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Noyes Bros.,

_ I, CRAWFORD STREET,
KRUPP Bl Mils, Stamp Batieres Vamer DUNEDIN.....

description.
English Cyanide Potassium and Sodium.

?:&E:R?cvuvssss s'::::u:‘el;‘ :t:'.m' And at Sydney, Melbourne, Adelaide,
Perth and Brisbane. 4

STAHLWERK’S-VERBAND Iron Works.
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THE MARVELLOUS

KALON -+

i 3 ; Movements
CAMERA., | /[ World
® l Hence our supremacy in WOI"Id’S
the various branches of .
aur business. Bl’alﬂS !

ABSOLUTELY BEST VALUE IN COLONY,
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- ) TOOLS FOR ENGINEERS,
I

THE FEATURES TOOLS FOR WOODWORKERS. LABOUR-
TO0LS FOR THE GARDEN AND FARM. | SA
Quarter-Plate—3Ib. Weighi—Lenses of Large Diameter, and : APPLIANCES FOR THE HOME. VING
Single Achromatic of Best Quality—Iris Diaphragms—Stops, j ALL EMBODYING THE LATEST IDEAS. DEVICES.

from 8 to 32—Revolving Magnifiers, magnifying at 4, 8
and 12 feei—Isochromatic Screen—Body, made throughout
of Mahogany, covered with Morocco-Grained Leather of very
handsome appearaunce—-Rising Front, for taking high objects
or avoidig too much foreground—Shutter: Bulb, Time, and
Instantaneous Exposures—Sheath very easily Loaded with

and

GUNS, RIFLES, AND « HORSFE BRAND"

Plates or Films. ! AVMMUNITION
LE L 1 " LUBRICATING OILS
P R l C E 5 0 s [ C 0 M P T E | The Finest Stock \ and the Famous
_— I in the Coiony. “ ILIOCLYDE”
WITH BOOK OF INSTRUCTIONS. # CVLINDER OIl.
Postage to any part of New Zealand 1s. 6d. A Great Stock of Up-lo-Date Hardware in Every Department.

Complete Qutfits from 8s. &d., postage extra, {
Order a Kalon at once, as the supply 15 humited, |

e —

A. J. WATKINS & €0, ™5™ Il | EDWARD REECE & SONS,

WYNDHAM STREET - - - AUCKLAND. Colombo Street - - - - - CHRISTCHURCH.
SoLE AGENTS FOR THE ‘KALON’ CAMERA. ESTABLISHED 1856.

Jenkins &° Mack,

Importers and Engineers, Coppersmiths, Brassfounders,

Manufacturers of
eaneers ol e, @O Metal Merchants,
e WELLINGTON - - - NEW ZEALAND.

Sole Agents for Jenkins’ Standard 96 Packing.  Best and Cheapest Jointing on the Market. MANUFACTURERS

Inspection and Correspondence Invited

IN STQOGCK

lrands and %o per Tubes Beware of imitations. The Genuine is always stamped with Trade Mark like cut. v 4
ot ol Gopner Shaals 'g6 will not Rot, Burn, or Blow Out, and will last as long as the metals which hold it. Steam v::::i: ?lc::;::
~ Steam Cocks, Screwed

grass and Copper Rods

Dlta Metal Koo A FEW EXTRACTS FROM TESTIMONIALS: “ We have bad Jenksw’s '96 in a joint for over || Steam Cocks, Flanyed
Muntz Metal Rods three vemrs pash. which we could not keep faght Steam Reducing Valves
Rishard’s Plastic Matal v Saved us its cost many times over,” e ¥ past, Seep uat Safely Valves
Copner ingats ) previously for more than four monihs at a fime, and it Gaup» Corks
Tim Ingots + Best steam Jointing we have used.” is atill tight.” Ejactars
LAY p— e T

. . . - »
Steam Sauges A FAIR OFFER.—Use Jenking’ ’96 Packing on the Worst Joint you have. If it is not as we GPim. lr(;%é: Castings

unmatal Castinys

Vatutim Gauges ;
S e Euges, Elo, represent we will refund the money.
b We invite steam users to Write us Direct.

Copper Steam Pipey, Elc.
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PRINTING

To the Point!

Fine Catalogue Work
Qur Specialty.

Progress Printing Co.

Limited,
96 Cuba Street, Wellington.
Telephone 2234.

Printers of ** Progress.”’

SMOKE _o
MOTOR MIXTURE

Composed of the Best Virgiman Leaf,
and Leading Englhsh Tobaccos.
Embodies the delightfully cool and
fragrant qualities of the most
expensive English mixtures.
Does not burmn away lke bhay
Remams dry to the bottom of pipe.

NOTE THE PRICE—

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

PREPARED ONLY BY

G. H. PRICE & GO,

NAPIER.

Write for our =200-page Illustrated
Handbook giving full particulars; it will

be sent free upon request. l

e  PRACTICAL ENGINEERING
TAUGHT BY MAIL = .2

THE GREATEST EDUCATIONAL OPPORTUNITY EVER
OFFERED TO MECHBANICS, ENGINEERS, ARCHITDCTS,
AND ALL MEN WHO FEEL THE NEED OF BETTE® EDUCA-
TION FOR ADVANCEMENT IN THEIR WORK.

Our Courses instruct you in all you ought
to know about Engmeening, Buillding, etc.

Th
iyt

They are clear, concise, comprehensive,
easy to understand.

They can be studied anywhere, at zny
time,

They are prepared so that the knowledge
secured may be immediately apphed to
practical use.

The American School of Correspondence offers
instruction in Elecirical, Mechanical, Mavine,
Locomotwe, and  Statiomary Engineering,
Electric Lighting and Refrigevalion, Surveying,
Naovtgateon, Mathematics, Archatecture, Min-
wng. Textile and Cronl Engineering, Butlding and
Contraching, Avchitectuval and Mechanical
Dravnng, Mumapal, Structural, Railroad,etc.

THE AMERIGAN SGHOOL OF GORRESPONDENGE,
AT ARMOUR INSTITUTE OF TEGHNOLOGY, CHICAGO.

T Cut out and post to-day.
AMERICAN SCHOOL OF CORRESPONDENCE.
Gentlemen,~—Please send me your 200-page Hand-

— L book, and full wnformation vegavding your course in
ADDRESSES : |

107 Lambton Quay, Wellington. |
Princes Street, Auckfand. (H.0O.)

131 Cashel Street, Christchurch.

10 Rattray Sireet, Dunedin.

ANDREWS &« MANTHEL &

Consulting, Mechanical,
and Electrical Engineers,

Successors to NEES & SONS

GHUZNEE STREET - - - WELLINGTON.

Large Stocksof Wood-Working Machinery, X ‘
Engineers’ Tools of every description, Pack-
ing, Beltings, Oils, Saws (circular and band},

Every Description of Repairs Executed on Shortest Notice.

NOTE ADDRESS—

ANDREWS & MANTHEL,

Engineers and Machinery Merchants - - - WELLINGTOHN.

‘ NEW ZEALAND f

PORTLAND CEMENT C2

Highest Grade

Portland Cement
and Hydraulic Lime
Supplied to Pubhc Works
Dept., Electric Tramways,
Waihi Gold Mine, Barbour

Board, &c., &¢.

Send for Testimonials,
Ask for #Crown '’ Brand.

AUCKLAND QFFICE~—~
76, VICTORIA ARCADE.

WELLINGTON AGENTS—
Messrs. Riley & Holmes.

H. R. Cooke,
MANAGER.

***icwopfi*iivi**i**i********
“ STAR” BRAND

PORTLAND CEMENT.

o S

Twenty-Vears Reputation stands
behind every Bag......

—~ Equal to any Imported.——

EgTr~" 5HEr 1885.

WILSON'S

HYDRAULIC LIME

TrRADE * MaRrK.

AUCKLAND.,

«“ STAR BRAND

HYDRAULIC LIME.

The Best Building Lime.
Sets in Wet or Dry Positions.
Finely Ground, No Waste.

ESTABLISHED 1878,

Manufactured by.....

JOHN WILSON:&;:CO., LTD., AUCKLAND.

Agents in Fvery Centre.
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. SYMONDS & CO.,

g _ MOTOR
B AGENTS,
HASTINGS, H.B.

Agauts for “Allday’s ™
Light Motor Cars,
“J. A P.” Motor
Bicycles,

i TR - Repairs Executed.
- ' Motor Spirit and Ouls
kept m Stock.
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Newsonfor
Attire. =
B

THERE'S no better sign of
self-respect than a man's
pride 1n hus attire

Note the Spotless Linen
and the well-oul suit which
beget the confidencz of a
self-respecting busingss man.

These details are yours for
Newson attends experien-
tially to Mercery wants and
High-class Tadlormg ordars
for Business, Sunday and Other
Titnes,

W. F. iéwson,

Merchant Tailor
and Mercer...

80,CUBA STREET,WELLINGTON,
3 Doors helow Winder's.
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Twice as efficient as Grdinary Glow
Lamps. Light Immediately on
Switching on. LAST LONGER. GCost
of Renewals same as Glow Lamps.

No Delicate Parts to get out of order.
PERFECT DIFFUSION OF LIGHT.

GENERAL ELECTRIC C0.’S Generators, Motors,
Are Lamps and Appliatces Supplied
from Stock.

ELECTRIC MOTOR DRIVES FOR MILLS, FACTORIES
«.AND WORKSHOPS...

Estimatus Furmshed for Elsstric Lighting’and Powsr Installation of any Magmtude.

Electrical Engineer & Contractor,
A. E. BROWN, Secticel Engner & convactr

Office and Workshop : MARTIN STREET,

Cif Manchester Strest. c H R I STC H U R C H r
AL ASSsAsssssss s st st ot el ol s e s o
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E. W. Mills & Co.,

LIMITED.

General and
Furnishing Ironmongers,

SHOWROOMS :

JERVOIS QUAY, VICTORIA & HUNTER STREETS,
< WELLINGTON.

.... Retail Department....

TELEPHONE No. 3s. Telephone Orders promptly attended to.

PETER HUTSON

& CO., LTD.,

PirE AND POTTERY WORKS :

WALLACE STREET,

Dry PrEss Brick WoORKS :

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.

(Ory Press Brick Works, Newtown. Stack 140t kigh.)

!
|
|

“AOME" Gas & Oii

Engines ¥

RELIABLE
AND .
EconomicaL., ¢

+

REQUIRE
LEss
ATTENTION,

+

DEevELOP
PowER AT
Lower CosT.

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

J. W. Wallace & Co.,

54, VICTORIA STREET WELLINGTON,

'F. STAPLES.

102 LAMBTON QUAY, WELLINGTON.
Telephone 243. (Next Aldous.)

Plumber, Gasfitter
Locksmith, Electrician
and

Generzl Repairer.

NEWTON KING, "

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

NEW PLYMOUTH & STRATFORD

Esrabrisaep 1879,

Dairy Farms.— 100 Acres to 500 Acres ; Easy terms of payment.

Sheep and Cattle Country.—soo Acres to 5000 Acres in Grass,
or portion in Bush.

SPECIAL.

3,178 Acres : 850 acres in grass, halance in bush ; 600 acres rich
beach land, and balance rolling country, with snitahle buildings,
dairy factory, &c., £8,500.

DICKINSON,

IGARETTE MANUFACTURER,
IGAR IMPORTER & TOBACCONIST.

Vice-Regal Cigarettes
Price’s Mixture.

Grand Hotel Buildings,

2, High Street,
<%s.. DUNEDIN.

Manufacturer of
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e BLUTHNER

World’s Foremost Piano.

BRILLIANT TONE
SUPERB APPEARANCE N/
PERFECT CONSTRUCTION

$

1 ddddaddod

Inquiries
are mvited.

EASY TIME
PAYMENTS

can be arranged
when purchasing

The Bluthner.

TUNING

15 carried on by

an English Expert,
specially brought
out for the ...

purpose.

Telephone 1887.
ATA

WELLINGTON PIANO CO.,

53 MOLESWORTH STREET, WELLINGTON.
e e e e e e e e e s e e e e g
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‘“AGME” PRESERVATIVE

WILL ensure Butter reaching FEngland, Africa or other distant
markets in Perfect Condition, and

No other Brands can Equal it.

“ ACME® has proved itsell Superior to all other Preservatives
after severe tests of long storage of butter by several leading
Taranaki FPactories.

SEND FOR PRICES AND TRIAL LOTS.

F. N. R. MEADOWS, Wellington,

CHIEF AGENT FOR HEW ZEALAND,

Pearson & Rutter, Ltd.

Butter and Cheese Merchants,

MANCHESTER, LIVERPOOL & WELLINGTON.

Are prepared either to Buy or to make Liberal Advances on Consign-
ments of Bulter and Cheess for the English, African, and New Zealand
Markets. Consigninents a Specialty.

Talegrams ; Cablegrams :
‘' PEARSON RUTTER,” WELLINGTON, “PEARUTTER,” WELLINGTON.

Codes: Western Union, A B C, #th and Sth Editions.

A. & T. BURT, Ltd.

.
ALiSIngDS OF Bnglneer-s’
MACHINERY. <. DUNEDIN,
MINING MACHINERY A SPECIALITY.
DREDGES | SOLE MAKERS OF
ENGINES ‘ Calder’s Patent Stone Crusher.
BROILERS ! (DOUBLE ACTING}
PEI/TON WHEELS | Capacity, 15 Tons Per Honr.
A ts b de for
PUMPS | Crusher o be seen at work.. .
PIPES Thes Machine 15 @ Decided Ismprovement on
FLUMING, Erc. i Existing Types.

BRANCHES @
Wellington, Aucklaad, Christchurch, Invercargill, Port Chalmers.
........ ENQUIRIES SOLICITED........

N
Not the Same as Others,

MALTHOID
ROOFING

classes of
buildings.

Twentieth Century Product, the result of Twenty

Years’ Experience in Roofing Manufacture.....

E
THE PARAFFINE PAINT COMPANY, San Francisco.
ESTABLISHED 1884.
Samples and Prices from

J. BURNS & CO., LTD., Anckland. E. REECE & SONS, CHRISTCHURCH.
LL H. WILLIAMS & SONS, Naper. G. L. DENNISTON, Dunedin.

JAMES W. JACK, Weilington. THOMSOHN, BRIDGER & CO., Invercargill.

WELSBAGH LIGHT GOMPANY

OF AUSTRALASIA, LIMITED.

|
|
[
|
\
N P
|
|
i

SOLE PATENTEES

OF THE WELSBACH ngjARligUosF
eI E IMITATIONS
GAS LIGHTING. | NS.
i
i [ W W

|
|

SEE THAT EVERY MANTLE BEARS THE CoMPANY’S REGISTERED TRADE
Marxk, viz: THE W IN STEERING WHEEL.

SPECIALITIES :

IxcaNDESCENT Gas Burners {Upright and Inverted)
INCANDESCENT Gas MANTLES (Welsbach, Sunlight and Gladiator}

INCANDESCENT Gas GLasswaRE {Plain and Fancy) including all
the Latest Patterns of Jena Glass and Shades,

IxcANDESCENT (as Arc Lamps (mnside and outside, mcluding
High Power and Inverted)

INCANDESCENT (3aSs Frrrings (mcluding Inverted Pendants and
Brackets}

INcANDESCENT Gas STovEs {The well-known Kern Gas Radiator)

IncanDESCENT KERosaENE Lamps (for Hanging and Table use)

NEW ZEALAND OFFICE AND WORKS !

48 VIGTORIA STREET .. WELLINGTON.

AGENTS ALL OVER NEW ZEALAND.
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Business Notices.

PROGRESS il be mailed vegularly every montl io
any address 1n the colony on payment of the Annual
Subscription — Five  SrrLLiNgs.  To Ausivalia ov
Unted Kingdom, 5/6.

R

The Edator wnvites contribuitons (which must bear
name and addvess of sender, not necessarily fov publi-
catton) dealing wilh progress made 11 any process or
method deveciby ov induectly connected with mechantcal,
Industrial o commercial work. In mo case can
vejected copy be veturned unless acconmpanied by ad-
dressed enwelope beaving half-peuny stamp , nether
can the Editor euter into corvespondence conceruing

vejected contribultons.
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Al commanications to be addressed - *' The Editor,
ProGRESS, Progress Buildings, Cubx street, Wellmg-
ton.”” Telephone 2234.
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Tn case of change i addvess, oy wregularity of ihis

papers’s defivery, subscnibers should send vminediate

nolice.
LR

Wholesale agents for New Zealand and Australm
—Govrdon & Goich Propinetary, Linnéed.

OFFICES AND REPRESENTATIVES.

AuvckLanp—]. Henfy Mackie, - Mercantite  Cham-
bers, Queen street. )

NEew PLyMout1H—Bewley & Gnffiths,

Hawera—W. A Quin.

Napisr—C. H. Cranby. °

Hastings--]. A. Fraser,

Wancanul—]. L. Stevenson.

PaLMERSTON NorTHE—Ravenhill & Co.

NeLson—C. Langley Bell.

Curistcauvrca—A. H. Hart, Gloucester street.

Hokrriga—T. W. Beare,

Oamaru—E. Piper,

DuvEDIN—Mirams Bros., Joel's Buildings, Craw-
ford street.

InvERCARGILL—]. F. Lilhicrap (Hall, Steut &
Lillicrap.)

Progress

With which is Incorporaled
The Sclentffic Mew Zealander.

Published Monthly by Baldwin & Rayward, Patent
Attorneys, 71 Lambion Quay, Wellingion, N.Z.

BRIEF FOREWORD.

‘Tae contents il of the current number announces
many carefnlly selected articles, and we believe
our readers will vote February ProcrEss the best
yet produced. Next month this journal will expand
to the extent of an additional eight pages, in order
to deal completely with Motors and Motoring mn
New Zealand. Further particulars will be found on
another page in this issue,

VALE! LABOUR PARLIAMENT.

Tue proposed gathering of the various forces repre-
senting Capital and Labour in New Zealand, which
was to have eventuated under the above somewhat
misleadng title on the z2o0th 1inst., has Dbeen

abandoned.

White applauding the concliatory suofif of the
Labour Parhament we caunnot altogether arrive
at a satisfactory deduction regarding the possible
conclusiveness of 1ts work. The 1dea of bringing
such parties together to discuss leadmg ques-
tions, whose contentious nature must exist until the
end of all things, was certamnly a very high and
meritorious one. At first sight, 1t appeared to mark
a trend m the directron of the substitution of the
self-interest of a group of individuals for the self-
interest of the whole community, and which, taking
concrete form, was to give promise of the regulation
of our commercial policy by those immediately
concerned 1n its success. In short, the un-
paralleled situation presented 1n  law-makers
discussing a wa legis with the representatives of
the busmmess public provoked a feeling that the
mdustrial peace of the future was to be assured.
But wdeals were shattered : the quibblings of parties
turned predestined harmony mto discord ; equal
representation became a difficulty ; nomination, to
the satisfaction of both parties, an impossi-
bility. The industrial employers wished fo know
the degree of weight that would attach to the
resolutions of the conference, and 1in many directions
they held that, though good nught come from the
meeting, the 1ssue was problematical. The New
Zealand Farmers’ Union stubbornly refused to jom
the Parbament, for the simple and happy reason
that they had nothmng to discuss; while representa-
tives of the Labour division capped all by demanding
expenses and fifteen shillings a day for attending
that which, as the Pramuer stated, was for their own
good.

Perhaps the chief cause for regret in the failure of
the Labour Parhament lies in the shelving of matters
which have no connection with party. Much was
expected of the discussion that would have kept the
domngs of the International Harvester Company
before the people. This concern, be 1t remembered,
continues to trade m the mdst of reputedly ad-
vanced legislation, promenading m business guise,
plus cajolery and dissimulation, as it unerringly
fights its way wnto absolute monopoly of the imple-
ment trade of New Zealand. Tariff reform, too,
needs considerable attention on economic grounds.
Anomalies abound ; and there 15 none greater than
that pictures, pamtings, drawmgs, engravings, and
photographs, which so matertally assist the techn:
cal and artistic bent of the community, should have
to bear the mmposition of twenty per cent. duty.
Of the other questions, we have to mention the need
for a discussion on our Labour laws, and in giving
preference to frade uniomists, to stipulate for the
minumising of the unprofitableness of unskilled
labour by instituting classes, or degrees, whereby a
man will only recelve a wage commensurate with his
ability. And so on, ad ffmium, could the Labour
Parliament have dehberated. Perhaps, when the
diametrical opposition of parttes ceases, such a
gathermng will be possible. Until then, the best
medium of redress 13 the press of the colony, for it at
least reflects the opmtion of the people, who seldom
err oni questions of national wnportance.

AGRICULTURAL MACHINERY AND
COMPETITION.

Woat 1s far competitzon and what 1s unfair 7 I
this question could be settled, the trade and com-
merce of many countries would be benefited, But
much must depend on circumstances. There is
such a thing as “ healthy ”’ competition, which con-
duces to mdustrial progress, and brings the best to
the front, both as to man and as to methods. Given
a fair field and no favour, reasonable trade rivalry
1s not altogether a bad thing, but when some of the
competitors are hopelessly handicapped from the
start, then the contest cannot assuredly be called
equitable. That the contest between British and
Amencan agricultural machmery in the colonies
18 hardly being carried on upon reasonable lines,
evidences continue to accumulate. We have
received from Mr. P. H. Evans, the secretary of the
South Australian Chamber of Manufactures,
Incorporated, cuttings from one of the Anstralian
dailies—the ddverttser—dealing with the importa-
tions of harvesting machmery and other mechanism
mto that State. As far back as nearly a year ago
that paper made special enquiries upon this matter,
and the information then received in special inter-
views 15 worth recalling at the present time. DMr.
C. D. Lennon, a prominent member of the Mel:
bourne Chamber of Manufactures, stated some time
back that “ at every port of the Commonwealth
foreign-made goods were arnving in shiploads.
In Adelaide he had seen 250 copies of Austrahan-
mvented harvesters landed from New York, the
freight on which was less than the freight from Mel-
bourne to Adelaide’” Austrahan agricuitural
machinery manufacturers have ponted out that
there has never been a really high tariff on machinery
in South Australia, Probably 15 per cent, has been
the highest, but 1 Victoria 1t went up to 60 per
cent. on some hnes. The protective tariff m South
Australia has given way to a revenue tariff, and the
outside duty 15 now about 15 per cent. They con-
siler that the duty should be at least 25 per cent
on certam lines to assist them to fight against the
inrush of Amencan goods.

