist drllls or amall work-
places,

A almple type WW seolscrew chuck Is
avallable for holding bar siock ar shaffing
up to 18mm in diameter, and the chuck also
holds squama work., The workpiece can bo
conterad with the st scrows just as you'd
conter work In tha 4-Jaw  Indepandont
chuck.

Type WW arbors for grinding wheeals and
slitting saws are avallable 10 permil waing
tha walehmakar's agindle fer grinding and
sawing oporallons. Thesa arbors ame also
occasionally useful for mourting wheal-
shaped wark far turming.

If you have a Unimal 3-law or 4-Jaw
chuck, oithor can be adapted for use on the
walchmaker's spindle with the appropriato
typa WW lathe chuck arbor, Thess arbors
are gimilar 1o regular chuck mounting plates
bul have integral type WW shanks. Either
artror requires finish-turning on the panicu-
lmr lathe's spindla. A chuck mourled on a
wpo WW arbor can be quickly unstrowad
and remounied on it standard mounting
plate whenever you have oceasion lo use
it on tha Unimal's cross slide, The typa WW
arpar for the 3-law chuck will a'so mount
ihe T-alolted fixture plate on the waich-
makar's spindla,

Unhardened fype WW blank arbors for
special looling sat-ups can be ordered from
the catalog. The Ya<-dlamater cylindrical
and of these Inexpensive arbors can be
bored, tapered, shoulderod or throaded In
any way required {o hold special work.
When a larger workholding Mxture is nesded
a blank arbor can be brazed Inlo a drilled
plate. You can also yse blank arbors lo
make speclal tools—n small fly-cutior bor-
Ing head, for example, Whan il's desirable
to harden an arbor after ii's machined, you
can easily harden il by heating the ma-
chined end to red heat and dipping il in
Kagenlt or similar hardonlng compound,

Like tha standard spindle, the walch-
makor's spindle should be dizassomblod
and regreased avery 1000 hours of opera-
tign, The spindle’s type WW accessories
miust bo slored with carp to avold |Imming
thelr tapors or tha threads on the onds of
the shanks. Callols should be stored n or-
der of slze in a wooden case, which you
can alther buy or make,

Some of the holding devices for the
watchmakor's spindie duplicale accessories
avallabla for tha standard spindla, Whan you
own both spindles you're faced with the
question of which to buy: for example,
whether It would be wiser io buy aliemately-
split collata for the standord spindla's col-
lol chuck or draw-in collets for tha watch-
makers spindle. The answer will depond
upan lhe kind of work you'll be doing. Ac-
cessorias for the slandard spindle are prel-
emble for ordinary machingwork. Accos-
sarlea for tha watchmuker's spindle are
prelesable for small, close-pracision wark,
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PRECISION COLLETS

LARGE BORE COLLETS

1l

PRECISION DRILL CHUCK

_—

SET SCREW GHUCK b -

- el

J-JAW & 4-JAW CHUCK ARBORS \ t

GRINDING WHEEL ARBOR

—— . :

UNHARDEMED BLANK ARBOR

Paga 37



Woodworking Accessories

These accessaries conver the Unimat to
perform on miniature zcale the same opera-
tions accompiished on standard woodwork=
ing power teals, With the same sat-ups you
can alze machine hard rubber, liber and
many plaslics.

TURNING CHISELS AND RESTS

A few special accessores—hand-held
turning chisels, a tool rest, spur center and
a ball-bearing tfailstock center—facllitate
turming woed in the Unimat.

The small woodiurming chisels offered In
the calalog are miniature versions af the lwa
chisels used most often for work on full-
glza wood lathes, the gouge and skow
chizel. The gouge i5 used to rough square
stack round and 1o turn coves. The skaw |
used 1o square inside corners and to turn
convex shapes. The edges of both chisals
should be whetled razar-sharp. While ex-

pent woodturners using gouges and skews
on large fathes often angle Lhe chizel up-
wards [n such a way that Its edge-bavel rides
the work and the cutling edge pares rather
\han scrapes, 1his @ dilflicult when turning
small work with narrow chisels, Helding the
chizel horizontally on the 1ool rest and turn-
ing with scraping cuts is the most satisfac-
tory way 10 turn wood in the Unimat,

The Yool resl, which = simply a solid sup-
parl an which 1o held the chigel, should be
s01 closa to the work at a height that raises
the chisel's cutting edge level wilh the
work's axis. Two tool rests for hand-held
turning chisels are available,

Qne of them, pictured at right, is simply
a slotted metal block that screws on the
machine's cross slide. This reat is adequsle
tor wrning small-diameter woodwork, and
it's akso uselul for furning finy melal parts

[

A BALL-BEARING CENTER, T-BAR TOOL REST AND A SPUR CENTER simplily making small wood
lurnings in the Unimat with hand-held lurning chisals.

