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VERY vyear billions of copies of books
Eroll off the presses, eventually finding

One “wearisome” factor is that publi-
cations dealing with the various fields of
knowledge may present conflicting views.
So, the person who centers his whole life
around books can tire himself out reading,
comparing and trying to resolve contra-
dictions. Particularly when it comes to
philosophical studies, often it is just a
matter of one opinion versus another opin-
ion.

Since a person obviously cannot survey
the whole field of human knowledge and
theory, he must be selective. Just what
writings are most beneficial and can safely
be used as a guide for life? Wise King
Solomon, the one who wrote about the
making of many books, provides the an-
swer: “The words of the wise ones are
like oxgoads, and just like nails driven in
are those indulging in collections of sen-
tences; they have been given from one
shepherd.”—Eccl. 12:11.

According to this, the most valuable
writings are those that originate or are
in agreement with the “one shepherd.”
Who is this “one shepherd”? King Solo-
mon’s writings are a part of the Holy
Scriptures and, therefore, the “shepherd”
must be the one referred to in those Scrip-

their way into homes, offices and librariegyres. At Psalm 23:1, for example, we

throughout the world. In the United
States alone, each year sees the introduc-
tion of over 20,000 new books, not includ-
ing textbooks and reference works. Add
to this more than 8,000 reprints and revi-
sions.

Clearly, no one person could ever hope
to read all the books that have been pub-
lished. In view of today’s fast printing
methods, the following words written
about 3,000 years ago are even more ap-
propriate than when they were first re-
corded: “To the making of many books
there is no end, and much devotion to
them is wearisome to the flesh.”—Eccl.
12:12.
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read: “Jehovah is my Shepherd.”

In view of Solomon’s words, the great-
est benefit comes from a careful study of
the Scriptures that are inspired of God.
This will not tire one out, as can vain
efforts to resolve the conflicting theories
of men. By putting the Bible's guidelines
into application, millions of men and wom-
en have come to appreciate the truth of
what we read at 2 Timothy 3:16, 17: “All
Scripture is inspired of God and beneficial
for teaching, for reproving, for setting
things straight, for disciplining in righ-
teousness, that the man of God may be
fully competent, completely equipped for
every good work.”



The wisdom that is Biblically oriented
can indeed affect us like the oxgoad men-
tioned by Solomon. This implement, the
oxgoad, with its sharp metal point, is de-
signed to prick a draft animal, prompting
it to continue moving in a certain direc-
tion. Similarly, the words of those having
godly wisdom can prick the listeners or
readers to advance in harmony with the
wisdom expressed, to their benefit. Also,
persons who occupy themselves with “col-
lections of sentences,” that is, truly bene-
ficial wise sayings or proverbs, are like
nails. How so? This is because nails can
provide support for something or can sta-
bilize it. Likewise, by their sound words

E printed word is a permanent rec-

ord of the spoken word. For that rea-
son it is important. Understandably, it
has become a part of our way of life. But
just how is the printed word put together?
You may have tinkered with a rubber-
type kit at some time and, besides learn-
ing to mind your “p’s” and “q’s,” you prob-
ably have some idea of what type is and
how the image is transferred to paper.
The composing of type is a graphic art
called typesetting. Because people are con-
cerned mainly with the end product—the
printed page—few are aware of the dra-
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of wisdom, “those indulging in collections
of sentences,” can have a stabilizing and
supportive effect on others.

Hence, do not permit yourself to be dis-
tracted by the multitude of books that are
continually being printed. Take time to
consider the most valuable book of all, the
Bible, and publications that are in har-
mony with it. Then, concerning the Bible,
you will not feel as did the American
patriot Patrick Henry who, shortly before
his death, said to a friend: “This is a book
worth more than all the others that were
ever printed. It is my misfortune not to
have found time to read it with the proper
attention and feeling till lately.”

in South Africa

v-uougc uwi nas taken place in this
held m recent years.

Consider for a moment the page you
are now reading. Notice how the type is
set out in two columns; each line is ex-
actly the same length and is aligned on
a common base line. The overall effect of
the page is an even-gray tone without
blotches or black areas. This is the re-
sult of many years of refining and effort
on the part of typographers, who have
endeavored to produce text that is easily

readable but not tiring or distracting to
the eye.
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The printing methods of today contrast
sharply with the painstaking efforts re-
quired for type composition in years past.
Before movable type came into existence
in the fifteenth century, printing methods
were inflexible and crude. For any prac-
tical purpose, duplication of a document
had to be done by hand. One can only
marvel at the scrupulous care and fidelity
of the copyists in producing such works
as the Alexandrine, Vatican, Sinaitic and
other manuscripts of the Bible.

As the need for multiple copies devel-
oped, the concept of individual-letter type
arose. This was more flexible and practi-
cal than the laboriously hand-carved wood-
en blocks containing an entire page or a
section of one. The first known movable
type was the invention of a Chinese al-
chemist of the eleventh century, who used
a mixture of clay and glue, hardened by
drying. But the process did not become
widely used. The invention of a movable
type that really came into practical use
is generally attributed to Johannes Guten-
berg, in Germany, about 1450 C.E. The
printer could now assemble pages without
great difficulty from
cases of type blocks,
and each letter was re-
usable. Though a slow
process, founders’
type, as it is generally
known, is still used by
many printers.

Toward the end of
the nineteenth century
the need for a faster and
more economical method
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of typesetting became urgent. An answer
to this problem was provided by Ottmar
Mergenthaler, who developed a fully auto-
matic machine capable of casting an en-
tire line of metal type from small brass
molds that were assembled by means of a
keyboard. Known as “Linotype,” this ma-
chine was acclaimed as the long-awaited
answer for printers and publishers. Today
improved versions of the Linotype are used
throughout the world. Awake! is among
many publications typeset in this way.

Though the Linotype was adequate for
immediate needs, other successful type-
setting machines made their appearance.
Notable among these is the Monotype
machine, which, as the name suggests,
casts individual characters in metal type.
Printers hold this machine in high es-
teem, as it is capable of producing type
of superior quality and is especially suit-
able for intricate work.

Typecasting machines offer an advan-
tage in that they are relatively simple in
construction. They can be maintained by
small establishments. After each use, the
metal type is melted down and recycled.



However, in recent years a number of
developments have caused many printers
and publishers to take another serious look
at the requirements of typesetting. What
are these factors?

First, it was realized that the concept
of metal type has an inherent disadvan-
tage. It is inseparably bound by mechani-
cal limitations. The casting of molten met-
al cannot be hastened beyond a point.
Furthermore, the weight and physical na-
ture of the type set limitations that, in
turn, affect speed. Since the type is not
the end product, it was argued, Could it
not be dispensed with altogether? Was
there not a more direct way to print? The
realization of this possibility would, not
only liberate the printer from the three-
dimensional and mechanical restrictions,
but open up to him the possibilities of
utilizing other principles, such as light,
magnetism and modern electronics.

About the middle of this twentieth
century the climate was favorable for
a change. The slowness of the typeset-
ting process made it hard for printers to
meet rapidly increasing demands. Prob-
lems were being experienced in obtaining
skilled craftsmen, and strikes by militant
workers did not improve the situation. On
the other hand, photographic technology
had increased to the point where it was
possible to make etched plates from plastic
or metal. These could be wrapped around
the cylinders of conventional printing
presses and used in a number of ways.

Furthermore, many printers found that,
because of expansion, floor space was at
a premium. Thousands of tons of printer’s
metal lay tied up in pages of type, stored
for future use. In many instances the fac-
tories covered the full limit of ground
available. Might the solution to this prob-
lem not lie in expanding within the ex-
isting shell? The search for the answer
pointed to the development and combining
of two techniques, namely, the printing
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processes of lithography and phototype-
setting. This is a natural marriage, as nei-
ther requires metal type and both are
photographic by nature.

It was this realization that caused a
flood of ideas, patents and machines to
appear on the market. One survey showed
that early in 1970 there were no fewer
than 80 different photosetting machines
on review. Caution in buying was justi-
fied, because newer and better models
made their appearance with alarming reg-
ularity. Rather than purchasing a ma-
chine that would be outdated within a few
months, many printers took a “wait and
see” attitude, realizing, nevertheless, that
a change was inevitable in the future. An-
drew Bluhm, in his book Typesetting,
summed up the position as follows:

“The pace of technological progress is
now so rapid that printers and manufac-
turers are obliged to develop new methods
and machines when their existing ones
have scarcely had time to be introduced on
a profitable scale and it's all too often true
to say, 'if it works, it's obsolete.””

Despite the measure of uncertainty, one
thing seemed clear: photosetting had made
its mark and was there to stay.

Attractive features of phototypesetting
systems are that they save both labor and
time. Monotonous tasks and routine de-
cisions are typically taken over by a mini-
computer. The text is set on a keyboard,
frequently without regard to line end-
ings or hyphenation, simply indicating the
typeface and size to be used and how long
the lines should be. The composition com-
puter then takes over, automatically com-
posing lines to be typeset and generating
commands necessary to drive the photo-
setter. The text must originate at a key-
board, however. No photosetter or comput-
er can assume this basic function, nor can
either one make up for inaccurate entry
of the text on the keyboard. Human hands
are still the initiating force.
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To eliminate duplication of effort, since
the keyboard operator wusually copies
already-typed material, machines such as
the Optical Character Recognition (O.C.R.)
units have been developed. These are ca-
pable of “reading” certain typewritten copy
and translating it to a form that a com-
puter can digest—usually from punched
or magnetic tape. On the output side of
the picture, the speed of the photosetters
can be unbelievably high in relation to the
fair rate of about two characters per sec-
ond on a Linotype. Sophisticated photo-
setters are theoretically capable of setting
as many as 10,000 characters per second,
and speeds of 8,000 per second are com-
mercially available. For good measure,
they will also reproduce pictures!

