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PREFACE

TO FIRST EDITION, 1872.

YHOULD experts in engineering complain that they do not find
anything of interest in this volume, the writer would merely
remind them that it was not his intention that they should. The
book has been prepared for young members of the profession ; and
one of the leading oBjects has been to elucidate, in plain English, a
few important elementary principles which the savants have envel-
oped in such a haze of mystery as to render pursuit hopeless to any
but a confirmed mathematician.

Comparatively few engineers are good mathematicians ; and in
the writer’s opinion, it is fortunate that such is the case ; for nature
rarely combines high mathematical talent, with that practical tact,
and observation of outward things, so essential to a suceressfui
engineer. _

There have been, it is true, brilliant exceptions; but they are
very rare. But few even of those who have been tolerable mathe-
maticians when young, can, as they advance in years, and become
engaged in business, spare the time necessary for retaining such
accomplishments. : '

Nearly all. the scientific principles which constitute the founda-
tion of civil engineering are susceptible of complete and satis-
factory explanation to any person whe reaily possesses only so much
elementary knowledge of arithmetic and natural philosophy as is
supposed to be taught to boys of twelve or fourteen in our publie

schools. *

L s

*Let two little boys weigh each other on a platform seale. Then when they
balance each other on their board see-saw, let them see (and ‘measure for thems
selves) that the lighter oue is farther from the fence-rail on which their board is
placed, in the same proportion as the heavier boy outweighs the lighter one.
They will then have learned the grand principle of the lever. Then let them
measure and see that the light one see-saws farther than the hea one, in the
same proportion ; and they will have acquired the principle of mZa velacities.
Explain to them that eouslil of moments means nothing more than that when
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The little that is beyond this, might safely be intrusted to the
savants. Let them work out the resnlts, and give them to the engi-
neer in inlelligible language. We could afford to take their words
for it, because such things are their specialty ; and becauze we
know that they are the best qualified to investigate them. On the
same principle we intrust our lives to our physician, or to the
captain of the vessel at sea. Medicine and seamanship are their
respective specialties. |

If there is any point in which the writer may hope to meet
the approbation of proficients, it is in the accuracy of the tables.
The paius taken in this respect have been very great. Most of the
tables have been entirely recalculated expressly for this book ; and
one of the results has been the detection of a great many errors in
those in common uvse. He trusts that none will be foand exceed.
ing one, or sometimes two, in the last figure of any table in which
great accuracy is required. There are many errors to that amouat,

—

they seat theniselves at their measured distances on their see-saw, tAey balance
each other. Let them see that the weight of the heavy boy, when maitiplied by
his disiance in feei from the fepce-rail amounts to just as much as ihe weight of
the light one when multiplied by his distance. Explain to them that each of
the amonuts is in foof-pounds. Tell them that the lightest one, because he see-
saws 50 much faster than the other, will bump against the ground just as hard as
the heavy one ; and that this means that their momentums are egual. ‘The boys
may then go in to dinner, and probably puzzle their big lout of a brother who
has just passed through college with high honors, They will not forget what
they have Jearned, for ihey learned it as play, without any ear-pulling, spanking,
or keeping in. Let their bats and balis, their marbles, their swings, &c, once
become their philosophicz! apparatus, and children may be taught (reafly taught)
many of the most important principles of engineering before they can read or
write. It is the ignorance of these principles, 5o easily taught even to children,
that constitutes what is popularly called “ THx PracricAL ENGINRER ;" which,
in the great majority of cases, means simply an ignoramus, who blunders slong
without knowing any other reason for what he does, than that he has seen it done
80 before. And it is this same ignorance that causes employers to prefer this
practical man to one who is conversant with principles. They, themseives, were
spanked, kept in, &¢, when boys, because they could not master leverage, equality
of moments, and virtual velocities, enveloped in x's, p's, Greek letters, square-
rONLS, cuba-mts, &2, and they naturally set down any man as 8 fool who could.
They turn up their noses at science, not dreaming that the word means simply,
knowing why. And it must be confessed that they are not altogether without
uuon for the savants appear Lo prepare their books with the express objact of
! pﬁrghm*(ﬂay huvb bat few uadm,) &m lnmins why, * 1
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especially where the recalenlation was very tedious “and whem,
consequently, interpolation was resorted to. They are toodnmll to

