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PREFACE

Ir the reason be demanded for the appearance of another book
on Field Astronomy when there are already published seversl
3 excellent works on the suhjeet, it may be stated as followe:
‘;j\# That although AUy ome of them may serve very well a2 a taxt
A, "~sfor & comparatively extended study, the athor has heen unahle
8y to find one mifficiently conciae to ft the short time usally al-
‘:‘ lowed for the work in a civil engineering course which would still
 provide enough of the fundamentals of the subject to emable
i\ the reader to make, intelligently, the obsorvations snd aecom-
. panying compiiations required in the prectiee of genoral engineer-
ing and surveying. Somethidy s needed more complete than
the usual chapter in books on Purveying and less extensive than
mast texts on field agtronomy.  Thie need, which is acknowledged
by other teachers to exiat, it 18 hoped to fill; and at the same
time it hag been attempted to provids = book which will be of
Bervieo to i:ngineom and survayors whose practive requires that
they ocengemally make astronomion] obweervations.

To thiz ¢nd the discussion of fundamentals heas been made
brief, tut it ia thought mafficiently thorough for the purpose.
fpecial attention has besn given to the matter of measurement
of time, becaurs it i3 helieved that this causes more difficulty
for students in generul than any other part of the suliject.

In the selection of the methods déscribed for the determing-
tion of latitude, asmuath, time, and longitode, eare hos been
taken to choose those which are believed to be meost capalle
of producing resulta when wsed with field inetruments under
ordinary field conditions. Ienlizing thet the determination
of azimuth js more frequently requmed than any other obeer-
wation, more moetheds have bean piven for this than for the
other problerma,

Erch observation hng beem presented esmeniislly as follows:
The work of which the observation eonsists is firat stated briefly,

. followed by the relations and theory on which it depends, ae-
companied by guch explanation as geems necessary. The pro-
cedure is then cutlined, step by step, under the general headings:
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“ Computations Preseding Field Work," © Field Work," and
" Computations Following Field Work.” This outline is supple-
mented by a copy (near the baok of the book) of the field-notes
and eomputations of s aimilar observation.

It is hoped that this method of presentation will commend
itzeli not only to the student but to the engineer in practice,

The * Summery of Obeervetions” in Chapter X1 should be
usaful in sefecting an ohservation or in determining wheother
sufficient data are at haod to permit sn observation which is
under consideration, ;

In Appendix A are given the derivations of the formulas of
Bpherical Trigonometry whick sre needed in the work, and in
Appendiz B ia & brief discussion of the theory and use of the
“ Bolar Attechment ™ for the engineer’s transit.

No excuse is made for the omission of refinementa of either
theory or practice which are not regquired in work done with
an engineer's tranail or a saxtant,

While preparing the manuseript the suthor hos stodied several
of the exsting works on ficld mstronomy, and this beok hes
profited thereby, neknowledgment being made in the body of
the book whenever anything has been copied. No claim is mede
to having produced anything new; but merely to having put
well-kmown fusts in a new, and it is boped wseful, form.

The thanks of the auther are due to BMosas, W, and L. E.
Gurlay and ihe Bagsch & Lomb Optical Company, who have
furnished euts for the book; to the Buperintendent of the T, 8.
Const and Geodetic Furvey, who haa permitted the use of tables
from Government publications, to friends who bave given advice
and sugEestions, and amcmg thess particularly 10 Mr R, B,
Hittredge, Assistant Profvaser of Raillrond Lnginecring in the
College of Applicd Seicnee of the Btate University of lowa, who
has read the entive manusoript, very much to its improvement.

A. H. Houm
Towa Crry, Iowa, Novemober, 191G,



NOTATION

¢ = Latitude,
A& = Longitude.
E, = Asimath, referred to true morth.
£, = Azimuth, referred to true south.
{ = Hour angle.
RA = Right nacengion,
A = Altitude,
& = Declination.
& = Interior angle of the astronomical triangle at the
zenith.
P = Interior engle of the astronomical triangle st the

peole.
& = Intecior angle of the astronomical trisngle st the
atar, ;
r = Co-declination or polar diatance, 50° — §,
p = Cosaltitude or senith dimtanes, 30° — A
£ = Co-Iatitude, 807 — 4.
k=it =20270° - a+ A+ 8L
&id. T' = Hidereal time,
Sid. T = Standard time.
LM T = Looal menn time.
LAT = Local apparent time.
A = Right azcengion of the mean sun.
A, = Right aseetsion of the mesn sun st local mean noon.
E = Equation of time,
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