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INCOMPARABLY VERSATILE MINIATURE

Five machine tools in one, the Unimat is not ondy a small precision metal lathe—it converts in a minute to a
unlversal drill press, vertical milling machine, simall-parts surface grinder, or grinding-polishing head. H 2
performs ALL eommon machining operations, and it's capables of the finest pracigion work. The lool equips an ,
amaleur or professipnal crafisman to precision-machine his own small parts from any material, metal, plastic
or wood. Thousands of hobbiests, commetcial modelmakers, inventors, protolype Iabs, gunsiiths, camera re-
pairmen, lkocksmiths and jewelers the world over use Unlmais for & wide variety of miniature machining jobs.
The basic Unimab's versatility-—and the meany accessoriesavailable—makes the machine’s uses almost undimiied.

{Shown with accessory 3-jaw check)

Actual Size

Papss MINIATURE MAGHINING TEGHNICHUES
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MACHINE TOOL

— Surely the: mesl fescinstiog ke machios
& crafteman could imegine, the Unimnat s
much more than simply an sppealing lillle
precision meta! lathe, s reglly a complete
miniature machine ool system—a system
of companents thst ¢an be set up Ik verious
ways to perform on small scele any of the
standerd rotary metsl-machining operations,
lrning, drilling, milling or grinding. Marc
lhan thgt, the manry agcesories aveilable for
lhe ool exlerd fs capabilities even further,
and even Include units to convert thc basic
mEchine W oany of gsverdl woddworRing
power Wols: Al this makes the Unirsl nat
merely & combination tool but 2 unhiorsal
tool, & complete machine shop in self. Mo
cther small shop maching cormpares with it
e Uninal s uhige,

You can usa it anywhens, even on a k-
chen lable. With the fool set up 25 3 metal
Iathe, you're eguipped to WA Your own
stoel. bress of aluminom pats Lo spli-
thousgndth tolevence, When you sot dp the
machine g5 a drill press, you're able o per-
form on small=scale any of the common
drilling operations, imcluding  countersinkes
ing, counterboring, even “sensllive” crilling
of extremely small holes will: very Hey twisl
drills. When you sol op the Urireat &z 8 ver
lical milling mzchine, You're able to mifl in-
tricately-shaped metal parts you cclddmt
pozsibly make 6 any other wesy, Wih the
maching sel Up as a surface grinder, you
cati pracizion~grind  bardened stec! parls




FOF METAL TURNING, jethe &3t Iz held in tool
block mounted an the carriage.

=

. ’ e
FOFR DRILLING the headstotlk moents on auxl-
fdry column, fever sdvances spindle.

FOA DISC SAMDING woad or metal an abeasive
digs 1g cemanted L the sérding plate.
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ool iz g6t paraliel with bed.

just as accurately as the weord's legding
icoimakers. Using appropeisie sCCess0ries,
you ¢an alse =l up the Unimat a= a small
bench grindsr, circular saw, Jig saw, shaper,
planer, flexible shaft vool, dise sandaer. On
the one machine you can sccemplish vie
iually any machining job in any comman
material, whether melal, piastic or wood,
with the size of the work the onby [Imitatiorn.
The accompanying photos show zome—but
by no mesns all=-of the many ways the tocl
can be sel up.

Since it can petform such a variety of
machining opetstions on small workpieces.
the Unimat is a simply marvelous tool for
home-shop modelbuilding and craftwork.
Using a Unimal =0 ameleur modethuilder
can readily machine Ue special metal parts
and fittings e needs 1o Qive his models
prefessionaf finish, Mare than that, with a
Unimal he's tooled up for projects he
couldin't oiherwise hope to tackle. He's able
to maching model ship, locomotive, aircraft
or automotive parts to exact scale from orig-
inaf bldeprints. He can build hiz own work-

FOR PLANING w
EnEchment s clamped an spied (e,

EOR THRAEARING & master bushing advanCes
tha threading atiachment's tonl bl

ing-model gas, steam or diesel engines
right down to the fast screw, If Be wents to
model an archltectursl struclure, he can Use
the Unimars woedwerking actessories 1o
cul and plane accurately-finished miniatine
timbers and planks, Because the Linimgt
it=&lf 12 & sealed-Fown version of the actual
produclion machines used 1o make the resl
equipment modelmskers niodel, it's possible
with this remarkabies fittle tool e buitd bezu-
tifully-detailed scale models of neary sny-
thirg.

The Uiimzal makes precision metal-rna-
chining 2o simple thal with enby a few hours'
praclice an amateur medelbuildar having
no previous machine-lool experience wial-
cwer will be abla to toen out machined metat
parts that compare in eVary way with parts
rmade commercially on expansive automalic
equipment. For amaleur craftsmen, and pag-
ticutarly for voungsters, the Unimal offers
both adventure and edueation. [ opens &n
entirely new, wide-zcope fieldl of irtersst.

But while the machine iz wonderful lov
hobbiests, a great many of the 100,000

FOR TIRCULARSAWING the saw atchments

iahle mouRts on the cross slide,

MINIATURE MACHIMING TECHNECLIES



FOR TCOL GRINDING mzny sat-ups can be used,
Hearstock swivals Lo eny angle.