What (1t is asked) can Australian manufacturers—
who work under the eight hours' system, and don’t
believe in making slaves of therr men—do against
such competition ? With reference to the season
before this the number of harvesters imported into
Scuth Australia from various outside sources was
decidedly heavy. Reports make the total from 250
to 500 by one firm. The duty is 124 per cent. on
the mvoice, but at what price are these mvoiced ?
From official informafion received 1t appears that
harvesters have been invoiced at £38 2s 6d., plus
10 per cent., a total of £41 18s gd. The retail price
to farmers in South Australia 1s about £80. Seed
and manure drilis are mvoiced at from {12 108 to
£16 16s 8d, and £18 135 plus 10 per cent. These
drills are sold in South Austraha at from £36 to £40,
Another lime which will affect the trade in South
Australia is the importation of stump-jump ploughs,
We understand that some were imported from
Canada, and were exlibited at the last Adelaide
show. Up to the present the effects are not greatly
felt, but if these ploughs are invoiced on the same
basis as harvesters and drills they would come into
South Australia at £10. These ploughs weigh about
81 to 10 cwt., and are sold at £20 to £22 in South
Australia. The outcome of the agitation in the Aus-
tralian Commonwealth will be awaited with much
interest by New Zealand and British machinery
manufacturers alike, for the latter are no strangers
to keen competition from Transatlantic sources, and,
therefore, have sympathy with the former.
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Paragrams.

Mr. G. W. Leadley, of Ashburton, one of the most
prominent of Sounth Island farmers, and vice-presi-
dent of the New Zealand Farmers’ Union, stated a
few days ago that during a few years frozen meat, to
the value of £22,000,000, had been exported from
the colony.
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Wellington has accepted the tender of Messrs.
Turnbull and Jones, agents for the Westing-
house Company, for the electrical plant for the
power-house extensions. The figure 18 1375 7s.
The unsuccessful tenderers were —Mather and
Platt, £2322; Brush Company, £2688; Electric
Construction Company, fz7oo; General Electric
Company, £2730; Dick, Kerr and Co., £3175.
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A successful flotation of the Ironsand Company 1s
said to be expected very shortly. Mr. Witheford
has been 1n constant cable communication with
those in New Zealand interested in the project, and
{accarding to the Taranaki Herald) the latest advices
are couched in very confident terms. The pubiic
may expect definite aunouncement at an early
date, and previous disappointments are Iikely to be
sunk 1 the assistance of a good future for the
potential industry.
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The Labour Department has of late been sending
a large number of men to various public works
throughout the colony, especially to the North
Island Main Trunk bne. The steamers every week
are bringing over many men seeking employment,
attracted here, no doubt, owing to the prosperous
state of the colony. Some are first-class labourers
for pick and shovel work, but others, again, are
altogether unsuitable as clerical vacancies are
limited.
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The mmproved trolley-head for electric tramways,
wmvented by Mr, Garnet Holmes, of Wellington,
1s highly spoken of by all the electrical engineers
to whom it has been shown.. The patent has been
taken out in the names of Messrs. Holmes and Allen,
who are fellow employees m the Corporation tram
service ; and it 15 not unlikely that Mr, Holmes
may at an early date go to London with a view to
bringing the improved device under the notice
of electricians and tramway experts at Home.

¥k ok K ¥k

There are forty-three electric tram cars running
in Wellington. Three of these (combination cars)
were built locally,and two more, of the Hongkong
pattern, are in course of construction in Wellington,
It is likely that the Corporation will budd 1ts own
cars in the near future. Machmery is bemg pro-
cured, and preparations for such work are being
made. Of course, the under gear will, as at present,
have to be imported, but with this exception the
cars will be the product of municipal industry.
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Reports received by the Minister for Public Works
indicate that very satisfactory progress gemerally
15 bemng made on all three sections of the North
Island Main Trunk railway There are at the pre-
sent time about 1500 men employed on these works
which 1t 1s miended to push on with all expedition
during the summer months, Bad weather has
been experienced at the southern end of the line,
between Taihape and Watouru, one of the difficul-
ties of the department of the railway construction
being the excessive ranfall mn that localrty.
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That the improvement mn trade 1s becoming wide-
spread 1s deducible from the hetter position of nearty
all the world's commercial markets. This 1s shown
by the summary table which has been prepared by
the Board of Trade, showing the total imports and
exports of merchandise of the prmncipal countries
for which the particulars can be given. up to June,
1905, wclustve, and refernng m all cases to the
same period, viz., the six months ended June. It
1s worthy of note that the United Kmgdom heads
the Iist of thirteen countries as regards the magm-
tude of the imports and exports respectively, and in
this particular Great Britamn is even beyond the
United States, notwithstanding the vastness of that
country’s area. Bntish domestic exports are re-
turned broadly as 155 mullions sterling, agaimst
144 1 1904, and 142 m 1903. The newest total 15
four mulions 1n front of the United States. The
same pleasing tale of trade expansions s told by the
Board of Trade return relating to British railways,
which shows that the net receipts amounted to
£42,066,000 in 1904, as against £42,327,000 the year
before.

In speaking of his experiments, Tesla said
‘“ These experiments are my private busmess. I
will say, however, that we are doing very much
more than solving the problem of wireless tele-
graphy. In fact, I am satisfied of the practica-
bility of takimg wireless photographs, Very much
more mmportant things even than these will, I am
convinced, be accomplished 1 the near future.”
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A scheme has been mooted to utilise the Victoria
Falls for the transmission of power to the Wit-
watersrand mines {west of Johannesburg). Ix-
pert opinion is favourable., Tt is estimated there
would be a minimum supply of half a mulhion horse
power i the driest season. The Rand now con-
sumes 150,000 horse power, costing three muillion
pounds per annum. The cutting of a canal at a
point below the falls would mcrease the supply to
a million horse power,
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Dr. Chapple, who intends readmng a paper on
“ Human Progress "’ before the Sociahist Party, 1s
collecting statistics showing the physical develop-
ment of Wellington State School children, for the
purpose of comparmg them with data which he has
recerved from various parts of the world. He states
that the measurements, weights, etc., which he has
so far taken m Wellington show that the figures
as to the physical development of our chrldren com-
pare with those relating to the children in many
other countries,

* ok ok %k ok

The Christchurch Tramway Board has decided
to use some of tts old rails and materal, and con-
struct a branch hne from the Victoria street line to
Park terrace, to rejoin the mam line higherup. The
estimated cost 18 £I,700 to £1,800, mcluding new
material, estimated to be worth from £400 to £500
at the end of the term. The Exhibition Commis-
sioners are fo provide funds for the total cost, the
Board to take over the new matenals at valuation.
A five minutes’ service from the railway to the
Exhibition 1s proposed dunng busy parts of the day
and evening, the fare to be 2d, of which §d, by way of
royalty, be paid to the Commiss:oners.
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The new flagsiup of the Australasian station, the
* Powerful ' does not seem to mark a new era m
the defence of our shores, for she has the distinction
of betng one of the most obsolete cruisers that ever
carried the fiag in southern waters. The ‘" Marne
Engumeer " of November 1st, 1905, says.—'* Con-
siderable surprise was occastoned by the decision to
send the * Powerful ' as flagship to the Austrahan
station. She has always been a heavy burden on
the naval votes, and 1f the Admiral of the Australian
station does as much cruising as usual he will be
astontshed at his enormous coal bill.  The ' Power-
ful ““ cost over £7o0,000 before she was completed,
and since then nearly half as much again has been
spent on her in repairs and refits.”
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When George Westinghouse, as a young inven-
tor, was trylng to interest capitalists in his auto-
matic brake, the device which now plays so impor-
tant a part 1 the operation of railroad trains, he
wrote a letter to Commodore Cornelins Vanderbilt,
president of the New York Central Railroad Com-
pany, carefuily explaing the details of the mven-
tion. Very promptly his letter came back to him
endorsed 1n big, scrawling letters, in the hand of
Commodore Vanderbilt—*' I have no time to waste
on foals.”

Afterwards, when the Pennsylvama Railway
had taken up the automatic brake, and 1t was prov-
mg very successiul, Commodore Vanderbilt sent
young Mr. Westinghouse a request to call on him,
The mventor returned the letter, endorsed on the
bottom as follows '—* 1 have no time to waste on

fools.”
EE I S

ThelLsttrlton Times thmks New Zealand might take
a *“wrnkle " from Italy in the matter of the Inter-
national Exhibition to be held this year in Christ-
church In connection with the Milan Exhibition
of 1906, his Majesty the King of Italy will offer
prizes to the extent of £1,600 to exhibitors. This
amount will be divided as follows —(1) A prize of
£200 for automatic safety couplings for railways ;
(2} a prize of jfzoo for the best method of
testing high voltage electric currents without danger
to the operator, (3) a prize of £400 for the best and
most original exhrbit of machmery or manufactur-
mg process ; (4) a prize of £200 for the best estab-
lished method of distrbutmng healthy and pure milk
m centres of population ; (5) a prize of £400 for the
best type of popular dwelling adapted to the clunate
of Northera Italy, (6) a prize of fzo0 for motor
boats. In additton to the {foregoing there wail
be a national prize of £200 to the public mstitution
or private society which, during the last ten years,
has been most successful in the work of reclaiming
waste lands 1n mountainous districts and in improve-
ments of pasturage.

From returns supplied by the secretary of the
Timaru Harbour Board, it is evident that the South
Canterbury port is making steady progress. The
imports last year amounted to 76,901 tons, valued
at £227,224, while the exports totalled 78,026 tons,
valued at £1,042,463 The imports show a large
advance over those of 1904, both in weight
and  value, showing that the spending
power of Sputh Canterbury has undergone a
considerable expansion. Combtning the tonnage of
the imports and exports, we get a total which is the
highest in the history of the port, and which was
approached only in 1901, when the heavy ship-
ments of produce to South Africa were largely
responsible for the encouraging amount of 150,091
tons. The exports for last year showed a slight
decrease as compared with 1904, which 1s partly
accounted for by the potato blight, that caused a
drop of over 75 per cent. in the export of potatoes.
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In a new trunk-type air compressor, described
by the Amevican Machinist, the discharge valve
is of the full diameter of the cylinder, and seats
itself on the cylmnder end. The inlet valve—a
trifle less in diameter—seats on the outlet valve,
and air is admitted between the two valves and
enters the cylnder round the edge of the inlet disc.
The piston end accurately fits the face of the inlet
valve, and the clearance is nil, for the piston may
come right home and even Lift the two valves off
their seats. The cylinder cover encloses bath valves,
and a flexible diaphragm separates the discharge
space beyond the inlet valve from the air-inlet
central tube which admits air between the valves,
As the valves are so large, their lift is small, and the
principle of construction seems good, especially
for high pressures, for there should be an efficiency
of delivery of 100 per cent. of the volume generated
by the piston.
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Artificial moisture in the atmosphere is a necessity
when a building is heated by the air which issues
from registers connected with hot-air furnaces.
‘Where for any reason the outdoor air is abnormally
dry, and m passmg through a hot-air furnace it
expands and has a capacity for a greater quantity
of moisture, the room which it warms may be
raised to an unusually high temperature. say 80° F.
or more, and yet feel comfortable to the occupants.
When the air is i this condition it absorbs moisture
from the body rapidly without a chilling effect.
This is a recognised fact, and to overcome the
drawback, inventors are engaged in devismg
different kinds of humidifiers. This should suggest
to progressive furnace manufacturers the desirabihity
of developing some vapour-supplying device for
use in connection with their furnaces that wiil
satisfy the needs which they formally attempted
to supply by the provision of a water pan, and
which the public is being educated to feel and will
eventually demand.

NOTICES.

—_——

We have received a copy of the Austvalian Photo-
graphic  Journal. This pubhcation is conspic-
uous for the valuable nature of its hints to photo-
graphers, both amateur and professional, and is
distinctly a credit to the publishers.

* k %k & % ok

The Australasian Accountant and Business Man's
Journal, Dunedin, says :—Procress is splendidly
got up, plentifully illustrated, and reflects credit
on the publishers. It more than compares with
the Scientific Amevican, and that is saying a good
deal.”

SPECIAL NOTICE.

Owmg to the inordinate demands made on our
space by the rapidly increasing scope of the petrcl
motor, we have decided to issue a

Motor Number

for March next. March ProGress will, therefore,
be conspicuous for its high interest as affecting
the all-absorbmg question of the hour.

Order copies of PRoGRESS early, as our sub-
scribers are the first consideration. Only a few
copies will be obtainable at the stationers,

The subscription to ProGrEss is Five Shillings
for twelve months, payable in advance.
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... Nelson ...
Harbour Improvements.
PROGRESS OF THE UNDERTAKING. )

Written for PROGRESS.

Tue Nelson harbour works now 1n  progress
embrace the cutting of a new entrance to the har-
bour through what 1s known as the boulder bank.
The suggestion to open a new channel through the
boulder bank emanated from Mr. Leslie H. Rey-
nolds, m 1889, when he was called 1in by the Govern-
ment to suggest the best method of mproving the
entrance to the harbour. Mr. Reynold’s :dea was
considered at the time a fairly bold move, especially
as the previously expressed opmion concerning the
formation of the boulder bank presupposed a rock
core. As it happens, subsequent operations 1n
dredging through the cut have practically disproved
such conclusions. For some years prior to 1899
the navigable depth on the bar lay well beyond the
entrance proper ; and, as 1t continued to sericusly
decrease, 1t became absolutely necessary for the
harbour authorities to move m the matter. The
first investigations were made for the Admuralty
by Captain J. L. Stoke R.N., m 1850, at which
time the Waimea river discharged the bulk of its
tidal and river waters through 1ts eastern outlet
shown upon plan No. I, i a volume somewhat 1n
excess of the outflow of the Nelson harbour,
The combined flow of the Waimea river and haven
waters made seaward in an almost northerly direc-
tion, and was sufficient to mamtain a mmmum
depth of from nine to ten feet at low water.

Tt appears that about the year 1875 the eastern
outlet of the Waimea river commenced to shoal, and
shortly followmng became entirely blocked, thus
leaving the haven outflow to alone contend aganst
the heaving-up action of the sea, with the resuit that
the wave forces speedily acted upon the seaward
slope of the shoal, particularly to depths extending
to 12 or 15 feet below low water, and drove the sand
inshore, forming a crest, or bar, having a depth of 6
feet at low water, as shown on the chart prepared by
the late Capt. Johnson i 1882. Since that date the
sea forces have driven the bar in a direction mshore
towards the boulder bank some gco feet, and
the two fathoms contour hne an average distance of
7oo feet, with the result that the low water depth
on the bar crest has been reduced to about 5 feet dur-
mg favourable conditions, and to 4 feet following
north-west seas. This inshore fravel of the bar
has seriously interfered with the sailing course,
and has made the incoming or outgomng of vessels
a difficulty, to say nothing of the delay occasioned
through waiting for the tides, as 1t 15 only towards
high water that the larger vessels can negotiate the
bar. Mr, Reynold’s scheme of cutting a new chan-
nel through the boulder bank was favourably
received by the Marine Department, but to make
doubly sure the Nelson Chamber of Commerce, a few
months Jater, obtained a report from the late Mr.
Napier Bell, who was supplied with Mr. Reynold’s
plans and data ; and Mr. Bell evolved a scheme some-

what similar to that of Mr. Reynolds, the esti-
mated cost of whose design was f63,000. Up to
this time the harbour was m the hands of the Marme
Department, but m 1901 the Nelson Harbour Board
was formed, with the object of taking over the har-
bour and prosecuting the proposed work, The
first of the contracts for machiery and plant were
let in June, 1902, and the work of excavating the
new cut was put 1n hand early 1n 1903. The works,

teet at low water spring tides, and at high water
spring tides a total depth of 27 feet—the average
Iise of the spring tide in Nelson being 12 feet. With
this depth the port could be worked by the largest
vessels now tradmg there at any state of the tides.
The Harbour Board, in carrying out the scheme,
have for the present decided to construct the south
mole only, and dredge the channel in the first in-
stance some 600 feet in width; but whether they
are wise in omitting the north mole and narrowing
the channel remains to be seen. The dredging is a
fairly heavy work, especially through the boulder
banl, whlch‘ls composed almost entirely of grey
syenite, ranging from sand and shingle overlain for
some 10 or 12 feet by boulders up te nearly half a ton
in weight, and operations are being carried out by a
dredge of the combine type, with ladder and buckets,
and centnfugal-pump discharge. The buckets
empty the dredged material into a revolving screen,
which 15 perforated with holes of about 2} inches
chameter, through which the finer material passes
to the pump and is discharged on to the reclamation
area shown on plan; the heavier material being
delivered from the screen mnto barges, and utilised
in the formation of the walls. The dredge, designed
by Mr. Reynolds, was constructed by the Otago
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PLAN NO I: THE WAIMEA RIVER AND APPROACH TO NELSON HARBOUR AS THEY

EXISTED 30 YEARS AGO.

as designed by Mr. Reynolds, embrace the con-
struction of north and south moles, as shown on
No. 2 plan, flanking a cut seaward through the
boulder bank and harbour shoals, which would give
an entrance of 600 feet 1 width, and a depth of 15
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THE WORKS AS THEY ARE TO

BE COMPLETED.

Foundry, Dunedin, and is a fairly heavy machine,
The engmes are compound condensing, and are
capable of developing 375 h.p., while the boilers, of
which there are two of the dry-back marine type, are
designed to give the full head of steam reguired by
the mam engine, the winch engines and the electric
Iight plant, with which the dredge is supplied. The
boulder bank extends from what is known as Mack-
ay's biuff for a distance of some twelve or fourteen
miles, without a break, and 1t has always been an
mteresting feature in connection with Nelson haven,
many theories having been advanced regarding the
manner m which 1t was formed. Hochstetter, com-
menting on the matter, says :—'* The boulders are
entirely of syenite, and the same rock 1s found on
the precipitous bluff which abuts upon the sea be-
vond Drumduan., The source 15 thus explained :
fragments are constantly falling from the cliffs,
and the action of the heavy northerly swell, com-
bmed with a strong current, takes them towards
the sonth. The reason of their bemng deposited on
the existing line 1s that in all probability a sub-
marme reel underlies them, of which the Arrow
rock, 1n the entrance of the Nelson harbour, may be
regarded as the sounthern termination. This sup-
position 1s strengthened by the fact of the Arrow
rock bemg of the same altered sclusts as occur
immediately to the south of the syenite.” Others
agam have maintained that a reef underlies the
bank, and 1s the nuclens of 1ts formation. Mr. Rey-
nold’s theory, which, as already explamed, so far
appears to be correct was given by lum in his
report of 1899, wherein he says :—** The question
of the presence of a reef formation underlymg the
boulder bank was mentioned to me during my
inspection of the port but I can see nothing which
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points to or supports such a theory. After inspecting
the boulder bank and Mackay’s blufls, 1t appears to
me that 1t was formed in a manner similar to the
sand spits winch, as a rule, are to be found at the
entrance of the harbours on the New Zealand coasts.
There 15 no question, to my mind, that the material
forming the bank came from the vast shps which
have fallen from the bluffs, and that the harder por-
tions have been driven along by ths rip of the heavy
seas, which, in the past, have been probably more
irequent and of longer duration than at present.
The direction of the prevailing seas mn Tasman bay
18 from N.N.W , magnetic, and the general trend
of the boulder bank 1s, approximately, 5 S.W., so
that the seas impinge upon 1t at an angle of about 45
degrees, but the resulting rip or deflected force would
be 1n a direction towards S.8.W., which corresponds
to the general line of the bank. In nearly all the
bays on the New Zealand coasts sand spits will
be found extending from one of the flanking blufls
to the entrance, which 18 usually close to, or huggmg,
the other, and in many cases the seas 1mpinge rmore
at tight angles to the axis of the sprt than occurs m
the case under consideration. A very good example
of the formation of a bank against what mght
appear to be the forces of the sea 1s to be found m
the Farewell Spit, and a similar action to that taking
place there has, I consider, formed the bank at
Nelson.”

Considerable interest has been aroused n the
colony as to whether the cut will attain the object
for which it was designed. Should 1t do so the
benefit conferred upon Nelson and the travelling
public will be inestimable.

bustion engine is employed mn conjunction with
a dynamo and one or more eleciric motors. The

huge and unwieldy proportions of the earlier petrol- ©

electric chassis have gradually been replaced by
more graceful and compact combinations, until
we find a great city bke Vienma ou the point of
condemmung practically the whole of 1ts munictpal
fire brigade horsed vehicles and arrangng for the
mmmediate adopton of petrol-electric  vehicles.
Given the absence of necessity for cells, which aze
now almost umiversally supplied as an essential
part of any such system, we look upon the prospects
of these vehicles as bemg exceptionally bnght,
We have before us the confidential details of a
patrol-electric system from which all cells are
elimnated, swmitable and eflective provision for
starting bemg made without necessity for recourse
to their aid. In thus arrangement, one sees that
the mternal combustion engme 15, 1ndeed, supreme,
and that the electric elements are made dependent
upon and subsidiary to 1t.

Any examation nto the relative merits of
steam, petrol, accumulator or petrol-electric pro-
pulston reveals the fact that each has 1ts spheres
of application. Where the gmding considerafion
15 commercial efficiency, 1t 1s unperative that users
should be ever on the alert to apply the system or
systems best adapted to the demands of ther
customers and the circumstances of the particular
routes to be covered. Accepting these conditions
as sound, we can discover no evidence to support
the somewhat wild claims that the petrol engine
per se will Dbecome universal. Manufacturers
themselves, better than any, know the difficulties

THE DREDGE AT WORK, NELSON HARBOUR IMPROVEMENTS.

‘Rival Motive Powers.

&+
+

One frequently hears the opumuon given, and
more often tham not by persons mnocent of motor
experience, that the mternal combustion engme
has already relegated the steam engme to second
place in commercial motoring. The fact that the
petroleum spirit engime 18 first, and the rest nowhere,
in the field of pleasure or touring cars, 1s largely
accounntable for this prevalent view. A genume
conviction on this subject is engendered, too, as
regards even the most superficial observer of events,
by th: great preponderance of the newer method
of dertving power which 15 found mn the pnime
movers upon the popular motor ommntbuses of to-
day : and this last fact, more than all the rest put
together, 1s calculated to boom the explosion motor
at the expense of the steam engine. But 1t 15 early
i the contest to accept present expertence as
indicatmg any finahty m respect of the ultimate
ratios between steam-propelled and petrol-engined
vehicles. Further some account will have to be
taken of accumulator propulsion, for example,
the wide employment of secondary batteries n
New York City, as the portative source of motive
power for large observation cars, has already led
to valuable improvements. We find that system-
atised methods of re-charging and suspending
the boxes coupled with more careful supervision
and examunation, have resulted m a greatly -
creased hfe for the cells whuch, under such favour-
able treatment, retamn eighty per cent. of thewr
original capactty after twelve month’s use. But
the best results obtamed fo date in tius direction
exhibit costs for power which are much above
those of exther steam or mternal combustion engines.
The one other system which falls within the range
of practical polities 15 that colloquially termed
the * petrol-electric,” m which an mternal com-

which arise when petrol engines are mounted 1n
frames carried on non-resihent tyres, and how the
advantages of regular service and economy mn tare
weight are jeopardised by such ambitron. It so
happens that the specification for a double-decl
omnibus approaches the hmits which govern the
successful use of the petrol engine, for when rubber
tyres have to be discarded, ard when a 40 or 50-h.p.
engine has o be fitted 1 order to cope with the
increased demands which are consequent upon steel
tyres, greater tare, and heavier loads 1t 15 Dbetter
to rely upon steam power as a rule.  The exceptions
are where difficulties over water and fuel supply
ontweigh the advantage of a more flexible engine
and transmisszon. On the other hand, to quote
one mstance of many, steam may be preferable
in certain parts of the world, however difficult 1t
may be to obtain water, if a sand-lacden atmosphere
renders the essential draughts of air a source of
scored cyhmders. The fact that water provides
a pure medium to work msude the eagine must
often cause a preterence to be accorded 1t over
the mternal combustion engiue which 1s dependent
for 1ts workmg upon an external medium as well
as the fuel proper,

The petiol engine will prove best for loads below
3} tons, but steam will have a material share within
that range. TFor heavier loads, steam 1s superior.
Accumulator propulsion will always be limited
to charging centres but in the petrol electric system
the greatest possibilities of development le.

