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i How to work
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opper piping is light and extremely

durable, requires no threading of the
ends to join it, comes in varying diameters,
wall thicknesses and degrees of hardness,
and is suitable for both het and cold-water
systems. To join copper piping, there are
many types of fittings to cover every part
of the plumbing layout. A number of com-
mon fittings are shown at the left.

Copper pipe can be joined using either
soldered (also called capillary or “sweat”
joints? or scerewed (compression fitting:
toints. Compression joints are of two types.
With the first, called a “bead” fitting, the
tubing is pushed into the fitting, a bead of
jointing paste is applied around the tubing
in front of a compression nut, and the com-
pression nut is tightened onto the fitting.
The result is a watertight fit. The second
type is called a “flare” fitting because the
end of the tubing is funnel-shaped with a
special flaring tool (below). This shaped
end receives the male end of the fitting; the
compression nut is then tightened to finish
the connection.
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Types of copper piping

Type Yemper .
K Hard {rigid) or scft {flexible)
L Hard or soft
M Hard only

. Equipment needed

Propane torch

Tubing cutter

Hacksaw with reamer
Smooth tile Sandpaper or fine
Tubing bender steel wool .
(also known as Soider
a “hickey”} Flux

- To be sure the type of copper piping that you
use for a specific application complies with fo-
-cal piumbing code, always check with your lgcal
.building department. in general, Type L can be
‘uged below ground, Type M above ground. For
‘a superior installation, use Type K below ground
nd Type L above ground.

apillary or ‘sweat’ joints

Property preparec. a sweated joint will provide

many years of troublefree {nonleaking} sevice. Al-

though your joint may leak the first couple of

~‘times vou atiempt to sweat pipe. you'll scon be

w5 ‘swealing copper pipe Just like a pro by getiling a

L clittle practice under your belt and by following
the rufles outiined on these pages.

Te understand the principles of sweating pipe,

- you shoutd understand how capillary action warks.
_ Whnen the end of a copper pipe is inserted as far
as possible into a fitting. a small amount of space
will remain betwsen the inside wall of the fitting
ang the outside wall of the pipe. When the fitting
is heated with a propane torch and solder is ap-
plied arcund the pipe at the outer 'edges of the
... fitting, the solder will be drawn into this space by
“. capillary action, bonding the pipe and fitting to-
.gether securely. Such action will be the result
s regardless of whether the piping will be running
. horizomtally or verticafly.

If you're repairing or adding to an existing cop-
per piping system. remember that all parts - to be
joined first must be completely dry. After the sol-
dering is done and the joint cooled to room lem-
perature, test the work for possible leaks.

Cutling and cleaning

1. CUTTING

Cut pipg to length using a tubing-cutter (1) or a
fine hacksaw blade. Make sure the cut is square
and the pipe remains round and true. Cutting with
a hacksaw blade leaves rough edges on the inside
and outside of the pipe, while a tubing cutter
leaves rough edges on the inside of the pipe.
Remove burrs on the outside of the pipe witt® a
smooth file or sandpaper and #n inside with a
reamer (2} oy rattail file. Clean the end of pipe with
steel wool or a strjp of sandpager (3).
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;4 ASSENEBLMG BITTING AMND TUEE

Ten steps Tor assembling copper piping
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10. APPLYING SQLOER

.Assembling copper system

After you have thoroughly cleaned the inside of

the fitting socket (Step 1 leftl. apply a thin coal

0t Hux 1o the end of me pips (Sizo 2) and the In-
withh @ smail. clean

ide of the iin
“brush. Then o : tightly into the fithing
TS hightly in order to
listribute the flw eniy. Wine off any excess
jux that remains and aspiv heat with a propaneg
orch o the fiiting (Step 35
In the same manner, v flux to the second
aength of tubing (Step & ert in the fitting (Step
7) and apply a ftams 1o DCth the tubing (Step 8)
and fitting {Step §. Melf the soider frem a spool
of soldering wire arcund the tbing-fiting joint
Step 10. above).
= Flux for soldering is mildly corrosive. It contains
Zinc ang ammorium chignides in a petroleum base,
cand is used &s a protective coating on the matal
‘and as an agent to help the solder flow Always
stir flux belore you use
The cardina! ruie in chicosing & solder is to buy
a quality solder. Most sclders for household
ptumbing iops are ¢omzosed of 50 percent tin
tand 50 percent iead. If the joint requires a solder
o of greater sirength. use ong comprising 95 percent
Ytin and § percent anhimony
" De not clean. flux and assemble mare copper
piping than you can sclder in about two hours.