SANDING PLATE

Many Unimal owners buy two sanding
plates, oneé for use as a drill press work-
table and the olher for disc sanding. In or-
der 1o uze the 3V:"-diamater plate on the
spindle for sanding, the latha headstock
muel be raised an the raising block, Special
dise camant s available for adhering paper
or cloth abraslve disce to the plate. Never
use ordinary rubber coment for this pur-
posa, lor a disc thal flies afl when the plate
Iz run &l high speed iz a safely hazard. Tha
special disc cament can be softened in hol
waler (o ramove worn discs,

It's convenlanl for mos! machine-zanding
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jobs 1o mounl o warktable in front of the
plate or &t slighlly below centar haight
Efther the milling table, which can be
screwed 1o the carriage cross slide on &
gpacer block to raize | 1o heighl, or the
accessory circular saw lable can be used
as a sanding worklable, Position the table
with its edge 1/16" from the plale. A fonce
can ba elamped on the milling table whare-
ever needed to guide the work 1o be sandad,
ar with the gaw table the miler gauge serves
a5 a guide. The sanding plale '8 handy for
finishing matal as well as weod, and the
ready-cut abresive discs listad in the cata-
leq cul althar material,

2 B,
with engravers burins used
thiseis.

The othar, the T-bar rest piciured below,
is preferable for tumning larger-diameter
stock and for faceplate turning. Longer and
agasier 1o adjust, this rest clamps on the
Unimat's fronl way. The carriage can be
moved oul of the way under the lailstock ar
to the end of the bed to parmit using the
lathe's full swing.

The two-pronged spur center drives stock
to be lumed without slippage. Sink Ihe
spur's prongs squarely into the end of the
stock with & wooden mallel, and ther scraw
both spur and slock on the spindle, Be-
cause woodiurning is ordinarily performed
al lairly high spindie speed, a ball-bearing
live caenter le prefarable to a8 dead cenier,
which would be liabkls to burn The weod
should be deeply canmterdrillad for the live
centar's point

Hardwoods are easler to turn than zofi-
woods since they splinter less. Tha heav-
ler nardwoods—lignum vitae, ebony, feak-—
are aspecially sullable for small tumings,
for. these dense, .resin-fllled wooeds Iurm
peautifully and can be finished simply by
rubbing with a rag, Walnut alzo tumns
smoothly, Hickory is first choice for turmed
tool handies. Mahogany because It glues
wall is excellent for foundry patterns,

Turning & pattern and having the patterm
casl in melal al a job-shop foundry |8 usu-
ally the sasiest way to make large melal
parts. Make pailerns slightly oversize 10
allow for shrinkage in casting and lar ip-
ish-machining.

as turning
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Whan used for sanding wood—particu-
larfly resinous  hardwood—sanding  disce
usually load with bumed-in resin long be-
fore the abrasive wears dull. To minimize
loading it's advisable 1o use coarse-grit
discs for all bul the smallest work, and al-
ways to feed the work against the plate with
fight pressure, Whan sanding tharmoplas-
fics use the latha's slowest spindle speed
and very light pressure to aveid softening
the malerial with frictional heat,

Unimat owners who use thelr machines
for lapidary work can face extra sanding
plates with laather or felt for polishing fats.

JIGSAW AND SABER SAW

The |igsaw attachment's unique feature is
a grooved blade guide rod that supports 1he
gaw blade Immediately above the point of
cut and prevents the blade from deflecting.
The guide minimizes blade breakage and
makes | much easler io saw precise,
squara-edged Iretwark with delicaie jews!-
er's blades,

A rigid bracket that clamps on the Unl
mat's spindle cariridge supporis the atlach-
maen’s ribbed 6xA" tabla. The saw's over-
arm, or bow, which has an 8%-deep throat,
can be easily removed, and saber blades
then can be used for sawing panal stock
or othaer large work.