The German Quick-Step.

The aleriness and recepiivity of the Germans,
writes Mr. J. H. Yoxall, M.P., mn the Magaznne
of Commerce. do not anse from a better equipment
of bramns than the English, but from a better
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MR. LESLIE H. REYNOLDS,

Eungeneer, Nelson Havbouy Improvements.

equipment of education. Upon that topie I wiil
only here say that, class for class, every class of
the German population 1s better educated and
better tramed for its work than the corresponding
class in this country.

I have mentioned the lavish expense and yet the
buoyant confidence mamiest 1a the new Germany ;
combine these with mental alertness and business
and professional traiming. and you get the incentive
and the activity needful to produce ' push.” TLet
me show, by one contrast with ourselves alone,
how they push.

In the year 1504 no less than 3,348 commercial
travellers representing German firms visited Switzer-
land on business, many of them three or four times
1n the course of the year. In the same year no more
than 34 Bntish commercial traveilers visited
Switzerland at all.

I think 1t all comes round to that; the German
quick-step 1n trading, amassing money, distnbuting
it evenly, and using 1t 1n splendid civic and pleasant
private ways results, I thmk, from the German
quick-step m education.

Canada’s Industrial Future.

———

A GREAT expansion of commerce and a considerable
growth of manufactures are being looked forward
to by those who have Canada’s best mmterests at
heart, including, among others, the Hon. Chfford
Sifton, ex-Mimsier of the Interior, who has lately
been attempting to outhmne what will be the m-
dustrial history of that country withun as short a
time as the next five years, He prophesies a great
commercial development, basing hus opiion upon
the completion of new rallway systems, of an
increase of from cne to two mullions 1n population,
the openmg up to development and trade of the
northern regions, the pertecting of the system of
waterways, and the strengthening of the corps of
consular commercial agents aboard. Heartily we
trust that this pleasing forecast will be com-
pletely realised. Undoubtedly this authority 1s
right also when he emphastses the necessity that
exists for mmproving the waterways. While great
strides are, he admits, being made in the develop-
ment of systems of transportations by land, Cana-
dians, he considers, have not vet succeeded 1n making
the outlet to the seaboard what 1t cught to be for the
purposes of commerce, Canada 1s, he declares,
and must contmue to be, an exporting nation, and
the channels of 1ts exports must be the cheapest,
freest, and most economical possible, It should be
a nafional sentiment, he further nrges, that the
route of thewr commerce to the sea should be made
as perfect as the latest developments of science
would enable money to make 1t. He had said to
hrs former colleagues, and would say to them again
on every possible occasion, that one thing the
people of Canada would justify them m domng was
“the spending of sufficient money on the St
Lawrence to make 1t as safe as the occean route
to New York and Boston.” If British engineers
and machnusts can give Canada any assistance
m the great work of mmpraving the St. Lawrence,
which scheme 15 now engaging the attention of a
Canadian Commuission, they will be only too pleased
to render what help they can. To perfect the water
route, and especially to thoroughly equip the
different ports on the great lakes, will mean large
sums laid out upon machinery and plant of various
kuds, some of which might, we should think, very
well come from the Mother Country, And, even if
Canada supplies her own requirements in ihis
respect, there 1s another way in which English
machinery interests will benefit, for does not the
improvement of Canada’s exporting facilities mean
a larger export of wheat, and does not a larger
export of Canadian wheat mean more work for
British-made flour-mill machinery, wherewith to
grind 1t into flour 2 Assuredly it does,
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THE GAS ENGINE: ITS POSSIBLE
USE FOR MARINE PROPULSION.

+>

By CAPT. SANKEY, R.E. (Ret.}, M.Inst. C.E.

I his presidential address to the Imstitution of
Civil Engneers, Sir William White said . " the pro-
gress made 1 recent years with gas engimes of m-
creasing power naiurally raises the question whether
they may not take the place of steam engines, even
in Jarge shups. 1t may be that Sir Frederick Bram-
well’s prediction 15 correct, and that in less than
thirty years the use of gas engines will be almost
universal. Enthusiasts dream of a time when gas
turbines, instead of reciprocating engines, shall
be brought mto use. Those more competent to
judge than myself appsar disposed to thmmk that
very serious, if not msuperable, difficulties, e m
the way of this system of utilising power. How-
ever this may e, no initial steps seem to have been
taken to practically realise the idea."

As though in answer to the last sentence, a small
gas engine with producer has been constructed by
Messrs, John I. Thornyoroft and Co., Limited, and
has been fitted to a vessel oft, long ; the engines are
capable of developing 75 b.h p at 300 revolutions per
minute. Preliminary tests are said to have given
satisfactory results, and 1t i1s not wmn the least im-
probable that extended experience will prove the
suitability of such gas plants for somewhat Jarger
sizes. Snch success, however, would not justfy
th= conclusion that gas engines were suitable, or even
possible, for large ships, if only for the reason that
in the small plant referred to above, the producer
15 arranged to work with anthracite, and before any
practical success can be claimed for large marme
engmes 1t would be necessary to be able to use bitu-
minous coal The question has, however, reached
a stage in which a short discussion of the matter
1n general terms, will, we believe, be of interest to
Procress readers.

The first question naturally arising 15 Why are
gas engmes deswed for this purpose ? And the
answer is simply the far greater possibilities of
economy n ceal consumption, approximately in the
proportion of 1.8 to 1. It will be agreed that so
great a saving is worth striving after.  The problem
divides itself into two main sections, namely, the
gas producer and the gas engine tself.  As regards
the former, as already stated, and for obvious rea-
sous 1t must be capable of preducing a gas suitable
for gas engines from bituminous coals, and it s
more than doubiful whether at the present moment
such a producer has yet been devised for land work,
and, a forhor:, for marine work., The difficalty lies
1n dealing with the tars that result irom the distill-
ation of the coal , the bulk can be got rnid of erther
by separating or reburning (* fixmng.” as 1t 15 termed)
but the residunal tar gets mto the gas engine with
very mnjurions results. It 1s said that the Mond and
other sumilar processes effectually get rid of the tars,
and that the by-products are worth as much or more
than the coal consumed, 50 that the user in reality
gets his fuel for nothing ; 1t may almost be said that
chemical works are establhished, and that the power
produced s, so to speak, the by-product. Such
arrangements are, however, 1nadmissable on board
ship owing to the space occupled by the recovery
apparatus  The solution of the problem must there-
fare be sought by " fixing ™ the fars, that 18, by con-
verting them mto gas, and although the method 1s at
present not really practically successful there 1s no
reason to sappose that it cannot be made so, possibly
at an early date. The space occupled by pro-
ducers and their accessories, and thetr weight in
companson with boilers, are matters of great tmpor-
tance—they will probably occupy more room and
will weigh more than boilers; but, on the other
hand, it must be remembered that less coal would
have to be carried for a given voyage, and the saving
of space and weight thus effected would compensate
for the increased weight and space taken up. Gas
producers require a considerable amount of steam,
roughly m the proportion of 11b of steam to 3Ib of
coal, and this steam must be obtained by evapora-
ting sea water, so that provision wlll have to be made
to deal with the salt that will accumulate on the
heating surfaces and render them inoperative.lt
might mean, for instance, a duplication of the evap-
orative plant, so that one set might be cleaned whnlst
the other 15 at work, or else some form of scrapers,
as now used with economisers, might be appled.
The weight of salt thus deposited 1s not considerable,
amounting to about one ton per day for engines of
10,000 h.p.; but the umportant point is that the
thickness of the film of salt would imncrease on the
heating surfaces at the rate of about 4in. per day.

The evaporation of the water is wsually effected
in existing producers by means of a subsidiary
boiler, and such an arrangement would obviously
cause difficulty in dealing with the salt; but it
may not be impossible to utilise the heat in the

. exhaust of the engine for the purpose, together with

that 1n the jacket water. The amount of heat thus
available 1s amply sufficient, and with suitable
fan arrangements the steam can be evaporated at
atmospheric pressure.

In many producers a water seal 15 used around the
ashpit, and, obviously, special provisions would
have to be made to prevent splashmg and break-
mg of the seal mn a sea way. Probably 1t would
be necessary to devise some other form of seal.

Special arrangements will have to be made for
thoroughly ventilating the producer’s stokehole,
to avoid the danger of poisoning by carbonic oxide,
especially when battened down in heavy weather.
The * poling” of the producers would be more
difficult to carry out than on land, owing to the con-
fined space. In this connection it may be stated
that fewer men would be needed for attending to
the producers than are required for stoking the
borlers, On the other hand, the coal would have to
be lifted from the bunkers to the top of the pro-
ducers, and some form of mechanically driven coal-
conveyer would have to be schemed {or the purpose.
The above comprise, so far as 15 known, the man
difficulties to be overcome, and 1t does not appear
that any of them are insnrmountable

We must next deal with the engme. At the pre-
sent there are many designs of large gas engines,
which are running satisfactonly up to 2.000 h.p.
or over, and 1t 15 understood that the makers are
prepared to build up to at least 5000 hp So far,
however, all such engmnes have been of the hor-
zontal type, which is clearly madm:ssable for marine
work  There 15 also another important point to be
considered, namely, that the majority of these large
gas engines are working with blast furnace gas, and
1t 15 well understood that the same successful design
of engme, when working with producer gas, has
given great trouble owing principally te pre-ignitions
which are more ltkely to occur with producer gas
than with blast furnace gas. A few vertical gas
enges of small power are runmng satisfactorily,
but, so far, no real attempt has been made to buld
large gas engmes of thus type. It may besaid, there-
fore, without fear of contradiction, that a great deal
remains to be done before 1t can be hoped to apply
the gas engme for the propulsion of even moderate
sized ships, let alone really large ones. There s,
therefore, no object gamed m comparig the pre-
sent gas engme as regards space occupied and
weight with the marine steam engine: the com-
parison would be entirely in favour of the latter,

As there does not appear to be any gas engine at
present surtable, 1t may be mteresting to form some
1dea of what the marine gas engime may be like, and
to state some of the requirements it will have to
fulfl. It will clearly have to be of the vertical type,
and 1n order to obviate pre-ignitions, but also,and
more particularly, to obtain an even turning effort
without the use of a large fly-wheel a great many
cylinders would Dbe needed, each working on its
own crank. In this way the weight of the moving
parts would be reduced, allowing of higher speed,
and thus helpmng to keep the weight of the engine
within reasonable limuts; the engine, however,
would be a very long one. A further advantage
of thus design would be to materally assist in balan-
cing the engme so as to prevent vibration. In the
case of gas engines for driving dynamos, very large
fly-wheels are necessary, especially if the dynamo
is of the alternating type, and has to run in paralle]
with pthers when a coefficient of fluctuation of speed
of at least 1/200 1s needed. For marme work so
small a coefficient 15 unnecessary ; nevertheless, a
considerable fly-wheel would be required, even with
the large number of cylinders referred to above, and
difficulty may be experienced 1n housing this fiy-
wheel, and at the same time keep the propeller shaft
sufficiently low in the ship Obviously, alse, the
presence of a flv-wheel would make 1t much more
drfficult to start, stop, and reverse the engine. Pos-
sibly some gear may be devised admitting of
the engme running constantly in one direction,
but 1t does not follow that 1t would be
rellable when the power te be transmitted 1s large;
and, m any case, such a gear would probably be
cumbersome and nowsy. It has been suggested, m
order to gbviate the manceuvring difficulty, to make
the gas engine drive a dynamo, wluch, 1n s turn,
would actuate electric motors coupled to propeller
shafts, The engine would run contmuously at a
constant speed i one direction, but all, or any of
the motors can be stopped or reversed by the simple
mamipulation of a switch. The arrangement 1s
complicated and expensive, but has the ment of
great flexibihity.

Enough has been said to show that many difficul-
ties will have to be surmounted before the gas engine
will be able to compete with the steam engine for
the propulsion of ships of any size; none of the
difficulties mentioned appear, however, to be msur-
mountable, but they will have to be conquered step
by step, and with much patient effort and the ex-
penditure of large capttal. The above remarks
refer to reciprocating engines; there is, however,
another possibility, namelv, the gas turbine. This
form of motor is too little advanced to be able tc form

any opinion, but clearly such a form of engme would
obviate many of the greatest difficulties referred to
above, and would probably compete favourably
with the steamn turbine. The producer, also, would
be smmplified, masmuch as the presence of tars in
the gas would probably not be injurious to a gas
turbine,

A promising arrangement is the combnation of a
water turbmne dnven by a water jet, produced by
contmual explosions of a gas mixture in a chamber
mto which the water 15 continuounsly pumped back,
1 accordance wrth Mr. Voigt's patent.

Lastly, there 1s the possibthity of using the Diesel
engine with coal dust. Such an arrangement wonkd
do away with the produncer, but there are great
practrcal difficulties to be overcome.

Labour in Germaay.

DISPUTES ON THE INCREASE.

German labour statistics for the year 1go4, as
1ssued by the unpenal statistical office, show that,
all, 2040 strikes and lockouts took place, the trades
affected being as follows . —

Buildings 706
Waoodworking 417
Metal . 153
Stonemasons and kindred trades 11Q
Engineering .. .. .. 3r
Food (sic) .. . .. 78
Clothing . 76
Transportation - .. 57
Commerce . . 48
Leather .. . . 38
Textiles .. . . . 3r
Chemicals .. - .. 23
Printmg . .. . .. 23
Paper . .. .. . 21
Minmg .. . 20
Art trades .. . . . 4
Soap and candle making .. .. 3

Unfortunately, the figures do not give the number
of working days lost to the operatives in each trade,
nor the number of workmen affected. They do,
however, indicate how long the disputes lasted
numerically. Thus we are told that—

168 disputes lasted 1 day or less; 687, from 1 to
5 days; z7r1, from 6 to 10 days; 298, from 11 1o 20
days; 183, from 21 to 30 days; 149, from 31 fo 50
days; 130, from 51 to 100 days; and Ioz, over 100
days.

A further analysis of the disputes shows that 1870
were strikes, and 175 lockouts. Of the total, 1457
concerned demands as to wages, 613 relaied to hours
of worling, and 884 concerned political and other
troubles, The outcome of the 1870 strikes is sum-
marnsed thus.—

Successful .. 449
Partly successful 688
Unsuccessful 733
. .. .. 1870

The outcome of the lockout 15 thus indicated :—
Fully successful .. . 44
Partly successiul .. 43
Unsuccessiul . . 44
Unsuccessful .. .. 44
Total .. o 175

Companng the number of dispuries in 1004 with
those in former years, 1t 15 seen that last year’s record
15 the lughest since 1899, when the compilation of
labour statistics was first undertaken by the German
Government :—

1899 1363 1902 1135
1900 1500 1903 1501
1901 1109 1004 2040

The Textile of the Funture.

Certain advantages of ramie as the textie of the
future are set forth in the Indian Textile Journal,
which claims that ramie has the following advan-
tages ‘—that 1t 13 many times stronger than cotton,
flax, hemp, and the like; that it has a very strong
staple, from 3 . to 9 in.; and that 1t is easily
grown, as 1t acchmatises itself in almost any zone
where agriculture 1s possible. It crops in some
latitudes as many as four times per year. Fur-
ther, 1t 15 beautifully lustrous, more after the nature
of silk m appearance, and it does not rot, giving it
great advantages for many purposes, such as fish-
ing hues, nets, sail-cloths, boot and saddlery thread,
tarpaulins, rick-cloths, tents, hose, shop blinds,
boot Linings, and other requirements necessitating
exposure to damp. It is non-elastic, and therefore
is mvaluable for machinery tapes; mixed with
waool, it imparts non-shrinking possibilities to that
article,
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Dunedin Works of the Milburn Lime
and Cement Co., Limited.
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Tuere are very few industries connceted with
bulding materials or engineermg construction
which have undergone such a rapul development
during recent vears as Portland cement. A genera-
tion ago 1t was almost unknown, and 1t was applied
to very few of the uses which arc now closcly
associated with the very name of the matenal
The unmense utihity of the product has led to a
close study of the methods of manufacture, and
enormous capital has bazen employed throughout the
world it making inprovements, both as to process
and plant. The net result 13 that Portland cement
15 now looked upon by engmeers and architecis
as one of the most mmpoiiant articles m building
construction, more especially simmce the advent oi
re-mmforced concrete, 1.e. a combimation of wen or
steel with Portland cement concrete.

The qualty of the product has been vastly imi-
proved. A few years ago a tensile strength of 2001k,
per squate mch was looked upon as satisfactory.
At the present day 6co to Soolb.1s frequently 1m-
posed by engueers, It 15 mteresting to review
how this change has taken place, and we lLave an
evidence of step-by-step advancement at the
Duned:n Cement Works.

A brief history of this company 15 worthy of note.
In 1888 the valuable and well-known hme deposit
at Milburn, together with a small cement works,
was acquired by a syndicate of Dunedmn gentlemen,
This syndicate at once formed a powerful
company with a capital of £30,000, registered as

ROTARY KILNS,

tlie Milburn Lime & Cement Company, Ltd. The
quality of the lime was too widely known to cause
the directors any anxiety, and from the start a
satisfgctory business was done ; but with the other
branch, viz., cement malking, difficulties came.

The works were then situated at Walton Park,
about five miles from Dunedn, a site that seemed
to possess every disadvaniage, mvolving costly
carriage of clay, lime, coke, general stores, and
fimished cement, combined with unsu:table machin-
ery. After a few months’ working the directors
recogmised the gravity of the position and called
a special meeting of shareholders to decide whether
the company should retire from cement malking,
or acquire a new sight and erect modern works.
The *“modern ”’ works then erected were designed
after the Enghsh practice, viz., Johnson lalns, with
chambers, pullstones for grinding bLoth wet and
dry, the process adopted being known as the semi-wet
process. The matenals, hime and clay, were mixed
together 1in a wash-mill, thence ground 1 a wet
state and pumped on to chamber floors. The
burnung off of the previously loaded lkiln supplied
the necessary heat to dry the muxture for the
following kiln. At that tmme this was considered
to be a most economical method of manufacture.

The next step was to produce a finer ground
cement to meet the requrements of better work
demanded by the engmeers The muillstones were
thrown out and a complete plant known as Askham’s
pulventsing plant was adopted.

This was a distinct improvement on the old pro-
cess, but costly m wear and tear. It was run
with more or less success until :8g7, when, after

'a visit to America, the QOld Country, and the

Continent, the manager elected to replace this
grmding plant with a newer process of ball and
tube mills, the great advantage of these machines
bemg that the whole product 1s ground up and
reduced to the neccssary fineness without sifting.
The Milburn Company were the first cement makers
south of the Line to adopt the tube mulls, which
are stil i vogue and loocked upon by cement
experts as the Lest method of grinding

The company owns a dredge and complete
equipment for clay dredging, and the works are
well served with a siding from the main trunk line
drrectly into the warehouse.

The coal used for rotary burning is Westport
slack, which 1s dried and ground to a powder before
bemg 1mjected mto the kin. The site of the works

comprises upwards of four acres, one-half of this
bewng occupied by the varwus factory buildings.
This company has always made a point of storing
its cement for some weeks before bemng sent ont,
which 15 consilered prudent and in the imnterests
of the consumer,

The wvolume of Dbusmess has

DUNEDIN WORKS OF THE JMILBURN

To meet the mcreasing demands for Milburn
cement further additions and improvements became
necessary 1n the burmng department. In 100
the manager was sent to America to report on the
American process of manufacture by the rotary
kiln, with instructions that 1f he was satisfied to
order a plant without delay The advantages of
the rotary process of burming were so apparent
that a kin was installed that year. The Milburn
Coy. was again the first company south of the
Lme to adopt this modern process, and the ex-
perience of the past few years has demonstrated
the wisdom and efficiency of the selection.

As there appears to be no finality in the progress
of the industry, the company 1s agam compelled
by the increasing demaad to lay down more plant
for dry grinding, and nulls of the most powerful
and successfu! type made are now on the water
and will be shortly installed.

A description of the processes at the works at the
present time will be of interest to PROGRESS readers.

The lime, which 1s obtained from Milburn, and
clay, dredged from the harbour i close proxumity
to the works, are mixed together 1 a manner
protected by Letters Patent. The usual method
af supplymg heat to evaporate the mosture from
the clay 15 avorded, Thence the raw materials are
ground successively m pan and tube mills, thence
elevated to a storage b {24 hours capacity) and
conveyed, after bemng shghtly damped, into the
kiln. ~As this revioves 1t gradually forces 1t from
the back to the front, gettmg hotter and hotter
until 1t reaches the calciung stage. From there
1t 15 discharged 1 the form of small clinkers. It
is picked up by an elevater and conveyed auto-
matically to the chinker store where 1t 15 allowed
to cool and c¢ure. It &5 then ground practically
to an unpalpable powder m ball and tube mills,
the discharge of the tube mill being 1 the bulk
store.

The power 18 obtamed from compound jet com-
densing engines of 250 h.p. In addition there are
auxihary engmes for electrically lighting rotary
kiln drnve.
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KIELBEERG FACTORY

LIME AND CEMENT CO.

steadily increased from 70,000 to 150,000 bags per
annum. The works are fully employed, the
Company having large and important coatracts
with the Dramage Board, Dunedmr Corporation
Tramways, Public Works and Railways, Otago
Dock Trust, Water Supply, etc. In addition to
the cement-making business the company has a
large hme busmess, two pipe factories (Momer &
Kielberg) and phosphate deposits.

We hope on a future occasion to describe these
industries.

. 7
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PATENT ORE CRUSHER.

Messrs. A. & T. Burt, Lunited, engineers, have
recently turned out of their Dunedin workshops a
very powerful ore crusher, designed by Mr. G. Cal-
der, propnetor of the Valley quarries. The crusher
15 a distinet advance on anv type of stone breaker
at work mn New Zealand. The design embodies the
best features of imported machines, with mmprove-
ments which Mr. Calder has carefully thought cut
in his long and extensive experience with ore-crush-
mg machimes

The most unportant improvements consist of the
donble-acting cam motion, giving two crushing
strokes to each revolution in piace of one, as in other
reciprocating machmes, also the lever operated
by the cam shaft 1s of great length, which the design
readily permaits, thus giving a very low and economi-
cal horse power to drive the crusher at iull capacity.

