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ABSOLUTELY BEST VALIE IN COLONY.

THE FEATURES
Quarter-Plate— 31b. Weight— Lenses of Large Diameter, and
Single Achromatic of Best Quality—lris Diaphragms— Stops,
from 8 to 32— Revolving Magnifiers, magnifying at 4, 8
and 12 feet

—
Isochromatic Screen— Body, made throughout

of Mahogany,covered with Morocco-Grained Leather of very
handsome appearance— Rising Front, for takinghighobjects
oravoiding toomuch foreground

—
Shutter: Bulb, Time, and

Instantaneous Exposures—Sheath very easily Loaded with
Plates or Films.

PRICE 3O«. COMPLETE
WITH BOOK OF INSTRUCTIONS.

Postage toany partof New Zealand is. 6d.
CompleteOutfits from Bs. 6d., postageextra.
Order a Kalon atonce, as thesupply is limited.

A I11/ 4Tl/1rVICJP f*f\ Manufacturers' Agents.J.WAIKINS & 10., and lmporters,

WYNDHAM STREET - - -
AUCKLAND.

Soi,E Agents for the
'Kalon

'
Camera.

Noyes Bros.,
. I,CRAWFORD STREET,

SOLE AUSTRALASIAN AGENTS FOR:
KRUPP Ball Mills, Stamp Batteries, Vanners, T~\ W T T^JXj"^I W I^J

and Mining and DredgingMachinery of every MmM JL MmJMmJ MX^ \u25a0\u25a0\u25a0\u25a0\u25a0
description.

English Cyanide Potassium and Sodium, mm^^mmm—^^^m^m^^m—^^

SSZISiStZr A^d at Sydney, Melbourne, Adelaide,
stahlwerk's-verbamd i>.n w.rks. Perth »ftd Brisbane._^^-

||IHi||| Jenkins &* JM.atck,
IiHHIMI S£££« Engineers, Coppersmiths,Brassfounders,
H' li'^^Bi^^MSiPfMfSsSKi Engineers' and Ofifi Motal MoKPhdtitCH l^^HMHlflllllliil^^^SH Plumbers' Requisites. CHIU IwlCiai IflCIUllCllli^^•ißi'^^^^^Hl WELLINGTON - - - NEW ZEALAND,

|N STOCK I SoleAgents for Jenkins5 Standard '96 Packing. Best and Cheapest Jointing on the Market. [manufacturers
Brass and Coapar Tubes Beware of imitations. TheGenuine is alwaysstamped with Trade Mark like cut. Valves Screwed£?m art CoDwr Sh««ts '96 winn°t Rot, Burn, or BlowOut, and willlast as long as the metals whichholdit. steam valves) Flangid
\u25a0raw and Conwr Rods Sttam Cocks, Scr«w»d
Dtlta Mital Rod» A FEW EXTRACTS FROM TESTIMONIALS:

"
We ha>e haU Jenkm's 'MG m a. joint for over |tMm Cocks,\u25a0 F'an|«d

Muntz Mrtal Rod> three years past which we could not keep tight ggjJK1" ValviS

CoppVr Inaott
"

US ltS C°3t ma"y ° Ver previously for more than four monthsat a time, andit Gall* Cock"
Tin Ingots "Best steam Jointingwehave used." is still tight." Pi0*.1!!!**-
7i«e Inantt LUDrlKlors
\u25a0nii.H ?inr Rniur viatat

" ~ ~
Machinery Brasses

StMmfiaiiges A FAIR OFFER.— Use Jenkins '96 Packing on the Worst Joint you have. If it is not as we Phot. lronze CastiH|»
Vacuum Gauus represent wewillrefund the money. SSffiSSSL Uetoiler Water Gaupn, Etc. v J Coppersttamrtpw, we." We invite steam users to Write us Direct. v^ '

Hence our supremacy in WOrld S
the various branches of n * f
our business. DfcM(ISI

TOOLS FOR ENGINEERS. ll 1
TOOLS FOR WOODWORKERS. LABOUR-
TOOLS FOR THE GARDEN AND FARM. SAVINGAPPLIANCES FOR THE HOME.

ALL EMBODYING THELATEST IDEAS. DEVICES.

Agents /£T tm*lmsk_ for If4 lfo3St^aWf

GUNS, RIFLES AND ..H BRa^D
„

AMMUNITION, LUBRICATING OILS
The Finest Stock and the Famous
in the Colony. «.inoCLYDE''

CYLINDER OIL.

A GreatStock of Up-to-DateHardwarein Every Department.
Inspection and CorrespondenceInvited

EDWARD REECE & SONS,
Colombo Street CHRISTCHLRCH.

ESTABLISHED 1856
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SMOKE^«!gsEx

Motor Mixture
Composedof the Best Virginian Leaf,

andLeadingEnglish Tobaccos.
Embodies the delightfully cool and

fragrant qualities of the most
expensiveEnglishmixtures.

Does not burn away like hay.
Remains dry to the bottom of pipe.