Lrimale in Lse are used commercially. In-
venlore, designers, engineers, architects
and physicists who huild experimental mod-
&lz uze Unimzts to produce at preciical cost
simall parts that f matde on convertional
maching tocls would be guite expensive
hecause of the setup time imolved. The
Unimat iz so0 adaplable that in indusirial
rrototype kabs the machine iz often used for
smalt work in preference 1o mueh higher-
priced speed fathes. in patiem shops Dni-
mats are used to machine intricale parts for
foundry patierns. In opdleal instrument and
electronies equipmentl repair shops the
Uniemat haz besome standard  eyldpimenl,
elnce the machine gives an instrumend re-
pairman on smel scale essentizbly the same
manifasturing facility manufasierers have
—and quite often with the Unjmat he can
rebiudid damaged or worn Instrument parts
himself in lese time than it wodld fake to
chtain faciory repiacements. Appliange e
Paimmen oiten use Unimats instead of larger
machines because the compact itle locl is
=0 mugh easier o zet up and clesn up. Gun-

FOR JIG-SAWING jlo eaw attachments hig
clamps on spindla. Eccentric drivies blade.

MIMATURE fACHINING TECHNIGLES

FOR BUFFING a cluth buff is mounted on apin-
dle and hegd & tumed Crosswise,

amiths, fockemithe, clockmakers, dental lab
lechnicians, opticians, jewelers and lapi-
dariez also uze Unimats o make small pars
for repairwork.

The Unimsf's extrsordinary varsatility
stems from the tool's four special desion
festures.,

The first special feature is its comveartible
headstock. Conventionsl machine toolz [re-
ciprocating loolz excepted) fatk into two fun-
daméntal ciesses, heordzontalspindle ma-
chines and vertlcal-spindle machines. Metal
lathes and bench grirgders are horizontal-
epindle tocls, Orill presses, vertical milling
nachines and verical surface grinders arg
vericabapindie tools, ANl hoiizonlabspindle
maching 1oods are basically much alile, and
alk vertical-spindle tools are basicethy alike,
Becauze the Unimat's headstock can be
moumed aither on the maching's bed or on
an auxiliary weriical column, the tool can be
sel up for either horizontal spindle machin-
ing jobs or vertical-spindle mechining jobs.
and this makes il possible to perform a wide
variety of machining operations an the one

FOR SHAFPING wood, shaper attachmenfs jabla
iz moumed zbove inverted head,

FOR GRINOIME FLATS the apindle iz sel verl
cally. Vise holds work on cross slide.

L

FOR MILLING, waork can be clamped on the
accessory T-Glotled milfing table.

2 R

-

FUR WOODTURNING #n accessary ool reet is
clamped on the fathe's hedway,

Fage S



maching. When the headstock .is mounted
hiorizertaly on e bed, the Unimat becomes
a metal fathe or guinding-pofishing heacd.
When the headslock assembly—spindfe,
mator, belt-drive and all—is mounted verti-
cally on the aoxillary column, the maching
becomas a drill press, vertical milling ma-
china or surlate grinter, depending bpon
how i's used. For drlll press work, the tool's
spindle can be raised and Sowered drill-
presz-fashion with the spiing-loaded spindls
cartiitdge's rack-and-pinion advance. Work
can be drilled a1 any angie, since 1he head-
shock can be swung 3607 around the solumn
and roteled 3607 in the column mount. For
wertizal millling opersfions, the opindia’s
rack-and-pinion advance is Iocked, and the

SPECIFICATIONS

HORIZCNTAL
Swing over hed .
Swing over cross shide
Distance between centers ... 697107
VERTICAL
Spindle nose to cross skde ... §174"
Drill to center of cirels . G-17B"
COMPOMENTS
Headsboek rotation .. R - | b
Headstock spimdle l:oqre 'I!al:as T
Headelock spindle beed .. srg
Tailetock bravel ................ . B-1r2-
Tailetook spirddle frevel ... 354
Carriage travel ...ccoeeeeerecinines GIr2v
Cross Shde Travel ...cicimiugon. 28
Tool post enpaci'.’r-—l’.cenlm

standard 174" tool hbits) . . arg”
Handwheel eshbrations ... ... il
Motor HE ¢110¥-AC/DLC) ... _1/M10
Speed tange (11 speeds) 310-5200

rpm. .
Accuracy, spindle nmoul ... JO0nsT
Owver-all mansions 14172 ¥ 4" X 57
Weighl —..iieiiiinniessnnere--oe 3% Ibs.

work o be milled iz mounted on the carrizne
cimss slide to peamit precision-feeding the
workpiece to a milling cutter chucked in 1he
gpindle. Set up simiiarly but with a grinding
wheet on the spindis, the Uinimat can also
perioem varous precisicnunnding cpera-
tions, including surface grinding and tool-
grinding.

The Urimat's second special feature 1z its
high-rpm - Universal motor and  11-speed
sep-pulley drive, which gives a wide range
and wide sefection of splndie speeds. The
drive provides bolh the  very-high-rpm
spindle =peeds nesded tor such jobs as
tuming finy shafts, drilling with very small-
diameter drille or milling with small milling
cukters, and, with the belts chifted, 1he pow-
erful fow-mpm speeds needed for nough-
trming large-dlameler work or dolling with
large-tiameler deifls. The bel-drive also
funclons as a safety ¢luich, since the belts

FeQe &

wlll strefch when severely overlneded and
fhus prevent damage W0 the machine i a
cutting ool shoufd wadge in a oul. Betause
the: motor is brackeled on the spindle cart-
tidge, the same wide seleclion of spindle
speeds I3 availlable whether lhe headstock
is used horizongally or vertically.

