TECHNOLOGY

Pipes of Plastic

Plastic pipes, light in weight, low in cost, strong and
durable are expected to replace most of the metal
plumbing before long in newly built homes in many states

By Ruby Yoshioka

» TOYS, textiles, kitchenware and now
plumbing. Plastics have surrounded us
and even entered into the very heart
of the household.

Whether we like it or not, plastics
have taken over. There is almost no
area plastics have not penetrated and
it is becoming a plastic world.

Among everyday uses, plastic pipes
are of special interest. They cover a
broad area of our lives and have had
a strong impact in many industries
from household plumbing to oil well
drilling.

Although in most uses they have
now become routine, such as water
sprinkling systems and oil transmission,
plastic pipes have not yet been com-
pletely accepted for plumbing.

Just as did fabrics woven of man-
made fibers, now such an essential
part of our textile industry, pipes made
of man-made materials must overcome
resistance for nation-wide acceptance.
So far, these pipes have been accepted
in some areas in all 50 states, and
statewide codes have been established
in about half of them.

Customers Need Convincing

People worry about whether plastics
will hold up as well as iron or copper,
the natural products. Will they last for
50 years or more? There is no proof
yet, because the industry is still too
young. Tests indicate that they will,
but customers must be convinced.

The phenomenal growth of the plas-
tic pipe industry is shown by its rapid
rise in annual production from $10
million in 1955 to $75 million in 1963.
With broadening uses and new market
potentials the market may reach as
high as $350 million by 1972.

Until recently most of the plastic
piping was for water lines outside
buildings, irrigation installations and in-
dustrial uses.

Now the big drive is for plastic
plumbing in every household.

In order to place pipes in homes,
new building codes had to be formu-
Jated and standards established. Con-
gressional hearings and conferences
had to be held to overcome the re-
sistance and skepticism of builders and
others involved. Finally, a special com-
mittee of industry representatives, wa-
ter works officials and specialists from
the field of plumbing and sanitation de-
veloped a Model Plumbing Code. New
commercial standards for plastic pipes

Celanese

PLASTIC ‘TREE—A plumber’s helper carries a plastic plumbing “tree” during con-
struction of a low-cost housing unit in Ponce, Puerto Rico. The tree, weighing only
about 50 pounds, would weigh more than 240 pounds if made of cast iron. Made by
Celanese Plastics Company, the lightweight ABS plastic substantially reduced plumbing

costs and construction time.

have also been set by the U.S. De-
partment of Commerce.

Since its first appearance plastic
pipe has had to prove its worth. It
had to show that it could do what
metal pipes do and also that it had
some qualities that metal pipes did not
have. Otherwise there would be no rea-
son for changing from the long es-
tablished use of cast iron, wrought
iron, and copper to a new unknown
material.

Plastic pipes for homes, at pres-
ent, are usually used for bringing water
to the home and for drain waste and
vent (DWV).

Plastics used in piping are those
known as thermoplastics, a class of
polymers that soften when heated and
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become rigid again when cooled with-
out any chemical change.

There are now three main thermo-
plastics that are used for plastic pipes
—polyethylene (PE), polyvinyl chlo-
ride (PVC) and acrylonitrile-butadiene-
styrene (ABS).

There are certain common charac-
teristics that make them suitable for
pipes.

The surface of thermoplastics is
smooth—no rough surfaces, no sharp
edges. Thus, things do not get caught
and clog the drains—they go sailing
through. Since there is less friction,
drainage is faster and pipes of smaller
diameter can be used.

Plastics, being polymers, consist of
long chains of thousands of simple
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molecules, called monomers, linked to-
gether. The chains, like tiny threads
of various lengths, line up randomly
along the tubes, enabling linear mole-
cules to be pushed and bent without
breaking, thus giving flexibility to the
pipes.

Plastic pipes are therefore more re-
sistant to impact than metal ones and
adjust better to shifts in the house or
ground.

Polyethylene, the most flexible of
the three can be bent to fit the need
as it is being installed.

The plastic can also be made more
rigid for particular purposes by increas-
ing the length of the chains or by
cross-linking—that is, by connecting
the long chains together by branching
—Ilike rungs in a ladder. The single
chains thus joined are no longer free
to slip and slide at will, and make
the material more rigid.

