APPS,

433 STRAND, LONDON.

MANUFACTURER of Patented Induction Colls and
other Sclentific Instruments and Engineering
Appliances to the Government Departments.

Special Patterns of Instruments made to order.

Every Instrument is absolutely guaranteed and will be shown in opera.
tion if desired.

The illustration (o'4 in. to the ft. scale) is from a photograph of the 44-in.
gpark l!’nlo:{ugtion Coil designed and made by my firm for W. SpoTTIswoopx,

sq., F.R.S.

NEW TRIPLE-POLE MEROURY BREAK, giving a stream-like effect
when used with Apps’ Patented Induction Coil ?xhis can be fitted to
any Induction Coil), £6 6s.

HOSPITAL X-RAY SETS, complete in every detail, from £25 each.

The Model Apparatus adopted for South Africa, with Batteries, small
Steam. Motor, &c. SETS OF X-RAY APPARATUS suitable for
Field Hospitals, from £50.

HIGH FREQUENCY APPARATUS of the latest models.
ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON.
1 beg to state that the report of my having retived from business is not
correct.
PRICES per return post.
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- MARCONI’'S
WIRELESS TELEGRAPH 0.,

Manufacturers of

ELECTRICAL
- INSTRUMENTS

OF ALL KINDS FOR

LABORATORY - WORK,

OF THE HIGHEST DEGREE OF EFFICIENCY,
AT MODERATE PRICES.

AND
OTHER

Illustrated Price List post free on application.

LONDON OFFICE : 18 FINCH -LANE, E.C..

" WORKS: HALL STREET, CHELMSFORD.
. R AIQSO A‘!‘ .
PARIS, BRUSSELS, ROME.

. - ¢ Cea

JENA LABO

TRADE MARK.

SCHOTT & GEN. _...___

- asasmasnav &y

The Jena Glasses are, in the U.K., on s,al: ;:t.!rthe following firms :

Birmingham, :
F. E, BECKER & CO. (W.and
J. George, Ltd., Successors), 159
and 160 Great” Charles Street.
PHILIP HARRIS & Co., Ltd.,
Edmund Street.
Dunblin.
F. BE. BECKER & CO. (W. and

George, Ltd., Successors), 182
Great Brunswick Street.

PHILIP HARRIS & Co., Ltd.,
179 Great Brunswick Street.

Glasgow.
F. E. BECKER & CO. (W. and
. Gearge, Ltd., Successors), 36
enfrew Street.

Leeds,

‘REYNOLDS & BRANSON, Ltd.,

14 Commercial Street.

] F.J E. BECKER & Co.

Manchester,

FREDK. JACKSON & Co.,

14 Cross Street.
JAMES WOOLLEY, SONS &
oy . P.O. Box s41.
London. .
BAIRD & TATLOCK, 14 Cross
Street, Hatton Garden, E.C.

(W. and
George, Ltd., Successors),
to 37 Hatton Wall, Hatton

glrden. E.C. .
A. GALLENKAMP & Co., Ltd.,
ﬁ; and 20 Sun Street, Finsbury

JOHN J. GRIFFIN & SONS,
.y 20-26 Sardinia Street,
Lincoln’s Inn Fields, W.C.
TOWNSON & MERCER, 34
Camomile Street, E.C.

For Photography, Unsurpassed for ﬁm’ definition.
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With 30 Original Illustrations. Price as. 6d. sa[e b Buction .
The HYGIENE of the MOUTH. ENTOMQLOGICAL SALE. .
A Guide to the Prevention and Control of Dental Diseases. MR. J. C. STEVENS will offer, at his
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed. Rooms, 38 King Street, Covent Garden, London, W.C.,on TUESDAY,
Dental Surgeon to the Evelina Hospital, Southwark. JULY 21, at 12.30, Collections of British and Foreign Lepidoptena
and Coleoptera, also single specimens and series of rare species and
BY THE SAME AUTHOR. ;arieties‘.‘ Matglggany qlr:d Iolh;: lr‘;_sece:i Ca‘binels. laree ;Iln ﬁsl'nall, by
est makers, ere will also ofrer: a few ex tion: ne speq-
The DISEASES of CHII—:DREN'S TEETH. mens of Heads and Horns of Big Game, andcel’:nerestglg Natural
Well Illustrated. Price 7s. 6d. History Specimens. .
SEGG & CO., 289 and ag1 Regent Street, London, W. On view day prior two to five, and morning of sale.

Catalogues on application.

MACMILLAN & CO.S LIST.

MACMILLAN’'S GUIDE TO SWITZERLAND.

With Thirty-one Maps and Six Plans. Globe 8vo. §s. net.
PILOT.—* To these (Murray's and Baedeker’s) must now be added Macmillan’s guides, which stand somewhere between
the two—more concise than the one, less curt than the other. The Switzerland, which is the latest in order of appearance, stands
supreme in the article of maps. . . . Altogether, the new guide takes a high rank among its fellows.”

NEW AND REVISED EDITION NOW READY.

A TEXT-BOOK OF BOTANY.

By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Translated from
the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.Sc., Senior
Assistant in Botany, University of Glasgow. With 686 Illustrations, in part coloured.” Medium 8vo. 18s. net.

ATHENAEUM.— The book is thoroughly comprehensive and masterly in its width of range and knowledge. . . . It
will hold its own as the standard work, we should say, for some time to come.”

MINERALOGY. AN INTRODUCTION TO TI'I_E SCIENTIFIC STUDY OF
%Il{xls‘ltﬁlt{i?n[;si;n thf’{‘eftl:ofegz(: }:SEJI‘N'E.':[ A. MIERS, D.Sc., M.A, F.R.S. With two Coloured Plates and 716

GUARDIAN.—*“ A most admirable text-book, which will undoubtedly prove of the greatest value to students of
mineralogy.”

HALL AND STEVENS’'S NEW WORK ON GEOMETRY.
A SCHOOL GEOMETRY. Parts I. and II Part I. LINEs AND ANGLES,

RECTILINEAL FIGURES. Part II. AREAS OF RECTILINEAL FIGURES (Containing the Substance of Euclid
Book I.). By H. S. HALL, M.A., and F. H. STEVENS, M.A. Globe 8vo. 1s. 6d.
*.* This work is based upon the recommendations of the Mathematical Association.

GUARDIAN.—** The book in every way merits our cordial approbation.”

KEY TO PRACTICAL MATHEMATICS FOR BEGINNERS. By Frank CastLE,

M.L. M.E., Mechanical Laboratory, Royal College of Science, South Kensington; Lecturer in Mathematics, Practical
Geometry, Mechanics, &c., at the Morley College, London. Globe 8vo. §s. net.

FIVE FIGURE LOGARITHMIC AND OTHER TABLES. By ALex. M‘AuLay,

M.A., Professor of Mathematics and Physics in the University of Tasmania. 16mo. 2s. 6d.

EDUCAT/ONAL NE WS.—*“A perfect marvel of compact, well-arranged, and indispensable mathematical information. . .
Its comprehensiveness is amazing.’

AN INTRODUCTION TO SYSTEMATIC PHILOSOPHY. By Warter T.

MARVIN, Ph.D., Assistant Professor of Philosophy, Western Reserve University. 8vo. 12s. 6d. net.

THE PHYSICAIL REVIEW.
A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS.
Conducted, with the co-operation of the AMERICAN PHysicAL SocieTy, by EDWARD L. NICHOLS,
ERNEST MERRITT, and FREDERICK BEDELL.
PRICE 3s. NET.
No. 6. Vol. XVI. JUNE, 1903.

CoN1ENTS.—A Study of Effects of Temperature upon a Tuning Fork. By Eugene Cyrus Woodruff. —General Law for
Vapor Pressures. By Sanford A. Moss.—A Comprehensive Boyle’s Law Apparatus. By W. J. Humphreys.—A Flexible Joint
for Securing Thermometer and Like Stems and Tubes in Vessels Under Pressure. By E. G. Coker.—Derivation of Equation of
Decaying Sound in a Room and Definition of Open Window Equivalent of Absorbing Power. By W. S. Franklin.—American
Physical Society Minutes.—Index. .

MACMILLAN AND CO., LIMITED, LONDON.
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“WORLD TRAVEL.”

CRUISE TO SOUTHERN NORWAY AND THE FJORDS
On the S.Y. ARGONAUT (3273 tons, 4000 horse-power).
Twenty days for 16 Guineas and upwards.

Leaving HULL August 1.

CRUISE TO THE NORTHERN CAPITALS.
CHRISTIANIA, STOCKHOLM, CRONSTADT (for St. Petersburg),
COPENHAGEN, and the KIEL CANAL.

Twenty-three days for 18 Guineas and upwards.

Leaving HULL August 22.

AUTUMN CRUISE TO THE CRIMEA, PALESTINE, EGYPT
AND GREECE.

TOURS TO SWITZBREAND AND THE BAVARIAN HIGHLANDS.

WATKINS & DONGASTER.

NATURALISTS,

AND MANUFACTURERS OF

CABINETS AND APPARATUS

FOR ENTOMOLOGY, BIRDS' EQQG8 AND 8KINS, AND ALL
BRANCHES OF NATURAL HISTORY.

SPECIAL SHOW-ROOM FOR CABINETS.

P& Our Catalogue (96 pp.) Post free on application.
N.B.—For Excellence and Suporlor"loti of Cabinets and
Apparat references are _permit! to distinguished
patrons, Museums, Colleges, &c.

A LARGE STOCK OF INSECTS, BIRDS’ EGGS
AND SKINS.

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen
true to Nature.
All Books and Publications on Natural History supplied.