Early in the race to compete with metal
typesetters were the “strike-on” systems
—so0 named because they operate much
like a typewriter “striking” the image
through a carbon ribbon onto paper.
Though potentially efficient, especially
when operated by computer, some systems
are subject to rapid wear. This can have
no small bearing on the quality of the type
produced. Nevertheless, this is a very
popular method of typesetting and is used
extensively in the producing of newspa-
pers and periodicals.

First-Generation Photosetters

As printers became more and more
aware of phototypesetting, manufacturers
intensified their interest in producing a
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machine that could set a type image effi-
ciently, speedily and with knife-edge quali-
ty. Foremost among these manufacturers
were the regular makers of type-metal
casting machines. A number of successful
photosetters were produced that closely
resembled their “hot metal” counterparts.
For this reason they are referred to as
first-generation photosetters. Instead of
molds and molten metal, the machines
were equipped with film and image-bearing
templates or matrices, as they are referred
to. Though capable of setting type of good
quality, these machines achieved no real
advantage in speed. In most instances, they
are operated directly from a keyboard and
are limited to the speed of the operator.
Swiftness was yet to come.

Second-Generation Photosetters

A distinguishing feature of the next
generation of photosetters is the swing
farther away from mechanical principles
and the centering of emphasis on electro-
optical technology. Also, because of the
high setting speed, which may vary from
20 to 40 characters per second, a number
of independent keyboards are required to
generate enough text input to drive the
machines efficiently.

Though varying considerably in ap-
proach, in the main these photosetters op-
erate by projecting a filmed image of each
character individually through lenses, af-
ter which it is flashed into position on a
film, or on bromide paper.
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Whatever the design, the heart of the
mechanism lies in the matrix or image
carrier. One system, for example, has
eight complete typefaces located along the
rim of a glass disk. As the disk revolves
at high speed the light source flashes the
image of the individual characters along
a system of mirrors to a revolving turret
containing lenses, where they are en-
larged to the typographer’'s preference.
The same character can be reproduced in
any of 16 sizes!

Other designers have located the light
source within a revolving drum, the type-
faces being located on the drum’s surface.
As the drum spins, light is flashed through
the characters on the drum’s walls and in-
to the lenses. One ultrafast system is de-
signed much like the honeycomb of a bee-
hive. Each character, located within a grid,
has an independent light source. Physical
movement is kept to an absolute minimum.
An advantage of optical systems is that the
photo images of the letters are not sub-
ject to wear and tear as are the ma-
trices of metal casting machines. An-
other advancement has been realized with
the introduction of more flexible mini-
computers. Instead of utilizing a computer
system that is rigidly made to perform a
present function, the computer’s capacity
can now be used in a variety of applica-
tions by simply running a small program
tape through the memory.

In this way, a computer with a small
capacity can be used to its maximum ad-
vantage. In addition, the number of key
strokes can be reduced by storing, in the
computer’'s memory, the routine instruc-
tions and even repetitious words, phrases
and portions of the text of the material to
be printed.

Third-Generation Photosetters

On a much larger scale, a third gener-
ation of machines has been developed.
They are classified in this group because
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of the absence of almost all mechanical
principles. Unlike second-generation set-
ters that carry the image of the letters
in a grid, or a rotating drum or disk, the
characters are now recorded in digital form
in a computer’s memory. This will allow
access to thousands of characters at any
one time, and at astounding speeds. When
recalled, this information is amplified and
converted to a visual type-image on a
cathode-ray tube or screen, where it is
photographed. Not dependent on visual
origin, by electronic manipulation the type
can be enlarged, expanded or condensed
—even slanted into a pseudoitalic!

It is appropriate to ask, Has this brought
the printer and publisher all the benefits
they have sought? Admittedly it has done
a great deal. It has been claimed that, in
addition to increasing the typesetting ca-
pacity, about 40 to 50 percent of the ex-
isting floor space has been retrieved. Tons
of idle printing metal have been released
and the new equipment is about one eighth
to one tenth the weight of equivalent “hot
metal” machines. Also, the composing
room has changed. A gloomy atmosphere
has been changed into an oflicelike envi-
ronment that is relatively noise free.

On the other hand, it has come at
a price. Phototypesetters are not self-
maintaining. Costs of materials and equip-
ment escalate in proportion to the
increased expansion and output. A break-
down with computerized equipment can
be disastrous. Unlike the linecasting set-
ters, which are usually maintained locally,
technicians are required to handle even
minor faults. To avert such disruptions,
some printers have found it necessary to
invest in backup equipment, which, with
the high rate of obsolescence, has caused
a situation where there is an overequipped
potential when it is least desired. Many
printers reason that they must accept the
situation in order to stay in the race.
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Whereas it is due to commercial pres-
sure that many of these advancements in
typesetting have been brought about, it
is significant that they utilize laws and
principles that already exist. Light, mag-

Does Danish L
Freedom o

By Awakel ‘correspondent in Denmark

S Danish law in conflict with an inter-
I nationally recognized principle of free-
dom? A decision handed down by the Su-
preme Court of Denmark some months
ago seems to answer, Yes.

The principle is included in the Inter-
national Covenant on Civil and Political
Rights, to which Denmark subscribed in
1971. The principle holds that a person
cannot be punished more than once for
one violation of the law.

However, the Supreme Court of Den-
mark has decided that a person can be
sentenced twice for the same violation.
The decision involves those who are con-
scientious objectors to compulsory mili-
tary or alternate service.

The Case

The matter began in a lower court. It
involved the case of a young engineer, one
of Jehovah’'s Witnesses. Because of his
strong belief in God’'s laws, he conscien-
tiously objected to military or alternate
service.

The court sentenced the young man to
jail. After serving his term, he was again
called up for compulsory service. He main-
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netism and the finest data storage systems
are to be found throughout creation. After
all, man can only copy and make applica-
tion of the principles that the Creator him-
self has established.

WCoan|ctW|th

Consclence?

tained the same position based on his con-
scientious beliefs in God's laws, and re-
fused to be inducted. The court again
sentenced him to prison, this time for a
longer period, eight months.

However, this sentence was appealed to
a higher court, the Superior Court, on the
grounds that a person cannot be sentenced
twice for the same violation. The court
avoided taking a stand one way or an-
other regarding the principle at issue. But
it did shorten the prison term to three
months.

The case was then appealed to Den-
mark’s highest court, the Supreme Court,
on the grounds that the judgment should
be declared void because the first punish-
ment should have been sufficient. A sec-
ond sentence violates the principle that
Denmark agreed to when it signed the In-
ternational Covenant on Civil and Politi-
cal Rights.

What Others Have Done

In the young man’s defense before the
Supreme Court, it was noted that a num-
ber of countries have changed their views
on this matter. Years ago, many countries
sentenced conscientious objectors who
were Jehovah's Witnesses to severe prison
terms.



At times, the sentencing was done in
such a way that the Witnesses were called
up again and sentenced anew to an addi-
tional prison term. This was repeated, over
and over. Many thus served between 10
and 20 years in prison because of this.

But gradually, in other countries, par-
ticularly in the Western world, many au-
thorities felt a growing distaste for such
heavy sentences. They saw the unreason-
ableness of sending to prison young men
whose only conflict with the law was on
the matter of faith and conscience.

Hence, many lands have since modified
the punishment for conscientious objec-
tion. For example, in the Netherlands, of-
ficials have chosen not to sentence such
conscientious objectors who are dedicated
Jehovah’s Witnesses. In Sweden, the au-
thorities make a separate investigation in
every case of a conscientious objector who
is a Witness. On the basis of the investi-
gation, the government decides not to call
up the Witness at present. This procedure
has been followed for 11 years, and a re-
cent investigation has led to the suggestion

“The case was then appealed
i toDenmark’s highest court, the Supreme i
Court, on the grounds that the
judgment should be declared void
j  because the first punishment should
have been sufficient.”

S J

that Jehovah's Witnesses be exempt from
being called up in the future.

Also noted were the actions of the con-
stitutional court of the Federal Republic
of Germany. Several years ago it handed
down a decision that freed Jehovah’s Wit-
nesses from being sentenced more than
one time. This decision rested on the prin-
ciple ne bisin
dy. This principle holds that a person can-
not be put on trial and punished more than
once for the same violation.
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Also, the country of Greece has recently
modified the punishment for conscientious
objectors, and now a law requiring that
conscientious objectors who refuse to serve
in the army due to their religious beliefs
be sentenced to a prison penalty also stipu-
lates that, when released from prison, they
are to be exempt from such service or
training.

Thus, the attorney for the defense asked
the Danish Supreme Court: “How can it
be that Jehovah's Witnesses in Germany
can be released on the basis of this prin-
ciple, but not in Denmark?”