Plastics do not conduct heat as read-
ily as metals, as one can see by touch-
ing a piece of metal and a piece of
plastic. The metal will feel colder since
it carries the heat of the body away
more quickly. In the same way, hot
greases flowing down the drain do not
chill as rapidly in plastic pipes as in
metal ones, with the result that there
is less clogging.

Thermoplastics Rust-Free

Thermoplastics are inert. That is,
they do not react with other chemicals.
They will not rust by combining with
the oxygen in the air or soil, and will
not corrode by combining with the
liquid flowing through the pipes.

Being nonconductors of electricity,
they do not ionize or go into solution
when exposed to most household chem-
icals, salts and acids. Thus they do
not suffer electrolytic corrosion as met-
als do.

Another important factor in their
favor is lower cost, an asset for low-
cost housing in the United States as
well as developing countries. Plastic
piping reduced the expense of plumb-
ing by as much as 38% in a new
1,000 unit low-cost housing project in
Ponce, Puerto Rico.

It is also only about one-fifth the
weight of cast iron pipe, and is thus
easy to handle. In the above project
completion rate was stepped up by
some 59% and a plastic piping “tree”
weighed only 50 pounds compared to
the average weight of 240 pounds for
cast iron soil pipe of the same size.
Of the three plastics, PE, PVC and
ABS, polyethylene is the most widely
used. The pipe, colored black with car-
bon black, can be coiled for transpor-
tation. Until recently, PE dominated
the industry accounting for 65% to
75% of all plastic pipes made.

Because of its excellent impact re-
sistance at below-freezing temperatures
in addition to its other properties, it
is useful in low-pressure, low-tempera-
ture cold water service, such as in
drainage and irrigation.

The pipes are made of the same
material as the transparent polyethy-

lene bags that are soft and flexible,
but the molecular chains in the pipes
are longer. Polyethylene comes in vari-
ous grades of strength, the toughest
and best having around 750,000 mono-
mers in a chain. The longer the chains,
the harder and less flexible the PE.

PVC and ABS are used for drain,
waste and vent. Of the two, PVC is
more popular at present but ABS is
coming to the fore and just recently
was granted approval for use in per-
manent residences.

A polymer of vinyl chloride, PVC
has all the favorable properties of ther-
moplastics. It is a petrochemical high
in strength and chemical and weather
resistance. It displays perhaps the best
all-around properties of the thermoplas-
tics. Since it does not support combus-
tion, it should be in great demand
for household plumbing and is now
used in some U.S. Navy ships for that
reason.

PVC, first introduced into the pip-
ing industry in 1952, is now manufac-
tured by about 40 companies in the
United States.

Rigid ABS is increasing in impor-
tance and is one of the most impor-
tant plastics used for DMV purposes.

Recent tests have shown that pipes
made of this plastic are stronger than
those made of copper or iron. Al-
though ABS weighs only one-ninth as
much as service-weight cast iron, it is
much stronger and retains its impact
resistance even when temperatures dip
below zero, thus avoiding damage in
cold weather installations.

The ABS pipe, being resilient, re-
bounds from heavy blows, while cast
iron breaks into fragments and copper
tubing buckles under impact.

ABS pipe is used in 98% of the
mobile homes built in the United States.

However, there is one drawback in
plastic piping—thermoplasticity.

The temperature range of polyethy-
lene is from 160 degrees F. down to
—60 degrees F. If the water is too hot
the pipe will become soft. Therefore,
it is suitable only for cold water sys-
tems.

Housewives, naturally, are opposed
to having two types of fixtures, hot
water with bright chromium and cold
water of black plastic. However, plastic
manufacturers are working to design
a plastic that will transmit liquids at
temperatures higher than that of boil-
ing water (212 degrees F.). Test in-
stallations of such piping have been
made, but are not yet commercially
available.

So the versatile plastic may eventu-
ally win and homes may one day be
equipped with decorative fixtures

(Continued on p. 93)

RAY GUN! want to build a Laser?