36 STRAND, LONDON, W.C.
(Five Doors from Charing Cross.)

Apply, SECRETARY, 5 Endsleigh Gardens, London, N.W.
NORWAY CRUISES.—Steam Yacht
MIDNIGHT SUN, 3178 Tons. Finest Yacht.

£1 2 12.‘ ing Steamer afloat. No Upper Berths in the ship.

Sailings :—July 18th ; August 1st and 15th,
Apply ALBION S.S. CO., LTD., Newcastle-on-Tyne.

PH@ENIX

ASSURANCE COMPANY, LIMITED.

FIRE OFFICE.

19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W.
ESTABLISHED 1782.

Moderate Rates. Absolute Security. Hlectric
Lighting Rules Supplied. Liberal Loss Settlements.
Prompt Payment of Olaims.

LOSSES PAID OVER £26,000,000.

HBSTABLISHED 1861.

BIRKBECK BANK.

Southampton Buildings, Chancery Lane, London.
lo l 1o
2 Jo 2 /o

DBEPOSIT ACCOUNTS
repayable on demand.
The BIRKB.ECK ALMANACK, with full particulars, post free.
C. A. RAVENSCROFT, Managing Director.

COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES.

MINERALS, ROCKS, OR FOSSILS.

25 Specimens, 5/8; so do., 10/8; 100 do., 21/-; 3200 do., 42-;
300 do., 84/~
Adapted for Examinations in Geology and Mineralogy.
A large stock of Minervals, Rocks, Fossils and Microscopic Objects for
selection. Specimens sent on a{{rwal.
Hammers, Chisels, Blowpipe Cases, Card Models of Crystals,
Glass-Capped Boxes, Card Trays, and all Geological and
. Microscopical Requisites.
Cabinets, Trays, and Glass-Capped Boxes made to order.
CATALOGUES GRATIS.

THOMAS D. RUSSELL, 78 Newgate St., London, E.C.
ALBERT EDWARD JAMRACH

(Late CHARLES JAMRACH),
NATURALIST,

180 ST. GEORGE STREET EAST.

Implements of Savage Warfare, ldols, Sacred Masks, Peruvian Pottery
Netsukis China, 1 Gongs, Shells, and otber Curios.

LIVING SPECIMENS FOR
THE MICROSCOPE.

Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphaerium,
Vorticella, § , Hydra, Fl laria, Steph 0s, Melicerta, and many
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix
p ia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes.

Ninerals, Rocks, Fossils, Metalllc Ores, Rough Preclous Stones, &e.

Collections of above for Prospectors, Mining Engineers,
Technical 8chools, and for Private 8tudy.
WINERALS FOR ALL PURPOSES. ROCKS FROM NUMEROUS LOCALITIES. FOSSILS

FROM ALL BRITISH FORMATIONS.
ROCK SECTIONS :—

Precions Stones, Meteorites, Rare Minerals, Blo Cases, Glass
Top Bozes, Geologioal Apparatus, Osbinets, oard | ays, Lantern
8lides of Rock Sections.

ALL LISTS FREE OF

JAMES R. GREGORY & CO,,

MINERALOGISTS, &c.,
To Science & At Department, British, Indian, & Colonial Museums, &c.
OfMco and NLOres :—

1 KELSO PLACE, STANFORD RD., KENSINGTON, W.

THOMAS BOLTON,
25 BALSALL HEATH ROAD, BIRMINGHAM.

MARINE BIOLOGICAL ASSOCIATION
OF THE UNITED KINGDOM.
THE LABORATORY, PLYMOUTH.

The following animals can always be supplied, either living
or preserved by the best methods :—

Sycon ; Clava, Obelia, Sertularia; Acunia, Tealia, Caryophyllia, Alcy-
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus ;
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanu.,
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone,
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus ;
Ascidia, Salpa (preserved), Scyllium, Kaia, &c., &c.

For prices and more detailed lists apply to

Biological Laboratory, Plymouth.

THE DIRECTOR.

NOTICE.—Advertisements and business letters for NATURE should be addressed 1o the Publishers ; Editorial
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON.

SUBSCRIPTIONS TO “NATURE.”

AN A
Yearly . . . . . ...« ..o 1 o
Half-yearly . . . . . . e e e e e o14 6
Quarterly . . . . . . ... ... ...0 7 6

To ALL PLACES ABROAD :—

Yearly . . . . . . . . . . . ... 110 6
Halfyearly . . . . . ... ... ... o015 6
Quarterly . .. . . . . . . ..« . ... o 8 o

CHARGES FOR ADVERTISEMENTS,

£ s 4.

*Three Lines in Column . . . . . . .0 2 6
Per Lineafter. . . . . . . ... ... o 9 9
One Sixteenth Page . . . . . . . . .. o010 O
One Eighth Page, or Quarter Column . .0 18 6
Quarter Page, or Halfa Column . . . . . 115 O
Half a Page, ora Column . . . . . . . 3 5 0
WholePage . . . . . . .. . ... .. 6 6 0

® The first line being in heavy type is charged for as Two Lines.

Cheques and Money Orders payable to MACMILLAN & CO., Limited.
OFFICE: ST. MARTIN’S STREET, LONDON, W.C.
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TOWNSON & MERCER.
ESTABLISHED 1798 (OVER A CENTURY).

ReTAtL—89 BisHOPSOATE STREET WiTHIN, E.C. WHOLESALE—34 CAmOMILE STREET, E.( .

Scientific Apparatus Manufacturers and Laboratory
Outfitters to the Home and Oolonial Departments of
H.M. Government, Scientific Institutions, Colleges.
and the various Industries throughout the World.

ASPIRATOR AND

MEASURE
combined, as devised by H. L.
GRreviLLE, Esq.. for the esti-
mation of CSs, SHy, and LO: by
the Harcourt Test. Complete,
198. 6d.; if enamelled at back

of graduations, £1 2s. 6d.
In the old, well-known method
an opaque aspirator is employed
which prevents the operator from

seeing the accuracy of the water
level.

The GREVILLE'S
- ASPIRATOR

is constructed eniirely of glass,
and the graduations are in frac-
tions of a cubic foot. The
measurement of gas employed, and the means of ascertaining the volume

QU ARTZ VESSELS e, can be accurately oblained, e e apmarsaue.
for Laboratory UsSe S | Sole Manufacturers—TOWNSON & MERCER.

I s ENTH A L & C 0 McMillan’s Transmittent Colour Gauge, £1 15s.
85 MORTIMER STREET, LONDON, W. 2 i Apparatus for the Harcourt’s Colour Test, complete

Contractors to the Admiraltly, War, India, and Colonial Offices, &c. with materials, £5.
j@— SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c.

c. E. MULLER, ORME & CO.

CONTRACTORS TO HIS MAJESTY’S GOVERNMENT,

148 HIGH HOLBORN, LONDON, W.C.

MANUFACTURERS OF APPARATUS FOR TEACHING

CHEMISTRY, PHYSICS, MECHANICS,
HYDROSTATICS, &c.

DEALERS IN PURE AND COMMERCIAL CHEMICALS.
CATALOGUES POST FREE. STUDENTS' SETS OF APPARATUS.

Have you ;p. o STANDARD?
Fr is a Combined & & Price
Film and Flate Camera. £3 12 6

.. Send for the Standard Booklet, FREE.

THE LONDON STEREOSCOPIC COMPANY,
106 & 108, RECENT STREET, W., & 54, CHEAPSIDE, E.C.
Sole Wholesale and Retail London Agents for the CLYDE MOTOR BICYCLE.

S

ELEGTRIC FURNAGES

for Temperatures up to 1400° C.

- o . . .  CLor ¢ . T s, MACMILLAN
Printed by RICHAKD LLAY AND DONS, LimiTiD, at 7 & 8 Bread Siree. Hill, Queen Victorie Strech, i the iy o Londun, and publisae 1 ov M2
AND Cu.’,v LiMITED, at St. Martin's Street, London, W.C., and THE MACMILLAN COMPANY, 66 Fifth Avenue, New York.—Tuurspay, July 16, 1303.
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AN UNQUALIFIED SUCCESS.

ASTRONOMY FOR EVERYBODY

*¢ It is superfluous to praise a book so highly commended in the
introduction which it bears from Sir Robert Ball. »_PALL MALL GAZETTE.

ASTRONOMY FOR EVERYBODY

“ The charm of his (Professor Newcomb’s) literary style, his
simplicity in dealing with the great questlons of the heavens must
appeal to all.”—DAILY EXPRESS.

ASTRONOMY FOR EVERYBODY

« It 1s admirably done, and should be In the hands of everyone
who desires to look Intelligently at the sky, or understand the
principles that regulate navigation and the calendar.”—DA/ILY MAIL.

ISBISTER & CO., Ltd., have just
published
« ASTRONOMY FOR EVERYBODY,”

a popular exposition of the
wonders of the Heavens, by

SIMON NEWCOMB, LL.D.

Sir Robert 8. Ball, LL.D,
in introducing Professor Newcomb
to English readers refers to him
as “our leading authority on
certain most difficult branches of
Mathematical Astronomy, and
other parts of the same science.”

Sir ROBERT BALL recom-
mends “Astronomy for
Everybody” as the best
book to be put Into the
hands of a beginner who
desires to learn some-
thing of the heavens.

The volume is Demy 8vo. in

size, gilt edges, sumptuously illus-
trated, and handsomely bound.

Price 7/6.

ISBISTER & CO., LTD., 15 & 16 TAVISTOCK STREET, COVENT GARDEN, LONDON, W.C.