Law Improperly Framed

The thought was expressed to the court
that the members of Denmark’s parlia-
ment may not have been aware of the
fact that this legal principle against dou-
ble jeopardy was included in the Inter-
national Covenant that Denmark signed.
Had they been aware of it, then a 1975
change in the military law allowing for
repeated convictions likely would not have
been made. The law would have been
formulated in another way to incorporate
the fine principle of the International Cov-
enant regarding double jeopardy.

True, this change in Danish military law
might now allow for repeated convictions
of conscientious objectors. But it should
not be interpreted that way in view of the
covenant, the attorney for the defense told
the court.

He also asked if it was not the respon-
sibility of the Minister of Interior (who
called up the conscientious objectors twice)
and the responsibility of the Minister of
Justice (who brought charges against
them twice) to see that the law was not
interpreted wrongly.

githat iR«amédeke jeopBiiman Rights

The point was made to the court that
demands have been raised internationally
that human rights be respected. It has be-
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“The treatment of military objectors,
especially persons who, as members
of Jehovah's Witnesses, are military
objectors on the grounds of conscience, i
is right now the subject of

international investigation and debate.” ]
— Professor Erik Siesby, University of Copenhagen

come a major issue world wide. In view
of this, should not a country such as Den-
mark follow principles protecting human
rights where conscientious objectors are
concerned, just as do Sweden, the Nether-
lands and the Federal Republic of Ger-
many?

It was observed that the issue of hu-
man rights includes the mistreatment of
Jehovah's Witnesses. For example, in an
opinion before the court, Professor Erik
Sieshy of the University of Copenhagen
remarked: “The treatment of military ob-
jectors, especially persons who, as mem-
bers of Jehovah's Witnesses, are military
objectors on the grounds of conscience,
is right now the subject of international
investigation and debate.”

Professor Siesby said that the case
before Denmark’s Supreme Court “will
arouse international attention, and the de-
cision will become a significant interpre-
tative basis, among other things, in rela-
tion to the International Covenant on Civil
and Political Rights.”

Yes, other nations will see how Den-
mark has handled the cases of these con-
scientious objectors. And even those who
have signed the covenant on civil and
political rights may view Denmark’s de-
cision as a precedent, a very bad one, for
handling their own conscientious objectors.

Why Punished Twice?

But why are Jehovah’s Witnesses pun-
ished twice for the same violation in Den-
mark?
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The defense attorney for Jehovah's Wit-
nesses offered some thoughts on this to the
Supreme Court. He stated: “Repeated pun-
ishing of military objectors, who are mo-
tivated by their religious conviction, can
be rationally explained as an expression
of doubt on the part of the authorities as
to the strength, seriousness and persever-
ance of the religious conviction. By calling
up again a member of Jehovah's Witnesses
who has already served his punishment
for military objection, with a renewed
threat of punishment, is expressed the hope
that either the sentence served will cause
the convict to change his mind, or that the
renewed threat of punishment will cause
him to abandon his conviction or to act in
conflict with it.”

However, the court was told that Jeho-
vah's Witnesses do not abandon their con-
victions based on God's laws. For exam-
ple, the accused in this case wrote a letter
to his conscription board while he was

“His letter was read aloud to the court.
He stated: ‘I will not change my stand
even though you sentence me
to several hundred years in prison.” ”

serving the first sentence. His letter was
read aloud to the court. He stated: “I will
not change my stand even though you sen-
tence me to several hundred years in
prison.”

An additional negative factor in re-
peated punishment is that it brings great-
er interference in the life of a person than
does one combined sentence. With one sen-
tence served, the person can then resume
his normal life. But repeated sentences
leave the person in a constant state of
uncertainty, greatly disrupting his life.

Thus, the Dutch lawyer Hein Van Wijk,
considered the person best acquainted
with the legal treatment of conscientious
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* Greece Changes Law
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objectors in Europe, fittingly compared
the practice of sentencing objectors sev-
eral times to a cat playing with a mouse.

Decision Handed Down
The appeals and reasonings proved fu-

tile. Denmark’s Supreme Court handed

Loneliness
Takes
a Toll

THE mortality rate among unmarried persons
is significantly higher than for married people
in the same age groups, says Dr. James Lynch
of the University of Maryland. A study of
statistics on deaths from various causes in the
United States indicates that mortality rates
for widowed and divorced persons are par-
ticularly high.
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down its decision confirming the judg-
ments of the lower courts. The conviction
would stand.

The court also added that the prison
sentence should be changed from three
months back to eight months! And the
accused was ordered to pay all the costs
incurred in the case.

Does this decision of Denmark’s Su-
preme Court show that Danish law vio-
lates the principles of the International
Covenant on Civil and Political Rights?
Does the decision violate common decency
as well? Impartial observers agree that it
does.

For example, death from heart disease is
two to five times higher for the unmarried.
Suicides and time spent in mental institutions
and prisons are much higher for unmarried
persons. The study shows that bachelors had
23 times more chance of spending time in a
mental institution than did married men, and
unmarried women 10 times more than married
women. The detention rate in prison was 20
times higher for divorced men than married
men, 18 times higher for separated men, and
seven times higher for widowed men.

Evidently, loneliness, without hope for a
better future and without helpful and loving
associations, brings mental and emotional
anguish that shortens life.

AWAKE! — JANUARY 22, 1978



NEW age in aviation began on Janu-
A ary 21, 1976. Two sleek, beak-nosed
planes, one in London, the other in Paris,
raced down their runways for near-
simultaneous takeoffs. Commercial super-
sonic air travel in the Western world was
inaugurated!

The plane taking off from Paris was on
its maiden flight to Rio de Janeiro, Brazil,
by way of Dakar, Senegal. As the aerial
speedometer (called a Machmeter), within
view of passengers up front, reached the
speed of sound, one of them reported:
“There were gasps and cheers. Then came
an announcement from the cockpit: ‘La-
dies and gentlemen, you have just become
the first 100 passengers in the history of
the world to pass the speed of sound in a
scheduled flight." ”

AWAKE! — JANUARY 22, 1978

Actually, the Soviet Union began super-
sonic service first—with its TU-144, in De-
cember 1975—but it was for mail and
cargo only. Not until November 1977 did
the Soviets commence scheduled super-
sonic passenger service from Moscow to
Alma-Ata in central Asia.

The plane that inaugurated supersonic
passenger service is the Concorde, pro-
duced jointly by Britain and France. Six-
teen Concordes either have been built or
are under construction, and nine are now
in service.

In their first year the Concordes had 45,-
000 fare-paying passengers. There would
have been many more if it had not been
for the great opposition to these planes.
Regular flights into the Washington, D.C.,
area were not permitted until May 24,
1976. And it was another year and a half
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before scheduled flights were allowed into
New York city late in 1977.

Why is there opposition to supersonic
passenger jets? Is the continuance of their
service really in jeopardy? What are the
advantages of supersonic travel?

Faster than Sound
The obvious advantage is speed, getting
places faster. Generally, flight in a sub-
sonic jet from Paris to Washington, D.C.,
takes between seven and eight hours.
However, a Concorde passenger observes:
“Air France’'s Concorde Flight 53 de-
parted Charles de Gaulle Aeroport [Par-
is] at 8:00 P.M. and touched down at
Dulles International Airport [near Wash-
ington, D.C.] at 5:55 P.M. . . . The trip
had taken precisely 3 hours, 55 minutes.”
That’s right, passengers traveling west-
ward on the Concorde actually reach their
destinations at an earlier hour than when
they departed. This is because the Con-
corde flies faster than the sun moves
across the sky. Thus, one can leave Eu-
rope after watching a sunset and arrive
in the United States during daylight and
watch the sun set again that same day!
Or one can leave Paris during the early
morning of, say, January 22, and arrive
in New York on the night of January 21.
The Concorde cruises at twice the speed
of a rifle bullet. Less time in flight reduces
travel fatigue, and this is cited by passen-
gers as a real advantage. Little passenger
comfort is sacrificed; it is comparable to
that experienced in other airliners. One
traveler declared: “Once you've dgone
Concorde, you'll never go any other way.”
Public preference has long been for an
aircraft with a speed advantage. In the
1930's the DC-3 made the Boeing 247 ob-
solete by cutting the flying time across
the United States from 19 hours to 15.
After World War Il, passenger planes kept
getting faster and faster. Then, in 1958,
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when passenger planes began to employ
jet propulsion, flying times suddenly were
reduced even more, and piston-engined
planes became obsolete.

Jet passenger planes soon began ap-
proaching the speed of sound. And, in view
of the military’s development of super-
sonic planes, it seemed only logical that
civilians, too, should travel faster than
sound.

The Sound Barrier

In warm air at sea level sound travels
about 760 miles per hour (1,220 kilome-
ters per hour), while at a height of about
37,000 feet (11,200 meters) the speed is
only 660 miles (1,060 kilometers) per
hour. Air has great elasticity, and when
a plane is moving at slower speeds air
molecules move fast enough to get out of
the plane’'s way. But when the speed of
sound is reached this is no longer true.

A supersonic aircraft overtakes the mov-
ing air molecules and compresses layers
of air in its flight. This produces great
frictional forces that cause strong vibra-
tion and heating of the plane’s outside sur-
face. As a result of the tremendous air
resistance, many once thought that there
was a so-called “sound barrier” that could
not be broken.