In daily work the machine pats through 15 tons
of toad metal per hour, the mouth openmg being
rzin by 18m. Generally, the machine 15 well
proportioned in all details, first-class materials and
workmanship characterising its construction. The
main frame 15 a massive castmg weighmg over 4
tons, which, bemg self-contamned, does not regure
expenstve foundations This new crusher should
commend 1tself to all users of this class of machinery,

Messrs A & T. Burt, Limited, who are the sole
agents for this patent crusher, would be pleased to
arrange for those interested to inspect and view the
machme nt work i Mr, Calder’s quarry.
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THE NEW KNOWLEDGE.
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One of the most wteresting of modern popular
sclences hLagks s Professar Duaciu's  The New
Knawledgg * which gives a lucid accgunt of the
receat work of Professor Thamsan and the staff
of the Cavendish Laboratory, of Becqueret, the
Cunes, Ramsay. Rutherford, Soddy Lockyer, and
others g 1ts bearing on the electrical nature of
matter, the facts of radioactivity, the evolution
and imer-relations of the so-called chemical ele-
ments apd the meteontic hypothes;s  Here and
there y1 ;5 decorated somewhat gandi)y by passages
of " fine wyting,” for example

What a phantasmagoric dance »t 35 s dance
And what a task {or the masler of

of atoms !
the ceremantes For mark yau, the mutatnlities
af thuigs  These same atoms, maybe. 9¢ others

like e <omle tagether agaul, vibratwag, cluster-
mg, snterlocking, combining, and there resujis a
womain 3 Bower, a blackbird, or a lacysy, as the case
may be But to-morrow agam the dance 15 ended
and the ptoms are far away; someé of them are in
the feves germs that broke up 1 the dance, others
are “(he green hair of the grave,” and others are
blown abput the antipodes on (ht winds of the
OCtan The mutabilities of fhngs apd hkewise
the tears pf things for one 1thing after another,

" Like spow upon the desert’s dugly face
Lightiag a httle hour ar twa—y gane’

and the eterpal, ever-changing dance goss on
But these ' purple patches ” are easly separable
from the texture of the boolc : they ate yy1t but not
really of |t. When he sefs himsell résolntely to tus
task of axposition, the author can be s plam m s
neatness as the digmity of the subject demands.
He expeors nothmg from lus readet but *“ a high-
school education and a love of contempprary natural
knowledye *  He avoids the merely lustorical
method apd bullds up hus account of the pew science
irom the stgpdpoint of sumpheny of gppreliension
The new facts and the wisias 1hey open up 1o the
trained ymagwnation are consecutively set forth
1 the arder which best brings out their mutnal
relatians  The reader 1s lead on aver rough places
where ha will peed all his high-schaql algebra and
dynamuics and chemustry to make sure of lus footing,
with grewing confidence that his guide knows the
way, and that the goal 18 wortlt’ reaching. From
the thres entities—matter, ether ang energy—he
passes 1o molecnles and atoms, to the periodic law
with 115 baffling suggestions and brithignt forecasts ;
thence Lo 1he jons that conduct electyeny and s
cmpusmﬁar carriers orf electrons  Neat he reaches
radoatizvily and ihe mystery of vadiem with its
eays and emanations, 118 prodigious stores of end-
atamw energy tts growth, and s decay wto mert
and elemental hellum. If one metal may thus
“gramsemyate V 1tself, why may noe all 7 The alche-
mist may have been right m his aim  though his
methods  were futue. Are the * elements’’ ele-
mentary and sumple, or are they but complex
arrangements of one primitrve matier 2 Questions
like these are not merely posed and lejt  they are
faced any the reader 15 helped to ansuwer them m
the latter hall of the book. What if 1he distinction
beiween malies and electniody s suprifluous ?
Hubenp the cprpuscles pf whith marter 35 bualt
have Deey concelved as “‘carrters ™" o electricity ;
what if the carrter and the charge beone A charge
maviag with sufficient speed wauld have the pro-
perty we assign, as fundamental aad characteristic,
to the carcying mass, namely, the propecty of wnertia.
The pninciple of economy suggests that we (is-
pense with the notion of matter as unnecessary, and
thns lightened we are brought with a bound to the
electronic theory {not electrolonic, as the author re-
peaiedly colls 1t) namely, that particjes of matter
are but parliwles of negatwve efecinoly an swift
moton  thipugh the ether. Ltavmg the earth,
where the gpragieness of onr laborale;y Tespurces
headers Qur quest, we are next hrected to the sun
and stars By spectrum analyss we are able to
to test aue conclusions, under canditous of scale
and tempecature that have no paeallel gn this cold
and nareqw planet. The evidence that the efe
ments are dissolved by fervent heat, twat from hot
star to cold they increase i compleaity and mn
variety, that there1s a rhythroic process of inorganic
evolution and invalution, 18 cumulabive consistent,
meluctable  Professor Duncan skilfuly turns the
new hght batkward over the way he has Iraversed,
and shows 1hat it was straghy apd  wisely
thostn  J3e Yhrows 1t forward  ang  Yhereby
ilumines m part the unirodden path ghead The
saurces af the sun's heat, the caeth’s 2ge the pheno-
mena af the aurora, the zodwacal Light aad the
nebulx ehe decay and rebirth af the <gsmaos, all
come wtthn the sweep of his holaphate And he
leaves us with the convicton that we ace pot toiling
on a fool's chase. but have 1 our hands z clue that
will bring us nearer to the ultimate reality of thungs.
The bopk 15 one to be digesied by the thoughtful
man who has /ieard of the new discovenes and wants
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to Enow. Not for its wnformation mesely, though
that is '» the main both accurate and dul) but for its
suggeshon  dp7 ts call upon the thnking powers
of vy readers 1he book deserves a cotdia) wrlrpme
fsom ' tavmen in stience.”’

Impravements in Gold Dredges in
America.

The development of the gold dredge 5 pne of the
most imporiant features of modern mymng and 1its
effert vpon 1he worid’s ontput of 1he precious metal
1€ amportant {says a writer in 1hs New York " En-
gnrenng and Minang Jowrna) ') The efficiency of
the dredgs al large electrical pawer has been
demanstrated so successfully ellat the demand
for the machines 1s now very large  1here s hardly
a concern making these gold dredges which 15 not
working dvertime trying to catch up with ‘orders,
a considerable proporiron of which are for export.

The gold dredge has developed raprdly i the past
ten years Yhe type once established, iventors and
manufacturess have tried to increase ‘he size and
capacify  1mprovements in these thfechons are
charactenisfyc of the newest machkines A number
of big dredges are now in course of completion for
the Kiondyke, where 1hey wi)l be operated m con.
nectian with 3 gawer plant establislied a¢ Dawson
City  These will average a total af 500 horse power
for each machine, divided mto separate units of from
7 to 104 hoarse power induction motors  These
dredges will be among the largest m use, and they
will be eqympped with the most recent improve-
ments. The power honse at Dawson City will con-
tamn a kiowatt turbo-generator, driven by a 6oo-
h.p steam turbine This will represent one of the
first 1ps1ances pf a steam turbine wsed for mining
purposes m the Klondyke.

Symalar gold dredges are being bultm this countey
{for optration 1 Australila South Afnca South
Amenca and dafferent parts af out Pacific Coast
Five large dredges are now in course of con-
strucuon for a Caltfornian mining company These
will have 75 buckets s line, with a capacty of 7
cubic feet each : the total weight of the wpachines,
exclusive af framework and hull, will aggregate 2000
tons Heratofore, the largest dredges tonstructed
have had oaly 63 buckets, with a capacity of 6
cubic feet each  The tendency to bwld Jarger and
more powerinl boats 18 noteworthy.

The earliest jorms of gold dredges mn use were
aperated by steam, but 1t was found that they conld
be wsed problablv onlv where the ote was iich The
wark of developing the dredge was retarded for a
time and tt was nat untd cheap elecerie pPawer was
5upphed that the present movement assumed great
headway Calfoima has been amoug the hrst in
the field, bath m developing long-distance electrical
transmmssian and also 1 the utiisation gf current
for extensive mIng purposes. Startmg with hoats
that would dig 20,00 cubic yards of earth per month,
they have graduallv mcreased m size and capacity
until the larpest in operation to-day dig from 50,000
to 75.000 cubic yards of material per month  But
even ths 18 pol considered the bt Several that
are pow » cboIse of construgtion wll be capable
af handting upwards of (00,000 cutne yatds of earth
a month  The <it bucket has Leen cansidered the
standard for these machmes i the past few years,
but, as renacked, a few have been 1n aperatign with
oft. buckets and now a number will shartly be
launched 1 Califormia with 7ft. buckets

With mcrease in the size of buckets, and with
more of these on the endiess chamy, a correspondmg
mcrease 111 the zi1ze of the motors and hylls of the
ship follows  The standard hull of the larger class
of boats 15 36§t by goft., but the newer rrafe will
reach sodt tpazoft and some are tallung of Jaunch-
ing cralt Bo§t by sseft. On the lavies boals 150-
hp moters wiit be requred foy igpang, and ; i-h P
matars for dewving the centrifugal pumps  Corres-
pondulg tcrease w the size of the ruiatars foc gpera-
ting the decl, wiuches, stackers, deck pumps, and
screens will follow.

The size af the boat and tts general autlines must
be proportioped carefully to the number and size
of the motars, for the strain of handling the gravel
and screenmg s tremendons The bharmantsimg
of all parts of the baat has been a problem warked
out by enginerrs and mventors, so thal al) parts
now balance we)]l  Of the more than hall a hupdred
boats wow w opriation 1 Cabiorwa mosy v them
ase oi Abt bytkel Jypr

A recent repart ot 3 machine svpert showed that
the gald baats were being manufaceured n 1 $<9re
of different shaps throughout the cauutry, and that
the outpue was about one machine a weeh This
lurut was due entirely to lack of facilities for -
creasing the manofacture. Provision 1s beang made
to increase the output. Orders have been placed
for enough machines to keep the present shaps busy
for the nex1 five years.
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Electricity
Notes.
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The lengths of electric waves measured by Herz
and named after mum were found to be itso ft.
from the top pf one wave to the 1op 0f Yhe next.
The waves vied by Marcom m telegraphing across
the Atlantie are mwch longer, being 600 11 pr more,
They trave) at 1he same speed as Dght at the
erechble and aimos! nconcewvable rate of 18q o
mites per secqnd  But 3 wave af light measuzes
only a tew aullonths of an inch.

ok ¥ K kK

The combination of oxygen and hydragen, when
a minture of thiese gases s exploded. 15 believed to
generate a large amount of electricity.  The results
are very irregular, probably owing to the action of
moisture. At Jeast 10,000,000 molecules of water
vapour are Inymed for every pair of 10nt produced,
The energy ¢l dree by the explosion 15 very great
compared win} the amount required 1o form the
1wons so that ther formanon may only be a secondary

eflect
» ok Xk %k ¥

Elecerically driven ploughs and farm machinery
constructed by an Itahan hrm need for their opera-
tion two power cars stationed at each side of the
field, between which are stretched cables attached
to the plough, Electric current of about soo volts
1s taken from g trolley ine. The plough s pulled
by the cables from one side of the field to the other,
and when 1t reaches the end of the furrow it stops
automatically, corrent bemg cut off It cam be
run backwards pr Sorwards with ease

a4 & F kK

A broken overhead trolley wire s 2 $ource of
danger, and maore than one device far cytting off
the current arnd so rendernng the wire harmless has
been suggeseéd The latest wventian fgr this
purpose 1s fitted to each section of the wire, and con-
sists of an orgmary connecting ear, held in its
proper position by the stram on the trolley wire,
Directly this tepsion 15 released, as by the breakmg
of the wire, the current 1s cut off from the broken
section without any sparks whatever ragsed by

short cirewis
& & sk ¥ ¥

FLCCTRICAL pPUMPS 1N COLLIERIES —Speaking
before the Maachester Geological and Miniag
Society receatly bMc G. K. Hooghwinkl M IME,
M.I.E.E.. expressed the opumton that the pump
destined to supercede all others—and first of all
steam-drivenl pumps—was the electrically driven
high-pressure centnfugal pump. This, he says,
15 an tdeal minng pump, on account of 1t¥ various
and valuable gualties. includmmg cheapness, com-
pactness, sttong construction, and absoluie sepurity
from break dowg

LI B B

The snventdon of Yhe incandescent &M ethr Jamp
Ras heen cedehrated by foundmg a Thomas A
Edisen medatl  which has been entrusted to the
Amertcan Society of Electnica) Engineers

The circular (syued by the Edison Medal Associa-
tion announces that 1t 1s the intention that the
medal shall be awarded each year to the graduaiing
student who shall present the best thesis on some
ongmal subject from the universities anq colleges
of the Umited States and Canada whith have
regular courses an electrical engineerng It s
quite possible fhat if the Institute of Electrical
Engmeess was approached, the field of 1he com-
petition migh' be enlarged to embrace students of
New 2ealand Lojleges and vaiversshes

LR A

Two years age the use of windmill pawer for
generating ¢lectacity was successfully towed in
Europe. At Hamburg, and near Leipsic, there
are electrically driven plants which derive thew
power entirely from = the wind. Considerable
attention has lately been given to this guestion
in the western districts of the United States. So
great 15 the vanety there of home made ang com-
mercial windmulls that a special bullevss  describ-
ing them has been issued by the Depattment of
Agntulture Al kst Yhe windmills wese 10 Benerate
glectricity far lighting the barns and homes: but
to-day & goad maay ol them operate small electiic
motors. The windmulls used are of the ardinacy
types, buile ta transmut the full power gt the
MOVINg air cutrents to the generator lacated at
the bottom af the structure. A smgie large wmnd-
mill, of the home-made type or of modern commer-
ctal form, will, it 15 said, run a twa, three, four, or
even five horst-power motor.
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T Auckland Electric Tramways Company,
Limited, was formed in March, 1809, to take over
the existing horse tramways, with a view to thew
extension and conversion to electric traction.
Under the laws of New Zealand no private promoter
can apply direct for tramway powers; so, after
protracted negotiations, the Auckland City Council
applied for and obtained the City of Auckland
Electric Tramways Order (No. 1), subsequently
delegating their powers to the Company by a deed
dated June 28th, 1500. In due courss, the suburban
authorities, ten in number, followed suit. The
concession is for 32 vyears, affer which time the
local authorities may purchase the undertakmg
as a going concern, and confers upon the Company
the exclusive might to construct and work tram-
ways in the distnict.

The British Electric Traction Company, Limited,
were appointed consulting engineers, and in July,
1go1, contracts were placed with Messrs. J. G.
White & Company, Limited, for the whole of the
traction construction, overhead line, feeder system,
and power station and plant. Subsequent con-
tracts have been made with the same firms for the
cars and the condensing system. The consulting
engineers kept the comstruction and equipping of
the car depots in therr own hands. The track
construction inciuded in the present contract, and
completed, consists of twenty route miles laid to
standard gauge; and the Company was enabled
to instal double track throughout the routes where
heavy traffic was to be expzcted. Furthermore, the
clearway between the tracks is everywhere six
feet, enabling centre poles to be used to a very large
extent. )

The rails used on the straight weigh gzlb. per

ard. For the mner rail of each track, on curves
of less than jooft. radins a section weighing
g3lb. per yard is employed. It was ascertained that
37it. was the greatest lsangth that could be con-
veniently shipped, and that was accordingly fixed
npon as -the standard length for rolling. The
fishplates are z4in. long, weigh g52lb. per pair, and
are fixed with six bolts. The rails and fishplates
were manufactured by the Lorain Steel Company,
the specified proportions of foreign elements
in the rails being as follows :-

Carbon *45 to *55 per cant.

Silicon 04 to "08 per cent.
Phosphorus Not more than 10 per cent
Sulphnr Not more than "085 per cent.
Manganese 80 to 1°0 per cent,

The standard permanent way construction is
as follows :—the rails are bedded about 1in. in long-
itudinal concrete sleepers, 18in wide by gin. deep,

and arc edged on each side with one row of the
local bluestone setts, laid serrated, or * hit and
miss 7’ fashion. Between the sleepers the road
is excavated gin. deep and filled in with macadam
well rammed down.

Another matter, of which mention may be
made is the system of draining the track. As
the rainfall at Auckland amounts to about 6oin.

THE POWER STATION !

a year it was felt that the dram boxes which have
answered satisfactonlly m England would not
be adequate under these conditrons, especially as
the surface is macadam, and not setts. Accordmgly,
not only the rail groove, but also the whole width
of the double or single track 1s dramed. A narrow
culvert with concrete bottom and brick walls
is run across the full width of the track or tracks,
a slot being cut out of the bottom of the groove of
each rail to open into 1it, and s suitably connect-

THZ POWER HQUSE ;: SHOWING

IR W nis

" TR

CORLISS ENGINES AND GENERAL ELECTRIC C0Q.’S GENERATORS,

ed with the nearest surface water drain or gully.
The covers comsist of stout iron grids,and an
edging of setts is laid round the framework. One
of these arrangements is placed at the bottom of
each grade, the average distance apart being
about three-quarters of a mile. All points and
special work are also drained.

Coming to the overhead equipment, 1t has
already been noted that centire poles predomi-
nate, Span-wire construction is used at curves
and junctions, and in certain districts where the
use of centre poles was objected to, as also on
one or two branch lines, Side poles and brackets
are employed to a limited extent, In fact, every
variety of construction is to be seen, both with
iron and wood poles, the latter being per-
mitted in outlymg districts, Swivel trolhes are
used on the cars, and the overhead work is arrang-
ed for maximum outreach of the trolley arm of
4ft, 6Gin., it not being considered advisable to
exceed this amount with the speed of 10 to 13
miles an hour at which the cars run. All centre
poles are provided with cast-iron wheel guards to
prevent accidents to vehicular traffic, and, as an

A ’ B S
“ %
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SHOWING SELF-SUPPORTING STACK,

additional precauntion, are painted white for six
feet above ground. In the principal street the
poles have ornamental bases. All poles, both
wron and wood, are 32ft. long overall. Three
grades of iron poles are used, weighing gosibs.,
1293lbs. and 1,435lbs. respectively. The wood poles
are of totara, and are square in form, and tapered
11n, side at bottom to 8in. at the top. All wood
poles are thoroughly tarred at the bottom seven
feet.

The trolley wire is No. S.C. B.S.G., and flexibie
suspension is used throughout. The hangers are
of galvamised malleable 1mron. The same regula-
tions as to goard wires apply as in England, buft,
in addition, the Company was required to msulate
all telegraph and telephone wires crossing its
lines. The work in carrying out this proviso, and in
raising the telegraph and telephone wires along the
routes where centre poles were not permitted, has
been considerable. Qutside the central quarter,
where cables have been laid underground, the
feeders, consisting of 3,4, and 6 bare copper wires
of No. g/0 B.S5.G., are carried overhead on
wooden cross arms affixed to the poles. The
test and telephone wires are carried over-
head on lttle brackets. The configuration and
extent of the lines, and the heavy traffic, have
made uecessary an elaborate system of feeders.
As far as possible, these have been carried over-
head, but elsewhere cables insulated with wvul-
canised bitumen and manufactured by Callender’s
Cable and Construction Company, Limited, have
been drawn into earthenware ducts. The ducts
are ail smgle way and octagonal externally,
measurmg about gim. across, and havmg 33m.
diameter bore. They are supplied 1n 18m. lengths
and have been laid in what is known as the
““Camp ” system. The ducts are grouped together
with a thin Alm of cement mortar between each,
and the whole 15 surrounded with concrete uni-
formly 4in. thick, making a very strong and
watertight construction.

The manholes are placed on the average 90 yards
apart, and are of two sizes, 4ft. by 4ft. internally
by B5ft. deep, and 2ft. bin. by 3ft.5m. nternally
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by 3it. 6in. deep respectively. Only ome size of
iron frame and cover is used, however, the upper
brickwork of the large manholes being racked
in to the required extent. The cover is recessed
and filled with asphalt to a depth of 2m.
The ducts are laid with a slight fall so as to drain
into the manholes, and, where the accumulation
of water would be Iikely to be considerable, a con-
nection is made between the manhole and the
nearest sewer.

Four boosters, each consisting of a shunt-wound
motor direct coupled to a series-wound generator,
manufactured by the General Electric Company,
of Schenectady, U.S.A., are provided in the power
station. It was calculated that there would be
required on the negative side one booster to give
zo0 volts at 400 amperes, and two giving
approximately 110 volts at 330 amperes, and on the
positive side one booster to give 105 volts at 250
amperes. It was desirable to make the last three
machines interchangeable, and this was accomplished
by selecting generators of capacity of 125 volts at
330 amperes, which would give at a lower Joad
105 volts at 250 amperes. Shunts across the
fields of two of the machines reduce the pressure
at 330 amperes to 110 volts. The specified max:-
mum variation at any load from the straight hne
characteristics required for the generators is 8
per cent. of the voltage at that load. The power
station is in two bays, each roughly z3ft. wide
and 104f£t. long, and is of the usual construction—
brick walls over a steel framework. The roof 1s
of corrugated iron, laid over 1lin. boards.

The plant at present comprises:—

Four Babcock and Wilcox boilers,each of
2,100 sq. ft. heating surface, provided with
Babcock and Wilcox chain-grate stokers.

One Green’s economiser of 360 tubes.

Three engnes, made by Cole, Marchent and
Morley, Limited, of the horizontal cross-com-
pound Corliss type, each capable of 475 1.h.p.
normal and 700 Lh.p.maximum output, run-
ning at 100 r.p.m., with steam pressure at
the stop wvalve of 150 1bs. per square inch,
The specified maximum steam consumption
at full rated load, working condensing,

' is 144lbs. per i.h.p. hour, and the minimum
mechanical efficiency at the same load go
per cent. The permanent speed variation
from the mean speed does not exceed 2% per
cent.,, or the temporary variafion 4 per
cent., when the load 15 altered under work-
ing conditions.

Three joo-k.w., 8-pole, direct-connected, con-
tinuous - current, compound - wound railway
generators constructed by the General Elec-
tric Company, and capable of 350 per cent.
overload. The specified efficiency at full load is
not less than ¢3% per cent. These generators
are without shaft or beanngs, the armature
being pressed on to the engine shaft.

One 6oo-k.w. set comnstructed by the British
Electrical Engineermg Company ; the engine,
made by the same Company, being capable of
1000 i.h.p.

One 25-k.w. auxiliary unit, manufactured by the
General Electnic Companv.

Four boosters already mentioned.

Switchboard, consisting of three generator panels,
one load panel, one Board of Trade panel, four
booster panels, siv feeder panels, one lighting
panel, and spare panel, made by the General
Electric Company. The panels are of blue Ver-
mont marble, held in a riveted steel frame. The
board is of the flat pattern, with back connec-
tions.

One zo-ton overhead travellng crane, operated
by hand from the ground, constructed by
Higginbottom and Mannock. Piping, feed
pumps, injectors, filters, hot well, tank, etc.
etc. The feed pumps and economuser scrapers
are electrically driven,

The rolling stock consists of : 55 passenger and one

freight cars. all constructed by the Brush Electrical
Company, Lumited, with the exception of one built

suitable, but, on going carefully into the question,
it was found that the use of j3in. wheels would en-
tail the platform step being inconveniently high, and
this idea was accordingly abandoned.

