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WHITE GROSS Stact Wire Ropes. And at Sydney, Melbourne, Adelaide,

ESCHER-WYSS Turbines, Etc.

STAHLWERK’S-VERBAND Iron Works. .
Perth and Brisbane. 4

Noyves DBros.,

‘ I, CRAWFORD STREET,

SOLE AUSTRALASIAN AGENTS FOR:
KRUPP Ball Mills, Siamp Batteries, Vanners, D U N E D I N
and Méning and Dredging Machinery of every [ PEEEEEN
description.
English Cyanide Potassium and Sodium.

THE MARVELLOUS

ASOLUTF_LY BEST VALUE IN COLONY.

THE FEATURES

Quarter-Plate—3tb. Weight—Lenses of Large Diameter, and
Single Achromatic of Best Quality—lris " iaphragms—Stops,
from § to 32—Revolving Magnifiers, magnifying at 4, 8
and 12 feet—Isochromatic Screen—Body, made throughout
of Mahogany, covered with Merocco-Grained Leather of very
handsome appearance—Rising Front, for taking high objects
or avoiding too much foreground—Shutter Bulb, Time, and
[nstantaneous Exposures—Sheath very easily Loaded with
Plates or Films,

PRICE $Qs. COMPLETE

WITH BOOK OF INSTRUCTIONS.

Postage to any part of New Zealand 15, 6d.
Complete Qutfits from 8s. 6d., postage exira.
Order a Kalon at once, as the supply is limited.

A.J. WATKINS & €O, ™5™

WYNDHAM STREET - - - AUCKLAND.
SoLE AGENTS FOR THE ¢ KALON ' CAMERA.

———

WE&J@
Watch the

Movements
i of the
b
Hence our supremacy in world S
the various brancbes of .
our business, Bra"‘ls !
TOOLS FOR ENGINEERS
TOOLS FOR WOODWORKERS. LABOUR-
TO0LS FOR THE GARDEN AND FARM.
APPLIANCES FOR THE HOME. SAVING
ALIL, EMBODYING THE LATEST IDEAS. DEVICES.

CUNS, RIFLES, AND

LEASMMUNITION ““HORSE BRAND '
T ' LUBRICATING OILS
The Finest Stock ' and the Famous

2 - @NE
i

in the COIOIIY. ‘- ILIOCLYDE ¥y
CYLINDER OIlL.

A Great Stock of Up-to-Date Hardware in Every Department.
Inspection and Correspondence Invited.

EDWARD REECE & SONS,

Colembo Street - - - - - CHRISTCHURCH.

ESTABLISHED 1356,

Manufacturers of

Plumbers’ Reguisites.

IN STOCK:
Brass and Copper Tubes

WELLINGTON - - - NEW ZEALAND.

Sole Agents for Jenkins’® $tondard 96 Packing.

Beware of imitations. The Genuine is always stamped with Trade Mark like cut.

Jenkins & Mack,

e Engineers, Coppersmiths, Brassfounders,
Engineers’ and and Metal Mercha“ts,

Best and Cheapest Jointing on the Market.

MANUFACTURERS
OF:

Steam Vajves, Screwsd

E?gf"';s:é g:p;:r Shasts 196 will riot Rot, Burn, or Blow Out, and will last as long as the metals which hold it. Steam Valves, Flanget
Brass and Copper Rods Steam Cacke, Screwed
Eﬂﬂmg&?{;ﬁ&ﬁs A FEW EXTRACTS FROM TESTIMONIALS: “«We have Jenkin’s '96 in a joini for over g:oam goaks,I FFI‘I"IIUIII‘I

e s Plastic Metal \ . . three years past, which we could not keep ticht eam Reducing Valves
Eﬂﬂr ﬁauJ:s °  8aved us its cost many times over.” previously for more than four months at a time, and if E:L.g Jalune
Tin Ingots +Best steam Jointing we have used.” ia still tight.” Ejsctors
Zinc | Lubricators

Machinery Brasses

Steam Gauges

Bolier Water Gauges, Etc,

ngots
Rolled % Boiler Plates . . . o s
Caam Gages. A FAIR OFFER.—Use Jenking’ g6 Packing on the Worst Joint you have. If it is not as we

Vacuum Galgss represent we will refund the money.
We invite steam users to Write us Direct. e/

Phos. Bronze Castings
Gummetal Castings
Copper Steam Piges, Etc.
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“ STAR” BRAND
+

PORTLAND CEMENT.

Twenty-Years Reputation stands
hehind every Bag......

——Equal to any Imported.——

ESTABLISHED 1885,

WEFILSON'S
“ STAR " BRAND

TravE * MaRK.
The Best Building Lime.

Sets in Wet or Dry Positions. AUCKLAND.
Finely Ground. No Waste.

| ANDREWS « MANTHEL

Consulting, Mechanical, :

and Electrical Engineers,
Successors to NEES & SONS

GHUZNEE STREET - - - WELLINGTON.

Large Stocks of Wood-Working Machinery,
Engineers’ Tools of every deseription, Pack-
ing, Beltings, Oils, Saws (circular and band),

Every Description of Repairs Executed on Shortest Notice.

NOTE ADDRESS—

ANDREWS & MANTHEL,

Engineers and Machinery Merchants - - - WELLINGTON.

ESTABLISHED 1878,

Manufactured by.....

JOHN WILSON & CO., LTD., AUCKLAND.

Agents in Every Centre.
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PORTLAND CEMENT (2

NEW ZEALAND

Highest Grade

H. SYMONDS & CO., P e Hydrauiie Lime
k Supplied to Public Works

MOTOR Dept., Electric Tramways,

Waihi Gold Mine, Harbour

HGEN TS, Board, &c., &c.

HASTINGS, H.B.

Agents for “Allday’s ”

Send for Testimonials.
— Ask for “Crown’* Brand.

Light Motor Cars, AUCKLAND OFFICE—

“J. AP Motor 76, VICTORIA ARCADE.

Bicycles.
Repairs Executed. WELLINGTON AGENTS— - H. R. Cooke,
Motor Spirit and Osls Messers. Riley & Holmes. MANAGER. i

kept 1n Stock.

Just A MINUTEY

We enable you to increase your income by imparting
practical, nseful, necessary information in any line of work
you may select. If you have not yet selected your oceupation,
let us help you. Start right by getting the right foundation—
master the scientific principles underlying your work. To
advance you must know why as well as how. If you have
selected your occupation—perfect yourself in it—master it—get
toward the top.

it is knowledge—practical knowledge of everyday use—the
product of the hest engineering brains of all ages hoiled down
and the very essence exiracted and put into small pamphlets
suitable for study during your leisure at home. Through it
you can qualify for the highest positions in your own trade or
calling, or get your second wind in life’s race by correcting a
misht calling and getting into something for which yon are
adapted.

DELICATE INSTRUMENTS

REPAIRED BY

PRACTISED MECHANICIAN,

HI'I‘HERTO scientific mstruments of delicate con-

siruction have had to be sent out of the
colony for repawr. Now, however, it 15 possible for
studenis and professional men 1n the mathematical
sciences to have therr mstruments repaiwred by an
expert 1n Wellimgton,

Mr. H. H. COOTE, of 65, Willis Street, Wellington,

has had, in addition to fourteen years’ practise mn
optical work and the care of optical instruments,
a great experience I the repair of fine mstruments
of all descriptions. Mr. Coote 15 a mechanmician-
specialist of such long standing that 1t will repay
those who contemplate repairs or alterations to any
of their mstruments to consult him, rather than io
send out of the colony, or comnussion a local reparrer
who may prove mexperienced.

2tm

THINK WHAT THIS MEANS:TO-YOU!

ILLUSTRATED CATALOGUES WILL BE SENT FREE ON REQUEST giving
particulars of Electrical, Mechanical, Steam, Civil and Sanitary
Eugineering ; Architecture, Drawing, Mathematics ; also Gov-
ernment Certificates of Competency—Land, Loco’, Marine Qil;
Government Mining Certificates—Gold and Silver Mining,
Coal Mining, Battery Superintendent, Assaying, Prospecting ;
Civil Service, B.A., L1.D., Barristers’ and Solicitors’ Law,
Matriculation, Medical and Pharmacy, Teachers B.C. and D,
Agriculture, Horticulture, Animal Bacteriology, Dairying,
Bookkeeping, Shorthand. Nearly 2cc separate courses.

AMERIGAN SCHOOL = GORRESPONDENGE

AUCKLAND, Princes Street {Head Oifice) ; WELLINGTON, 107, Lamhion
Quay ; CHRISTCHURCH, 14%a, Cashel Street ; DUNEDIN, 10, Ratiray
Street ; NAPIER, 55, Emerson Street; TIMARU, Burford, High Street ;
PALMERSTON NORTH, The Square.

SMOKE ___
MOTOR MIXTURE

Composed of the Best Virgiman Leaf,
and Leading English Tobaccos.
Embodies the delightfully cool and
ragrant qualities of the most
expensive Enghish mixtures.
oes not burn away Lke hay.
Remains dry to the bottom of pipe.

NoTE THE PRICE—

8s. per 1b. (postage paid).

PREPARED ONLY BY

G. H. PRICE & CO.,

NAPIER.
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Newsonfor
Attire. >
B

THERE'S no better sign of
gelf-respect than a man's
pride m his attire

Note the Spolzss Lingn
and the wall-cut suit which
beget the confidence of a
self-respecting busingss man.

Thesc details are yours, for
Newson attends experien-
tially to Mercery wants and
High-class Taloring orders
for Businzss, Suntay and Othsr
Times.

W. F. ﬁ_swsou,

Metchant Tailor
and Merger...

30,CUBA STREET,WELLINETON,
2 Doors below Winder’s.

PETER HUTSON

& CO., LTD,,

PiPE AND PoTTERY WORKS :

WALLACE STREET,

Dry PrEss BRICK WORKS :

MANSFIELD STREET,
WELLINGTON.

EVERY DESCRIPTION OF
EARTHENWARE
MANUFACTURED.

FIRE-BLOCKS AND FIRE-
BRICKS A SPECIALITY,

GUARANTEED TO STAND
ANY HEAT REQUIRED.

Cement and Lime Merchants.

Registered Office
and Showroom :

3, HUNTER ST., CITY.

[ (Dry Press Brick Warks, Hewtown. Stack 1401t high.)

™ SOUTH BRITISH

Of New Zealand.

Fire & Marine
Insurance Coy.

CAPITAL. ... ... .. e £1,800,000.
Paid-up Capital and Reserve Funis exczed £420,000.

IRE AND MARINE RISKS of every description accepted at
lowest current rates
Risks agamst Losses arsmg from Lightung and Bush
Fires Insured.
Wool from Sheep’s Back to Fmal Port of destmation
Insured.
Prompt and Equitable Settlement of Losses.
This bemg a Local Institution, and profits mvested 1 the Colony,
it 15 entitled to hiberal support throughout the Colonies.
Branches and Agencies throughout New Zealand, Austraba, Tas-
manta, Pacific Islands, South Africa, India, and the Umted Kmgdom.

JAMES KIRKER, GENERAL MANAGER,

*

|

E. W. Mills & Co.,

LIMITED.

General and

Furnishing Ironmongers,

SHOWROOMS:
JERVOIS QUAY, VICTORIA & HUNTER STREETS,
L>ue WELLINGTON.

.... Retail Department....

TELEPHONE No. 35. Telephone Qrders promptly attended to.

NEWTON KING,

Land and Stock Agent, % %
Produce & General Merchant,

NEW PLYMOUTH & STRATFORD

TsTasrLIsHED 1879,

Dairy Farms. - too Acres to 500 Acres ; Easy terms of payment,

Sheep and Cattle Couniry.—s5o0 Acres to 5000 Actes in Grass,
or portion in Bush.

SPECIAL.

3,178 Acres : 850 acres in grass, balance in hush ; 600 acres rich
heach land, and halance rolling country, with suitabls buildings,
dairy factory, &ec., £8,500.

“ACME"

Gas & Oil
Engines ¥

[P —
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!
R
]
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RELIABLE
AND
EcoroMicar., !

+ !

e H
REQUIRE

LEss :

ATTENTION.

e
DEVELOP

PowER AT
Lower CosT.

.

N.Z. Agents for Acme Engine Co,, Ltd.. Shettleston, Glasgow :

J. W. Wallace & Co.,

54, VICTORIA STREET WELLINGTON,

AS ENGINES.

1 12-h.p. < Acme’ Gas Engme; 8% cyhnder, 14mn. stroke,
fly-wheel sft. diameter, tube gmtion, pulley, 2ft. x 1om. face,
complete with tank, pipmng, ete., m first-class order.  Replaced
by larger engme. Pnce £§5, fo.b., Hastmgs. Address
‘“ Progress ” Office.

DICKINSON,

IGARETTE MANUFACTURER,
IGAR IMPORTER & TOBACCONIST.

Vice-Regal Cigarettes

Grand Hotel Buildings,
2, High Street,
<. DUNEDIN.

Manufacturer of

Price’s Mixture.
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Pianos & Organs.

Notable for Beauty of Toune,
pemeeor bl ™ Challen Gold Medal
Pianos.

Extraordinary Durability.
b

Easy Time
Payments.

F )
Positive
Organs.

Sole Agents for
the Positive Organ.
A real Pipe Organ
of mellow tone
and handsome ap-
pearance.

Suitable for
Churches,
Chapels,

or Residences.

Prices from
100 guineas.

A
Inquiries Invited.
*

TUNING BY ENGLISH EXPERT.

‘h PRESERVATIVE |
| «ACME” PRESERVATIVE |

WILL ensure Butter reaching England, Africa or other distant
I matrkets in Perfect Condition, and I

NO OTHER BRANDS CAN EQUAL IT.

“ ACME " has proved itself Superior to all other Preservatives
after severe tests of long storage of butter by several leading
Taranaki Factories.

SEND FOR PRICES AND TRIAL LOTS.

F. N. R. MEADOWS, Wellington, mew o

“GOLDEN VALLEY”
——BUTTER.——

FRESH! The Most Delicious Butter on
PURE! the Market.
WHOLESOME!! ——-—-ASK FOR IT.

PEARSON & RUTTER, LTD.

Butter and Cheese Merchants,
MANCHESTER, LIVERPOOL & WELLINGTON.

Are prepared either to Buy or to make Liberal Advances on Consign-
ments of Buttar and Cheess for the English, African, and New Zealand

A. & T. BURT, Ltd,

HEAD OFFICE, Warehous® and Works - - - - - DUNEDIN.
8ranch Warehouse and Works - » - - - - AUCKLAND.
Branch Warehouses WELLINGTON, CHRISTCHURCH & INVERCARGILL.

General and Electrical Engineers, Iron and Brass Founders,
Boilermakers, Brasstinishers, Tinsmiths, Coppersmiths and
Electroplaters, Lead and Compo. Pipe Manufacturers, Engineers’
| and Plombers’ Supplies, Iron, Steel and General Hardware
Merchants, Waterworks Contractors,

Not the Same as Others.

MALTHOID
ROOFING

classos of
huildings.

AR " &

Twentieth Century Product, the result of Twenty
i Vear's Experience in Roofing Manufacture.....
$ud

THE PARAFFINE PAINTvéOMPANY, San Francisco.

ESTABLISHED 18384.

Samples and Prices from
J. BURNS & C0., LTD., Auckiand. F. REECE & SONS, GHRISTCHURCH.

H. WILLIAMS & SONS, Napier. G, L, DENNISTEN, Dunedin.
JAMES W. JACK, Wellington.

THOMSON, BRIDGER & €0., Invercaryill.

N

Y

We I l ington Pi a “ O CO I_td. ’ Markets. Consignments a Specialty.
*I Telegrams : Gablegrams !
53 Molesworth St., We||ington . “ PEARSON RUTTER,” WELLINGTON, “ PEARUTTER," WELLINGTON.
l Cores: Westsrn Union, A B ¢, 4th and Sth Editions.
Y R 10— R
(7 )

the QLIVER

Standard Visible Typewriter,

SIMPLE.
SPLEDY.
DURABLE.

Has TYewer Parts

than any other
standard typewriter,
and every part is a
Perfect One.

THE e
LIVET .
No. W"qﬁﬂ Bé@nﬂiﬁ.

ST

MODEL No. 3 contains many iimprovements over
the earlicr ones. The touch has been vendered delightfully
sofl, noise of operation reduced lo a mimmum, whilst
tngenious niechanisu assists in facile and 1 aprd manipu-
lation.

SOLE AGENTS FOR NEW ZEALAND :

H. ©. Hewett & Co.,
15 Manners St., Wellington. LIMITED.
Sub-agents Wanted.

N ‘ Y,
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With which is Incorporated

THE SCIENTIFIC NEW ZEALANDER.
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[PricE : 6d Per Copy ; 5/- Per Annum.

Business Notices.

PrRoGRESS will be mailed regularly every month
to any address in the Colony on payment of
the Annual Subsecription—FIvE SHILLINGS. To
Australia or United Kingdom, 5/6.

@

The Editor invites coniributions {which must
bear name and address of sender, not necessarily
for publication) dealing with progress made in
any process or method directly or indirectly con-
gected with mechanical, industrial or commercial
work. Inno case can rejected copy be returned un-
less accompanied by addressed envelope bearing
half-penny stamp; neither can the Editor enter into
corréspondence concerning rejected contributions.

‘“'The

[~
All communications to be addressed:
Cuba

Editor, PROGRESS, Progress Buildings,
Street, Wellington.”” Telephone 2234.
@

In case of change in address, or irregularity of
this paper’s delivery, subscribers should send im-
mediate notice.

@

Wholesale agents for New Zealand and Australia

—Gordon & Gotch Proprietary, Limited.

OFFICES AND REPRESENTATIVES.

AUCKLAND—]. Henry Mackie, Mercantile Cham-
bers, Queen St.

NEwW PLvMoUTH—Bewley & Griffiths,

HawERA—W. A, Quin.

Narrer—C. H. Cranby.

WaNGaNUT—]. L. Stevenson.

PALMERSTON NorTH—Ravenhill & Co.

NeLson—C. Langley Bell.

CRRISTCHURCH—A. H. Hart, Gloucester St.

Hor1migs—T. W. Beare.

0AMARU—E, Piper.

DUNEDIN—Mirams Bros., Joel’s Buildings, Craw-
ford Street.

INVERCARGIIL—]. F. Lillicrap (Hall, Stout &
Lillicrap).

Progress

With which is Incovpovated
The @cientific Mew Zealander.

Published Monthly by Baldunn & Raywavd, Patent
Attorneys, 71, Lambton Quay, Wellington, N.Z.

BRIEF FOREWORD.

It is well within the bounds of an obsolete and
retarding conventionality for a new paper to make
a trembling bow, and to simultaneously express a
conviction that its advent will supply a “ long-felt
want.”” PROGRESS, however, does not proclaim
itself as an instrument whereby the lessening of
any void may be carried out, but it rather locks 1o
the formation of its own appreciative circle of
readers—from the intelligent schoolboy to the
critical adult—as the outcome of the excellence of
its mode in covering hitherto untrodden ground.
As the title implies, the literary matter will con-
cern progress—progress in every phase of com-

merce | and as commerce must be accepted as the
generic head for the subordinate powers of the
world, so will this paper treat of progress in engi-
neering, processes, inventions, industrial work, and
economics as applied to any of those subjects.
The world’s patents of importance will be dis-
cussed, and attention is to be given the colonial
patentee and his work. In hbrief, then, the pub-
lishers’ intention is to bear the onus of creating in
PROGRESS a journal of first interest to every in-
telligent New Zealander, and a production in
accordance with the advanced position of the
colony in the world’s commerce.

PROTECTION AND PROSPERITY.

IN almost every inhabited and civilised part
of the earth to-day there is evidence of humanity’s
desire to keep in the van of progress by maintain-
ing high moral standards, adopting the best fiscal
policies, instituting laws in relation to peculiar
pational exigencies, and developing the natural
resources of 1the land. In countries both rich in
natural products and manufacturing facilities the
policy of Protection has been adopted with a re-
sultant benefit which, strange to say, the whole
world has indirectly shared in.

Taking the United States of America as an in-
stance, we find that, despite Henry George’s
prophecy that the States were ready a few years
ago for a movement that would appeal to Ameri-
cans on behalf of a real Free Trade, ‘‘the only
true factor in industrial betterment,”” that country
has enjoyed an unbroken record of prosperity
under Protection from the day the McKinley
Tariff came into operation, fifteen years ago. The
progress of the States is more than passingly
remarkable, inasmuch that while discovery and
invention have been steadily increasing the pro-
ductive powers of Labour in every department of
industry, the condition of the working man has
not suffered retrogression.
is coincident with the condition of the artisan in
the Australasian colonies where, althongh the
aggregate productive power of Labour has not

This satisfactory state

reached the American standard, or even that of
France, the combined States must continue to
grow and prosper as long as Protection primarily
imposes the acquisition of mechanical skill for the
proper development of natural resources.

