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Modern Chimney Sweeps

Modern machines and electrical devices in factory
chimneys, waste gas outlets and even in our homes, work to

keep the air clean.

By DAVID PURSGLOVE

» MODERN “CHIMNEY sweeps” are hard
at work helping to keep America’s air safe
to breathe.

The chimney sweeps who get most of
the glory are working in the giant smoke-
stacks and gas systems of huge factories.

Others do not work around chimneys at
all, but in tanks of water. However, they are
not cleaning water, but still doing the
chimney sweep’s job of cleaning up and
hauling away smoke and dust.

And there may even be yet another type
of chimney sweep hard at work right now
in your home, local restaurant, bakery or
department store.

These are not the little dirty-faced, grimy-
clad young boys of early England who
periodically crawled into chimneys and
swept down the soot. They are, instead,
modern mechanical and electrical devices
that work continuously and automatically
to eliminate soot even before it forms.

Thanks to these machines, the air we
breathe is cleaner and fresher than would
otherwise be possible in a highly indus-
trialized nation.

Although many industries have adopted
smoke-cleaning devices to maintain good
community relations or to comply with local
laws, at many factories the cleaner and
fresher air is only a by-product of a more
important, dollar-wise, function of smoke
cleaning. These devices save industry mil-

lions of dollars a year that would otherwise-

literally go up in smoke.

Valuable, often strategic, materials are
reclaimed from smokestacks, particularly in
the chemical and metallurgical industries.

In some industries careful policing of
smoke is an absolute necessity for protection
of life. The ores of many metals vital to
the electronics industry contain arsenic com-
pounds that must not be allowed to drift
over the countryside.

Four Kinds of Sweeps

Although there are nearly as many differ-
ent techniques for cleaning smoke as there
are plants to employ them, the majority of
them fall into one of four major categories:
scrubbing, centrifuging, filtration, electro-
static precipitation.

Scrubbing, as the term implies, simply is
a matter of passing a factory’s gases and
smoke through tanks of water or water
spray towers which remove objectionable
impurities. The gas flow then is dried and
released into the atmosphere.

Sometimes the water is treated with
chemicals which react with the gas or its
solid-particle content to form either harm-

less compounds or compounds which are
retained in the scrubbing solutions. This
is particularly true in the case of materials
which form acids in moist atmospheres. The
scrub water is treated with caustic potash
which neutralizes acids.

The high speed of flow of hot gases from
many industrial processes is utilized to re-
move solid particles by centrifugation. This
is similar to the use of laboratory centrifuges
to separate solids from liquids. A test tube
containing a liquid with solids in suspension
is whirled at a high speed. The force of
gravity draws the solids to the bottom of
the tube.

In removing solids from smoke, the gases
are passed at high speed through spiral
coils which whirl the gaseous suspension.
The gravitational force thus created draws
out the heavier solids and permits the lighter
gases to continue out the stack.

A modification involves passing the gases
through a tank containing baffles. The
gases are able to negotiate the sudden
change in direction, but the heavier particles
continue in a straight path and are trapped.

Familiar, everyday examples of smoke

MODERN CHIMNEY SWEEP —
Barbed wire similar to farm fencing
bas been used by engineers of Kop-
pers Company, Inc., Baltimore, Md.,
to solve a smoke cleaning problem
nearly 50 years old. The electrical
discharge meeded to capture smoke
particles is not hindered by a build-
up of smoke on this wire. The barbs
remain clean and “sparkling.”
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cleaning by filtration may be seen in filter-
tip cigarettes and ordinary household
vacuum cleaners.

A filter mat made of wool or cotton
waste, shredded and matted asbestos,
specially prepared paper, steel wool, spun
glass or packed chemicals is placed in the
gas flow lines to trap solid particles of ash,
oil smoke, metallurgical ores and other
materials that comprise smoke.

Such filters are often used at air ducts
into a plant to protect machinery and sensi-
tive processes from the grinding or chemical
effect of impurities. When used to eliminate
smoke from waste gases, the filters often
must be placed after a tank or tower that
first cools the gases to prolong the filter life.

However, some filters, particularly those
made of asbestos or metal “wools,” can be
used directly in smokestacks and effectively
remove particulate matter from gases up to
around 1,000 degrees Fahrenheit.

