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and ]arrsrzfua?e

By EDGAR (. SNYDER,
Washington Corregpondent of The Bee.

0O YOU KNOW just where Omaha lles on
the surface of this terrestial globe that
we call the earth?

B Certainly, you say, it lies on the
banks of the Missouri river, st the east-
i orn border of the state of Nebraska,

. } But that reply ls merely relative. It doesn’l
fix the position of Omaha in accurate sclent'fle
termea.

This scientific fixing of Omaha has been done
: by means of such wonderful Instruments as the

“astronomical transit,” the process of “triangula-
tion”’ and by the most careful and winute meas-
urements, made by the United States Coast and
Geodetie survey,

Up on the high school grounds you can see,
probably have seen, two stone plllars set eide by
side like Druidical rulps,

These are the stones on which the instruments
o/ the Coast and Geodetic survey rested when the
sclentisls determined the exact position of Omaha,
And from this epot, ag-a starting polnt, the sur-
veys for mapping nll of eastern Nebraska and
western Towa were extended, the location of every
township and sgection line and farm ‘‘quarters,”
vaighty' or “forty” was determined,

The location of those iwo parallel stones on
the high school grounds Is 95.56 degrees longi-
tude west and 41.16 degrees of latitude north,

{ That is to say, Omaha Is located 95.56 de-
& grees of longitude west of Greenwich. Greenwich
' is a big observatory near London, England, which
. fs set ax the mark from which all places In the
. world mensured as regards thelr longitude,
The ecarth is divided into 360 degrecs, measuring
180 degrees from Oreenwich west and 180  de-

rrom Greenwich east.
Latitude the digtance of any polint In
world north or south of the equator which is
Omahg 8 41,16 degrees of latitude
The north pole Ig ninety de-
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Interesting Process of Exact Accuracy

The
necurately determined was explained to me by the
the United States Coast and
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i ike position of some certain heavenly body, elther
And the
making the observations
Instant of time the

heavens Is aifferent al

the Bun or soue Star most perfest ac-

r ciiragy s requisite in
It is evident that at any

josition of the sun in the
when It s 8 a, m, In

s at the noonday zenith ip

two different polnts
Ban Francisco the sun

Thus,

New York. The mariner out at sea determines his
position by this same method, On every ship the
chronometer Is & wost important instrument., By

P means of It and the sextant the captaln can de-
termine just where he in In the EgEreal watery
tesert

- | The chropometer I8 a clock of supreme ne
curaey, It Is kept in u case In the chart room of
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the ship. It marks Greenwich time, When the
aplain wanis to determine his position, he takes
Al observiation of sun with One
of the other officers keeps an eye on the chrono
meLer Al nstant the
sun the other officer notes
These two
wrvations enable them to determine thelr position
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and Pacific coasts of this country with a series
of longitude determinations at points stretching
gcross the continent.

Triangulation of the Short Cut

The station at Harvard university, Cambridge,
Mags,, was used as the initlal one In comparing
time at ail points in this survey. (The position of
the Cambridge station had been accurately de-
term‘ned by means of astronomical observations
and time flashes over the Atlaniie cable with the
Greenwich station In England, And 80 Omaha's
pusition was determined by astronomieal obsers
vations on hign gchool hill and telegraphic flashes
for time, with Cambridge. A star was used as the
basle heavenly body In determining Omaha's posl-
tion,

It I8 too tedlous and expensive Lo determine
the position of all points on the earth’'s surface
by this method and therefore andother method
colled “triangulation’” is used.

This Is based on the simple mathematical fact,
which you learned In high school, that "glven one
gide and two angles of a triangle, the other two
sides nnd the third sngle can saslly be determined

In this process a base line Is measused with
gupreme accuracy along the ground, Long nickel
stee]l tapes are used for this work and the lines
measured vary, usually, from four (o ten miles in
length, SBo carefully are these lines
that the error |8 rarely greater than quarter of an
itch in & mile The necessity for thin extreme
pccuracy I8 apparent when It Is remembered that
whatever inaccuracy may be in this line I8 multl-
plled as the itriangulation

measured

process e carried fur-
LLier

From this primary base line the triangulation
mdvanees to as great lengths as the nature of the
cuuniry permite In a country Ilike Nebraska
sldes of irlangles twenily-five to forty miles in
lGLgth are attained. In mountainous regions they
stmetimes have a slde as great as 100 miles. Thie
i possible the observers can take their
ol servations great altitudes, thus overcom-
lug the cutting off of thelr range of vislon by the
curvature of Lthe earth, In the California tri-
rngulation ia n triangle whose sides measure 133,
167 and 190 milea In length Towers were used
on the Nebraska prairies by the
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blels which are embedded in con-
crete to mark Eriangulalion
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Acetylene signal lamp used in trrangulation
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effected by means of small mirrors reflecting the
gclar rays toward the observer. BSuch a signal
may be seen in the telescope, showing ke a stac..
0! the second magnitude whon the outiine of the
mountain from which it is seen is (ndistinguish-
nble,

When the largest class of Instruments Is used
in this work the error of the result Is reduced t«
ane-fourth of a second, Each asngle lg mensured
a' least twenty-five times and readings are takep
with micrometer microscopes.