To aszemble the altachment, screw the
bow's feot to the underside of the table,
and next mournl the table on the bracke!
assambly with the three screws provided,
Make sure that the reciprocallng saw bar's
chuck, the table's blade guide insert and
the bow's grooved blade guide red all align,
Then screw (he countarbalanced eccentric
on the spindle nose, and having fully ex-
tepded the spindle carfridge, clamp the
bracket on the end of Ihe carlridge with tha
eceentric’'s pin inserted in the connecting
rod's ball bearing. After making certain tha
mechanism operates smoothly, slide a blade
with Its leeth angled te cul on the down-
stroke into the grooved blade guide rod
from the lop, end clamp the blade's lower
end in the saw bar's chuck. The blades
upper pordion must slide freely In the guide
rod's groove. The thumbscrew in the end
of the bow permits lowearlng the gulde rod
o rest on the work as & hold-down,

Use blades suitable for the material 1o
e cut—coarse-icothed blades for wood,
medium-toothed blades for soft metal or
plastic, ar Nne-toothed blades for hard met-
al or very thin materal. For sawing woad
the saw can be operatad at fairy high
speed, For sawing steel use slow speed and
Nood the kerf with cutting @il to prolang
blade lile,

Keap the reciprocating saw bar clean and
ollad.
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THE JIGSAW'S BOW has u grooved blade guide rod that minimizes blade breakage. With The bow

removed, sabar saw blades can be used (0 the saw as shown balow,

——— ¥
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CIRCULAR SAW ATTACHMENT

A minialure version o! & cenventional
table saw, the Unimal's circilar saw attach-
ment is especially uselul for modelbullders
who need accurately cul wood, plastic or
soft-metal parts for architectural or engin-
ecring modeals. It performs on miniature
scale the same jobs accompllshed an larger
saws—ipping, crosscutting, rabbeting and
mitering. Small work can be sawed more
easlily and more accurately on this Inexpen-
sive allachment than on a lull-size saw.

Threa blades, which musl be purchased
separataly, are available for use with the
attachmenl. Two of them are 2% “-dlametar
(60mm) high spead steal “gfifting saws"
that are hollow ground 1o make very amaooth
cuts up to ¥ * desp, The coarser-toothed
sliiting blade is sultable far precision waood-
culting and for sawing sofler synthelics.
The finertacthed, sliiling blade & suitable
for culting metal, and will saw brass ar alu-
minum sheel, lubing exirusions, or hardar
synihetic malerials. Besides the weo slitting
saws, & larger 3-8/16"-diameter (20mm)
Mzt ground biade wilk el leeth Is avallable
This blade, for sawing larger woodwork, can
maka culs up to 1° in depth, To give it clear-
ance over the ways the lalha's neadstock
must be ralsed an the raising block,

All three bladas have B38"-diameter can-
terholes and mount on the saw arboer in-
cluded with the attachment. The arbor
requires  finish-turning on the paricular
lathe's spindle to insure that blades will
run perfectly true. Having cleaned the spin-
die’s pose threads and screwed the arbor
firmly an the pindle, um it frue with a
sharp-pointed bit. First lurn the shoulder
to exact dlameter (6387} 1o allow the blade
to slip on without play. Mext take a light
cut acrass the arbor's face, making sure
that the shoulder's inside comer Is square.
Ther trim the lengih of tha skoulder 1o about
025" measured from the face (the shoulder
must be shorter than the thickness of the

Page 40

blada), Exira arbors can be tumed as re-
quired 1o mouni speclal blades.

A lenon on tha attachment’s rigld ExA*
table clampz in an angle bracket that
screws on the Unimat's cross slide with
T-nule, The table can be ralsed or lowered
In this bracketl to adjust the saw blade's
dopth of cut, and the bracket fl=zell can be
flopped to provide the extra %" elevaticn
needed whan the large sel-toolh blade is
used,

When satiing up the 'eble, position It 1o
center the blade in the table's glot and then
lock the carrlage movemenls. The table
musl be allgned accuralely with the blade
o make the blade run parallel with the
table's rip fence. The slitter supporting the
blade guard must also be alignad with the
blade, The rp fence, included with the
attachmam, is finished on both sides and
can be used on eithar side of the blade. A
miter gauge. not supplied but avallable
separately, slides in the tables longitudinal
groove lo support stock for crossoutting.

