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MAKE YOUR OWN

REPETITIOUS SPOTTING of holes in
light sheet metal is made much more con-
venient when the work is done with an
automatic center punch, since a hammer is
not required as with a regular center

unch. The cutaway drawing below shows

ow it works. After placing the punch on
the work, it is operated by simply pressing
down on the handle. This causes a short,
spring-loaded rod to enter a built-in ham-
mer and, in turn, release a clock-spring
trigger bearing against the end of the hard-
ened punch stem. This action releases the
hammer which is propelled downward
against a shoulder on the punch stem and
thus exerts a sudden, sharp blow sufficient
to dent the work. Obviously, the hammer
spring is stronger than the punch spring
and provides the driving force. The punch
spring serves to return the hammer and re-
set the trigger. It is important,
of course, to wind the springs of
the size wire specified. In as-
sembling the parts, you'll note
that the hammer spring is held
under tension by the knurled
screw cap which threads into
the end of the punch. The body
of the punch is machined from
a length of %-in.-o.d. steel or
brass tube. The hammer should
have a .005 clearance inside

the tube.
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Q\ METAL TURNING

AT g

Above, chest position is useful
for rough-turning metals. Glove
on left hand protects against chip
burns. Below, aluminum turned
with positive rake cuts smoothly
with o continvous ribben chip

RIBEOMN CHIP

LEATHER SLIDE AIDS IN MAKING

SMOOTH CUT

By Sam Brown

JOFTER METALS, such as brass and

4 aluminum alloys, can be turned on a
wood lathe, using ordinary wood-turning
chisels, The secret is in driving the work
at high speeds, 3000 to 3500 r.p.m. Rough-
turning metal takes more time than rough-
turning wood, and extreme care must be
used not to overheat the chisel blades and
draw the temper. After roughing, soft
metals such as aluminum, can be turned
to pattern with nearly the ease and speed
of ordinary hardwood. Even mild steel can
be roughed and turned, but more difficulty
will be encountered in making certain dee
cuts. For this reason carbide-tipped chise
are recommended for freehand turning of
the harder metals. Carbide-tipped tools
also can be substituted for wood-turning
chisels in any of the metal-turning opera-
tions pictured.

Cutting technique: The various cuts, with
chisel positions, are shown in Fig. 5, details
A to P inclusive. Generally, roughing cuts
in all metals should be done with negative
rake, that is, lift the chisel handle, as shown
in Figs. 1 and 2. Finishing cuts in brass
also are negative rake, but finishing cuts
on aluminum can be made with a heavy
positive rake, up to 45 deg. This gives a
true shearing action; the work is smooth
and the chip comes off in a long ribbon,
Fig. 3. One exception to positive rake in
turning aluminum occurs when a chisel is
used to cut its own form. Positive rake
on this cut will cause chatter. If yvou turn
with negative rake, detail J, Fig. 5, and
with a press-and-release action during
which the handle of the chisel is raised, the
cut will be smooth. Fig. 20 shows this same
operation. Refer also to Figs. 6 and 7.

Another special freehand-turning tech-
nique is the rocking stroke, shown in de-
tail F, Fig. 5. The chisel takes short bites
with a pivoting or rocking action and does
not move along the tool rest as in ordinary
turning. The rake is zero or negative. Com-
bined with a chest pnsltmn and body move-
ment, Fig. 1, this stroke is especially good
for mugh—turning steel and brass, both of
which tend to resist penetration. In the
ordinary method of cutting, the chisel is

POPULAR MECHANICS



RAKE-FINISHING CUT
AL LA

RaKE A5 SHOWMN EXCEPT
FORM CUTS, DETAIL J

CYLINDER

-

ROUND-NOSE CHISEL 15
BEST FOR MOST CUTS

PRESS IM, LIFT HAMDLE
AMD RELEASE PRESSURE

LONG CURVE

DOWHRMHILL
CUT 15

M BEST

POINT ROUND-MOSE CHISEL
i FEED DIRECTION

held somewhat more level and is moved
along the tool rest as in wood turning.
Movement is aided by polishing the tool
rest or by using a waxed piece of leather
under the tool, as shown in Fig. 4. Spring
action of the leather also will help to pre-
vent chatter in deep cuts.

