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Chapter 1: The Vessel

Sher was a large airplane, built for freight and com-
fort in flight. She was 94 feet long, with wide tail pieces
that could direct her nose up or down at the slightest touch of her
controls®. Her muscles and nerves were four and a half
miles of steel cable and copper wire. Her brain was a
set of instruments fended by® radio waves, magnetic force,
and air pressure.

She was Number 896, one of the original C-54’,
the famous airplanes designed especially for ocean trans-
port. The C-54’s were perhaps the most widely used
weight-carrying airplanes to appear in the time since
man first taught metal to fly.

On this night of the fifth of February she floated confi-
dently through the black air. Her wings, made of a
metal called duralumin, were styled to cut through the sky at
240 miles an hour’. Her total weight at this moment was
62,180 pounds. Of this , 6,200 pounds was freight held
down®. by rope and steel rods to the cabin floor. She
had left Newfoundiand® in the late afternoon, bound for
Prestwick?, Scotland, 2,296 miles away.

We men of the crew sat as our stationss, writing words and
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Sfigures inzo flight logs®, occasionally dreaming or talking or
laughing. We could not see the waves of the North
Atlantic Ocean two miles below. There were thick clouds
covering the sea and the sun was deep under the earth.
In the western sky the moon moved slowly downward.
And as the earth turned and the planets turned, the group
of stars that form the Milky Way'® moved on its course
through the black universe of which man knows neither the
beginning nor the end\,

“What are you doing up here? Why is that octant
in your hand ?”
. It conld have been the wind asking.® T was the navigator
seated at my chart table in the airplane’s cockpit, gazing
into the darkness beyond the window. The wind was
crying in long tones. “Why ... wh-h-y ... wh-wh-h-h-y-
y® It was a wind which had never existed before the
airplane. It sprang full born from the nose of the airplanet
and burst upon the duralumin skin, spreading out backward
over the enginest. It was the invisible substance of which
the sky is made® — not just air, not just wind, but a stuff
which is part of the consciousness of flight.

“Why is that octant in your hand ?”

Because I am the navigator.
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I hold the needle that will point our way through
the cloud. I sing the song of the sky.

While flying the ocean's, 1 am the busiest of our crew
of five. I keep account of1? the airplane’s position and track
over the earth, of altitude and the passing cloud layers,
of the amount of gasoline used. My flight log sometimes
contains a great many items in a single hour. I work
with wind, radio waves, sun and stars, with charts of
many colors, '

Frequently I talk with the pilot, who likes to know
where we are or how long before we will get to a certain place
ahead'® or how much gasoline is left in our tanks. The
pilot on this flight is Caprain Blake Cloud®, who sits up Jront
in the driver’s sear?o,

Second in command is Gullerman Dropford, the co-pilos
or first officer®®. I am third in command, followed by Er-
nie Silvers, flight radio oficer, and Ignasz Whuzienski, flight
engineer’®, who sleeps most of the time between his few
duties while in the air®.

We are all serving in this first regular overseas air-
freight service shat the world has ever seen®s. We sense our
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place in history as pioneers of a great age of air transport
that will challenge time and space and weather and future
dangers of extreme speed and altitude of whick we have
hardly yer begun fo learn?s,

I put the octant back into its case and glanced at
the airspeed indicator. I adjusted the instruments in a
way which had become familiar to me and figured our
true airspeed. This [ entered in the flight log®” Next I
determined the rate at which we were using gasoline and
recorded it in the log. Then I used my instruments to
estimate our exact altitude. Finally, I checked my com-
pass against®® the pilot’s compass,

You who have not yet fiown the ocean migh# suppose
that a navigator is often worried abour getting loss®™®.  This is
not the truth. The navigator is accustomed 2o% finding
his way through the sky. His mind knows the fullness of
its freedom bounded only by navigation’s safety devices:® the
many instruments, four engines, three radios, the reserve
of gasoline, the emergency equipment, and the self-con-
fidence of five men,
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Chapter 2: The Way

From where I sit here in the sky?, the world of waves
and ships and men below seems somehow small. Zef
human history tells us that this life up here sprang from that down
there* — that centuries of toil and struggle had to pass
before men discovered the simple secrets of the birds,

Have you heard how the ancient Arabs® found their
way for hundreds of miles across desert and sea? Do
you know how the island dwellers in the South Seas sailed
confidently over the entire Pacific Oceant ?