The gauge's callbrated head adjusts 45° In
either direction and has screw holes for
attaching a wooden facing,

Make sure that the blade's feeth poimt
in the direction of rofation. When cufling
wood with the hollow ground slitting blade,
belt the headstock's drive lor a spindle
spoed of about 4000 rpms. The larger set-
tooth blade gives best perfarmance al about
1600 rpms. Run the spindie at its slowest
gpeed when culting metal with the fine-
loothed slitling blade {using the slow speed
attachmeni lor even slewer spead will pro
long the saw's useful llel. Always fesed work
to any blade slowly to let the saw's leeth
gut cleanly, Too fast & feed rate whan cul-
ling thick stock will cause excessive speed
drop and overload the machina's motar,

Keep your saw blades clean and sharp.
When blades becoma gummed thay burn
the work. Gum can be removed by soaking
the blade In liguid household cleanar, Dull
blades can be resharpened wilth a small irl-
angular fila Il you're careful to maintain
ariginal tooth shapa.

Abrasive cut-off discs and knile-edge
grinding wheels can dlse be used In the
circular saw attachmant,

TAUE THE SAW ARBOR on the laihe to Insure
1hat the saw blades will run true,
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SHAPER ATTACHMENT

First mounting the headstock on the
auxiliary column spindle-nose-up and then
clamping the shaper attachment above the
headstock converts the Unimat to a serv-
iceable miniature shaper. The straight-faced
cutter included with the attachment smooth-
ly planes or rabbets the edges of small
wooden parts. When profiled cutters are
used—router bits, rotary files or cutters
you lathe-turn yourself—the attachment
cuts molding or molds the edges of mina-
ture boards exactly |ike a full-size shaper.
Since it's difficult to make small molding
In any other way, for anyone building archi-
tectural models the shaper attachment is
an especially useful accessory,

To set up the attachment mount the head
vertically on the column and screw the cut-
ter on the spindle. Gutters with shanks can
be held in either the drill or collet chuck.
Next clamp the shaping table on the column
above the headstock with the top of the
table flush with the end of the column. Then
raise the head, centering the spindle in the
table's hole, until the bottom of the cutter
is level with the table top and clamp the
headstock securely, The spindle’s rack-
and-pinion advance can be used for further
cutter height adjustment. Finally, position
the table’s fence to give the desired depth
of cut.

Like router bits, shaper cutters are used
at high spindle speed, and they must be
kept razor-sharp. The straight-faced cutter
that comes with the attachment can be re-

sharpened by whetting the faces of its two
cutting edges with a slipstone. When feed-
ing work to shaper cutters, always feed the
warkpiece against the cutter’s direction of
rotation, using slow, continuous passes. If
you stop the work in mid-cut the cutter may
burn the wood.

Working similarly but using rotary files at
the machine's slowest spindle speed, it's
possible to power-file molded edges on
soft-metal parts. With the fence removed
the shaping table is also sometimes very
handy for free-hand routing.

i e
/ -

MOUNT THE SHAFER TAEBLE flush with the top
of the Unimat's vertical column,

PLANER ATTACHMENT

The planer attachment has a wider cutter
than the shaper attachment and planes
stock up to 1” wide glass-smooth. The
attachment’s table assembly mounts an an
eccentric bushing that clamps on the end
of the Unimat's spindle cartridge. Table
height can be adjusted by removing the
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table's front cover, loosening its two Allen-
head mounting screws, and then loosening
and rotating the eccentric clamping ring on
the cartridge. The table's rear half, which is
slightly higher than its front half, must be
set exactly level with the cutter's cutting
edge.

Guided by the fence, work to be planed is

fed against the cutter's rotation. The stock
slides along the table’'s |ower front half, the
cutter planes off a shallow cut, and the stock
then slides on along the table’s higher rear
half, supported full length. To aveid cutter-
burns the work must be planed with contin-
uous even passes,

Keep the planer’s block-type cutter very
sharp, and use the highest spindle speed
possible without excessive speed drop.

THE REAR HALF of the planer table must be set
level with the cutter’s cutting edge.
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MAINTAINING YOUR UNIMAT

The Unimat is precision-manutactured to high standards from quality malerials. When used and maintained
with reasonable care, it will retain its original precision indefinitely and give lifetime service. Maintaining the
machine in like-new condition takes only a little extra effort. It makes the tool easier to use for precision work,
and makes it more pleasant to use. Il also conserves the machine's resale value, which protects the owner's in-
vesimant, If a Unimat js ever accidentally damaged, it needn’t be sent to a service shop for repair. The owner
can easily make any repair that might be required himself simply by replacing parts. As shown in the parts list,
replacement parts are available down to the smallest screw both for the machine and for its many accessories.