The third special lesture contributing  to
the machine's versalility is the inter¢hange-
ablllty of 1he Enimat’s chucks and work-
plates. The 10ol's spintlle nese, the threaded
adapter siud thet fits the carrlage cross
shide, znd the tailsicck ram all have the
same threpd, which makes # possible 1o
mount any of the maching’s chucks eor
wotkplates eithor on the spindle. on the
¢ross slide or on 1he talstoek ram. This
gieatly simplities making ser-Ups. Spindle
chucks can be usad either as workbolding
devices or as toolholding devices. A worle
piece fived on a plae first ¢an he mounied
on the lathe spindle for iurning, and then
|ster mounted plate and afl on the camage
cross slide for daliling or milling, Workplales
zan be used In several ways. The arcessoly
zanding plate, for example, can be Lsed nol
only for sanding bul also a5 a large lathe
fameplale, 25 a darfage worktable for ver-
tical drilling or miling, or as atailsiock pad
to suphort a workpiece diilled in the lathe.

The fourth special festure contriblting
significantly 1o the Unimat's weraatiiity s the
tool's precision construclion, since this
makes t possibla to accomplish accurale
precision work with the machine. Bocalise
mozt machined parts needn't be Bnishad o
particularly close tolerance, precision per-
formancs isn't always really required. But
whenaver foleances are celileal, the Unimal
provides high-precizion capability. The tool's
prelcaded-ball-bearing-mounted spindle has
le=g than Q005" unowl, The splndle can be
adjustad for perfeat alignment wilh the bed
in minutes, The crozs slida Wravels precizely
square with the ways. Feed screw hand-
wheels are calibrated, Spindle colfetz are
avpifable for chucking small turned parts
with perfect concentricity. Farts can be
tumed on lbe Enimal with the seme exaci-
ing pretision possible on ihe most expen-
sive Wolrcarm lathes, and flat work can be

finsh-ground with the same high precision
possible with Indusirial precision grinditg
equipment.

Ulra-precise wedk of couise demands a
degree of skill on the parl of the machinisl
Anyone sxpedenced In the use of larger
maching lools will be able to set up the
Uninzat for any equired machining job and
perform critically precise woark on the ioof
wilt: n difficufty, since the Unimat i= sst up
in much the same way and has essenilally
the same coperaticnal features as l=rger
machines.

A complele novice using the Unimat for
hiz first try at metal-machining will ‘soon
legm machining fundamentals by experi-
ence, Thiz bocklst briefs glementary pro-
cedures. While t's nol & Complate machin-
ist’s Bandbook, it wilf give & Unimat owner
a survey of the meny operations thal can be
performed with the maching, show 1he more
commonby-uzed setufs, indicals how the
many agcessores are used, and gel him
starkaef in the right direction. Skill as a ma-
chinist, which |s really 2 practic sl knowledge
of cutting tools and the materigls cut with
them, comes wilh practice. The more you
use a maching tool, the more yolU ne abke 10
do with it.

Kesp in wmind while expioring the Unk
mers capabilities {he swesping range of
work that machine tools accomplist. Ma-
chines |arger than Unimat but performing
the =ame operalicne in the same way meks
nearly all the consumer goods we Use.
Machine loals turn, drill, mill and grind, and
these cperations shape the oulput of Ihe
wealthiest nation an sarth. With Unlmal yau
gan try them all on one machine in one after-
nocn—and then use the tool to do what-
ever kind of work interests you most. Metal-
machining ¢pens moce possibilities than
any cther fiedd of eraftzmanship. YWhen
you'te equipped 0 maching metal, you have
ihe means 1o bulld anything you wani o
bBLild—and do it |ust as well as anyone else
sould, ever the largest corporatlons.

The Unimal gives you, o small scale,
{his faciilly. s a universal wol, e mosl
versalile maehing a crafieman  could
imagine.

A, Ribbed Lathe Bed

B. Ball Bearing Headstook Spindle

C. 1710 hp AC/DC 110V Motar

0. Cartiage Assembly

E. Tailsinck

F. Ball Baaring IdTer Pulley

G. Taol Posi

H. 12~ &lee] Yerlica Cofumn

J. Vertical Column Hesdstock Adapter
‘M. Grinding Wheel Arbor

A COMPLETE MACHINE SHOP IN A BOX

N. Face Plate

. Lathe Dog

P. Dpad Centers {fwol

Q. Slofted Adapier

R. Spndle-feed Hand Lever & Finion
5. Setaf Drive Belts

T. Allen Wrench

U. Headetock Alignment Fin

W. 44 Page Inciruction Manual

. Woarl Storage Chast

MINIATLIRE MACHINING TECHMIOUES



OPERATING INSTRUCTIONS

The Unimal is easy 1o set up and cperate. Even an inexperienced amaleur will scon learn te use il like an
experienced machinist. But before you operate the tool, read these instruclions. They show how to assemble the
machine, how 1o perlormn simple metal-burning Jobs, how the various special lalhe operations pessible on
the tool are accomplished, and haw o u=e the headstock on the amdliary eolurmn for drilling, milling and Sur-
face grinding. Exploring the Unimat's capabilities is a fascinating adventure, gince it can perform on small
scale virtually any machining operation that can be performed on {uil-size machine tools. Following the Basic
procedures oullined, you'll find it easy o make the appropriate set-up for any precision metal-machining job
you might want to do.