MAX EAEHLER&IVIARTINI
. BERLIN.
Founded 1872. - | MANUFACTURERS OF CHEMICAL, ELECTRO-CHEMICAL AND

Highest Awards - .I

BACTERIOLOGICAL APPARATUS.

including o LABORATORIES COMPLETELY FURNISHED.

Medals, 2 Diplomas, : i ESTIMATES FREE.

~ Chicago, 1893. -

] liustrated Catalogues post free to Colleges, Schools, and Scientific Workere.

g Apply to Sole Agent for the United Kingdom—

Grand Prix, - || : [ — BORNETT’

Paris, 1900. -

2

:62 King William Street, London, E.C.
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MACMILLAN & GO.S BOOKS FOR THE GOUNTRY.
THE CAMBRIDGE NATURAL HISTORY.

EDITED BY S. F. HARMER, Sc.D,

To BE COMPLETED IN TEN VOLUMES.

WORMS, LEECHES, SCo.
VOLUME II

Flatworms. ByF. W. GAMBLE, M.Sc. Nemertines. By
Miss L. SHELDON. Threadworms, &c. By A. E.
SHIPLEY, M.A. Rotifers. By Marcus HArTOG, M. A.
Polychaet Worms.
D.Sc. Earthworms and Leeches. By F. E. BeD-
pARD, M.A., F.R.S. Gephyrea, &c. By A. E.
SuIpLEY, M.A. Polyzoa. By S. F. HARMER, Sc.D.,

F.R.S.
SHELLS.
VOLUME III
Molluscs and Brachiopods. By the Rev. A. H. COOKE,
A. E. SuirLEY, M.A,, and F. R. C. REeD, M. A.
INSECTS & CENTIPEDES.
VOLUME V.
Peripatus. By Apam SEDpGwiIck, M.A., F.R.S. Myria.
pods. By F. G. SiNcLAIR, M.A. Insects. Part I.
By Davip SHARP, M. A, F.R.S.

By W. BLAXLAND BENHAM, |

F.R.S.,
8vo.

AND A. E. SHIPLEY, M.A.,
PRICE 17s5. NET EACH.

INSECTS. PART II.
VOLUME VI
Hymenoptera continued (Tubulifera and Aculeata), Coleop-
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip-
tera, Thysanoptera, Hemiptera, Anoplura. By
Davip SHARP, M.A., F.R.S.

ANVMPHIBIA & REPTILES.
VOLUME VIII.
By HanNs Gapow, M.A,, F.R.S.

BIRDS.

VOLUME IX.
By A. H. Evans, M.A. With numerous Illustrations by G. E.
LoODGE.
NMAMMNMALIA.
VOLUME X.

By FraNnk Evers Bepparp, M.A. Oxon., F.R.S., Vice-
Secretary and Prosector of the Zoological Society of
London.

*.' The volumes dealing with FISHES and THEIR KINDRED, by T. W. BRrIDGE, Sc.D., and G. A. BOULENGER,
F.R.S., and SPIDERS, SCORPIONS, and CRUSTACEA, are in the Press, and the remaining volume, dealing with
PROTOZOA (including Sea Anemones, Jelly Fish, Star Fish, &c.), is in active preparation.

THE GARDEN.

Children's Gardens. By the Hon. Mrs. EvELyN CeciL
(Alicia Amberst). With about 4o Illustrations. Extra Crown 8vo, 6s.

The Book of tne Rose.
M.A. lllustrated. New and Revised Edition.

Elizabeth and Her German Garden.
Extra Crown 8vo.
8s. 64. net. Ordinary Edition, 6s.

The Solitary Summer. By the Author of ‘‘ Elizabeth and

Croan 8vo, 6s.

8th Thousand.

By the Rev. A. FOSTER MELLIAR, !

Illustrated Edition, White Buckram, Gilt Edges,

Her German Garden.” 27th Thousand. Extra Crown 8vo. Illustrated |
Edition, White Buckram, Gilt Edges, 8s. 6d. net. Ordinary Edition, 6s.

Sun Dials and Roses of Yesterday: Garden Delights
which are here Displayed in Very Truth, and are moreover regarded as
Emblems. By ALicE MORSE B’AIILB. Profusely Illustrated. Crown
8vo, 108, 64. net.

Old Time Gardens. Newly set forth by ALicE MORSE
EARLE. Profusely Illustrated. Extra Crown 8vo, 10s. net.

A Woman’'s Hardy Garden. By HELENA RUTHERFORD
ELv. With Illustrations. Crown 8vo, 75 67. net.

English Pleasure Gardens. By RosE STANDISH NICHOLS.

With Eleven Plans and nearly Three Hundred Reproductions of
Original Photographs and Drawings. Medium 8vo, 17s. net.

THE COUNTRY SIDE.

More Tales of the Birds. By W. WARDE FOWLER.
Illustrated. Crown 8vo, 3s. 6d.

Tales of the Birds. By W. WarDE FowLER, M.A.
Illustrated. Crown 8vo, 2s. 64.; Extra Gilt, 3s. 6d.

A Year with the Birds. By W. WARDE FowLErR, M.A.
With Illustrations by Bryan Hook. Third Edition, Enlarged. Crown
8vo, 35. 64. Prize Kditions, 25. 64. and 3s. 6d.

Summer Studies of Birds and Books. By W. WARDE
FowLER, M.A. Crown 8vo, 3s5. 6d.

Round the Year. A Series of Short Nature Studies. By
Prof. L. C. MiaLL, F.R.S. With Illustrations. Globe 8vo, 3s. 6d.
Insect Life, Souvenirs of a Naturalist. By J.-II.
FaBre. Translated from the French by the Author of *‘ Mademoiselle
Mori.”  With a Preface by Davip Suarr, M.A., F.R.S. Illustrated

by M. Prendergast Parker. Crown 8vo, 6s.

Life and Her Children. Glimpses of Animal Life from the
Amceba to the Insects. By AraBeLLA B. BuckLev. With upwards
of 100 Illustrations. 18th Thousand. Crown 8vo, 6s.

Winners in Life’s Race, or the Great Backboned Family.
By ArABELLA B. Buckiev. With numerous *lllustrations. 7th
Thousand. Crown 8vo, 6s. .

Scenes of Rural Life in Hampshire among the Manors
OF BRAMSHOTT. By W. W. Cares, Rector of Bramshott. With
Illustrations and Maps. Extra Crown 8vo, 8s. 6d. net.

The Scenery of England and the Causes to which it is
DUE. By the Right Hon. Lorp Avesury, D.C.L., LL.D. With
numerous ¥lluslrations, Diagrams, and Map. 8vo, 15s. net.

Natural History and Antiquities of Selborne. By
GiLBERT WHITE, with Notes by FRaNk BuckLAND, a Chapter on
Antiquities by Lorp SELBORNE, and New Letters, Illustrated.

Crown 8vo, 6s.

|
|

i Coaching Days and Coaching Ways.

. Hertfordshire.

Natural History of Selborne. By GiLBERT WHITE. 8vo,
3s. Gd. net. (Library of Englisk Classics.

Curiosities of Natural History. By FRANK T. BUCKLAND.
Popular Edition, with a few lllustrations. Each Series separately, in-
Crown 8vo, 25 €4.; Extra Gilt, 3s5. 6d., as follows: First Series—
Rats, Serpents, Fishes, Frogs, Monkeys, &c. Second Series—Fossils,
Bears, Wolves, Cats, Kagles, Hedgehogs, Eels, Herrings, Whales.
Third Series—Wild Ducks, Fishing, l.ions, Tigers, Foxes, Porpoises.
Fourth Series—Giants, Mummies, Mermaids, Wonderful People,
Salmon, &c.

Moral Teachings of Science.
Crown 8vo, 3s. X

Forty Years in a Moorland Parish. Reminiscences and
Researches in Danby-in-Cleveland. By Canon ATKINSON. Extra
Crown 8vo, ss. net. Illustrated Edition, 12s. net.

BOOKS OF ROAD-TRAVEL.

By W. OutraM
TrisTRAM.  With lllustrations by Hugh Thomson and Herbert
Railton. Foolscap 8vo, Cloth, 2s. net; or in Leather limp, 3s. net.

HIGHWAYS AND BYWAYS SERIES.

Profusely lllustrated. Extra Crown 8vo, Gilt Tops, Flat Backs, in Uniform
Binding, 6s. per Vol.

By H. W. ToMPKINS.,
Frederick L. Griggs.

The Lake District.
by Joseph Pennell. i

East Anglia. By WiLLiam A, Dutr. With Illustrations

by Joseph Pennell.
Normandy. By PeErcy DEARMER, M.A. Illustrated by
Illustrated

Joseph Pennell.
With Illustrations

By ARABELLA B. BUCKLEY.

Illustrated by

By A. G. BRaDLEY. With Illustrations

Donegal and Antrim.
by Hugh Thomson.

Yorkshire. By ArRTHUR H. Norway,
by Joseph Pennell and Hugh Thomson.

North Wales. A. G. BRADLEY.
Pennell and Hugh Thomson.

South Wales. By A. G. BRADLEY.
L. Griggs. (Shortly.

Devon and Cornwall. By ARTHUR H. NorwAY. Illustrated
by Joseph Pennell and Hugh Thomson.

London. By Mrs. E. T. Cook. Illustrated by Hugh
Thomson and Frederick L. Griggs.

MR. HISSEY’S ROAD BOOKS.

On Southern English Roads. With Illustrations. Demy
8vo, 16s.

Through Ten English Counties. With Illustrations.
Demy 8vo, 16s.

Over Fen and Wold. With 14 Full-page (and some smaller)
Illustrations. Demy 8vo, 16s.

