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ETAL-TURNING LATHE

Built From Stock Parts

By Frank Beatty

. |JS™G STANDARD PARTS and™stock
. materials that are available almost
anywhere, you can build this metal-work-
ing lathe with only a few tcols. Because
of simplification of the assembly in order
{o make the unit easy for anyone to build,
the lathe as pictured and detailed cannot
-5 be rated as a precision tool. It is simply
f designed to do practical work within rea-
"sonable limits. As detailed, the
Jathe swings 4% in. over the bed
and takes 10 in. between centers.
Standard pipe and fittings are used
245 form a frame on which the
headstock, tailstock and hed are
fitted.

" The first step is to assemble the
pipe and fittings. Do this before
any other parts are made or stock
cut to dimension. The reason for
this first step is that in the manu-
facture of standard pipe there are
gllowable wvariations and some
thanges in dimensions of lathe
parts may be necessary because of

se variations. The pipe assems-
y consists of one 14-in. length of
-in. pipe, two close nipples, two

tees, twe floor flanges and ene pipe plug
(optional) for closing the tee at the head-
stock end of the assembly. Screw the parts
tightly together and then mount on a hard-
wood base as in Fig. 5. Later when tine
countershaft, motor and motor mount are
added to the assembly, a second piece is
attached to the first, making an L-shaped
base as pictured in Figs. 1 and 2.




Also at the outset it should be noted that
the spindle-thread characteristics are not
given. ‘The reason for this is that chucks
are available to fit spindles threaded %2-24,
14-20 and 34-16. You can use a 12 or 34-in,
spindle and have it threaded to take any
one of these chucks. The original lathe
spindle was threaded %%-20 and is suitable
only for lisht work. A solid spindle is, of
ecourse, much simpler and less expensive
to make or have made than is a hollow spin-
dle with a No. 0 or No. 1 Morse taper. For
turning work between centers the solid
spindle requires a special G0-deg. center
with a driving pin, Fig. 3. This center and
the spindle can be made in a machine shop
at & very nominal cost,

The headstock-spindle bearings, Fig. 5,
are held on the pipe tee by means of U-halts
and a saddle block of hardwood. Oae face
af the saddle is shaped to the contour of

A

the tee; the other is faced with a Ys-in. stéa}

plate on which the pads of the pillow blocky

rest. The purpose of the steel plate is to

make It easier to align the bearing sleeveg Dl
when the assembly is bolted in plice. Cut

the saddi€ about U4 in. thicker {ahout 21;
in.) than indicated. Then assermrble the
parts temporarily.

Next, build up the tailstock, assembling

from parts as indicated in Fig. 5. Then ag..

semble the bed on the pipe frame. Slide
the tailstock onto the bed and check the
alignment of the centers, both wvertically
and horizontally. Any misalignment can
be corrected by reducing the height of the
saddle and by tapping the bed lightly to
shift it on the frame. Once the centers are
aligned, tighten the parts permanently in
place.

The tool post, tool-post slide and the
actuating screw are shown in an exploded

HARDWOQOQD
BASE £ 15

4
~ STEEL ANGLE.
SLOT
T

SRR iﬁ_“..

POPULAR MECHANICS

ke

i




-

~view at the lower
right in Fig. 5and are
wn in more com-

plete detail in Figs. 7, .
8 and 9. In this assem-
bly the tool is moved
in either direction by
turning  the hand-
wheel at the end of
the Iathe bed. The ac-
tuating soweW congists S
of the lead screw 8, the split nut B and‘the split-nut cam
C, Fig. 5. These paris were purchased ready-made from
the manufacturer of a 6-in, metal-turning lathe. An sl-
ternate assembly for running the carriage right and left
would be to attach a rack to the underside of the Bat bed
and fit a handwheel and pinion gear in the carriage apron,
the pinion engaging the rack. This assembly would shift
the carriage somewhat faster and for ordinary work
would be quite as effective as the use of the lead screw.

