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UNIVERSITY
OF

INTRODUCTION.

T N offering the present Volume to the consideration of his brother Surveyors, the

Author would simply remark, that it owes its existence to his own felt want

of such a compilation.

Whilst occupied on the Government Survey of Victoria, the inadequacy for

practical purposes of the existing published Computations forced itself so strongly

upon him, that he resolved, notwithstanding the pressure of professional engagements,

to prepare a set of Traverse Tables which should more nearly answer both his own

requirements and those of his colleagues a determination which has resulted in the

publication of the ensuing pages.

The DISTINCTIVE FEATURES of these Tables, and the method of their employ-

ment, may be briefly summarised as follows :

I. The Tables are calculated to Single Minutes and to 100 of Distance.

II. The Traverses are given to four places of decimals, so that the Sines and

Cosines for a distance of twelve miles can be ascertained correctly to within half

an inch.

III. The angles o to 45 are given at the top of the page, and 45 to 90 at the

foot; the distances i to 100 are in the outside columns; and the quantity sought

is found at the intersection of the column containing the required angle and the

line on which is the required distance.

IV. The whole numbers are given in the two centre columns only, and from

these the decimal quantities increase towards the edge of the page, the Sines

increasing to the right, and the Cosines to the left. When the whole number

changes in the line, attention is directed to it by a black diamond
; therefore, when

a black diamond is tound, it is to be understood that it signifies a cipher, and that

the whole numbers on the same line must be increased by one. The simplicity of

this plan has so many advantages, that, in the Author's opinion, it more than counter-

balances the commoner one of repeating the whole numbers at the outside of the page

as well as in the centre.

166732



(
vi

)

V. In the following Table, the whole of the figures required to be written for

the finding of Sines and Cosines are shown in a circuit of twelve lines :

Bearing.



(
vii

)

VI. The great advantage of these Traverse Tables over Logarithms both as

regards simplicity and economy of labour in calculating will be seen at a glance

from the following comparative Table:

CALCULATIONS REQUIRED FOR FINDING SINES AND COSINES.

By TRAVERSE TABLES. By LOGARITHMS.

63 27' 4600 links. 2056-/0 4//4'9/

One opening of Traverse Tables.

tVo calculation required.

4//4'9/

63 27"

4600

2056-10

5

93

3-6/43598
9-95/6020

3'6627578
9-6502868
3-3/30446

42
4

(ii ) The Logarithm book has to be

opened in four different places.

(b. ) Two separate additions have to be
made.

(c. ) In taking out natural numbers,

proportional parts have to be
resorted to, in order to find

figures of second decimal place.

(ii. ) liesides the calculations, 48 more

figures have to be written in

doing the work by Logarithms
than by Traverse Tables.

26 29' 9987 links. (99 chs.)

(87 Iks.)

886C/3
77'87

8939-00

44/4-78
38'SO

4453'58

A calculation similar to that given
above is necessitated by Logarithms.

One opening of Traverse Tables only

required.

In column 26 29' the Sin. and Cos.

for 99 are first found, then in the same
column the Sin. and Cos. for 87 ;

these

added together give the result.

In conclusion, the Author would express a hope that these Tables compiled in

the first instance, as already indicated, for private use will be found helpful by all

engaged in active practice, whether as Surveyors or as Engineers, not only in these

Colonies, but in every part of the world where Traverse Tables are employed.

No pains have been spared to ensure accuracy the Tables exhibiting results arrived

at by two different methods of computation pursued independently by the Author and

assistants ;
and the utmost care has been bestowed upon the work during its progress

through the Press the Proof-sheets having in every instance been corrected by the

writer, notwithstanding the fact that some thousands of miles intervene between

himself and the Publishers. Finallv. before oublication, as a last precaution, the

Tables were recomputed a third time, and the whole work was subjected to a rigid

and most careful revision, leaving it, as the Author thinks himself justified in
believing,

absolutely free from error.

R. L. GURDEN,
KERANG, VICTORIA.
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Grin's Mining and Metallurgical forks.

ORE AND STONE MINING. By Sir C. LE NEVE FOSTER, D.Sc., F.R.S. SIXTH EDITION,
Revised and brought up to date by BENNETT H. BROUGH, F.G.S., A.R.S.M. Fully Ilhistrated. 34s.

THE ELEMENTS OF MINING AND QUARRYING. By Sir C. LE NEVE FOSTER,
D.Sr., F.R.S. Profusely Illustrated with Full Page Photographs and Illustrations. 7s. 6d. net.