An Old Fashioned Journey in England and Wales.
Demy 8vo, with Frentispiece, 12s.

A Holiday on the Road.

Sussex and Surrey.

By STEPHEN GWYNN.

Illustrated by Joseph
Illustrated by Frederick

An Artist’s Wanderings in Kent,
With Illustrations. Demy 8vo, 16s.

MACMILLAN AND CO., LIMITED, LONDON.
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" INSTITUTION OF ELECTRICAL N .
ENGINEERS. o SALE .
Wanted, an ASSISTANT to the Secretary. Duties chiefly toassist in | Tate’s Large-sized Air-Pump, with Experimental Apparatus, in

Editing of Science Abstracts and Jourmal.” Commencing salary, £200.
Written icati ing education, training and experience, and
Eivirgg reference, to be sent to the SECRETARY, Institution of Electrical

ngineers, &: Victoria Street, Westminster, S.W., before Saturday, July 2s.
Not more than three testimonials (copies only) to be attached.

WANTED,AGRICULTURAL CHEMIST.
—Applications are invited for the post of Chemist to the Khedivial
Agricultural Society, Cairo. Candidates must be between 25 and 35
years of age, and must have had a special training in Analytical work
with special refe to Agrniculture. Salary, £3so per annum.
Further particulars may be obtained on application to Mr. G. P.
FoaDEN, Laburnums, Ashburton, Devon, to whom applications should
immediately be sent.

MORLEY COLLEGE,
WATERLOO ROAD, LONDON, S.E.

ELECTRICITY TEACHER wanted for Evening Classes next Session.

As chief Instructor to be responsible for the or ion of El y
and Advanced Classes, and to teach on one evening. .

Apply before July 24 to the Vice-PriNCIPAL, from whom further infor-
mation may be obtained.

TECHNICAL COLLEGE,
HUDDERSFIELD.
Principal S. G. Rawson, D.Sc.
SIKES LECTURESHIP in ECONOMICS is vacant. Salary, £1s0.
Statement of duties and other particulars may be obtained upon appli-

cation to
THOS. THORP, Secretary.
TWO MASTERS Wanted by September, for

Secondary School in Bermuda :—(i.) Science and Maths., £300; (ii.)
Mod. Langs., £250. Non-resident. Passage paid. Excellent climate.
Headmaster now in England. Prof. Lewis, Cambridge, will send
details on receipt of testimonials.

ALLAN GLEN’'S SCHOOL, GLASGOW.

rfect condition, cost £8 10s., offered for £38 10s.—Static Electrie
achine, made by the late jAMBs WIMSHURST. plates, in perfect
order ; in strong portable case, offered for £38 10s.—Microscope in com-
pact travelling case by Ross. Mechanical Stage ; 2 Eyepieces; 3 Objec-
tives, 2”, 1” and §”; and Condenser. Coarse adjustment by rack and
inion, &c. Price £3 16s.—Mier pe with Mech I Stage, 1”7 and
” Objectives, by PiLrLisCHER. Coarse adjustment by rack and ﬁinion;
accessories. Price £3,—Microscope. Society of Arts Model, in Mahog-
any Case with Glass Door; 2 Eyepieces; 2 Objectives, viz. §” and &";
Frog Plate, Condenser, Polariser, and Anal{ser and other accessories. Price
£4 10s.—Cabinets containing so good Microscope Slides, all different,
Physiological, Biological, Botanical, Polycistina and Diatoms, for 12s.

Rev. H. MILLS, Greenside, KENDAL.

TYPE-WRITING UNDERTAKEN BY

HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN-
TIFIC MSS. ‘flmiﬂl Tripos, Intermediate Arts, Cambridge Higher
Local, thorough acquaintance with Modern Languages). Research,
Revision, Translation. Scale of chaiges on application. The Cam-
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C.

METAL DIFFRAGTION GRATINGS.

Plane Diffraction Gratings of high quality
now being cut by Lord Blythswood can be
supplied in all sizes.

Full particulars on application to the Agent,

ADAM HILGER,

75a CAMDEN ROAD, LONDON, N,W.

ASSISTANT MASTER wanted. State qualifications for ** School of
Science” work. Refer to general training, modern languages and
athletics. Salary commences at not less than {120 per annum. Apply by

letter to Dr. KRR, Eastfield, Chesterhall by Biggar, N.B.

SECOND SCIENCE MASTER,for Physics,

required on September 15. Age 25 to 35. Graduate. Commence at
£1so, rising to £200; non-resident.  Apply by letter, giving brief par-
ticulars and copy of one testimonial only, to PriNCiPAL, George
Green's Schools, Poplar, E.

LABORATORY ASSISTANT requires

t, skilled mecbanic, turning, fitting and apparatus making, know-
edge of electric installation, highest references, last post Jenner
Institute.—** W. B.,” 55 Crab Tree Lane, Fulham. .

PRACTICAL AND THEORETICAL TUITION.
In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and
BOTANY. Individual Instruction.
R. C. T. Evans, B.Sc.(London),
Director of the
HEATHCOTE SCIENCE LABORATORIES,
g Heathcote Street, Gray's Inn Road, W.C.

For otker Scholastic Advertisements, see page xcv.

TO SCIENCE LECTURERS.
HUGHES' PHO’l;(L-RO’l‘OSCOPE CINEMATOGRAPHS.

E MOST PERFECT.
No Flickering. Superb Mechanism. Price £7 7 0.

The Moto-Photo Camera for taking the Pictures.
Illustrated Lists, 2d.

See Mr. HugHes' PATENT COMBINATION OPTICAL LANTERN,
&c. Miniature Triple Lantern constructed for B. J. MALDEN, . 3 great
success. New Oxylllgdrogen Mi pe. Sci L ns for Class De-
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN
GuinNess, &c. Patent Pamphengo Science Lanterns. The Universal
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties.
The Lantern Kaleidosco Cheapest Lantern Outfits in the World,
Grandly Illustrated Catalogue, over 180 choice Engravings, 64. ;
Postage, 4d. Small lllustraied Catalogue, 100 pages, free, sd. List of
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 64.;
Poswage, 3d. Pamphlets Free. W. C. HUGHES, SesciauisT,
Brewster House, 82 Road, K land, N.

NOW_READY. The JULY Issue of our LIST of

SECOND-HAND [INSTRUMENTS,

consisting of 26 pages and over 1000 articles by the
best makers in the various departments of science.

POST FREE TO READERS OF ‘‘NATURE.”

Sir W. Crookes's SPINTHARISCOPE with screw
focussing adjustment to lens ... e

Ditto, mounted as slide for Microscope ...

£1 10
10 6

C. BAKER, 244 HIGH HOLBORN, LONDON.

SECOND-HAND BOOKS.

JOHN WHELDON AND CO.,
88 GREAT QUEEN ST, LONDON, W.C.

can supply most Books in the various branches of

SCIENGE ano NATURAL HISTORY -

in good condition at moderate prices.

STATE WANTS, OR CATALOGUE SENT POST FREE.

ORIENT-PACIFIC LINE PLEASURE
CRUISES.

The steamship CUZCO, 3918 tons ister, 4000 horse-power, will leave
LON’DSN 315t July fora Cruise to ’

COPENHAGEN, WISBY, STOCKHOLM, ST, PETERSBURG (for
Moscow, Nijni Novgorog,A&c.). KIEL (for Lubeck), BALTIC
y &C.
arriving back in London 28th August.
Fares from 30 Guineas, according to Cabin.
F. GREEN & CO. Head Office:
ANDERSON, ANDERSON & CO.f Fenchurch Avenue.

For e apply to the latter firm at 5 Fenchurch Avenue, London,
E.C., or to West End Branch Office, 16 Cocfupur Street, S.W.

Managers
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ATWOOD MACHINE (Patent).
OUR ORIGINAL PATTERN GREATLY IMPROVED.

New Release (Patent), Dropping Platform done away with, Aluminium Wheel, Agate Bearings, Extra Weights. This
machine is now a practical Instrument, and with each a Certificate is given, together with a Pamphlet of Experiments,

PRICE COMPLETE #£4 156s. NET.

GREAT REDUCTION

RECENTLY
IN GAS
REMODELLED. CONSUMED.
(Rspresents J type in Oil or Crossley’
Gas, giving about "°°°";;5
1% effgctive horse power.) 35,,,5,,‘
Immediate dslivery for Stock ENGINES DELIVERED.—Up to
. f the end of 1902, 46,150 engines
8izes of E ngines. have been delivered, representing
648,421 B.H.P,

CROSSLEY BROS., LTD.. OPENSHAW.,. MANCEHESTER.
o e ———8

DALLMEYER'S NEW TELEPHOTO LENS.

Can be used in front of any THE ADON CECISTERED: Mounted in Aluminium.
small lens, without disturbing -

: _ Measures 3} ins. long,r 1} ins.
plates or ﬁlms.\'\'hlch may be diameter, weighs 43 ounces.
in position. B S
PRICE, including Solid Leather
Can be used alone for higher Case, £3 10 O nett.

magnification or larger plates. — )
o - ILLUSTRATED BOOKLET with

An excellent lens for all Specimens of Work
artistic photography. PATENT. FREE.

J. H. DAIL.IL.IVMIEYER, |, 25 Newman St., London, W.

Printed by RICHARD CLAY AND SONs, LiMITED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the Uity of London, and published by sl acyitLay
ano Co., LIMI1TED, at St. Martin’s Street, London, W.C., and THE MacwmiLLAN COMPANY, 66 Fifth Avenue, New York.—THURSDAY, July 23, 1903
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GHEAP ELEGTRIGC SWITGHBUARDS

(CONTINUOUS CURRENT)

FOR USE IN PHYSICAL LABORATORIES.