Work speed: Generally, the top speed of
the lathe — usually 3400-3600 r.p.m. — can
be used for aluminum up to 115-in. diam-
eter. Larger work and harder metals may
require lower speeds. As shown in Fig. 6,
a speed of about 500 f.p.m. is best for aver-
age work in any metal. To support the
tailstock end of the work at high speed, it
is best to use a ball-bearing center as in
Figs. 1 and 8. A dead center also can be

SEPTEMBER 1953

SQUARE CHISEL WORKS BEST
WITH ANGLE CONTACT
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TAKE SMALL BITES FOR
SMOOTH, FAST CUTTING

SPEAR-POINT CHISEL
GIVES BEST RESULTS

FIMISH WITH 5QUARE
CHISEL HELD AT AMGLE

Cutting technique feotures both woed and metol-turming methods. Two speciol techniques are the rocking
strake, detail F, which is good for roughing, ond the press-relescss system of using form cutters, detail J

used but must be continuously lubricated.

Turning procedure: Simply follow ap-
proved methods for wood turning, but
watch the rake angle of the turning tool.
For clean, fast work, a half pattern tacked
to Y-in. plywood saves time. Work the
chisel right over the pattern, Fig. 8, to set
off lengths, using negative rake to avoid
nicking the work. en proceed in the
usual manner, as shown in Figs. 9, 10 and 11,

The graver: The graver, or diamond-
point tool, is an old-time favorite for free-
hand metal turning. It usually is made
from carbon steel. You can make your own
from a square file, 3§ in., or larger, F?rimi-
ing the bevel as shown in the inset, tﬁ 13.
For small V-cuts, the tool is used with the
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Zuick GUIDE TO METALS for Prechand Turning

1o}

ROUGH-TURMN THE VARMIUS DIAMETERS

EASE OF **SPEED (Feet per minute)
AL CUTTING* CARBON | HI-SPEED CARBIDE WA
300 300 300 The ideal turning metal. Works well at any
Alyminum 50% 400 &00 600 speed. e positive rake for most euts. Alley
BOO 2000 Up to 800D | 115 (Alcoo) is best for turning.
150 300 300 Haorder to furn thon oluminum. Use nego-
Brans 15% 300 400 500 tive roke. Fres-cutting yellow bross ond ofher
350 700 1000 leaded brosses turn the best
150 300 300 Similor to oluminum. Speed should be kept
Maognasium 50% 300 500 500 under 1000 f.p.m. when cutting dry to avoid
400 700 700 fine, hot chips which may ignite.
60 to 140 fp.m. 300 Reguires firm pressure. Use only corbide
Soft Stesl 8% Too slow for 400 chisels for freehond turning ot high speed.
i hand turning 1500 Screw stock is best for fwrning.
* Approximate machinability ** High ond low limits are given with recommended spesd in
based on hardwood at 100% hoavy type. Use table below te convert to revolutions per minute
7 F.P.M. to R.P.M. bevel up, Fig. 13. For other cuts, the tool
DIA. OF FEET PER MINUTE is worked with the bevel down, Fig. 12,
WORK 300 | a00| soo| eo0o | soo | 1000 Note in Fig. 14 that the chisel contacts
high on the work. It is common practice to
» 054 4580 i :
- i _e el Bl rock the stroke, covering a small area and
3 1530 | 2032 | 2540 | 3060 | 4064 | 5080 then moving to a new position. 5
Assemblies: When the work varies wide-
"~ 1nso | 1528 | 1910 | 2 e RS
il fout M ly in diameter, such as the candlestick in
144" 754 | 1008 | 1272 | 1508 | 2092 | 2544 Fig. 15, you can save time and material by
2 574 | 7e8 | 956 | 1148 | 1538 | 1912 making separate parts and then press-fit-
ting together, Fig. 16. Be sure the work is
* J82 | 302 | 636 | 764 | 1004 | 1272 cool before making the final cut on a tenon,
3 286 | 384| 478 | 572 | 768 | 9s2 as hot metal shrinks and you may end up
P with undersize work. A threaded assembly
& 192 | 256) 320 | 384 | 512 | 640 is generally best since it gives a positive