TO REPLACE MOTOR BRUSHES, unscrow the
brush caps and |ift out the brushes

Marmal wear on the ways or carriage doas
not degrade the Unimal's precision In the
slightest. Az the ways sventually wear the
tool bit travels a fraction of a thousandth
lower, bul s line of traval will stlll be par-
allel with the machine's line of centers and
the lathe will stili cul an accurate cylinder.

But the machine does have three critical
surfaces—sgurlaces on which its accuracy
depends. Ta presarve precision perform-
anca the operator should take special care
whenaver using the tool to keep these three
surfaces rua,

Qna of them, the Unimat's mosl easily-
damaged part, I8 the threaded nose of the
spindle, and also the shoulder behind the
nose threads. W the spindie threads or
shoulder are accidentally nicked, workhaold-
ing devices will no longar seat squarely
against the shoulder and wark held in them
will not run precisely true, Keep the nose
threads elean and alled, and avoid jimming
them when screwing on chucks or plates,

PERIODICALLY GIVE THE MACHINE & Ihorough clesning, using solvent or strong household

cleanar. Then immedialely ragil the feed sorews and bare matal parta.
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Il you should nick the threads try 1o restore
them with a knile-edged slipstane, or il this
lsn’t possible, order a replacemant spindle
shaft. If you should mar the spindla‘s shoul-
der, take a very light truing cut across its
face with a sharp-pointed laihe bit,

The machine's second critical surface
(oritical for accurate vertical-spindie opera-
tions] Is the cross siide’s tool platform, |f
this surface |5 nicked the nick can be whel-
ted fush with & fine-grit ollstana.

The third critical surface is the machined
bage of the headstock casting, together
with tha machined portion of the bed cast-
ing the headstock boars on, To preserve the
lathe's spindia allgnment these suraces
musl be kept ree from embedded chips or
grit. Clean, inspect and oll them each time
you ramount the machine's headstock.

Other than presarving the accuracy of
these three critical surfaces, the Unimat re-
quires little maintenance. Infragueantly, how-
evar, the molwor will need sttenlion. The
mator has lifelime-lubed bearings, but acca-
sionaily the carbon brushes will noed re-
placement. The brushes should be replaced
when they wear to hall their ariginal length
—i0 about ¥ " leng, Replace them in pairs,
being sure lo use manulacturer’s replace-
manl pars [since the compesition of carbon
brushes varies). |! the motor's cord wears
order a replacemeni cord,

While the regular eleaning and cifing you
give the Unimat after each use will keep 0t
reasonably clean, perlodically the machine
should be stripped, more thoroughly cleaned
with solvent or liguld household cleaner,
and inspecied. Use & toothbrush 1o scrub
the leed scraws, and after cleaning immadi-
ately reoil all bright-melal parts. Celor-
matched touch-up lacguer ls available 1o
kKeep the linish looking |Ike new,

The spindle bearings are grease-packed
at the factory and need no atientian for the
first 1000 hours of operation. At the end of
each 1000 nowrs of use the spindle should
be disassambled and the bearings re-
greased. Te do thiz remove tha spindle
cartridge from the headstock and unscraw
the nul retaining the step-pulley, holding
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THE SPINDLE'S BALL BEARINGS roquire relubing every 1000 hours of use. Disassemble the spindle  KEEP THE MAGHIME™S FINISH looking ITke new
and regrease the bearings wilth Mo, 1 bearing greass. with color-matched toush-up Inegquer.

the shaft and turning the mit counterclock-
wise, If the nut ks difficult to remeve, apply
panetrating oil. ATter slipping off the pulley,
gently drive the spindle's shalt oul ¢l the
bearings lrom the rear, using & woodon mal-
Iet to avoid damaging the shaft's threads,
Laying the pars ocut in order same-side-
down as you remove them simplifies reds-
sembling them: laler. Wash the parts one by
ang fn kerosena, wipe them clean with a
lint-free rag, and regrease tha ball bearings
with Ne. 1 bearing grease, which s listed in
the catalog. Since the bearings' brass ball
retainers hold the balls rather ioosely, be
earaful nol to lose balls that might tali out.

The spindla canrdge I3 assemblad much
like a bicycle whesl hub. When reassembling
it be sure to replace the dished washears,

rect order. With the spindle azsembled,
carefully ad|ust the shalt's axlal play, tight-
ening the pulley retaining nut Just enough
ta eliminate play bul not enough to cause
binding. The spindle must spin freely in its
bearings to run smoothly at high spead, If
the Unimat & wsed continuously at high
spaed, the spindle bearings should be re-
groased at more frequent intervals.