Each car is ftted with a hand brake, a track
brake, and an electrical emergency brake. The
track brake is of the Spencer pattern, two slippers
being fitted on each truck, and 1s so desig_ned that a
pressure of 4000 Ibs. can be readily applied to each
slipper without undue exertion on the part of the
operator. The grades are very severe on some of
the routes, the steepest about 200 yards in length,
averaging 1-8.8, and there are longer grades of
1-11.  Efficient brakes and ample motor power
are, therefore, both necessary.

One standard size of motor, rated at 40 b.h.p.,
has been adopted. The maximum tractive effort
specified was I7oolbs. at the wheel tread, and the
maxunum car speed 18 miles an hour, the gear
ratio being 14.08.

Each car is fitted with two Iife-guards of the
“trigger * type. The trigger is a lhunged frame
under the front end of the platform, which, struck
by anybody, releases the catch by which the
guard is normally held up clear of the track, and
allows it to drop down to receive the body and carry
it along until the car can be stopped.

The Company owns two car depots, conveniently
situated, which have been reconstructed and
electrically equipped to accommodate 44 and 30
cars respectively.

The principal building is in two bays, 354ft. and
3281t. long respectively, and each 3g9ft., wide, con-
taining the car-shed, pamt shop and erecting shop,
There are six lines of track in the car shed, all with
ptts under their whole length A third and
smaller bay contains the machines, wood-machine,
and blacksmith's shops, winding-room, stores, etc, A
cross-pit connects themachine shop with the car-shed.
Light rails are laid along the floor of all the pits;
with turntables at the junctions with the cross-
pit: and. with the aid of wheeled hydraulic jacks
parts requiring repair can thus be transported from

e Frggiegs.
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SINGLE-TRUCK COMBINATION CAR BUILT BY MESSRS. COUSINS AND ATKIN, AUCKLAND,

by Messrs. Cousins and Atkin, Aunckland. The
single-deck bogie cars are of the combmation type
with closed centre and open ends, and are designed
to accommodate 48 passengers; the double-deck
cars have reversed staircases and four motor equip-
ments, and wil} seat 80 ; and the four-wheeled cars
are divided mto two compariments (one intended for
smoking) with seats for 32, The bogie trucks are
all equal-wheel, with whee! base of 4ft. In the
double-deck cars sach truck carries two motors, and
m the single-deck bogle cars one motor, provision
being made 1n the latter case for a second motor
being added at any time. The wheel base of the
single track 1s 6ft. Gin., and it is, of course, fitted with
two motors. The radius of the sliarpest curve 1s
4oft. to the mner rail.

The wheels are of jom. diameter. In view of the
high speed at which the cars run at times, :t may be
suggested that 331n. wheels would have been more

- THE CARjSHEDS AT PONSONBY.

ander the cars to the shops with the greatest
facility. The tools, etc., in the repair shops include
a 30-cwt. overhead travelling crane, 15in. and 8in.
lathes, one heavy and one light drilling machine, a
150-lon hydraulic wheel press and an Alldav’s
patent Y Chimax " hearth and blower. The lathes
and driiling machines are electrically driven For
lifting the cars bodily a car-lifting applance of 15
tons capacity 15 provided, consisting of two pairs of
screw jacks on wheels and two girders.

In concluding this article mention should be
made of the fact that the 1904 profits handed to
the Auckland City Council hy the Tramways Com-
pany amounted to f£2,300, in addition to £1,z00
pawd in street rents and rates.

The results of the first and second vears’ work-
ings are as follows :~

1903.
Total carmileagerun....oouevnvasen.. 1,318,460
Number of passengers carried.......... 13,535,617
Total1ecelpts, .o, v iiii it £82,92g9
Dividend. .ovvvevnven oo, 439%

1904.

Total carmileageruti.....oovuvien.n,, 1,702,173
Number of passengerscarried.......... 18,045.703
Total rece1pts..o. v vnn.. £112,429 9 7
Thvedend. . .oooo oot e e, 6%,

The drainage, swater supply, and street improve-
ment works, which are to be carried out in the
borough of Lower Hutt, Wellington, at a cost of
£52,000, was on the roth ult. formally commmencer,



82

PROGRESS.

FEBRUARY I, IQoO.

Millions Lost in Wages.

DISPLACED LABOUR.

The followmg article appeared m a recent
edition of the ‘“ Boot and Shoe Trades Jour-al ”; —

Sir Howard Vincent, M.P., has 1ssuved a mani-
festo to hus constituents in Central Sheffield, show-
ing the increase in the importation of foreign goads
and the consequent enormons loss 11 wages suffered
by Brtish working men.

The figures are taken from the Official Statisti-
cal Abstract for last year, and they show that
foreign manufaciured goods have mcreased from
£9,000,000 m 1831 to £135,000,000 in 1904, aithough
we double the number of mouths to feed.

Inanappended table, Sir Howard quotes a list of
37 classes of finished goods, made by foreign labour,
imported last year free of all tax or toll, and shows
that the approximate wages thereby lost to British
artisans were no less than £31,606,000.

All these goods, says Sir Howard Vincent, could
have been better made in the Umted Kmgdom, and
many of them 1 Sheffield and the West Kiding.

The following 1s the Irst, and it gives the princt-
pal finished articles (other than food and dnink) dis-
placing British labour ; the official value m round
numbers—the valne 1s really greater, as 1t 15 given
by the importer, and thete 1s no penalty or check .
and the approximate wages lost to British artisans
in 1904 —

Official Wages
valune. lost
Finished arficles. £
Brooms and brushes 344,000 172 00C
Buttons and studs 280,000 140,000
Boots and shoes 073,000 486,000
Carriages and motor cars 2,638,000 1,319,000
Cotton manufactures 4,668,000 2,334,000
Cutlery and hardware 1,194,000 600,000
Cement .. 393,000 150,000
Cork manufactures 728 0c0 152,000
Cycles . 82,000 41,000
Electrical apparatus 845,000 422,500
Embroidery and needle-
work .. .. 1,259,000 629,000
Flowers (artificial) 772,600 386,000
Fancy goods 1,375,000 687,500
Glass manufactures 3,370,000 1,680,000
Hair manufactures 114,000 57,000
Implements and tools 547,000 273,500
Joiners’ and turners’ work 2,000,000 1,000,000
Jute manufactures .. 2,207,000 1,103,000
Gloves . . 1,506,000 753,000
Linen wares 678,000 139,000
Matches 465,000 232,500
Brass 325,000 162,500
Coppex . . 895,000 447,500
Cotton manuiactures 4,668,000 2,334,000
Garders, etc. .. .. 776,000 388,000
Iron and steel (wrought) 684,000 342,000
Rails .. .. .. 243,000 121,000
Various metal manufact-
tures . 728,000 364,000
Zinc 562,000 281,000
Mouldings 248,000 124,000
Paper . 4,669,000 2,334,500
Sewing machines 374,000 187,000
Silk manufactures 12,700,000 0,350,000
Stationery{ other than
paper} . 287,000 143,000
Toys and games 1,102,000 551,000
Watches .. .. 833,000 419,000
Woollen manufactures 8,900,000 4,430,000
Other Articles 3,434,000 1,717,000

Total .. £63,212,000 £31,606,000

The woollen and worsted imports eome largely
from the Yorkshire firms who have moved their
factories to Roubamx, Rhemms, and other places, so
as to command two markets,and not employ British
labour. Is the Bradford district, asks Sir Howard,
wise to pernut this uniair trade, which 15 now ex-
tending to Sheffield ?

Had these £63,000,000 worth of goods been made
in the Umted Kingdom, as would have Deen the
case sixty years ago, over £31,000,600 would have
been paid last year in wages in Great Biitam and
Ireland. This would have given a wage of 30/- a
week to more than 397,000 persons—chiefly heads
of families,

Would there, in that case, concludes Sir Howard
Vincent, have been any unemployed problem ?
Probably not, and especially if sunultaneously the
3,000,000 acres lost to atable culttvation n the last
thirty years, and displacing four rural labourers
for every 100 acres, could have been retamed in

cultivation,

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.

Workshop Items.

—— e
RULE FOR THE WEIGHT OF PIPES.

D == Qutside diameter of pipe n inches.
d = Inside drameter.
w == Weight of hineal foot of pipe n lbs.
w =k (D2—dz2).
k = 2.45 for cas{ iron.

= 2.64 for wrought iron.

== 2.8z for brass.

= 3.03 for copper.

= 3 86 for lead

HEeaT.—The British standard unit of heat is the
amount necessary to raise ilb. of water 1 degree
Fahr., and one gallon of water weighs 10 fbs.
The specific heat of a body 15 the ratio of the quan-
tity of heat requured to raise that body I degree to
the quantity reguired to raise an egual weight of
water Tdegree. Example : Water 15 the standard =
1. The specific heat of mercury 15 .03332, therefore
the quantzty of heat required to heat 11b. of mercury
1 degree F. would heat 11b, of water 03332 degree F.,
or the quantity of heat required to heat 1lb. of
water 1 degree F would heat 30lh of mercury 1
degree ¥. 11b. of carbon burming to CO generates
4,451 umis of heat, while the CO from 1ib. of carbon
burmng to COz generates 10,052 units of heat.
The mechanical equivalent of heat 15 the amount
of heat generated by a body wewghi g 1ib, when
suddenly arrested after faling from a height of
772 feet.  The caloniic power of a fuel {or its heat
wmits) represents the nvmber of s, of water which
can be raised through 1 degree F. by the combus-
tion of 11b, of that fuel. Specific heat of water 1,
specific heat of aiwr at constant pressure .2377, the
specific heat of water thus bemng 4.1733 tumes
greater, under ordinary circumstances, than that
of air. The volume of one pound of air at the
ordipary atmospheric pressuve, and a temperature
of—

20 degree Falir.1s 11.58 cubuc feet.

32 degrees Fahr. 1s 12.39 cubuc feet.

62 degrees Fahr. 1s 13.14 cubic feet,

72 degrees Fahr. 1s 13.34 cubuc feet,

%0 degrees Falir. 15 13.59 cubic feet,

A pound of water losmg 1 degree of heat, or 1
thermal uwnit, will ramse the temperature of 4.17
pounds, or, at ordinary temperatures, say 59 cubic
feet of atr, 1 degree. A pound of steam at atmos-
pheric pressure, having a temperature of 212 degrees
Fahr. m condensing to water at 212 degrees Fahr.,
yields g65.7 thermal units, which, 1if utihsed. would
raise the temperature of 50 x 965.7 = 48,285 cubic
feet of awr one degree, or 6go cubic feet from o degree
to yo degrees Fahr In ordmnary steam heatmg
probably not over 7} pounds of water 15 converted
mto steam from the temperature of the return.
Thus the combustion of one pound of good coal
would suffice to raise the temperature of 5175
cubic feet of air 7o degrees.

Keep Going.

WHEN one task 1s fimshed, jump into anocther.
Don’'t hesitate, Don’t falter. Don’t waver.
Don’t wait. Keep gowmg.

Keep gomng. Doing something 1s always better
than domg ncthing.

For activity breeds ambition, energy, progress,
power. Anl Inactwity breeds idleness, laziness,
shiftlessness, sloth.

Don’t dawdle m the hope that mspiration will
gtrike you Inspiration s more lkely to strike
a busy man than an idle one.

Save the half hours ihat are wasted 1 waitmg,
That 15 the secret of system  Keep gomg.

ey —rtr—

The best gas hre 15 obtamed by a large number
of small jets so arranged that each jet will be fed
with pure awr and that the burned gas from one
jet cannot become mixed with the fresh gas issung
from another. A gas fire should have a supply of
arr m additzon to that which 1s supplied through
the muxer It 15 wnpossible {o supply enough amr
through the mixer to secure complete combustion,
and one of the most common errors mn setting gas-
burmers 1s the attempt to eaclude all other air.  On
the other hand, 1f an excess of awr 15 supplied 1t will
unduly reduce the temperature of the products
of combustion. It 13 a wmistake to attempt to
“ hold the heat back,” by tightly closmg the damper
n the smoke pipe. When tlus 1s too tightly closed,
the potsonons products of combustion are retamed
too long mn the furnace, and powson the fresh gas
issmng from the Lurner.

The Slowly Receding Moon.

ILUNAR BODY MAY HAVE BEEN BORN OF
QUR EARTH MILLIONS OF YEARS AGQO.

“ Looking back through the Tusis of time we see
the moon ever drawing nearer and nearer to the
earth. Our satellite now revolves at a distance
of 240,000 milgs, but there was a tune when that
distance was no.more than zoo,000 miles, There
was a time nullions of years ago, no doubt, when the
moon was but 100,000 miles away ; and as we Jook
further and further back we see the moon ever draw-
ing closer and closer to the earth, until at last we
discern the critical’pertod i earth-moon history
when our globe was Spmning round 1 a period of
Ave or st hours’” w'r'fi’;es Sir Robert Ball, in Book
lovers' Magazine, * The moon, mstead of revolving
where we now find 1t, was actually close to the earth;
earlier still 1t was, 1 fact, touching our globe, and
the moon and the earth webe revolving each around
the other, like a football and a tennis ball actually
fastened together.” R

“ It 1s impossible to resist taking one step further,
We know that the earth was, at an early period, a
soft molten mass of matter, spinning round rapidly.
The speed seems to have been so great that a rupture
took place, a portion of the molten matter broke
away from the parent globe, and the fragments
coalesced into a small globe. That the moon was
thus born of our earth uncounte¢ mllions of years
ago 15 the lesson wiuch mathematicians declare
they learn from the murmur of the tides.

New Iron Hardenming Process.

Phosphorus, as 15 well known, has the property
of impartinz a certam degree of surface hardening
o 1ron, but not without producizg bnttleness.
The rron 15 made to assume a course structure,
m which the crystals are comparatively loosely
bound together.  This effect of phosphorus of
loosening the coherence of the molecules of the
wron greatly facilitates the absorption of the carbon
by the won. The carbon rapidly penctrates the
won to a considerable depth, imparting great
toughness to the core and nullifyimmg the com-
paratively slight defect constifuted by the ncon-
siderable brittleness of the surface, Two Prussian
wventors apply this prnciple m their process for
hardenmng wwon by heating the same mn a tempenng
powder, consisting of organic nitrogenous sub-
stances contamung a high percentage of fusable
ash, and emplaymg phosphorus as the medwrm for
the mntroducing of carbon mto the won, Writhout
prejudicially affecting the welding properties of
the won, 1t mparts such a degree of hardness
thereto that 1t can neither be cut nor chipped by
the best steel used. In order to harden the surface
of about zoo kiograms {441 pounds) of wron to a
depth of 1 muhmeter {.0394 inch) by means of
this process, the preces should be embedded m a
added a mixture of 300 grams of yellow prussiate,
250 grams of cyamide of potassium, and 400 grains
of phosphorus. The receptacle 15 well closed,
luted with clay, etc., and rawsed to a clear red or
white heat, whereupon the matenal treated 1s
ymmersed 1 a glowing condition in a water or other

bath,

it will be surpnising i the primitive and slow
street-sweeping machmes now 1n general use are
not supplanted by the steam sweeper devised by
the Hartford Motor Manufacturing Co., of Con-
necticut, U.S.A. Each of these 15 equipped with
a water-tube boier and engme at the rear, and
will traverse any surface at the rate of four miles
an hour. No meconvernence is caused to passers-by,
as not a particle of dust s scattered. In the
centre of the machine 1s a rotary brush, upon which
hot steam 1s constantly directed. As the dust s
taken up 1t 15 damped by the steam, and so pre-
vented from nsmg into the air,  The broom throws
the street sweeplngs mto a large dirt-box, which
can be quckly emptied. With what is termed
an eight-foot sweeper, 18,000 square yards of road
surface of any description can be dealt with in one
hour, at a cost of four shilings. The machine is
wheel steered, with rubber tyres on artillery wheels,
and will pick up anything, from the finest dust to
half bricks.

An wmstance of what the milkmg industry does
for Taranaki 1s given by the * Daily News.” Dur-
g December nearly £16,000 was distributed
amongst the factory supplers near Manawa. The
five companies domng business around Eltham—
Ngawre, Mangatola, Lowgarth, and Kaponga—
distributed over £21,000.
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Inventions.

[This page is vesevved for the use of wmveniors who
deswre o bring therr tnuentions befove the notice of
manafactuvers and others. For information apply
to the Edutor.]

A New Foot and Hand Power Saw.

Tue Seneca Falls Mig. Co., 567 Water Street,
Seneca Falls, N.Y., U.S,A., are mtroducing a new
*“ Umion ** combmation rip and crosscut saw (No. a),
of which the accompanymg 18 an 1lustration.
These are built in large numbers by spec:al machin-
ery, and are designed to meet requirements of car-
penters, builders, cabinetmakers, and weodworkers
generalty, The won frame, which 15 strong and
rigid, has cold-rolled steel shafts, with hand-scraped
babbitt metal-lned boxes, adjustable to take up
the wear. The table top 1s of wood and on, 28m.
wide by 36 1n., long, the centre part, 10 in. by 36 m.
being of won, planed perfectly true. This 1s hmged
at the back, and can be moved upwards or back-
wards, by means of a hand-screw m front, for rab-
beting, grooving, dadomng, etc. The seli-feed
ripping device—which has three changes of speed——
15 self-adjusting for all thicknesses of wood, and 15
positive m 1ts action, the power bemng transmitted
by gears. 1t 1s easily detached when the table 1s
required for crosscuttmmg, etc. By means of the
extension rolls, the length of the table may be m-
creased to 7 feet long when long staff has to be cut ;
but when not requred, they may be immediately
foided down out of the way. The machime has two
hand powers, m employmg either of which the
operator is able to maintamn a natural upright, and,
therefore, easy positton. That at the rear (for one
or two cranks) leaves the table entirely free for cross-
enttimg. The foot power 15, the manufacturers
claim, as perfect as can be, power bemng transimt-
ted entirely by automatic, machize-cut chamn gears
and chain belts, doing away with shp and lost mo-
tion. It s stated that, with this machme, one man
can, with ease, nip soft wood up to 3% . thick, and
hard wood up to 2 mm, m thickness, doing as much
work m the same time as would be got through by
four men with hand saws. It 15 also useful for
crosscutting, mitremg, etc., and, with attachments,
may be employed for bormng, scroll-sawmg. edge-
moulding, beading grooving, ete. The fullest par-
ticulars as to price, etc., of thus and many other foot-
and-hand-power woodworking machmes may be
obtamed by addressmmg the Seneca Falls Mfg. Co.

A method of measuring turbine power has been
invented by Br. Johnson, of Messrs. Denny and
Brothers, Dumbarton, buiders of the bulk of the
Umon Company’s fleet. All that can yet be done
15 to specify power equivalent to so much horse
power as developed by reciprocating machinery,
though horsepower of the turbine 15 not capable
of exact measurement 1t the same way. The new
mstroment measures by electrical means the torsion
of the shaft over a certam length. The Admuralty
has been recently trying the mstrument on a tur-
bine destroyer, and 1f the results prouuse well 1t
may be tried on the Amethyst, the turbme third-
class cruiser.

New Process of CUTTING METALS.—A demon-
stration was gtven daily in the Paviion of the Société

A NEW FOOT AND HAND POWER BAW,

Anonyme !'Oxy Hydnqgue at the Liege Exhibition,
of the Jottrand process for cutting metals by a jet
of oxygen, The apparatus consists essentially
of a tube with two branches, terminating in blow
pipes, moved along a guide mn front of the metal
plate or part to be cut, at the rate of about 6 in. per
minute. One of the blow pipes delrvers an oxy-
hydrogen flame, which raises the metal, where 1t 15
to be cut, to a temperature corresponding with
dark red. The iollowmg blow pipe delivers a
jet of pure oxygen, which enters mto combustion
with the hot metal, thus producing a clear channel,
hke a saw cat, about } in. thick, the remaimnder of
the metal being unaffected by the operation.

No. 17,961, dated August 18th, 1905.—Clerk
and Others.—The Piston (r) of the low pressure
cylmder is comnected to a piston (p) working in

%,____.__

r

an awr compression cylinder, Air 1s admitted by
ports (u) at the base of the cylnder, and a weak
muxture 18 drawn mto the cylinder from a conduit
(y) controlled by a valve (w). The charge 15 com-
pressed into the mgh pressure cylnders {a) through

passages (s} conirolled by valves
(t), one of these wvalves always
bemg closed by the pressure of gas
witlin  that particular cylinder
which will perform 1ts working
stroke at the moment when the
other cylmder 1s being charged.
The exhaust gases pass by valves
{d) into the low pressure cylinder
(b}, The stems of the valve (d)
are made gas-tight by packing
rings (d1).  The high pressure
cylinders are charged at a pressure
considerably above that of the
atmosphere with a weak muxture,
so that very lugh average pressure
18 obtammed m the high pressure
cylinders, together with a low
termunal temperature for transfer-
ence of the exhaust to the low
pressure cylirder, whilst at the
same time the high pressure

exhanst is kept at a pressure sufficiently high to
enable the power to be nearly equally divided
between the cylinders.

No. 18,044, dated August 19th, 1903.—Radiator.
—Hamilton.—The gills for the radiator tubes are
formed from a strip of metal (B), which is first
perforated as shown at Bz, Fig. 3, projections (B3)
being formed which extend into the perforations.
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The perforations are of umiform distances apart,
these distances being equal to the pitch or depth
of the corrugations. The strip (B) 15 then pressed
between dies, which bring 1t to the shape shown In
Fig. 4, the proje:tions {B3} bemmg bent out from

the body of the strip 1 such manner as to form
recesses (B1, Fig. 3) adapted to receive the radiator
tube (A). Before fixing the gills n position upon
a tabe the strip is compressed longitudinally sa
that it 1s made to assume the shape shown in

Fig. 6, The projections {B3) are thus brought
close together, and make good contact with the
tube. Two such strips are placel on opposite
sudes of the tube and connected together by tongues
(B4) and are bent over to conmect the strips as
shown m Fig. 2.

THE FuTturg oF THE Gas ProDuceEr.—Speaking
recently before the American Institute of Mining
Engmeers, Mr. 8. 8. Wiger expressed the behef
that the time is not far distant when gas-producer
locomotives for railway read service, gas-producer
portable engines, and gas-producer power plants
for marine service will be in common use.
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The * lvel ” Agricultural Motor.