A TEXT-BOOK OF COAL MINING. By HERBERT W. HUGHES, F.G.S. FIFTH EDITION.

Revised and greatly Enlarged. Fully Illustrated. 24s. net.

PRACTICAL COAL MINING. For those employed in and about Collieries. With
numerous Problems arising from Colliery Practice. By G. L. KERB, M.E., M.Inst.M.E. Very fully Illustrated.

FOUHTII EDITION, Revised and greatly Enlarged. 12s. 6d.

ELEMENTARY COAL MINING. For Students, Miners, and Others. By GEORGK L.

KERK, M.E., M.Inst.M.E. Illustrated. 3s. 6d.

A TREATISE ON MINE-SURVEYING. For Managers of Mines and Collieries, Students,
etc. Hy BENNETT H. BHUUGH, F.G.S., A.K.S. M. ELEVENTH EDITION, Revised. .7s. 6d.

ELECTRICAL PRACTICE IN COLLIERIES. By D. BURNS, M.E., M.Inst.M.E. SECOND
EDITION, Revised and Enlarged. With numerous Illustrations. 7s. 6d. net.

BLASTING. A Handbook for the Use of Engineers and Others engaged in Mining, Tunnelling,
Quarrying, etc. By OSCAR GUTTMANN, Assoc.M.Inst.C.E. SECOND EDITION, Revised. 10s. 6d.

TESTING EXPLOSIVES. By C. E. BICHEL and AXEL LARSEN. In Medium 8vo. Fully
Illustrated. 6s. net.

PUMPING MACHINERY (STEAM AND WATER PRESSURE). Applied to Mining, Town
Supply, Drainage, etc. By HENRY DAVEY, M.Inst.C.E., M.I.Mech.E. SECOND EDITION, greatly Enlarged.
With numerous Plates and Illustrations. 21s. net.

INTRODUCTION TO THE STUDY OF METALLURGY. By Sir W. ROBERTS-AUSTEN,
K.C.B., D.C.L., F.R.S. Large 8vo, Handsome Cloth. With additional Illustrations and Micro-Photographs of

Different Varieties of Steel. FIFTH EDITION. 18s.

THE METALLURGY OF GOLD. By T. KIRKE ROSE, D.Sc., Assayer, Royal Mint.
FIFTH EDITION, thoroughly Revised and Enlarged. With Frontispiece and Illustrations. 21s.

LEAD AND SILVER (THE METALLURGY OF). By HENRY F. COLLINS, Assoc.R.S.M.,
Assoc.Mem.Inst.C.E. In Two Volumes, sold separately. Part L LEAD. 16s. Part II. SILVER. 16s.

THE METALLURGY OF IRON. By THOMAS TURNER, F.I.C., Assoc.R.S.M., Prof, of

Metallurgy, Birmingham University. With numerous Illustrations. Large 8vo. SECOND EDITION, Revised. 16s.

THE METALLURGY OF STEEL. By F. W. HARBORD, Assoc.R.S.M., F.I. C., Chemist to
the Indian Government. With a Section on the MECHANICAL TREATMENT OF STEEL, by J. W. HALL, A.M.Inst.

C.E., and numerous Plates and Illustrations. SECOND EDITION, Revised and Enlarged. 25s. net.

ASSAYING. By J. .J. BERINGER, F.I.C., F.C.S., and C. BERINGEU, F.C.S. TENTH EDITION,
Revised. With Diagrams. 10s. 6d.

TABLES FOR QUANTITATIVE METALLURGICAL ANALYSIS FOR LABORA-
TORY USE. By JAMES MORGAN. 4s.

GETTING GOLD : A Practical Treatise for Prospectors, Miners, and Students. By J. C. F.

JOHNSTON, F.G.S., A.I.M.E. THIRD EDITION, Revised. 3s. 6d.

CYANIDING GOLD AND SILVER ORES : A Practical Treatise on the Cyanide Process.

By H. FORBES JULIAN and EDGAR SMART, A.M.I.C.E. With Plates, Maps, and Illustrations. 21s. net.

THE CYANIDE PROCESS OF GOLD EXTRACTION. By JAMES PARK, F.G.S.,
M.Inst.M.M. With Frontispiece and Plates. THIRD ENGLISH EDITION, Revised and considerably Enlarged.
7s. 6d.