Some economists argure that a protective tariff is
undesirable to the colonist, and harmiul to the
land under whose flag the colonies prosper; and,
moreover, they obduratety hold that Protection is
in reality the thin end of the Republican wedge.
Probably the most direct contravention to such
fallacies is voiced in the nnswerving patriotism

which has been identified with the colonies when-
ever the parent land needed their sympathy most
—a patriotism that has struck the enemy harder
than any missile of war.  And again, Canada long
ago demonstrated, in a practical manner, her
loyalty to the Crown by modifying her protective
policy in favour of British imports  The prefer-
ential tariff introduced by Sir Wilfrid Laurier
in 1897 was a bold step in the direction of imperial
unity ; and the illustrious French-Canadian pre-
mier is said to have never repudiated it. Six
years after New Zealand adopted a similar measure
in “The Preferential and Reciprocal Trade Act of
1g03,"" whereby goods ‘““when not the produce or
manufacture of some part of the British domin-
ions,’’ are subjected to a duty as high as 5o per
cent. in some cases, while 2o per cent. is levied on
a class of goods hitherto admitted free.

Protection, therefore, is not indicative of a
colony’s disloyalty, nor in the least way harmiful
to the Motherland ; but it is indisputably the prac-
tical voicer of democracy, and the most equitable of
fiscal policies in a country like our own. New
Zealand, under a protective tariff, has largely
increased her volume of trade in the last ten years,
The value of our exports in Igo4, inclusive
of specie, was £14,633.272; in 1894, 49,085,148,
Industrially, a great advance has been made : the
anumber of male hands employed in factories and
industrial works in 1896 being placed at 22,986,
while in Igoq it rose to close upon 4o,000—female
hands increasing at a shightly less ratio. Wages
and values of land for factories increased in like
proportion during the past decade; and a very
satisfactory development will be noticed im the
value of the colony's machinery and plant, viz :—
from £2,9%8,955in 1896, to over four millions in 1904.

Without going into extensive figures it may be
safely concluded that this colony is flourishing
because of the protective measures taken to pre-
serve her industries ; and the more industries New
Zealand can foster and establish the greater will be
her prosperity. Men, being members of a civilised
community, are indebted to the labours of that
community, both past and present, for the privi-
leges they enjoy, and to orderly government for
the welfare and security of possessions. It is
therefore clear that a moral obligation underlies
our contributing, chiefly by the indirect taxation
of a protective policy, to the cost of the State’s
upkeep in discharging its effective measures for the
colony’s advancement. And to what end is this
advaneement pressing? Surely, that with colonial
expansion will come increase of facilities for inter-
imperial trade ; and with colonial expansion, too,
will cotne a demand to be heard in the counsels of
the Empire. England must eventually join
Canada, Australia, New Zealand, and her other
over-sea colonies in a regular partnership, with a
proportionate control and responsibility in respect
of imperial affairs. This is what the colonies
are to logk for—the fruition of the long-cherished
hopes of every true Briton vver the Seas,
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Paragrams.

Cape Colony has increased her population 100
per cent. smce 18g0.
EE I I

A Christchurch motor "bus, running befween Ca-
thedral square and the raillway station for fifteen
months, covered 15,000 miles 1 that time, and
carried 80,000 passengers.

£ S

New Zealand mines produce one-thirtieth of
the world’s gold output. Since first discovered our
gold mines have produced metal valued 1n excess
of £60,000,000,
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Since 1890 New Zealand butter exports have
grown from about 4,000,000 Ibs. to nearly 28,000,000
Ibs. at the present time. IFrozen meat exports
since 188z have increased from z,000,000 lbs to
240,000,000 Ibs.
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The world’s output of gold last year was, according
to the estimate of the United States Director of
the Mint, of a value of £60,500,000, or 1 excess
of all previous records. That, of course, was due
to the larger output of the Transvaal.
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New Zealand's crops for 1004-5 are returned
as having vyielded 6,066,405 bushels of wheat
10,950,048 bushels
of oats, and 834,
520 bushels of
barley, the areas
for these crops
comprising respec-
tively 258015,
342,180, and 2g,
484 acres.

EE
7 The Union Co’s,
s.s. ' Loongana ”
continues to make
splendid steammg
time between
Port Phillip 'and
the Tamar. She
recently covered
the distance, 196
miles, in g hrs.

Experiments made by highly trained officials
of the Geological Survey Department of India show
that the demand for coke for the blast furnaces
will render profitable the extraction at Indian
collieries of coal tar and ammomum sulphate.
For this purpose sulphuric acid factories are to
be set up m Western Bengal, to utilise the deposits
of sulphuric copper ore which have long been known
to exist i the Chota, Nagpur district.  his means
that India 15 about to enter the field as a producer
of both copper and chemical manure, as well as
of iron and aluminwum. Its cheap labor, abundant
raw material, and enormous local markets give it
a position of great advantage in thus connection.

L I I

Steam turbine machinery is certam to come
mto mcreased use for land purposes, now that
1t is bemg officially adopted 1n earnest for manne
service by the Admiraliv. The Government have
decided to introduce turbines into the new battle-
ship to be built under this year’s programme, and
engineers on the Navy List have been invited to
tender. Hitherto, turbines have been confined
to torpedc craft, but the Admiralty has now
suffcient data to encourage thewr application to
large battleships. The new vessel will be capable
of developmng 23,000-h.p., and will not only be the
most powerful yet designed, but the fastest of
her class i the world.
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A San Francisco despatch to the " New York
Herald ”” says that Proifessor Jacques Loeb, of the
University of California, whose researches into the
subject of the origin of life have atiracted wide
attention, has succeeded in developing by artificial
chemical means eggs of the sea urchin, so that the
larvae produced m the laboratory cannot be dis-

28 min., or at an
average of over 20
knots an hour.
The ‘““Loongana
is not unlke the
new “‘“ Maheno,”
althoughthelatter
is twice the size
and embodies a
slightly different

deck plan. T.S.
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The immense possibilities of development wn the
London butter trade wil be realised when 1t 1s
stated that London expends each vyear over
£20,000,000 for imported butter, New Zealand
only receiving about one-twentieth of this sum,
while Denmark receives £8.400,000.
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The ores found on the Rand average only about
ten dwt. to the ton, which means that out of every
60,000 particles of rock dealt with, only one particle
of gold is obtamed. ¥ifty-three per cent. of work-
ing expenses are represented by labour. There
are over 15,000 Chinese at work on the Rand, or
nearly twenty-five per cent. of the existing black
labour.

* * ok ¥ #

Novel and beautiful effects come of a recent n-
vention whereby laces and the most delicate
fabrics, as well as art furniture, are electrically
given a metal coating of gold, silver, or bronze.
The cheapest material may be made to appear
cosfly and strikmg. Committees of fancy and
charity balls will be very glad of cloth of gold and
silver at twopence a yard,

* ok & K %

A new method of manufacturing wire-fencing
is said to have been recently adopted. A number
of galvanised iron wires are fed from reels arranged
vertically and parallel to each other, and from
another reel placed transversely to these lengths
of wire are cut off and fed horizontally across the
vertical wires. Where the horizontal and vertical
wires intersect, they are welded together by small
transformers, The welded material then moves
forward, and the operation is continucusly repeated.

“LooNGANA."" 2,448 tons gross ; 6000 L.H.P.

tinguished from the hiving forms produced during
the process of natural fertilisation.

The order of events (says the New York corres-
pondent of the “ Daily Telegraph '') in the process
of fertihsation 15 i both cases the same. Pro-
fessor Loeb’s new method is in every respect a
complete mmitation of natural fertilisation. In a
long account of his method in preducing hfe by
artificial means, the professor says that he submits
unfertibsed eggs to hypertonic sea water for two
hours, then uses chemiczis. He challenges every
mnvestigation.

F ok k kO

Applications for space, with full particulars, are
mvited as early as possible by the authorities of
the International Exhibition; and in the allotment
of space precedence will be given, as far as possible,
to priority of application. No application wil be
recerved later than March 31, 1906. Applications
for space may be lodged with the Agent-General
for New Zealand, Westminster Chambers, 13
Victoria Street, London, E.C., or wath the secretary,
New Zealand International Exhibition, Christ-
church, New Zealand, on the official printed form
attached to the prospectus, and notice of the allot-
ment if space is allotted, will be promptly mailed
to the applicant. The latest date for receiviig
applications may be determmed earher 1f the
number of applications promuse to exceed the
accommodation provided

The ordinary charge for space will be ram 2s.
per square foot, the mimimum charge bemng £1 15.,
25 per cent. payable on application, 25 per cent. an
allotment, and the balance one month before the
opening date of the Exlhibition. End spaces will
be at special rates.

FORWARD.

In the arts and professions there should be no place
for crusty conservatism. 7Thewr history mu:st be
the record of continual progress. Their works
should be well in advance of their times, for they
are the outward embodiment of a people’s finer
aspirations, the wisible expression of a nation's
soul. He who is persuaded that he best serves his
profession or art by hugging closely the shores of
old custom and out-of-date ideas, will never win
anythimg worth having in the illimitable ocean
of discovery and opportunity. The spmit of
Columbus or Cook makes for greatness in every
path of hfe. The man who nsists on doing only
as his grandfather did proclaims himself a mere
Iimpet on the rocks of conservatism. The spint
that leads men to launch boldly out on the untried
deep leads also to fortune and fo the world’s advan-
tage. The successful are those who ‘* trust them-
salves and dare step out,” for whom the rut of
antique custom has no fascination. They are
successful because they have shaken off the past,
subdued the present, and reached forward imto the
futurz, mtc the unexplored regions where are born
the newest, noblest, and most beaut:ful ideals.

THE RHODES SCHOLARSHIP, 1905.

-+

It s mteresting to note that the two students who
have hitherto been elected to Rhodes Scholarships
from New Zealand have both been students of
natural science. Mr. Thomson, of Dunedin, last
year's successiul
candidate, had
specialised 1n
Geology. This
year the chorce of
the committee of
selection fell upon
Mr,  Robertson,
a Victoria College
student who 18
“ par excellence ”’
a chemist.

Mr, Philip Wil-
fred Robertson,
MA, FCS,isa
native of Auck-
land, but came to
Wellimgton when
ten vyears of age.
He attended the
terrace school,
and subsequently
entered Welhng-
ton College, of
which 1nst:tution
he was dux at the
age of sixteen.
Although he was
head of the sixth
form m Latin and
Mathematics he
had already de-
cided tospecialise mn serence. In the Junior Scholar-
ship examination 1a 1900 he was head of the colony
i chemistry.

In 1901 Mr. Robertson entered the Victoria
College, and aiter working hard for a year at
practical chemistry he began to work at onginal
mvestigation, Durning the remaining three years
at the College he completed six chemical researches
—the greater number of which have already
appeared m the transactions of the Chemical
Society of London.

Though essentially a chemist Mr. Robertson is
by no means a one-sided student. He has a good
workmg knowledge of Latin, Greek, French, German
and Itahan, and he has also studied higher mathe-
matics, and takes a keen mterest in Physics and
Biology.

In the social life of the Victoria College Mr.
Robertson will long be remembered. He played
m the tenn:s and hockey matches, and cheerfully
held several of those secretarial offices which entarl
much work and seldom ehcit any thanks.

Mr. Robertson and the Victoria College are to
be congratulated upon the decision of the electors,
and the time 1= locked for when Mr. Robertson
shall return to New Zealand as professor of chem-
1stry in one of our University Colleges.

[Photo lent by U S.5 Co.]

In the city of Buencs Awres the ten tramway
lmes carried during the first six months of 1904
over 72,000 000 passengers, a gamn of mnearly
7,500,000, or 111 per cent. over the numler of
passengers carried during the first six months of

1903,
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CURTIS TURBINE.

By J. R. TEMPLIN.

[This avficle was spect

ally written for PRoGRESS by Mr. Temphn, who has unil recenily vepresented

the General Electric Co. tn Chinsichurch, where his Company has supplied the
whole of the electric plant for the new Corporahion tramuways.]

TuEe first steam turbie was probably that built
by Heros of Alexandra, in the year 120 B.C. It
was then known as a reaction wheel, and worked 1n
much the same way as the latter-day rotating lawn
sprmkler. In 1629 one Branca, an Ttalian, mvented
an 1mpulse turbume, on the same principle as the
impulse water-wheel, in which the water 1s directed,
by means of nozzles, upon a number of wvanes
mounnted on a shaft. Owwng to the mechamcal
difficulties which presented themselves m obtaming
suitable materials and tools the Branca machine

STEAM CHEST
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SECTION OF CURTIS TURBINE SHOWING NOZZILES
AND BLADES.

was not developed, and further interest ceased untit
1884, m which year a Swede named De Laval
perfected the impulse turbine, With improved
conditions of mannfacture De Laval soon went
past the efforts of the earlier experimenters, and
gave the world a workable and valuable machmne.
Steam flowed through a nozzle on to a single vane
wheel ; and the revolutions per minute went up to
as high as twenty thousand.

The invention of the Parsons turbme, which
embraced an entirely new principle, was contempor-
aneous with the De Laval. The Parsons may be
termed a reaction-impulse turbine, for wnstead of
steam expanding through nozzles and then impact-
ing s energy to the wheel vanes, the expanding
is done in the blades themselves.

The Curtis turbine, which was invented 1 1897,
differs materially from that of any other type of
steam turbme, in that it permits the use of com-
paratively low rotative speeds without introducing
any complicated mechanism. The normal speed
is 1800 revolutions per mmute ; while the guaran-
teed speed vanation is four per cent. no load to full
load. However, on small fluctuations of load the
variation will not exceed two per cent. The Curtis
turbine 15 designed to work contnuously with an
overload of twenty-five per cent. and fifty per cent.
momentarily. Its efficiency is also demonstrated
in its economical consumption of steam per kilo-
wattoutput, for with a full load 1t requires but
211bs. of steam per kilowatt hoar. This, contrasted
with a reciprocating engne’s consumption of zolbs.
for each mmdicated horse power, leaves a great deal
to be sawd 1n favour of the economy of the later
machine. The turbine s divided into stages (1 and 2),
in which respect it may be compared to a compound
or triple expansion reciprocating engine. Each
stage may contamm one, two, or more revolving
bucket wheels, which utilise the power of the steam
after 1t has been expanded from a set or sets of
expansion nozzles. The work 1s divided between
the stages—again smmidar to a multi-cylinder
engine—and thus permrts a greater imitial velooity
of the steam, which renders the action of the steam
more efficient and perfect than could be obtained
were a lower mitial velocity used. By means of
this arrangement of working with two stages
the energy of the flowing steam 15 more effectively
given up to the revolving parts, as the surface

* About 14 mdicated horse power.

friction causzd by the steam moving over the

buckets varizs as the square of the velocity. The
pressure between each stage 15 so arranged
that most efficient results ensue, the required

pressures having been obtamed after a long and
expensive series of experiments. Before proceeding
any fnrther it may be well to note the positions of
the blades and the nozzlzs, (Fig. 1),

In other types of steam fturbmes the steam expands
either through a great number of successive rows of
buckets, without the use of nozzles, or the expanding
steamn 15 used by expandmg in nozzles and absorb-
1ng the kmetic energy m the one revolving bucket
wheel, thus requiring an erormous peripheral speed,
and rendering the turbine unpractical for direct
driving of electric generators, or for other similar
purposes, To give anidea of the enormous velocity
of this steam expanding through a diverging nozzle
from 150 bs, boilzr pressure to atmospheric pressure,
1t can be said to have a velocity of nearly zooo feet
per second In order to utibse all the kinetic
energy of the steam the peripheral velocity of a
turbme having a single bucket wheel would have
to be nearly one half of the mitial velocity of the
steam, or 1500 feet per second, which 1s over three
times the peripheral velocity of the wheels in the
Curtis turbine.

The Curtis steam {urbine 1s made in a number
of sizes, ranging from 1 kilowatts to sooo. All of
the machines below soo kilowatts are made with
a horizontal shaft, and are direct-current machines,

500-K.W. CURTIS TURBINE.

Those of 500 kilowatts, and over, are made with
a vertical shaft, thereby avolding all imposition of
weight on cyhndrical bearings and the tendency to
deflect the shaft, which might be due to urnequal
expansion—a very important factor in large-sized
turbines. The result of this 15 compactness and
simphicity of construction.

The vertical shaft 15 supported on what is called
a step-bearing, upon which the whole of the revolv-
g parts are supported, and which maintains the
revolving and stationary parts in exact relation to
each other continually. This step-bearing comsists
of two cylndrical, cast-iron discs bearing upon
each other, and with a central recess in the bottom
part to receive the lubmicant which is forced in
with sufficient pressure to lift the revolving partsand
the top piece of the step. Thus, the whole revolving
part turns on a thin film of water, as water 1s
the lubricant used. The water, after passing
between the discs, flows upwards and lubricates
a guile-bearing which 1s supported by the same
casing, and which helps to align and steady the
shaft. The shaft is protected from rtusting by a
base sleeve which 1s shrunk over it, After the
water passes through this beanmng it flows off into
the base of the turbine and into the condenser.
The sleeve 15 made of white metal, and can easily
be removed i case of necessity. It 15 therefore
clear that the friction must be very shght. For
example a 500 kilowatt turbine will revolve four
or five hours after the steam 1s shut off. All of the

TOP OF CURTIS TURBINE SHOWING COMMUTATOR,

latest designs are, therefore, provided with a brake
which bears on the lower surface of a chilled-iren
ring carried by the lower wheel. Thus, in case of
necessity the machine can be stopped very quickly.
Should the water pressure be lost the bearings will
score somewhat and slowly wear away; but such
a contingency is not likely to prevent the continu-
ance of operation if the pressure is re-established.
However, m the event of the bearing becoming
much cut 1t can be taken out and faced off and
used again. The failure of the lnbricating system
is reduced to a minimum, as almost all power houses
have a hydranlic accumulator which will keep up
the pressure even though the pumps were to stop ;
and the pumps are duplicated so that should one
stop the other would start up. The pressure
required to hold up the revolving parts depends
upon the size of the turbme, ranging from 135lbs.
to 1z30lbs, in the case of a 5000 lkalowatt machine.
The amount of water required by the turbine is
regulated by a baffler, which consists of a square-
threaded screw, around which the water has to
flow, and the longer the thread the less the water
flowing. Thus there is a constant relation between
the revolving and the stationary parts.

One of the most important features of the Curtis
turbme 15 the method of governing. The machine
is governed by changing the number of nozzles in
flow : thus the varatwn of the load affects the
efficiency of the machine very little, barring the
rotation losses, which are constant with all loads.
Thus it 15 quite apparent that the efficiency of the
machine is much higher than if throttling were used.
The governor 1s attached to the top of the shaft,
Tt is a centrifugal governor designed by the General
Electric Company. It may be remarked, in pass-
ing, that one of the greatest problems of the steam
turbine 15 to obtamm a suitable governor for
high-speed work, There are plenty of governors
for low speed, but when high speed is required none
of them will stand the test. The centrifugal
governor acts upon levers which operate a drum,
and on which there are segments of same number
as the valves. These segments, or cams, operate
fingers carrymg contact pomts, which close an
electro-magnetic ciromt controling a pilot valve,
which m turn operates the main valve. The main
valve 1s a balanced valve, having hve steam pressure
on the top and bottom when it is 1n the closed
position. By the action of the solenowd on the pilot
valve the Itve steam pressure is cut off, and at the
same tume an exhaust port is opened, which releases
the steam on top of the main valve and thus allows
the main valve to be opened by the steam pressure
under it. As the load varies the number of valves
i operation changes. On a regular load one valve
will be opening and closing constantly.

A very important item in operating a turbine is
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the balancing of the revolving parts so as to prevent
wvibration. It 1s essential that the balance be good
in order to prevent undue wear in the bearmngs ;
and, in the case of direct-current machines, to
facilitate good commutation. The balancing of
the turbine it elf is done before the field or armature
is put on the discs, or wheels, bemg provided with
holes i which weights can be screwed 1if necessary.
Then the machme is balanced with the field, or
armature, in position, the balancing being done n
the revolving part of the generator. It may be of
interest to some to note that the machme may

ZOOO-K. W,

CURTIS TUREINE.

appear perfectly balanced before 1t reaches the
critical speed at which point 1t changes from 1ts
static to 1ts dynamic centre, while after 1t passes
that point the balance may be entirely different.
Thus, 1n a necessarily restricted space, the writer
has endeavoured to explamm the princple of the
Curtis turbme. Results prove that this machine
15 not only more econonncal 1 the consumption of
steam per kilowait hour than the ordmary recipro-
cating engine, but that the costs of o1l, labour and
repairs are all lower mn the running of the turbine.
The first cost 15 consiuderably less than that of the
reciprocating engme, and the floor space required
for the turbine 1s also less by nine-tenths.
It is difficult to prophecy the future of the turbine,
but 1t 18 quite certam that for electrical power
work, 1n all its branches, the machine 1s a pro-
nounced success.

