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As GPS furnishes 3D coordinales, some analyses
conceming the course of the height of the calbeway
are possible. On one hand it is possible to draw a
side-face of the cableway, which emphasises the
position of the tower(in Fig. 3). On the other hand
it is possible to integrate this information in a GIS,
e. g. about the obstacles for the aviation. There-
with, given the suitable software, 3D scenery rep-
resenting the landscape and the cableway are com-
putable(in Fig. 4).

Fig.3 Side-face of the cableway

5 Conclusion

From the described project, the following conclu-
sions can be drawn:

1) Methods of satellite geodesy can be applied
to determine the actual position of the axis of the
cableway . As a consequence , also the deviations
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Fig.4 3D scenery

of the position of the tower, due to geodynamic
process or mechanical movement, can be detect-
ed,

2) Compensation of GPS observations brings
about better results, when a condition of linearity is
taken into account.

3) Conditions of linearity allow to detect out-
liers.

4) The method is reliable and precise.
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Subject: FD 01.03.2016 Article publication date Fc

Dear Laura,

This is to inform you that the article Electronic chart display and information system was published online last March
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the Editor Ms. Annie Kang (annie.kang@springer.com).

With kind regards / Mit freundlichen Griifsen

Ferdinand Cayongcong Jr. (Mr.)
Customer Service

Springer Nature

customerservice@springer.com

For the Americas:

Springer Customer Service Center LLC

233 Spring Street, New York, New York 10013, USA
T 1-800-SPRINGER (777-4643) or 212-460-1500
Weekdays 08:30 am — 05:30 pm ET

For any other country:
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Last painting by Gilbert Stuart (1828). Considered by the family of Bowditch to be the best of

various paintings made, although it was unfinished when the artist died.
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NATHANIEL BOWDITCH

(1773-

Nathantel Bowditeh was born on March 20, 1773,
Salem, Muss | tourth of the seven Children of ~.|li|‘llllit.\i\‘l'
Habakhhuk Bowditch and hes wate, Mary

Sice the migration of Willam - Bowditeh
Fogland to the Colonies i the 17 th century, the family had
testded ot Salem Most of s sons. hke those ol other
Lanihies i this New England seaport. had gone tosed. and

sy ol them became shipmasters., Nathaniel Bl‘\\dkllt‘_ll
wl two of his

from

himselt sailed as master on his Last voyage. s
brothers met unimely deaths while pursung carcers db seit

Nathamel Bowditeh's father s said o have lost two

; R

ships at s, and by Tate Revolutionary diys he returned
S .

the trade of cooper, which he had learned i his vouth. This
] e, » LTR] .\

provided imsuthicient imcome o |~|rn|\l'||} ,\u]\p['\ the ﬁl.L.Li
v and cold. For

of his growing family, who were often hung
an annual

many vears the nearly destitute family received . /
crant of 13 10 20 dollars from the Salem Marine hocfﬂ‘\.' .’\
so of 10, the family’s
ather in the

the time Nathaniel had reached the &

poverty foreed him to leave sehool and join his !

cooper’s trade to help support the family.
d ¥ sy Jen he
Nathaniel was unsuccesstul as i cooper. .Iﬂl:| w hcn' ¢
first of two ship-
It was during

his great mind

was about 12 vears of age, he entered the
chandlery lirms by which he was employed.
the nearly 10 years he was so cmployed that .
first attracted public attention, From the time h
school Bowditeh had an all-consuming interest in|
particularly mathematics. By his middle teens he wis rc'“‘l.’g_
nized in Salem as an uulhn;jil_\' on that subject. Salem being
primarily a shipping town, most of the inhabitants sooner or
Later found their way to the ship chandler. and 1
brilliant young clerk spread until eventually it €ame iy e
attention of the learned men of his day. lmpr"""'ﬁt‘d by his de-

. i ; ied him wi s that he
sire to educate himself, they supplied him with Ihoul\.a that he
n. Since many ol

¢ began

carning,

sews of the

might learn of the discoveries of other me ! Y
the best books were written by Europeans. Bm&lldllch I:.rsi
taught himsell their languages. French, Spanish. Latin.
Greek and German were among the two dozen or more |;l|1-.
guages and dialects he studied during his life. At the ﬁgt" of
16 he began the study of Newton's Prr'm‘."pr':.!.hlrunslulmg
parts of it from the Latin. He even found an errorin that c_l;\s—
sic text, and though lacking the confidence 10 announce it at
the time. he later published his findings and had them ac-
cepted by the scientific community.

During the Revolutionary War a privateer out of Bfrvcrl Y.
a neighboring town 1o Salem. had taken as one ol its prizes an
English vessel which was carrying the philosophical library of
a famed Irish scholar, Dr. Richard Kirwan. The books were

1838)

Philosuphical Library Company, reputed to have been the best
libry north of Philadelphia at the time. In 1791, when
Bowditeh was 18, two Harvard-cducated ministers. Rev. John
Prince and Rev, William Bentley, persuaded the Company to
allow Bowditeh the use of its library. Encouraged by these two
men and a third, Nathan Read, an apothecary and also a
Harvard man. Bowditeh studied the works of the great men
who had preceded him. especially the mathematicians and the
astronomers. By the time he became of age. this knowledge.
acquired when not working long hours at the chandlery. had
made voung Nathaniel the outstanding mathematician in the
Commonwealth, and perhaps in the country,

In the seataring wown of Salem. Bowditeh was drawn
to navigation carly. learning the subject at the age of 13
from an old British sailor. A vear later he began studying
surveving, and in 1794 he assisted ina survey of the wwn.
At 15 he devised an almanae reputed o have been of great
accuracy. His other youthful accomplishments included the
construction of a crude barometer and a sundial.

When Bowditeh went to sea at the age of 2100 was as
captain’s writer and nominal second mate, the officer’s berth
being offered him because of his reputation as a scholar. Under
Captain Henry Prince. the ship Henry sailed from Salem in the
winter of 1795 on what was to be a vear-long voyage to the He
de Bourbon (now called Reunion) in the Indian Ocean.

Bowditch began his seagoing career when accurate time
was not available to the average naval or merchant ship. A
relinble marine chronometer had been invented some 60
years before. but the prohibitive cost. plus the long voyages
without opportunity to check the error of the timepiece. made
the large investment an impractical one. A system of
determining longitude by “lunar distance.” a method which
did not require an accurate timepiece. was known. but this
product of the minds of mathematicians and astronomers was
so involved as to be beyond the capabilities of the
uneducated seamen of that day. Consequently. ships were
naviguated by a combination of dead reckoning and parallel
sailing (a system of sailing north or south to the latitude of the
destination and then east or west to the destination). The
navigational routine of the time was “lead. log. and lookout.”

To Bowditch, the mathematical genius. computation of
lunar distances was no mystery. of course. but he
recognized the need for an easier method of working them
in order to navigate ships more safely and efficiently.
Through analysis and observation. he derived a new and
simplified formula during his first trip.

John Hamilton Moore's The Practical Navigator was

3 brought to the Colonies and there bought by @ group ol the leading navigational text when Bowditeh first went 1o
e 5 { . ¥ - - v »

educated Salem men who used them to found the sea. and had been for many vears. Early in his first vovage.
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