MIMIATURE MACHINING TECHMNICUER
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Setting Up Your Unimat

Each Unimat is shipped in a stlerdy wond-
en siorage chest enciosed in a8 heavy Gard=-
board outer carton. Two small boxes, one
coniaining the moiar and the other conkain-
ing small partz, are packed wih the ma-
chine in the chest.

Be sure o mail the guarantes vand packed
wilh 1he tool promptly. This ¢ard validates
the machine’s warranty, registers you as a
Unimat cwner and assures that wou will re-
ceive cataloge and any ather supplemental
literature Esued on the tool

Before ehipmert fmom the faotory every
Llnimat passes meticulous inspection. If
when unpacking your mashne you find that
a part has besn dameaged in shipment—or
in the event & part should become defective
within 1he warmanty period—write 10 the
Customer Sepvige Department, Amerlcan
Edelstaal, Inc., One Atwood Avenue, Tena-
fly. Mew Jersey OFaTH, and descrbe exacily
what is wrong, réferring to the part by the
mams and number indicaled on the parts
list. [f it is necessary 10 retun Lthe part to us
for replacement, we will mail you a =peclal
shlpping fleket. Our repair department can-
not accept parcels not previcuely aulhorized
in this way.

Page 8

For shipment the Unimat is bofted to a
thin plywood hasehoard, with the verical
golonn (H} secured in two blocks behind
the [athe, Wipe the mathine with & rag dam-
pened In selvent o clean off the sticky rust-
Inhiiting presenvative compound protecting
the tool. Then fmmediajely il all bright-
mietal surfaces with bight machine all. Loes-
ening he {wa large Allen-head spindle ook
screws in the top of the headstook casfing
wilf permil sliding the spindie cartridge
back and forth wiith ke baf-handled pinien
lever for cleaning and oiling.

Mount the mator behind the headstock on
its brackel with the two flat-head screws
provided, sord feading to the rear. Then
sllp the 3-sfep pulley on the makor shatt and
align the slot in the pullsy with the shaft's
crosspin. As you dighten the filizier-head
serew and washer thal secures the pulley on
the shaft. the crosspin will bend into the
semi-circular ol and key the pulley.

The maiot brackel, which clamps on the
spindie carlridye, can e positioned a8 de-
sired to raise or [ower the motor. Whenever
the motor bracket’s clamp screw 18 loos-
ened, however, the coil thring that retracts
the spindle cartidge puches the bracket

FRESTRETCH the subber drive bells befora slip-
prrg them on the pulisys.

ageinst the inner face of the spindle pulley,
and this will prevent the palley fraom turming.
Slight clearence buetwasn bracket and pul-
ley—about 0107, or the thickness of fin can
stncke—ls required to alfow the pullsy 0
{um feeely, To adjust this elsarance, first
fully relract ihe spindle carddge in the
headstock with the ball-bandled  pinion
lever - hext loozen the motor brackets
clamp =crew, pull the brackst back along
ihe spindie cartridge {(against the tenzion of
the =pring; enough o peovide clearance,
and then retighten the ¢lamp sorew. Re-
check thig clearance whenever the motor 1=
raized or lowered,

Before flling 1he drive beltz ( ), make
zure that the idler puliey lurns freely. Avoid
overightening the Allen-head screw Inat
clamps e idler's ball-bearing n the heac-
kest, sipee this might diston the bearing.

The Unimat's special deive belts, which
at firgt may seem too small, should be poe-
sfretched befare ey are slipped on he
pulleys. Prestreich the bells by hooking your
fingers |In them and graduzily pulling ard

MOUNT THE MOTOR an itz bracket with the two
machine screws provided,

MINIATLIRE MAGHIMING TECHNIALES
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CROSS PIN in molar ahaff herds ima eemicimu-
lar alol in the slap-pullay.

stretching them, working around each belt
several fimes. Then elip the smaller pelt on
e smallest atep of 1the medor pulley and
the largest step of the idler pulley. Sip the
larger bell on the middle step of the idler
ahd 1he middle step of he spindie pulley,
This belting emangement drives the spindle
2l iz second-=lowest speed, with ten other
combinations possible. Aun n new belts at
this speed for ten minutes befora shifing 1o
Migher speeds,

Like other guality universal-molsr tools,
1he Unimal has z 3-conductor cord with a
J-prong plug. Tha plug's third prong safely
grounds the maching and eliminates hazard
in the rare event of an elecirlcal breakdewn.
The loors Bronze-tbearing AC-DG molot,
which is fully enclosed W0 keep owt did,
hesls somewhat when run sontirocusly
under Ioad, which iz normalk. When pulling
[oad a universak motor's speed drops, with
the moter delivering full rated power when
shaft speed tallz to sbouk half 1he so-fcad
speed. When shiaft speed drops Lo lass fhan
haif the no-foad speed, the motor i3 Cver

CLEARANCE is recuired between motor bracket
and spindle step-puilley,

BMIMIATURE MACHINING TEGHNIQUES

Ipaded. You can essily judge when the
Unimat's motor is delivering full power by
1= sound; the full-power speed Iz the poinl
teyond which the machine sounds labored.
Avoid repeatedly overdoceding the machine’s
motor. IF 8 heavy cut or enagoed dill sfalls
the moior, switch off power immedialely
and correct the situation before vestarting,