The annual export per capita in the United
States is f4 5 o; m New Zealand 1t 15 nearly £20.
% % % &k ¢

A MOMENTOUS FPROBLEM.—Is the de-
velopment of the human mtellect limited ? 18
a question propounded by J.Y.J., of Seymour. In
the course of an interesting contribution, which
only the many demands on our space debar us from
inserting in full, our correspondent avers that so
far as that portion of the bram formmng the seat of
the mventive faculty 18 concerned there appears no
reason why its activities may not mcrease consider-
ably. Apparently even with the present ratio 1t
seems to be merely the amount of practiwcal kaow-
ledge and material available that limits the innumer-
able combinations it 1s able to produce.

Cut this out and return with Five Shillings.

The Edrtor,  Progress,”
Progress Bmildings, Cuba Street,
Wellmgton.

Please place my name on Subscribers’ List
for one copy of * Progress” each month lor
twelve months from next 1ssue.

I enclose Postal Note for Iive Shillings in
payment of Subscription.
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COMFORT ,FOR 'CATTLE.

(AN mmproved cham-hangng cattle stanchion, of
American orign, 15 clearly shown m the accompany-
ing lusiration. A short cham 18 used to secure
the fastener to the top beam, so that 1t 15 suspended
one and one-half mches clear of the bottom sill
It 15 also fastened to the bottom sill by a cham of
sufficient length to allow 1f a motion which 15 free
and easv i all directions, as well a5 1n rotation.

AN IMPROVED CHATN-HANGING CATTLE STANCHION.

This arrangement gives to the cattle freedom, yet
security. It keeps them as clean as the rigid stan-
chion, and yet gives such liberty of action that
when standing the head can be turned so as to lap
the sides, as when loose ; or to rest it on the body
when Iymg down. There 1s no weight on the neck,
no chafing of the head with ropes or chams, and
no possibility of cattle getting loose, or of lymg mn
the droppmgs.

ok ok ¥

It 18 a truism of modern physical culture that
perfect health 15 impossible without deep breathmng,
The value of the ingenious lung-tester and developer,
illustrated herews:th, should, therefore, be apparent
to all. The breath 1s blown through a rubber tube
on to a small revolving fan. The said fan 1s fastened

g ==

A SIMPLE LUNG-TESTER.

to a screw axis which revolves along the toothed
edge of a circular indicator. To turn this once
requires an expenditure of lung power equal to 100
cubic 1nches. That the use of this appliance,
besides beng a source of considerable amusement,
15 extremely beneficial, 15 shown by the fact that
one who at the first attempt can register no more
than 100 cubic inches will discover that after some
practice he can exhale 150 or 200 cubic mches, then
250, and so on until he attamns s full capacity.
The tester 15 obtamable m Melbourne from the
Union Manufacturning and Agency Company.

EEE L £

Tue prevention of smoke depends upon the
apphcatton of certam principles governmng com-
bustion, which are more of less understoori. The
application of these principles mvelves three fac-
tors—(1} The device mm which the combustion is
to take place, mcluding the accessories thereto
(2) the materials to be burned ; (3) the method and
conditions under which the device and the matenals
referred to above are mampulated. That which
may be the best device 1 one place may not be the
best 1 another, the prevention of smoke at any
particular establishment bemg a problem depend-
mg on the application of general principles.

ook e ook

THERE 15 ample room for improvement m the
brakes usually employed on road vehicles. Some
of the patternsnow in use were probably famibar tc
prelustoric man. An automatic brake has been
brought out, prmcipally for heavy vehicles, that
promises to be widely adopted. When a vehicle
to which the device 1s attached 15 decending a gra-
dient, or when the speed of the horse or horses 1s
reduced, the brake acts automatically, by means
of the pressure on the breeching in a one-horse
vehicle, and the backward pull on the collars when

two horses are used, If desired the brake can
also be worked by a foot or hand lever, and can be
locked on or off when necessary.

Hkok gk

THE latest and most advanced type of any baking
oven i1srepresented m the accompanymg 1llustrations.
This shows a range of six of * Telescocar ™ draw-
plate ovens erected in the bakery of the Kettering
Co-operative Society, Kettering, England, by the
engimeering firm of Werner. Pfleiderer and Perkins
Limited, London, W.C. Actual experience shows
that two ovens of this type are capable of a regular
output of 120 sacks per week with five men. The
sole of the oven 1s drawn out of the balung chamber

OVENS OF A MODERN

BAKERY,

mto the bakehouse for settmg and drawmg each
batch, thus ensurmg that all the loaves are baked
for the same length of time, and are, therefore,
uniform m colour, weight and appearance. Un-
doubted economy 1s obtained with the continuous
working of the oven thus made poss:ble. A com-
plete plant of Messrs. Wermer, Pileiderer and Per-
kins’ ovens and machmery has just been nstalled
m the new bakery of Abel and Co. Limted, of New-
ton, Sydney. This firm mnforms uns that although
not yet actually workung all the machmery or ovens,
they are in a position to see that the plant 1s capable
of domng all that 1s claimed for it.

HkoR Rk

Iw the famous Lebaudy air-ship the principle of
the navigable balloon 1s combined with the use of
horizontal and vertical =roplanes. A honizontal
xroplane, which 1s canvas covered, forms a platform
suspended from the under surface of the balloon
proper. Below this the car 15 suspended by cables,
The maximum girth of the balloon, which in no
section 18 perfectly cylndncal, is 9.8 m., and the
total length from end to end 58m. A balloon-
ette 1s arranged inside the balloon, and 1s kept in-
flated by a motor-driven fan in the car, The motor
15 of 40-h.p., of Dasmler type, water-cooled, and the
petrol tank s placed under car and motor. Two
bladed propellers are used, one on etther side of the
car, their shafts being dniven by hevel geaning from
the engine shaft, the speed beng from 800 to 1000
r.pm. It 15 claimed that this air ship will sail
closer to the wind than any of its rivals, and also
that speeds of 40 hm. per hour m still air ravejbeen
attamed.

EXTIT

HEREWITH 15 shown an :dlustration of a new
tea~strainer. The Ihqud can erther be
poured direct mto the spoon on the left-hand side,
when the leaves will remain 1 the bottom thereof,
or it ¢an be poured into the strainer on the right-
hand side. If the tea 1s poured as first described

A NOVEL TEA STRAINER.

the stramer can then be closed over the spoon, and
the leaves thus mprisoned prevent any drips or
disfigurements of the table cloths, The handle
open with a scissor-like action on a shght pressure,
and close antomatically after use. As to whether
this novelty will adapt 1tself to New Zealand tastes
remains to be seen.
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Radioactivity.

TRARG”

By P. W. ROBERTSON, M A, F.C.5.
(RHODES SCHOLAR,)

Prruaps no scientific discovery ever aroused
such excitenent m the minds of men of science, and
among people generally, as Radwactivity - for
expermmental results have been obtamed that seemn
to be contrary to the law of conservation of Energy
and the Atomic Hypotheses, which are the very
foundation of modern Chen istry and Physics.

Radiwcactivity may be defined as the spontaneous
emussion of radiations capable of passing through
substances opague to ordmmary light and having
the power of discharging electrified bodies. In
addition to this they are able to cause fluorescence

Y~and fog a photographic plate. This property 1s

N possessed by several elements and their compounds,
more especialiy radium, and to a smaller degree by
wranium and thoriom, all of which elements are
characterised by high atomic weights.

The original discovery of Radioactivity was made
in the case of the uranium compounds by the French
chemist Becquerel, in 18¢6. Two years later
Schrridt and Mme. Curne discovered independently
that thormam and 1ts compounds had the power of
emitting radiations of a simiar nature. Mme.
Curie then examined a number of compounds of
uranium and found that they all were radicactive.
But m the case of certam munerals the activity was
greater than that exhibited by an equal amount of
pure uranium. The mineral possessing this prop-
perty m the highest degree was pitchblende, an
impure oxide of uranium. Mme. Cune considered
that tlus substance must contamn some unknown
element considerably more active than uranium
itself. The chemical examination of pitchblende
resulted i the discovery of two mew substances
of enormously high activity. One of these separ-
ated out with the bismuth, and received the name
polonmum. The other was found to remam with
the barium which was co verted into 1ts chloride.
By fractionally crystallising this a great number of
times. at last a minute guantity of a subrtance
free from barium was obtamed with an activity
two mulhon tumes that of uranmm. This proved
to be the chlonide of a new element to which, 1n
consequence of 1its charactenstic property, Mme,
Curie gave the name radiuin.

Radiun chloride 1s shghtly luminous 1n the dark,
and 1ts radiations produce intense luminescence on
many substances, such as the mineral willemite
fzinc silicate). In addition they are capable of
exertmg a powerful chemical action on many sub-
stances. Glass and even quartz 1s discoloured,
yellow phosphorous 15 converted into the red non-
inflammable variety, and 10dme 1s rapidly hberated
from 1odoform. A solution of radium chlonde m
water causes decomposition in the same manner as
electrolysis with the contmuous Iiberation of oxygen
and hydrogen. Radium compounds have a power-
ful physiological action, Unfertilised ova when
acted on by the radmtuions develop without fer-
tilisatton by spermatozoids. The action of the
radiations on the human skin 15 to destroy the
epidermal nssues, producing a pamful burn which
takes a considerable time to heal. In consequence
of this property. radium has been successfully em-
ployed m curmg certamn forms of surface cancer,
buf 1t has no apparent effect on deep-seated tumours

The most remarkable property of radium was
discovered by M. and Mme. Cune, who i 1902
startled the world with the announcement that it

mantans itself 5°F. m temperature above the
surrounding objects. Thus radium continually
emits energy 1 the form of light and heat.

The latest discovery i connection with radium
is dne to Ramsay and Soddy, who showed in 1503
that one of the products of the breaking down of
the radium atom was helium, that peculiar element
whose presence was recogmsed on the sun before 1t
was known on the earth. Tlus was fully confirmed
by the expertments of Himsteat and Meyer m 1904.

The radiations which are emitted by radium
are not homogeneous, but consist of three classes
of rays. These have been named Alpha, Beta and
Gamima, respectively after the three first letters ofthe
Greek alphabet.

Alpha-Ravs.—These are characterised by having a
feeble power of penetration completely absorbed
in a few inches of air.  Sir Wilham Crookes showed
that phosphorescence of zimc sulphide under the
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Alpha-rays, when examumed through a lens, appeared
as flashes or seintillations. Tie mstrument known
as the spinthariscope stmply consists of a magmify-
g glass focussed on a screen of crystallne zmc
sulphude, above which at a distance of about § m.
15 a pomter holding a minute fragment of some
radium preparation.

Fora long tume the exact nature of the 4ipia-rays
remamed unknown, il Professor Rutherford in
1903 showed that they consisted of positively
charged particles, since they were deviated m an
intense electric field. Professor Rutherford now
considers that these Alpha-particles are atoms of
helium.

Beta-Ravs.—These produce a powerful fluores-
cence and act strongly on a photographic plate. They
appear to be identical with the cathode rays of
Crookes, that 1s they are electrous particles one
thousandth of the weight of a hydrogen atom,
bearing a negative charge and moving with a velocity
almost as great as that of hight. In consequence
of the fact that they are negatively charged, these
Beta-particles are deviated m an electric field hike
the Alpha-racdiations, but to a greater extent and m
the opposite direction.

Gamma-Ravs.—These are characterised by thewr
extraordmary power of penetration, bemng readily
detected after passing through five feet of wdter.
They cause fluorescence and have a photographic
action. When heated by the most powerful electric
or magnetic fields, they remam undeviated; n
this respect they resemble the X-rays, though they
have a far greater penet-ating power. Recent
experiments by Rutherford have shown that the

Gamma-rays are caused by the expulsion of the Befa-
particle and that the two types of radiation are
proportional to each other.

As the radiations are emitted from the radioactive
elements fundamental changes occur and new sub-
stances are produced. Thus in the case of uranium
the first product of the change can be separated by
heating a urammm salt with excess of ammonium.
carbonate, when a slight precipitate is obtained
many times more active than the original uranium.
This 15 known as Uraniim-X, and Becquerel has
shown that in a year it loses its power of radiation,
whilst the bulk of the uranium regains its original
activity.

The first product in the case of radium 1s a radio-
active gas, which has recerved the name Radium
Emanation. Tt has all the properties of a gas, being
incapable of penetrating through glass or metals,
but readily diffusing through porous substances.
Tt hquefies under the mfluence of extreme cold.
From the fact that 1t 15 not altered by such drastic
treatment as passing through concentrated sulphuric
acid, or passing eleciric sparks through it when
mixed with oxygen, 1t is considered to be a member
of the Argon group of elements. It emits Alpha-
rays, and in a short tume (four days) loses the
greater part of its activity and 1s changed into other
transformation products. In consequence of this
emanation, radmum has the property of imparting
Radwactivity to surrounding objects.

Radium appears to be a iransformation product
of uramum, though the rate of change must be
excessively slow. The changes undergone by
radium 1tself are represented by Rutherford as
m above diagram.

The times gtven in each case represent the average
length of bife, and must be directly proportional to
the amount capable of existence at one time. The
quantities of uranium, radium and poloninm in
pitchblende is in the ratio 10g : 103 . T, which 18
practically the same as the ratic of the numbers
representing their average life.

Our knowledge of the changes that occur in the
case of thorium 15 almost entirely due to Rutherford
and Soddy. ‘They showed that if the thorium hyd-
roxide 1s precipitated from solution with ammonia,
the precipitate no longer gives Alpha-rays and the
Beta-radiation is considerably reduced. On evapora-
ting the solution to dryness an exceedingly minute
quantity of a substance was left emitting both Alpka
and Beta-rays. This they called Thorium-X. It
gradually loses its activity at the same rate at which
the thorium freed from Thorium-X regains its
power of radiation. Thorium-X produces an eman-
ation in the same manner as radium, and 1s also
capable of communicating Radioactivity to bodies
in its neighbourhood.

Radium B,
21 mtit.
Radiwm C,
28 min.
Radrum D,
Radium E
(Polonaum),
1 year

All the elements that exhibit Radioactivity possess
high atomic weights—uranium 240, thorium 23z,
radium 225. From this 1t appears that there 1s
gomg on m nature a change resulting in the breaking
down of elements of high atomic weight. It must
be left as a problem of the future to ascertain
whether all the known elements are products of a
similar change

A promineni land mark at Petone 1s the new brick
chrmney stack of the Wellington Woollen Mills,
which 15 130ft. high, and is claimed to be the most
graceful and best proportioned chunney 1n the
colony, Nearly f£28,c00 has been spent 1n build-
mngs and plant within the last two years., This,
with the ongmal miil and plant, makes one of the
largest and best equipped mulls south of the line.
Two Lancashire boilers, 30ft, x 8ft. tested to a
pressure of 3qolb. and to work at a steam pressure
of 1yolb. to the square inch, have replaced the
onginal five boilers. These new boilers weigh
jo tons each, and are fitted with every up-to-date
apphance for economy and safety. The new engine,
which replaces the old 240-h p., 1s of the horizontal
tandem Corliss condensing type, fitted with all
latest improvements, mcludmg an electric stop
motion, which can be operated by the youngest
employee from any part of the mll, in case of an
accident, bringing the engme to a standstill in-.
stantly. The fly-wheel 15 16it. 1z diameter, weighs
16 tons and makes 75 revolutions a minute.
The power 15 transmitted by 14 finch driving ropes.
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C/hristchurch. l'
J

THE Christchurch electric tramway system, which
was opened for traffic on 5th June last, has the
distinction of bemg the only one having a 600-volt
direct current south of the line; and experts
affirm that the general equipment and rolling-stock
need not take a single pomnt of superionty from
any other system in Australasia, The permanent
way and overhead wiring are much the same as
those mn vogue at the other New Zealand centres,
with the exception that the feeder wires are carried
along the top of the street poles mstead of through
condumits, Chief interest, however, lies i the
motive power at the central station, and {his
because of the introduction of the steam turbme.*
There are two two-stage, vertical Curtis turbines
connected direct to two Goo-volt, soo-kilowatt
generators, and one set 1s capable of supplying
the whole of the motive power for the service as
it is at present—12 miles 21 chamns. These turbines
condense the exhaust steam tn the ordinary way——
the condensing outfit being supplied by the Alberger
Condenser Co., of New York. The air pump and
centrifugal pump in connection with the condenser
are both driven by electric motors, The circu-
lating water 1s cooled by an Alberger cooling-tower,
which has sufficient capacity to cool enough water
for the whole plant.

The auxiliaries 1n the engine room, excepting two
6x2x6 Worthmgton slow-speed pumps, are
electrically driven—the air pump, centnifugal
pump and water-cooling fan by motors of 15, 30
and 4o-h.p. respectively. The air compressor in
basement, which keeps all the electrical machinery
clean, 18 also driven by electricaty, A zo-kilowatt
marine set, for lighting the station, completes the
auxiliaries. In order to counform with Board of
Trade regulations the plant 13 supplied with what
are known as boosters—five negative and one
positive—which are in reality supplementary dyna-
mos installed for the purpose of re-mmforcing the
current on long-distance lmes. The positive
transmuts the extra current to lhnes furthest from
the central station, whilst the negatives are used
to pull back the current through overhead return,

* The Curtis turbine is described at length in
this issue,

thus nuninmsing agamst nsk of electrolysis which
15 caused Dby the current coming back through
ground refurn.

All cables supplisd in this installation are lead-
covered, 1 order to ensure perfect insulation and
security agamst fire. The boiler room 1s replete
with the most modern devices for the efficient
and economical raising of steam. There are three
Rabcock and Wilcox water-tube botlers, each
capable of evaporating 6000 b. of water per hour,
and working under a pressure of 150 Ib. These fine
steaming botlers are fitted with B. & W. chain-grate
stokers—a contrivance which, slowly moved by

a 2-lup. vertical steam engine, conveys the coal
from overhead bins to the furnaces; and the
outcome is a considerable lessening of the smoke
nuisance on acccunt of the instant consumption
of gases before they have time to rise. The main
flue passes through an economiser, thereby heating
the feed water up to a bigh temperature. The
boilers are fitted with B. & W, superheaters guaran-
teed to superheat boiler steam to 200°F. There
is an injector to each boiler in case of breakdown
to feed pumps. Two of Blake's feed pumps com-
plete the boiler room outfit.

The main switchboard is considered to be the
finest south of the lme, it being of polished slate
and surmounted by a clock and ornamental scroll
bearing the names of the Chrnstchurch Tramway
Board. The panels of the board are thirty-one
1n number, made up as follows :— ten feeder, two
positive booster feeder, four booster motor feeder,
one summation, three machine, ten negative
booster, and one lighting.

The rolling-stock consists of :— two-deck double-
bogie cars *—an improvement on the Wellington
two-deckers, which have only four wheels; com-
bination double-bogie cars—with nearly a foot
clear space between knees of passengers and back
of front seat ; and the handy four-wheel box cars-—
similar to those of Dunedin, with wvestibule at
either end. There are twenty-seven new cars—

SINGLE-TRUCK COMBINATION CAR.

POWER HOUSE AND CAR SHED.

twenty-two having been constructed by the Joha
Stevenson Co., of New York, and five by Messys,
Boon & Co., Chnstchurch; with these are used
a dozen converted trailers. Two noticeable features
of the new cars are:— (1) the introduction of air
brakes, instead of the Westinghouse magnetic
brake,? and (2), an American system of cleverly
devised life-guards, which are said te be able to
pick up any living object from the track, without
harm, even though the car be travelling at the rate
of twenty miles per hour. The cars are picked out
m green and cream, and altogether present an
exceedingly smart turnout.

The gauge 15 the national gauge of Great Britain
as well as the common one 1n Europe and the most
favoured one in America. It was used by the elder
Stephenson for the Liverpool and Manchester
Railway. It is 4ft 8}in wide, and was formerly
known as the narrow gauge. The broad gauge,
7it wide, which was once adopted on the Great
Western Rallway, has been discarded and 1s now
almost forgotten. When the whole systemn has
been completed, there will be twenty-mne miles
thirty-three chains of smgle track and two miles
thirty-one chains of double track, the latter being
used within the city belts. The rails are of steel,
and the best hematite ore has been used m their
manufacture.

The gz1h. grooved rails will be used on the straight
tracks over the whole system, with the exception of
about four miles on the Sumner line, where the con-
struction 1s what is known as the ' live track.” The
exception has been made on account of the iine there
bemng laid next to an arm of the Estuary, and the

* The earning capacity of an ordinary box car on
short runs has proved to be twenty per cent. better
than a two-decker.