Likewise the tool post detailed in Fig. T can be sup-
planted by a standard tool post from a smali lathe. It can

T




be mounted by having a small block ¢f .,
steel T-slotted at a lucal machine shoy 5,
drilled and tapped for the guide rods g,
the screw, This assembly would, of couy,
E’j allow more latitude in adjustment of {? .
fAplpy  Cutting tool. e :
ASSEAB.Y In the original lathe the carriage consisty ..
L of two steel plates stacked, and an appeyg : -
built up from three steel plates and a hayg, -
wood spacer, the latter also serving ag 4
housing for the split-nut assembly. PFigy, .-
5, 7, 8 and 9 show quite clearly how the- s
parts are assemabled. Fig. 9, the sectiong] ™
view, shows the velationship of the parig - -
when the carriage is fully assembled. Noge
in Fig. 5 that the lead-screw-bearing plates
are attached to the pipe tees with screws,
the lutter being turned into holes drilled . .
and tapped into the pipe-tee flanges. These
holes should not ke drilled and tapped until
the carviage is fully assembled with the
lead screw in position. Only then can the -
bearing plates be accurately located. .
Care must be talzen o fit the carviage to -
the flat hed sa that it moves along the ful} ~
length of the bed without side play at any °
point. It is best temporavily to fit the parts -
tightly, then frec them by polishing the
edges and top of the bed with fine abrasive .

e Yo% x g7
. FLAT STEEL. -
- TAQLROIL RISER.,

i?fa“'x =3 |

- BACK PLATE. ’ COVER _I_PU‘TE -. or with an oilstone, The same procedure
- LS L K“xiﬁ":&'}"  should Pe carvied out when fitting the -
_ Ceprant parts of the tool-post assembly, Fig. 7, and
CANRIAGE Assemsly - RETAINER PLATE the tailstock. Fig. 5. Hand fitting and hand .
- Y © ° stoning of the sliding parts give a smooth

slow motion essential to the performance
of the lathe and to accurate work. It is
especially important that the tool posi
move througheut its entire travel without
any tendency to rock on the supporting
plate. It should move on the slides (rods) ;
with a elight amount of friction and should - °
seat firmly on the supporting plate. o
The eountershaft. Figs. 1, 2 and 6. is de- :
.. tailed in Fig. 5. It can be built from any :
§ . parts at hand, or available, that will serve
SPUL.NUT - I " the purpose. Although the original coun-
b cam - o tershalt was mounted in ball-bearing hang- - |
ers, sleeve-bearing hangers will do quite - i
;

as well. Standard shaft hangers having a
range of adjustment sufficient to give clear-
ance for the eountershaft and drive pulley ‘
will eliminate the necessity of blockmmgup .. |
the hangers as detailed. Adjustable hang- -
ers can be bolted directly to the base. Con- -
struction time also can be saved by pur-
chasing the cradle motor mount rather
than making it up as detailed. Or, if de-
sired, you can simply bolt the motor di-
rectly to the hardwood base and rely on
the slotted motor base to provide adjust-
ment for tensioning the belt. Pulleys uf
the diameters given will give ample spe
range for turning nearly all metals. Use .
a motor of 1750 r.p.m, * K K
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ADJUSTING FLAME. Burners have separote gos valves for delicote flame adjustment. Single volve con-
trols gir supply. Sheet-metal hox rontaining dry sand gn which the molding flask is set, is placed neor furnoce

Twin-burner. gas-fired furnace., fed by air blast
of vacuum cleaner., smelts up to 10-b. charges
of metals having melting points below 2000 deq. F.