I you mount your Unimatl permanently on
a4 bench-top, be surs that the mouynting aur-
face iz perfectly flat, since sorewing - the
machine down on ah uneven surfage might
twist the bed casting. Many Unimat cwnera
mounl their machinez on Formica-faced or
white-enameled wooden baseblocks meas-
unng sbout 117 x 187, which makes the toof
reedily porieble. A piece of 3a~-ihick For-
mia-coversd plywocod will serve, Sut a8
heavier base about 117 Jhick is preferabbe.
A light-colorad base will be essier {0 Keep
clean and will make small parts easier to
1=

When you have your machine set up.
familarize yourself with &= opersting con-
trolz. Tueming e |ongitudinal feed scew’s
calibrated handwheel slidss the lathe car-
tiage back and forih along the ways. When
8 cutting iool ls mounled on the cerbage,
the longitudingl feed moves the palnt of the
inol along a line of ravel prucizety pareflel
with the lathe’s centeding. In this way werk
mounted In the falhe can be machined
accurately eylindrical.

The cross feed sorew's caflibrated hand-
whee| moves the ¢ardage oress slide aleng
a line of travel precisely square—at o 80%

angle—with he lathe's cerderine. The ames
feed screw feeds Ine tool by in or ool to
contrel depth of cut for cylindrical turning,
and it is used for facing stuare shoulders
and squaring the ends of workpisces,

BEol: longitudinal and cress feeds have
Atlen-head tensioning screws. When futly
lgrilened these screws lock the feed move-
ments. When partially tighlened they ten-
gich the movements 1o provide the sliding
action desirsd—iighter or freer.

The Allen-head screw in the base of the
tailstosk clamps the tailstock wherswer de-
gired slong the ways. The taiistock ram can
be advanced with |ts calibraied handwhee)
and locked in posiion with the Allenhead
Iock ecrew at the 1op of the tailstnok casling.
All lock screws on fhe Unmat have the same
size heads, and the machine's large Allen
wrench fits them all. When ihe Unlmat is
gelup for lathewerk the two Allen-head Inck
sorews In 1he top of the headstock casling
should be tightened enough to clamp the
spindle cartridge immovable, bul do ol
pverlighten fhem. The ball-handied pinion
lever, which =lips foosely nto its hofe in
the headstock, ordinarlly isn't usad for metal-
wiming. You can posiion the lever wilh the
kall over the drive bells o serve az 2 belt

guand, or you can rémove the lever.

W= imporanl to keep a metal lathe
cleaned and oiled, =lnce accumulaied dirt,
chips and swar from arinding wheels or
sanding disEs CAUSE UNNBCEssAry Wear, Yol
can elean metal chipz from your Unimat in
seconds with 5 shop wacuum, or you can

MOLINTING your Unimet on & wooden basebinck makes the machine ezsily povtalile. Make the hase
ghout 177 ¥ TEY x 114%™ with white finish,
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SPINCLE SPEEDS brush the tool clean wlit e paimbrush. Aftcr

(ith-motee — 3860 cp-m.} cach usc oil the weys and wipe dowh ali
Standsmrd Spind|e: ir.pam. indicated as [EET bright warking surfaces with fie machinizt's
"W Mratchmeker Bpindle -p.m. indycated as 000 hast friend, an olly rag, to prevent st Keep

the tool's feed screws clean, and lbpcate

Spindle pulley Intermediate pulley Motor pulley them regulady with light machine oil.

Fulley Rocmember to observe sensible safoly pre-

Code cautions when using your Unimat. Any ma-

e 1 chine tool cutting at high speed throws fly-

ing chips that may endanger the user's eyes,

r‘::rs'rjn and the feet ihat the Unimat le so often used

=5 Ik clpze procision work—wilh the cporators

face dlosa 1o the aclior—mekes # particu-

1150 laHy important 0 keep this hazard tn mind.

Fpm. ? Weaar protactivie safuly glasse: when per-

formitsg aby machining operabicon that pros

5 duces flying chips, especlally whan ma-

5400 chine-grinding or disc=anding on the ma-
T.g.m. chine.

Whon the Unimat is used for special worl,

7 & e R a spocial base for the machine mey be da-

1265 2500 Lo - - |_| | sirabla. In instrumenl rapair shops Unlmats

] 4 I T I .
P, Ll:ﬁj rpm. 5y PPN e are sometimes screwed Lo small cast iron
surfeces plates. The surface plate provides

= 1D i

{ = 3 T a trilg sutlace behind the bed on which to
I =gl 7

rp.m. s R N [ LiEr E‘I M mafl s betes disl Inaieatis:

WITH NG, 1280 SLOW SPEED ATTACHMENT
13

THE UMNIMAT'S opersting contrals e much ke the contrals on largar machine tools Take a few momenis to become [amillar with them
befoie mountlhg wolk in tha machine for fomilong.