Soldering tips

Remember to align joints with adequate support be-
tore soidering, and o place ac strain on them
When scldenng. use torch with sweeping motion—
tubing and fitting should be at same temperature
for best flow of scider into joint. I solder forms
tlumps, joint is nct hot enocugh. If there is no
question that the joint is hot encugh but solder
stilf does nect fiow fraely, overheating resulting in
burned flux is iikely. and the joint must be started
-again from Step 1. As soon as solder has set. use
a wet brush or rag 1o crack and remove flux (re-
“move it from inside of pines by flushing with water}
remove ail flux before pressure-testing the joint—
if necessary use 2 wirg Grush_ [ yvou have to redo
a jeint, reflux the entire ioint area before applying
heat to unsoider.

BASIN WRENCH

SELF-LOCKEING
PIPE VISE

Toolbox additions

If you plan on doing most of your own plumbing
jobs. tne four tools shown above can be valuable
additions to your toolbox. The two pictured at the
tog are available at most hardware siores, while
yGu may have to visit a2 plumbers’ supply house 1o
find the lower two. :

Vise-grip pliers, with serrated jaws and locking
nut, are aspecially useful when working with small-
diameter pipes. A basin wrench, whose grpping
head is adjustable. will save you many bumps and
knocks on head and hands when you are installing
a basin where there is little room for swinging
ordinary wrenches.

A pipe cutter, which is faster and more accurate

than a hacksaw when cutting iron or galvanized .

pipe. is operated simply by starting the cutter over
the pipe, and. as it is revolved, tightening the
nandle gradually to deenen the cut. Thread-cul-
ting oil should be applied to both the culter and
the pipe.

A self-locking pipe vise has V-shaped [aw®
that grip the pipe frem both top gnd bottom. It
eliminates the need for a helper to hold the pipe
while you do the cutling. ’ L
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By Sam Brown

F YOU BEGIN with soft aluminum and
work it over a simple form you can spin

a bowl in less than five minutes after the
i©  job is set up. Aluminum spins very easily
' and does not tend to score or buckle under
the forming tools. It need noi be an-
nealed during ordinary spinning pro-
cedure as it will take medium-radius
bends. It stretches to form tapers with-

- put eracking, and offers no undue resist-
_ance to flaring, beading and hemming.
Pewter has similar characteristics but is
rather expensive. For average work pewter
1s the easiest of all metals to spin. Copper
:and brass have much higher resistance to
‘spinning and require frequent annealing.
. Equipment: For spinning simple projects
jn aluminum and soft copper, all the special
‘equipment needed is shown in Fig. 1.
Nooden forming tools generally are used
‘on these metals. For more advanced work
ou would need a complete set of special
pinning tools, but these are not necessary
for the projects detailed. In addition to the
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B METALS

THICKNESS

ANNEAL

LUBRICANT REMARKS

Aluminus

16 tc 22-gavuge.
18-ga. suitable
for most work

650° — just chars
pine shavings.

Water aor air cool

14 to 20-gauge.
1B-gouge s
most popular

Neo annealing
required

20 to 2é.gauge.
23-ga. svitable
for most work

1000° - biack-red.
Quench in water
or gir ¢ool

Some as copper

Sam= as copper,
except air cooling
may be preferable

Any kind of lubricant

can be used:

Luw cost. Easy te spin. Annealing not
needed for average work., Use ALCOA
25-0 or equal (pure, soft aluminum)

BEESWAX

BURNISHING SOAP | Eosiest metol to spin, machine and
TALLOW solder. Costs several times as much as
TALLOW CAMDLE aoluminum — too much o be proctical .
CUP GREASE

Rich golden-red color often desirable.
LAUNDRY SQOAP . L )
Resists spinning, hence thinner metal

= specified. Requires frequent annealing

A dry iubricant, such | In general, sume os copper, with in-

as beeswax, is racom- | creased tendency to crock and buckle.

mended

Requires very frequent annealing
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items shown you will need heeswax for
lubricating the metal and glazing the hard-
wood chuck over which the metal is
formmed. Lathe headstock bearings should
be in gooed condition as they must take
fairly heavy thrust. If vou plan several
projects it will pay to purchase the ball-
bearing tail center, Fig. 1. The ball-bearing
center turns with the work and does not
require frequent lubrication to prevent
heating as does the nonrotating cup center,
However, the latter can be used for occa-
sional jobs. The special tool rest can be
rurchased ready to use or one can be made
to fit vour lathe as in Fig. 1. Also, you re-
quire ithe hardwoed chuck turned to the
form of the finished project. The chuck
must be turned and sanded smooth and
glazed with beeswax while in the lathe.