However, improved design of aircraft
reduced friction and eventually made it
possible to surpass the speed of sound.
This was first accomplished by a manned
aircraft—a rocket plane—on October 14,
1947. But it was not until 1953 that the
North American F-100 Super Sabre jet
fighter became the first jet to fly faster
than sound in level flight. By the late
1950’s, supersonic military planes had
come into use. In tests during the early
1960's, a DC-8 became the first passenger
liner to break the sound “barrier.” By that
time supersonic passenger planes were al-
ready on drawing boards.
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Development

The Soviet Union, the United States,
Britain and France were all interested in
building such a plane. Due to the size of
the undertaking, Britain and France signed
an agreement on November 29, 1962, to
coordinate their efforts. At the time it
was anticipated that there would be a
world market for up to 500 supersonic
passenger planes. A British Aircraft Cor-
poration sales manager was predicting
sales of 225 Concordes by 1975.

In time, preproduction models of the
Concorde were produced. The first one flew
on March 2, 1969, and in 1970 supersonic
speeds were first attained. But there were
problems that kept running up production
costs. At the same time, opposition to the
whole idea of supersonic flight became
very strong. Thus in the spring of 1971 the
U.S. scrapped its plans for the project
when, after spending nearly $1 billion,
Congress cut off all further government
funding.

The hoped-for sales of the Concorde did
not materialize. The highest number of
options to buy them was only 74. Then,
on January 21, 1973, a major blow came
when Pan American World Airways and
Trans World Airlines canceled their op-
tions to buy 13 planes. Other carriers later
also dropped options to buy. Thus, besides
British Overseas Airways and Air France,
which are the only airlines that have
Concordes, only Red China and Iran Na-
tional Airlines still have orders to buy
them.

Another major blow fell in June 1973.
It occurred during the Paris Air Show.
The Soviets were demonstrating a prepro-
duction TU-144 supersonic plane when it
crashed and Kkilled at least 13 persons.
This worried those who still had options
to buy Concordes; they wondered about
its safety too. Also, the Soviet program
was set back, so that the Soviets were
eventually almost two years behind the
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British and French in initiating supersonic
passenger service.

On December 6, 1973, the first produc-
tion Concorde began flying. Flight tests
took it all over the world. It visited over
40 countries and landed at 70 internation-
al airports. After over 5,000 flying hours
the plane was given a certificate of air-
worthiness and, as already noted, began
regular air service in January 1976.

Travel by Concorde means that a per-
son is less than 12 hours away from prac-
tically any place on earth. It often cuts
in half the time it takes other planes to
get to places. Why, then, is there such
strong opposition to its operation?

Possible Atmospheric Damage

At a height of about six miles (10 Kilo-
meters) over the poles and 10 miles (16
kilometers) over the equator the strato-
sphere begins. From there the stratosphere
extends up to about 30 miles (50 kilome-
ters). Its lower layer remains cold and
clear, and this is where the supersonics
fly. Scientists, however, see the possibility
of the planes’ polluting this atmosphere,
perhaps disastrously affecting life on
earth.

Some have said that nitric oxides emit-
ted by the jet exhausts could degrade the
stratosphere’s ozone. The ozone provides
a protective umbrella to prevent excessive
ultraviolet radiation from the sun from
reaching the earth. According to some es-
timates, only a small decrease in the ozone
could result in a big increase in the amount
of ultraviolet radiation reaching earth.
With what consequences?

Food crops, forest ecology, insect life,
plankton in the oceans and, of course,
human life could be adversely affected. In
fact, some have feared that even a limited
six flights a day of the Concorde could
lead to an increase of skin cancer. Of
course, this is only a speculation, but cer-
tainly it is one for consideration.
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A U.S. senator, however, notes that
military planes have made more than a
million supersonic flights without any ap-
parent damage to the ozone layer. If su-
personic flights are really a serious po-
tential danger, why not ban military
supersonics? The following letter to the
New York Times makes a worthwhile
point about this:

“It is with some amazement that | realize
the Senators and Representatives who
voted to ban the SST [Supersonic Trans-
port] because of its effect on the ozone
layer are the same people, by and large,
who have voted to approve funds for the B-I
bomber—$21 billion for the production of
244 supersonic bombers. The media also
has kept a low profile on the fact that for
more than a decade there have been regu-
lar and very numerous supersonic military
flights ... It seems very hypocritical to me
to vote to ban one without banning the
other.”

However, the opposition to the Concorde
—which has taken the form of demonstra-
tions that clogged roads leading to New
York's Kennedy Airport for hours—is
based primarily on another objection—
Noise.

Noise Pollution

Anyone who has spent time close to a
modern airport can surely sympathize
with persons who have to live close to one.
The whining and screaming of modern
jets can be deafening. And the Concorde
has the reputation of being the loudest of
them all, although its noise is somewhat
different.

“It's a lower, deeper sound,” observes
Dexter Davis, manager of Dulles Airport
near Washington, D.C. “I find it much less
irritating than a whining sound.” A resi-
dent near London’s Heathrow Airport
says: “l know when it's a Concorde. The
noise is totally different. The windows
shake in our porch from vibration. And
when | am at my friend’s house in Hatton
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Cross | have to cover my ears with my
hands.”

There are differences of opinion re-
garding the objectionableness of the su-
personics as compared with other jets.
The Wall Street Journal commented edi-
torially: “Those of us who have heard the
Concorde land and take off can distin-
guish very little difference between its
noisiness and the noisiness of a 707.”

However, the Concorde often registers
more noise than other jets. Yet the New
York Post of November 4, 1977, reports:
“The Federal Aviation Administration
said yesterday that the average noise level
at each of seven locations where it took
readings during test flights [of the Con-
corde] was within acceptable limits.”

Surely, though, this is little comfort to
persons living near airports. Already they
suffer with noise that they, and probably
anyone else living where they do, would
consider unacceptable. And now the pros-
pects of an aircraft, even noisier, landing
and taking off is understandably a reason
for them to wish they could move away.

Sonic Boom

Opposers of the Concorde also point
to the sonic boom it produces. As mili-
tary supersonics have demonstrated, the
“booms” can be strong enough to shatter
glass. “They sound very much like ex-
ploding bombs,” writes one person, “caus-
ing the curtains of my bungalow to blow
inward and parts of the building to creak.”

Sonic boom is caused as an aircraft
traveling faster than sound compresses
the air. This suddenly compressed air
forms shock waves that can be heard and
felt miles away. It is similar to thunder;
in fact, the noise caused by a lightning
stroke is also a sonic boom.

A common misconception about an air-
craft's sonic boom is that it is produced
only at the moment that the plane passes
the “sound barrier.” Actually, as the plane
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travels along at supersonic speeds, the

boom is continuous. It can be heard on the

ground 10 miles (16 kilometers) below by

persons who happen to be living in a wide

area along the flight path of the plane.
Obviously sonic boom can be very ob-

jectionable. So Concordes fly principally

over oceans where the shock waves do

not disturb anyone or cause damage. When

the planes near populated areas they slow

down to below the

speed of sound in or-

der to avoid produc-

ing sonic boom. Thus

the Concorde is limit-

ed principally to over-

seas routes. Because

of this limitation, oth-

er jets can provide ser-

vice about as fast over

populated land areas,

and for a much cheap-

er fare.

Here to Stay?

This is a meaning-
ful question, and prin-
cipally because of this
very matter of money.
Over the years the French and British
governments have spent over $3 billion
to develop the Concorde. One now costs
about $80 million, or almost twice as
much as a jumbo jet. Further, for the
number of passengers carried, it also is
more costly to operate a Concorde than
other jets.

A Concorde is only a third the size of
the jumbo 747 jet, and carries fewer than
a third the passengers. So the cost is about
20 percent more to fly on the Concorde
than to fly first class on other jets. A
round-trip flight between New York and
London is $1,586, compared to first-class
round-trip seats on other jets for $1,312,
and about $700 for tourist-class fare.
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The

“sonic boom"
wherever the shock wave intersects with the ground

The question is: Will persons be willing
to pay the extra money to get places fast-
er? So far it has not looked good. Super-
sonic flights have not made money. In
fact, in 1976, the two airlines flying Con-
cordes lost a combined total of $54 million!

A particular problem is that presently
few routes are serviced by the Concorde.
British Overseas Airways has flights to
Washington, D.C., to Singapore and to

is heard along the flight path

Bahrain, on the Persian Gulf. And Air
France has been flying to Washington,
D.C.; Caracas, Venezuela; and Rio de Ja-
neiro, Brazil. Only since November 1977
have the two airlines been able to begin
flights between their national capitals and
New York city.

It is obvious that to remain operational
the Concorde needs regular routes to im-
portant business and population centers
such as New York. But a major short-
coming is Concorde’s lack of range. With
a capacity load of about 100 passengers,
it can barely carry fuel sufficient to make
it from Paris to Washington, D.C.

Thus the problems of the Concorde are
serious. It probably means that no more
than the 16 Concordes will be built. Yet,
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because of public preference for speed ad-
vantage, it seems likely that supersonic
aircraft will continue to fly. In fact, in
November 1977 the U.S. National Aero-
nautics and Space Administration award-
ed Lockheed-California Company a new
$270,000 federal contract to study the de-
sign of a yet more advanced type of super-
sonic aircraft.