THERE can be no doubt that motors are of supreme
interest at the present tume, and they are surely
destined to become a great factor 1n the locomotive
and tractive work of the future. Such a possibity
must have presented ttself very vividly to Mr. Dan
Albone, of the Ivel Cycle Works, Biggleswade,
England, the constructor of the * Ivel " oagr-
cultural motor, who has shown an mtimate know-
ledge of what 15 wanted mn an agnicultural tractor,
and provided a machme adapted to rough handhing
and management by unskilled hands. The problem
of making a motor sutable for both field and road
work 13 a cifficult one, and can only be solved by 2
compromuse, for weight on the driving wheels 15
essential on the hard road, and Lightness 15 an abso-
lute necessity on the farm, particularly when the
land 15 wet  In fixing the weight, the endeavour
has been to strike the mean between these two
extremes. The " Ivel " 18 driven by a twi-cylnder
nonizontal petrol engme of i4 b.hp. The crank
shaft 1s parallel to the axle of the driving wheels,
and the revolutions are approxmmately 8c0 per
minute. The frst reduction from the clutch
shaft to the mtermediate shaft for going ahead 1s
by a Reynold’s silent chain gear, and for gomng astern
by pimon and spur wheels, both gears being always
in mesh. The drive from the mtermediate shaft to
the cifferential gear on the mam drnvmg wheel axle
1s by sprocket wheels and rolter chamns. The driving
wheels are 41} wmches o diameter, with g nch
treads. The wheels are fitted with grips, making
it almost impossible to stod, even if the ground 1%
wet. TFor work on the hard road these grips may
be removed very sumply and quickly.

The nominal speed 15 about four miles an hour,
which can be vared by changing the sprocket pinion
on the mtermediate shaft, and for which provision
is made. The motor 15 fitted with one speed ahead
and one astern, each driven by a separate conc
clutch, and both operated by one and the same lever.
The ahead clutch is held mto gear by springs, and
out of gear by the lever; the astern clutch has no
springs, but 1s forced into gear by the lever, thus
the change is as sumple and positive as could be
desired. There are no cogged wheels to be brought
into or out of mesh, and there 15 no possthibty of
hoth gears bemng n action at the same moment,
The engine shaft 1s continued through the side casug
and carries a pultey for use 1n driving statiohary
machinery by belt. The “Ivel” runs on three
wheels—two driving wheels, one steermng wheel in
front. The total weight with tank full of water 13
30 cwt., the weight on the driving wheels being 224
owt., It 1s unnecessary to set out the mnumerable
advantages which must accrue, particalarly to the
agriculturist and farmer, 1n being able to dispense
with horses, thewr expense of up-keep, sickness,
the necessity for having reserves, and the slow
manner m which work 1s accomphshed where horses
are employed ; all these tend to make their use an

expensive and burdensome 1tem in the cultivation
of land. An absolutely reliable machire, which will
accomphish all haulage work more economically.
more cheaply and more satisfactorily, 1s bound to
appeal to every agnculiurnst and farmer; and mn
the " Tvel ” agneunltural motor we have a machie
which 1s easy to control, simple i construction,
and applicable to every form of implement at pre-
sent drawn by horses, and every type of machine
such as chaff-cutters, threshmg machines, etc.,
where engine power has now to be employed. The
i Tyel " motor 1s capable of haulmg two or three
furrow ploughs, reapers and bmders, mowmg
machines, or, in fact, any agricultural implement
used for the cultivation of the land. It can also
be used as a tractor for pullng loads on the road.
Any existing agriculiural machine can be attached,
the connzction being made by taking out the peles
usually fitted when hoises are employed, and a small
spring coupling, which 15 supplied with the motor,
substituted. Apart from working w the field the
capabilities of the “Ivel' are invajuable on the farm,
for 1t can be utilised for cutting chatf, pulping roots,
grindmg COTN, pumping, Sawing wood, driving a
dynamo, and any work at present accomphshed
by the ordmary stationary engme. In the various
trials that have been held, the motor has demon-
strated that in practical work 1t has even succeeded
i1ts constructor’s most sanguine expectations.

Drawing a 3-farrow plough 1t has ploughed 1t
acres. 1 rood, 13 perches of wet loam land m 17
hours, 28 minutes, at a total cost of 5/- per acre—
this mcludmg petrol, lubricating oil, men’s time, etc.
With a reaper and binder attached it has cut 19
acres of wheat 1in to hours at a total cost of 1/g
per acre. Its record chaff-cutting, driving a
c-kmfe cutter 1s 1 ton, 1§ cwt. cut fo a gauge of
& mch long. m 47 mimutes, and at a cost of 2/6.
The above are the results of actnal trials carried out
under ordmary conditions and certified to by eye-
wiinesses. Omne of these motors 15 at present at
work on Mr. Isaac Lupton's farm at Waverley,
Taranakt. The * Ivel ' was exhibited at the Chrnst-
church Show, held m November, 1004, and tts first
appearance was greeted by the award of a special
gold medal for general excellence.

a motion for next meeting that the Council’s
solicitors be asked to draft by-laws to regulate the
motor car traffic.

A vast show of motor vehicles has just been
opened at Olympia, m West London, and 1s pro-
nounced by far the best exhibition of the kind ever
seen, It 1s specrally mteresting, as showmg the
remarkable progress which the last few years have
brought m the acceptance of mechanical motors for
road use. This 15 not the place in which to
enter nto descriptions of the exhibits.  That wounld
amount simply to an advertisement, as, wn truth,
does the exhibation itseif. But the mdisputable
fact of the progress wiuch this demonstrates is well
worthy of record m this column. There 15 one
point, however, m which not only the exhibition, but
the tndustry itself, undoubtedly hes open to criticism.
Splendid and costly motor-vemeles, ranning into a
cost of thousands sterling, are to be seen in crowds,
bat as yet there 1s no symptom of any movement
the direction of cheapening these costly luxuries to
such an extent as to bring them within the reach of
people of moderate means, or, indeed, of anyone not
possessed of considerahle wealth. In view of the
large demand which undoubtedly exists and 13
rapidly mcreasmg for road motors of moderate
cost, 1t would be worth while, one would imagine, for
some manufacturers to devote their attention to-
wards supplymg this want. That the first one
who does so effectively will command a vast fortune
as a reward, there can be no doubt whatever, But
m view of past expernence in connection wrth this
mndusiry, one cannot help feanng that our dilatory
Britishers, mstead of leadmg the way as they ought
to do, will be content merely to follow in the rear
when Europe and America have shown them the
road That 1s what they have done so far as
regards road motors: that is what appears to be
their probable course 1 the future.

Mr. Cecii A. Whitney, of Auckiandhas a new
lannch. As soon as the New Year hohdays
were over Mr. Whitney arranged with Messrs.

The speed of motor
cars 15 a subject of
considerable discussion
throughout the colony
at the present time,
and complants regard-
g excess of reason-
able pace are frequent
and iree. Country
people particularly

object to fast travel- ; AN
ling by motorists, and Th 7 RN
local bodies are cudgel-
lLing their brains to dis-
cover a means of
checkmg the evil. The
matter was briefly dis-
cussed at a recent
meeting of the Hutt
County Council, and 1t
was stated there that
1t was umpossible to
fix a minimum rate of
speed. In support of
this an opiuon given
by Mr. T. F. Martm,

counsel to the

New Zealand
Counties” As-
soclation, to
the Waltotara
County Coun-
cil was read.
It stated that
*“ as the Motor
Cars Act de-
fines the speed
as a Teason-
able speed, the
lacal authority
cannot bya
by-law fix any
maximum rate
of speed By
reasonable
speed 18 meant
a speed reas-
onable under
the circum-
stances of
traffic through
which the car
18 for the time
being pass-
ing.! Notice
was gven of

THE **IVEL"” AS A TRACTOR.

THE ‘IVEL ' AS AN AGRICULTURAL MOTOR.

Lane and Sons, the builders, to take the Jaunch out
of the water and fimsh the work they were unable
to complete owing to the Jaunch bemng required for
cruisimg purposes during the Chrisimas and New
Vear holidays. The taunch would have been finished
according to contract time but that the engne
(which 15 a 30-b.h.p. Monarch) was shut out on two
gecasions from the San Francisco mail sfeamer.
Recently the launch came up to Auckland from
Howick Wharf with a party of seventeen on board,
and towing a dinghy, m Gimin. mnder the hour, the
launch beng driven not over three-quarter speed,
as the owner considers 1t desirable not to run her
at full speed until she has been m commission a
short time. The launch was to have been placed
in the water again about the mddle of last month
and dnly chnistened the Grev Witch. Mr. Whitney
intends entermg her for the speed launch race at
the annual Auckland regatta, The Grey Watch
has a water line of 421ft , and a beam of 6it. Sin.

A Producer-Gas Motor Boat.

Messrs. Thornycroft and Co., of Chiswick, are
the builders of a new departure in motor boats, as
up to the present gas plant has been considered
too heavy for use except in boats where weight is
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IO-H P. CADILLAC,

not of great unportance. The gas motor 15 a cheap
one, the cost working out at 1-1od. per horse power
per hour, The boat 15 sinty feet overall, with a
ten foot beam, constructed of steel, and 15 of the
yacht design, She s fitted with four cyhnders and
engines of the mnternal combustion type, capable
of making three hundred revolutions per minute.
The plant consisis of a generator, a cooler and
scrubber, and a motor. The coal 15 consumed 1n
the generator by means of air blown through it.
The gas that 1s given off is collected and cooied, and
then admutted to the engine and consumed w the

same way as petrol.

The Power of Petrol Motors.

A convEmieNT rule for finding the approximate
horse-p .wer of petrol motors 1s “ square the
diameter of one cylin er m centimeters, and diwvide
by five,” for a four-cylinder motor; of, in other
words, b. .p. of one cylinder = (drameter n cenfl-
meters) 2/20. For example, take an engine with
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" Curves shouwnng connechion between  speed of
petrol motor and (AYB.H.P.; (B)YH.P. per vevolu-
tion wmultphed by novmal revolutions, and (C)
petral consumphon in gollons per B H.P. ouy

four cylmders 100 milimeters bore, and 140 mlli-
meters stroke, 10 2/§ = 20 b.h p.—a very sumple
mental calculation which 15 just about correct,
being based, of course, on assumed constant piston
speed and volumeinc efficiency. As a matter of
fact, withm lumits, as the piston speed increases,
the volumetric efficiency drops, so that an engine
will give practically the same horse-power over a
considerable range of speed, although the fuel
economy will vary con iderably. A glance at
diagram, which refersto an engine of the size men-
tioned, will show these pomts clearly. In the
dragram, A shows the total b.h.p developed at the
various speeds ; B is the horse-power at unit speed,
or, in other words, the b.hp. per revolution,
multiplied by the normal revolutions (m this case
850), and shows the fall in volumetric efficiency ;
C shows the petrol consumption 1 terms of gallons
per brake horse-power per hour. It will be noticed
thaf, within § per cent. the horse-power developed
is constant from 740 to 1130 revolutions per minute,
but that in this range, the consumption tucreases
from o0.09 to o.13 gallons per horse-power lLour
due, mostly, to loss of volumetric effictency and
carburetter error,

The above 1illustration represents the motor car
that seems to be commng to the front with rapid
strides.  For a single-cylinder engine of 10 It.p. to
accomphsh the feats performed by the Cadillac
stamps 1t as a work of engimeering art, One of the
Cadillac’s main features 1s that all joints are metal
to metal, not a bit of packing or a washer of any
description being allowed w the construction of the
mechamsn.,

The Cadillac has earned distinction as the “ car
that climbs,”’ Its performances wn the neighbour-
hood of Wellington being the easy negotiation of the
followimng hills :—Bolton street, with a fulj Ioad;
Woodward street, with eight men on board. This
last gradient was actually backed on the reversed
gear, taking the hill in the ordinary way. Further-
ntore, a load of four was taken up Glenbervie terrace
—a seemungly impossible place for car or vehicle of
any description to cunb.  Mr. F. C. Matthews, who
vepresents the Cadillac Car Company m Wellington
and Warrarapa districts, collected the mauls from the
various piliar and recerving boxes for the General
Post Office, bemng accompamted by some of the
officials on the rounds who expressed surprise at
the manner m wlich the car negotiated the various
steep hills encountered en routs
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The Motor Yacht

‘¢ Yanora.”

This beautiful little vessel, which 15 the pro-
perty of Mr M A. Jenny, of Nelson, 15 45It. 61a. long,
with  1:1ft beam Elaborate accommodation is
provided for twelve guests, there bemg both dining
and sleeping saloons, with papellmgs i polished
New Zealand woods, and with handsomely up-
hoistered settees, pantry, lavatories, and all
modern convenlences have hkewise been supplied.
The engmme 15 a 3o0-h.p. Gardner, having three
evlinders, and fitted with the Hele-Shaw friction
clutch  and Messner reversibie propeller gear.
The “ Vanora ' is used by Mr. Jenny as a private
crmsing yacht, and, m addition to excellent sea-
going quahties, she has a crmsing speed of 10 knots,
and sas well under canvas

The engme was fitted by DMessrs, Greenshields
and Co. who are the New Zealand representatives
for ihe Gardner Company.

The * Vanora "’ s offered for sale. Full particu-
lars will be found wn our advertising colnmuns

Motor ’Buses.

THE TRACTION OF THE FUTURE.

The yvear 1906, we are assured, will witness the
triumph of the motor ‘bes at Home.,  Motinr *buses
are now a common feature of the London street
traffic and so popular have they proved that the
large omnibus companies are replacing their horse
vehicles by motors as fast as they can.  The London
Motor Ommnibus Company has contracted to deliver
over 300 petrol "buses bejore the end of 1906, and
in view of some local experiments, 11 15 1nteresting
to learn that motor ‘buses are faster, quieter, and
more comfortable than the old-style ommnibus, with
1ts top-heavy body, rattling windows, and over-
worked horses, And now further developments are
foreshadowed of a kind that suggest a retum, under

new and vastly improved conditions, 4g.the ,500:1 old
coaching days of bygone. geferatibnsl. jiLf L

A motor omnibus 15 now running daily from Lon-
don to Brighton dnd” back, leaving Northumber-
land avenue at ¢ a.m., and arnving back at ¢ p.m.
the same day. Passengers are allowed to take 401
of luggage free, and are charged 7s. 6d. for the return
journey. Small parcels are taken anywhere jon
the route for 6d., and regular stoppages are made
at varwous places. The speed hmmt at present is
twelve miles, but when trunk roads for motor traffic
only are built the trip will always be done at under
three hours, at an average speed of twenty miles
an hour. The ‘buses each hold tharty-four people,
and can be hired privately for the journey to
Brighton and back for ten guineas in summer, and
£9 1n winter.

The huning of mator *buses by private parties is
already a feature of the new regime, and one of the
compantes has been asked to quote a price for hiring
one of its 'buses for a thirty davs tour m Great
Britam. A sumilar 1dea has been adopted abroad.
A party of twenty travellers has been arranged to be
taken for a thirty days' tour mn the south of France
in a motor coach. The travellers will be met at
Rouen, and taken by way of vanous old towns fo
Lyons, where the coach will visit places of interest
in the district. From Lyons the journey will be
to the Riviera, where the party will be allowed a
week’s stay. There the return journey will be
made by a different route. The possibilities of this
form of ¥ tripping ” are enormous.

Motor cars are steadily going up in number,and
coring down 1 price. The recently opened
Olympia Motor Car Show gives an 1dea of the
astonishing progress of the trade since the hrst motor
car was introduced mto Great Britian. Of recent
years Enghish manufacturers have been steadily
overhauling their French competitors, and have
built up a great and flounishing industry. Within
the Iast five years motor factories have sprung
up m the great engmeering cenires of the Umied
Kingdom, many of which produce cars in no way
inferior to the forewen article. And, wonderful
as the expansion of the trade has been m the last
five years, it promises to be even greater in the
future. Besides supplymg the constantly growing
demand 1 this country, Brtish manufaciurers
are doing a thriving trade with foreign countries
and with the colontes. The colonial connection
1s developing rapidly, and one well-known company
makes the sigmficant statement that their popu-
lanty overseas is increasung to such an gxtent that

5-H.P. DURYEA RUNABQUT.

they will shortly be doing more business in the
colontes than they are m England itself. Already
they have their own agencies m India and all the
colonies, and their most recent orders include a con-
signment of twenty-four cars for South Afnica and
twelve for New Zealand. The great reduction m
price caused by competition and improved methods
of manufacture 15 one of the chief factors m the
growulg populanty of the motor car. A 7-h.p.
two-cyhnder car, to carry two people, can now be
had for £185.and this type of car has achieved tre-
mendous vogue. Some of the makers of large cars,
moreover, have made a consiwderable reduction m
price for the comung year  The 28-36-I.p. Daimler,
for example. has been reduced from f700 to f500
for the chassis, the 30-h.p. from (828 to {690 ;
and the 35-h p from £1030 to £890

AccorpiNg to La Revue Minevalurgigue, the

wumber of water-power mstallations for the pro-

duction of electric power mn Switzerland is increas-
g considerably. A gigantic plant of this nature
15 about to be erected in the canton of Schwya.
Tt 15 proposed to dam the river Sibl, thus forming
an artificial lake m a valley. The superficial area
of the lake will be 11.6 square kiloms., with a
capacity of 96,500,000 cubic metres of water, The
dam will be 26 metres high and nearly 100 metres
long. The horse-power produced wili be 28,000
for 24 hours, or 60,000 for 11 hours.
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WELSBACH FACTORY IN NEW ZEALAND.

Written for PROGRESS.

A new industry has sprung into existence in New
Zealand. Born of the importance of our colony as
a consuming centre, it has become mnecessary
to establish a factory for the manufacture of

Welsbach mantles and sundries in Wellington.
Before describing the departments of this
new branch it wil be mteresting to examine

the progression of events m the career of the won-
derful Mluminant which to-day is everywhere
familiarly known as the ‘“ Welsbach Incandescent.”

The mstory of mcandescent gas lLighting s the
history of the success of Dr. Carl Auer Von Wels-
bach’s splendid chemical discoveries in the apph-
cation of the rare earth’s thorinm and cerium m the
preparation of his perfect incandescent mantle.
Butitis not only a story of glowing success of science
successfully solving great problems and bringing
new light to the world. Success has crowned the
Welsbach Company’s campaign throughout the
wotld—a success that has only been secured by
persistent effort.

When Dr. Welsbach invented his mantle, the
patent specifications read that ““a cotton filament
was to be immersed and treated with a solution of
thorium and cerwum, the resoltants being a 6o to
70 candle-power illummant” That stands good
to-day, and imitators must not infringe this formula
m countries where the Welsbach patents exist.
Imitators must utilise a greater percentage of
cerium, and the public thereby lose, as the mantle
has only 32 candle-power mstead of 7o,

HEAD OFFICE, WELLINGTON.

[ "It is not a very far cry back to the time when
electricity as an illummant threatened to com-
pletely supplant gas, and relegate tt from the draw-
mg-room to the kitchen, there to perform the menial
work of grilling the succulent chop, and boilmgithe
water for washmg up. Now gas not only can chal-
lenge the most powerful arc and meandescent elec-
tric lamp for power and softness of illummation, but
the mantle has also reduced 1ts cost to such an extent
as to gladden the hzart of the thnity householder,

In 1893, the Welsbach Company started opera-
tions in a street off Wynyard Square, Sydney, So
recently as December, 1904, a new general manager
arrived from England to take wp Ins important
duties m the head office. Within a week of this
zentlemen’s opzrations, he determined on the aboli-
tion of sole agenciss, and started six branches, The
result has been striking—an increase of 300 per
zent. in the output, and the employment of double
the number of hands.

Many usz the Welsbach mantle without knowing
the delicacy of manipulation necessary in the pro-
esses of 1ts manufacture, which are generaily
ltustrated on these pages.

Here, in New Zealand the girls employed by the
Zompany are gomg daily through the same delicate
sperations as at the works at Wandsworth, in Eng
and, where they turn out about thirty milltons of
nantles per annum In the first instance, one
mters a spacious compartment where imterest 1s
mmediately aroused by a half-dozen girls dili-
zently manghng babies’ hose without feet, with
nmiature mangles. Of course, 1t is not quite thas,

but something much more important—the immer-
sion in a solution of rare earths, and their subse-
quent wongmg of mnumerable short lengths of
strips of tubular cotion hose, which are the mantles
In embryo destined to light our homes. To give
some idea of the magmtude of operations, these
girls can treat something hike 12,000 mantles in a
day. From figures like these the visitor flees to
another foor, where more girls are fitting the 1m-
pregnated bases on to moulds, which are put into
drying cupboards. After the drymg process come
more girls who take and pass the myrnads of mantles
on to folders whose duty 1t 15 to straighten out and

of m a fornace, unti each mantle has gone
through the hands of a dozen gurls, and singly placed
in boxes to go to the consumer.

One of the greatest triumphs of the Welshach
system is the manner in which it has been made
possible to adopt practicallynearlyall the advantages
claimed for electric ighting. Until the Welsbach sys-
tem came into force, electrie hght was preferred by
many for the ease m which it counld be turned on or off
with imnumerable switches, and the decorative effects
that could be obtamed through the manner in
which the incandescent lamps could be suspended.
But the Welshach fittings and thewr pilot lights en-

IMPREGNATING AND SEWING THE MANTLES.

fold flat in readmess for fixing 1n another depart-
ment. The fixing operation refers to the top of the
mantle. If you take up a Welsbach mantle, you
will notice a pink ring round 1t, that 1s the fixing, to
which this part of the mantle 18 subjected before the
top 1s gathered, and the asbestos string, by which
it 15 suspended, is passed through 1it. One by one
the flat, limp fabrics are picked up, and the tops are
Just passed between two little rollers—the operative
parts of the machine—and out they come with about
three-quarters of an nch of their length impregnated
by the pink fluid, and the fixing process 1s completed
Then there come more grrls, and the toughening
and other bewildering processes, such as burning

able the light to be turned on instantaneously amy
time of the day or mght, and can be arranged quite
as conveniently as any electric light switches, As
far as suspended or 1nverted, lights are concerned,
which for so long were the feature of elecric light-
ing, and the great want in all gas fittings, these
have been matched by the new fittings of the
Welsbach Company. It must not be forgotten,
too, that in the case of electric light switches and
fittings, these were, and indeed are, always of an
expensive nature. To put on a switch to turn out
an electric light will cost anywhere from 20/- to
30/-, and the drop fittings run into any amount,
The Welsbach lights with pilot light, or bye-pass,

BURNING-OFF AND SHAPING THE MANTLES
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attachment practically cost nothing, and the Com-
pany has a most complete assortment of art decora-
tive suspended- frttings.

In 1893 the Welsbach Company opened up its
New Zealand business, but not until 1900 did it
gain complete distinction from the Australian depot.
In that year the whole of the premises sitnated in
Victoria street, Wellington, were transformed into a
factory fully equipped for coping with the New Zea-
land demands. Mr. E. Ansell, manager for New Zea-
land, who joined the Company on its establishment
in 1893, took charge on 1st January, 19o5. With
the change of management came also the rearrang-
ing of the Company’s factory. Automatic mach-
inery and other modern appliances were nstalled
which have matenally assisted to make the New
Zealand depot as well provided for as the Com-
monwealth works of the Company.

red billet swinging meteor-like through the air in 2
pair of tongs. Yet in those thunderous rooms
where red-hot plates, full fifty feet long, ran back
and forth through the rolls with a deafening mus-
ketry crackle as a workman sprinkled them with
saltpetre,and then shat snakily out with their ends
lip-lapping serpent-like along the rollers to the
tables—n all the successive infernos I missed the
figures of men runming here and there. Why ? The
men were not there. Three or four stood about each
roll, and a dozen or two were marking the finishing
plates m a shop at one side.  Yet the plant sumply

clamounred with activity. Gigantic tongs whurled
here and there, great blocks of red-hot steel flew
magically mto place, shot along towards the rolls,
smashed through, flopped over, smashed back agam,
and then ambled off apparently alive up a course
of rollers.