We who now make our way® so confidently across the
sky realize what a great debt we owe to these first naviga-
tors®,

How did the Arab do it?

We will put ourselves in his place. We are on the
desert — alone but for’ a flock of sheep and goats moving
across the sandy slopes. Our duty is to watch the flock.
Otherwise there is litsle 2o occupy our thoughts® as the sun swings
slowly over-head each day, leading her many star children
on their nightly journey.

We hardly need to wonder that the familiar star
Alphecca® passes always directly overhead, for here near El
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Ala it has always been 501, The wise old men all tell of
it. In fact, when we were many days’ journey south on
the desert, faithful Alphecca always shows us the way to
El Ala. Similarly Alpheratz'* points straight down on
Mount Sinai'* and Markab on the great southland of Sheba'd.
Each star is a light showing the way to ifs own part of crea-
fiont4,

We Arabs, like most others in this early time, do no#
think of places in relation to the earth, but rather fo the paths of
the sun, the stars, and the wind's. Our world is, the fullness
of Arabia’® with seas and mountains and cooler countries
far to the north and hotter countries to the sopth, M any
of us ever saw a map, it had no lines of latitude or longi-
tude, but it may have included star paths or perhaps
arrows showing the big winds.

For on land and at sea in the anciens days it was the winds
that told direction almost as much as the sun and the starsV?
The winds usually did nor shift with the hours'* and could
therefore be used as reasonably steady indications of di-
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rection,

The stars gave the Arahs only latitude — distance
north or south — because latitude was the one thing in the
motion of most stars that was constan?*® The Arabs discov-
ered that one star alone seemed fo stand always in the same
direction:*® a certain low star in the north, They learned
that the sun was somewhat trustworthy if one studied
her wanderings with the seasons. As for the moon, they
soon realized that i was capable of almost anything ®*

As Arab navigation science grew with the centuries,
one of its greatest advances came when Arab seamen
first built boats big enough to leave the coasts and sail
the Sea of Oman® to the Indian Ocean®® [t was then that
they charted the rising and setting points of 15 stars, chosen
Jor distribution at almost equal intervals around the horizon 24
These were added to the true north and south to form the
32 points of the compass known today.

The Arab compass points, of course, had Arab names
and were associated with certain winds so zhat ships
could be steered at angles relative to the wind® when the stars
or the sun were out of sight. The Arabs could recognize
each different wind by its individual and seasonal quali-
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ties of dryness or dampness and by tts temperature and
swiftness.

Another early navigation device much used by an-
cient sailors was the shore-sighting bird. The bird’s
vision in flight gave man one of his first means of obtain-
ing his direction at sea in stormy weather, Indeed, many
land birds in cages were taken along on ocean voyages
as a matter of custom, When in doubt?® about the direc-
tion of the nearest coast, the navigator could release a
bird and watch it circle for altitude® If it then flew in a de-
finite direction i# could be assumed®® that the bird had seen
land that way. If it did not find land, a bird which could
not test on the sea would have no choice but to return to the
ship 28

- The South Sea Islanders grew up close to the sea
and ate and slept with its sound and smell in their ears and
noses,® It was only natural that they would be masters of ocean
navigation 3! '

One need not be surprised to learn that these men
regarded a third of the earth’s surface as their private [ake®
acrogs which they could go in any direction and at any
time. But it may be a surprise to many that the first of
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their tools of navigation was the wave., To the islander
the wave was like a tool, for i was studied and measured fo
a degree not to be exceeded anywhere until the latter days of ocean
science®®,  Just as we use radio today, so did the South Sea nav-
igator a thousand years ago use the ocean wave.® He did not
merely steer by the angle of the wave, but he observed
the whole pattern it made around an island.