(Designed by WILLIAM BENNETT, A.R.C.Sc,, Muniecipal Technlcal School, Gravesend.)
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“WORLD TRAVEL.”

CRUISE TO SOUTHERN NORWAY AND THE FJORDS
On the S.Y. ARGONAUT (3273 tons, 4000 horse-power).
Twenty days for 16 Guineas and upwards.

Leaving HULL August 1.

CRUISE TO THE NORTHERN CAPITALS.
CHRISTIANIA, STOCKHOLM, CRONSTADT (for St. Petersburg),
COPENHAGEN, and the KIEL CANAL.

Twenty-three days for 18 Guineas and upwards.

Leaving HULL August 22.

AUTUMN CRUISE TO THE CRIMEA, PALESTINE, EGYPT
AND GREECE.

TOURS TO SWITZERLAND AND THE BAVARIAN HIGHLANDS,

Apply, SECRETARY, 5 Endsleigh Gardens, London, N.W.
NORWAY CRUISES.—Steam Yacht
' 8. MIDNIGHT SUN, 3178 Tons. Finest Yacht.
ing Steamer afloat. No ZI per Berths in the ship.
Sailings :—August 1st and 15&.

Apply ALBION 8.S. CO., LTD., Newcastle-on-Tyne.

BRITISH BOTANICAL ASSOCIATION, LTD.

Formerly : Scientific Dept. THE LABORATORY,
Messrs. J. Backbouse & Son, Ltd. HOLGATH, YORK.

BOTANICAL MATERIAL

of all kinds for teaching urposes, fresh or in alcohol. WEEKLY BOXES
of PLANT-OBJECTS for NATURE STUDY. High-class Micro- and
Lantern Slides ; Museum Specimens; Apparatus. Revised Cataloguesin
course of preparation.

Address orders and communications to the DIRECTOR.

TO SCIENCE LECTURERS.
HUGHES' PHO'I;O-ROTOSCOPE CINEMATOGRAPHS.

HE MOST PERFECT.
No Flickering. Superb Mechanism. Price £7 7 0,
The Moto-Photo Camera for taking the Pictures.
Illustrated Lists, 2d.
See Mr. Huguzas' PATENT COMBINATION OPTICAL LANTERN,
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great
success. New Oxybzdrogen Microscope. Science Lanterns for Class De-
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN
GuiNnEss, &c. Patent Pamphengo Science Lanterns. The Universal
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front
, 18s. 64., Marvellous value. Science Lecture Sets. Novelties.
The Lantern Kaleidosco Cheapest Lantern Outfits in the World.
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ;
Postage, 4d. Small Illustraied Catalogue, 100 pages, free, sd. List of
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d.;

With 30 Original Illustrations. Price 2s. 6d.

The HYGIENE of the MOUTH.
A @Guide to the Prevention and Control of Dental Diseases.

By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed.
Dental Surgeonto thé Evelina Hospital, Southwark.

BY THE SAME AUTHOR.

The DISEASES of CHILDREN'S TEETH.
Well Illustrated. Price 75. 64.

SEGG & CO., 289 and 291 Regent Street, London, W.

PRINCE'S.

SCIENCE LENDING

LIBRARY.
BOOKSELLING DEPARTMENT.

Ordsrs by post promptly executed at lowest cash prices.
856 PRAED STREET, LONDON, W.

SPINTHARISCOPES

AS DEVISED BY
SIR WILLIAM CROOKES.
8howing the S8cintillations of Radium.
PRICE WITH LENS £11s.
FOor MICROSCOPE . 10s. 6d.
A. C. COSSOR,
64 FARRINGDON ROAD,

When You SEE | "OBE

this Trade Mark on the parts of
a bicycle, remember it means B.S.A.

L[]
nayozoox (Jyality
u B.S.A.Co. Ltd.,Birmingham Bsa.
O O O 0 0 R O O D

THE IRISH NATURALIST.

Monthly Magazine of Irish Zoology, Botany, and
A Monthly a'gGeology. Price Bd.gy v

Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD
PRAEGER, B.A.
Annual Subscription, ss. Post Free to any Address.

Dublin: EASON & SON, Ltp., 40 Lower Sackville Street

Brewster House. 82

Postage, 2d. Panﬂ)hlets Free. W. C. H
ortimer Road, Kingsland, N.

GHES, SPECIALIST

(to which Address Subscriptions should be sent)
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd.

SCIENTIFIC WORTHIES.

The following is a list of the Steel Portraits that have appeared in the above Series:—

MICHAEL FARADAY:
THOMAS HENRY HUXLEY.
CHARLES DARWIN,

OHN TYNDALL.

IR GEORGE GABRIEL STOKES.
SIR CHARLES LYELL.
SIR CHARLES WHEATSTONE.
SIR WYVILLE THOMSON.
ROBERT WILHELM BUNSEN.
LORD KELVIN.
BARON ADOLF ERIK NOR-

DENSKJOLD.

N.B.—The Portraits of 8ir A.

HERMANN L. F. HELMHOLTZ,

SIR JOSEPH DALTON HOOKER.

WILLIAM HARVEY.

SIR GEORGE B. AIRY.

J. LOUIS R. AGASSIZ.

JEAN BAPTISTE ANDRE DUMAS.

SIR RICHARD OWEN.

AMES CLERK MAXWELL.

il,wu-:s PRESCOTT JOULE.
ILLIAM SPOTTISWOODE.

ARTHUR CAYLEY.

SIR C. W. SIEMENS.

Geikie,

Lord Lister, Prof. Cannizzaro,

JOHN COUCH ADAMS.

JAMES JOSEPH SYLVESTER.
DMITRI IVANOWITSH MEN-
DELEEF.

LOUIS PASTEUR.

SIR ARCHIBALD GEIKIE.
LORD LISTER.
STANISLAO CANNIZZARO.
PROF. VON KOLLIKER.
PROF. SIMON NEWCOMB.
SIR WILLIAM HUGGINS.

Prof wvon Killiker

Prof. 8. Newcomb, and 8ir W. Huggins belong to a New Series and are Photogravures.

Proof impressions of these, printed on India paper, may be had from the Publishers, price 53. each ; or the 8eries
of 83 Portraits in a Handsome Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s.

Cheques and Money Orders payable to MACMILLAN & CO., Limited.
OFFICE OF “NATURE” ST. MARTIN'S STREET, LONDON, W.C.
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UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMPOUTHSH]RE.

(A CONSTITUENT COLLEGE OF THE UNIVERSITY
OF WALES.)
The Council invites applications for the post. of PROFESSOR OF

ANATOMY. The salary is £350 per annum. Applications and testi-

monials should be sent on or before Monday, August 31, 1903, to the
undersigned, from whom further particulars may be obtained.
J. AUSTIN JENKINS, B.A., Registrar.
University College, Cardiff, July 1, 1903.

UNIVERSITY OF BIRMINGHAM.

LECTURER AND DEMONSTRATOR IN PHYSICS.
LECTURER AND DEMONSTRATOR IN CHEMISTRY,
The Council invite applications for these appointments. The successful
candidates will be reg\med to enter upon their duties on October 1, 1903.
Applications should be sent to the undersigned on or before Augns? 31.
Further particulars may be obtained from

GEO. H. MORLEY, Secretary.

COUNTY CORK TECHNICAL
INSTRUCTION COMMITTEE.

WANTED, a TEACHER possessing the Engineering Diploma of a
recognised Technical College or an equivalent qualification. Salary com-
mencing at {120 to £t40, according to experience of teaching, and rising
by annual increments of £s to 150 if work is satisfactory. Applications,
stating age, qualifications, and full particulars as to training and experience,
accompanied by three recent testimonials, should be forwarded not later
than August 15 to J. M. BuckLey, Court House, Cork, from whom full
particulars as to duties, &c., may be obtained.

COUNTY BOROUGH OF BURY.

TECHNICAL SCHOOL.

WANTED, LECTURER in PHYSICS. Must have bad experience
in teaching Practical Physics, and will be expected to assist ﬁ:;d of
Department in Chemistry. Chiefly ing work.

Applications, with copies of three recent testimonials, and Salary
required, to be sent to the undersigned not later than July 29.

JOHN RIGBY, Secretary.
TECHNICAL COLLEGE,

HUDDERSFIELD.

Principal S. G. Rawson, D.Sc.

SIKES LECTURESHIP in ECONOMICS is vacant. Salary, £15s0.
Statement of duties and other particulars may be obtained upon appli-

cation to
THOS. THORP, Secretary.

ZOOLOGICAL INSTITUTE.

WILH. HAFERLANDT & CO., 113 Berliner Str,, CHARLOTTEN-
BURG. Special Institute for 3 and 4 coloured injections, nervous prepar-
ations, and any other zootomish preparations. Stock of all Natural
Curiosities. Lists sent free on application.

Skilled Mechanic requires situation as Labor-
atory Assistant, good engineer, understands turning, fitting ard
apEanlus making, also electric light fitling; g references.—
“C. W. B,,” s5 Crab Tree Lane, Fulham.

TYPE-WRITING UNDERTAKEN BY
* HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN.
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher
Local, thorough acquaintance with Modern Languages). Research,
Revision, Translation. Scale of chaiges on application. The Cam-
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C.

SECOND-HAND TELESCOPES.
24-in. COOKE, with Slow Motion, several Eyepi and Diagonal, £10;
a}-in. WRAY, with Eyepieces, £6 108.; 2}-in. CARY, with Garden
Stand, £6 10s.
SECOND-HAND SPECTROSCOPES
By BROWNING, 1 Prism, £4 10s, ; 2 Prism, £8 10s.;
3 Prism, £10.
SECOND-HAND MICROSCOPES.
BECK'S No. 2 Binocular, cost £680, price £12 10s.