1 The Westinghouse magnetic brake will be fully
described in next issue.
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y2lb “T" rails have been adopted for that part
of the permanent way. The gglb. girder rails will
be uszd at all the curves. The rails have been
butted together, end to end, with great care, and are
double bonded. All the bonds have been manufac-

Mr. WM. REECE,
Charrman, Chvistchurch Tvamway Boavd.

tured with a steel core in the form of a double-
headed rivet cast nto a copper termmal. They
are known as the General Electric Company’s
nibbon bond.

The running of the whole system 1s controlled by
the Christchurch Tramway Board, of which Mr,
William Reece 15 chairman, and Mr. G. G. Stead
deputy-chawman. Mr. F. C. Chamberlam, on

MR, F. C. CHAMBERLAIN,
Engineer, Christchurch Tramway Board.

whom the constructional responsibility has rested,
retains the postion of Engmeer-m-chief to the
Board; and Mr. J. R. Templin, of the General
Elzctric Co., has successfully undertaken the task
of wnstalling the electrical plant on behalf of that
company. The cost of this system when completed
15 estimated at f1o,000 per rule, and £300,0C0
was voted for the mnstallation.

THE average attendance during the year at all the
schools throughout the colony, which in 1903
showed a falling-off of 664, rose to 116,506 1 1904,
an increase for the year of 3459. This s a greater
mcrease than has been shown 1n any one year since
1894. The increase above the attendance during
1902 (113,711), the highest recorded previously,
was 2795.

; .Legal..

CONTRACTORS’ LIENS ON LAND.

&
¥

By H. F, von HaasT, M.A., L.L.B.

PART L

RecenT decisions of the Supreme Court on the
mterpretation of “ The Contractors” and Work-
men’s Lien Act, 1892,"" have somewhat upset the
preconcerved notrons of laymen as to the protec-
tion afforded them by that Statute. A short
statement of the existing positton of the law may
perhaps give 1eaders of PROGRESS a clearer idea
of their mights and remedies under the Act, and
the course to pursue if they wish to take advantage
of it. The Act gives three remedies to contractors,
sub-contractors and workmen for work done by
them under a contract, (the term work ncluding
the supply of matenals), viz —

(1) A lien upon land upon which any work 18
done.

(z) A len upon a chattel upon which any work
is done.

(3) A charge in favour of sub-contractors and
workmen upon moneys payable under the
original contract or any sub-comtract.

This article 15 confined to liens upon land and
hensjin favour of contractors. As the work most
commonly done upon land i respect of which
hens are claimed 1s the erection of buildngs, that
will be for sumphicity’s sake the only kind of work
hereafter referred to.

Prior to the act of 1892 a contractor, merchant
or workman, whose materials or labour were
expended in the construction of a building, had
no security over the land on which 1f was erected.
His remedy for non-payment was a personal one
only aganst his employer. The contractor could
sue the employer m a civil action for the amount
due, and having obtained judgment, could then
exercise such powers of distress, execution, judg-
ment summons or bankruptey as the law grves all
credifors.

In 1892 the Legislature passed *‘ The Contractors’-
Workmen's Liens Act,” based on the bl intro-
duced into the Queensland Parliament, and pre-
pared by Sir Samuel Griffiths, who took his nll
from an Ontario Act, which in turn seems to have
been copied from one of the many Lien Acts in
the United States. In that country these liens are
known as Mechanics’ Liens. F¥ach State has 1ts
own law on the subject with 1ts own pecubarities,
and there has been a great mass of conflicting
decisions upon almost every pomt that could
possibly arise. The New Zealand Act was passed
to give protechion against dishonest or insolvent
emplovers and contractors. If employers and
contractors were both solvent and honest no
remedy would be needed, for all those employed
on the contract would be paid m full. The mten-
tion of the Legislature was to grve those whose
materials or labours went into a building, some
security over the land on which 1t was erected—
m other words, the land, to the extent to which
1t had increased in valee by the matertals and
labour bestowed upon 1t, should be burdened by
a charge in favour of those who had increased its
value,

The Statute, after some complicated definitions,
enacts that contractors, sub-contractors and work-
men (which terms inculde merchants supplying
materials) have a lien on the interest of the employer
in the land on which therr work was done for the
contract price of that work. If the owner of the
land is not himself the employer he 1s subject to
a lien only to the extent to which he has consented
m writing. Section 6 prescribes that if a mortgage
be duly registered against the land before a len, it
shall have priority over the other unless the mortgagee
be a party to the contract. Other sections pro-
vide that, in order that a lien may not be extin-
guished, the Lienor must do three things© —

{1) Within 30 days after the completion of
his work serve a notice in a prescribed form
claiming a lien.

{2) Within 6o days after such completion
1ssue a summons in the Magistrates, District
or Supreme Court, according to the amount
mvolved.

(3) Within 3o days after such completion
register the lemn in the Deeds Register office

or Land Transfer office (according as the
land is under one or the other system) by
registering a copy of the statement of claim
and affidavit verifying it certified as correct
by the proper officer of the Court in which
such claim is filed.

Until recently contractors have been under the
impression that as long as they followed the pro-
cedure prescribed as above their hen over the
land was safe and could not be defeated. Section
29, however, takes away with one hand what the
Legislature has given with the other. That section
states that if the claym of lien is not registered
withimn 3o days after the completion of the work,
the hen shall be extmgmshed, apparently contem-
plating the existence of a hen which 1s to be snuffed
out by non-registration. The section, however,
concludes * *“ Until registration, the land shall not
be affected by lien or claim of hen.”” The con-
struction recently placed on these words goes far to
render nugatory, so far as land is concerned, the
protectron that the Act purporis to give. En
passant, one of the inconsistencies of the Act may
be pomted out: although one section gives the
contractor 3o days for his notice, and 60 days for
his summons, section 29 makes it necessary to
1ssue the summons within 30 days and to register
within that time a copy of the statement of claim
with the summons.

Recent decisions have laid down the following
rules :— The len 1s created, not by notice or by
registration, but by the Statute; but until it =
fimally enforced 1s a mere fioating or inchoate
charge. It is unaffected by the bankruptcy of
the owner of the land, and notice of claim of lien
and proceedmngs to enforce 1t are effectual, even
though given or taken after such bankruptcy.
Until the lien is registered, however, the contractor
has no real security over the land for his debt.
At any moment his claim may be defeated by the
prior registration of a transfer of or other dealing
with the land upon which he is claiming the hen.
The Act apphes to all lands, but for simplicity’s
sake only land under the Land Transfer Act will
be referred to. Itisimmaterial whether the transfer
or dealing be by the way of gift or for full consider-
ation, mnocent or fraudulent, or whether the
transferee had or had not notice of the contractors
claim of lien. The mere registration of the transfer
gives the transieree absolute prionity over the
lienor, although the lienor had no suspicion that
any change of ownership was talidng place, and
althongh the transferee knew that the contractor
was beimng deprived of his claim of lhen, If the
transfer 1s registered before the len, the latter,
though registered within the time prescribed by
the Act, has ceased to float. It 1s drowned, and
no diligence on the part of the contractor can
resuscitate it. Further, if the owner transfers the
land when the building on 1t has only just begun
and the contractor, knowing nothing of the transfer
and having no reason to suspect a change of owner-
ship, continues to supply material, he has no remedy
agamst the land or against the transferee, not even
in respect of the matenalssupplied since the transfers,
and not even although the transferee in his transfer
stipulated that the transferor should complete
the buildimg. For the transferee, although the
owner, has not consented in writing to the lien
and has been held not to be within the definition
of employer. Contractors may declare with Mr,
Bumble that ‘‘ the law 15 a hass,’” but such 1s the
law until it is altered by the Legislature or reversed
by a higher Court.

This mterpretation opens the door to all kmds
of frauds—transfers by husbands to wives or
friends, bogus mortgages, and a hundred and one
devices which can readily be called to mind to defeat
contractors’ liens. It makes the Act a snare instead
of a shield for contractors who are induced to give
credit to impecumious speculators, relying on the
protection which they suppose the Act affords
them. Until the law is altered, therefore, mer-
chants, 1f they have any doubt as to the honesty or
solvency of the builder whom they supply with
matenials, or of his employer, should either take
a mortgage over the land of the builder, if he is
buwlding on his own land, for the value of all mater-
1als to be supplied for the job; or whenever they
supply materials to a substantial amount should
give the required notice, 1ssue a summons and
register it agawnst the land without delay. In
the latter case quite a number of summonses
might have to be issued in the course of the erection
of a bulding, a procedure which would mean
increased expenditure and worry to the bulder
and owners and would injure their credits, and
doubtless after the registration of one lien prompt
recourse to another merchant not quite so keen
to protect humself according to the requisites of
the law. The law may in theory require the
registration of a series of liens during the construc-
tion of a bwlding, but in practice such a course
will be found quite out of the question by business
men.

(To be continued).
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PROFESSOR EASTERFIELD,
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WELLINGTON.

IN many cases the historical method of treatment
leads most easily to a clear understanding of the
subject under consideration ; this 1s certanly the
case with the subject of gas hquefaction.

Northmore, of London, liquefied chlorine gas
in the year 1805 by compressing the gas by means
of 2 brass syringe. Eighteen years later Michael
Faraday rediscoversd the fact that gases could be
liguefied by pressure, and the apparatus he employed
was so simple that 1t 1s worth describmg.

A B

FIGURE 1,

In the limb, A, of a bent glass tube was placed
some substance which would give off the desired
gas on warming. The end of limb, B, was then
hermetically sealed before the blowpipe. TUpon
heating the hmb, A, so that gas was evolved,
great pressure was developed withm the apparatus,
and some of the gas was liquefied and collected
in the cold hmb, B.

With this sumple apparatus Faraday demon-
strated that pressure alone would hiquefy sulphuret-
ted hydrogen, cyanogenr, carbonic anhydride,
chlorme, sulphurous acid, ammoma and laughing
gas. The last five gases are lhquefied by pressure
on a commercial scale at the present day. The
ascertamed pressures mn Faraday’s tubes were as
high as sixty atmospheres, and explosicns weie
not unfrequent.

Faraday quickly recogmised that cold was just
as great a factor as pressure 1n producing hquefac-
tion, and aided the process by surrounding the
limb, B, of his tube with 1ce, 1ce and salt, or some
other convenient freezing mixture. In his later
expertments he compressed the gases by means
of powerful compression pumps, and cooled the
compressed gases by a mixture of solid carbonic
anhydrde and ether, IHe was unable to hquefy
oxygen; and this gas, together with hydrogen,
nitrogen, and a few others, resisted all attempts
at lignefaction for many years. They were there-
fore classed togsther as permanent gises [Fara-
day believed that the failure to hquefy thes> gases
was due to his mability to obtan suificiently low
temperatures, rather than an mability to generate
high pressures. This view was confirmed by
Natterer, who failled to hquefy the “ permancnt®
gases at pressures of two thousand atmospheres.

A most interesting observation had been made
in 1822 by Cagniard de la Tour, viz — that if a
sealed tube partly filled with water be slowly
heated to a temperature of 360° C, the tube appears
to be perfectly empty owing to continuity between
the hiquid and gaseous states Thomas Andrews,
of Belfast, showed mn 1869 that there must be
such a “critical ¥ temperature for each hquid,
and that above the 'cnitical” temperature no
amount of pressure could causz hquefaction. From
this tme onwards, therefore, experimenters
directed their attention mamly to the procuring

of low temperatures.

At the meeting of the French Academy on
December 24th, 1877, 1t was announnced that
Pictet of Geneva had lhiquefied oxygen, by sur-
rounding a tube of highly compressed oxygen
with a bath of hqud carbonic anhydride, the fem-
perature of which was kept at — 140° C by means of
rapid evaporation. At the same meeting 1t was
stated that Cailletet ,of Paris, had liquefied oxygen
by allowmg the highly compressed gas to suddenly
expand. For great heat 1s developed when a
gas 15 compressed, and conversely a fall of
temperature occurs 1f a compressed gas be
allowed to expand.

FIGURE 2.

Terhaps the most notable experiments upon gas
Liquefaction m recent years are those of Dewar,
carried out 1 the Royal Institution 1 Faraday's old
laboratory (see fig. 2) By allowmg compressed hydro-
gen to expand through a fine nozzle,G, at theend of a
long spiral tube, around which the expanded gas
was allowed to circulate, and thus employmng the
principle of * reversed currents,” Dewar has suc-
ceeded 1n lhiquefymg hydrogen, a task which had
defied the labours of all previous investigators.
By boiling hydrogen under reduced pressure in
one of his well-known vacuum vessels the tfem-
perature tell so low that the hydrogen froze to a
sohd mass, the temperature of which was only
13° above the absolute zero. At these low tem-
peratures mdia rubber becomes as brittle as glass,
lead as elastic as steel, most chemical reactions
cease, and eggshells acquire the property known
as phosphorescence—truly a wonderful change
in the properties of matter.

It s not improbable that many of Faraday’s
contemporaries wondered that a man of his abihities
should devote much tune and labour to such a non-
utditanian  subject as gas-hquefaction. Netther
he, nor the men of s time can have forseen that,
based upon s discoveries, a system of freezing
machimes would be constructed without which
the frozen meat imdustry could never have origm-
ated. They could not have anticipated that by
the partial hiquefaction of air the oxygen would
be separated from the nitrogen, and become an every-

day ariicle of commerce. In this respect, however,
the hquefaction of gases is only an example of
the fact wiuch 1s now realised by thinking men,
and must sooner or later be recogmsed by our
educational authorities, viz:— that the scientific
toy of to-day 1s the power giving machine of to-
MOTTOW.
Scientific
apparently useless,

researches, however abstruse and
have an immense technolo-

MicHAEL FArRADAY,

logical importance, and a still higher educational
value; and no system of education can be con-
sidered sound which does not regard the develop-
ment of the spimit of onginal mvestigation as one
of its highest deals.

The Straker Steam Wagon.

The progress made during the last few years in
the Old World has not been long in extending
itself to these shores, and from the success attained
by the Straker s-ton tipping wagon, mported
at the beginning of the year by the Auckland City
Council, 1t 15 evident that this mode of traction
for cartage of road metal and heavy goods will be
adopted by all progressive councils, contractors
and carriers m the nmear future. A machme that
is successful m negotiating the very steep grades
in and around Auckland cannot fail to be successful
in any other part of the colony, and the following
report on the working of the Auckland Straker
will prove of interest. The amount carded per
day has vared somewhat accordmng to distance,
but as an wstance this wagon has taken 6 loads
of 5 yards each to Ponsonby, 2¢ miles each way,
and 6 loads of 5 yards each to Cox’s Creek, about
33 miles each way. The cost of runnmg, taking
the average during the three months, works out at
2d. per ton per nuie, reckomed on the following
basis of weekly expenses .—

£ s d.
Fuel consumption . I 5 0
Lubricatng ol 6 o
Wages A s .. 3 0 0
Repawrs, so far, have ounly
been of a very trfling
nature, but would be
ampiy carred out at 10/-
per week .. .. 10 0
Depreciation @ 159, .. 2 2 0
Interest on Capital @ 59% 14 ©
717 o©

From the alove figures it will be seen that this
wagon, costing under £8 per week, including all
worlung expenses, depreciation and interest, 1s
doing the worl of six two-horse carts, the cost of
which would be [6 per day or £36 per week; so
that a saving 1s made of £28 per week, or over £1,400
per year. In other words the wagon will be paid
for and a saving of 500 made i the first year’s
working. The chief features of the Straker machme
are 1ts water-tube beiler with 1ts 474 tubes, enabling
steam to be made very rapidly ; and the wcnderful
patr of 45-h p. compouand engines with their patent
reversing gear ; but the whole of the mechanism
m this macline 15 up-to-date, and is carrited out
a workmanhke manner.

—

Th2 “ Journal du Petrole” states that water
only quickens the flame of petrolenm or of gasoline,
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The Duryea Mechanism.

+

The Duryea carriage 1s a typical American run-
about of the multicylinder type, that possesses
numerous remarkable records for reliability, speed
and rapid hill-chmbing powers. The Duryea
system consists, primanly, of tnple cylinders,
with a two-speed and reverse planetary transmission
gear on the motor shaft, connected by a short chain
to a large sprocket on a live rear axle. The plan
and elevation shows the motor, with cylnders
meclined, placed under the operator’s seat at the
right side of the vehicle, while the driving cham and
1ts sprockets are “on the -left side of the wvehicle,
mside the bearmngs on which the springs rest. The
motor, A, 15 supported by an angle-iron framework,
and the shaft extension which carries the trans-
mission gear 1s provided with a bearning, B. By
withdrawmg two bolts the entire transmission
gear can be taken out n less than fifteen
mmutes. A distance rod, C, from the end bearing
to the rear axle takes the pull of the chain 1n a
direct manner, The magncto, D, has a long shadt,
having a fleable jomt near the magneto and a
pulley, E, with governor, arranged o engage the

of air from each
side 15 deflected
by wings ; the
heated awr pass-
g out at a
central opening,
L. The water
passes  to  a
tubular panel M,

closing the rear
of the wvehucle,
thence forward
to the bottom
of the water jacket, thence upward and back to
the tank by the expansive effect of the heat. If
desired, pump and radmator are supplied. The
tubular panel, M, 1s provided with flexible hose
connections, and 1s held i position by hooks.
Three o1l cups, N, of 10c-mile capacity, and with
large fillng opemgs, are provided on top of the
cylinders, the only o1l cups except on the magneto
and wheeis. These cups feed by gravity when the
engine 15 runming. At the extieme rear of the
vehicle, with openings shightly below honzontal,
is a cylndrical muffler, O JMounted on this is
a superheating chamber to recewve any escaping
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face of the fiywheel. This pulley 15 of such size
that the magneto turns fast enough to ignite when
the motor 15 pushed over a compression quickly,
and the governor prevents excessive speeds doing
damage to the magneto, From the magnecto one
wire 15 grounded on the framing, while the other
is carried either to the coil or to the switch, if bat-
teries are provided. This switch is a threeway
affarr, to which one wire from the magneto and
one from the battery are attached, while the third
wires goes to the coll. A spring keeps the switch con-
stantly on the magneto except when the button
is pushed to connect the battery instead. By
this arrangement the battery is used for starimg
only, and 1s not lable to be damaged by ummten-
tional vse or by forgetting the switch, The push
button 1s placed on the side of the seat m a handy
position for the left hand, while the night uses the
starting crank, or for the right hand i case 1t 13
needed when driving. From the coil a bare wire
leads to the three spark plugs on top of the engme,
A light push on the button disconnects the magneto
without connecting the battery, and leaves un-
burned charges in the engme ready for easy stari-
ing by turning over one compression slowly. A
lever, F, sets the high cluich and the low clutch,
both clutches being free when the lever 1s m middle
position. A reverse pedal, G, at the centre of the
vehicle, easily reached by the heel of the operator,
gives a reverse motion. In the large sprocket an
expandmg band brake 1slocated, from which a con-
necting rod passes forward to a lever projecting
pelow the floor. The pivot of this lever passes
to the centre ot the vehicle, where a toe lever, H,
is mounted upon it. Under the floor hangs the
gasoline tank. At the rear of the tank 15 a well,
provided with a pet cock, [, permitting eithel
gasoline or water to be drawn off—a valualle
precaution when one gets satsr with gasolue.
The water tank, U, 1s carrizd at the back of the
seat. It has 150 air tubes mto which a current
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OF DURYEA MECHANISM.

steamn from a vent pipe passmg downwards through
the water tank, In front of the fuel tank 15 a
battery case, R, conswisting of a tin box lined with
msulating matenal, 1n which six dry cells are placed.

Wolseley 12-i5-H.P. Tonneau.

This car 1s shown fitted with the type of body most
generally used, and 1s one of the most popular motor
vehicles 1 use at the present time.

OF THE DURYEA MECHANISM.

Smce 1ts mtroduction, this car has always been
conspicuous for its consistent retability and hull-
chimbing qualities. It 1s purposely constructed
as sumply as possible, without sacrifice of efficiency,
so that 1t 1s possible for the owner to guickly learn
how to drive and attend to what adjustments may
be needed from time to time.

In public reliability trials and hill-climbing
competitions during the past three years, Wolseley
cars have created a remarkable record, having
secured eleven gold medals and two silver medals
m open compehtion with every well-known make
of car

The chassis 15 so arranged that all mechansm
lies below the frame, which makes 1t possible for
any type of body to be fitted.

Novel Tyre Repairer.

For repairing cycle and motor tyres a novel device
has been introduced. It 153 known as a puncture
closer, and consists mainly of two small circular
wooden discs, together with a metal clip for holding
them 1n position on the tyres. The patch is affixed
1 the usual way with solution, but mstead of being

PUNCTURE CLOSER IN POSITION,

pressed down by the fingers, it is covered with the
discs, which are secured in position by the clip.
Not only 15 a pe fect and exceptionally clean repair
made by this method, with a minimum of trouble,
time, and mcenventence, but the patch and the
tyre are thoroughly welded and made as one.