fit and also permits easy disassembly when
necessary. On the aluminum hammer, Figs.
17 to 20 inclusive, the thread is cut with a

CHECK COMSTAMTLY WHILE TURMNING I
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GRAVER CAN BE USED WITH BEVEL UP FOR V-GROOVES
OR WITH BEVEL DOWHN FOR TURMING.
MOTE CUTTING ACTION

CUTTING
——  EDGE TANGENT
14 O WORK

—

15-13 die, as shown in Fig. 18. The hole in
the head, Fig. 19, is tapped on the drill press
to assure a straight thread.

Polishing: At high speed, the turning
tool leaves the metal quite smooth. Abra-
sive as fine as 2/0 grade will rough up a
good turned finish. The abrasive paper o1
cloth is useful, however, in smoothing con-
tours, Steel-wooling atter turning gives an
attractive satin finish. A high polish, Fig.
21, usually is obtained with buffing com-
pound, holding the abrasive stick against
the rotating work to transfer compound to
a cloth pad, as shown in Fig. 22. Of the
various compounds, emery is coarse enough
to remove the fine tool marks. Tripoli PRESS-FIT ASSEMBLY SIMPLIEIES
also will cut, but much finer. Red or white JOB OF TURNING PIECES WHEN
rouge burnishes the surface to a high luster., 16 DIAMETERS VARY CONSIDERABLY

%" X oW"
OVER-ALL
s .13 THREAD
%" COVE CUTS

!
| !

—

[ 17| ALUMINUM HAMMER

THREADED ASSEMBLY |5 WORKED WITH TAPS AMD DIES—
HAS ADVANTAGE OF PERMITTING DISASSEMEBLY OF PARTS
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POLISHING SCHEDULES FOR ALL SOFT METALS

Use o 6/0 oluminum-oxide obrasive or 3/0 steel
woaol, dry. Softer luster is produced with scapy-water
lubricant. Dry pumice on wet cloth gives similar re-
sults. Rottenstone opplied in same way is svitable

=
=
—-
p=——
rm—
——
o
=
fr—
—
_—
sare=m- |
ibi!

Work up o satin finish first and fellow with tripoli
buffing compound. Finish with o stainless-stesl
compound te remove all scratches, A mirrer polish
is eosily obtained with a red or white rouge

Above, when polishing apply stick to metal. Abro-
sive will be picked up by cloth without loss. Below,
several examples of freehond turnings in various
metals include cigarette holder, pipe and miniatures

CAMDLE CuP
144" DIA. ~
ALUMIMLIM

I:,:Il.

What to make: Turned projects in metal
include candlesticks, Figs. 24 to 37 inclu-
sive, ship's wheels, lamps, cigarette holders,
salt shakers, jewelry, stamp dispensers,
paperweights, goblets and a variety of
other items. Miniatures, such as shown in
Fig. 23, are fun to work in either aluminum
or brass. The Early American candlestick,
Fig. 24, is fully detailed and makes an in-
teresting project. The base or tray is a
simple spinning project and can be worked
by either spinning the metal disk into a
hnlluw chuck or over an external chuck.
The ring handle can be soldered instead of
using the screw fastening shown. All of the
turning on this job can be done at 3400
r.p.m. although a somewhat lower speed is
quite satisfactory. At 3400 r.p.m. and with
zero rake, chips from the roughing cut will
be quite hot, making it advisable to wear
long sleeves plus an old glove on the left
hand. Also, in all metal turning by the
freehand method wear goggles to protect
the eyes from flying chips. Be sure that
there is no end play in the lathe spindle and
that both centers are tightly seated. * % *