Some filters actually are only skeleton
structures to support liquids which do the
filtering. One type in wide use consists of
an endless belt of steel mesh which passes
through an oil bath and then through a
portion of the exhaust gas pipe or smoke-
stack. Oil trapped in the mesh collects
smoke and dust particles.

Bagging the Smoke

Bag-type filters, quite similar to the dust
collecting bags in vacuum cleaners, also are
in wide use. Most of these rely on a very
fine weave to mechanically trap dust and
smoke particles. Others, however, are de-
signed to take advantage of the fact that
most small particles to be trapped carry a
slight electric charge. Various fabrics pos-
sess slight charges, usually from the time
of their manufacture. When a fabric carry-
ing a charge opposite to that on the dust
particle is used as a filter the bag will stop,
by electrostatic attraction, much smaller
particles than could be stopped mechanic-
ally by the fabric weave alone.

The smoke and dust collectors most often
heard about utilize an electrostatic attraction
created artificially. These are the very ex-
pensive, but highly efficient, electrostatic
precipitators.

A wire suspended in the smokestack, or
several wires arranged in units occupying
their own buildings in the exhaust gas sys-
tem, imparts an electrical charge to the
smoke particles. Near the wire are metal
plates carrying an opposite charge which at-
tract the charged particles.

Only recently a major problem of electro-
static precipitator designers for nearly 50
years was overcome.

Ideally, all smoke particles would be at-
tracted, electrically, to the charged plates.
However, in practice, some smoke adheres
mechanically to the energizing wire, pro-
ducing an insulating effect that can be over-
come only by increasing the power load.

When the wire becomes coated, there is
no longer any control over where and when
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the charging field will build up around the
wire. The use of barbed wire has solved
the problem.

Earlier, scientists in Europe learned
barbed wire points always remain clean and
provide a continuous electrical discharge.
By properly spacing the barbs, engineers can
control the discharge throughout the entire
precipitator.

Laboratory and pilot plant models were
built in Europe by Dr. W. T. Cosby of
W. C. Holmes & Co., Ltd., Huddersfield,
England, and Fred Frauenfelder of Elex,
Ltd., Zurich, Switzerland. The first full-
scale barbed-wire precipitator was built in
the United States under the direction of J.
Marcus Mousson, Metal Products Division,
Koppers Company, Inc., Baltimore, Md., in
cooperation with the European engineers.

Dust Removal by Electricity

Electrostatic precipitators, as well as filter-
ing devices and a few modified scrubbers,
are in daily use in many homes and business
places.

An ingenious and very simple modifica-
tion in electrostatic precipitators for home,
office and store use has been made by
Electro-Air Cleaner Company, Inc., McKees
Rocks, Pa. This provides a greater particle
collecting surface in a smaller space.

Unless influenced by magnetic or other
electrical fields, electricity and particles
electrically charged will travel in the straight
line that is the shortest distance between
electrodes. Thus, dust and smoke collected
in a precipitator will form a straight line
down the charged plates, following the
parallel straight line formed by the hanging
electrode. This is a trace of the shortest
straight path between the charging wire
and collecting plate.

However, in the case of an electrode hang-
ing exactly in the center of a circular cylin-
der, all points on the cylinder are equi-
distant from the electrode.

Electro-Air Cleaner engineers have de-
vised a unit featuring a rigid energizing
electrode suspended between two curved
collecting plates, each a segment of a cir-
cular cylinder. Dust is collected over most
of the interior surface of the unit, which
can be made quite small in contrast to a
precipitator featuring flat plates.

Other methods of eliminating smoke and
dust particles from smoke and household
air include impaction, agglomeration and
settling.

Gases to be cleaned by impaction are
hurled- against rods, cylinders or screens
which trap particles impacted on them.
Filtering is a type of impaction.

The technique of agglomeration consists
of treating the particles chemically, mechan-
ically or electrically to cause many small
particles to coagulate into larger particles
for easier removal. Agglomeration often
precedes filtering, centrifuging or settling.

Settling can be used in unit operations
or in small continuous operations in which
waste gases can be allowed to collect in
tanks stored long enough to permit sus-
pended particles to settle to the bottom.
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WHICH GROUP

GENIAC® in Assembly Rack

ARE YOU IN?