By E. BR. Haan

\; TITH TS SMALL FURNACE vou
' ¥ con el aluminum. brass and cop-
per: pre-heat smatl, thick pleces of iron
and stee] o1 brazing or ferging: cazeitard-
on soft steel; make up alloys and hake
vitreous enamiels on mwetals. You can use
either LP or vty sas. The cost is about 925
The refractory  lining:  Build  the e
tractory dining inside o shect-mea] ean
trom 117 10 14 in. in diameter. and from 11
to 17 in. hugh. Deill and ream two *y-in
holes diameteically opposite cach other as
indicated. Then cut five pivces of firebrick
to the sizes given for the furnace Hoor, To
cut {ieirick neatlv yvou seore it all arvound
al 1 marked line by tapping a sharp cold
chisel o form o groove Y to 15 in. deep,
and then sever with a heavier blow. The
refractory lining consists of ganister and
pieces of firebrick. Garister is o mixture of
equal parts of puiverized fHrehrick and
either prepaved veftactory cement or fre

164

clay. The mixture should have the con-
sisteney of rather stiff mortar. If you use
prepared cement, you will need two 1-gal.
cans. If you use fire clay, you add water
sparinely. Broken pieces of firebrick usu-
ally can be had at litile or no cost from a
brivkyvard. Pulverize these with a hawmmer
on a cuncrete foor.

Cover the bottom of the can with ganis-
ter about 11 in, deep. and tamp it down
1 eliminate air pockets. Place the five
picees of firebrick in the positions shown,
press them down into the ganister so that
theiv top suvlaces will be leved 1y in, below
the holes in the side of the can. Press gun-
ister into the spaces between the pieces of
firchrick to come 1 in. from their tops.

Next, make the cylindrical inner form
of sheet metal. This is 7 in. in diameter
for a ean of 1134 to 12 in. in diameter so
the lining will not be less than 2V in.
thick. The inner form is 8 in. in diameter
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for a 12 to 14-in. can. Hunooo,
moderately tight so that

open for removal. of the iors. Pl ond

ream two 33-in. holes dianctrcativ oppos

site each other and '3 in. above the bottom
edge. Place the form centralin on the tor
nave Boor so the holes e in dine with
those of the can. and push an 18-in. leneth
of 3x-in. pipe throuzh all the heies,

Now proceed to build up 1he fning, S

8 to 12 lengths of wire =y ola nociivaw
Mades verticaily ot the centes of the lining
for reinforcemient. Tamp the semister into
all voids and in good cominct T e can.
inner form and pleces o1 inchrick. Alte:
the lining has dried overnicht. ton out
the pipe and remove the fors:. Then lot
the lining dry out for three guvs. During
this time vou can make the buiners, as-
semble the pipe and tubing.

Burner details: The “o-in omipples o
“each burner should come P o o .
mside the sarface of the Hnmo, A ~miker
amount of clearance 1 ablowia Beawoeen
he reduvers and the cutside o the fur-
ace. The brass half unions Stting the tees
e the kind used to attach “<-in. capper
ubing with compression n:ite. Enlurge the
er part of the hole st the Devced ord
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BURNER DETAILS
%~ MPETEE  REDUCER DT,

fanthes

HALF B
UMNION DRILLED AND TARPED SLEEVE TURNED DOWN
I v, DEEP TQ TAKE  FROM W" PIPE COUPLING

%" MIPPLE 4
E P .";-:i’i; d

BRASS BUSH! =43 HOLE FOUR =43 HOLES

TONGS GRIP crucible securely when remaving it from
furnace for pouring molten metal in riclding flosk

with a Lo-in. drill to a depth of 14 in. To
de this yvou mount the fitting at a true
perpendicular in a drill vise and do the
drilling on a drillpress. This assures getiing
the inmer pipe nipple located centrally.
Tap the enlarged portion of the hole
with a 's-in. pipe tap to take a nipple
which should extend te !4 in. inside of the
end of the burner when it is assembled.
The nipple has four No. 45 holes drilled
equidistantly through its wall as above.
A steel sleeve fits the burner ewd of the
nipple and a hbrass bushing. drilled cen-
trally with a No. 45 drill, fits into the other
end of the nipple where it screws into the
baif union. In the absence of a metal-
turning lathe, you can dress the sleeve and
bushing to size on a drillpress. using a file.
Pipe and tubing unit: Use !2-in. pipe
for the air supply line and ®s-in copper
tubing for the gas supply line. Canpres-
sion fittings were used on the tubing in
the model shown. For these the ends of
the tubing must be flared carefully with a