Early Amenican CANDLESTICK

3. 48 THREAD

HAMNDLE
1% DIA,
ALLMIMLIRA

BASE, 18.GA.
ALUMIMUM OR
FEWTER
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TIII!HING SCHEDUI.E smm CMBI.ESTIU(

Chuck round steck in collet or @ Make layout marks, then rough in Use o square-nosed chisel to run
three-jow chuck ond center-drill stem with o round-nosed chisel. in shoulder cuts. Be sure to hold
the end for ball-bearing center MNote use of glove to protect hand  chisel firmly on the tool rest

When curve nears the finish di- True the curve by using obrasive Bore the condle socket with
mension, uvse a 1%-in. ring to  cloth wropped around o length of on ordinory drill bit first. Then
check rodius of the curved portion  11:-in. tubing. Use light pressure taper with a square-nosed tool

Above, finish top of socket with  Above, ofter polishing cut work  Above, mount socket on wooden
round-nosed tool. Below, drill free with hacksaw. Below, when  form to face off stem. Below, turn-
stem 5/32 in. and tap 10-24 thread finished, handle is cut off as shown ing of handle on hardwood form
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Pinch Bar Has Steel Rollers
For Moving HEI‘.I‘UT Objects

Fitted with steel rollers, this pinch bar
is especially useful for moving heavy
equipment in shops where crane facilities
are not available. It consists of a length
of heavy bar steel shaped as shown in the
detail, and fitted with an axle inserted
through a hole in the lower end of the bar
on which the rollers turn.

Vacuum Cup Holds Brush

The annoyance
of having a shop
hand brush fre-
guently mislaid or
lost will be less
likely if a rubber
vacuum cup is
screwed to the
back of the brush.
This will encour-
age the user to
_stick the brush
" against the sink
backboard when finished. When the brush
is replaced, the cup may be removed and
used on the new one. Use a vacuum cup
having a screw-type base.

Float Arm With Flexible Link
Protected in Watering Tank

Livestock cannot break the valve float-
ball arm in a watering tank by licking or
nudging it if a flexible link is incorporated
in the arm. This can be done by cutting
the arm near the ball and forming an eye
on each severed end. Then a 1 of small
chain is connected to each of eyes. It
may be necessary, however, to bend the
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arm downward to accommodate a chain
long enough to allow the ball enough play.
Harvey Muller, Danboro, Pa.

Floodlights on Wooden Standard
Provide Portable Trouble Lamp

Consisting of
three floodlights
and a bulb with a
reflector mounted
on an B8-ft. stand-
ard, this portable
trouble lamp can
be used to illumi-
nate large areas of
a shop or factory
for night work. It
also may be used
to provide light
for picnies and
other outdoor ac-
tivities. The ﬂnudhght.s illuminate a large
area surrounding the standard, while the
bulb fitted with the reflector illuminates
the area directly under the lamp. The
floodlights are clamped to a heavy pipe in-
serted through a hole in the top of the
standard, which consists of two 2 x 4s
nailed together and braced on four sides to
a cross of 2 x 4s that serves as a base. A
crosspiece nailed to the standard holds the
coiled electrical cord when not in use.

Grover Brinkman, Okawville, Ill.

Slgn: From Scrap Mniermls
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APPLES
FORSALE

Attractive, easy-to-read signs similar to
the ones shown, help one orchardist sell
apples at his roadside stand. The upper
sign consists of letters that are cut from
fiberboard or tough cardboard and tacked
to thin wooden strips mounted on cross-
pieces. With the exception of the black
trim, the entire background of the sign is
painted red, while the letters are painted
either white or black. The detachable sign
below is a varnished board on which red
cardboard letters are mounted. This !_ili'ﬁn
also has a black trim around the edges.
signs are supported by serew hooks,
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