ENGINEER OR RESEARCH WORKER
who wants to learn more about the ap-
plication of s to his problems.
TEACHER in high school or college who
needs laboratory or demonstration ma-
terial on computers.

SCIENTIFIC AMATEUR who wants to

learn about computers but doesn’t
know how to begin.

INVETERATE GADGETEER
STUDENT impatient for teachers to begin.

FAMILY MAN who wants some fun with
his kids.
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THOUSANDS OF PEOPLE FROM THESE GROUPS HAVE BOUGHT AND ENJOYED GENIAC®,

THE ELECTRIC BRAIN CONSTRUCTION KIT.

THE MANUALS are a survey of the applications of symbolic logic in reducing various prob-
lems to repetitive machine solution. We explain the theory and illustrate with complete wiring

diagrams.

THE 100 PAGE TEXT gives an overview of the whole computer field.

THE KIT OF MATERIALS contains over 400 parts, switches, all wire and tools necessary for
building and designing over 50 different computing game playing, problem solving circuits.
YOU benefit from the experience of thousands of users incorporated in the latest revised

manual.

WE GUARANTEE ABSOLUTELY that unless you are completely satisfied with your GENIAC®
kit, you may ship it back to us within 7 days and we will return your money.

SEND NOW! ONLY $19.95 POSTPAID

ATOMOTRON

© MINIATURE ATOM
SMASHER

© PRODUCES 75,000
VOLTS

© ABSOLUTELY
SAFE

In no sense of the word a toy or a gadget. The
ATOMOTRON is a scientific instrument capable of
producing 75,000 volts—makes sparks up to 2” long
—yet is absolutely safe because the current is infini-
tesimal. The science teacher—science lover—or hobby-
ist ean perform experiments to astound students—
friends—family. Makes smoke disappear—defy gravity
—turns propellers at a distance—transforms atomic
energy into light—makes artificial lightning—smashes
atoms—demonstrates ijonic space ship drive—and
many other experiments, Constructed of the finest ma-
terials. Will do exactly—for instruction purposes—
what generators that cost 3 to 10 times more will do.
The perfect device to teach the secrets of atomic
physics and electricity, Will hold an audience spell-
bound as it performs trick after amazing trick. In-
cludes an experiment kit and illustrated experiment
manual. Manual explains the ‘““how’ and “why.’”” You
will invent many new experiments of your own. A fine
research tool that will give years of beneficial service
to the institution or individual who owns one. In kit
form or assembled,
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For either, add 80c for postage and
handling in U. S.; $1.00 abrood.
Use coupon below to order.

A 66-inch Slide-rule
for your pocket

The GENIAC® Oalculator
bs , carries 66-inch spiral scales
yet measures only ten inches
fully extended and six inches
when closed. Four to five fig-
ure accuracy can be relled
on. It is indispensable to the
scientist, research worker and
student. Administrative staff
and business men will find it
of tremendons value for a
host of estimating and check-
ing calculations.

The GENTAC® Slide Rule
solves multiplication, division,
percentage calculation and
gives 5 place logarithms,

Slide Rule Open

You may use it for 30 days and if you
are not satisfied repack and mail it back.

What our users say:

““It does all you claim—four
or five figure accuracy with-
out eyestrain or magnifiers.
Tlalf an hour’s study is am-
ple for its use.”” A.LE.B. . . .

“T use the GENIAC Cal-
culator for all my slide rule
work and need the extra digit
which normal slide rules can-
not give. I had to get one of
my customers a GENIAC

Slide Rule last month, after ; X
using mine in his office.” E. A RO
G.H. Textile Manufacturers. Slide Rule Closed

Send for yours now—Only $19.95 postpaid.
Use coupon below to order.

OLIVER GARFIELD Co., Inc., pept. st 38-8, 108 E. 16th St., New York 3, N. Y.

Please send me, postpaid:

1 GENIAC Electric Brain Construction Kit and Manual
$19.95 (East of Miss.).oonccr. $20.95 (West of Miss.).............$21.95 (Outside the U.S.)

1 GENIAC Slide Rule. $19.95.. ...

1 ATOMOTRON Miniature Atom Smasher and Manual

$19.95 (Completely assembled)........

..$14.95 (in kit form).........

(For either, add 80c for postage and handling in U.S.; $1.00 abroad.)

Name.....

Address