\WOLSELEY I2-15-H.P. TONNEAU.
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A Menace to

HARVESTER COMBINE,

New Zealand.

By PHIL.

L

L ]

GODFREY.

[THESE ARTICLES, WHICH HAVE BEENW SPECIALLY
WRITTEN FOR ‘‘PROGRESS ", WILL DEAL WITH
THE LATEST ROCKEFELLER Coup, THE INTER-
NATIONAL HARVESTER COMPANY OF AMERICA,
AS IT AFFECTS THE MANUFACTURE OF AGRICUL-
TURAL IMPLEMENTS IN NEW ZEALAND; AND IT WILL
BE SHOWN WHY THE GOVERNMENT SHOULD LEGIS-
LATE FOR THE PROTECTION OF NEW ZEALAND'S
THREATENED INDUSTRY, WHILE NOT OVERLOOK-
ING THE NECESSITY OF FAIR TREATMERNT FOR THE
FARMER. ]

1--THE HARVESTER COMBINE.

Tor the past two vears American and Brtish
newspapers have devoted constderable space to the
condemnation of Rockefeller and s myrmudons,
all apparently without anght but moral avail; for
the ramuifications of the multi-milltonatre’s organ-
isatrons have not only become general throughout
every commercial country in the world, but they
have encroached on home mdustries to an extent
hitherto nndreamed oi. Especially is this so regard-
ing our own colonies ; and 1t 1s gratifying to know
that the manufacturers of New Zealand are already
working for legislative measures that shall mmumise
the national evil before 1t becomes out of hand and
oppressive.

The International Harvester Company of America
was established m 1902 by the amalgamation of
the McCormick, Miwaukee, Plano, Champion,
Deering, and Osborne Companies, with the
avowed ntention of capturing the world’s trade
agricultural 1mplements, and of wiping out all
opposition, however small. Behind the enormous
combined capital of these firms “* stood the serried
millions and perfect organisation " of Rockefeller’s
Standard Oil Trust. To-day this combme, with
its railways, 1ts steamships, 1ts bank allies, its con-
trol of more than one-half of the patents on labour-
saving devices connected with harvesting machinery,
and 1ts ninety-per-cent share of the world's output
in such machmery, is managing an annual export
trade of £6,000,000; 1s domg a yearly domesiic
busimess of £20,000,000 ; 1s kalling competition ; 1s
stifling mvention ; is pressing to absolnte monopoly ;
and is paying dividends of over forty per cent.

In the year of its flotation the Combine extended
its tentacles to Austraba, and the mmgenuous—nay,
they might be termed philanthropic—methods
adopted to secure the bulk of the agricultural 1mple-
ment industry mn the Commonwealth have already
resulted m the seizure of the reaper-and-binder busi-
ness, one-third of the stripper-harvesters, nine-tenths
of the drlls, fifty per cent of the stump-jumpmg
ploughs, and the whole of the cultivators. In most of
these 1mplements 1t 15 stated by a good authorty
that the Americans have ‘‘filched the principles
and evaded the patents’ of the colomial manufac-
turer and mventor.

The stripper-harvester 1s a machine of Austrahan
invention and exploitation, yet the Trust calmly
usurps prior right of proprietorship and lays hold of
it to the extent foregrven. So far as drills go the
position 15 obviously worse ; they are easy enough
to make, but the pressure of the Combme has led
manufacturers in Victoria to abandon this branch
of the trade, so that the plant 1s lymng 1dle and men
who shonld be engaged on it are swelling the army
of the unemployed m Melbourne. In regard to
cultivators the firms who used to manuiacture them
have turned importers owing to the hopelessness of
competing with Rockefeller & Co. The stump-
jumpmg plough was another exclusively Australan
nvention “‘designed by Australians to enable farmers
io cultivate ground that had been prepared at a
cost of about 10/- per acre by burning off, whereas
cultivation by the ordinary plough would have
required a prelhminary grubbing at a cost of from
£4 to £6 per acre. The stump-jumping plough
enabled the stump to be left to rot in the ground,
and this invention has brought much land, that

otherwise could not have been touched, under
cultivation.” Orngmnally Austraba manufactured
all these machmes, but now she has been forced to
be content with hali the turnover.

Receiving every inducement from local govern-
ments to stifle local mmdustry—iree, or almost free,
unport and the tax on raw material—the great
Trust 15 working now for the ultimate control of
Australasian markets. The home manufacturer
1s hopelessly outwitted m any attempt at com-
petition. The much-vaunted theory of safety by
reason of our solation, and the consequent high
freights ruling on the imported article, 15 dissipated
by the fact that Rockefeller owns or controls nearly
all the steamers trading between the States and
Australasia, and that by these ships he delvers
harvesting machinery at any big port in Australia
for 15/— per ton cublc measurement. To be quite
laconic 1t should be stated that it actually costs 25/~
more to send a harvester from Melbonme to Sydney
than to bring the Trust’s machmme all the way from
New York,

This miquitous cutting m freights and Govern-
ment sanction of trust methods would be mitigated
were agricultural implements manufactured m the
colonies by the Combine, but not a shulling 15 turned
to benefit prime local manufacturing imdustry.
True, the Combine officials declare that their total
cash expenditure for the last fiscal year mn Austraha
was m excess of £140,000, out of which more than
£80,000 was paid io employees; but what a paltry
sum 15 this compared to the royalties and the amount
of wages which would circulate mn the Common-
wealth consequent upon the manufacture of the
bulk of agricultural machmery locally, and what
an absurdly low figure £140,000 15 when regarded
as oue year’s contribution to the Combme’s “Local
Industries Annmihilation Fund ”—the fund so cun-
ningly directed agamst home manufacturing enter-
prise as to cause 1t to langmsh within a few years
of the Combine’s first operations.

We will now proceed to examine the official state-
ments of the Harvester Combine in Australia—
statements which for apparent generosity and
brotherly regard for the farmer cannot find their
equals 1 contemporary business records. In fact
these statements will show that there 1s still such
a thimg as sentiment wm busmess, and that the
Amencan, first to extol the ** hard-nut” policy 1n
his own country, 15 prepared to weep with joy on
finding that the antipodean partiality to sentunent
15 just the thmg to help sales.

STATEMENT L :—

The Intevnational Harvvester Company 1s justly
proud of the fact thai of was awmong the first fo
vecognese that while 1t 15 vmpossible for the farmer
to compele with the wovid without a full equrp-
ment of the latest labour-saving machinery, yet
af the same lume il was wn many nsiances
equally wmpossible for faymers to vaise a sufficrent
amount of mowney to pay for this equrpment 1n
cash, and with this fact in mew was the proneer
wn the wntroduciton of cvedul sales wheveby many
a strugghng farmer has, without paying a penny
down, been supplied with an owifit of agriculiural
machinery o the cost of about £200 or £300, thus
enabhmg hum to 1nvest lus avarlable mowney at the
beginmng of the season wn seed, fertzhiser, and so
forth, and not vequiring hum to make any pay-
ment on his machiwery until afier the proceeds
of ks cvop have been wvecetved. Even then the
payment . mawy cases has been only a small
one, the majority of the purchase price being
diunded up over two or three crops, thus pernuiiing
the machines to earn a large portiom ov all of
thew cost before they are finally paid for.”

STATEMENT 2 :—

“ In addwon lo s divect expenduture of £80,000
w wages pard out last year wn Austyaba, 909,
of which was handed to Australians, the company
also purchased many thousand of pounds worth
of Australian-made goeds which indvectly vepre-
sented a lavge addifron to the above contribufion
to the prosperity of Austraha.”

NOVEMBER I, 1903,

STATEMENT 3 :1—

“ Another very prachical wnsiavce of this com-
pany’s enterprise and of the benefit confevved
theveby to Austrahan farmers occurred duving
the tuine shovtage wn the havvest of 1903, when
1t ymported from America 1,000,0001h. of binder
twnne, a lavge proportion of which cawme by mail
steamer, and thus provided twine for the binding
of over 300,000 acres of cvop that would othey-
wise have been lost

“ It may be worthy of note that, although the farmers
were begging for tunre at any price, and though
this twrne costs considevably wmore o land than
was wsually the case, w was sold al the same
price as other lwine of a sumlay quality, although
from the fact that the favmeyrs absolutely had lo
have twine, the company could just as well have
got 50 pev cent move for 1t, had they tried to do so 7

STATEMENT 4 :—

“ It will also be of particular intevest to farmers to
learnthat this company 1S now carvying on s books
an wndebtedness from the farmers of Austraba
fo the sum of nearly £200,000, thus using a
portion of s lavge caputal wn the bulding up of
Austialian agricullural enterprise

This 15 a very large proporiion of the entyve cvedit
extended by mplement wmanufaciurers and -
porters to the farmers of Australasia, and U 1s
therefore obvious that weve this lavge cvedit to be
withdrawn, the tmumediate effect must be the
shovtening of terms, the cramping of agricultural
credit, and comsequent havdships of farmers
genevally,  Thousands of pounds of the +ndebted-
ness veferved to has matured, but has been exten-
ded to suit the necessity of the debtors.”

These are the planks m the Austrahan platform
of the great Harvester Combmme—the Combine
which has so far successfully exploited the agricul-
tural commumities of the United States that 1t now
controls *“ over nimne-tenths of the implement trade,
and by methods of extortion, constriction and law-
breaking, so dommates the market situation as to
compel what opposit on 15 strugglmg against it to
do busmmess at a loss.”” These are the lambhke
sentiments of the Combine which strove for the
conquest of the £20,000,000 spent annually by the
farmers of the United States for tools, rmplements
and machinery, and to turn them to its own profi-
table use : the Combme which 18 now, n the third
year 1if 1ts existence, reaping from that £20,000,000
a yearly profit of £8,000,000, eighty per cent of
which may be counted as ‘‘ mere rapine attamed by
methods that would shame a footpad, and are
wholly criminal mn the eves of the law.”*

Wiil New Zealand prove immune from the ravages
of such a concern ?

We have the authority of that able exposer of
Harvester Comb:ine methods, Mr. Arthur Henry
Lewis, for stating that “ 1f the Combine were hmited
to lawful methods and were confined 1 their money-
hunting to what honest rules are set forth in the
statutes, harm would not arise.” Im Germany such
Limitations are ndirectly placed upon German
Trusts, and, according to Privy Councillor Gold-
berger, the impenal commussion set up last year
to mvestigate home trusts failed to reveal that any
of them were guilty of practices necessitating either
government regulation or restriction. Yet 1t 1S
plain that the government does exercise an indirect,
though none the less potent, influence to keep the
trusts in therr operations within the sphere of
legititmate busmess.

“ The mvestigation developed the fact ", saiud
Goldberger, ** that the mdustrial orgamsations of
Germany are successful because they pursue a
policy of moderate prices and amm to improve the
conditions of labour.” But he should have added
that they were able to do so becanse under German
laws their cap.tal sation cannot exceed the actual
cash value of their holdmgs, and prices are based
upon the actual cost of production, with a profit
equivalent to the wear and tear of the plant and
with msurance and a fawr rate of mterest upon the
money mvested added. Those features are wholly
lacking n the trust system of the Umted States,
as exemplified 1 the Harvester Combine, where a
profit must be earned upon a vast amount of
“ watered 't stock, the extension of which has been
marked by nsing pr.ces and mncreased estrangement
of capital and labour.

With the facts before us 1t is easy to conclude
that while the mobile and unerring operations of
the International Harvester Company of Amernica
are m their mfancy in New Zealand there 1s an
opportunity for the Government of the Colony
to pass regulative measures; bui i1f the Combimne
once gets a foothold as in Australa, 1t will be at the
expense of one of our most promising manufacturing
mdustries, and to the ultimate extortion of prices
from the farmer that shall prove ruinous to the
country. (To be continned).

* Arthur Henry Lewis, m April © Cosmopohtan”-

t A term apphed to secunities whose nominal
amount has been increased without any correspond-
ing payment in cash.
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Inventions.

A New Gold-Saving Apparatus.

It is a fact well known amongst dredging men
that m spife of the utmost care upon the part of
dredgemasters a very large percentage of alluvial
gold escapes mn the treatment of the wash. A
great many conirtvances have been mvented with
the object of prevenlting this very serious loss, but
none of them so far appear to have come up to the
full expectations of their mventors. A new appar-
atus, which 18 certainly worthy of a tral, 1$ the foint
production of Messts. Brittin, Magnus and Le Cren.
As shown m our illustration the apparatus com-

prises a trough, A, mto which 1s delivered the fine
materal brought up by the dredge buckets, the
separation of the fine from the coarse material
being effected by a shakug nddle, B, which 1s
inclined towards the trougk. Within the trough
1s a constantly revolving arclumedean screw which
constantly agitates and moves the fine material
from one end of the trough towards the other.
Upon each side of the troughare the mclined saving
tables, C. fitted with the usual gold-saving plush
or the hke. Nozzles, D, from the trough delrver
the fine material upon the upper ends of the tables,
The nozzles are adjustable to regulate the guantity
of matenial delivered, and a very large spread of
saving surface is obtained by superposing the tables.

Dr. F. G. M. Brittin, Papanui, Chnstchurch, 1s
the inventor of this apparatus.

The Safety Scaffold Bracket.

A scaffold bracket which 1s coming very largely
into use throughout New Zealand 13 the mvention
of Mr. G. E. Humphries, builder, of Wellington.
It is particularly useful for fixing weatherboarding,
for cleaning and pamting the walls of wooden
buildings, and for use in fixing gutiers etc., as 1t cap

be attached to and removed from a wall with great
ease and dispatch, and leaves the whole surface of
the wall available for pamnting. The device com-
prises a rectangular frame, A, of angle and bar iron.

The upper horizontal member, B, which supports
the platform, has a square hook, C, which fits mto
a similarly shaped hole in the end of a coach screw,
D, which 1s screwed 1ato the sfud of the bwlding.
The bottom of the bracket has a claw, E, which fits
over a spike, F, which 1s driven into the building to
give additional support. All that 15 needed n
fixing this bracket 1s an auger and a claw hammer.
That 1t fills a long-felt want 13 evadenced by the
fact that, although 1t was only placed on the market
four months ago, there are already over one thou-
sand in daily use by up-to-date builders in the
Wellmgton province.

Combination Boot.

THE lace boot is considered to
present the neatest appearance
to the eye of fashion; bat
upon the other hand the button
form of fasteming appears to
offer a consilerable advaniage
m saving of time. The com-
bmmed lace and button boot
shown 1n our illustration 1s
the mvention of Mr. J. H.
Jacksen, who hopes to induce
some firm of wholesale manu-
facturers to place 1t upon the
market.

A Friend to the Orchardist.

Tue ubiquitous blackbud and starhng evince
such determination to share the fruits of the
orchardist’s labeour, that the ancient scarecrow
has long been abandoned as an effective deterrent.
A Dird-scaring device mvented by Mr, Harold
Irwin appears hkely to have considerable effect

upon the nerves of the predatory enemes of the
fruit grower. It consists of a frame, A, m which
are placed a number of roman candles, B, which
are arranged one above the other and charged so
that each candle gives a succession of reports when
ignited from one end. The gnition 15 effecied by
a slow burming taper wick, C, which extends down
one side of the frame. Mr. Irwin has patented his
mvention m New Zealand and abroad.

Bed Foot-Rest and Warmer.

AMiss Flora McPhee has entered the ranks of
lady inventors as the author of an adjustable foot
rest, which she beheves will materially add to the

comfort of the occupant of a bed. The mvention
consists of a ‘“Pillow block,”  which extends
across the bed and 15 made to shde so that 1t may
be adjusted to any position to suit the comfort of
the user. It 15 possible to make the pillow block
m the form of areceptacle for hot water, which can

be poured in through a plug at the top and with-
drawn through a tap at the side. The mvention
m 1ts ordmary form 18 said to be a great addition
to comfort ; while if consiructed as a foot warmer
1t should be particularly useful for sick persons.

Household Fuel Economiser.

The lady wmventor is not very much in evidence
1n New Zealand, but so far when she has tried her
prentice hand she has unsually been successful
Miss B. J. Mouat, who resides in Dunedin, has
devised a contrivance which effects considerable
economy I the fuel consumption of ordinary
household grates. The device comsists of what

AT dnrr Ay e .
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may be termed an iron “ Awr Box,” which is
placed withun the fire where 1t takes space which
would otherwise be occupied by fuel. Air passes
from the bottom of the grate through the apertures
upon all sides of the box and materaily assists
i the perfect combustion of the fuel, there bemng
a noticeable reduction m the amount of smoke
from grates m which the mventton 1s used. Beneath
the grate 1s a damper which can be moved out
or in to regulate the amount of air passing to the
air box.

Worry.

ONE definition of worry 15 that state of mmd that
enables one to see difficulties ahead and to prepare
to meet them. This 15 quite different from the
fretfulness that leads to continual complaming over
trifles that cannot be helped. A person who never
worries but takes things as they come never
amounts to very much. Just drifting along , shirk-
g responsibilities, having sublime faith that
“ things will come out all right " means freedom
from worry, but 1t also means a double burden
placed upon someone else. This unwillingness to
face difficulties leads to irreparable loss 1n many
ways. We put off domg things until 1t 1s too late ;
we fail to prepare to meet forthcoming obhgations
m money matters until our chances for domg so
are past, and sacnfices must be made that other-
wise would have heen unnecessary. Details m
every-day matters are neglected, the habit to shirk
becomes fixed, the character 1s weakened and the
result is a wasted life. Tove of ease 15 not com-
patible with success and it becomes necessary to
choose between the two. If we want to make life
worth while we should have some object to work for
and with strong determination to win we should do
our best to overcome all obstacles. Somehimes we
shall fail, but strength comes with every struggle,
courage with every effort and success must come
at last. FLook at thmgs squarely, leave nothing
undone as bemg “ not worth while.,” It is the
small things, the mastering of details rather than
the dong of great thngs that combine to make
success. Don’t be afraid of worry; 1t acts as a
spur to force one on, it keeps one alive to possible
and real difficulties and to be alert means to be
prepared.—Erra L. LavsoN. uz the Agricudtural
Epriomast.

w ok ok W%

WOOD PRESERVATIVE.—Coal tar is an ex-
cellent preservative for wood. For fence posts a
thick coatmg should be appled after the bark 1s
removed, Dippmg the posts m a vessel of hot tar 1s
much better than applymng with a brush. For
cleaning the hands from the tar any common o1l 18
good ; kerosene may be used afterwards.

RUST-PREVENTING COMPOSITION.—A good
misture which will prevent the rusting of machmery
can be made by dissolving 1 oz. of camphor m 1 b,
of melted lard. When the impurities have been
skaimmed, black-lead may be added to give the
whole an 1ron colour.  After cleaning the machinery
carefully and smearing it with the compound 1t can
be left indefinitely. or 1if wiped oft after tweaty-four
hours will obviate rust for some time, When re-
moved, the metal should be polished with soft cloth.



PROGRESS.

NOVEMRER 1, 1gO5.

THE ¢ UNIVERSAL’’ SEED CLEANER.

Tais machine is called the ' Universal,” because
in it the makers have attempted to supply a machine
that will effectually clean the greater nuinber of the
grains and seeds grown in New Zealand and Austra-
lia. There are a few weed seeds which necessitate
exceptional treatment, such as hair grass and tares,
inasmuch that special jump, or cellular, machines
have to be used on them ; but the * Universal ”’
will clean all the usual grass sseds and grain, and
make a high-class sample iree from impurities.

The machine under notice has a hopper which is
fitted with a regulator for accurately determining
the quantity of szed to be fed to the separators,
and a mechanical feeder for equally distmbuting
the seed across the whole width of the machine,
and to feed the light and rough seed equally through-
out the cleaning operation. One large powerful
exhaust fan in the centre of the machine draws off
all dust and light umpurities; the dust is blown
away and other matter taken to the side of the
machine by a conveyor, and there bagged to be
subsequently re-treated if it is found to contain
material, such as clover peds, which makes it worth
while, The proportion of impunties drawn off
from the sample 1s regulated by a slide, in the leg
down which seed is fed into the macline; this
is a great improvement on the valve hitherto used,
as it enables a much more dehcate adjustment to
be made. The volume of air passing into the fan
is always the same, and mo check in the delivery
pocket is experienced, The seed then passes to
the top riddle frame which holds three riddles, over
each of which the seed passes in succession, leaving
behind it all impurities larger than seed. From
thence the seed passes to the lower riddle frame,
also fitted with three riddles, which can be utilised
to take our material larger than the seed, or screens
can be fitted for taking out smaller impurtties.
Brushes travel backwards and forwards, beneath
each riddle keeping the meshes free, and enabling
them to always do full duty. The arrangement of
the thiree sieves one under the other separates the
seed from the foreign substance so effectually that
there 1s less recleaning with this machine than any
other,

A hummeller-and-polisher of the most mgenious
construction 1s used upon the machme, this rubs
off all husk from fog or suckhng clover, capsules from
red clover, white coats from wheat etc., and gener-
ally brightens all kinds of ssed and gran and puts
that polish on red or white clover which users like
to see.