You can build our Laser and Power Supply for only

100. The Laser alone can be built for $40. It is
the lowest cost QUALITY LASER system in the
United States. Shoots a_pencil-thin beam of light,
will burn anything in ts path in n fraction of a
second, even through

model, a real xndustrlally appllcable LASER. Blue
prlms directions, price and parts lists, only $9.95

M & J INDEPENDENT RESEARCH COMPANY
1607 W. 24th =2, Lawrence, Kansas, 66044

EXPERIMENTERS!

Need power sources

for: separATION?
ACTUATION ?
EJECTION ?
IGNITION ?

Consider Packaged
Explosive
Power units

for the best combination of
cost, reliability, safety, compact-
ness, simplicity, shelf life, and

response speed.

Many standard units, devel-
oped for aerospace programs, are
now inexpensively available off

the Holex shelf,

Send for your copy of the
special Holex Experimenters’
Catalog and Technical Manual,

Ask for data file 2076.
PACKAGED EXPLOSIVE POWER

corporated

2751 SAN JUAN ROAD
HOLLISTER, CALIFORNIA 95023



INVENTION

Current U.S. Patents

» A GLEAMING fluorescent light
that shows where teeth have not been
properly brushed is the idea behind a
patent granted by the U.S. Patent
Office.

The toothbrush and dye-containing
toothpaste to accomplish this earned
patent 3,261,978 for Dr. Henry Bren-
man of Philadelphia, Pa.

The teeth are brushed in approved
manner as usual. The difference is that
any spots inadvertently missed or not
entirely clean are coated with the in-
visible dye contained in the toothpaste.
When ultraviolet light illuminates the
teeth, the dye fluoresces, giving a bright
picture of any unclean surfaces.

The ultraviolet light is built into the
toothbrush, which has a white light
source and a filter that removes all the
radiation except that with a wavelength
of 3650 Angstroms. Two nontoxic dyes
that fluoresce at this wavelength are
fluorescin and erythrosine, both of
which have been approved by the U.S.
Food and Drug Administration.

After a first brushing, it is necessary
to brush again only those teeth or
areas that show signs of fluorescing in
order to complete the cleaning oper-
ation.

The toothbrush and toothpaste should
be available commercially within a year,
Dr. Brenman said.

Rigid-Rotor Helicopter

A light, less expensive method by
which the rotating blades of a rigid-
rotor helicopter are maintained in an
essentially fixed position, instead of
flapping a bit as they otherwise would,
earned patent 3,261,407.

Irven H. Culver, who won the 1966
Dr. Alexander Klemins award of the
American Helicopter Society for the
rigid-rotor system, assigned rights to
Lockheed Aircraft Corporation, Bur-
bank, Calif. Co-inventors are Thomas
F. Hanson and Lance G. Look, also at
Lockheed.

In the rigid-rotor system developed
by Lockheed, the helicopter blades are
attached rigidly to the hub instead of
being hinged. The patent covers the
virtually instantaneous method by which
the changes in both chord angle and
flap angle are detected, measured and
compensated for by a gyroscope.

Since the signals relaying the mea-
sured changes are combined before be-
ing fed into the gyro, the gyro can now

be made much smaller and more simply
—some 140 pounds worth. Pilots who
have flown the 4,700-pound Lockheed
Model 286 report that it is easier to
fly it than to drive a car.

Other Interesting Patents

The use of optical fibers to illumi-
nate the lungs and other organs that
can be reached for examination by tube
from outside the body earned patents
3,261,349, 350 and 351. Dr. Frederick
J. Wallace of New York assigned rights
to American Cystoscope Makers, Inc.,
Pelham Manor, N.Y. The optical-fiber
instruments can be sterilized without
difficulty and can be shaped as neces-
sary for the body part being examined.

Nobelist Giulio Natta, with Piero
Pino and Giorgio Mazzanti, all of Mi-
lan, Italy, were awarded another patent
for their process for polymerizing into
plastics compounds that originally con-
sisted of atactic macromolecules. Rights
were assigned to Montecatini Societa
Generale per I'Industria Mineraria e
Chimica, a company for which Dr.
Natta is a consultant.