PRECIOUS STONES: Their Characters, Occurrences, and Uses. By Dr MAX BAUER.
Translated by L. J. SPENCER, M.A., F.G.S. Half-Morocco, Illustrated with 20 Plates, many in Colours.

2, 2s. net.

MINING GEOLOGY. A Text-Book for Mining Students and Miners. By Professor JAMES
PARK, F.G.S M.Inst-M.M. In Crown 8vo, Cloth. Illustrated.

PROSPECTING FOR MINERALS : A Practical Handbook. By S. HERBERT Cox, Assoc.

R.S.M., M.Inst.M.M., F.G.S., etc. THIRD EDITION. 5s.

MINING LAW OF THE BRITISH EMPIRE. By CHARLES J. ALFORD, F.G.S.,
M.Inst.M.M. In Crown 8vo, Handsome Cloth. 8s. 6d. net.

THE MINING ENGINEERS' REPORT BOOK AND DIRECTORS' AND SHARE-
HOLDERS' GUIDE. By EDWIN R. FIELD, M.Inst.M.M. Pocket Size. 3s. 6d.

LONDON: CHARLES GRIFFIN & COMPANY, Ltd., Exeter Street, Strand.



GRIFFIN'S STANDARD WORKS.
WORKS BY ANDREW JAMIESON, M.INST.C.E., M.I.E.E., F.R.S.E., ETC.

A TEXT-BOOK ON STEAM AND STEAM ENGINES,
INCLUDING TURBINES AND BOILERS.

FOURTEENTH EDITION. "With nearly 800 p;ies, over 3oO Illustrations, 10 Folding Plates, and very numerous questions,

including ALL the Inst. C.E. Exams, on THEORY OF HEAT ENGINES, in Lectures, etc. 10s. 6d.

APPLIED MECHANICS AND MECHANICAL ENGINEERING.
These two volumes cover the following sections, into which Applied Mechanics is divided by the London University, and

the lust. C.E., with ALL the Exam. Questions ever set by the latter in Applied Mechanics : STRENGTH and ELASTICITY
OP MATERIALS THEORY OF STRUCTURES THEORY OF MACHINES HYDRAULICS, with the addition of HYDRAULIC
and REFRIGERATING MACHINERY. Vol. I., FIFTH EDITION', with 586 Pages, aiiuut 300 Illustrations and Folding
Plates, 8s. 6d. Vol. II., FOURTH EDITION, with 782 Pages, nearly 400 Illustrations and Folding Plates, 12s. 6d.

WORKS BY W. J. MACQUORN RANKINE, LL.D., F.R.S.,
LATE REGICJS PROFESSOR OF CIVIL, ENGINEERING IN THE UNIVERSITY OF GLASGOW.

THOROUGHLY REVISED by W. J. MILLAR, C.E., late Secretary to the Institute of Engineers and Shipbuilders in Scotland.

A MANUAL OF APPLIED MECHANICS:
Comprising the Principles of Statics and Cinematics, and Theory of Structures, Mechanism, and Machines. With

Numerous Diagrams. Crown 8vo, cloth. SEVENTEENTH EDITION. 12s. 6d.

A MANUAL OF CIVIL ENGINEERING:
Comprising Engineering Surveys, Earthwork, Foundations, Masonry, Carpentry, Metal Work, Roads, Railways,

Canals, Rivers, Waterwotks, Harbours, etc. With Numerous Tables and Illustrations. Crown 8vo, cloth.

TWENTY-SECOND EDITION. 16s.

A MANUAL OF MACHINERY AND MILLWORK:
Comprising the Geometry, Motions, Work, Strength, Construction, and Objects of Machines, etc. Illustrated with nearly

300 Woodcuts. Crown 8vo, cloth. SEVENTH EDITION. 12s. 6d.

A MANUAL OF THE STEAM ENGINE AND OTHER PRIME MOVERS :

With a Section on GAS, OIL, and AIR KNGINKS, by BRYAN DONKIN, M.Inst.C.E. With Folding Plates and .Numerous
Illustrations. Crown 8vo, cloth. SIXTEENTH EDITION. 12s. 6d.

USEFUL RULES AND TABLES:
For Architects, Builders, Engineers, Founders, Mechanics, Shipbuilders, Surveyors, etc. With APPENDIX for the use of

ELECTRICAL ENGINEERS, by Professor JAMIESON, F.R.S.E. SEVENTH EDITION. 10s. 6d.