The proposed new plane would carry

LMOST two years ago | was trans-

ferred to work as a cabin crew mem-
ber on the Concorde. First, each crew
member received special training for the
job. This meant going back to “school,”
where the new meal-service routines,
equipment handling, crew duties and safe-
ty procedures had to be learned in a train-
ing center close to London’s Heathrow Air-
port.

At this training center there is a “mock-
up” or exact replica of the forward galley
(kitchen) and part of the cabin of the
aircraft. Even the angle of the floor is
slightly tilted to simulate the true flying
attitude. Here the crew can serve a group
of “passengers” without Ileaving the
ground. Thus, before actually flying, the
crew will have served meals, become fa-
miliar with the oven timings and learned
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200 passengers at a cruise speed of 4,000
miles (6,440 Kkilometers) per hour. Its
range would be 6,000 miles (9,660 kilome-
ters), and it would fly at about 120,000
feet (36,500 meters), at which altitude
the sonic boom would not be objectionable
by the time it reaches earth. It will be in-
teresting to follow further developments in
supersonic travel.

to work in the space available on the real
aircraft.

Then came the time to see the Concorde
while it was in the hangar. One is im-
pressed by its streamlined shape. It con-
veys the idea of speed even when stand-
ing still. Because of its drooped nose, so
clearly seen during takeoffs and landings,
the aircraft reminded me of a fast bird of
prey—an eagle. The plane certainly has an
outstanding and distinctive design.

First Flight

The Concorde’s cruising speed is around
23 miles (37 kilometers) a minute, twice
the speed of sound. Its cruising altitude is
between 50,000 and 60,000 feet (15,240
and 18,250 meters). Yet, the cabin is pres-
surized to correspond to the comfortable

AWAKE! — JANUARY 22, 1978



air pressure encountered at an elevation
of 5,550 feet (1,700 meters).

Compared to more conventional air-
craft, the Concorde’s takeoff and climb is
extremely rapid. Soon one is up above “the
weather” in brilliant sunshine. But when
looking out of the windows, a person may
be surprised to see that the sky is a very
dark blue. This may well bring to mind
the phenomenon of the “black” sky re-
ported by the first astronauts on their
trips farther into space. The changes in
color take place because the higher the
altitude the less dense the atmosphere.
Hence, the marked scattering of the blue
elements in the sun’s light, so evident at
ground level, is greatly reduced the high-
er one goes. Too, at our flying altitude,
the curvature, or “circle,” of the earth
becomes very noticeable, even as the Bible
accurately observes.—lsa. 40:22.

On account of the high speed of the Con-
corde, the temperature on the nose of the
aircraft reaches 127 degrees Celsius (261
degrees Fahrenheit), when the outside air
temperature is -52 degrees Celsius (-65
degrees Fahrenheit). The outside skin of
the plane gets almost as hot as the nose.
This is due to the great friction when the
plane flies faster than the speed of sound.
But the high temperature has no adverse
effect on the aircraft’s special structure.

A Machmeter, showing the craft's air
speed relative to the speed of sound, is in
the cabin so that we can tell how fast we
are flying. There is no sensation at all
of rapid travel while cruising. But, when
accelerating through the sound barrier,
the feeling is rather similar to a slight
nudge in the back, comparable to an au-
tomatic gear change in a car.

Food on Board
Because of the short flight, the type of
meals served had to be planned carefully
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Why is the Concorde's nose
different on pages 13 and 18?

To ensure maximum pilot visibility the
nose is lowered on takeoff and landing.
But when flying it is raised to streamline

the aircraft for supersonic speed

by chefs and a staff having many years
of experience with flying. Also, because of
the limited space available, the catering
equipment was an important detail to be
considered. The high-quality food served
—not on plastic but on china—is comple-
mented by excellent French wines in spe-
cially designed glassware used exclusively
on the Concorde. Five courses ensure that
passengers are well satisfied during each
flight. Champagne can also add to one’s
enjoyment of the meal, giving a distinctive
French flavor to this Anglo-French under-
taking.

I have enjoyed working on this first
supersonic passenger aircraft, for it is an
advancement over other forms of air trav-
el. But I am also grateful because by be-
ing on the Concorde | am able to attend
meetings of Jehovah's Witnesses more reg-
ularly than would be possible if | had been
working on other aircraft. Bible studies
at home can also be held on a more regular
basis, as Concorde trips are more stan-
dard in length and in time away from my
family. So, my association with the Con-
corde is beneficial and rewarding.—Con-
tributed.
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CROWD gathers at Stirling Castle in

Scotland to witness a spectacular
event. There on the roof is an Italian al-
chemist who had announced that he would
fly to France using specially designed
wings well endowed with bird feathers.

He is off! But where does he alight?
At the foot of the castle, with a broken
thigh bone! So ended a sixteenth-century
attempt to imitate the miracle of bird
flight.

People have always been fascinated by
the flight of birds. About three thousand
years ago a keen observer of the world
around him stated that “the way of an
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By "Awake!" correspondent
in Australia

eagle in the heavens” was just “too won-
derful” for him to understand.—Prov. 30:
18, 19.

Many persons long felt that if man sim-
ply possessed feathers like a bird and
flapped wings up and down he could fly.
However, over the last two centuries or
so, man has come to realize that birds
are more marvelously equipped for flight
than previously thought. This unique
equipment includes their feathers, wing
shape, specialized muscles, body shape,
bone structure and, of course, their in-
stinctive ability to handle the many vari-
able factors of flight. Man has learned
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much from the birds, and he has invented
machines that can clumsily imitate their
flight. But he is just not designed to fly
as they are!

The Need to Fly

Man, of course, does not need to fly to
survive, although most birds do. They are
very active creatures, requiring large
quantities of food. For example, their
hearts beat between 200 and 1,000 times
per minute, and they
have a body temper-
ature of between 102
and 112 degrees
Fahrenheit (39 and
44 degrees Celsius).
It has been estimated
that the common
swift may fly 12 to
14 hours daily at
speeds of about 40
miles (65 kilometers)
per hour in normal
hunting flight. When
feeding its young,
this bird may cover
about 600 miles (960
kilometers) a day.

For short periods, some birds can fly
at tremendous speeds. Falcons have been
known to dive at about 180 miles (290 ki-
lometers) per hour. In India, spine-tailed
swifts have been timed at about 200 miles
(320 kilometers) per hour.

As an observer watches a bird fly so
effortlessly, he cannot help but wonder:
How do birds do it? How do they manage
to stay up in the air?

moving-
ai r9

The Secret of Flight

Although we cannot see the air around
us, we know that, when it is in motion,
it can be very powerful. In a storm, trees
can be uprooted and roofs can be lifted
off houses. Similarly, air moving around
the specially shaped wings of a bird pro-
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the forces operating
on a bird's wing

vides enough upward lift to counter the

pull of gravity and prevent the creature

from falling to the ground. Without the
effect of moving air, a bird would drop
to the ground like a stone.

A bird’s wing is so shaped that the air
must travel farther over the top of the
wing than underneath it. Hence, the air
above the wing travels faster to ‘catch up,’
as it were.

Due to increased speed, the air above
the wing is “thinner”
than the air below.
The compressed
“thicker” air under
the wing exerts
greater pressure and
pushes the bird up,
pi'oviding the needed
lift. Something simi-
lar occurs when
you drink with a
straw. As you suck
on the straw, you
are thinning out
the air inside the
straw. The normal
air outside is then
“thicker” and push-

es the liquid up the straw.

The air striking the underside of the
bird’s wing also tends to lift it. At the same
time, however, the creature has to use
some of its strength to overcome the air’s
dragging effect.

To get airborne, a bird usually jumps
into the air, flapping its wings. At first
it may seem that the bird just flaps them
up and down. But closer investigation re-
veals that this flapping flight is far more
complex. The bird pulls its wings down
and back with the feathers tightly closed
and wings outstretched, thereby pushing
as much air as possible. Then it pulls the
wings forward and up with the feathers
separated to allow the air to pass through.
The wings are also pulled in close to the
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body so that there is minimum air re-
sistance.

Wing movement provides lift as well as
the propulsion needed to overcome “drag”
and to gain speed. The bird’'s wing move-
ment might be compared to a swimmer’s
doing the “butterfly stroke.” His arms ro-
tate around his shoulder joint, as he throws
them forward through the air and then
pulls them back through the water. Flight,
however, is far more complex, involving
the rotation of the wing and the relative
movements of various parts of it.

The faster the bird travels, the more
lift will come from the air passing around
the wings. It has been calculated that a
pigeon first taking off uses five times as
much energy as when it reaches steady
flight.

With most larger birds, the increased
wingspan is still not large enough to cope
with their extra weight and greater drag,
especially when taking off. So some of
these, such as the pelican, run on the
ground for a few feet to gain speed for
lift. Others, such as the vultures, land on
a tree or fence and then, by jumping off,
gain enough speed through the pull of
gravity for their wings to provide lift.

The heaviest bird that can fly is the
trumpeter swan, weighing up to 40 pounds
(18 kilograms). Heavy birds are limited
in the amount of flapping they can do
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because of the strenuous effort involved.
However, this does not restrict their abili-
ty to fly, for they are masters of another
form of flight.