BOTOR PULLEY HEADLTONK BRFINOLE LolK ECAEW LONGITUDIMAL FEED TERMEKMIMNG SCAEW TARLSTOCK HAHDWHERL

ICLER FULLEY TRILSTOCK RAM  TAILETOEE RAM LOCKING SCAEW LATHE EED Wity

FIHICH LEVFR Ll SPRIME . : z GRDSE FEED TERSEINING SLAER LoMGITUDIEAL FEEL 1A-DWHESL

|
EPiMDLE PLELEY RYITOR BRACKET CLAMP SCACW KEATETOLE ALHGHNMENT Fil L S . CAGSS FEED HAmDHEEL TAILSTOCH CLAMFPING SCEEW
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Turning Work Between Centers

In mcet metal lathe operalicns the lathe
revolves the work io be machined aoainst a
fixed cufting toot that peels off shavinge. It
tkes considermbie forece 1o pare chipe from
=olid metal. The woarkpiece must be mounied
visry secirely In the lathe 1o make the toal
bit's cutling edge cut the weork instead of
lilting it out of tha machine,

Thea most elementzry way to hold werk is
o meount the workpiece betwesn centers
Two B0° centers (P—hardened and greund
cen ke insaried in the lathe spindle and taik-
stock ram, They ara supplied with the Link-
met If cach end of e 2tock 1o be tirped
iz first eantapdriiled with 8 B0® countsrsink
cantardrlll, the work than can be supported
between the two hardebsd points. The cen-
ter in the lathe’s spindle, termed "live” bo-
cauae it retates, keeps the work aligned, The
eartet In the tallztock ram, tertied “dead™
hecause it doesn't turn, serves as a conic
bBearing on which the workpicce can revelve.
Usually work mounted befween contms i
rotated with a dog {0 which 7s a benttailed
fixtwrg clamped on the spindle end af the
wook in such a way that the dog's =il en-
gages a slet In & facsplate {j} 2otewsd ob
the spindle.

ETRAIGHT TURNING

Turring work mounted between centers 1o
simple eylindrical shapes, lertmad “straight™
turning, is tha mest hasic metal ethe opera-
tion, Mounting between centers i= elso the
most acocumle way o tum precision work.
Work torned between occntcrs can Be re-
tnoved fram the lathe for other machining
ocfcrations and latcr replacod ter additional
tumirg withcut loss of procision. Or the
workpiece can Erst be tachined halt s
length, then wmed end-lo-chid and ma-

LUERIGATE THE DEAD CEMTER with light ma-
chine ol Bnd &djust it carefully.

MINIATLFRE MACHINING TECHNIQUES

chined the rest of itz langlh with perfect
coneantricty.

Before attemnpting critica) work with your
Unimat, howevear, it's advisable to tiy some
practice tuming an scrap stock to get fhe
"fool®™ of the machine. If you've never before
uged 5 metal lathe, you'll find this a reveal
ing exparience. Aluminum is perhaps the
mesl suitable metgl for practice turning,
since it turs fresly. You can get scme ¥177-
diameter rod zstock sl 8 hobby shop, OF you
may be able to oblain some strap eluminum

Having squared the ends of a piece of
aluminum about 5% long, centerpunch both
ehds exsctly on center. You can Iccele the
Cenlers accurately with @ small combina-
tion squere's centerhead or with dividers,
Te centerdrill the stock, seew the Unimat's
drill chuek [K} cn the spindie, inscrl a 650°-
centerdrlll In the chuck, and with the spin-
dla operating st slow spead, advance the
tailatock ram to faed the slock egainst the
roteting drill, Foed the work siowly, Drill the
centernoles to noarly the full dinmoter of
the centapddll—out not deep enough to
leave a ridge aroond the countersinks. Al-
though eulting oif should be used whon
conterdrilling steel, o ubncant is nesded
Lo drill non-terrous metals

After drilling, clean cul lhe cenlerholes
and il tham with maekine ofl, Then clamp
the dog firmly tail-cutwardz o ore and of
the atocli, acrew the foscplots on bae lpdhe
spindle, and with the tailsloek posilicned as
needed on the ways, advance the ram
cnough 1o support the work belween the
peirmts of the centers. Be sure the dog's 1ail
enters crvr of Ine thres slols in the feceplate.

The dog supplled with the Unimat wlill
drlve work up to ¥ in diameter. For larger

LOGATE CENTER POINTS gn each end of stock
with soguare or dividers end carlsr punch.

e | .

THE TOGL BITES POINT must be al exaclly
center helght. Align tool with polnt of cenler.

CEMTEADRILL THE STDCK with & 60° countersink canterdrd chuckod 11 the il chock.
Feed the work 1o the rotaling drill with 1fa 1ailstack's hendwhesr,
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A LHGHT CUT zlong ta stock will ghve you the
Ieel of the langludinal faed,

HEAWVY CUTS ramona tmetal faster byt lepve lhe
workpiate with roughar fenlzh.

e .J--'.'-.. J i

DRIVE LARGE WORK with a ateel pin selin cne
ehd of $took. Pin engages {aceplate.

Fage 12

wnrkpizces you can machine a =imilar but
largar dog, oF to dive gven larger wark you
can zet a stect pin Inoene end of Lhe =tock.

MOUNTING CUTTIMNG TOOL

Mext refove the work lemporarily from
tre lathe and mourt the cutting bt The
repdy-ground Y *-gquare bit suppllod with
the maghinc (V), & gergmlpurpese (roughs
irg) tuming-facing tool sharpehed ob its [oh
edge, iz g “Aght-hand™ toofl. Fed into the
work fram the operelor’s right, it cuts lefi-
wards—towards the lathe spindie.