Lists on Application. Small Instruments taken in E.xchange for largey
ones. Instruments Bought, Sold, or Exchanged.

A. CLARKSON & CO.,
28 BARTLETT'S8 BUILDINGS, HOLBORN CIRCUS, and 338 HIGH
HOLBORN, LONDON.

BEDFORD COLLEGE FOR WOMEN.
(UNIVERSITY OF LONDON.)
YORK PLACE, BAKER STREET, W.

Principal Miss ETHEL HURLBATT.
;l':e (?o%SSlON ;303-.4 will ronsTh:nday, Octobetf e. he U
e College provides instruction for Students preparing for the Universil
of Longlon.gDegre« in Arts, Science and Preliminary Medicine ; alg
instruction in subjects of General Education.

There is a Training D ¢t for T i
anarereis Schoo{fm‘ epartment for Teachers, a Hygiene Department,

Students can reside in the College.
An Extension of Premises will be made for next Session.
Full particulars on application to the PRINCIPAL.

COACHING.

CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY,
for MEDICAL, UNIVERSITY and other EXAMINATIONS.
For particulars applx'to lll C. 3‘ EVA'N%

9 Heathcote Street, Grav's Inn Road, W.C.

BOROUGH POLYTECHNIC
INSTITUTE,
103 BOROUGH ROAD, LONDON, S.E.

The Governors invite ngplicnions for the following appointments :—

ASSISTANT LECTURER aud DEMONSTRATOR in CHEM-
ISTRY DEPARTMENT for the Chemistry work of the Techanical Day
School and of the Evening Class Department. Salary, £120 per annum.

ASSISTANT LECTURER and DEMONSTRAI!UR im the EN-
GINEERING DEPARTMENT for Day and Evening work. Com-
mencing salary, £105 per annum. Preference will be given to candidates
baving both practical and teachiné e?erience.

LECTURER on BUILDIN ONSTRUCTION for the Evening
Class Department three evenings a week. Salnvg. £60o per annum.

A JUNIOR DEMONSTRATOR in the PHYSICS DEPARTMENT.
Preference given to did with technical College Training desiring
opportunities for further study. Salary, £40 per annum.

Particulars and conditions of the appointments may be obtained from
the Principal. Applications ac panied by copies of uot more than three
testimonials should be sent in not later than July 27.

C. T. MILLIS, Principal.

COUNTY BOROUGH OF WARRINGTON.

EDUCATION COMMITTEE.

TECHNICAL SCHOOL AND SECONDARY DAY SCHOOL.
The above named Committee invite applications for the following
appointments i—

EAD MASTER. Candidates must be between the ages of 25 and 40;
have had experience in a Secondary Day School (A), and be Graduatesof a
British University. Salary, £aso.

CHEMISTRY MASTER. Salary, {140,

PHYSICS MASTER. Salary, £140.

ASSISTANT MASTER for general subjects.  Salary, £t20.

TWO ASSISTANT MISTRESSES for general subjects. Salary, £110

each. .
MANUAL INSTRUCTOR. Salary, £110. i . X
Canvassing either personally or otherwise will be a disqualification.
Forms of applicdtion and further particulars can be obtained from
J. MOORE MURRAY,
Secretary and Director.

Education Offices, Warrington.

SCHOOL OF AGRICULTURE,
GHIZEH, EGYPT.

TWO AGRICULTURAL LECTURERS required, to begin work in
October, in the above school under the Ministry of Public Instruction.

Candidates must be not less than 23 nor over 33 years of age, have a
robust constitution, and possess a University Degiee or College Diploma.
Preference will be given to applicants having experience of Agricultural
Practice and of Teaching. In addition 10 Agticuliure, the Lecturers to be
appointed will teach Natural Science and Farm Bookkeeping. .

alaries—Senior Post, £430 per annum (£Eg.35 per inensem), rising to

£553 per annum (£Eg.45 per mensem). .

Junior Post, £295 per annum (£Eg.24 per mensem), rising to £393 per
annum (£Eg.32 per mensem). Allowance for passage out to Egypt.

Applications, with full st nt of qualifications and accompanied by
copies only of testimonials, must be sent in before August 15. 1903, to
W. C. MackENzE, Esq., D.Sc., Gullane, East Lothian, to whom candi-
dates may apply by letter for further information.

For other Scholastic Advertisements, see pages cii. and ciii.

GLASS BLOWER.—H. Helm, 66 Hatton

Garden, London, E.C., Actual Maker of X-Ray and Vacuum Tubes,
Glass Instruments, Mercury Pumps, &c. Any kind of Glass Apparatus
made from sketch or repaired, for Scientific Men and Laboratories.
Lessons and Performances given here, or at Colleges, &c.

Glassblower and Storekeeper, 15 years’
experience, desires suitable engagement in laboratory or warehouse,
thorough knowledge of apparatus and chemicals, also useful in wood
and metal work ; excellent testimonials.—‘* A. B.” c/o NATURE.
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X-RAY APPARATUS

Or THE HIGHEST QUALITY anp FINISH onLy.
As supplied by us to H. M. Government and the leading Hospitals
and X-Ray Workers throughout the World,

We are the ACTUAL MANUFACTURERS, and
Guarantee every Coll against breaking down.

D Our Illustrated List: with Instructions upon How to Work is out o
print. A New and Enlarged Edition will be ready shortly, and
applications are s invited for its receipt free by post on publication.

HARRY W. COX, Lo,

8,10 & Il CURSITOR STREET, CHANCERY LANE, LONDON,

THX

“LORD BURY"”
TELESCOPE.

Bupplied in Large Numbers for
Use by Sportsmen and
Travellers.

Size closed 10”, size extended 317, ol
diameter of object glass 1§”, magni- T
s e 2 S ameters,
angular field 1°5°, lateral at

1000 yards 262 yards. I({i':“/:“m{
Will make out wild fowl at 16 art L
miles, and persons walking (Part 1)

at 1o miles, post free.

Will discern a flagstaff at ——
22 miles, and name of The “LORD

lightship at g miles. BURY"” TELE-

8COPE, in bronzed

Post free, wherever Lrass and fitted in brown

Parcels Post or black Sling Case

is in force, on (weight of Telescope, 21b.),
veceipt of 249 4s.

remittance. The “LORD BURY”

TELESCOPE, in bronzed hard

) drawn German silver and fitted in

6 Sling Case (weight of Telescope,
: 1lb. 6oz.), 25 18m.

J. H. STEWARD,

OPTICIAN TO THE BRITISH AND
FOREIGN GOVERNMENTS,

406 STRAND, 457 WEST STRAND,
7 GRACECHURCH STREET, LONDON.
. London. T

Telegraphic Address : Tel lephone : 1867 Gerrard.

RECORD.

1756

1903.
PERFECT.

" PORRO_ PRISM
BINOCULARS.
Unsurpassed for Brilliancy «
finition.

' MAGNIFYING POWER—
3 diameters ... £7 0

6 " . 710
9 " w 815
12 " .. 10 0

To be obtained of all Higk
class Opticians.

SEND FOR NEW

VOIGTLANDER DEER-STALKING TELESCOPES.
WHOLERSALE ONLY,

12 CHARTERHOUSE S8T., LONDON, E.C.

BAUSCH & LOMB’S

CENTRIFUGES
TWO SPEED CENTRIFUGE,

complete with Haematokrit, Urine
and Sputum Sedimentation
Apparatus,

£4 0 0.
(As fllustrated.)

SINGLE SPEED CENTRIFUGE,

complete with
Urine Sedimentation Attachment,

£2 0 o0

The only Centrifuges having
Spiral Gear. They require half
the power of other makes to
run them at a given speed.

Write for Illustrated Micro-
scopical Catalogue, 3 Stamps
to cover postage. Also Lists
of Microtomes, Centrifuges,
Photographic  Shutters, and
) Lenses of all descriptions, to

A. E. STALEY & CO.,

35 ALDERMANBURY, LONDON, E.O.

We are the Sole Agents for the *“Journal of Applied
Microscopy and Laboratory Methods.” Write for
Specimen Copy, FRER.

"R. CLAY AND SONS, LTD., BREAD ST. HILL, E.C., AND BUNGAY, SCFFOLK.



Of Nature trusts the mind which builds for aye.””—WORDSWORTH.

No. 1761, VOL. 68]

THURSDAY, JULY 30, 1903.

[PRICE SIXPENCE.

Registered as a N I Post Office.]

at the G

PRP

'[All Rights are Reserved.

ALTERNATING CURRENT BREAK.
NEWTON & WRIGHT'S PATENT.

New List post free
Complete with Motor Switch Resistance ,£12 128,

NEWTON & O0O., Orticians 10 His Majesty THE KinG.
3 FLEET STREET, LONDON.

THE

SPINTHARISGOPE’

INVENTED BY

SIR WM. CROOKES, F.R.S.,

SHOWING THE

SCINTILLATIONS OF
_ RADIUM.

With Lenses for direct vision, complete £1 1 ©O
For Microscopic Observation ... 10 6

R. & J. BECK, Ltd.,

68 CORNHILL, E.C.

IMPROVED

HYGROMETER

WITH

GILDED SURFAGES.

Can be used with an Aspirator or an
Indla-Rubber Pressure Ball.

THE SMALLEST FORMATION
OF DEW READILY OBSERVED.