The South Sea people who advanced this particular
study to its greatest perfection were the Marshall Islanders®,
who inhabit one of the more northeasterly groups of is-
lands fought over® in World War Two. These navigators
made detailed charts out of the ribs of palm leaves to form
a meaningful framework indicating winds, swell systems,
and the points where swells meet. Shells were placed
on these charts to represent islands; sticks showed how
far offshore the palm trees could be seen.

The full importance of all these discoveries of wind and
ware is almost impossible for modern man to appreciate until
she flies over a group of islands in one of the calmer seas, knowing
in advance just what to look for The great primary swells

33. @, HEH THERSHEL, AU FRARRBES T -2 E R
BHMRBIMBE. FEREE not to be exceeded EFIE, B a de.
gree, 34, ERRMSREMELAB—H. —TEIMNEEIT R 09 5 F
BTHR, (just) as SIEMMTREYRIGENE, BRI G B
FHYWEMEGR so 5 as B HER, MEXPCMIRETHNZE, E00E
BRREM so. E4yhmElEhig did PUREE, 35. BUBR) £ BUERHR
AI(ER) X R~ HEH T X KA that KIFE I W, 36. /'ma:[4l 'ailandoz/
DRARSIBATFRIGER, 37, #30em. 38, LFESBA N &3
—AECESE BB e - B S s, 3t BHSE R 5 B S R PSR
B, A TREABETREBGFE X % % 5 5% BHEE, “The full
importance of ---is almost impossible for modern man to appreciate «-” fHY
F “It is almost impossible for modern man to appreciate the full impor-
tance of ", for SIEM %A+ FER AWEALEMEKIFLNIE, until
SIEEAYRHERIB AT is almost impossible, what to look for HEYF
what he should look for, =& knowing MjEE,



are almost always quite visible as seen thus from the air,®®
Their lines are revealed in moving shades of green and blue ac-
cording to the changing angle between surface and the light.®©
The lines of water moving in a contrary direction, #he
eddy beam3* also may be seen. If you look carefully you
can usually sight the fainter echo swells in gentle weather.-
To recognize all of this from a sailing canoe on the sur-
face a thousand years ago was a navigational exercise
of the lighest ordert?,

The South Sea Islanders naturally used muck more
than*® wind or waves for a compass. In the middle of
the ocean the sky was for them compass, clock, and map.
Timne by the sky clock was highly developed in the South
Seas, for the navigators had long recorded the stars’ cus.
tom of rising earlier each night (by about four minutes
in our modern way of measuring).

Distance was more difficult to measure, for it was
determined by human effort, not merely by the earth or
the heavens. The Islander had no word for distance.
Time and direction were his important measurement.
A certain island was not 450 miles away, but five
days’ sail toward a certain star,

Shore-sighting birds, however, were used in naviga-
tion by the Pacific islanders. The island navigators kept
the frigate bird for this purpose, for this sea bird does
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not normally rest on the water but flies 10 the nearest
land.

Undersea creatures and fish can also indicate the
presence of land, since the numerous types found near
the coast rarely venfure out** with the oceanic kinds. Even
land-smelling animals were used as a tool in navigating
the seas. Tt is known that the Tahitians*® carried pigs
for this purpose, because the keen nose of the sea-weary
pig would sometimes show excitement at approaching
land long before it was visible even to a flying bird.

The color and temperature of the sea also gives the
navigator important information. Blue water is salty,
warm and deep. Green water is cool, thin with river
and often shallow. In warm climates it means that land
is near.

~ Of course, most of the great early discoveries of nav-
igation have been lost to human memory by nowt® And in
the course of centuries, these discoveries had to be made
many times because they were forgotten many times
before they were finally recorded.

Throughout the centuries discovery remained a mat-
ter of chance and luck. Nothing was done to direct all
of the separate efforts. But in the fifteenth century
Prince Henry the Navigator of Portugal® attempted to organ-
ize discovery om a month-fo-month basis® The results
of his efforts led directly to the first Mediterrancan-to-India
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