An are of trlangulation was extended through
Nebraska along the ninety-eighth meridinn about
slxteen years ago and Its results have been used
by map makers for controlling thelr work in a
large part of the state, The Coast and Geodet'e
sarvey will do more tripngulation in the state as
soon a8 funds are made avallable by congress,

Measuring Elevation Above Sea Level

The elevation of Omahg above the sea was de-
termined also by the survey and this work has
been supplemented by lines of precise levels run
by other government organizations, notably the
Missouri River commission,

Beveral “bench marks” are loosted in Omaha
one on the old postoffice building at Fifteenth and
Dodge streets, which marks 1,04
lcvel.

feet nbove Hed
From ihis one has been run to the present

location of the weathor burean in the pew posl
office bullding
Omaha’s beight above sea level, therefore, s

about equal to three times the helght of the Wood-
men of the World bullding

The government’s oldest scientific bureay
the Coast and Geodetic Burvey—will celehrate,
April & and 6, the 100th anniversary of the be-

giuning of ita fleld work.
inet ministers and country's most &minent
sclentists will muke addresses, A practieal ex-
hibitlon of the Burvey's work will be & leading
feature,

President Wilson, ecab
the

Btory of the Coast Burvey

The Burvey was established by Thomas Jef
ferson in 1811 and a noted Bwiss sclentist. F. R
Hussler, wan s first
wis driven his
for

Wha

wuperintendent Hassler
the Bwiss
iz mrrival In the

mathematics al

from native country by

revolution and a time aftem

new republic profeasor of

sperting
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Wkere the meridian

Omaka High S cho

Waest Point. The story of his life was one of un-
titing quest for knowledge and Indefatigable li-
burs in its application. When 21 yonrs of age. In
co-operation with Tralles, one of the first malhe-
riaticians of the day, he bogan a geodetle gurvey
of Bwitzerland, bearing the expense of the survey
by himnelf at first until his work was recognized
by the Helvetle government

IL s an Interesting coloncldence that the intro-
duction of the first geodeti In the ancient
republie of Switzerland should boe due to the
tist who was to be first to introduce the accuracy

Rurvey

selen

rnd refinements of its8 methods In the flrst re
public of the New World
Hassler reached American shorves in 18505 at

the hend of a colony of 120 persons organlzed by
himsell and three friends for pettlement
Carolinn. Fallure to recelve any return
vonees of funds for transportalion aod
of lundd put bim in filoancial straits and
ontist was reduced to great hardships

in Bouth
for nd
purchinse
the sel

Two yoars

later he accepled the place as instructor at Wesi
I eint,
When In 1811 provislon was ninde for institel

ing the Coast and Geodelle Survey Hassler wa
deslgnated to proceed to London for
of instruments, Hip plep was to de
the appliances, The 1812
England and throughout the conflict he
not four

the purchase
iniesion 1ED

WHhr of caukht him in

wius held
Ay an allen enemy It wis until YORrs
after hig arrival that he

started the next year the work of the Survey

returned to Ameriéea and

Soon to Celebrate Centenary of Bureau

The tirst operstions of the survey were in New
York afproaches Here the
torces of the bureau were engaged untll in April

bay and Iis maln

1518, It wag suspended abruptly by & short-sighted

spasm of economy that In 1520 drew from Jelfer-

son Lhis “1 regret much thal (he Burvey was
not earried Into execullon It would have pro-
cured salety for the navigition of our coast It
would have been an bonorable monument of the
state of science at this early period of our his-
Lory

The rapld growth of American commerce could
not boe menaced long, however, by dangers which
made navigation of the coast and waterways un
ceriain to sallor and shipowner and in reply to an
iniperative demand congress on July 10, 1832

decided that the coast survey ahould be resumed,
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How the Precise Place on the Earth’'s Surface is Found
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and Hassler agaln became suparintonueas of tha
buréeau

Bosides directing r Burvey, Hassler was put
In charge at this tme of the newly ereated offlce

welghts and mensures, necessity for which had
weome apparent by h exumination of stanndards
used In the ecountry istoms houses. This reli-
tinn belween the twio buresus remaipned unhroken
until the present Bureau o 3 lurds was ostab-
H=hed Tourte VAT T

Expansion of goods operations of the surs
vey Into the inloriox mude o complisnce with
nots of Congross of 1572 and 1578, has brought
1) eonipielion a X elwork of primary triangula-
tiou, which Is the foundativn for satizfactory de=
mercationy of politieal boupdaries and the prep-
aration of accuratle patiopal, state and county
aps

For n study of the law controlling the oporss
tions of the magietle needle with Its importance
to the mariner and every landowuer in the states
fermed sinee (e American revolution the Burvey
has carvied it lnvestigations along the cossts and

najacent walers, in evory stute and territory of
the union and n all the island possessions uwnder
the Unlted States and Samoa,

Btatlons, at which the magnetio

fing oxcept Guam

coniponents of

furee have been observed, now number 5,000,
Dr, E. Lester Jones, present head of the Sum
vey, who is arranging the centenninl celebration,

plans to bhave the Swiss minister, Dr, Pau! Hitter,
teke a prominent part in the exercises becauss of
Hasiler's connection with its early history.



