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PREFACE.

Tur formule centained in the following pages were writien, s their
title indicates, for an origingl paper, which wos read before and discussed by

the Boston Society of Civil Engineces.

The Soeicty, having accwmulated a number of originad papers, appeited
pocommittes to examine and report wpon che expedieney of  having  them
published.  After much consideration, the eommittec reported thot, with
their  limited resources and present neeceseities, it would be improper w
tnenr the expense of printing, but recomtaended an early publieation of this

paper; and for that purpese the manuseript hos been placed m the hands

af the publisher.

Novwithstanding the ebvious impertanee of eonstraetlyg the eurves of a
ridlvoad upon the best practical locations, aod givieg e their forma or
alinement the greatest degroe of regularity practicable, the jovestigation, or,
which is more probable, the publication of anything like o aystem of con-
venient formuls o aid the young enginecr, ond such others ss have not
had the advantage of a good mathemotica]l education, in the proper perform-

ance of this character of work, it is believel has not wvet found a place
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upen the shelvea of our librares or hook-stores.  To sepply this deficency

in the library of the eivil engioeer, pacticnlarly the railroad enginesr, is

the object of the present papes,

It is mot pretended that all the forouke contained in this poper are
eriginal.  The principles which have governed the investigatiors for com-
poting the elemems required for trecing eurves, where their localitics are
such as to admit of the meet simple anmd econvenient methods, have, it is
helieved, heen published, and are koewn br mest engineers whe have been
engaged in the construction of raileoads, sinee the cemmeneement of the
railroad system,  Neither is it pretowded hat the systen of formule is
complete, or that [t eontaing  foomule soited to every coase that ean arise.
The writer can ooly sayv, that after eonsiderable experienes in tho constroe-
tion of railromds, he does not reeolloet a enss presenting itsell which would
not be solved by seme one of the formule; and it s belicved that, with
slight medifications, sech as any geometer would be able, witheut diffieuly,

to make, they may be adapted 1o all commen or ordisary cases.

Corves in a ratleeud, unless their radiva be very large, are known to
be ohjectionable ; but the contowr of the sueface, the existence of valuable
buildings, of streams, rivers, ponds, oocons, cte,, in the line beiween the
points which it is desired to connset, render \he adoption of eweves neees-
sary. It @8 likewise a well-ostablished faet, that the greater the degree of
roprulanity and  procigion excroieed in the construetion of ourves, the more

safely and eosily ean traing be ran over them,

The main oljects of the formuals are twolodd: viz., that of enabling the

enrineer to mark out the eurves of o railroad with the areatest degree of
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precision and convenicnce, amd to Jocate them e sitoations the most desir-
able. Tu vender this 5ubjeqﬂt elear and perspivucus 1o every ene who may
have occasion Lo locate or mark oul enzves, npon ruiilma.ds and other places,
the paper is commenced with the investigation of the mest simple problems,
which are sueceeded by the more intrieate; coch case being  illustrated

with diagrams, and secompanied by examplea of eomputation,

The subject of switches and frogs baing hlended with the elements of
turnont curves, has been copsidered in connection with them; and in their
arrangement the same objects have been kepl in view; and, for this end,
coch ¢nse lins been likewise accompanied with o dizgram and en example

of computation.

To render the work more usefiol, there have boen added formule for
computing the cubie contents of excavations and cmbankments, aud & formula
for computing the difference in height to he chserved in lzying down the
rails upon o railroad curve, based wpon its radivs and the veloeity of the

Cars,

Boston, December, 1850,
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