be of practical importance. He knows, however, the alniost impoa-
- aibility of avoiding larger errors eatirely; and wxll be glad to be
informed of any that may be detected, except the final ones alluded
to, that they may be corrected in case another edition shmﬂd}be
called for. Tables which are absolutely reha.ble, pom Sh in
trinsic value that is not to be measured\by money alone. With this
consideration the volume has been made a trifle larger tha.n would
otherwize have been necesaary, in order to admll; the atereotypod
sines and tangents from his book on railroad curves. These havé
been eo thoroughly compared with standards prepared independ:
ently of each other, that the writer bel.leves them to be absoludy

correct,
" In order to reduce thevolume topockot-dlua, smiller type hﬂ

been used than would otherwise have been desirable, =

| Many abbreviations of common words in frequent use have been
introduced, snch as abut, cen, diag, hor, vert, pres, &e, mtead ol
sbutment, center, diagonal, horizontal, vertical, preisure, &b, They
cant’ in ‘ho case lead to doabt ; “while’ they appreciably reduoe ‘the
thlckneas of the volume. |

Where prices ‘have heen added, they are placed in footnotes. They
are intended merely to give ah approximate or comparative idea of
‘valne ; for constant fluctuations prevent anything farther. |

The addresses of a few manufacturing establishments have also
been inserted im notes, in the belief that they might at times be
found convenient. They have been given thhout the knowledge
‘of the proprietors,

The writer is frequently asked to name good elementary books
on civil engineering ; but regrets to say that there are very few
such in our language. * Civil Engincering,” by Prof. Mahan of
West Point ; “ Roads and Railroads,”” by the late Prof, Gillespie ;
and the “ Handbook of Railroad Construction,”’ by Mr. George L,
Voee, Civ, Eng. of Boston, are the best. The writer has reason to
know that a new edition of the last, now in press, will be far



saperior to all predecessors ; and better adapted to the wanis.of.
the young engineer than any book that has appeared:

Mauny of Weale's series are excellent, Some few of them are
behind the times ; but it is to be hoped that this may be rectified
in future edifions. Among pocket-books, Haswell, Hamilton’s
Usefol Information, Henck, Moleaworth, Nystrom, Weale, &,
abound in valuable matter.

The writer does not include Rankine, Moseley, and Weisbach,
becanse, although their books are the productions of master-minds,
and exhnbxt a profandity of knowledge beyond the reach of ordi-
Rnary men, yet their laxguage also is so profound that very few
eagineers can read them. The writer himself, having long since
forgotten the little higher mathematics he once knew, cannot. To
him they are but little more than sfriking instances of how com-
pletely the most simple facts may be buried out of sight under
heaps of mathematical rubbish. | _

Where the word “‘ton ”’ is used in this volume, it always means
2249 Ios,

There i~ no table of errata, because no errers are known to exist
except two or three of a single letter in spelling ; and which will

probably escape notice.
JoHN C. TRAUTWINE,

Pﬁn.mm.pnu, Novewmber 13th, 1871,



'FROM PREFACE

OF TWENTIETH EDITION, 1918.

As in our preceding editions, all new work and all revisions have
been the subject of our personal attention, and “scissors-and-paste”
methods have been scrupulously avoided.

As in all cases heretofore, every rule and every formula and every
description of methods, etc., can be readily understood by anyone,
engineer or layman, understanding the use of common and decimal
fractions, of roots and powers, of logarithms, and of elementary plane
trigonometry. On the other hand, one who is not possest of this
very meagre stock of mathematical knowledge will hardly approach
engineering problems, even as an amateur . . .

- + « Extraordinary precautions have been taken for the protection
- of our readers against the occurrence of typographical and othes
errors. In this, as in previous editions, special attention has been
given to the matter of typography, which, like other steps in manu-
facture, has been under our own direct persona.l control. This
includes the prepa.rahon of illustrations .

The manuscript was thoroly checkt before it was sent to the
printer. The first proof was minutely read by ourselves, as well as
by the printer. In this work we used a new apparatus, of our own
invention, to facilitate the verification of punctuation, of bold and
 italic characters, etc. Another device of our own was used in com-

paring successive- proofs, to detect any accidental shifting of type

" . matter. .