A double elevator 1s utilised to deliver the seed
to hummeller, and waste from lower riddles is raised
sufficiently high to be delivered mto bags.

A second aspirator upon the outside of the
machine extracts all dust, husks etc. removed by
the hummeller, and draws off the amount of seconds
required to make the sample up to required weight.

All spindles are large, and run in wide brass
bearings. The machine is so accurately balanced
that no wvibration is thrown on the building in
which 1t may be placed,

The machine 15 very complete and 1s capable of
turning out the very hghest grade of clean seed
up to any merchants standard, and will add to the
good reputation Messrs, Andrews & Beaven's seed
cleaners enjoy both it New Zealand and Austraha.

NOTICE TO ADVERTISERS.

Change Advertisements for next issue should
reach * Progress’ Office not later than the 1oth
inst , otherwise they will have to be held over.

Look .for the Maker’s Name or
Trademark. ‘

In all lines of merchandise, goods which have
become well and favourably known are often imi-
tated and sold to the consumer with the assurance
that they ave ““ just as good " as the articles which
bear the maker's name or trademark, while as a
matter of fact such goods are often *‘ seconds’ or
goods of an wferior quality, for which reason the
maker wili not show the name or trademark under
which he has built up a valued reputation for
quality. Manufacturers usually make several
grades of goods and are carefnl that their best grades
shall bear therr name or trademark to advertise the
excellence of their products, and it follows that
they are not only willing but anxious to replace any
article so guaranteed to have been made by them
and which may prove defective in any way. This
1s especially true with articles usually sold by hard-
ware stores. It i3 a common praciice with manu-
facturers of these hines to dispose of their mferior
grades under what 1s known to the trade as “ special
brands ** and also to furmsh such goods to buyers
of large quantities, marked with the buyer's ““ pri-
vate brand ' needless to add that private brand
goods, bought from whichever manufacturer wall
make the lowest price on a season’s quantity, carry
no assurance of quality and 1t behoves the consumer
who desires quality and manufacturer’s guarantee
to see that goods bear maker's name or trademark.

Yalue of Advertisement.

THERE was an mfuential gathering of City men
at Anderton’s Hotel recently, when Sir Wilham
Treloar, on behalf of a large number of friends, pre-
sented Mr. W. G. Thame, the late advertising mana-
ger of the Standard, with a handsome testimomial
as a mark of their esteem.

Sir Willlam Treloar, in offering the tokens to Mr,
Thame, whose birthday 1t was, mentioned that he
had known the recipient of therr good wishes for
very many years. That gentleman used to mduce
him to spend a good deal of money 1n advertising,
and he felt 1t difficult to dissociate him from the
occupation their guest had so ably followed. He
($ir William) had been looking up some old news-
papers, and found that forty-one years ago his
father had a shop on Ludgate Hill which the Chath-
am Raillway Company acquired when they put a
bridge across that thoroughfare. His father
brought an action for compensation, and 1n his
evidence he said a good many thmmgs about adver-
tising which were interesting. He gave 1t as s
opmmion that advertising m a certam number of
years repaid to the extent of 10 or i5 per cent.
Advertising was a science which 1t was necessary to
study, and although 1t would not return profits for
some time it soon did so. s father also told the
judge that he had had a gentleman 1n lus shop who
carned a newspaper seven years old, and pointed out
that a considerable purchase resulted from the
perusal of an advertisment published seven years
before 1t reached the eye of lus customer. Some
years back Sir William Treloar said lus income-tax
assessment was doubled. He appealed and found
the commissioners not very wide awake. It was
not so now—he spoke as an income-fax commis-
sioner. (Laughter ) Asked why they overcharged
him, one of the commussioners produced three
coples of a paper m which he had a whole-page
advertisment, and said - ‘' It 15 impossible to spend
a lot of money like that unless you have a large
mcome.”” He laughingly replied, ' It shows wyou
know nothmmg about it. These advertisments are
flags of distress which I show when I want business.”

The éxperience of Sir Willlam Treloar 1s that of
every other hiberal advertiser, whatever goods he
advertises. The * flag ot distress '’ 1s rarely run
up in van. As Gladstone said, advertising s to
business what steam 15 to an engine the great pro-
peling power. The mistake so often made by
advertisers 15 to cut down thewr advertising expenses
when trade 1s a bit dull. A wiser course would be
the allocation of a larger sum for the purpose of
advertising at such times. It is precisely the right
thing to do to advertise in slack times, and it 1s
equaliy far-scemng to adveitise when things are
brisk.” The “flag of distress” should be kept
flying all the time.

Wyat 15 claimed to be the largest centrifugal
pump ever bwlt has heen produced at the Byron
Jackson Machine Works, of San Francisco. It
consists of a lngh head centrifugal pump of the five-
step series type, operating under a maximum pres-
sure of 250 1bs, per square mnch, which 15 equivalent
to a total 1 ft of 580 it, Its capacity under normal
condition is 9,000 gallons of water per minute, and
it 1s drven by four 400-h.p. turbine water-wheels.

A WONDERFUL MACHINE.

&
9

THE LANSTON MONOTYI"E.

SETS THE TYPE FOR PROGRESS.

THE accompanying illustrations show the Lkey-
board and caster ot the wonderful typesetting
machine which has been specially installed for
setting the ‘ solid” matter of Procress. The
Lanston Monotype deserves to be recorded as one
of the most remarkable and epoch-making inven-
tions of modern times. Imagine an over-grown
typewriter carrying no fewer than 257 keys; these
keys, instead of being connected to levers as in a
typewriter, are sumply caps to small brass rods,

THE KEYBOARD,

the highest

called plungers, which are held up to
air. When

pomnt of pressure by compressed
depressed they let air through holes which only
coincide when in that position. The compressed
air forces up punches which perforate holes in a
strip of paper. When complete this paper looks
somewhat like the music strips on mechanical
pianos and organs. The strip is placed in a second
machine which may be in another part of the
premises, and which casts the type. Every time
a hele in the paper strnip comcides with another
hele in the machime a type is cast, with molten
metal, pumped into a matnx; and this type is
cooled, trimmed and set in position for forming
the words which are bemng set. As many as 13,000
letters an hour have been set in this way, though
in practice it 1s not run at such a high speed, the
saving over hand-set composition being quite
appreciable enough when run in a normal way.

The mechamism by which the humanlke move-
ments are accomplished 1s naturally a marvellous
example of mechanical skill and accuracy, which
never falls te excite the wonder of the onlooker.
It would be impossible in this necessarily bref
and intentionally non-technical article to describe

——— et

THE CASTER.

even cursorily the various features of the machine,
and we must, therefore, leave our readers to take
for granted the ingenuity of 1ts mechanism.

It 15 capable of dealing with any class of com-
position, from postry to raliway tiumetables, and
any size and style of face from Pearl to Enghsh.

The Lanston Monotype 1s, indeed, the greatest
mechanical boon ever presented to the pnnter.
It is rapidly changing the whole hfe and aspect
of our prmmting offices, and undoubtedly it 1s a
machme which must i1mmensely influence the
future of letterpress printing.
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Colour Photography.

REaDERS of the daily newspapers are famubar
with the paragraph which periodically appears, m-
forming them that the problem of how to duplicate
the colours ot nature by photography has at last
been solved. The few, however, who have studied
the subject, and know its difficulties, do not easily
accept such bare statements, and 1t may truly be
said that the public see hittle or nothing of 1ts results
from such proposed methods. An opportumty of
seemg sometihing tangible was, however, recently
afforded to visitors to the photegraphic exhibition
lately held under the auspices of the Victorian
Amateur Photographic Society, In a lecturette
Mr. J. Patterson (of Messrs, Patterson, Shugg & Co.)
described a process of photography in natural col-
ours, and demonstrated the success of the method
by abonut a score of examples, which were projected
upon the lantern screen by means of the ordinary
hmelght apparatus. The process by which these
shdes {(which contamn m themselves all the colours
of the origmals), were produced, 15 based on the well-
known three-colour theory, which shows that white
hight 15 really equivalent to a mixture of three colours
only, combined together—viz., red, green, and violet
rays—and that all colours whatsoever can be com-
pounded from these three m various proportions.
Three negatives are made on colour sensitive plates.
The first 1s taken through a red glass or filter, which
allows only the red rays to act ; the second through
a green, and the third through a violet filter. By
this means 15 obtamed the value or amount of the
fundamental colours reflected from the ongmal.
Three positives from these are made on gelatine
films, which on development are caused to absorb
respectively the three complunentary or pigment
primary colours—blue, pink, and yellow. The
superposition of these three films shows by trans-
mtted Lght all the colours of the omgmal. The
examples shown mnclude a number of natural flower
studies, 1n which the brilliancy and fidehity of col-
ouring were remarkable. Three sldes of wviews
i the Botanic Gardens were also wonderfully
realistic 1n thewr representation of the natural col-
ours. The process amply demonstrates the possi-
bihty of duplicating the colours of nature by pure-
1y photographic means.

Machinery and Appliances.

A new type of helmet experimented with by the
Fire Brigade authorities of Manchester, England,
is decidedly interesting. The equipment includes
incandescent electric lamps, while an air current
is directed upon the eyes and nostrils to protect
themn from smoke. A telephone apparatus 1s also
provided, so that a fireman, when he enters a bwid-
ing, can always maintain communication with the
force outside, and, if necessary, surnmon assistance.
The helmet is specially designed to facilitate the
penetration of dense masses of smoke.

sokdokkk

OwinG to the rapid destruction of the world’s
great forests, the preservation of timber {rom insects
and decay is becoming a question of vital mmpor-

tance, Many efforts have been made to perfect
a process for this purpose. One of the most success-
ful 15 adopted by the Awer & Lord Tiwe Co., of
Chicago. The timber 1s placed m airtight cyhnders,
where 1t 15 first subjected to steam under pressure
to remove all air from the pores of the wood, after
which the air and steam are exhausted by a Deane
wet vacuum pump. When all the vapours and gases
have been removed, creosote is admitted mmto the
tank, and forced into the wood by a pressure pump
of the Deane duplex type. A Clayton air com-
pressor 15 next used to force air mto the tank, dis-
placing the creosote, and returning 1t to an elevated
storage reservoilr.

Automatic Weighing.

THE average housekeeper when making her
weekly purchases of tea, starch, and sugar 1s rarely
troubled as to how these and similar articles are
weighed mnto packages. This, however, 1s a problem
of considerable importance to the merchant, and
when tea and other household commodities m bulk
can be antomatically weighed into separate packages
of definite quantities at the rate of 7200 and upwards
per day, 1t 1s scarcely surprising that machmery is
favoured in place of manual labonr. An electric
weight repeater, not only accomplishes this achleve-
ment, but also does the work without waste, leak,
or stoppage. The material is directed mnto a bag or
package, and the machmne, once set, requires no
special knowledge to work efficiently. Anp mstant-
taneous electric cut-off to feed 15 provided, which
is stated to be more certamn than the slower means
hitherto employed. Another advantage 1s that
1t can be used as a meier (with electrical portable
register) either to or from mull rolls, bins or ship’s
hold, and thus used deal with 4000 bushels per hour.
It can also discharge quantities of 43 bushels direct
mto bags at the rate of at least goo per hour.

In May, 1903, five crates of coal, each holdmg
two tons, were sunk in Portsmouth Harbour, and
a similar guantity was placed at a coaling pomt
in small heaps, covered with tarpaulins. Six
months ago some of the submerged coal was raised
and burnt, in conjunction with the same amount
of that which had been kept on land. The results
showed that the submerged coal had the greater
calorific qualities. Further experiments on these
lines are now being conducted.

CLEAN, LEGITIMATE ADVERTISING.

Great care Is taken in adnitting 1o the columns of PROGRESS
nona but reliahle and clean advertissments of legitimate advertisers,
who do just what they advertise ; and we believe that there are
no advertisers represented in our ¢olumns to-day that our readers
need have any hesitanoy v patronising. We carefully investigate
the standing and relraluhty of advertisers befors accapting thew
husiness, but the most careful poblisher wiil at times beo unjlosed
upon by unscroputous persoms. Should any of our readers at
any time he dectived by an advertisement appearing m oot
columns, we shali desm it a very great favolr if they will
notify us promatly, and thereby emahle us to make a full and
careful invastigation, and thus protect our readers from frandulent
adverhsements stealing into our columns. We would adwngs our
reaters whan writing advertisers to mention PROGRESS as it will
ensure good service and prompi attention.

Advertising.

There’s a big field lying fallow in this Colony
for the proper pushing of manufactured goods
generally, and the man who gets in the first
sowing will reap a big crop in his line.

Let me do the sowing for you.

I write, plan, and conduct advertising on
up-to-date lines throughont the Colony, and
my services will cost you nothing.

Ask me how, and why.

Ronald S. Badger,

Box 14. CHRISTCHURCH.

F —REAL ESTATE.—

The Best Security on
Earth is Earth itself

AST

AND

EAST

Have you Idle Money ?
EMPLOY IT.

We have the Property
you want at the Price
you want to Pay.

NOTE THE ADDRESS....

EXCHANGE BUILDINGS,
LAMBTON QUAY,
WELLINGTON.

Progress Business Directory.
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AMERICAN ScHooL oF CORRESPONDENCE-—Engineerng by Mail.. ooz ‘ Hutsow & Co., L1p., PETER—Pipe and Pottery Works .. .. .. 3
ANDREWS & BEAVEN—Agricultural Machinery - 18 IrwiN, Harorp—Bird Scarer . . .. .. o 15
ANDREWS & ManTHEL—Engineers® Tools, etc. z Jackson, J. H.—Combination Boot . o .. .. .. Ig
ANDREW N.—CampbelhGas Engine. . .. . un. | Jenkins & Mack--Jenkms' ‘86 Packmg, etc. .. . . oI
AsgBY, BErGH & Co., LTp.—Ironmongery, etc. 1 ' Jo~NEs & Sons, LiD., A.—Robey’s Portable Engines, etc. . . I
Bapcer, R. S,, Advertising .. . . 17 Luke & Co., LTD., S.—Horzontal Engines, etc. .. e s .20
Barpwin & RAvwarp—Patent Attorneys 17 MATTHEWS LEICESTER INDENT Co.—' Frick ” Commercial Vehicles .. 1.
Barrantyye & Co., J.—Gentlemen’s Tailormg . .. R 18 McPree, Frora—Bed Foot-rest and Warmer .. . . R
BaANNATYNE & Co., LTp., W. M.—Nobhel's Sportmg Ballistite .. .. 20 Meapows, F, N, R—* Golden Valley "' Butter
BrirTiy, F. G. M.—Gold-saving Apparatus . .. .. .. I3 | Mmis & Co., Lrp.,, E. W.—Ironmongery
Brown, A. E. —Merndian Electric Lamps. . i3 | Mouart, B. ]J.—Fuel Economiser H

Borr L1p., A. & T.—Engmeers & Ironfounders

Brrrise THoMson-Houston Co.--Electrical Supples

CarRARA CEiLING Co., LtpD.—Stuccolin ., .

CaaMBeRs & SoN, Ltp,, Joun—Tangye Gas Englne. & Gas Producer .. n.

4 Newson, W. F.—Gentlemen’s Outfitting ..
20 Newrton Kinc—Land and Estate .. ..

3 Noves Bros.—Electrical Supplies etc. . .. .. ..
N, Z. ManvUracTurIinG & IMPoRTING Co.—Portable Electric Novelties. .

-

CoLLins Bros.—Waterman Fountain Pen.. 19 N. Z. PortLand CEMENT Co., LTD.—Cement and Lime ..

CooTE, HENrRY—Optical Instrument Repairer z Parairive Paint CompaNy—Malthoid Roofing ..

CRABTREE & Sons, W.—Sawmult Machinery, ete... .. .. .. 18 Price & Co., G. H.—Motor Mixrure ..

DaNEs & Sow, SAMUEL—‘ Reeves "’ \Voodspht Pulkeys .. s N 19 ReEceE & Son, E,.—Sportlng Ammunttion, etc.

Dickinson, C.—Tobacco and Cigar Tmporter .- . .3 Sipey, MeEecH & Co.—Houses and Land .. .. .. I
East & East—Houses and Land . 17 SouTtH BriTisH Insurance Co,—Fire and Marme Risks..

GeNERaL ELECTRIC Co.~—Electrical Supphes 20, StTorRIE, ALEX.—Farm Implements I
GovErRNMENT, N. Z.—Tournst Resorts .. .. w,  SyMonps, W.—" Allday’s ” Motor Cars .. .. .

GreeENsHIELDS & Co., F. 3.—% Gardner ”’ O1l Engine 19 | Warrace & Co, J. W —* Acme” Gas and O1l Engmes ..

Havwarp & GarraTrr—'‘ L. C. Smuth ”’ Typewrniter”
Heatn & Ross—" Straker ”’ Steam Waggon
Hewerr & Co., Ltp., H. O.—" Olwver " Typewriter
Homeeries, G. E.—Safety Scaffold Bracket

Watkins & Co., A. J.—Kalon Cameras .. .
WELLINGTON Piano Co., LtpD.—Pianos and Organ
witson & Co., Ltb., JouN—Cement and Lime

YEREX, BArRkER & Finvav Lrp.—Ellot-Fisher T
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QTRAKER STEAM VEHICLE

(As Supplied fo the AUCKLAND and WELLINGTON
C1ty Councins for Haulage of Read Metal), )

CAPABLE OF CARRYING 5 TONS
AND DRAWING 2-TON TRAILER.

Write for Catalogues containing Photos of Velacles for all Classes of Work.

N.Z. Representatives—

HEATH & ROSS,

HUNTER STREET, - - Wellington.

CAN BE USED IN STORM OF

4 E V E R WIND OR RAIK. NG
READY” EVER HEA

PORTABLE ELECTRIC NOVELTIES.
Highest Class. Simple. Absolutely Safe.
Invaluable to Clergy, Doclors, Travellers, Police, Farmers,
Householders, EVERYONE !
MANUFACTURED AS TORCHES, POCKET LIGHTS, CLOCKS, CAMDLES, HAND-LAMPS, Zc., &c.
PRICES FROM 10s UPWARDS.,
SPECIAL, FEATURE.— All Accessories including the Famous
Dry Battery Re-Fills obtainable FREsH irom the Coionial factory.
If not procurable locally, write direct to

N.Z. MANUFACTURING & IMPORTING CO. F

3, WILLIS STREET - WELLINGTON.

Sele New Zealand Agents.

WHM+¢¢+§§++§§+§+¢+ﬁ¢+§+§++

MERIDIAN LAMPS?

Twice as efficient as Ordinary Glow
Lamps. Light Immediately on......
Switching on. LAST LONGER. Cost

of Renewals same as Glow Lamps.

No Delicate Parts fo get ouf of order.

PERFECT DIFFUSION OF LIGHT.

' GENERAL ELECTRIC €0.°$ Generators, Motors,
Arc Lamps and Appliances Supplied

/ from Stock,
. ELECTRIC MOTOR DRIVES FOR MILLS, FACTORIES
...AND WORKSHOPS..,

Estimaiss Furnished for Elssiric Lightmp and Power Instaliation of any Mapmitude.

Electrical Engineer & Contractor,
A. E. BROWN, Hocton naneer & convasor

Office and Workshop : MARTIN STREET,
0ff Manchaster Strest. cH R l STG H U R c H .
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W. Crabtree & Sons,
CITY FOUNDRY,
Eva and Leeds Streets, Wellington.

Ornamental Ironwork for Buildit

Engines and Boilers.
Agents for Broadbeut's Hydro-

Contractors for Ironwork, Wellin

RS SRR R RSN

W

Sawmill Machinery, Brick Machinery, Sanitary Pipe Machinery,

igs, Irom and ~ Steel Joists,

Girders, Columns, Fvery Description of Vertical and Horizontal

Extractors. Sub-Agents for

Heury Wells OQil Co.’s Machinery and Cylinder Oils.

gton Town Hall.

L ,
Y W. Crabtree s Sons, yo oo
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ANDREWS & BEAVEN,

Confine their attention to a few

that they shall be Most Perfect, Up-to-Date and Reliable.

CANTERBURY . . .
MACHINE WORKS % Christchurch.

lines of Machines in order

SEED CLEANERS, for
and

OUR LINES

CHAFF CUTTERS, all sizes for all purposes.

all seeds, for Merchants
Farmers.

GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS.
| KEROSENE OIL ENGINES.

