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no longer constant to the moving man and that progression may

therefore no longer be a useful mcasure of time.

To be sure, it is not quite as bad as all that. Ordinary
motion, such as walking to the post office, or driving to work,
is over distances so short and at a rate sO slow compared to
the planet’s rotational speed, that the irregularity introduced into
the Sun’s apparent motion is small enough to be ignored.
Until a quarter century ago, in fact, motion-induced irregularities
were of importance only under highly specialized and exceptional
conditions.

Since World War II, however, jet-plane travel has become
commonplace. Travel over long distances at great speeds is -

dulged in. The result is that the apparent motion of the Sun
travelers has no reasonable relation what-

across the sky for such
ation or to the time measurements

ever to one’s sense of dur
conducted by a stay-at-home individual.

Since the traveler tries to adjust his activities to the Sun’s
position at all times, partly out of habit and partly out of a
desire or need to synchronize his activity with those of the
natives of the place he has reached, he tries to accept the
fact that it is dinner time just because the Sun is on the western
horizon. Since his own internal clock knows it isn’'t dinner time
there is a conflict that causes the traveler to feel rotten. And so
our age gets a new disease, the Jetsct Jitters.

The progression of the Sun is not, of course, the only method
we have of telling time. In fact, when it comes to telling time
to better than the ncarest hour, we've got to use something
other than the Sun. We use the constant periodic motion of a
hairspring in a wristwatch, for instance.

Not only does the wristwatch tell us the time to the second
(if it is working well) but it is not significantly affected by
our motion, or change in position, even as a result of jet travel.
Our wristwatch will measure a time lapse roughly equivalent 0
our sense of duration whether that time lapse has taken place
while we were in our bed at Home, or while we traveled half

around the Farth in a jet plane.
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midnight—when we have traveled 180° eastward and have com-

pleted a journcy that is exactly halfway around the world on
the particular parallel of latitude we are following. (The same
¢ for any parallel of latitude, of course. Movement

holds tru
arallel of latitude to another, does

north and south from one p
not affect Sun-based time.)
Back we go Home, where time’s f
on Tuesday. Now we travel due westward. As we travel westward,
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enough westward it will be seen at the castern horizon. In
short, Sun-based time will be earlier and earlier as we go west-

reeze means it is still noon

ward,
Again, each 15° stretch
Sun-based time one hour earlier. It 1

westward; 10 am. Tuesday at 30° westward, and so on, until
we reach a time of midnight when we travel 180° westward
and have completed a journey that is again cxactly halfway

around the world on the particular parallel of latitude we are

following.

This appears dclightfull
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the point cxactly opposite Home on its parallel of latitude. (If
Home is Boston, for instance—42.3° North Latitude, 71.1° West
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town of Pai-yun-o-po in Inner Mongolia.) And whether we go
due east or due west, it tumns out to be midnight at that 180°
opposite point.
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Now you would have counted one hour earlier at each 15°
interval, reaching 12 P.M. Monday/Tuesday at the 180° line
and 11 p.ar. Monday when you had reached 157 west of it
then 10 .M. Monday, g .. Monday until when you reached
Home again, you could consider it noon on Monday.

Imagine, then, three men at Home. One stays Home, one
travels eastward at a constant speed, and one travels westward
at a constant speed. The two travelers return Home at the same
moment. The one who has mot left Home says: “It is still
noon on Tuesday.” The one who traveled eastward says, “It is
noon on Wednesday.” The one who traveled westward says, “Tt
is noon on Monday.”*

Furthermore, if our travelers keep on traveling at constant
speed in the same direction, they will continue periodically to
meet at Home. Each time they meet, the eastward traveler will
add a day, the westward traveler will subtract a day, and the stay-
athome will insist on an unchanged day.

The situation would not be altered, in essence, if the travelers
went at unequal speeds, or each at varying speeds, just as long
as one moved generally eastward and the other generally west-
ward.

You might wonder if there would be a difference if we al-
lowed for the fact that the Farth is rotating, and that time
is not actually frozen. No! The rotating Earth would advance
time for all three individuals, the stay-athome and the two
travelers, but superimposed on that advancing time which all
three would experience equally, there would be a day added
for each circdle of the earth by the castward traveler and 2

day subtracted for each circle of the carth by the westward
traveler.

How’s that for a paradox? Well, to repeat once more, it 1s
a man-made paradox based on a man-made convention of Sun-
based time. To correct it, one need only adjust the convention

properly.
=1 believe that Edgar Allan Poe wrote a comic farce base
like the one described here.

d on a situation
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EX
ﬁn;f it 11:59 p.v. Tuesday as the east
The westward traveler, in moving west across the 180° line,
moves forward in time twenty-four hours—a whole day.