Soaring and Gliding

Large birds can fly for hours over great
distances with hardly a movement of their
wings due to their use of air currents. We
might draw from common experience to
illustrate what these currents are. When-
ever you put your hand above something
hot, you can feel the warm air rising.
Similarly, when the sun heats the earth,
some areas heat up more than others, de-
pending on the nature of the surface. This
causes the air above the surfaces to rise,
producing a strong current of air, even
though on the ground everything may ap-
pear quite still. These updrafts, called
“thermals,” are doughnut-shaped bubbles
of hot air and have been known to rise
to heights of 10,000 feet (3 kilometers).

Another way an updraft is produced is
when the wind strikes a hill or a moun-
tain. The wind is forced up the mountain-
side, and this air movement continues past
the mountaintop.

When a bird finds an updraft that is
rising at a faster rate than the bird would
be descending, it can “ride” on it, usually
circling as it goes, to stay within the ris-
ing air. Like a sail, the outstretched wings
catch the updraft. Thus birds can gain
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altitude with virtually no effort. This type
of flight is called “soaring.”

Associated with this is “gliding” flight,
in which the bird descends with its wings
outstretched and all surfaces expanded to
slow its descent. The best gliders can trav-
el a distance of about 20 times the alti-
tudes from which they start to descend.

Gliding birds, such as wvultures, gulls,
pelicans, hawks and eagles, can travel vast
distances with very little effort by rising
in one updraft and then gliding till they
reach another. Through wing movements
they can just hover at the same height in
an updraft or change from a glide to a
soar in an instant. Some bird varieties
can travel this way at speeds of 30 to 50
miles (48 to 80 kilometers) per hour for
most of the day, thereby conserving their
energy. Usually one can tell when birds
use this type of flight, for they will circle
for a while as they rise and then change
into a long, straight glide.

Birds such as the albatross are experts
at handling the strong winds over the
ocean. With the wind behind it, the alba-
tross starts a long glide toward the water’s
surface, gathering speed. A few feet from
the water it turns into the wind and is
lifted up by it, gaining altitude but losing
speed. Then it turns and starts the cycle
again. By adjusting the distances traveled
in any part of this cycle, the bird can
travel in any desired direction. By this
technique, the royal albatross, for exam-
ple, can travel at 50 to 70 miles (80 to 110
kilometers) per hour for long periods. The
only effort required is that the bird must
keep its wings extended and occasionally
flap them once or twice.

Since flapping requires great amounts
of energy, large birds use soaring and glid-
ing whenever they can. They use flapping
mainly to move from perch to perch and
to assist in their takeoff. These birds beat
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their wings only from one to three times
per second, while most songbirds beat
about twice that fast. A hummingbird, just
two inches (5 centimeters) long and
weighing only one tenth of an ounce (3
grams), beats its wings 60 to 70 times per
second. It can hover like a helicopter and
is the only bird that can actually fly back-
ward.

TheArt of Turning and Landing

The control that birds have in the air
is amazing. They can turn by beating one
wing more rapidly than the other. This
also causes the wing to be lifted up, en-
abling the bird to turn quite sharply. The
tail feathers also play their part in this.
Additionally, they help to provide balance
and act as a brake when needed. The way
birds dart in and out, dodging branches
and avoiding near collisions with one an-
other, shows that they are indeed masters
of the air.

As far as landing is concerned, birds
possess all the essentials to accomplish al-
most unbelievably perfect landings. A bird
must consider its height, speed and di-
rection and any wind currents so that it
does not hit the ground hard or topple
over on landing. Some heavier birds must
run along a few feet to keep their balance.

Birds skillfully use their wings and also
their tails to reduce speed and control the
landing, enabling them to descend on a
branch in such a way as barely to disturb
it. This is quite an acrobatic feat when
one considers the speed at which they
approach the landing spot. Sometimes
birds actually beat their wings opposite
the direction of flight to slow themselves
down quickly.

Marvelously Designed
That birds are designed for flight is very
evident when we look at their bone struc-
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ture and covering. They have an upper
arm fitting into a shoulder joint and a
two-boned forearm. Because of the way
the bones are connected, they move freely
up and down and can also turn. The bird's
chest bone, instead of being flat like ours,
is shaped like the keel of a boat. This pro-
vides a large area for the specialized and
extremely powerful flight muscles to be
attached on both sides of the chest bone.

The bones themselves are ideally de-
signed. They are mainly thin-walled tubes,
or, in the case of larger birds, are delicate-
ly strutted on the inside. As a result, the
bones provide light yet extremely strong
support. For instance, the whole skeleton
of a frigate bird, with a seven-foot (two-
meter) wingspan, may weigh as little as
four ounces (113 grams). The larger bones
also contain air sacs. These sacs are ancil-
lary, or supplementary, to the lungs and, as
needed, provide an extra oxygen supply
for sustaining a bird’s high rate of activity.

The feathers, too, are a marvel of de-
sign. A bird may have from 2,000 to 6,000
of them. Each feather is equipped with
hundreds of barbs branching out from a
hollow shaft, and every barb has hundreds
of barbules that branch into many even
more minute hooklike barbicels. It is
estimated that a single six-inch (15-
centimeter) pigeon feather has about 990,-
000 barbules and millions of barbicels. All
of these interlock to provide a most ef-
ficient airtight supporting surface that is
lightweight, heat retaining and water-
proof. The feathers also furnish a greatly
increased wing area with very little addi-
tional weight.

There are three main types of wing
feathers. The largest, the primaries, are
around the wing tips and are very im-
portant for lateral steering as well as for
flapping flight. The primaries in birds of
prey change to a smaller width about half-
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way out. Apparently these birds can rise
in the air at a much steeper angle be-
cause of this, enabling them to make bet-
ter use of the natural air currents. The
secondary feathers are attached to the
lower arms, and the tertials to the upper
arm. These types of feathers have their
important roles to play in flight.

Miracle or Blind Chance?

Just a brief insight into the flight of
birds makes one stop and think. Man has
been able to imitate some aspects of bird
flight after many decades of intensive de-
sign, experimentation and intelligent anal-
ysis. Still, he must rely on sophisticated
instruments to do what birds do even bet-
ter by instinct. Although man can pro-
duce gliders and now supersonic jet planes,
he has been unable to imitate precisely
the flapping of a bird’s wings, which can
produce both propulsion and lift. How
could bird flight, so dependent upon many
complex factors, have originated?

Some claim that birds somehow evolved
from reptiles, scales slowly turning into
feathers. They point to the fossil of an
ancient bird called the Archaeopteryx,
which had teeth and a long bony tail, and
claim that it is a “missing link.” How-
ever, a number of critical aspects are ig-
nored. Reptiles are cold-blooded and often
sluggish, whereas birds are warm-blooded
and are among the most active creatures
on earth. Flight depends upon many co-
ordinated factors being present at one
time.

It is noteworthy that Archaeopteryx al-
ready had fully developed wings perfectly
feathered (not scales half developed into
feathers), and had special feet equipped
for perching. The relative proportions of
the head and brain case are those of a
bird and are quite different from those
of reptiles. So, Archaeopteryx did not
evolve from a reptile to a bird.
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Surely, the ability to fly cannot be at-
tributed to mere chance. Thoughtful study
provides convincing evidence that bird
flight is of divine origin. Everything about
birds—their streamlined bodies, large,
light wings, special bone structure, and

N MANY languages, the name for jade
I is derived from the color green. Yet, in
the pure state, jade is white. Traces of
impurities give it a rainbow range of hues
in tones of red, yellow, mauve, brown,
black and, rarely, blue. It is commonly
thought of as the “Chinese stone,” but
there is no evidence that it ever was mined
in China.

The most valued jade today, bearing the
designation “imperial,” was known only
to China'’s last dynasty, the Ch’ing. Few,
if any, items larger than buttons and or-
naments were made from imperial jade
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all the necessary instinct to handle the
complexity of flight—bespeaks an intelli-
gent Designer far superior to man. Yes,
our reverence should go to this One, Je-
hovah God, for the miracle of bird flight.
—Ps. 148:1, 7, 10.

in that vast land until about a dozen years
before imperial China was erased by rev-
olution in 1911.

Have you ever touched jade? Are you
acquainted with its coolness and its hard
softness? You may ask, “How can a sub-
stance be both hard and soft?”

On a modem measure of relative hard-
ness known as the Mohs’ scale (ranging
from talc’s 1 to diamond’s 10), jade scores
6.75 and 6.50 in its two manifestations.
Because jade is hard, it takes a high pol-
ish. The resultant satiny surface feels soft
to the skin. Once polished, jade slides be-
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tween one's fingers and is cool to the
touch.

The term jade is applied to two minerals
—nephrite and jadeite. By an interplay of
calcium, magnesium and water, the am-
phibole nephrite is formed nearer the
earth’s surface than is jadeite. It is just
a silicate of magnesium. Nephrite, not
jadeite, is the jade of ancient Chinese art.

Jadeite is a pyroxene, silicate of alumi-
num, and was not used in China to any
extent until 1784. In that year, this stone
is known to have been imported from
Burma. Four years earlier, on the Taw-
maw plateau, 68 miles (110 kilometers)
from Mogaung, Burma, jadeite was found
in its actual geological setting. Before that,
only occasional pebbles and rocks had been
found in the downriver area at secondary
sites. Now a minable source had been dis-
covered. On account of the monsoons, the
quarry can be worked only a few months
of the year. Of 10,000 stones (actually
boulders) cut from Burma'’s earth, there
may be only one of really good quality.