With 2 Thermometers, Ether Bottle
and Pressure Ball, in Wooden
Travelling base,

_ 85.
JOHN J. GRIFFIN & SONS,

20-26 Sardinia Btreet
Lincoln’s Inn Fields, London.

NEGRETTI & ZAMBRA’S

G

lllustrated Price List and full particulars post free on
atplication to

NEGRETTI & ZAMBRA,

88 HOLBORN VIADUCT.
Branches: 45 CORNHILL, and 122 REGENT STREET,
LONDON.
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UNIVERSITY OF BIRMINGHAM.

SESSION 1903-1904.
SCHOOL OF MINING.

Professor—R. A. S. REDMAYNE, M.Sc., M.I.M.E,, F.G.S.
Demonstrator and Surveying ‘d:in'ﬁanf—E. H. ROBERTON,
The School of Mining meets the requirements of those who intend to
become :— .
Practising and Consultative Mining Engineers.
Colliery Managers.
Managers of Metal Mines.
Teachers of Mining.
Mine Surveyors.
d and Estate Agents.

UNIVERSITY COLLEGE OF NORTH
WALES (BANGOR).

SESSION 1903-4 will open on THURSDAY, OCTOBER 1.
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY.
Prof. E. TavLoR JoxEs, D.Sc.

PHYSICS ......... { Assistant Lecturers and Demonstrators, F. E. Ress,

B.Sc., and D. FARRAR, B.Sc.
Prof. K. J. P. OrTON, M.A., Ph.D.
CHEMISTRY ... { Assistant Lecturer and Demonstrator, A. LAUDER,

.Sc.
Botany—Prof. R. W. Pxirries, M.A., D.Sc.
" Assistant Lecturer and Demonstrator, J.
Lrovyp WiLLIAMS.
Zoology—Prof. PxiLir J. WHiTE, M.B., F.R.S.E.

BIOLOGY ... l
The Classes and Labor_‘atory Courses of this College are arranged to suit

Land Owners, Owners of Collieries, and those generally int d
in Mines and Quarries.
The Complete, or Degree, Course includes the following subjects : —
MaTtHEMATICS—Professor R. S. HEATH, M.A., D.Sc.
Prysics, Lectures and Laboratory Practice—Professor J. H. POYNTING,

Sc.D., F.R.S.
CHEMI;STRY, ditto, ditto—Professor PERCY F. FRANKLAND, M.Sc.,
.D., F.R.S.
GEOLOGY AND MINERALOGY, Theoretical and Field—Professor CHARLES
LAPWORTH, LL.D,, F.R.S,, F.G.S.
ENGINEERING (Civil, Mechanical and Electrical), Lectures and Laboratory
Practice—Professor F. W. BURSTALL, M.A.,, M.1.C.E., M.I.M.E,
MiNING (Coal, Metal, Surveying)—Professor R. A. S. REDMAYNE,
M.Sc., M.I.LM.E,, F.G.S. .
METALLURGY AND AssaviNG—Professor THOMAS TURNER, M.Sc.,
A.R.S.M,, F.I.C.
In connection with the Mining Classes there will be frequent visits of

the requi of S of Practical Science, as well as of Students
preparing for University and other Examinations. The Lectures in Chem-
istry, Physics, Botany, and Zoology are reco&‘nised by the Universities of
Edinburgh and Glasgow as qualifying for the Medical Degrees of those
Universities. One Annus Medicus may be taken at this College.

The extensive Laboratories (Physical, Chemical, and Biological) are fully
equipped for Study and Research, and in the Physical D ment specia)
gmvgsxon has been made for the teaching of Electrical Engineering. A

pecial Course has been arranged in this subject. .

Inclusive Tuition Fee, £11 1s.

LABORATORY FEES (per Term)
on the scale of £1 1s. for six hours a week, in each Department.

A considerable number of Scholarships and Exhibitions are open or com-
petition at the beginning of each S y al are ded at the
close of each Session on the result of the year's work.

For full information as to Courses, apply for Prospectus to the Secretary
and Registrar, J. E. LLOYD, M.A.

inspection to mines in the neighbourhood of Birmingham, and a
Mining Sckool will also be held in the Long Vacation in some mining
district either at home or abroad.
The Mining Courses are so arranged as to provide for :—
Full, or Degree, Course—three years.
Diploma in Mining—two years. )
Occasi Mining Stud —-a p Course in one year.
Full particulars may be had on applying to the undersigned.

GEO. H. MORLEY, Secretary.

UNIVERSITY OF BIRMINGHAM.

Faculties.—
SCIENOCE, ARTS, MEDIOINE, OOMMEROE.

SPECIAL ScHOOL OoF MODERN LANGUAGES.
DEPARTMENT FOR TRAINING OF TEACHERS.

Scbools of—
ENGINEERING, METALLURGY, MINING, BREWING,
DENTISTRY,

Leading to Degrees and Diplomas.

THE SESSION xgos-bcoumnncss OCTOBER 5, 1903.
ArL CoursEs AND DEGREES ARE OPEN TO.BOTH MEN AND WoOMEN

STUDENTS.

In the Medical School there is a separate Dissecting Room for Women
with a gualified Woman Demonstrator.

Graduates of other Universities may, after two years' study or research,
take a Master's Degree.

Syllabuses with all information will be sent on application to the
SECRETARY.

ST. THOMAS’S HOSPITAL,

ALBERT EMBANKMENT, S.E.
A SCHOOL OF THE UNIVERSITY OF LONDON.

The WINTER SESSION will COMMENCE on OCTOBER 1.

The Hospital occupies one of the finést sites in London, and contains 602
Beds, of wgich about 540 are in constant use. )

Entrance and other Scholarships and Prizes (26 in number), of the value
of more than £s00, are offered for Competition each year.

Upwards of 6o Resident and other Appointments are open to Students
after qualification. o

A Students’ Club forms part of the Medical School Buildings; and the
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached
in forty minutes from the Hospital. X

A Prospectus, containing full particulars, may be obtained from the

Medical Secretary, Mr. G. RENDLE.
H. G. TURNEY, M.A,, M.D.Oxon., Dean.

OWENS COLLEGE, MANCHESTER.

The SESSION will commence on OCTOBER 6 next.

A Prospectus and all information can be obtained on application. Special
Prospectuses are also issued for the following departments : —ENGINEERING,
ELECTRICAL ENGINEERING, CHEMISTRY, EbucaTion, CoMMERCIAL
EpucaTtioN, and Law. These, together with Prospectuses of the MEDICAL
FacuLty, DENTAL, PHARMACEBUTICAL and Pusric HEALTH DEPART-
MENTS, which commence on October 1, will be forwarded on application to

the Registrar. . )
SYDNEY CHAFFERS, Registrar.

THE DURHAM COLLEGE of SCIENCE,
NEWCASTLE-UPON-TYNE.

Complete Courses of Instruction are provided for Students of both sexes
{;oceeding 10 the University Degrees in Science, or in Letters, and for the

niversity Diploma in Theory and Practice of Teaching. Special facili-
ties are offered for the study of Agriculture, Applied Chemistry, Mining,
and all branches of Engineering and Naval Architecture.

Matriculation and Exhibition E inations begin S 28.

Lectures begin October 6, 1g03.

Prospectuses on application to the SECRETARY.

Prelim. Sci., Inter. and Final B.Sc.

AND ALL SOCIENCE AND MEDICAL EXAMS.

PRACTICAL AND THEORETICAL TUITION in
BOTANY, CHEMISTRY, PHARMACOLOGY & THERAPEUTICS

Especial Course of Instruction in THERAPEUTICS, PHARMA.
ggl;&cv and MICROSCOPY for INSTITUTE OF CHEMISTRY
FreperICK Davis, 49 and 51 Imperial Buildings, Ludgate Circus, E.C.

UNIVERSITY OF GLASGOW.

The Medical Session will be opened on THURSDAY, OCTOBER 15,
1903. A Syllabus containing full particulars as to the Course of Education
and as to the Prel ary E ination required to be passed by Students
before beginning Medical study, may be obtained by applying to Mr.
W. INNEs ADDISON, Assistant*Clerk.

GUY’'S HOSPITAL.

PRELIM. SCIENTIFIC (M.B. London).

The next Course of LECTURES and PRACTICAL CLASSES for this
examination will begin on October 1. Full particulars may be obtained on
application to the DeAN, Guy’s Hospital, London Bridge, S.E.

NORTHAMPTON INSTITUTE,

CLERKENWELL, LONDON, E.C.
INSTRUCTOR IN MATHEMATICS.

The Governing Body invite applications for the Yhst of MATHE-
MATICAL INSTRUCTOR. The gentleman appointed will not be
required to give the whole of his time to the service of the Institute, and
itwillbear dation if a candidate has had engineering experience.
Applications should be sent in not later than Monday, August 24, 1903.

For particulars and forms of application intending candidates should

apply by letter to
R. MULLINEUX WALMSLEY, D.Sc., Principal.

SCIENCE AND MATHEMATICAL

MASTERS required for Secondary and other Schools. Salaries up
to £200. A list of vacancies will be sent on application. Address—
giving full details as to qualifications, age, experience and salary
required—GRIFFITHS, SmiTH, PoweLL & Swmith, Tutorial Agents
(Estd. 1833), 34 Bedford Street, Strand, London.

tons

For other Scholastic Advertisements, see pages cxiii and cxvi.
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COUNTY BOROUGH OF WARRINGTON.

EDUCATION COMMITTEE.

TECHNICAL SCHOOL AND SECONDARY DAY SCHOOL.
The above d C ittee invite applicati for the following
appointments :—
HEAD MASTER. Candidates must be between the ages of 25 and 40}

have had experience in a Secondary Day School (A), and be Graduatesof a
British University. Salary, £2s0.