Tt is this moving forward or backward, a whole day at a

time that, to the casual observer, sccms to introduce the pos-
has been “gained” or it has been

pr. Monday, as his own calculations would have it, he
ward traveler would insist.

sibility of a paradox. A day
“Jost.” You have grown “a day younger” or “a day older.”
Nonsense! That trick about crossing the 180° line is designed
to prevent a paradox—the very paradox I mentioned earlier in
the article, in which eastward travelers move a day forward each

time they circle the Earth, as compared with a motionless ob-

server, and westward travelers move a day backward.

With the modified convention of the 180° line, the situation
is as follows: The eastward traveler moves 1 hour forward with
each 15° he covers, and has moved 24 hours forward, little by
little, by the time he has covered 360° and returned Home.
But he has moved 24 hours backward, all at once, the instant
he crossed the 180° line and that neatly canceled the gradual
forward change of the eastward progression. Having moved for-

ward 24 hours little by little and 24 hours backward all at once,

he returns Home with no change in time and finds it is still noon

on Tuesday as the stay-athome insists.

Similarly the westward traveler moves 1 hour backward for
each 15° he covers, moving 24 hours backward when he has
covered 360° and returned Home. But he has moved 24 hours
all at once, the instant he crossed the 180° line and
e, too, agrees it is noon on T uesday.
the travelers circle the

forward,
that change is canceled. H

In fact, no matter how many times
Earth, and no matter what their direction of travel, no paradox
of time measurement will exist as long as the 24-hour jump
exists at the 180° line. Nor is this altered in a steadily rotating
Farth where time is not frozen. Without the jump at the 180°

line, the paradox would exist, and jet-age travel would become

a jungle of confusion.
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to do with time measurement, yet its 180° line travels north-
south right through the middle of the Pacific Ocean, at precisely
the point where a day change can be made with the least
possible inconvenience.

It would be unthinkable, for instance, to have the 180° line
pass through the middle of the United States, or the middle of
the Soviet Union and expect people of part of a nation to
be operating one day behind or ahead of the people of the other
part. As it is the line of 180° Longitude crosses over ocean
water through almost its entire length in places that are as far
removed from the major land masses as possible. Imagine just
that line happening to be opposite London!

To be sure, 180° Longitude docs cut across the eastern tip
of Siberia and make its way through some island chains. The
line along which a sudden twenty-fourhour change takes place
is therefore not precisely along the 180° Longitude line through-
out its stretch. The accepted line of change bends cast and
west as much as three to five hundred miles in places in order
to place the tip of Siberia with the rest of the Soviet Union on
one side of the line and the westmost Aleutian Islands with the
rest of the United States on the other side of the line. South
of the equator there is an eastern bulge to allow certain islands
to be on the same side of the line as Australia and New
Zealand.

This somewhat irregular line is the “International Date Line”
—which is made usc of internationally, even though it has never
been the subject of an official international agreement!

And there you are! No amount of crossing the date line can
in any possible way involve you in paradoxes, and certainly it
can never—by any conceivable stretch of the imagination—in-
volve you in time-travel.

Please say you sce it now, for if you don’t, I am all out
of explanation, and I still don’t have any exclamatory remark
to fall back upon.

16. TWELVE POINT THREE SIX NINE

Once in junior high school, my English teacl
her

the assignment of .
« rcading and ¥ :
W ponderin .
Aji)g;; b;ﬂ Aillen1. Perhaps you IEmemierLigh Hunt’s poem
u ben Adhem awoke one pj ;
€ night fr
cace . ght from a d
Ef ho Ij;‘i féulzld an angel making a list of the nfffe dr;am of
il R 0 .dBen Adhem naturally wanted t:) kzoo 'tglose
included and was told he wasn’t, Humbly 1 Bt e
s as one who loved his fellow men 1ty] 1etasked to be
e next nig , at least,
whom 1o X I}Icht the angel reappeared “And show’d th
ve of God had bless'd/And ol B € names
all the rest.” ol Ben Adhem’s name led

gave the class

I knew the poem
course of the class dj
teacher. There would

;lcnd _had a pretty good notion as to the
bussllon planned for the next day by the
e mankmdeah‘;ﬂe‘homﬂies about how to love God
ity nd vice versa. I agreed wi
' prfposf:' wougl be rather dull to spend tirie on s;ﬂ; lti.‘hat,'c'[but
1ion. Could not som i
o : ¢ alternate meanin
o 1:het I(I;m(:rably unsubtle poem? I could ﬁnfl 36 et
the unst one.
"o Clazs aly, our English teacher, with a kindly smile, ask
N : » Who will volunteer to tell me why Ab et
E‘lc led all the rest?” o ben Adhem'
linding inspiration struck me I raised my 1
. h

when the teacher nodde e e e

@ d at 7 :
Alphabetical order, sirl” me, I said, with a beatific smile,