JorN C. TRaUTWINE Jn.
Joax C. Traurwine .

Philadelphia, dugust, 1918,

EC
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PREFACE

TWENTY-FIRST EDITION, 1987

| While the fundamental editorial policies well known for the past

- sixty-five yeai-u have been adhercd to m, the preparation of new
material for this edition, yet changed condxtions have prompted
certain minor alterations of method. = - -

In 1872, any new device was made usua.lly by only one manufac-
turer, and the name of device and of manufacturer were often
practically inseperable. Many an engineering project was new in
character and method, and to describe lt thhout Hmtlfymg it
scemd needlessly incomplets, v

By 1987, however, nearly every devme made l’or the engmm has
becume 5o siearly standardized that only one familiar with the many
products of different manufacturers can disdern - the dﬂramiem
between them. Also, many engineering projects sre almost Fépéti-

t'ons of many others done about the ame’t:me. 0 fm bﬂﬂl it

Pyt
'.._J)l

been idle to state where the work was dotie.

" Therefore, exoept +/here a product seems unusually fotx
where an engineering operation has outstanding hovel chs
| num,we.havenmdextourpmctmtomtupeudmmdto.
present, as it were, a “composit picture” ofiwhat has beer: done, : -

- At first sight, a statement that a certain machine can ‘be had with
acapamtyofﬁ'om five to fifty tons, may seem entirely- too' indefinit;
. However, such a statement avoids the erroneus idea that is waré

to obtain when the old praetu is followd of describing :some one
‘pachipe of perhaps thirty tons eapacity, and another of forty.
Similarly, tocue,asofold.thatthe.wstofwthworkonsomem
project was seven cents per cubic yard, and nine cents on another;
”uagnmxmsleldmgwhqntheavuygcmbgmﬁfm -ndetba |
rang: from four to forty. |
| Nordove o into detail nearly asmuch as fomealy mthc snlm_
of special or illustrative problems. Most engineering problems now-
adays bave many factors to be considerd. Indeed, any one type of
problem may have special cases involving diffefent factors. It is
" expected that the user of the book is able to figure out his own special
cases from formulas and from the rather oompnhenuv statements

thatwetrytopresen‘ .




PREFACE. xi
paréd, we bave used a type with exceptionally
wif:: lfl:;,l::;tnt:; 'f: believ will be found much easier to read than
‘the more usual type faces used heretofore. .
The new material on Hoisting, Conveying and Excavating
Machinery, together with that on Dredging which. first appeared in
the 8rd issue of the 20th. edition, constitutes a rather complete
exposition of the larger “tools” making up the “plant” of the con-
tractor or constructing engineer. | | |

‘As usual in our work, data have been collected, condenst and
sometimes tsbulated, and then studiusly arranged, especially as
regards clamification, Leadings, and the bold-facing of catch-words,
to make it as easy as possible (especially in conjynction with the
Index and Table of Contents) for the enginéer to find what he needs,
‘and to make as certain as possible that all will be clear. |

The “decimal” method of paragraf or “section” pumbering (first
applied to the Price List) should help grestly in understanding the
relation of any one paragraf to others in. its vicinity. -For example,

it becomes easy to realize that 6.4291, Costs, relates to 6.429, Opers-

~ tion, of 6.42, Trucks, which are treated as a.subdivision of 6.4,
Automobiles, under the general head 6.0, Vehicles. Also, it will be
understood that all paragraf’ nembers boginning .with the figares.
642, ¢ g , relate to Trucks. Inasmuch as any one subject can seldom
be naturally divided into exactly ten sub-heads, the omission of any .
* final figures from 0 to 9 does not mean that any subjects have been
omitted. Thus, the omission of sections 6.422 to 6.427 inclusiv
resulted from the need for only three sub-divisions of 6.42.

We present a new Isogonic Chart and a map and table of Standard
Times. The material on Location of the Meridian has been revised
and all figures recomputed for another ten or twenty years.

The article on Hoisting, Conveying and Excavating Machinery

‘has had the benefit of many practical suggestions, and has bheen
verified by Major Wm. H. Balch, who has had long experience with
such machines with the Aberthaw Construction Co., Winston & Co.,
and in the World War. . . :

Joaxy C. Traurwing 3p.

Ithaca, N. Y., July 1937
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