Glowing chonks of steel weiglung tons

W | .
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BOXING THE MANTLES.

Carnegie Steel Works.

In the Carnegie steel works at Homestead {writes
M. G. Cunniff in the Werl{'s Work), I walked about
over iron floors that scorched my shoe soles, peeping
now through blue glasses into open-hearth furnaces
where molten steel was boiling with the effervescing
liquidity of soda water, and now dodging a cherry-

serenely rolled and shd and flew through those
mighty rooms as 1if amimate. Uncanny electric
cranes ghded smoothly overhead. Trains of ncan-
descent ingots puffed in and out, What moved it
all 2 Well, there was a man sitting quetly at a
lever here, another sitting there, and a few convers-
ing queetly near the rolls, and as they crooked a
finger now and then the whole pandemonium
dinned 1ts industrial pzan and steel products were
created.

THE SHOWROOM.

New Zealand's Export of Gold.

SIXTY-SEVEN MILLIONS STERLING

The export of gold from New Zealand last year
was greater by 146 ounces than that for 1904, the
respective totals bemng 520,486 ounces, of the
value of £2,003036, and 520,320 ounces, of the
value of £1,087,501, and 1t was the largest since
1871, when the Thames was producing gold in such
quantities. The importance of the industry 1s
shown by the fact that since 1857 (the first year
when a record was kept) the colony has sent away
17,146,630 ounces, of the value of £67.230,584, made
up as follows :—

Year. Qz. Value.
£
1857 10,347 40,422
1338 13.534 52,464
1859 7,330 28,427
1860 4.538 17,585
1861 194,037 751,873
1862 410,862 1,591,380
1863 628,450 2,431,723
1864 480,171 1,856,837
1865 574574 2,226,474
1866 735,370 2,844,517
1867 686,005 2,608,862
1368 637,474 2,504,326
1860 614,281 2,362,095
1870 544.880 2,157,585
1871 730029 2,787,520
1372 445,370 1,731,261
1373 505,337 1,987,425
1874 376,388 1,505,331
1375 355,322 1,407,770
1876 322,016 1,284,328
1877 371,68¢ T,455,080
1878 310,486 1,240,079
1879 287,464 1,148,108
1880 305,248 1,227,252
1881 270,361 1,080,790
1882 251,204 1,002,720
1883 248,374 993,352
1884 229,946 921,797
1833 237,371 948,615
1886 227,079 903,569
1887 203,869 811,100
1888 201,219 801,066
18389 203,211 808,540
1890 193,193 773.438
18gr 251,996 1,007,488
1852 238,079 954.744
1893 226,811 913,138
1894 221,615 887,839
1895 203,491 1,162,164
1896 263,604 1,041,428
1807 251,645 980,204
1898 280,173 1,080,601
1899 389,558 1,513,173
1900 373.616 1,439 602
1901 455,561 1,753,783
1902 508,043 1,951,433
1503 533,314 2,027,831
1904 520,323 1,987,501
1905 520,486 2,095,036
Totals. . 17,146,630 67,230,534

The export of December was 37,951 ounces, of
the value of £i51,022, made up as follows :—Auck-
land, 22,982 ounces, £oI,746; Otago, 6,476 ounces,
£25,373; Greymouth, 6,395 ounges, £25.510 ; South-
land, 1,517 ounces, £7,668; Nelson, 181 ounces,
£725. The return was larger by abont 8coo
ounces than m December of the previous year.

In December of last year New Zealand exported
183,661 ounces of silver of the value of £18,479, as
compared with 56,693 ounces, of the value of £5,684
1n December, 1004

Gas v. Electricity for Street Lighting.

The London correspondent of the FEvemng Pos!
writes '—** After careful investigation and due
deliberation 1t has been decided by the Corporation
of the City of London that electricity is far costlier
and less efficient than gas, provided, of course, that
the latest mmprovements, mcludmg the incandes-
cent mantle, are adopted in gas lighting. Accord-
mgly, the electric light apparatus Is being remaved
throughout the city streets, mcandescent gas lamps
being substrtuted, and the Corpotatron estimate
15 that fully £1000 a year will thus be saved to the
city, whule a far better light will be obtained, especi-
ally m tumes of fog. It wiil, of course, be under-
stood that T am referring to the city proper—the
small central block with only 75,000 mhabitants,
and only to the street lighting. DBut one or two-of
the great railway companies have followed suit m
their vast London termini, and count upon a still
larger proportion of savmmg. These little facts will
probably be rather an eye-opener for many people
who have mnocently imagmned that electricity has
come to revelutionise the world.”
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TRADE MARKS'IN NEW'ZEALAND.

—_—

By H. H. RaAYWARD, in the dustralasian Accountant.

2

Every person guilty of an offence agamst thus part
of the Act {* The Patent, Designs, and Trade Marks
Act 1889 ") is Liable :—

“(a) On conviction on ndictment, lo smprison-
went, with or without havd labour, for a term
not exceeding iwo years, or 1o fine, or to botk
imprrsonment and fine ; and

(b} On summary conviciion, to imprisonment,
with or without hard labowr, for a term nol
exceeding fowr monihs, or 1o a fine nol exceed-
ang £20, and, wn the case of a second or sub-
seguent conviction, to umprisonment, with or
wethowt havd labour. for a term not excesding
s1x wonths, ov to @ penally not exceeding £50;
and

“Ac) In any case lo forfeat to hus Magesty every
chattel, avticle, wnstvument, or thing by means
of or wn velation to which the offence has been
commatied.”

a

Probably very few of the persons who offend
agamst the law, 1 regard to the imitatzon of trade
marks, real:se the pamns and penalties they are
lable to under the Trade Marks Act, It has been
the aim of the English-speakmg world to uphold
the proprietary nights in trade marks to the ntmost
extent, and 1 all Acts of Great Britain and her
Dependencies, as well as of the Umted States and
many other countries, the imitation of trade
marks has been made unlawiul, and severe pen-
alties have been mmposed for mfrimgement.

A trade mark is used by a manufacturer or dealer
to ndicate that certain goods have come from his
factory, or have been selected or handled by him,
and 15 intended to enable the public to distingnish
such goods from others of a like nature, so that they
may have assurance that the goods are equal m
quality to those they have proved to be good, or
know to bear a good reputation.

In order that the provisions of the Trade Marks
Act may be availed of 1n an action at law against
an infnnger it 1s necessary, if the trade mark in
question 1s capable of registration, to register it
according to the Act. The Act clearly defines what
marks are capable of registration. Many marks do
not comply with the conditions, and are, therefore,
unregisterable. In many of such cases infringe-
ment can be restramned by an achion at Common
Law for * wrongful passmg off,” but the expense
of such an action is considerably greater, and the
chance of success considerably less, than when an
action 1s brought in respect of a mark which has
been registered.

A mistake which traders most frequently make 15
to select as a trade mark erther a word or words
implymg quality 1 the goods to which the mark 1s
to be applied, or the name of some place at Home
or 1 a foreign country. Words mmdicating quality
m the goods, unless they be invented words, are
not admissable for registration for the obvious rea-
son that no trader has the rnight to prevent another
from describing his goods in every-day terms.
For instance . ‘* Excellent ” tea might apply to a
large number of teas, * Beautifying " soap might
be used for not a few detergents, and ** The Easy
Fitting ** boot would be a term appropriate to the
wares of a great many manufacturers. Coined
words as ‘ Waukenphast ” for boots, ' Osohte "' for
hats, and ¥ Rumatalkil " for medicine, have been held
to be registerable in this colony, and are good types of
registerable comed words, as, although they convey
some impression of quality n the goods, still they
are not such words as would be likely to be used by
another trader i describing his wares, unless he had
jntention to pass them off as those oi the proprietor
of the mark. Geographical terms have been made
unregisterable for the reason that many manufac-
turers and dealers m the same goods may manu-
facture them m or procure them from the same
place. For mstance, the “ Dunedin ™ hat might
apply to goods of a hundred-and-one retailers
that city. For that reason geographical terras are
nigdly excluded from regsstration as trade marks,
even although the word sought to be registered is
the name tn a foreign language of some insignifi-
cant place m a foreign country m whach the goods
could not possibly be manufactured,

A pictorial device or the design of a label is
registerable as a mark providing that they are suffi-
ciently distinctive and not in common use by
traders for the same goods.

The name of an individual or firm printed, m-
pressed, or woven in some particular or distinctive
manner is also registerable as also 1s the written
signature or copy of a written signature of the
ndividual or firm applying to register the same
as a trade mark; but 1t will be seen that in the
case of a written signature registration is not so

essential, as forgery 1s an mdictable offence capable
of easy proof m an action in the police conrts.

The penalties for forgmg or falsely applying a
trade mark or any mark so nearly resembling a
trade mark as to be calcunlated to ¢ecerve are set out
at the head of this article. These penalties also
apply to a great many other acts constituting
offences under the Trade Marks Act, such, for m-
stance, as applymg or esing the word ** Colomal ”
or any sinitar word or words to any goods not mant-
factured i the colony; making any die, block,
machire, or other mstrument for the purpose of
forging or being used for the purpose of forging a
trade mark, etc. For selling or exposing or having
1n possession for sale or for any purpose of trade or
manufacture any goods or things to which any
forged trade mark or false trade description 1s
applied, or to which any trade mark so nearly resem-
bling a trade mark as to be calculated to deceive 1s
falsely applied, unless the person so sclling, or having
1 possession for sale, proves that having taken all
reasonable precautions aganst comrmithng an
offence agamst the Act he had at the tune of the
commussion of the alleged offence no reason 10 sus-
pect the genwmnencss of the trade mark or trade
description, and that on demand, made by or on
behalf of ths prosecutor, he gave all the miorma-
tion 1n his power with respect to the persoas from
whom he obtawned such goods or tlungs, or other-
wise he had acted innocently. It will be notced
that proceedings can be brought m a court of sum-
mary jurisdiction or an action may be brought by
mdictment.

Wiiter hopes that these few comments upon the
Trade Marks Act may have the effect of mmimising
to some extent the infringement of the proprietary
rights in trade marks, which 15 now takmg place 1m
this colony.

Luther Burbank.

™

WONDERS OF HYBRIDISM.

One summer evemng, years ago (writes Mr.
William S. Harwood, 1 the “ Century ) as Mr.
Burbank was walkmg through his experimental
grounds past a bank of verbenas—a scentless variety
which he was breeding up mto a finer variety—he
was attracted by a faint odour from the bed, Bend-
ing over the flowers, he tried to locate it, but was
unable. A year later, as he passed beside the bed
of verbenas, now somewhat advanced in develop-
ment, he was agamn attracted by the scent, a del-
cate hint of the odour of the traxing arbutus.

With his charactenistic patience, he went over the
plants one by one, unti at last he found the one that
had the elustve odour. It was at once 1solated, and
its seeds were saved and planted with great care.
Succeeding sets of seeds were planted year by year,
and year by year the plants were challenged for an
increase of fragrance. Such as persisted in the odonr
were m turn chosen for future testing, and the others
discarded. The scent became more and more pro-
nounced, continamng n its likeness to arbutfus, and
becomung at last greatly mtensified. To-day, the
bloom. 1tself having been much improved, the frag-
rance still 1dentical with that of the arbutus, and
double its strength, has been established.

Mr. Burbank once called Mr. Harwoed's special
attention to a little case of earth containing a few
scattering plants just appearng above the ground,
a new generation of a beautiful hybnd larkspur,
upon which ke had been at work for several years.
It 1s much larger than any other, and has a com-
biation of colours never before seen in the larkspur,
From the new plants 1n the case some were to be
selected for further tests as soon as they were large
enough. The day before a whole colony of hitle
birds swooped down upon the case, and by the time
a workman had discovered them they had destroyed
all the plants save a few scattering ones here and
there. In the opwion of Mr. Burbank they were
worth their weight 1 diamonds but in a day the
birds had weli-tugh undone the work of years

From Siberia, Australia India or Africa devoted
friends, ever on the alert send Mr Burbank new
and strange plants that he may make them over
mto more beautiful and useful forms of hife. An
agent m Japan sent some plum pits coming from
a tree not specially remarkable, but from which
he thought Mr, Burbank might develop a higher
order. After several years had passed m growing
the plum, one of the trees was chosen for further
treatment. It early showed that it had marvel-
lous reproductive powers, and three or four years ago
m a large orchard planted from its cutfings, 22,000
plums were stripped from a single tree in order that
the tree might have a chance to mature its normal
number of plums. The greatest obstacle in the
way of this plum—one of the most famous that Mr.
Burbank has produced, and bearmg his name—
is that 1t is so marvellously productive, Tt requires
many hured " strippers ” each year to go through an

average-sized orchard to strip the branches of the
green plums, in order that the trees may not over-
bear. .

At Santa Rosa Mr. Burbank blindfolded cne oi
the best-known fruit merchants in the world—an
expert ,toc, m all lines of the earth’s frmts. A fruit
was handed to hun to eat, and he was asked to
name 1it.

Enthusiastically he replied, after the first bite,
“ That’s the most delicions Bartlett pear I ever put
tooth 1nto.”

With sight restored he found that he had been
eating a plam, with not a hmt or trace of the pear
i all 1ts ancestry. A vague pea flavour had been
discovered vears before 1n one of its forebears.
This flavour Mr. Burbank has nurtured and inten-
sified with vast pains until at last he has produced
this marvel, a plum having the flavour, the meat
texture, and the aroma of a pear. Strangely
enough, somz of the typical pear-tree characterstics
are noticeable mn the Bartlett plum tree, without
there having been the slightest stram of pear-tree
biood m its vems.

But let no one thmk that the evolution of a new
plum, or of any other new fruit, 13 a matter of a
morng's stroll with grafting knife or pollen saucer.
More than ;00,000 plum trees, developed during
years of patient breeding and selectron have been
raised for a single test, and all but one of two of
them have been put to death.

Water for New York.

-

The problem of finding an adequate supply of
water for the constantly increasing population of
New York 1s one now exciting the attention of the
civic authorities, and elaborate engineering sur-
veys have been made looking to a sufficzent supply
for the next fifty years. The sources proposed are
the streams 1n the Catskill mountams, about one
bhundred miles distant, and cost of the improve-

."ments 15 estimated at 107,000,000 dollars. To
bring the Catskill water to the city 1t is proposed to
build a reservoir with a capacity of seventy billions
gallons, near the sources of supply, and to tap this
great artifictal lake, which will cover 10,000 acres,
by an agueduct under the Hudson at New Ham-
barg, which will be extended to the Kensico reser
voir. The dam of the Kensico 1s to be raised to
gtve 1t a capacity of 25,000,000,000 gallons. Lower
down, the water will be conveyed into the ¥ill View
reservoir, near Yonkers, with capacity of 500,000,
ooo gallons, whence distribution can be made to the
various boroughs by other aqueducts, one of which
will be consirurted uncer the East nver, near
Rand~li’s Island, and another from Brooklyn,
nnder the Narrows to Staten Island. Brooklyn,
however, already has a Long-Island supply with a
capacity of 100,000,000 gallons a day. lnan abnor-
maliy dry season the present water supply would
prove inadequate to the needs of the city. At full
capacity the new Croton aqueduct can deliver
295,000,000 gallons a day to Manhattan and
with the 80,000,000 gallons of water available from
the old aquednct the total is 375,000,000 gallons a
a day. Durnng one month in the past year the city
used 323,000,000 gallons a day, and 1t was by no
means a dry season. Of the mmmment danger of
exhaustron m Brooklyn, Engineer Smith says m his
report ‘—** The water supply in Brooklyn during
the past season is almost without precedent in the
history of a large American city. The consumption
so oufran the supply that there were hours i the
day, and even days at a time when houses in upper
levels are said to have been deprived of a public
water supply.” Brooklyn has the first claim on
the city for a better water supply, but for the pre-
sent 1t must be developed from the sand springs
on Long Island. It 15 estimaied that the system
of supply for all the boroughs could be completed 1
ten years. A sufficient water supply New York
must have, no matter what the expenditure is,
1f 1t shail continne to mamtam 1ts rate of growth,
which 1n the fifty years calculated as the Iife of the
system will merease the population to 10,000,C00.

DELICATE INSTRUMENTS REPAIRED BY
PRACTISED MECHANICIAN.

HireERTO scientific imstruments of delicate con-
struction have had to be sent out of the colony
for repatr. Now, however, it is possible for students
and professional men in the mathématical sciences
to have their instruments repaired by an expert mn
Wellngton., Mr. H. H. Coote, of 65, Wills street,
Wellington, has had. in addition to fourteen years'
practise in optical work and the care of optical
mstroments, a great experience in the repair of
fine wstruments of all descriptions. Mr. Coote
is a mechanician-specialist of such long standing
that 1t will repay those who contemplate repairs
or alterations to any of their instrnments to con-
sult hum, rather than to send out of the colony.
or commission a local repairer who may prove
inexperienced —[Advt.]

.
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Applications ¥
2 for Patents.

THE {followmg list of applications for Patents
filed in New Zealand 12th December, 1903, to 12th
January, 1go6, has been specially prepared for
PROGRESS.

No. z0445—Terry, R. J., Hobart : Egg tester.

No. zo446—Buckeridge, H. Richmond, Nelson :
Stockmg attachment to reaper and binder.

No. zoq47—Kilgour, E. C., Echuca, Victona:
Acetylene generator.

No. 20448--Angus, A, R., Neutral Bay, N.5.W.:
Runnmg gear for rallway cars.

No. 20449—Angus, A. R., Neutral Bay, N.S.W.:
Running gear for railway cars.

No. zo0450—United Shoe Machmery Company,
Paterson, U.S.A.: Lastmg machme. (W. A.
Bond).

No. 20451—United Shoe Machinery Company,
Paterson, U.S.A.- Sewing machme. (W. C.
Meyer).

No. 20452——United Shoe Machinery Company,
Paterson, U.S.A.: Rough-rounding and channel-
ing machine. (G. F. Woife),

No. z0453-—Umited Shoe Machinery Company,
Paterson, U.S.A.: Fastemings, forming apd in-
serting machme. (G. A. Ambler),

No. 20454—The Chartered Patents Company, Limi-
ted, New York, U.S.A. : Type casting and setting
machine. (]J. R. & G. A. Pearson).

No, z20455—Aktiebolaget Separator, Stockholm :
Separator. (B. Ljungstrom).

No. zo456—Hemming, H., Jnr,, Hither Green, Eng-
land : Sterlising and preserving foods, liqusds,
&c., with gases,

No. 20457—Philpott, T. 8., Newtown, N.Z. : Vent1-
lating window,

No. z0458—A, B. Robertson and R, W. Bond, New
Plymouth : Cow-bailing apphance.

No. 20450—Robson, R. H., Tathape, N.Z.: Com-
position for building-blocks.

No. zo0460—Rodgers, S., Tuapeka West, N.Z.:
fish plate for railway rails.

No. zog6i—Rodgers, 5., Tuapeka West, N.Z. :
Railway rails.

No. 20462—Steer, J., Napier: Washing flurd.

No. 20463—Hanson, C. P., Waireka, N.Z.. Non-
refillable bottle.

No. 20464—Walsh, L. A, Remuera, N.Z.; Fish hook
or artificial bait.

No. 20465—Turton, J., Johannesburg, Transvaal:
Extraction of metals from ores.

No. 20466—Lavertine, A. G, and McNellan, J. E.,
Johannesburg, Transvaal : Inflating rubber tyres.

No. 20467—Forscutt, 8. B., Oamarua : Fonnel.

No. 20468-—Matthews, K., Auckland : Treating
New Zealand flax.

No. 20469— Jack, A., Palmerston North, Production
of gas from hydro-carbon, etc., oils.

No, 20470—Cleary, H.,, Whangaret : Cream cooler
and holder.

No. zog7r—Collier, A., Geelong, Victoria: Cheque
form.

No. 20472—Stobbs, F. ,Auckland :
and tightening steam boiler tubes,

No. 20473—Puliey, C. F., Wellington :
timber used m wharf building, etc.

No. 20474—FPower, J. J., Glenlyon, Victoria : Wash-
board.

No. 20475—Ehrmann, M. B. L., St. Kilda, Victora -
Manufacture of butter.

No. 20476-—McPhee, J. H. A., Dunedin : Tobacco
cutter and box.

No. 2o477—Rodgers, S., Tuapeka West, N.Z. -
Fish plate for fastening railway rails,
No. z0478—Rodgers, S., Tuapeka West :

nut.

No. 20470—Moore, D., Timaru -

No. 20480—Andrews,
tyres.

Fixing and

Dressing

Ratchet

Seed sower,
0., Levmn:  Vulcamsing

No. 20481 —Barrett, E., Brunswick, N.Z.: Churn
and butter washer.
No. 20482—Reeve, V. R., Matapu, N.Z.* Diver-

ting from service tanks first portion of rain water
caught npon roof,

No. 20483—Kolhing, C., Syduey, N.5.W.: Auto-
matic discharge goods elevator.
No. 20484—DBames, R., Fitzroy, Victoria: Heels

for boots and shoes.

No. 20485—Angus, A. R., Neutral Bay, N.SW.:
Running gear for railway car.

No. 20486—Gordon, F. E, A., Palmerston North :
Washing fluid.

No.20487—Blanchard ,A., Wood, . and Burgoyne,
E. A, H,, London: Incandescent vapour burner.

No. 20488—Park, R. P., Melbourne, Victoria :
Sluice box for gold saving.
No. 20489—Hercus, P., Christchurch: Recording

movements of persons.
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No. 2o04go—Lutjohann, J. F., Chnstchurch : Raising
surface of bilhard tables.
No. 20491—Heskett, T. ]., Brunswick, Victona:

Iron and Steel manufacture.

No. 20492—Dunne, R., Dunedin © match strker.
No. 20403—McNarry, J., Qamaru : Spring key.
No. 20404—Shephard, W., Adair $, N.Z. - Desiroy-

mg blight on plants.

No. zoqgs—Banks, S. and Jones, E. J. W., Ara-
tapu, N.Z : Cool safe.

No. zo496—Garside, J., Dunedm, N.Z. : Sprayer.

No. 20497—House, H., Melbourne, Victona : Grain
riddle.

No. 20468—Mackay, J. J., Auckland Trolley wheel
guide.

No. zo490—Angus, A. R., Neutral Bay, N.S.W,:

Railway car gear.

No. 20500 — Bewick, Moremg & Co., Kalgoorlie,
W.A., and London Wall, England, Decantation of
cyamde, etc., solutions, (P. Fitzgerald).

No, 20501 — Sutherland, 1., Fitzroy, Victoria :
Roundabout.

No, zoz0z—Dennison, F. R., Oamaru ;. Motor speed
gear.

No. 20503—Walker, ]J. J. Loundon, England:

Music recorder.

No 203504—Killen, E B, London, England - Tyre.

No. 20505—Machine Made Casks, Lumnited, Londan,
England: Stave preparing machine for casks.
(W. Jamieson and R. Burn).