How spinning is done: Figs. 4 to 7 in-
clusive show how to set up and spin the
popcorn bowl pictured in Fig. 3. Projects
such as the bow! usually are referred to as
low-form types and require no reverse
chucking. After the metal disk has been
cut to the required size it is centered be-
tween the chuck and the follower as in
Fig. 4. Adjust the lathe to give a spindle
speed of about 900 r.p.m. This speed can
be used for nearly all average spinning
projects on a small lathe, Begin by apply-
ing pressure at the base of the chuck as
in Fig. 5, keeping the point of the tool in
a small area not more than ¥ in. wide.
Aluminum begins to spin over the form
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“lamp base in spun copper offers o geod exomple of reverse
first and second chuck. Job is finished with o rolled edge or o bead os shown below,
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Candle cup, pictured above
and detailed at left, is spun
over what is called o high
form. Chuck is turned down
by stoges to hring work to
required rise. Metai must
be annealed frequently
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readily when pressure is applied, detaif A,
Fig. 8, but the rim bells back toward the
tailstock as in detail B. Straighten the rim
with the back stick as in Fig. 6 and the
detail C, Fig. 8. When spinnihig the next
15 in. of metal onto the form, make the
stroke toward the base of the chuck as in
detail D, Fig. 8. From this point on the proc-
ess repeats. Spin 2 in. of metal onto the
chuck, straighten the standing edge, then
continue spinning by l%-in. stages until
the howl reaches its full form. As the final
step trim the edge as in Fig. 7.

Edges: A flared edge forms naturally in
the spinning process, Fig 11, but the edge
can be spun tight to the chuck and finished
square if desired. The popcorn bowl, Fig.
3, has a flared edge. Applying pressure on
the left side of the flare with the back stick
will widen it or start a roll as in Fig. 11.
This can be carried over to form a bead or
pressed flat to form a hem, Fig. 11. Turning
the roll over to frrm a bead reguires con-
siderable practice and the process is some-
what difficult to picture clearly in se-
quence. After the roll has been turned
slightly more than that shown in the upper
right-hand detail in Fig. 11, it is helpful
to file a half-round notch in the end of the
forming tocl and use this to tuin the bead
to the full form.

Copper lamp base: This project, Figs. 9,
10 and 12 involves reverse chucking of the
base and high spinning over a long form
to shape the candle cup. Both parts of the
base are of copper which must be annealed
while spinning. These requirements put
the job up in the professional class. Note
the spinning characteristics of copper in
Fig. 2. The tray requires reverse chucking
detailed in the three steps in Fig. 9. With
the experience acquired in spinning the
popcorn bowl, you won't have any trouble
with the lamp base and reverse chucking

FPOPULAR MECHANICS
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the {ray will require 2 Tiitle more time, but

high-spinning the candle cup takes more
skill.

High forms: Figs. 13 to 15 inclusive pic-
- ture the procedure in spinning the candle

‘cup on a high form. It will be noted that
the rise of the curved portion of the cup
. Is considerably greater than one third its
'_liametex This classifies the job as high-
{form spinning and means that it must begin
on a starter chuck as in Fig. 17 and finish
-as in Fig. 18. In this case the chuck is
trimmed for the successive spmnmg stages,
- The inciuded anrgle of the chuck should be
at least 90 deg. at the start. Some shapes
‘will require a starting chuck of 120-deg.
neluded angle. Each time the chuck is
“trimmed it is necessary to spin the metal
‘down to the chuck throughout the full
“length, as otherwise you may experience
“trouble with cracking. Fig. 14 shows the
first stage nearly complete; Fig. 16 pictures
~an intermediate stage and Fig. 13 shows
the finai roll-over being made at the rim.
Copper “grows.” or “builds.” considerably
as it is spun and must be held to a uniform
stretch by making most of the forming
‘strokes toward the failstock of the lathe,
Even with this precaution it may be neces-
‘sary - to trim the excess metal as in
~Fig. 19, when the shape nears the final
.- form. Trimming off excess metal relieves

‘stresses to some extent and may help to
. prevent cracking near the rim, a common

irouble when spinning over a high form.
Keep the work well lubricated with bees-
wax as the spinning progresses,

Annealing: When spinning copper over
any form having even a slight rise it is
.necessary -te anneal frequently. Pressure
- .of the forming tool crystallizes (hardens)

‘copper quickly. In average spinning pro-
cedure the change will be noted immedi-

-ately by the opezator due to the sudden

JUNE 1954

Metal spun over high form tends to stretch. Edge vsu-
ally must be trimmad before spinning to final shape

increased resistance of the metal. When
this occurs stop and anneal. Clean off the
beeswax lubricant with turpentine and
place the work over a gas burner as in Fig.
15. The temperature of the metal should
rise until it “blooms” into colors and then
turns black. A few seconds after it blackens
remove from the flame and quench in
water. In some cases it is advisable to per-
mit the work to air-cool, especially when
it is in the final stages of high spinning. The
black scale ieft on the surface will do no
harm and is easily removed in the {inal
polishing operations. A quenching solution
of five-percent sulphuric acid will keep the
metal clean. Caufion: Sulphuric-acid solu-
tion must be handled with care. Do not
permit it to come in contact with the skin.
Dispose of all unused portions. * k%
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