Full particulars posted to those i
about any of these machines.

who require information

@@@@@@@@@@@@@@@@@@@@@@Q@@@@@@@@@@@@@Ié@@@@ﬁ
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HOUSES AND LAND

FOR SALE BY PRIVATE TREATY OR AUCTION.

%

Consult us for Properties in
Town or Country.

We also make a specialty of
Outdoor and Clearance Sales of
all Descriptions.

Sales Held Daily in our Com-
mwodiouns and Central Rooms in
Manners Street (next Opera
House).

SIDEY, MEECH & GO.

A. R, MEECH H. M. BANNEHR.
General Austioneers, Land and
Estate Ayents, Commission Marchants,
Expert Valuafors, Eto.,

MANNERS STREET, WELLINGTON.
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| || A. JONES & SONS, L.

Hawkes Bay Implement Works,
HASTINGS, HAWKES BAY.

o
AGENTS FOR :

Robey's Portable
Colonial ** Light
Traction Engines."’
(8-h.p. only g tons)

Threshing Ma-
chines  specially
built for Colonial
use. ‘Jones Patent.’

“Giant”  Wire
Strainers, the most
powerful strainers
made.

We Give @

'.I‘he Best Value

your Enquiries
and ORDERS to us.

=

Y enscsssssssssassadsd gl

— T,
‘ATTENTION | 3F. s. GREENSHIELDS & CO.

Engineers and Importers,
Office—27, LAMBTON QUAY - - - - - WELLINGTON.

CONTRACTORS FOR THE SUPPLY AND ERECTION OF §

of power users is
drawn to the...

66 ys  WOODSPLIT
REEVES PULLEYS.
They are half the weight and
half the price of iron pulleys.

ALL CLASSES OF MACHINERY AND PLANT.....

NEW ZEALAND AGENTS FOR
Efectric Construction Co. Litd., Wolverhampion.
“ Garduner” Gas Engines—Stationary and Portable Oil
Engines, Launch Engines, adapted for either Kerosene or
Benzine Fuel.

4
Erith’s Engineering Co., Lid.- Patent Automatic Under- }

Built Honestly and Built Right.

WRITE T§ TO-DAY FOR LIST8—

SAMUEL DANKS & SON,

Manufacturers & Importers of Engineers’ & Plumbers’ Supplies,
10, BRANDON STREET, WELLINGTON.

feed Stokers.
N e 2 222 2 Sl Lo et s a s o s
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WATERMAN'’S

IDEAL Fountain Pen.

NO HUNTING FOR INK
NO SOILING OF FINGERS.
NO DIPPING.

ALWAYS READY.

No writer who has once realised the pleasure of writing with
a Waterman’s Ideal Fountain Pen will ever be bothered with the
old-fashioned steel pens and ink.

ONE IDEAL PEN LASTS A LIFETIME.

SAVES TIME.
SAVES TROUBLE.

Your eyes will admire its
Beautiful Work.

Your hands will take pleasure in 13
Delicious Smoothness.

Your brain will appreciate its
Absolute Reliability.

Your pocket will approve ifs

Moderate Cost.

Should any difficulty be experienced in obtaining this Pen,
write direct to

Collins Bros.

WHOLESALE MANUFACTURING STATIONERS
Auckland & Wellington.
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| GENERAL ELECTRIC CO., %22

I —British Thomson-Houston Co., Rugby,uEngIand.-E

Electric Dynamos, Motors, Pumps,
Hoists, Printing Press Qutfits, Electric
Mining Plants, Power Transmission
Flants, Meters, and Supplies of all
kinds.

95-Ton Electric Locometive, thirty of which
are now being manufactured by the General
Electric Co., U.8.A., for the Passenger Service
of the New York Central Railroad. Normal
Rating, 2200 brake horse-power ; maximum
rating, 3000 brake horse-power; speed with g
soo-ton irain, 6o miles per hour, I

General Electric CURTIS STEAM TURBINES \
for Direct or Alternating Currents.

Arc Lamps, EDISON and MERIDIAN Incan-
descent Lamps.

FLECTRIC DRIVE for Shops and Factories.

The General Electric Name Plate is a
Guarantee.

CORRESPONDENCE INVITED.

SoLe REPRESENIATIVES - AUSTRALIAN GENERAL ELECTRIC COMPANY,

NEW ZEALAND —Evan’s Buildings, Lambton Quay, Wellington. MELBOURNE —Equitable Buildings—SYDNEY.
hl
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S. LUKE & CO.,*=™

Engineers, [ron & Brass Founders,
and Boilermakers.

Highest Award at St. Louis Exposition, 1904.

Nohel's Explosives

¥ S S
GLASGOVW,

AAAAAAARNN
AAAAAAAND

Gained the
Highest Award,

THE

“GRAND
PRIX,”

4 For Excellence

1 of Manufactures.
¥ )
Cartridges loaded
with Nobel’s Sporting
BALLISTITE and
‘ = 14« EMPIRE* SMOKE-
£ Manufacturers of all kinds of Hydraulic < e LEssu::qwu:::’s are
< Machinery, Mining Machinery, Flax td '
: Machinery, Dredge Machinery, Marine : H
< Engines and Boilers. < USED BY
o < o SPORTSMEN
< s g ALL OVER THE
« TE ARO FOUNDRY, 3 VorLh
: Well ington. : WHOLESALE AGENTS :
L] Vorks No. TESFEPHONES— o s tad X W. M. BANNATYNE & 00., Ltd-,
i ing V , No. 89. ; , No. X "
:’Engmeermg, orks, No. 89 ces and Stove Department, No. 35 “: WELLINGTON.
A FESEEFEREEEEEEPEREEEFPEEFEF Y ER
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PERPETUAL MOTION :

The Inventors’ Paradox.

By . H. Ravwarp, M.E., Medallist, Techl Assocn, London

TuE seeker after parpztual motion has to the super-
ficial observer apparently bzen engaged in as frurtless
a task s the ancient alchemust, progenifor of the
modern chenust who spent years of patient research
for the elusive ‘° philospher’s stene’”  From tume
to time the solution of the problem has been boldly
announced but no wmventor has yet produced the
desired rosult although unwearying toil and experi-
mental research have, as in the case of the al-
chemists. led to other discaveries in the realm of
physics which have proved of inestimable value
to sclence and the mdustrial arts.

It 15 a settled prnciple m mechamics that per-
petual motion, m 1is purely theoretical sense, can
never be attaned for the reason that 1t 18 1mpossible
for a machine to exist mn which the element of
inction, mvolving wear and eventnal destruction,
is lacking Recent discoveries, however, appear
to mdicate that the great cbjective of so many
earnest mvestigators may, 1n 1ts practical sense,
shortly be arrived at. The discovery of radmum,
for mstance, has brought mmte the calculation a new
element, a natural store-house of energy, which,
from a human standpoint, 15 mexhaustible, and
which one day may be ntihsed for practical purposes.

Experuments have already been made by scten-
tists in the ntihsation of radium for motive purposes,
and amongst other expenmental contrivances a
radmm clock has been constructed (by Mr. Harrison
Martindale, of England} which, 1t 15 said, will keep
m motion for an indefinitely long period. The
apparatus 1s also mteresting as exhubitmg the dissi-
pation of the negatively charged alpha and beta
rays of radwm. A minute quantity of radium
supported 1 an exhausted glass vessel by a quartz
rod, is vlaced in a small tube. An electroscope,
formed of two long leaves or strips of silver, 1s
attached to the lower end of the tube. A charge
of electricty w which there are no beta rays 1s
transmitted through the activity of the radium
into the leaves., Thereby the latter expand until
they tonch the sides of the vessel, which are con-
nected to earth by wires, these wires mstantly
conduct the electric charge and the leaves fall
together Until the radwm is exhausted, which,
it is estimated, will not be for thirty-thousand
years this ssmple operation will be repeated every
two muntes. This may be one of the first faltering
steps upon the part of practical experiment leadmg
ultimately to the employment of the new element
for motive purposes

Study of the efforts of wventors in connection
with perpetnal mation 1s not only interesting, but
has an mstructive wnfluence, many mechanical
problems bemg mvolved, the exammation of which
is most beneficial m broadening the views and
enlightenimng the mind of the stucdent. The reasons
of faillure of the vanous conirnivances which are
briefly described in these articles will be at once
apparent to many rcaders who possess mechanical
knowledge, but upon the other hand a few of the
proposttions look so feasible that skilled mechanical
engmeers may be momentarnily at a loss to explamn
why the ‘" wheels won't go round ' intermmably.

The 1llustrations are reproduced from the not-
over-clear drawings filed with the apphcations for
the several patents; but 1t has been necessary to
much abbreviate the somewhat verhose descriptions
of the inventions which were given by the patentees.

mvented by the

shows apparatus
Marqus of ‘Worcester towards the end of last
century, and a forerunner of hundreds of motors

Figure 1

11

which depend, for theiwr alleged ability to ‘‘ mote,”
upon the assumption that it 15 possible to arrange

a number of equal weights upon the periphery of
a revolvalle wheel 1 such manner that the
welghts upon one swle of the axle are a ways
either more numecrous, or, .re further from the
axle, than those upon the cther side. The revolv-
abte wheel, A, had the arms, B, pivoted at
equal distances apart upou its circumferential
periphery.  Weghts, Ewere carried onc at the
end of each arm, and as the wheel revolved the
arms turned upon their pivots under the mfluence of
gravity, and the weights were thrown away from the

centre of the wheel upon one side, and,
fell towards the centre upon the other
side. In Figure 2 the endless cham, A

FIG. 2,

connected the chain wheels at the, topf ‘and
bottom of the frame, B. The idle wheel mud-
way between the t{wo wheels pushed the cham
laterally so that there was alwavs a greater length,
and consequently greater weight, of chain upon one
side of the wheels than upon the other side. The
large wheel at the top of the frame was provided to
convey the perpetnal power which was expected to,
but alas did not, eventuate.

In Figure 3 the wheel G, which was fixed upon an
axle journalled 1 the upnghts A, had a number of
cups arourxl 1ts circumference, and the ann of the
mventor was to arrange maftters so that while some
of the cups upon one side of the wheel each carried a
weaght, m the form of a ball the cups upon the other
side of the wheel were empty The ball weights,
I, were rased to near the top of the wheel, each in
one of the buckets, F, fixed upon an endless chain ;
as each bucket reached the top of its path the ball
rolled from it down a shute, K, into oie of the wheel
cups ; when the balls arnved, during the revolution
of the wheel at the bottom of the apparatus, they
rofled from the cups mnto the buckets, to berased to
the top of the apparatus for repetition of the oper-
ation, The endless chamm was dnven by the
revolution of cup-wheel, G, through the medium of
a spur wheel upon 1ts axle v huch geared with pimions,
D, upon the axles of the chain sprockets,

Tigure 4 1llustrates apparatus patented by Fergu-
son m 1770. A number of radial arms fixed to a
revolvable boss have each a jointed end, A, whichis
weighted, and also a guide frame, E, in which shdes
a weight, I, As each arm reaches a honzontal
position the weight, within its frame, shdes down,
and by means of a cord, C, which passes overa gaide
pulley, B, straightens out the jomted end, A, of one of
the arms which is then vertical. Upon the upward
travel {left hand) ef each arm the weight to which
it 1s connected falls back and the weighted end, A,
bewng released from the pull of the cord turns upon
its joint and falls nearer to the centre of the wheel.
Thus the weights upon one side of the boss are
farther from the axis than the weights upon the
other side.

FIG. 5.

Frgure 5 shows one only of a seres of wheels which
were all mounted upen the same axle, AJ3Each
wheel had two curved arms, E, pivoted opposite cne
to the other upon the rim, and each arm carried two
fixed weights, G, a boss, H, at the prvoted end of
each arm had a 1umber of teeth gearing with
similar teeth upon the pivoted boss of a lever, C,
carrying a weight, I.  The weights I, cansed the
lever, E, upon the nght hand side of the wheel to
project outwardly while the similar lever upen the
other side was drawn in by the other weight, I,
thus causing a preponderance of weight nupon one
side of the wheel. The curved arms were con-
nected by a system of rods, W, Q, pivoted fo
levers S, T, and levers, O, havmg toothed bosses
m gear with the teeth upon the bosses of the arms,

Figure G shows apparatus depending for its
eftect wpon the automatic transfer of water from
the periphery to near the axle of a wheel. The
arms, A, project radially from the boss, B, which 1s
mounted upon an axle, and each arm has a water
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bellows pump, C, upon its outer end A, and a similar
bellows, D, near its juncture with the boss, the
bellows being in communication through the arm,
which is tubular. The outer bellows has a weight
which causes 1t to expand when the arm reaches a
vertical peosition, whereby water is drawn through
the arm from the mner bellows, I}, and remains 1n
the outer bellows until the arm reaches a vertical
position at the bottom of its travel, when the
bellows collapses, under operation of the weight,
and transfers the water to the mner bellows.

Tt 15 obwious that if the apparatus worked as the
mventor intended, the water upon one side of the
wheel would be farther away from the axis than
the water upon the other side, and comsequently
the wheel should have revolved perpetually ,but 1t
did not.

(Lo be continued).

NOTES ON EARTHQUAKES AND THEIR
RELATION TO BUILDING
CONSTRUCTION IN NEW ZEALAND.

&
—

By F.pE J. Cizre, F.RILB.A

FIRST PAPER.

As Great Britain and most of her dependencies
have almost always been free from serious earth-
quakes, it would appear that there is not much
literature on Seismological subjects 1n our language ;
and though these islands of New Zealand have,
from time to time, been visited by severe shocks,
1t has only been within the last few years that thewr
effect on high buildings has been noted,

The first severe shock experienced by the writer
was in the winter of 1880, when the Manawatu,
Rangitikei and neighbouring districts were badly
shaken. On that occasion the tops of chimmeys
were thrown down, being, as is generally the case,
broken off immediately above the roof lne.
The rotary motion generally experienced was very
noticeable ; Dbottles and other articles, in many
cases, completing a half circle in their movements
during the shock.

It should, however, be remarked that most of
the chimneys that fell were built of the very poorest
mortar, and that those which were well constructed
generally escaped with but very slight damage.

During the construction of the New Zealand
Government Life Insurance buildmgs, in which
the writer was specially nterested, several bad
shocks occurred, in one case the wvibration being
almost sufficient to throw down the workmen who
were on the higher scaffolds, but, owing no doubt
to the work being “green” and therefore more
elastic than when set, no damage was done, Stones
lying ready to be laid were twisted out of position ;
but, as far as conld be seen, the walls were in no
case cracked. Some five or six years agoe the
swing of the large slated roof over the main tower
moved portions of the Oamaru stone immediately
below it. On this occasion the authomties caused
the upper part of the brickwork to be embraced
with iron straps, and this appears to have prevented
further damage in that direction,

It was, however, left for the earthquake of the
gth August, 1904, to show the guestionable nature
of Oamarn stone as a bulding material, Its
shearing strength 1s very slight, especially after
being subjected for some years to the decaying
influence of the acids in the air of Wellington.
As the gables rocked, the edges gave way and
portions fell. It is plain, too, that the adhesion
of the stone with imported Portland cement 1s not
good; and in future bwlding the greatest care
should be exercised i “ tailling-in ”* stonmes to the
brick backing, and in other ways preventing the
stones moving in their jomts.

As the expsrience 1n building earthquake-proof
buildings in New Zealand 15 still comparatively
small, 1t may not be ou* of place to study the
building laws and regulations that have been drawn
up in other aities, with a view to strengthenmg
edifices to withstand shocks; and with this idea
I propose noting pomnts taken from other regulations
which may be apphcable to New Zealand ;  but,
before domg so, it may be well to preface these
notes by the followmng quotations culled from
Milne’s writings on the subjecct,

“ Near to an carthquake omgmn, a disturbance
travels quickl, but, as it rachates, 1ts velocity
apparently decreasss.”

Ty the Toko earthquake of September 3th, 1886,
earth particles described paths which were nearly
cirenlar, and there were many which were elhptical
At other fimes 1t describes paths which are spiral or
like & figure 8. The elliptical path- are, however,
the most usual, and in the case of shocks the major

axis of such elhpses indicates the direction from
which the earthguake originates.”

“ Generally 1n all large earthquakes the destruc-
tion has been greatest on soft ground.”

* After a severe earthquake it has been observed
that many bodies (lke obelisks, grave stones,
chimmeys, etc.) have been more or less rotated.”

*The upper portions of the budaings suffer
greater motion than thewr lower parts.”

“ The pushing out of facing stones and brick-
work from the walls of buildings with an interpal
framing may be taken as an illustration of non-
synchronism in vibrafion period.”

¢ Portions of a buildmg which are not likely to
synchromise 1n thewrr wvibrational periods ought
either to be strongly tied together or else, by means
of jonts mternally left durmng the construction,
to be completely separated from each other ”

“Tn Yokohama experience has taught almost
every householder to make lus chimneys short,
thick and without heavy ornamental copings.”

“ Two powmts of ground, only a few feet apart,
may not synchronise in their motions.”

Alr. Mallet, 1n ns description of the great Neapoh-
tan earthquake of 1857 shows that if we have a
rectangular bunding the walls at rmght angles to
the shock will be more likely to be damaged than
those which are parallel to 1t,

“One conclusion which may be drawn from
observations of cracks i walls 1s that a cracked
bulding at the time of an earthquake shews a
certamn amount of flexibility. Whether a building
which has been designed with cracks or joints
between those partsiwhich are likely to have
different periods of vibration would be more stable
as far as earthguake shakmgs are concerned, is
a matter to be decided by experiment. Certaimly
some of the cracks which have been examined
indicate that if they had not existed the stram upon
the portion of the buildmg where they occur would
hawve been extremely great.”

“ Ragudity favours the transmission of mo-
mentum ; and with ngid walls we are likely to have
ornaments, coping stones and the comparatvely
freer portions forming the upper parts of a buillding
displaced ;  whilst with flexible walls, absorbing
momentum, in the friction of their various parts,
such disturbances would not be so Iikely.”

Within three-quarters of a mile of Professor
Milne’s house m Tokio there 15 a piece of ground
which has so great a reputation for the shakings 1t
recerves that he was told its marketable value had
been considerably depreciated, and that it was,
at the time of his writing, untenanted.

“ One writer gives an example taken from the
records of the Syran earthquakes of 1837, where
not on'y neighbouring villages suffered differently,
but even neighbourmg houses. In one case a house
was entirely destroyed whilst in the next house
nothing was felt.”

Many of Professor Milne's remarks have relation
to the geographical nature of sites, but these have
no praciical use with regard to New Zealand.

The following notes are taken from the Spanish
building regulations for Manila, which were drawn
up in consequence of the earthquakes of 18th and
zoth July, 1830

“ The height of stone walls of publhc buildings
must be 11 accordance with their use and disposttion,
but m private builldings they must be hmited to a
heaght icorresponding to the ground plan of such
buildmgs, but they can also have a basement n
addition.”

“ The length of stone walls cannot be more than
double their height without their being supported
by cross walls or strenghtened by exterior or m-
terior buttresses.”

“The thickness of stone walls must be af least
one-fifth of thewr heyght. In this thickness 1s not
included the stone facings or brick limings of walls,
which are not of the same construction throughout,
The thickness of transveise walls can be reduced
a httle accordmg to the span of the floors which
they support, but it must be never less than one-
eighth of the height.”

““ Stone walls which present the greatest number
of jomts and the greatest homogeneousness are
those which best resist ‘earthquakes ™

* Posts must be neither built mto nor touch the
walls ; the necessary space bemng left m order
that they may not mmjure the stone walls during
carthquakes.”

“ The szparation between masenry and timber
must not be less than about four-fifths of an mch

“ Though not forbidden mixed construction
must, as far as possible, be avouded, as the difterent
elasticity of the materials. of which such 15 com-
pos=d produces great derangementiof the different
parts.”’

“ For the covering of iron or wooden framework
blocks or cement of artificial stonre 1s recommendec.”

It would appear from different remarks scattered
through the building regulations, and a report of
the consulting committee of public works of the
Philippine 1slands, that the site of Mamila con-
sists chiefly of mud. Generally, 1t seems to be
constderedggthat]y water-soaked foundationsfare

particularly bad ones; and for this reason, no
doubt Dbuildings on the Wellington reclaimed
land suffered so much meore than thore which were
built elsewhere.

The Committee above mentioned recommended
won construction protected by concrete or brick-
work, Considerable emphasis 15 given to the
necessity of having very goed foundations, as it
has to be borne in mind that foundations have
to give unity to the building, and have to resist
the action of earth movement over the whole of
the buildwg.”

The commonly used arrangement of letfing wall
posts into walls 15 considered as vicious.

(To be continued.)

TIME RECORDING CLOCK.