SOME COMMON ALLOYS
Percontages indicole proportions by weight. Merals
are given fram left to right in the order of their
progretsively lassar malting points,

ALUMINUM BRONZE Coppar 90%, Aluminum 10%

BABBIT Copper 3%, Antimany 7%.
in M%
BEARING BROMIE Copp‘;&r 81%,, Zine 2%. Tin
(L
BELL METAL . Copper T8%, Tin 11%
BRASS (vellaw} Copper 6795, Zine 33%
BRASS {red) Capper Y0%, Zine 10%
BRATZING METAL Copper 33%, Zine 43%
BRONZE Copper 0%, Tin 10%
PEWTER Copper 6.8%, Antimany
1.7%, Bismuth & 5%,
Tin 85%

SOLOER {inmar’s}  Lead 33%, Tin 67%
SOLDER (plumber's) Lead 67%, Tin 33%

TYPE METAL Antimony 15%, Leod B2%.
Tin 3% -

WHITE METAL Coppet 1%, Antimony 199,
Lead 759, Tin 5%

Malting peints of ab tols in deg E.

Aluminum 1210 Coppar 1980

Antimony 1160 Linc 787

Lead 424

Tin

POPULAR MECHANICS




faring tool 1o produce tight, non leakong
inints. Each bhurner has a separste gos
valve for individual adjustment of cach
flame but a single air valve sorves both
burncrs. Having the air wd gas supphes
canected midway between the burners
equalizes the resistance of pipe and tubing,
Il the rubher hinse for the gas line is oo
small to fit on Ss-in. fubing, mske an
adaptor from shart lengths of tubing, one
fitting inside the other, then  sweat-
solder tngother. Also make an adapior of
closc-grained hardwond to it inta the
end of the vacuume-cleaner hoxe. Phae-
jmint compound is used only af 1he tees
where the hall anion and reducer s orews
into the tees. and where ﬂ](‘ Tw=in, Pearner
nipples screw info the veduceers. All the
initita of the cas line should be texted for
lrakaze wath thiek seapy waler brushed
ant when the barner i first asced.
Cruethle, tongs: A araphite-clay  cruci-
ble s best gt for economy voul onn nse
one made ap {rom a malleable-ivon pipe
vap and nipple of suitable size. A V2o,
pipe eap providad with a 6-in. nipple woere
nsed for the maodel shown. By providing
the pipe cap with {four machine-scvew legs
turned into tapped blind holes in the bot-
tom o raise the cruacible 1 to 3, i, the
Hames will meet under it and the heat will
he absorbed faster than il the dames con-
tact nnly the side of the crucible. Curva-
ture of the jaws of the tangs depends on
“the crucible diametier. The contact should
“he uniform and the tongs should be tested
for hoiding power before being used,
Drying oul the kEning: After 1the 3-day
dyving-out poriad vou ignile the gas and
allow small fames to bum without any air
last for about an hour 1o complcte the
rying nut of ihe hining. To imite the
wrnace place o lighted mateh inside near
n burner and turn on the gas supply glowly
to produce a small flame. Then turn on
the other bumer to ignite from the first
and turn it down Jor a small {lame.
After an houwr's time the air hlasi is used
for ahout 19 minutes. First open the gas
valves further so that the flames will rise
above the [urnace top. Then, while the air-
supply valve is closed completely. turn on
the vacuum cleaner, after which you open
the air valve siowly until the flames boe-
come light blue. Too mueh air in propor-
tion to gas will extinguish the [lames.
Avoid this by turning the gas valve almost
{ully apen. then twm the air valve wide
open alter which vou gradually deerease
the gus supply to each burner to reach the
point of maximum bhlast without flame
flutter. Aflter 10 minites vlnse the airv
valve fist and then the gas valves to
avoid a possible pop-back.
When the furnace has cosled you inspect
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AT MORE THAN BOTIOM
DIAMETER OF FURNACE