Jade has been a stone of kings for oth-
ers besides the Chinese emperors. For in-
stance, the next to the last czar of all the
Russias, Alexander Il1, lies in a sarcopha-
gus of black-flecked spinach jade. In spin-
ach jade, the sea of deep green has regu-
larly spaced motes of black graphite, the
“lead” of our writing pencils.

A ruler of still another time and place
looked with disbelief upon a Spaniard,
Hernando Cortes, who preferred gold to
jade. If asked, that ruler, the noted Aztec
Montezuma, would have placed jade, tur-
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quoise and the green plumes of the quet-
zal bird above gold. His jade was jadeite,
distinguishable from Burma’s jadeite only
by traces of diopside, a complex silicate.
Xochimilco in Mexico, now famous for its
floating gardens, was said to be the prin-
cipal center of Aztec lapidary work.

The Aztec kings found in jade a per-
manent memorial of the color of the re-
markable quetzal bird. Half a world away,
China’s emperors called jade fei t'sui, the
word for another bird, the kingfisher.

Where did the Chinese obtain their
nephrite before the eighteenth-century im-
portations of jadeite from Burma? For
more than 2,000 years the legendary
“dragon tears” were brought in 14-foot
(four-meter) slabs from the Takla Makan
Desert, Khotan-Yarkand in Chinese Tur-
kistan. So, jade (nephrite) is what Marco
Polo must have seen at Khotan in 1272
and then described as “jasper and chal-
cedony.” Some nephrite also came from
what is still a modern-day source, Lake
Baikal in Siberia.

Yes, jade, the ‘greenstone’—
in the language of the Maoris,
in Burmese, and chalchihuitl or quetzal-
chalchihuitl in the dead tongue of the Az-
tecs—was China’s stone of kings. The an-
cient Chinese pictograph for jade consists
of three horizontal lines and one vertical
line, representing three slabs of jade
threaded on a string. Today, with the ex-
ception of a dot, the character for jade is
the same as that for king. The dot distin-
guishes the enduring gem (i.) from the
mortal monarch (£).

AWAKE!— JANUARY 22, 1978



TreBibkes e

HE apostle Paul wrote:
T“Whether there are gifts of
prophesying, they will be done
away with; whether there are
tongues, they will cease; whether
there is knowledge [attained by
miraculous means], it will be done
away with.” (1 Cor. 13:8) These
words prove that eventually the
then existing miraculous gifts of
the holy spirit would pass away.
But when would this be?

We might first consider the pur-
pose of these miraculous gifts. For
many centuries, the Israelites, or
Jews, were God’s name people, and
what was acceptable to God in
matters of worship centered around
the temple at Jerusalem. That ar-
rangement for worship was of di-
vine origin. Moses, the human in-
strumentality through whom it
was revealed, could point to his
having God’'s backing. For exam-
ple, when sent by Jehovah back
to Egypt to lead the nation of Is-
rael out of slavery, Moses was em-
powered to perform three miracu-
lous signs. (Ex. 4:1-9) How, then,
could a change from this centuries-
old manner of worship be verified
as being from God? It required
stupendous miracles to prove that
—with the death and resurrection
of Jesus Christ in the year 33 C.E.
—a new way for rendering accept-
able sacred service had opened up.
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HaveMiraculous Gifts
of the Spirit Ceased?

And, by miracles, the means of salvation re-
vealed through Jesus Christ was authoritatively
established as being of divine origin. The Bible
tells us: “If the word spoken through angels [who
were used in transmitting the Mosaic law] proved
to be firm, and every transgression and disobe-
dient act received a retribution in harmony with
justice; how shall we escape if we have neglected
a salvation of such greatness in that it began to
be spoken through our Lord and was verified for
us by those who heard him, while God joined
in bearing witness with signs as well as portents
and various powerful works and with distribu-
tions of holy spirit according to his will?”—Heb.
2:2-4.

Were such miracles needed after Christ's death?
Yes, as long as the temple existed in Jerusalem
and the requirements of the Mosaic law respect-
ing worship could be carried out, there was a
need for God to continue bearing witness that
the old Jewish arrangement for sacred service
had been replaced by the arrangement centering
in Jesus Christ. Therefore, the Most High, through
Christ Jesus and by means of holy spirit, gave
special powers to his apostles and others.

Today, however, miraculous gifts are not nec-
essary to establish that a change has taken place
as regards worship. Even if the temple still ex-
isted at Jerusalem, no Jew could prove that he
is of the Aaronic line and qualified to officiate
at the sanctuary. Hence, the temple services that
the Mosaic law outlined could not be carried out.
Why not? Because that law prohibited non-
Aaronites from engaging in priestly functions.
(Num. 3:10; 18:7) That is why certain men who
returned from Babylonian exile in the sixth cen-
tury B.C.E. but who could not establish their de-
scent from Aaron were debarred from serving as
priests.—Ezra 2:61, 62.
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So, with the destruction of Jerusalem by
the Roman armies in 70 C.E., the arrange-
ment for worship centering at the temple
came to its end, never to be restored ac-
cording to the specific requirements of the
Mosaic law. Miracles are simply not needed
to prove that true worship is now no longer
dependent on a literal temple at Jerusalem
and that the Most High wants to be ap-
proached through Jesus Christ “with spirit
and truth.”—John 4:23, 24; 14:6.

It is also noteworthy that the transmit-
tal of the miraculous gifts of the spirit
was accomplished in a way that indicated
their temporary nature. The Scriptural in-
dications are that the miraculous gifts
were imparted either in the presence of
the apostle Paul or that of one or more
of the twelve apostles.—Acts 2:1, 4, 14;
10:44-46; 19:6.

A remarkable example of this involves
the Samaritans, to whom Philip the evan-
gelizer declared the “good news.” (Acts
8:4, 5) Philip was one of the seven men
appointed by the apostles to oversee the
distribution of food to needy widows.
Viewed by the congregation at Jerusalem
as a man “full of spirit and wisdom,”
Philip was obviously a mature disciple of
Jesus Christ. (Acts 6:1-6) He himself had
been empowered by holy spirit to expel
demons and to heal afflictions. (Acts 8:
6, 7) Nevertheless, Philip could not impart
the spirit with its miraculous gifts to
others. It was necessary for the apostles
Peter and John to come to Samaria to
pray for these new disciples to “get holy
spirit.”—Acts 8:14-17.

Of course, God'’s spirit had already op-
erated toward these Samaritans by means
of Philip the evangelizer. What, then, did
Peter and John accomplish? They prayed
for the Samaritan disciples to have God's
spirit imparted to them. Special manifes-
tations followed this. Seeing these mani-
festations, the former magician Simon of-
fered money for the power to impart holy
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spirit as did the apostles. He said: “Give
me also this authority, that anyone upon
whom | lay my hands may receive holy
spirit.”—Acts 8:18-24.

In view of the limitations in transmit-
ting the gifts of the spirit, it logically fol-
lows that, with the death of the apostles
and those who had been empowered
through them to perform miracles, these
gifts passed away, even as the apostle
Paul said they would. Thereafter, however,
true disciples of Jesus Christ could still
be recognized. How? The Son of God pro-
vided the answer, saying: “By this all will
know that you are my disciples, if you
have love among yourselves.” (John 13:
35) This love is a self-sacrificing love, in-
cluding the willingness to die for one’s
Christian brothers just as Christ volun-
tarily laid down his life for mankind.
—John 13:34; 1 John 3:16.

So, when it comes to claims made today
regarding the possession of miraculous
gifts, it may well be asked: Do such claim-
ants manifest self-sacrificing love? Do they
have all the fruits of the spirit? (Gal. 5:
22, 23) Or, do their actions reveal that,
in conflicts and prejudices, they are no
different from the world? (Gal. 5:19-21)
Moreover, seeming performance of power-
ful works in Jesus’ name may actually be
a deception carried on by a hypocrite. Je-
sus said: “Many will say to me .. . ‘Lord,
Lord, did we not prophesy in your name,
and expel demons in your name, and per-
form many powerful works in your name?’
And yet then | will confess to them: |
never knew you! Get away from me, you
workers of lawlessness.”—Matt. 7:22, 23.

What, then, does the combined evidence
of Scripture and history reveal about the
gifts of the spirit? The miraculous gifts
ceased long ago. They fully accomplished
their purpose in proving that the disciples
of Christ made up the “Israel of God” and
that they alone were engaging in divinely
approved sacred service.—Gal. 6:16.
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Dynamite Blast Disaster

<> On November 11, 1977, at
9:30 p.m., the city of Iri,
Korea, was rocked by a blast
of some 30 tons of dynamite.
The explosives were in a
freight car at the railroad
station in the downtown area
of this city of 120,000. Accord-
ing to The Korea Herald, 9,530
houses were damaged (675 of
them being destroyed entire-
ly), 58 persons died, one was
missing, and 1,341 were in-
jured.

e The local Kingdom Hall of
Jehovah’s Witnesses had its
windows blown out, and three
Witness homes were demol-
ished, others being at least
half destroyed. One Witness
reported that a large piece of
metal crashed through his
home just a foot (.30 meter)
away from him. Among Jeho-
vah's Witnesses, 12 families
were affected, but none lost
their lives. For the Witness
families that lost homes in the
disaster, temporary quarters
were made available in the
homes of fellow believers, and
the branch office of the Watch
Tower Society provided money
and emergency supplies.