No 20506-—Machine Made Casks, Lunited, London,
England © Casks. (R. Burn),

No, 20507 —Matthews, K., Aunckland : Flax process,

No. zoso8—Bradbury, R. A., Christchurch : Sleeve
waterproof coat.

No. 20506—Forscutt, 5. B., Oamaru: Clamping
mattress frame to bedstead.
No =20510—Douglas, R. R. Dunedin: Dredge

tumbler and shaft,
No. 20511—Chatfield, E. F., Aunckland : Drainer for
fish, meat.

No. zoz12—ZKirkpatrick, J. S. and Starr, C., Hunt-
ley  Railway turn-table.

No. z0513—Peters, J. ¥F., Auckland* Baking tin.

No. zo514—Umted Xpedite Fimshmg Co., Ber-
wick, U.S.A.: Heel fimshing machme. (C. B.
Tuttle.)

No. zos1s—Hatmaker, J. R., Paris, France : Eggs
and egg-confaining substances in dry form.

No. zo516—Laycock, W. 5., Sheffield, England :
Railway carriage, etc., seat.

No, 20317—Walton, F. J. and Rodgers, L. V.,
London : Time-table and advertising apparatus.

No. zo5i8—Harkins, T., Auckland: Shapmg
machine for tmsmith.

No. 203519—Aston, E., Te Kmti, N.Z, and Thomp-
son, W. H., Ohaiwa, N.Z,: Preventing horses
from lucking.

No. zo0520—Grueneberg, C., Poszony, Hungary:
Brush drilling and tufting machine.

No. 20521—Grueneberg, C, Poszony, Hungary :
Manufacture of brushes.

No. zoz2z2—Juriss, M., Wellington :
night.

No. 20523—Hughes, W. E,, Wellmgton : Linotype
machme. (Linotype and Machinery, Limited).

No. zo524—Campbell, A. J. and R. H., Edmonton,
England : Seltzogene.

No. 203525—Kyle, T. D, Marrickville, N.S.W,:
Preventing decomposition of fish.

No. 20526-—Waters, E. N., Melbourne : bortar for
crushing mill.  (J. H. Hendy).

No. z0527—Macquitsten, A, P. S,, Glasgow, Scot-
land * Separating solid particles,

Signalling at

No. 20528—Serpollet, L., Pans, France: Steam
engine or motor.
No. 20520—Dineen, T. B., Sydney: Back of de-

tachable leaf ledger, etc.

No. 2os530—XKeogh, H. P., Melbourne, Victoria :
Treatment of sulphide ores contaming zinc.

No. 20531—Davies, G., Chnstchurch: Water-
jacketed larder.

No. 20532—Carrington, G., Lake Wanstead, N.Z. :
Wire strainer and twister.

No. zo533—Betts, A, G., Troy, U S A.: Electrical
conductor

No. 20534—Societ. Anonyme Westinghouse and
M Le Bland. Paris France* Ejector.

No. 20535 —Hubbard, A R and Flay, R., Surrey
and Middlesex England © Kitchen range.

No. 20536—Way, A. J., Wellington, N.Z.: Car-
buretting air and producing conbustible gas.
No. 20537—Way, A. J., Wellmgton, N Z.: Car-

buretting air and producimng combustible gas.

No. 20538—Harkms, T., Auckland, N.Z. -+ Mann-
facture of sheet metal receptacle for tea, etc

No. 20530—Hadida, H., London, Cross & F., Bir
kenhead, and Slingsby, London, England;
Affixing stamps or labels to envelopes, etc.

No. z0540—Bywater, J. D., Christchurch, N.Z.:
Mounting of discs in disc plonghs.

No zosq41—O'Rourke, T. M, Matakitak:y, N.Z.:
Scraper attachment to brushes. .

No zosgz—Kelly, W T. C. and Bentham, J. A,
London, England - Photographic dry plates.

No. 20543-—-Curwood, A., Campbelltown ; Harrison,
J., Hali-Moon Bay: and Cameron, A., Inver-
cargill, N.Z. : Window sash balance and fastener.

No. zog44—Dalton, J., Rongotea, N.Z. : Protection
of niver banks.

No. 20545—Wright, P,, Durban, Natal : Gold, ete.,
extractor.

No. 20546—Niweld, D., Wellington, N.Z,: Steam
engme regulator. -
No. 20347—Henderson, J. W., Karon, N.Z.:
Pneumatic tyre protector.

No. 20548—Wilson. T. L., Ottawa, Canada: Gas
whistling and bell buoys.

No. 203540—Klever, W. F., Cologne, Germany :

Manufacture of lubricatmg and anti-corrosive

o1ls.

No. zos30—Firth, A. T. C., Auckland, N.Z.:
crete sieepers for rallways, etc. )

No. z0581—Leman, A,, Auckland : Boot-polisher.

No. z0352-—Wilson, A. B., Brisbane, Queensland :
Line spacer for typewriter.

No. 20553—Whitelegg, R. H., Forrest Gate, Essex,
England Blast pipe for engine.

No. 20554—United Shoe Machinery Company,
Paterson, U.S.A.: Sole pressing pad. {H. N. A
Devonport).

No. 203555—Booth, J. H., Jambunna, Victoria:
Turn-couphng for fore-carriage of vehicle.
No. zo556—Leggo, A. V., Ballarat, Victoria :

furnace.

No. z0557—Todd, J., Otautau, N.Z. : Spreader for
draught chains,

No. z0358—Kensall, E., Papanui, N.Z.:
driven friction hoist.

No. zo559—McDonald, H. E., Petone, Wellington,
N Z - Spanner.

No. 2036c0—McDonald, H. E., Petone, Wellington,
N.Z.: Pipe wrench,

No. zo361—Bell, H. C., Ballarat Victoria : Hat and
clothing cabinet.

No. 20562—McDonald H. E., Petone, Wellington,
N.Z.: Pipe Wrench.

Full particulars and copies of the drawings and
specifications in connection with the above applica-
tions, which have been completed and accepted,
can be obtained from Baldwin & Rayward, Patent
Attorneys, Wellington, &c.

Con-

Qre

Motor-

Wireless Telegraphy.

CONNECTION BETWEEN AUSTRALIA
NFW ZEALAND.

AND

Captam L. E. Walker (Third Battalion Durham
Light Infantry), representattve of the Marconi Wire-
less Telegraph Company, recently arrived i the
colony to conier with Sir Joseph Ward regarding the
establishment of communication by wireless tele-
graph between New Zealand and Australia. Cap-
tain Walker has the promise of the Commonwealth
Postmaster-general, Mr. Austin Chapman, that if
New Zealand will reciprocate m a wireless fele-
graph scheme, the Government will consider the
advisability of calling for tenders for the installa-
tion of a high power station somewhere on the coast.
The object of this station, he explains, would be
to open up communication with New Zealand,
Tasmama, and some of the 1slands in Bass Straits.

At the present time the Marcom Company is
carrying out practically the entire naval and com-
mercial application of wireless telegraphy through-
out the world. A few of the contracts are those
with the Governmenis of Great Britain, Italy,
Canada, Newfoundland, Belgium, United States,
Russia and Chifls; the Congo Free States, Lloyd’s,
and the principal British, German, American, Dutch,
Ttalian, and French shipping companies. The
Admuralty contract gives the Company the sole
right of supplying British men-o’-war with tuned
wireless apparatus. With the Board of Trade the
Company’s contract is for the use of the apparatus
on hoard lightshtps and on hghthouses,

The contract with the British Postmaster-general
provides for the collection of messages for trans-
mission to ships at sea, and the delivery of all mess-
ages recerved from ships at sea. In the first three
months of the arrangement being in force—from
January 1st to March 31st, 1005—no less than 1766
messages were dealt with by the post office. The
contract with Lloyd’s is 2 most important one, being
for a period of fourteen years. The contract with
Canada covers the long distance station at Glace
Bay, Cape Breton, which, since 1902, has been able
to communicate with Poldhu, Cornwall. It also
covers the two stations communicating across the
Belle Isle Straits, established in 1gor, and it pro-
vides, furthermore, for the five stations on the Sf.
Lawrence for the purpose of rendering safer the
navigation of this dangerous river, as well as for the
opening up of an efficient substitute for the land
line service along the shores of the St. Lawrence,
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The...
International
Exhibition. &

“ Dun’s Review,” New York, 1n commenting on
the New Zealand International Exhibition, says .—
“ Such an exhibition should command the support
and attention of all the manufacturing nations of
the world, and, if taken advantage of, must accomp-
lish tangible and satisfactory results. 'The colony
of New Zealand bewmg essentially a producing
country, offers a splendid outlet for the manu-
factures of other countries, which pay more atten-
tion to the development of manufacturing mdustries
and whose mdustral condittons and facilities are
better adapted to the promotion and development
of manufacturmg.” The article also draws atten-
tion to New Zealand as a resort for tounsts and
sportsmen, and adds that the colony offers most
interesting attractions at a cost which compares
favourably with similar opportunities o any other
part of the world.

TR

The * Offictal Review of Progress,” published
by the executive of the Exhibition, contams the
following :—'* Messrs. Baldwm and Rayward, of
Wellington, have approached the executive comi-
missioners of the Exlikation with a proposal to
offer prizes up to, say, {20, for the best models of
ordinary working and stationary machinery made n
the colony by students attending engineering schools.
techmical classes, or employed 1n workshops m New
Zealand. The proposals of this firm are considered
excellent, and are certam to produce results satis-
factory and creditable to the engineering studernts
of the colony.”

Complete particulars of these competitions will
be announced 1n a future issue of PROGRESS.

* k %k ok K ¥

From the latest report of the executive we learn
that satisfactory progress has been made in the task
of interesting the outside world. Even the manu-
facturers of the Umited States, who were at first not
over-enthusiastic, have fallen mto line, and a good
representation of American exhibits 15 expected.
The Japanese Government has officially notified ats
intention to assist financially, representatrons of
industrial exhibits from that country.

 Progress >’ Advertisements.
—————
THEIR SETTER WINS THE W.T.U., PRIZE

An examination of the advertisements m Pro-
GREgS will convince the most critical compositor
that good setting 15 thewr predommating feature.
In dealing with the many announcements which our
clients send in to the publishing office every month,
it is essential that due regard be extended the literary
and typographical compositions of such announce-
ments. Contrast and the avoidance of monotony
on a page must be carefully watched ; the ensemble,
as it were, made to reach the highest powmnt 1n
 pulling power."”

e T

Weltington Typographical Union.
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It is therefore with great pleasure that we are
enabled to state that one of the ad-setters of Pro-
GRESS, Mr. A, E. Ivar, recently beat all comers n
a competitton promoted by the Wellington Typo-
graphucal Union. The work of the contestants was
judged by six Christchurch craftsmen. Mr. Ivar’s
design is here produced.

Building Notes.

The Albemarle Private Hotel, Ghuznee street,
Wellington, has been completed. The building cost
over £3000, and contamns 31 rooms. Mr. James
Benmie and Messrs A. & E. Reynell were the archi-
tect and bulders respectively.

Mr. John S. Swan. Wellington, advises that he
has the following buildings in course of erection,
i additzon to those mentioned in our last 1ssue .—

For
Martm Kennedy, Lamb-
ton Quay, Wellington
Court Sir George Grey,

Price Contractors

[8,000 W. L. Thompson

Lambton Quay, Wel-

lington .. . 1,300 John Wood
M. Leadbeater, Tmakon

Road Wellington . 2,500 Clark & Son
Parnish School, Island Bay,

Wellington — — 470 P.C. Watt
C A. Briggs, Berhampore,

Wellington .. .. 1,800 P.C. Watt
Martin Kennedy, Sala-

manca Road, Welling-

ton  — o .. 5,000 J.J. Callaghan
Kelburne Tramway Co.,

Wellmgton  Terrace,

Wellington . 1,800 J. Ranson
R.C. Convent, Nelson 2,500 John Moffatt
Dr. Ross, Masterton 2,000 Coradine &

Whittaker

The World’s Coal

LARGEST PRODUCTION YET RECORDED.

According to the Board of Trade’s annual report,
the production of coal 1 the United Kimngdom, in
1904, amounted to 232,428,000 tons, in Germany,
120,818,000 tons, mm France 33,838,000 tons,
Belgium 23,507,000, tons and 1n the United States
314,563,000 tons. The production m 1004 I the
United Kingdom and Germany was greater than
any previous year.

Last year the United Kingdom exported 65,000,
ooo tons, Germany 21,631,000 tons, and the United
States 8,574,000 toms, the exports in each case
being the greatest recorded.

The total known coal production of the world
(exclusive of brown coal or ligmte) is now about
790 millions tons per annum. Of this Brriain
produces rather less and the United States rather
more than a third.

Compared witth the population, the British pro-
duction of coal still surpasses that in the United
States. It amounts to nearly 5} tons per head;
in the United States it is under four tons per head.

The average value per ton of coal taken at the
collieries i 1903 was: In the Unrted Kingdom,
7/8; in Germany, 8/7% ; France, 11/3}; Belgium,
10/4% ; the United States, 6/7.

These prices represent a fall of about 7d per ton
in the United Kingdom, of 3d per ton in Germany,
and 5d per ton in France, but a rise of jd per ton m
Belgmum, and 11d per ton m the United States. The
provisional figures available for 1go4 indicate a
further fall of 6d per ton m the United Kigdom,
and 1d per ton in Germany, whilst n the United
Siates there has also been a fall of about 8d per ton.
The average value of coal in Great Britain mn 1604
was less than in any year since 1898, In the United
States the enormously increased output of recent
years has had its effect on prices, which, though
slightly lower in 1904 than in 1903, are still higher
than in any other vear since 1888.

Cut this out and return with Five Shillings.

The Editor, ** Progress,”
Progress Buildmgs, Cuba Street,
Wellington.

Please place my name on Subscribers’ Last
for one copy of “Progress’ each month for
twelve months from next 1ssue.

I enclose Postal Note for Five Shillings 1n
payment of Subscription.

Messrs. Whitaker Bros.,, Wellington, forward us
their catalogue of technical books. Ths firm has
an extensive collection of works on engineermg and
the allied subjects..

¥k kK kK

_The Indian Government is considering a plan to
designate certain types of passenger cars on Indian
rallways which can be eastly adapted for use as
ambulance cars i times of emergency by attaching
to the side of each car an iron plate bearmg a large
red cross. Omne scheme which has been suggested
15 to have a reversible plate bearing on one side a
small cross for the purpose of distmmguishing these
cars . ordinary service, and on the other side a
large and promunent red cross to be placed outward
when the car is 1 use as an ambulance.

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
sowmng will reap a big crop in his line.

Let me do the sowmg for you.

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

Ask me how, and why.

Ronald S. Badger,

Box 14. CHRISTCHURCH.

J. H. G. ROWLEY,

FNZAA.

Accountant, Auditor, and

Company Secretary,
COMMERCIAL CHAMEERS,
3 Hunter 51, WELLINGTON.

Public Auditor under The Friendly Societies’,
and Industrial & Provident Societies’ Acts.

The Best Security on

Farth is Tarth itself
—REAL ESTATE.—

EAST |

AND

EAST

Have vou Idle Money ?
EMPLOY IT.

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

NOTE THE ADDRESS....

EXCHANGE BUILDINGS,
LAMBTON QUAY,
WELLINGTON.
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Improve Your Position!
HOWP

Drop a line to the Secretary........
GILBY’S COMMERCIAL CCLLEGE,
Next to G.P.0., Cathedral Square,
CHRISTCHURCH, and recerve a Full
Ilustrated Prospectus of. ...

HOME STUDY COURSES.

Your lessons brought to your doors,
Your brains are your capitai! Use them !

MECHANICAL,

Write to-day ! B0 IT NOW!

NEW ZEALAND

TECHNICAL BOOK DEPOT.

LarRGE StocK oF Books REraTIiNG TO CIVIL,
ELECTRICAL,
ENGINEERING, ARTS, TRADES AND MANUFACTURES.

SEND FOR CATALOGUE

WHITAKER BROS. i

183 LAMBTON QUAY - - - WELLINGTON.
And BOUNDARY STREET, GREYMOUTH.

WANTED :
RESIDENT AGENTS.

\ E require an energetic RESIDENT AGENT In
every centre of the colony. Liberal com-

MARINE, MINING,

TIISS011.
Write now to
The Editor.
PRroOGRESS,
Progress Buildings, Cuba, Street,
Wellington.

N.B.—The position of Touring Representative,
advertised m last issue, has been filled,

SAFETY!'

nE “ SAFETY ” SCA FOLD |
BRACKET for..
Fixing Weatherboarding, !
Cleamng and Pamntmg
Wooden Walls.
Tixing Gutters, &c.

Can be attached to, and re-
moved from a wall with ease and
despatch, leaving whole surface
of wall available for painting.

Over 1000 in daily use.

Sole Inventors and Makers:

HUMPHRIES BROS.

BUILDERS,
148 ADELAIDE ROAD, WELLINGTON.

We Give 8

"l‘he Best Value

SEND
your Enquiries
and ORDERS to us.

o

For the
Least

The ** Safety ™ Scaffold Bracket.
|
l ' =y —— WATSON'’S
WELLINGTON, N.Z. 'PATENT SHOP WINDOW FRAMES
Difices, Citizens Life Chambers, Hear Office-—96 BISKOPSGATE l - ) ( . )
Customhouse Quay. STREET WITHIN, LONDON, fThesel Sthop WH:gOW flrames are adapted
LIGHT = = & | s held secorcly by o simpls con-
. . - = - COn-
Merchants, Wool, Grain & Produce Brokers, Auctioneers, ECONOMICAL Privance without the aid of putty.
. . - . = Used in Kennedy's DBuildings,
Stock, statm“, Financial and Shlpplllg Ageﬂts- Hannah’s Buildings, and the Econom%c,
DURABLE - = Wellington ; and Everitt’s, and also
CAPITAL FULLY SUBSCRIBED £4,000,000. SE:::tﬁlnf?aﬁ;ll;i(;ltzisﬁgfgio:n;d ?\Crilac.lstf;t oy
CAPITAL PAID-UP £1,000,000. ARTISTIC - - _ on-
RESERVE FUND £130,000. Builders, Speculators and Shopkeepers
\. / should write for Prospectus to—

Branches in New Zealand at Wellington, Napier, Christchurch, and Dunedin, with
Sub-Branches at Wanganui, Gisborne, Timaru, Cheviot, Oamaru,
Clinton, Balctutha, and Gore.

AUSTRALIAN BRANCHES—

NeEw SourH WaLEs—Sydney and Newcastle.

Vicrorta—Melbourne and Geelong.

SourH AvstraLiA—Adelaide, with Sub-Branches at Beachport,

Kingston, Millicent, Narracoorte and Robe.

QUEENSLAND—Brisbane, Rockhampton and Townsville.

WESTERN AUSTRALIA — Perth, Fremantle, Albany, Geraldton,
Carnarvon, Roebourne, with Sub-Branches at Cossack,
Port Headland and Bunbury.

SPECIAL ATTENTION given to Consignments of BUTTER & CHEESE

Entrusted to our Care for Sale either in the London, Australian
or South African Markets.

The Company makes advances on and conducts the Sale of Land,
Stock and Station Property, and receives for sale in London or any of the
Markets of Australia or New Zealand, consignments of Wool, Skin, Hides,
Taliow, Frozen and Preserved Meats, Gramn and Dairy Produce, and carries
on a Financial, Shipping, Indent and General Agency Busmess,

JAMES MACINTOSH, Manager.

JOHN MOFFATT, Douglas-Wallace St., Wellington.

y

”

4404400400404 0 0040000444004 040 444

Scott Motor & §
3
3

Cycle Co., Ltd.

AGENTS FOR—

ARGYLL and RE© CARS,
and OSMOND BICYCLES.

Complete stock of Motor and Cycle Accessories.

NOTE HE NEW ADDRESS—
KENNEDY’S BUILDINGS, CUBA ST. EXTENSION,
Telephoa? 2056, WELLINGTON.

4444440000000 0 0004044404000
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"“ATTENTION

of power users is
drawn to the...

WOODSPLIT

“ REEVES "’ PULLEYS.

They are half the weight and
half the price of iron pulleys.

Built Honestly and Built Right.

WRITE US TO-DAY FOR LISTS—

SAMUEL DANKS & SON,

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

SO P E 44400444000 40000 0004000400444

F. S. GREENSHIELDS & CO.

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

+

+

+

+

+
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:
CONTRACTORS FOR THE SUPPLY AND ERECTION OF 4
ALL CLASSES OF MACHINERY AND PLANT..... t
;

+

+

+

NEW ZEALAND AGENTS FOR
Electric Consiruction Co., Ltd,, Wolverhampton.
“Gardner” Gas Engines—Stlationary and Portable il
Engines, Launch Engines, adapted for either Kerosene or
Benzine Fuel,
Erith’s Engineering Co. Lid. Patent Automatic Under-
feed Stokers.
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FOR SALE -

MOTOR YAGHT “VANORA,”

Fitted with Gardner 30-h.p. Paratiin Engine,

Dimensions : Length, 45 ft. Gin.; beam, 11 ft.; draught (aft), 3#,
9in. Built of Kauri on the diagonal principal.  After-Cabin,
8ft. x r1oft, with sleeping accommodation for four. State-
room, 9 ft. square, with sleeping accommodation for four. Iinmng
table ic seat twelve. Every convemence to ensure the comfort
of the owner and guests. Cabin fittings and furnishings on an
elaborate scale. Speed: 10 knots.

Particulars as to Price, efc., wnll be furnished on application,

Address : THE OWNER, NELSON,
o7, The Editor, Progress, Cuba Street, Wellington,
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HUTT MOTOR and
~CYCLE WORKS

Motor Cars, Motor Cycles & Bicycles
Repaired by Skilled Mechanics

COMPLETE STOCK OF REQUISITES ALWAYS ON
HAND. ACCUMULATORS CHARGED.

GEO. BRADLEY, Proprietor,

LOWER HUTT, near WELLINGTON.

Al e ]

STRAKER STEAM \EHICLE

{As Supplied to the AUCKLAND and WELLINGTON
Citvy Councirs for Haulage of Road Metal)

CAPABLE OF CARRYING 5 TONS

AND DRAWING 2-TON TRAILER.

Write for Catalogues containing Photos of Vehicles for all Classes of Work,

N.Z. Representatives—

HEATH & ROSS,

HUNTER STREET, - - Waellington.

!
H
\
\
i
J
i

A. JONES & SONS, Lid.

Hawkes Bay Implement Works,
HASTINGS, HAWKES BAY.
*
AGENTS FOR :

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

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

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

NOTICE.

“PROGRESS ” is so distributed as to be
obtainable at all principal stationers throughout New
Zealand. In event of any of our readers being unable
to procure a copy by this means, prompt notification,
addressed to the Editor, would be appreciated.

In order to save time in correspondence the Editor
desires to state that advertisements for “ ProGrEss”
are only accepted from reputable firms.  Quasi-
specialists and propounders of “ cure-alls” need not
therefore apply.

« Progress” Office, Wellington.
February 1, 1906.
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