FURNACE STAND

the Bning for eracks which are alnosg
cerfain o develop. Fill the cracks with
prepared  relvactory coment or fee vl
and allow this 1o drv out before the next
firing. Crack filling is repeated 3o more
cracks develop. When operaling ot maxi-
it hlast, the furnace can be covered
almost entirely with a picee of ashestos-
cemoent hoard to vetain heet, To inspect the
charge vou remove the cover with a pair
of tongs and ohserve the contents of the
cracible throush caloeed vhosses, Use the
skimming Jadle to drop come horpx inte
the molten metat, Use teenuical wrade
horas available st photo-sapply hoases,
Skim off the resulting dross or seam hetore
removing the erucible tor peuring.
Safety rules: An LP gas tank should be
locateord outside the building, and the gas
piped through o 2s-in. copper tube pro-
vided with one gas valve ot the tank and
aother inside the building,

Lecate the furnace on an carth o con-
erete floor that slopeg ovay from walls
or combustible materiab, The ter shoudd

‘Please turn ta poge 190
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Dam It!

Leaky radiator owners swear by it. And
Mac’s guarantees it. it stops high pres-
sure leaks up to 20 pounds. It stops zall
leaks fast. Mac's Seaier and Stop lLeak
mixes with any anti-freeze, too. if some-
body tries to sell you something less,
tell himto go to...

MAC'S SUPER GLOSS CO., INC.
Les Angelec 42, Catit,, Cincinnati 26, Ohio
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Home Fire Escape
iContinued from poge 145)

Of course, the real value of any alarm
system depends on how efficiently you've
trained your family to nse those precious
extra minutes the warning gives you, You
should all know a few basics about emer-
ceney procedires, Wherever practical, you
should sleep with upstairs bedroom doors
shui. By the very naturve of a two-story
home's construction. its stairway is a chim-
ney for heat and smoke. The door pro-
vides a barrier that can save your life.

If you awaken to the alarm and find the
door hot to the touch—daon’t open itt You
may be felled by the rush of searing gases
that have built up behind it. It's always
wise to have provided an alternate escape
route out the window of principal upstairs
bedrooms. You can buy a rope ladder or
make one of the several types detailed in
PAr's June, 1962 issue. But these require
some special treatment if you want to
vonceal that ever-ready coil you must

_ store inside the escape window. The ad-
- vantage of the folding ladder shown on
. page 145 is that it's ready for instant use,

vet remains out-of-the-way on the outside
of the house. Assemble it on the ground,
using 1-in. strap hinges to attach the 2x4
sides to opposite faces of 10-in.-long 1x4s.

. Secure the low-folding side to the house

wall with tag screws, and provide a screw-
eyve to which the raised side can be tied.
Then, should that warning bell ever sound,
break the tie-cord for a fast exit. *w**

. Smeltling Furnace
. (Continved from page 147)

be kept a safe distance from the furnace,
A sheet~-metal box about 6 in. high and
about 3 ft. square, two-thirds full of dry
sand, should be located next to the furnace.

. The molding flash is set on the sand. The

crucible is held over the sand box on its
way to the molding flask for pouring.
With this arrangement any spilled metal
wili be confined safely. Surplus molten
metal can be poured into a depression in
the sand; it should not be left in erucible.

Wear asbestos gloves when handling the

. c¢rucible tongs. It's a good idea to have an

asbestos apren and to protect the face and
eves with an appropriate mask against
pnssihle splattering of molten metal. When

. adjusting the flame keep your face a safe
- distance from the furnace.
. Casehardening: Place pieces of soft steel

in a crnucible, burying them in fine-pow-
dered bone charcoal or patassium carbon-

* ate. Under high heat, steel absorbs earbon.

Then vou brush off scale, reheat cherry
red and plunge in cold water. L
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