Lure of TV

<> John Ryor, president of the
National Education Associa-
tion, recently cited a study by
that organization indicating
that U.S. children spend more
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time watching television than
they do with their parents and
teachers. Referring to Ryor’s
remarks, an Associated Press
dispatch stated: “By the time
a U.S. student finishes high
school he will have watched
between 14,000 and 15,000
hours of television, but will
have spent less than 14,000
hours undistracted with his
parents or studying with his
teachers.”

Newfound Body in Space

<> Charles Kowal, an astrono-
mer at Hale Observatories in
Pasadena, California, recently
uncovered photographic evi-
dence that a formerly unnoted
heavenly body is orbiting the
sun in a path between Saturn
and Uranus. Other astrono-
mers have confirmed his find-
ings. The object may be some
300 miles (480 kilometers) in
diameter, but further study
will be necessary to ascertain
its actual size. However, it is
not thought to be a comet,
an asteroid or a moon. Kowal
favors calling the newly dis-
covered body a planetoid.

Hypnotism Under Suspicion

A subcommittee of the Is-
raeli parliament (the Knesset)
recently was commissioned to
look into “the possibility that
deputies were being put under
the spell of hypnotists,” re-
ported the New York Daily

News. Reportedly, the question
arose after a deputy who did
not know Hebrew addressed
the Knesset in that language,
mastered through a learning
method employed by a hypno-
tist. Moshe Shahal of the
Alignment Bloc had “warned
that hypnotized deputies faced
the danger of not expressing
their own opinions but, in-
stead, views planted in their
minds” by their hypnotists,
the newspaper said. At any
rate, that possibility launched
an investigation.

Best Sellers

N In a list of “10 All-Time
Best-selling or Distributed
Books” (excerpted from the
Book of Lists), Good House-
keeping magazine places the
Bible first, with a distribution
of 2,458,000,000 copies from
1816 to 1975. In second place
were the 800,000,000 copies of
Quotations from the Works of
Mao Tse-tung. Listed third was
the American Spelling Book,
by Noah Webster, with 50,-
000,000 to 100,000,000 copies.
Fourth place was occupied by
The Truth That Leads to Eter-
nal Life, with a listed distribu-
tion of 74,000,000 copies. (How-
ever, 89,000,000 copies have
been printed to date in 101
languages.) This Bible study
aid, bearing a 1968 copyright
by the Watch Tower Bible &
Tract Society of Pennsylvania,
is distributed by Jehovah’s
Witnesses.

“An Intoxicated Society” ?

<€ A six-man Australian Sen-
ate committee recently issued
a 255-page report entitled
“Drug Problems in Australia
—An Intoxicated Society.” The
report gave an estimate of
250,000 alcoholics among that
nation’s population of approxi-
mately 14 million. It also in-
dicated that at least once a
month about 10 percent of the
country’s schoolchildren aged
12 to 17 get “very drunk.”
According to the Associated
Press, the committee report
said that, on the average,
Australians smoke 2.8 billion
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cigarettes per month. Also, it
was noted that Australia has
the highest rate of kidney
disease in the world because of
its abuse in using analgesics.
So the committee recommend-
ed the enacting of new laws
against alcohol and cigarette
advertising, and the imposing
of rigid controls on selling
analgesics.

Hungry Mouths to Feed

<$> It is estimated that in the
United States there are now
some 70 million family pets
—25 million cats, compared
with 45 million dogs. And, ac-
cording to one maker of pet
food, that number is rising by
3 percent a year. During 1976,
family-owned dogs and cats
consumed $2.6 billion worth of
pet food, and 1977 was ex-
pected to top that figure.

If You Shovel Snow

<€ The strain of shoveling
snow can lead to a heart at-
tack, particularly if you are
40 years of age or older. Ac-
cording to the American Heart
Association, therefore, it is
advisable to let your physician
decide whether you should en-
gage in this activity. If you do
shovel snow, do it either be-
fore eating, or no sooner than
two hours after having eaten.
Wear lightweight, though
warm, clothing, and rest often.
Also, use not just your arms
but the strength of your legs
and back while doing the job.

Selective Songsters

4> Recent experiments in-
dicate that infant sparrows
are selective when learning
to sing. Peter Marler and
Susan Peters of Rockefeller
University reared baby male
swamp sparrows in chambers
where the young birds were
exposed to recordings that
mixed the song patterns of
song sparrows and swamp
sparrows. The result? These
swamp sparrows learned only
songs consisting of syllables
peculiar to the swamp spar-
row.
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Energy Conservation

<> Since 1974, the French have
saved some 12 million tons of
oil, or the equivalent thereof
in other sources of energy.
This has been the result of a
firm energy conservation plan.
Violators of France's energy
laws on lighting business
places and advertising signs
can be jailed. Besides heating
some buildings with geother-
mal energy, during the past
year the French have been
operating the world’'s biggest
commercial solar energy plant.

School Vandalism

<% The National Education
Association recently reported
that during 1976 U.S. schools
spent more money repairing
vandalized property than they
did in obtaining supplies and
books. Their Vandalism repair
bill’ reached $600 million.

Catholics and Birth Control

<> “More than 90% of Ameri-
can Catholic married couples
use birth control methods for-
bidden by their church,” states
Medical World Neios, citing
the recently reported outcome
of the 1975 National Fertility
Study. Now, for the first time,
their contraceptive measures,
basically, are the same as
those of U.S. non-Catholics.
Two decades ago, however,
just 20 percent of the Catholic
couples who had been married
for five years or less used
types of birth control other
than the rhythm method.

Woe to the Rodents!

Five years ago electric gui-
tar maker Bob Brown dis-
covered dozens of mice and
rats dead in his San Diego,
California, workshop. What
had done away with the ro-
dents? Vibrations from a gui-
tar that Brown had miswired
and neglected to turn off. This
sparked an idea, and Brown
developed a device (called
AMIGO, for ants, mice and
gophers) to rid large areas of
small pests. His device gives
off electromagnetic waves that
are said to affect only small

pests, upsetting their neuro-
logical systems. Unless they
flee, he claims that the pests
become dazed, stop eating and
soon die. His device sells for
$350 to $1,000. Two of them
recently cleared out the go-
phers from 10 acres (4 hect-
ares) of parade field at a
U.S. Marine base.

Helmets and Cycle Safety

<% In the US. a number of
states have repealed laws
requiring that motorcyclists
wear protective helmets. But
a four-state check by the Na-
tional Highway Traffic Safety
Administration indicates that
absence of this requirement
has a bearing on fatalities in
motorcycle accidents. These
have risen 20 percent in the
four states monitored.

Tibet's Sea Creatures

<€ Chinese scientists are ex-
ploring the highest country in
the world, Tibet, whose aver-
age elevation is about 16,000
feet (4,900 meters). Yet even
at such altitudes, “the re-
searchers discovered fossils of
sea creatures in the rocks,”
reports Parade magazine, “in-
dicating the area was once
covered by water.”

Making Monks

<> In its efforts to recruit new
monks, a Greek monastery
may be using questionable
means, according to the Ath-
ens Daily Post. “Monk Alexios
of the Xenophon Monastery in
Mount Athos has sent a very
emotional letter to many chil-
dren in the city of Salonika
urging them to abandon the
common life and become
monks,” reports the paper. In
one case, it says that after
intervention by “the judiciary,
five young boys from the city
of Trikala returned home after
spending a week” in Xenophon
Monastery. And the Minister
of Public Order ordered city
officials to “question the five
boys and find out whether
they have been conscripted in
the monastery life willingly
or not.”
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“Blood-doping:” Athletes

<€ A procedure that first drew
major attention during the
1976 Olympic Games in Mon-
treal has become a contro-
versy in sports. It is known as
“blood doping,” the withdraw-
ing of blood from an athlete
and reinfusing it at a later
date in an effort to increase
performance. A German ath-
lete said that blood doping
was common in soccer, run-
ning, swimming, skiing and
other sports. One researcher
experimented with a group of
long-distance runners, using
blood infusion with half of
them. He concluded that it had
no significant effect on the
performances of the runners.
Yet, others claim that the
same data did show some in-
crease in performance levels.
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Osaka “in the Red”

<€ Many cities throughout the
world are deeply in debt, as
their expenses continually ex-
ceed their incomes. Japan’s
cities are no exception. In most
cases they too are “in the
red,” for all practical pur-
poses, “bankrupt.” To make
matters worse for Japan’s
second-largest city, Osaka, its
income was cut by greater re-
funds to companies than antic-
ipated. Corporation taxes in
the city are imposed in ad-
vance, being based on the pre-
vious year’s earnings. Thus, if
a firm’s profits slip below the
preceding year, then the firm
is entitled to refunds. Due to
the recession and collapse of
some large companies, city
officials were obliged to add

large sums of money to the
tax refunds, worsening the
debt problem.

Ancient Pollution

<> Back in 1972 three Eskimo
brothers found the body of an

Eskimo woman frozen in the
Alaskan permafrost. Since
then scientists have been

studying the woman, who they
claim lived 1,600 years ago.
“She definitely had severe
black lung,” says a National
Park Service anthropologist.
This condition, common among
coal miners today, comes from
inhaling coal dust. In the Es-
kimo’s case, though, it appar-
ently was acquired by inhaling
accumulated fumes from seal-
oil or whale-blubber lamps in
her cramped living space.
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