A MECHANICAL TEXT-BOOK:
A Practical and Simple Introduction to the Study of Mechanics. By Professor RANKINE and E. F. BAMBER, C.E.

With Numerous Illustrations. Crown 8vo, cloth. FIFTH EDITION. 9s.
** The " Mechanical Text-Book " was designed by Professor Rankine as an Introduction to the above Series of Manuals.

MISCELLANEOUS SCIENTIFIC PAPERS.
Royal 8vo. Cloth. 31s. 6d.

PART I. Papers relating to Temperature, Elasticity, and Expansion of Vapours, Liquids, and Solids. PART II. Papers
on Energy and its Transformations. PART III. Papers on Wave-Forms, Propulsion of Vessels, etc.

With Memoir by Professor TAIT, M.A. Edited by W. J. MILLAR, C.E. With fine Portrait on Steel, Plates, and Diagrams.
"No more enduring Memorial of Professor Rankine could be devised than the publication of these papers in an accessible form. . . .

The collection is most valuable on account of the nature of his discoveries, and the beauty and completeness of his analysis. . . . The
volume exceeds in importance any work in the same department published in our time.

"
Architect.

WATER SUPPLY: A Practical Treatise on the Selection of Sources and the Distribution of Water.
By REGINALD E. MIUDLKTON, M.Inst.C.E., M.lnst.Xlech.E., F.S.I. With Four Folding Plates and Numerous Illustrations.

Price 8s. 6d. net.

BONUS TABLES. For Calculating Wages on the Bonus or Premium Systems. For Engineering,

Technical, and Allied Trades. By HKXKV A. GOI.IMSG, A.M. Inst. M.E., Technical Assistant to Messrs liryan Donkin & Cl.ncli, Ltd.,

and Assistant Lecturer in Mechanical Engineering at the Northampton Institute, London, E.C. In large 8vo, cloth boards. With

Thumb Index to lacilitale Reference. 7s. 6d. net.

MINE ACCOUNTS AND MINING BOOK-KEEPING. For Students, Managers, Secretaries, and others.

By JAMEM GU.NBON LAWN, Assoc. R. S. M.
,
Assoc. M.Inst.C.E., F.G.S. Edited by Sir C. LK NEVE FOSTER, U.Sc., F.R.S. In large

8vo. FOURTH EDITION. Price 10s. 6d.

A POCKET-BOOK OF ELECTRICAL RULES AND TABLES. For the use of Electricians and

Engineers. By JOHN MITXRO, C.E., and Prof. JAMIESON, M.Inst.C.E., F.R.S.K. SEVENTEENTH EDITION, Revised and Enlarged.

With Numerous Diagrams. Pocket Size. Leather, 8s. 6d.

STEAM BOILERS : Their Defects, Management, and Construction. By R. D. MUNRO, Chief Engineer
of the Scottish boiler Insurance and Engine Inspection Company. FOUKTH EDITION. Very fully Illustrated. Cloth, 4s. 6d.

WORKS BY PROF. ROBERT H. SMITH, Assoc.M.I.C.E., M.I.M.E., M.I.E.E., M.I.Min.E., Whit.Sch , M.Ord.Mriji.

THE CALCULUS FOR ENGINEERS AND PHYSICISTS, Applied to Technical Problems.
With Extensive Classified Reference List of Integrals. By Prof. ROBERT H. SMITH, assisted by R. F. MUIUHEAD, M.A.. B.Sc.,

formerly Clark Fellow of Glasgow University, and Lecturer on Mathematics at Mason College. In crown 8vo, extra, with Diagrams
and Folding Plate. 8s. 6d.

MEASUREMENT CONVERSIONS (English and French) : 28 Graphic Tables or Diagrams.
Showing at a glance the Mutual Conversion of Measurements in UiHen-nt Units of Lengths, Areas, Volumes, Weights, Stresses,

Densities, Quantities of Work, Horse Powers, Temperatures, etc. For the Use of Engineers, Surveyors, Architects, and Contractors.

In 4to, boards, 7s. 6d.

THE MECHANICAL ENGINEER'S REFERENCE BOOK. A Handbook of Tables, Formulae, and

Methods for Engineers, Students, and Draughtsmen. By HF.NKY HAKRISOS SUPLEE, B.Sc., M.E. In Pocket Size. Leather, on

special Thin Paper, pp. i-xii + 834. Price, 18s. net.

LONDON: CHARLES GRIFFIN & COMPANY, Ltd., Exeter Street, Strand.
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