The: Unimat's open-side tool bleck {S), the
same type of tool-helder wsed on larga in-
dustdal lathes, meunts en the T-slgttesd cax-
riage gross slide with a8 screw and T-Hut, 1§
¢an be anglcd In any way mosl convanient,
and hy rotating the blgek the tocl can bo
meunted on either side. Generally for cuts
towards the hesedstock the tool should be
mounled oh the left side of the block, and
tre Blogk should be sct square with the hit's
shank at 2 90° angle to the werkpiacs,

For best culting action the kit most ba
mourted with the peirt of its sotling edde
cxactly gt centor height, lovel with Lha axis
of the work. Use a shectmetal shim of the
trickness required to align the bit's paoint
with ot of the centers, inmerting Lhe shim
under the tocl'z shank, For maximum rigid-
Ity the bLil should cwerhang the bleck as
filtle 8= pozsible,

¥ith the bit mounted, feed back the cross
slide and replace the work in the lathe, at-
Justing the desd cepter carefully with the
tailstock handwhec!| and leeking the adjusl-
meni. Since the tailslock Cenler functiones
a5 & boaring, adjust i just tighily enough to
climinate cnd play but net tighth enough
te Bind, The cefter will requirg parlodie
relubrication and readjustment as the work-
piece |2 machined. After each few cuts the
lathe should be stopped, the cenier parti-
ally withdrawn, the work’s centerhols re-
filled with fmachine gil and the cenler then
readjusted. Realublng and readjusting the
dead center at short intervals is especially
Impeortant when you're tuming work at high
spindle spoed. 2 alzo impotant when
You're roughing long stock to size with cuts
that heat and expand the workpisce, for ut-
less the center is fraquently readjusied the
work's expenziol will sauze binding ahd
tre friction wilt 20en bum the centar.

Teking & light trulng eyt along the sorap
aluminum workpleca will ghe you the feal
of the Unimat's tongliodinel {fesd. After
maving the tool bit beyond the work's right=
hand end, position the bit with the cross
feed for a cut about 14827 dacp and tighlen
the croas feed tensionlng screw to lock the
movement. Alse panially Lighten tha longi-
tudinal fesd's tenslohing screw engtigh Lo
alve smocth eartiage glide when You turn
tha hendwhesl. Than, having revelved the
workpizes In the lathe cnee by hand Lo
make sure it turns trocly, set the drlve balls
for medium spindle speed and switch on
the motor.

If wou torn the longitudinal feed hand-
wheel steadily and evenly when meking Lhe
cut, the bit will pare off & contlnusus light
chip and accurately machine the work to a
beautifully smocth finlsh. You can continue
the eet untll the carriage negrs Lhe rolating
tleg. At this poirt stop the lathe, onlock the
erpss fead and withdraw the tocl.

Mext try a deopor cut, setting the tool bit
o pare off a chip sbout 3/32" deep. Shift
the belis for slow spindic specd, and crank
the longitidel fecd handwheol fEsl edcugh
to make the bit cut a thick, curad ehip. As
you'll sce, thlks heavier sut will mmove mel-
al much fasier but will leave a rougher fin-
izh on the work.

Crdinanly any metal-luming operation
iz performed with first a sorles of deep
roughing cuts &nd then a light finishing cid.
Roughing cuts are taken as needed at slow
spindle spocd to oduco the work to slightly
more than Anizh dismeter; then = light et
Is tmken at higher spindle speed to finish
the work to exact size. Roughing cuts am
always made towards the headstock. They
can be made a3 deep a= the lathe will pull
at slow spesod without excazsive [Bboritg.
The allewznces lefl for finishing generally
should be aboot 0107, for & finish cut about
JQG5" desp,

The depth of the roughing cols the Igthe
can putl, which you'll z2oon learn to judge
by expericnee, depends upon & number of
fackors: the metal being mechined, the
work’s diameter. the epindle zpeed, the
feed rate, the rgidity with which fhe work
[ moumbed, and the shape and sharpngss
of the eutling bit. The Unimat can pull deep-
er culs when machining =oft, casily-cut
metale than when machining tough, heed-
to-cut metals. You can take deeper reugh-
ing cutzs when turning scll aluminutn thah
when tuming Brass. You can ke deepar
culs when Wrning brase than when wrming
steel ar cast iron,

SELECTING SPEEDS

The optimum spindle =peed for & parti-
cular cut depands Bolh on the work's ma-
chirability and itz diameter. Small alumi-
hum or bress pans can be turmed at high
specd. Bul when tuming large-dlameter
steel workpleces il's necessary to Use siow
spindle specd and take very light cuts.
Deep cuts on large-diameler work will stall
the motor. If you do slall the motor, imme-
diately =switch off the machine, back out
the togl and iy 8 slower, lighter cut.

Siow epindle speed alse minimize:z tool
ghatter. When the tocl wbrales in the cur
and [eaves a corrugated finish on the work,
it's an indization that the sct-up isn't suffl-
ciently rigid to rezisl the culting forces in-
velvad., Chalter [& often a2 prohblem when
tuming slender work that springs away from
the hit"s eutling edge. When a tool chattcrs,
raset it et abother angle and take a lioghter
cub at slowar speed,

BINIATURE MACHINING TECHNIGUES



FACING

Try 20Me practice facing cuts before diz-
earding your sorag aluminum workHecs. To
face the and of the work, set the tool at ihe
ahgle requined o make s poitt cuf clean [y
slightly more than 4575 Iock the longitudinet
carrizge feed, and maks tha el with he
cross feed handwhocd. F the tool chalters,
incresse the bit's angls. Although ©n larger
lathes faciig cuts are vsuslly made from the
tenter of the work outwards, facing cuts
made on the Unimat often wilt kave smooth-
gr fitizh if made from the werk's periphery
lowards the cenber. Wihen facing lerge-
dismeter work centcr-out, {ake wory light
culs to aveid overloading the motor. A haawy
cut that the [athe can pull easily near the
centor of the werk will stall the motor o the
diamealer of the cut ingreases,

The opposite snd of the werkpiecs tah be
faced by turning the stock end-for-end and
clamping the lathe dog on the other ond.
Use pads cut from thin fiber or sheet metal
eofter Lhan the work under the dog's 2orew
to avoid marring the finizh on finish-lurned
wark.