Sooner or later the machine's rubber
drive belts will harden and break, Whila this
can be annoying, consider belts expendable
and order replacements. The heavy-duty
belts listed in the cataleg last longer than
rubber bells Bnd are recommended as re-
placements.

Ordér parts by he numbers shown [n ihe BREE =5
parts list, also. giving the machine’s Model |k yoy NICK the luthe's ways, rub the nick flush

which praload the bearings slightly, in car-  number. with a hard Arkansas slone
; n m
Unimat Thread Sizes
- Owner's Guarantee
Theapied Py Thuad-Suy Duill Stee ; American Edelztaal] Inc. guaraniees this eguipment to
bafree lrom defects inworkmanship for & maonths after
Headstock, date of purchase. This guarantes s effective only if
tailstock the attached Guarantee Registration Card 15 meturned
gpindles M12x1 10.8mm with the information as therain called far, and provided
Vo further that any part claimed defective s relurned by
eadscrew :
! prepaid parcel post or express lo American Edelstaal,
croesiiped somw|M B 1 ltet) | G.Tmm Inc. No such retums wlll be acceplad unless we dare
Allan hegd screws [M Bx1 & (o firat notified of pan to be returned and nature of de-
fect. This guarantee applies only I the equipmant has
Spindle locating i been operated in accordance with normal procedurs,
L it P dex 9 3my and if no unauthorized repairs have been attemped
Watchmaker In such cases, we will repair or replace paris al cost.
spindle draw-bar 6.9 15/64" When writing, please refer fo your reglstration number
thi 4
Handwhesls M 5x1 42mm i)
All Unimat Alleh hasd Lefdws Rive o Bftm dlamater,
A sal ol sorews [0 assortod (engthe (s available Séa accessory caielog L LR R R R R R R R R L L R R LR L R |
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Abrasive Discs 39
Adapter Stud g 21
Adjusting Motor Bracket .8
Aligning Spindle 13
Backlagh Adjustment SR i |
g.:tfﬁ,._ ..6,8,931
Borifig % R Y | |
ﬂufl_ﬁ}g : 35
ks, Drill 15, 37
3-Jaw 25, 26

4-Jaw, Moonting 16, 26

Collel, Mounting 27
Circular Saw Attachment . 1]
Cheaning and Qiling 8,9 10, 25 27, 42
Collets 16, 27, 36
Countersinking Workpieces .o 1,222
Gutting Lubricant 11, 18, 22. 23
Drawbar Lathe Spindie 36
Type WW Accessories Ky
Dressing Grinding Wheels 35
Drilling 18, 22
Deep-Hole Drilling 18, 22
Horizontal 18
Sensitive Drilling 23
Faceplate Tuming 16
Facing 13

Finishing i 18
Flexible Shalt 0 .. 35
Grinding Wheels . .. 35
Wheel Guard ... ; .35
Wheel Arbor 35
Guaranles ] Wik, 8,43
Handwheel Calibration .13
Horizontal Crilling 2nd Reaming 18
Indexing and Dividing Head a3
Jigsaw Attachment . 39
Lathe Dog .. .. 11, 13
Live Centers 11,18, 25, 28, 38
Lubricating Spindle i e 2
Maintenance —— 42
Mandrels S P e | |
Milling AP .
Milling Culters 23,24, 34
Willing Table .3
Mounting the Maching ——" |
Operating Controls 513
Planer Attachment 41
Polishing oo 34
Polihing Arbor -
Power Feed Attachment Sp— | |

Raising Block N 29

Reaming i o 18
Replacement Parts 8, 4447
Resharpening Lathe Bits ... 14, 28
Willing Cutlers T

Twist Drills . - |

Sanding Plate L RAME TS 38
Setting Up the Machine o
Shaper Attachment S 41
Slow-Speed Attachments 3
Specifications L ReE 6
Spindle Speed Chart . 10
Spindle Speeds, Turming ... 12
Drilling 18, 22, 23

Steady Rest .
Straight Tuming —— 11, 12
Surface Grinding .~ ... ... ... 24
T-Slotted Fixture Plate . . .. . B
Taper-Tuming 20
Threading, Taps and Dies MR |
Thread Chasing Attachment .30

Tool Bits .12, 28
Toal Board s i 25
Vertical-Spindle Set-Ups il
Vise .. . 21, 25, 32
Watchmaker's Spindle = ... 36
Woodturning Accessories 38-41
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