Note the Price
—

Bs. per lb. (postage paid).
PREPARED ONLY BY

G. H. PRICE & CO.,
NAPIER.

PRINTING
Fine Catalogue Work

Our Specialty.

Progress Printing Co.
Limited,

96 Cuba Street, Wellington.
Telephone2234. Printers of "Progress."

NEW ZEALAND
PORTLAND CEHENT C2.

Highest Grade *^*^LAaS<Portland Cement /y&^ r«OVv/v^VVand Hydraulic Lime /,~ fl& .\Supplied to Public Works />^ «---\
Dept., Electric Tramways, IJw J^^JKtTjfe C*\Waihi Gold Mine,Harbour |O xM^^B^^Mja «Z-|

Board, &c.,&C. I^Q
Send for Testimonials. \ <^i *mmi^^ /5s/Ask for "Crown"Brand. \W. a*ANV>. Q/
Auckland Office—

76, VICTORIA ARCADE. Vsv£|V|W^/^Vsv£|V|W^ /^
WEiyLiNGToisr Agents— H. R. Cooke,

Messrs. Riley & Holmes. Manager.

To the Point !
I fl I • PRACTICAL ENGINEERINGH I jT TAUGHT BY MAIL «4e

Pi"* The Greatest Educational Opportunity Ever
f '% Offered to Mechanics, Engineers, Architects,
t. J AND ALL MEN WHO FEEL THE NEED OFBETTER EDUCA-
S %'\u25a0- TIONFOR ADVANCEMENT IN THEIR WORK.

A i •\u25a0»
'

_.„«?
==n Our Courses instruct you in all you ought

\SBS"ja ê^m y^^^ \
' 'i^^Si'M They can be studied anywhere, at any

lU^E^S|sSHPPnI „ '? tfj*^ifr %<^*-f'« They are prepared so that the knowledge

iliflHililiiliPl 'l^L^Wf^/^' SM secured maY be immediately applied to

}SSmjSMS^^^^m%t^^'<i * I^l The AmericanSchoolof Correspondtnce offers

THE AMERICAN SCHOOL OF CORRESPONDENCE,
AT ARMOUR INSTITUTEJK TKHNOLOGY, CHICAGO.

Write for our 200-page Illustrated Cut out andpost to-day.
Handbook giving full particulars; it will AMERICAN SCHOOL OF CORRESPONDENCE.
be sent freeupon request. Gentlemen,— Please send meyour 200-page Hand-—

book, and full information regarding your course in
ADDRESSES:

107 Lambton Quay, Wellington. |
Princes Street, Auckland. (H.0.) Name
131 Cashel Street, Christchurch.
10 Rattray Street, Dunedin. ! FullAddress

* y^VJCTU^v "STAR" BRAND *
**/ffiM>*ck PORTLAND CEMENT, t*(% * ' I* |lri TRADEMARK, rail Twenty-YearsReputationstands

** YV5^ f*/J behind everyBag

* Xs£jnAM\^VS Equal to any Imported. ** #*
EST'-' SHpp1885. r—^"— ——""*""* .

HITIX-SON'S J* -STAR" BRAND UVnPAIIIIP MWIF *:HYDRAULIC LIME. HYMA"i" UME
4c i Trade Mark. *
* r^ **

TheBest Building Lime A||rK|ANn **
Sets in Wet or Dry Positions. AUCKLAND. | *

* Finely Ground. No Waste. f * *
05 ESTAILISHEO1878.

4c Manufactured by *
; JOHN WILSON & CO., LTD., AUCKLAND.

*
Agents in Every Centre. ******************************

ANDREWS & MANTHELgB|
Consulting, Mechanical, <&^|i^p
and Electrical Engineers,

Successors toNEES & SONS »^J fffiffll|\ <r

GHUZNEE STREET
-- - WELLINGTON. JB

LargeStocksof Wood-WorkingMachinery,
* jWi^fe'^Slf

Engineers' Tools of everydescription, Pack- CT^^H^^M|^»
ing, Beltings,Oils, Saws (circular andband).

Every Descriptionof RepairsExecuted onShortestNotice.

NOTE ADDRESS
—

ANDREWS & MANTHEL,
Engineers and MachineryMerchants

- - -WELLINGTON.

lj SYMONDS & CO.

,
'

5
x '

Motor Spirit and Oils
kept inStock.
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MERIDIAN LAMPS:: RE^T

* ' GENERAL ELECTRIC CO.'S Generators,Motors, ] ] \u25b2 ] '

'' ELECTRIC MOTOR DRIVESFOR MILLS, FACTORIES \ \ LowerC?st. '^KS^^^^^^^SS^B, Estimate Furnished for Electric Lighting'andPower Installation of any Magnitude. \ \ ' |'
A E BROW N Electrical Engineer & Contractor,J * — I

-
1

** '* * v'-* -'

I
" "

Officeand Workshop :MARTIN STREET, | N'Z'Ag6ntS f° rACmeEngi"eCa'Ltd-Shettleston'Glasg° w;

\u2666 Off ManchesterStreet. CHRISTCHURCH.|J. W. W&U&Ce 6^ CO.,
\u2666^^\u2666^^\u2666\u2666\u2666•\u2666^\u2666•\u2666''\u2666••\u2666\u25a0'\u2666'\u2666-\u2666'\u2666-\u2666\u25a0'\u2666''\u2666'\u25a0\u2666''\u2666'\u2666\u2666'\u2666\u25a0'\u2666"\u2666•-\u2666''\u2666'\u25a0\u2666'•\u2666\u25a0^ ! 54, VICTORIA STREET WELLINGTON.