Mary perts turned betwesn centers will
hawe stubs at one or both cnds that must be
cut off aftor the pert is turned. Whilc 2 gpeci-
ally-ground toel bil can be ussd for cuetting-
cfl in thae lalhe, il ie usually =impler o turn
a V-abaped hotch at the end of the part and
ta cut off dhe stub with a hacksaw after the
wark i3 remowed frem the machine. YWhen
turhing down the stock beyond the part,
particulary wien machining brass or aluml-
nien, avald wrning T so small In diameter
that the stub might break off Before tha gart
iz completely finished.

Ferhaps with another pisce of =erap
stock voe’ll went to try machinlng work
aecurately to size. For precision work you'll
of cotrse nacd a precislon mezsuring in-
strument, cither a3 micromotor (preferable)
or vemler caliper.

ALIGHNING THE SPFINDLE

For precision tuming the Unimat's spin-
dic must b very accurately alignod with
the ways. Tha headztock's bex-hesd aligh-
ing pin (U} provides anly moderaiely acou-
rete allgnment, To eligh Lhe spindle more
precisely, mount 3 workpiecs belween cen-
ters, teke a light cut along it2 lengtk, and
then meszura lhe digmeter of the twrocd
work at each and with 3 miGrometer.
Chances are you'll Fikd that the two ends
differ In diameter By a few Lhousardihs,
which indicates thet the lathe is cutfing e
very slight taper. Thiz can be cornmoted
by loosening the keadstock’s Allenhead
clamping screw and rotating the headsteck
vory slighlly to make the lathe’s line of
canlers (the axis arcund which the work
revolves) precisely parallel with the weys
{which guidc the cuttlng ool slong it lne
of travel). If after the trist cut aleng the
workpiece the werk's spindle end is lamger
it digmeter than il= teilstock ond, turn the
headstock a heir's-breedth clookwlzs, which

MENIATURE MACHINIMNG TECHNIOUES

will shift the spindle snd of the workpiece
towards the cobing Yool IF the spindle end
of the workpiscs is amaller in diametar then
the tailslock end, rotate tha headstock
slightly counterciochwiss, which will ahift
the spindie end of the workpiecs awey from
the culting tool. Sswearal trisl Guls with mi-
nor readiustments ay be needed to glign
the spindle so exactly that the lathe witl
tum a perfect cylinder. Whon the headsteck
i3 precisaly slignad, scribe wilnesz marks
ob the headsteek and bed cazlitd to il
tate resetling.

Although less accurate;, a8 fasiter way to
allgn the lathe splndle is to edvance the
tailstock and then adjust Lhe heatztock untll
the dead canler will zest =quarely in the
=ninda's bore,

HANDWHEEL CAELIBRATIONS

The Unimat's longitudinal feed and cross
feed screwe have identical meitic 8x1mm
threads, Tuming the handwhee] on either
feed screw mowes the cutting too] exactly
cne millimeter. The hub of each handwheel
s calibraled with 20 divisions, each 1,/2005-
revolution mark indicating & feed of 05mm.

While camera and instromen! parie are
made Lo the metric system of Measumment,
far olher work you'll want to use Inch-system
mMeasurament, moasuring in thousandthe of
an ingh, With the Unimat this is no problom.
One millimeter equals 032377, or {reunded
off} 0407, One full tum of either feed hand-
wheel advances the (ool forty thouzandths,
willy each of the 20-dlvision hub calibrallons
indicating & fecd of two thouzandths. Simply
remember that one mark feed= 002" and
reduces the diametar of the workpiece iwice
that, or 084~ If you should want to reduce
tha diateter 0f a workpisce O127, for ex-
ampis you would feed the tocl in three
marks,

For smeoth operation all machine feed
sorews must have some backlash, ar play,
normally about Yelk tum. You cpn adjust
the: backlezh of gither of the Unimat's fead
scrowe by lopzening the lock rut holding
the hantdwheel, tightening or locgening the
wheel, and then retightening Lhe lock nut
When machining ocast iron, which produces
powidery chips that are Quits abrasive, pro-
ect the feed screws and the lathe bed with
alurminutn wrapping foil.

Togothor the feed screw backlesh ad|ust
ments and the ferzioning of the earrlage
mevament tensionlng straws determmine the
“stiffness’ of the fesd controlz, You'll scon
lesm to judgs the feed tension moet appro-
priate for particuler machining jobs by ex-
perience. “Eesiar” feed permits faster work
when you're tuming soft aluminrum, plastic
or cther casily-=ul tneterial, Tha Ielhe
should ke set up more tightly for machining
gtoel or cast iron, and small parts to preck
=icn tolerance. Fead adjustrents thet are
too =leck will eause tool chatter.

CLATING TOOL TECHNIQUES
Keep your lathe tools shamp. fs youw'll

FOR FACING CLITS zngle the losl ta maka [ts
peint cut eleanly. &n |arge wotk Ixke lighl culs

FARTS MAY BREAK betore they're finiched i
you turtt end stube oo stall in diametar,

EACH CALIBRATION on the hubs of the foed
handwhasle indicates & faed of 002~
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