A sound range and bearing recorder
for locating submarines underwater was
awarded two patents, 3,262,091 and
3,262,092. Although patent application
was made in 1951, the sonar device was
actually in use during World War II.
Both the application and issuance of
the patent were delayed because the
existence of the recording device was
classified for security reasons. The in-
ventor, J. R. Richards of Cheverly,
Md., assigned rights to the Government
through the Secretary of the Navy.

Do You Kaoww?

Canada’s first electronic computer
for use in air traffic control will be

installed in Newfoundland by mid-
1967.
During the Middle Ages, English

children were required to honor their
mothers by visiting them once a year
and bringing a “mothering cake.”

Castor oil is used in the manufac-
ture of all-purpose greases, hydraulic
fluid, artificial leather, printing ink,
soap and cosmetics.

GEMS FROM THE MOON!

. .

e TEKTITES
~ The ~ (See “TEKTITE" in your Dictionary)
PURPLE Found in Asian Jungle, Gem-like TEKTITES

fell molten from MOON in fiery meteor
shower! NASA studies TEKTITES for effect
of Interplanetary flight! Put the MOON in
YOUR pocket! Average TEKTITE $2.00,

POSSUM CHOICE  $5.00, LARGE-SELECT  $10.00,
Money back guarantee! Mailed Post Paid
———mmmm=—w day order received!
h 4 THE PURPLE POSSUM, Dept. SN, 21

2 W,
McNEIL DR., PHOENIX, ARIZONA 85041

LANGUAGES? Easy!

Listen & Learn. Only course designed for travel,
everyday life. 3 12” records, full of practical
phrases, English & language recorded. Full man-
ual with record text, phonetic transcription. Sepa-
rate sets: Spanish, French, German, Italian,
Russian, Japanese, Portuguese, Greek, Hebrew. $5.95
each. Money-back guarantee. Dept. SNL, Dover,
180 Varick St., N.Y., N.Y. 10014

Pipes of Plastic
(Continued from p. 91)

molded to suit the homeowner’s fancy
and to match the color of the Kitchen
walls or bathroom tile. With the pres-
ent copper shortage, plastic pipes will
become even more important.

Even the pipes in drab laboratories
may burst out in cheerful colors to
liven the traditionally somber walls.

Plastic pipes in all areas are being
continually improved and new ones are
being introduced. Most prominent
among these is polypropylene, expected
to account for about 20 million pounds
by 1968. Polydivinyl chloride, a rela-
tive of polyvinyl chloride, also may
become important. It has potential as
a high-temperature plastic.

Of course, plastic is not better than
metal in all aspects. But it is the com-
bination of weight, smoothness, low
cost, inertness and noncorrosiveness
that have been responsible for the prog-
ress of plastic pipe.

Now that the battle for recognition
is almost over, the next question is
which polymer will come out on top?
What new properties can be instilled
in a plastic to give better performance?

Only time will tell, but one fact
is certain—plastic pipes are here to
stay and a new era of plumbing is
at hand.

TEST SMOKE THE DUNSTAN AQUANAUT
t a3 ?
New ‘water pipe
o
smokes 30" cooler

The reason: A hermetically-sealed,
water-filled heat absorber.

No ordinary pipe smoked cool enough for
Phil Dunstan. So he designed one that did—
a remarkable water-cooled pipe, with a per-
manently sealed water-filled heat absorber.
Laboratory tests prove the Aquanaut smokes
up to 30 degrees cooler than ordinary pipes
and removes more tars. Bowl is imported
Italian briar, pre-carbonized for easy break-
in. Choice of five bowl styles. Only $9.95
postpaid. Test smoke it for 30 days. Money-
back guarantee. Ideal gift. Prompt delivery.
Order yours today.

C e B 16
Phil Dunstan

| |
| |
| 1022 South 208th, Seattle, Washington 98148 |
|  Dear phil: |
| I want to test smoke your Dunstan Aquanaut. Please |
| pipes @$9.95 ppd. | want bowl |
l style A ; B ; C ; D ; E I
| iy |
| |
| |
w

send me

Enclosed is my check for §

NAME

ADDRESS

. ZIP
___________________ ——
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