CHEMISTRY MASTER. Salary, £140.

PHYSICS MASTER. Salary, £140.

ASSISTANT MASTER for general subjects. Salary, £120.

ThWO ASSISTANT MISTRESSES for general subjects. Salary, £110

each.
MANUAL INSTRUCTOR. Salary, {110. . .
vassing either personally or otherwise will be a disqualification.
Forms of application and further particulars can be obtained from

J. MOORE MURRAY,
Secretary and Director.

SCHOOL OF AGRICULTURE,
GHIZEH, EGYPT.

TWO AGRICULTURAL LECTURERS required, to begin work in
October, in the above school under the Ministry of Public Instruction.

Candidates must be not less than 23 nor over 33 years of age, have a
robust constitution, and possess a University Degree or College Diploma.
Preference will be given to applicants having experience of Agricultural
Practice and of Teaching. In addition to Agriculture, the Lecturers to be
appointed will teach Natural Science and Farm Bookkeeping. L.

Salaries—Senior Post, £430 per annum ({Eg.3s per mensem), rising to
£553 per anoum ({Eg.45 per mensem). .

unior Post, £295 per annum (£Eg.24 per mensem), rising to £393 per

annum ({Eg.32 per mensem). Allowance for passage out to Egypt.

Applications, with full st nt of qualifications and p d by
copies only of testimonials, must be sent in before August 15, 1903, to
W. C. MAckENzIE, Esq., D.Sc., Gullane, East Lothian, to whom candi-
dates may apply by letter for further information.

UNIVERSITY COLLEGE OF SOUTH
WALES AND MONMOUTHSHIRE.
(A CONSTITUENT COLLEGE OF THE UNIVERSITY
OF WALES.)

The Council invites applications for the post of PROFESSOR OF
ANATOMY. The salary is £3so per annum. Applications and testi-

monials should be sent on or before Monday, Augus} 31, 1903, to the
undersigned, from whom further particulars may be d

J. AUSTIN JENKINS, B.A., Registrar.
University College, Cardiff, July 1, 1903.

COUNTY CORK TECHNICAL
INSTRUCTION COMMITTEE.

WANTED, a TEACHER possessing the Engineering Diploma of a
recognised Technical College or an equivalent qualification. Salary com-
mencing at £120 to 140, according to experience of teaching, and rising
by annual increments of £5 to £1so if work is satisfactory. Applications,
stating age, qualifications, and full particulars as to training and experience,
accompanied by three recent testimonials, should be forwarded not later
than August 15 to J. M. BuckiLey, Court House, Cork, from whom full
particulars as to duties, &c., may be obtained.

UNIVERSITY OF ST. ANDREWS.
LECTURESHIP IN GEOLOGY.

The University Court of the UniversitE of St. Andrews invite appli-
cations for the post of LECTURER in GEOLOGY. The salary nlucged
to the office will be £300 per annum, and the person appointed will be
required to commence his duties on October 1 next.

Applications, with twenty copies of testimonials, should be lodged not
later than Saturday, September 5+ 1903, with the SECRETARY, from whom
further information may be obumed9.°

The University, St. Andrews,

July 27, 1903.

MINING AND TECHNICAL COLLEGE

FOR WIGAN AND DISTRICT.
PRINCIPAL REQUIRED.

Must be well versed in Scientific and Practical Mining and Science
generally.  Graduate of a University preferred. Stipend commencing at
650 per annum.

Applications to be made by letter only,
August, to

Education Offices, Warrington.

and before the 1sth of

Mr. T. RATCLIFFE ELLIS,

. Hon. Secretary.
18 King Street, Wigan. i

SCIENTIFIC ASSISTANT, with view to
Par(gnemh_ip, wanted by Consulting Engincer. Must have high scientific
qualifications. —Address, with particulars of age, education and train-
ing, ** DyNAMO,” c/o Streachan's, 149 Strand, W.C.

 For other Scholastic Advertisements, see pages cxii and cxvi.
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ON SALE.

Tate’s Large-sized Alr-Pump, with Experimental Apparatus, in
rfect condition, cost £8 10s., offered for £3 10s.—Statle Electric
achine, made by the late JAMES WIMSHURST. 4 plates, in perfect
order; in strong portable case, offered for £3 10s.—Microscope in com-
pact travelling case by Ross. Mechanical Stage ; 2 Eyepieces; 3 Objec-
tives, 2”, 1” and §”; and Condenser. Coarse adjustment by rack and
inion, &c. Price £3 15s.—Mlcroscope with Mechanical Stage, 1” and
” Objectives, by PiLLisCHER. Coarse adjustment by rack and pinion ;
accessories. Price £3,—Mlicroscope. Society of Arts Model, in Mahog-
any Case with Glass Door; 2 Eyepieces; 2 Objectives, viz. §” and 4" ;
Frog Plate, Condenser, Polariser, and Analyser and other accessories. Price
£4 10s.—Cabinets containing so good Microscope Slides, all different,
Physiological, Biological, B ical, Polycistina and Di for 12s.

Rev. H. MILLS, Greenside, KENDAL.

TO SCIENCE LECTURERS.
HUGHES' PHOTO-ROTOSCOPE CINEMATOGRAPHS.

THE MOST PERFECT.
No Flickering. Superb Mechanism. Price £7 7 0.
The Moto-Photo Camera for taking the Pictures.
Illustrated Lists, 2d.
See Mr. Hugues' PATENT COMBINATION OPTICAL LANTERN,
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great
success. New Oxyhydrogen Mi pe. Sci L ns for Class De-
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest
Award. Sugplie to the Royal Polytechnic Institution, Dr. H. GRATTAN
Guinngss, &c. Patent Pamphengo Science Lanterns. The Universal
Lantern 4-inch Condensers, 4-wic| p, Portrait Combination front
Lenses, 18s. 6d., Marvellous value. Science Lecture Sets. Novelties.
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World.
Grandly Illustrated Cpaetalogue. over 180 choice Engravings, 6d. ;
Postage, 4d. Small lllustrated Catalogue, 100 pages, free, sd. List of
60,000 élides and 300 Lecture Sets, Science Sub{t;cts. Views, &c., 64.;
Postage, 2d. Pa.nu)hlots Free. W. C. HUGHES, SemciarisT,
Brewster House, 82 Mortimer Road, Kingsland, N.

TYPE-WRITING UNDERTAKEN BY

HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN-
CIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridi: Higher
~ocal, thorough acquaintance with Modern Lan es). Research
Revision, Translation. Scale of charges on a| {xuevn.r The Cam

elphi, W.

bridge Type-writing Agency, 10 Duke Street,
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REYNOLDS & BRANSON, L».

LABORATORY OUTFITTERS.
of the

DALL
ERN

'rojection
os.

1902 UNIVERSAL MODEL
Packs in Case 217 x 87 X 12",

A new Model introduced to meet requi of all d

Many novel advantages. Open front stage and adjustable table for tall

apparatus. Prisms silvered or plain. Selected optical parts. Suitable
for Arc, Lime Light, Acetylene, &c.

Price complete, as illustrated, £9 9s.
1901 MODEL, as formerly advertised, and with one prism, £8.

lllustrated Catalogue of Physical and Chemical Apparatus, 350 pp. and
1200 Illu:tmtl'on:,’fnc 20 Principals, Teachers, &

8pecial Designs made to instructions in our own workshop.

14 COMMERCIAL STREET, LEEDS. |

(Patent).

PATENT

ROSS’ yeroven wone
PRISM BINOCULARS

HAVE NO EQUAL.
Q

< dein
the Compass of an Opera Glass.”
¢ Once Focussed, always ready.”
POWER. B SIZE. i _“VVllGHT. PRICE.
8 times. 4} in. high, 3% in. wide. 13 oz. £6 10 0
10 , woon - 14 ,, £7 180 |
2, 6%, n oo 15 ,, £8 15 0

Also made with Simultaneous Focussing Adjustment at 15- |
extra, the weight in each case being about 2 oz. more than above. ‘

FIELD GLASSES of Ordinary Models at all Prices
TELESCOPES, &c.

PHOTOGRAPHIC OUTFITS
For Instantaneous Pictures of Animals, Birds. &e.

PRICE LISTS FREE.
R0SS, L,

111 NEW BOND STREET, LONDON, W.
81 COCKSPUR ST., CHARING CROSS, S.W.
Medals and Highest Awards at all Great Exhibitions.
ESTABLISHED 1830.

NT-COX |
ILTRA
/I0LET
RAYS’
LAMP,

- treatment
f Lupus,
lent Ulcer,
&e.
PRICE

B8 6s.

N.B.—Our X-RAY, HIGH FREQUENCY, &ec.
APPARATUS are not only less costly than other makers’,
but give results unexcelled by any of them.

D Our lllustrated List with Instructions upon How to Work is out of
print. A New and Enlarged Edition will be ready shortly, and
applications are invited for ils receipt free by post on publication.

HARRY W. COX, Lo,

8,10 & 11 CURSITOR STREET, CHANCERY LANE. LONDON.

THE GAMBRIDGE SGIENTIFIC
INSTRUMENT GO., L.

HAVE YOU READ OUR PAMPHLET ON

“ The Mcasurement of Temperature
by Electrical Means” ?

If you do fyou will be surprised to learn for what a larse

number of industrial purposes the Calilendar and Griffiths

Electrical Thermometers are especlally suited, when used

in conjunction with the Whipple Patent Temperature Indicator.
illustrated above.

WRITE FOR ABOVE MENTIONED PAMPHLET TO

INSTRUMENT COMPANY, CAMBRIDGE.