4

Mr. Herbert H. Thompson, 132 Cambridge-street,
Biamingham, Eugland, 1s the mventor of ths
clever conirivance. The employee writes either
his name, 1n1hials, or number on a paper ribbon (A)
with a pencil, and then pulls down a lever (B).
Ths movement unpresses the tume on the paper

QUTSIDE VIEW, SHOWING PAPER RIBECGN AND
TIME RECORDING CLOCK.

mmediately above the signature. As the lever
moves back to its normal position it carnes the
record mside the box, where 1t is automatically
rewound, and bemg under lock and key cannot be
withdrawn or tampered with. The capacity of the
machme 15 only lunited by the length of the paper
roll, and about 5000 records can be made hefore this
requires renewal ; the portion containmg the records

VIEW SHOWING CLEAR PAPER ROLL, AND USED

PORTION WITH RECORDS.

can, however, be torn off for bookmg when wanted.
If desired the ribbon can be thrown out of gear and
the machine used as a time stamp for stamping
messages, letters, orders, etc. It can also be em-
ployed as a watchman’s tell-tale. The lightness
and portability of the machine make 1t well adapted
for checkmg the time of workmen engaged away
from the works.

For the extermination of the rabbit 1n Australia
an mgenious scheme 15 proposed by Mr. Wm. Rodier,
Tambua Station, Cobar, N 5.W. AMr, Rodier urges
pastoralists and farmers to abandon spring traps
and poison carts 1n favour of devices for catchmg
the pestiferons bunny alive. Whenr caught, the
females are to be killed, and the males liberated.
The reason for freemng the males 1s that, when they
outnumber the females, they will kill therr young.
Others, 1t 15 said, will be so persecuted that they
will not breed, and m time the bucks will worry
the remaming does to death, Thus 1t 15 proposed
to get r1d of the breeders, and m time the males will
die off by old age and their natural enemuies.
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Utilisation of Solar Energy. &

PREPARING FOR THE DAY'S WORK.

For centuries man has stiiven to devis2 a meoans
of utilising the heat of the sun for the production
of power. From this source the quantity of energy
derivable 1s shown to be equal to 1-h p. for about
4 square feet of recerving area. In 1670 Vilette
mzlted siver and copper by focussing the sun’s
rays with a mirror. Fifty years ago a solar motor
operated a printmg press m Pans, and James
Ercsson, of Momitor fame, 1s the mventor of a
wonderful engme, shown in the accompanymg
illastrations, which has been improved and rendered
more workable than at the tune of its appearance
m 1868, It 18 no exaggeration to state that this
sun motor, which 15 1m sucressful operation at
Pasadena, California, marks an era in the world’s
mechanical history. By the illustrations 1t will be
seen that the engine may be hkened to an enormous
open umbrella, with a part of the top cut off; or
to another famibar object—a bilhard-table amp-
shade. The intenior forms a huge reflector, 1n
which are 1,800 glass murrors, each about 3-in.
wide and z-in, long ; and these reflectors catch the
sunchine and reflect 1t upon a long, shm boiler, set
in the centre like the handle of an umbrella. The
retlecting surface, however, must be first set at an
angle to catch the rays; therefore the whole engine
is mounted on a tall iron framework, Lke that set
up for windmills, and under the bottom 15 an
equatorial mounting, something lke that used
with leviathan telescopes. The solar motor 1s
automatically balanced, the weight resting on
roller bearings, so that only a few pounds of hand
pressure are required to turn it m any way that may
be desired. When the operator wishes fo get up
steam he turns a crank and swings the reflector
into focus, guided by an mdicator. When the
focus 13 once obtained, the great umbrella, ke a
sunflower, automatically keeps 1ts shimng face
towards the sun, a common clock regulating its
movements. The motor works a fifteen horse-
power engme employed in pumping water. In
that land £ almost perpetual sunshine, which was
selected as the best place for 1ts first practical trial,
the reflector 1s focussed daily soon after the sun
has risen, At first the morning dew 15 seen slowly
to ascend from the gigantic mouth. Then the
bright glasses ghitter i the sun, and the heat hnes
begin to quiver inside the circle, the greatest com-
motion taking place round and about the long black
water-tube boiler, which, as the intlensity ot the
tocussed rays increases, begms to ghsten, so that
in any photograph taken of the machine the boiler
13 shown almost as purc white. Within an hour
of the time of turming the crank and getting the
focus—provided that no clouds intervene to throw
shadows mto the reflector—there 15 2 jet of steam
from the safety-valve. The ecngineer opens the
regulator, there is a succession of hisses from the
umbrella handle, and the high-pressure steam is
being conducted in pipes to a compound engine
operating a centrifugal pump. The sun, n fact,
15 drawing water at the rate of 1400 gallons a
minute. This 1s wonderful enough 1n all conseience,
but the mgenuity of the mechanism does not end
here. The fact has already been mentioned that
the reflector automatically keeps pace with the
passage of the sun across the firmament but there
are other labour-saving devices to Le recorded
The machine 6us 1itsclf ; the supply of water foi
the boiler 15 regulated automatically—as 1s also
the steam pressure, which reaches 1ts maximum
with a pressure of 210-lh. per square mch—and

there can be no explosion. Therefore, once started,
the solar motor runs all day without any attention
whatever  Then when the sun sinks so low that
there 15 no more heat, 1t will stop, rest over night,
and all that 1z needed to start 1t when the radiant
energy agamn asserts itself 1s the twist of a couple
of handles It should be added that the reflector
seldom requires cieanmg, and this, mdeed, 1s
practically the only manual werk to be done in

connection with the machine. This solar c¢ngine
was made in Boston, and its successful operation
15 the cutcome of ten year's experimenting,

The utiksation of solar enmergy is not, however,
confined to the Ericsson method, for a ¢communi-
cation has been recerved from an American engieer,
Mr. H. E. Willsie, 180 Broadway, New York, m
wiich he claims to have mvented, and perfected
beyond the ordinary experimental stage an entirely
new method of producing power from sclar heat
m contmwous commercial quantifzes. A Willsie
plant, 1t 1s said, will not onlv run night and day
as steadily as a steam-power plant, but also do the
same work 1m furmshimg power for electric lighting,
ice-making machmery, city waterworks, wrigation,
&c. Hitherto solar motors have stopped at might
and when the sun was clouded The new svstem,
says Mr. Willsie, will run a week or more without
sunshine, and the cost of storage mstallation be
extremely small. It should last fifty years, and
18 practical and efficient, Vith this method 1t 15
claimed that a 500, or even a 1000-h.p. plant may
be installed with but lttle more trouble than a
steam plant and with nearly as much certanty
of the result.

The ¢ Gardner” Oil Engine.

TreE “ Gardner” Brtish-made Oil Engine, as
1llustrated on the cover of this 1ssne, 15 the result
of many years' expertence and close study of
mnternal combastion engmes., There are said to
be over 5,000 now at work, varymng from # b.h.p.
to 60 b.h.p.

In 1891 1600 persons owned cighteen million acres
of land 1 New Zealand ; omne teriile tract, aggre-
gating 230,000 acres, then carried only sixty-five
people. In many of the resumed estates, under
the closer s=ttlement scheme, the returns have
proved to be fourteen times greater than those
formerly produced under land monocpoly.
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Applications ¥
2 for Patents.

The followmg lList of applications for IPatents
filed in New Zealand durmng the month of September
has heen specially prepared for PROGRESS.

19974—1st—Dl, W. J., Dunedm - Bicycie roller

brake.

1997 3—Ist—Gramger, A. ML Weed-cutting
plough

10976—Ist—Kennedy, W., Sutten  Plough-Lfting
attachment.

19977—4th—Tippett, E., Normanby  Cream-sep-
arator.

19978—1st—Davulsen W, Paparoa Brake for
cart, &c.

1gg7g—;3th—McIliim, F G London  Pnewmatic
tyre.

19980—4th—Smith 8§ Christchurch  Sandal
19981 —6th—Honry, J & Gabites A G, 5t Albans
N Z., Pocket flask and heater

1998 2—6th—Madder, W,, New Plymouth  Vote-
recorder,

10983—6th—Rerd, A., ,Whangamomona Haols
for rems, traces etc,

19084—;th—Alartyn, D. W., Christchurch  Sauce-

pan.
1998 5—6th—Beale, O. C. & Vader, C. ], Annandale
N. S. W.: Pano door.
19986—6th—Pollard, E. T. & Behrmann, E. L.,
London . Cigarette machine,
19987—6th—Pieper, H. Liege, Belgmum .
machine governor.
19983—6th-—Macdougal, J., Melbourne and South-
ouse, M., Sydney  Manufacture of pulp hollo-

Eleclric-

ware, &c.

1908g—Gth—Dewar, J. N., Leonora, Western
Australia : Ore-feeder for battery.

1g990—5th—Charleston, D., Melbourne Panc-
ture-s=ating compound.

19991—y7th—Hoskins, G. & C. Ltd.,, Svdney:

Jeint for locking-bar pipes (C. J. Hoskins).
199p2—ryth—Hooker, J. T., Hokitika  Luncheon-
can.
19993—2nd—Wilson, R., Dunedm : Street-cleaning
machine.
19094—38th—Dawvis, J. W., Auckland -
and focus distributor.
19993;-—Sth—Sibley, R. H. & Broun, A., Auckland
Game.
16996—8th-—Gniffiths,
bearmmg of wheels.
19997—8th—Troup, J., Christchurch
mg machine,
19998—4th—Branton, T., Blenheim
appliancz
199953—;thGramnger, A. M., Oamaru © Bird-trap.
20000—06th—Smclair, M. Dunedin  Drawmpipe
20001—j;th—Cook, W, E., Christchurch  Venetian
blind cord grip

Exposure
G., Birchfield Formmg
Bag-pint-

Flax-taithny

zo002—gth—Humphries, G E, Wellmgton Scaf-
folding bracket

20003—0Oth—Love, J. H, Auckland Protector
for dress.

20004—-6th—Oxley, H. H., Auckland TReversible
brush.

2c005—gth—Ford, A. §, Coromandel Ejectmg

Irquid from one receptacle to another
zooo6—jyth—Fletcher ] W Jun,
Clothes dryer
zoo0o7 —5th—Jaggs,
rron.

Welbngton

W. ], Auckland Laundry-

20008—6Hth—AcPhedran D T, Timaru Maul-
ring fastener
20003—6Gth—23ecLean, J. E, Dunedin Garment

match-stralker.
20010—6th—Pai1k, ]J. R, Wellington
catch (W. H Fahey).

Biooch-pm

2001 i—Gth—Roberts, J. H., Wamprata  Swingle-
tree and equalising-bar connection
zoo12—6th—Roberts, J. H., Waipiata. Plough-

cham connecting-hook.

20013—yth—>Mason, J., Brydon T., & Armstiong,
G. Dunedin Rope-block lifting-tackle.

20014—gth—Kempthorne, Prosser & Co.'s N.7
Drug Company, Dunedin Culmary-essence
manuafacture

2001 3—11th—Fowler, J. W., Whangarer Heads:
Exit-door.

20016—11th—Karl, V., Rotorna - Weed-eradicator.

20017—11th—Shelton, F. J., Wellmgton - Valve.

20018-—11th—Gordon, F. E, A, & Hepworth, E.,
Palmerston North - Washmg-flud.

2001g—12th—Pmtsch’s Patent Lighting Company,
Ltd.. London  Inverted incandescent gas-la,lﬁp
{J. Pintsch)

NovEMBER 1, 1gO5.
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200z20—12th—AMitchell, E  H., J., Travunua,
Tasmania, and dMeilor B F | Moonze Ponds, Vict.
Plough.

20021—12th—Bawden ]J. M
Egg-bailing cruet-stand

2opzz—i1zth—Lounat, P T
ment.

20023—12th—Hughes, W. E,. Wellington Steam-
distnibution for loccmiotive (H Lentz and C.
Bellens)

20024——12th—Bishop, R €, Chnstchurch
heated boiler.

20025—12th—DMnrphy, J and Harper, C, Fordell
Vehicle-shafts.

20020—13th—Cornwall H, G., Wellington
velope and sheet of paper.

20027—13th-—Wortlington Henry R., New York
Centrifugal tmibne pumps (F Ray)

Traralgon Victoria

Waitht Shmes-treat-

Gas-

En-

20028—13th—Hoppe, M A, Wellington  Muscle-
developer for fingers
20029—13th—Noedle R C Woodwille:  Clothes-

prop.
20030—13th—White ® H and Putchard G T,
Wanganm  Sash-tastener

20031—Ig4th—Scarr | S Hobart Tasmanma
Verman-trap.
20032—1i4th—5Scair, ] 8, Hobart, Tasmama

Portable-bed
20033—14th—Worthington, Henry B New York
Centiifugal turbme pumps (F. Ray)

20034—14th—Perrott, T H  Broken Hill New
South Wales  Lubnicator,
20035—14th—Smith, T W., Rangiwahia  TFiuit-

gutherer,
20036—I4th—Hatmaker, ] R, Pans Milk food.
20037—14th—Hatmaker ] R, Pans Milk tood
20038—i4th—Aundiecas, E I Leura, New South
Wales  Ascetylene generator.

20039—I4th—Falls, A L. Cambnudge Sl-sher-
handle fastener

20040—gth—DNMlacalister, J. Invercargill — Manule
feed.

20041—12th—Hatcher, E J. and Henry C,,

Dunedin  Steam coolker

20042—15th—Alley, C J., Faindon, ! ew Zealand
Chumng and crozing maching,

20043—13th—Parmsh, E. J., Sydney
sash sustamer.

20044—16th—Cra1g, C,, Aarton
atus for hiting rails

20045—13th—AMcCole, A., Onchunga
stocking.

20046—18th—>allabar, H. J., Liverpool, England
Printing and developing photographs.

20047 —T4th—Blackburn, F. and Robertson, [.,
Auckland  Non-refiliable bottle.
20048—14th—Harvey, W., Auckland

block for cheese-press.
20049—i4th— Johnston A, Devonport, and Jen-
kins, C, Ponsonby  Scrubber and Mop.
z0050—14th—DMcNalb, T, Lawrence  Ball socket-
jomnt for gas-hanging
2005 1—18th—Lucy, G.
rounclabout,
20032—18th—Wilson, A B, Brisbane, Queensland
Rotary engine
2003 3—18th— Jackson
Spark-arrester
20051— 1 8th— Jackson
Water-beater
2003 3 —18th—Haughton,
Emptying kerosene-tin
20036—135th—Co2 ] and Johansen, V, Auckland
Cycle-valve connection

Window -
Sighting appai-

Sock or

Pressure-

MWL, Capetown Acral

J. D., Prahran, Victeria
J D, Prahran, Victora

R S, ‘Wellington

20037—1gth—Green, Vv E Dannevirke Horse-
couplmg

20038 —1uth—Relly R D Wellngton Letter-
envelope, &c¢

20059— 1gth—AlcCallum, J Blenheim Bale-
band tastener

zo060—20th—Cotton, I', Hotnshy, New South
Wales Refuse-turnace

zo001—z2oth—Stebbing H  Auckland Post anc

letter cards

20062—z20th—DBaty, T B, Greyvmouth Steam-
engine

20063 —20th—Shelton F ], Wellington Gas-
heated Jaundry-ron

2000 }—21s5t—O"Keete P H, Giafton, N 84V

Salting or coining meat

200065 —215t—MacIntosh W P,
W. Tobacco highter

20060—215t—Paull, J, Wyndham N SV
opener.

20067 —z21s5t—Hughes, W. E, (Lentz, H, Berlin
and Bellens, ¢, Neully, Sur-Sewz) Steam distri-
butor for locomotive.

20068—215t—Sharpe,
suspender for bottles

20069—21st—DBtuer, J J.. Adelawdle, S.A. Piano.

20070—21st—Andersen, F. H. Auburn, Victoria.
Wilson, H., St. Kilda, Victona, and Rigby, E. ],
Malvern, Victoria  Steel bar manufacture.

20071—21st—DBussaker, C H., Cootamundra, N.S.
W Ascetylene generator.

20072—z218t—Ells, ] €. Melbourne,
Watch and clock regulating tag.

Annandale, N.S.

Gate

J. Glebe, N.SW Wire

Victoria

20073—218t—Jones, H. H., Wellhngton. Boot
polish.

20074—2ist—Dwon, F. A, Albany, N.S5W.
Eaves, gutter fascias.

20075 —20th—Collier, G., Chnstchurch Damper

for register grates.
20076—:218t—Grofskl, J.
draulic ram.
20077—=215t—Head, J. A., and Leach, G. D. L.,
Lyttleton * Burglar alarm.

A,, Christchurch Hy-

20078—z2nd—~Clegg, A. J.. Hawera® Indicating
closing and sorting maails.
20079—22nd—Johnson, A., Picton . Game.

20080—22nd—International Cigar Machinery Co.,

New York ; Tyberg, O., Pomnt Loma.; Luckett,
W. S, New York ; Lake, L., Brooklyn; Kught,
H., Jersey Citv, Hethenington, F., San Juan,
Porto Rico  (igar Machmery,

2008 1—22nd-—Houghton, E. M., Detroit, U.5.A :
Blackleg vaccine

20082—13th—D>MDllar, R,, Outram - Sprayer.

2008 3—20th—Irwin, E, A,, Timara  Paper stand
and cutter.

zoo84—:z22nd—~Gale, J., Timara .
pmns of traction engme.

2008 3—z2oth—Hall, I. H., Tnvercargill .

Key for securing

Hair pin,

20086—215t—Smuth, C. B., Dunedin Sphere
forming machine

zo087—25th—Hudson, R, Wellington: Walls,
Partitions, &c.

20083—z53th—Bayley, R., New Plymouth: Boot

sole attachment
2008g—20th—Builton-Bennett, R. J., and Shad-
gett, W, Penrose Electric belt.
zoog0—23th—Ham, H., Fielding
frame.
20091—22nd—Kmnmimont, A, Gisborne Slaughter-
man's tree.
20092—26th—Cowern, F. ]., Kaponga
tastener
200G3—26th—Baskmville, A, H., Wellington Brages
2o094—26th—Crump, [. B., Ballarat, V ictorna.
Potato plantmg attachment to plough.
20093;—26th—Hughes, W. E., Wellington ; and
Levmge, H. M, Okato - Candle or lamp holder,
20096—:23rd—Thurgan, E. W, Auckland : Buckle,
detachmg tongue from strap.

Flax stnpper

Mazlbag

2c097-—27th—Olsen, T, Wellington: Attachmg
trace spealler to trace.
2z0098—.7th—Nicholson, ]., Sydney: Separation

of gold

zo0099—z27th—Nichelscn, Sydney  Saving gold.

joooo—:27th—Dnliller, A, Dunedin Surgical
appliance.
30001—z7th—Palmer, F. H., Wellington: Boat

lkeel,

soonz—:z7th—\Whelar, T. J., Hawthorne, Victora :
Label and address holder.

30003—z27th—Ford, A. C., Chnistchurch - Oil drum
or can,

30004—27th—Scott, G., Halswell ,
cow’s undder.

300035—28th—Aspinall, . W,, and Rigby, E. J.,
Mclbourne  Supplying water to rock drill.

30006—:28th-—Hughes, W. E,, Wellmgton ; Hinds,
H. H; Lews, G, J., Svdney; Grass, H.,
Broadford, Victoria Laying poison by hand

jo0007—28th—Regenerated Cold Amr Co., Bostcn,
U.3.A, Treating air,

joocod—:28th—Lamkm, C. J., Ngahauranga, and
Croll, C H G . and Mhtchell, A. S., Wellington :
Producer gas generator.

Injecting into

30009—:28th—Ashton, W. T., Makotuku Planing
machme
30010—28th—TItchen, T., Sydney: Overdoor.

3001 1—29th—Orr, L. A., Hukanm . Cycle drawing
gear

3001:2—23rd—Rash, C., Invercargill, and Cameron,
E A, Travellmg race for sheep.

joorz—j3oth—Lowe, G. [, Palmerston North :
Bicycle pump.

j0014—30th—DMail J S ; Stanton, W. J.; Storre,
P H, Wellmgten  Folding chamn.

30015-—23th—Allan, A. I. W., and McCullough,
AW Thames Gold-saving table.

30016—28th—Connell, J., Timaru.
attachment to foot

sooiy—3oth—Hall, R E., Port Levey, N.Z. . Gate
fastener

30018—30th
protector

joo1g—3oth—Charlton, J. R., Christchurch
venting horse from kicking,

Full particulars and copies of the drawings and
specifications in connection with the above apphca-
tions, which have been completed and accepted,
can be obtamed {from Baldwm & Rayward, Patent
Attorneys, Wellington, Auckland, Christchurch,
Dunedm, &c

Hill climbmg

Ellen, J, Staveley * Feeding bottle

Pre-

Tue mam bumlding of the Christch reh International
Exhibition: 15 to be of two stories and 850 feet long
by go feet wide, and the facade frontmg the 1iver
34 teet ligh with a central feature and two towers
120 feet high
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