NEWTON KING,
Land and Stock Agent, V
Prodttce & General Merchant,

NEW PLYMOUTH & STRATFORD
Established 1879.

Dairy Farms.— 100 Acres to 500 Acres ;Easy termsof payment.
Sheep and Cattle Country.— 500 Acres to 5000 Acres inGrass,

or portion in Bush.

SPECIAL.
3,178 Acres : 850 acres in grass, balance in bush; 600 acres rich

beach land, and balance rolling country, with suitablebuildings,
dairy factory,&c, £8,500.

C DICKINSON m*,,,,*,,,,,™.,. Grand HotelBuildings,™
Vice-Regal Cigarettes o Uiryfi

IGARETTE MANUFACTURER, PHce
,
s Mlxture>

*' "8 oireci,

IGAR IMPORTER & TOBACCONIST.
— DUNEDIN.

P CnpADI pC Plumber, GasfitterI^, JinrbCO, Locksmith,Electrician
102 LAMBTON QUAY, WELLINGTON, and

Telephone 243. (Next aidous.) General Repairer.

Newsonfor I "
~|, E.W. Mills fe9 Co.,

AttirC. -I<4o- # j^^fe.•» #
" LIMITED.

there^s no better sign of g'l^^^^^^S|B^> FttrnisKiiig Ironmongers,

Note the Spotless Linen ijfff fIB^^BPHR*! ?« ! -^''ir'- SHOWROOMS:
and the well-cut suit which IM, twf-^Sicßßi SJ^tl^l3^ pUi ifbwai^ nnxv lfiATnnia o uiimtfb otdff«
beget the confidsnee of a X!M^PS^^P|HRfl^ JERVOIS QUAY, VICTORIA & HUNTER STREETS,
self-respectingbusinessman. MB.j

<%jgHw3WßJjß^^ ' IlMj " >n. WTIIINPTHNThese details areyours for SjSfe^^^^^^^^j^^^aßfc^^^^ '* ' <^g^^ Ww&UlelllU IUII«
Newson attends experien- «Sp S'HkV'uA"
fo?BusimM,sundaynand

oottier0ottier B %M Retail Department

\u25a0\u25a0ah ma
—
k^*! l^^^^^gl^^^^^S^^H^Hß rljß/IAIJ TELEPHONE No. 35. Telephone Orders promptlyattended to.

and M&rcec... ll^Ki^^HttH&ifillß^HHHf •" •-**&& \u25a0

30,CUBASTREET,WELLINGT0N, |is^ffss^3SSKf**^ "A
"

G^S fe9 Oil
3 Doors balow Winder.. \u25a0 -^.^^gfe^^t^Sg^^T^!^^^, - I X^^^flVEJC^— Ei\gii\es #

'J^^^^^bbß^^^^^^^^^^H! Cement and LimeMerchants.

*^^^^*^^^^^^^^^^^^^^^^^
and Showroom:

(Dry Press Brick Works, Newtown. Stack 140fthigh.) 3, HUNTER ST., CITY.
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ft. & T. BURT, Ltd.
MAKEKso* Engineers,

AllKinds of
• *

mT
Machinery. <^^ DUIVEDm.

MINING MACHINERY A SPECIALITY.

DREDGES SOLE MAKERS OF

Engines Calder's Patent Stone Crusher.
BOIIyERS |

(DOUBLE ACTING)

PELTON WHEELS Capacity, 15 Tons Per Hour.
-_p^ Arrangements can be made for

rUMro I Crusher tobe seen at work....
irl-tiit) This Machine is a Decided Improvement on
FI.UMING, ETC. ( j ExistingTypes.

BRANCHES:
Wellington, Auckland, Christchurch, Invercargill, Port Chalmers.

Enquiries Solicited

#Not
the Same as Others..

MALTHOID
T^^X^NTPTIVr^ F,ora"

*|<I11 IHIl\lIt classes ofi\v/V/A AA^VJ buildings.

Twentieth Century Product, the resultof Twenty-
Years' Experience in Roofing Manufacture

THE PARAFFINE PAINT COMPANY, San Francisco.
ESTABLISHED 1884.

Samples and Prices from
J. BURNS t CO., LTD., Auckland. E. REECE * SONS, CHRISTCHURCH.
H. WILLIAMS t SONS, Napier. G- L. DENNISTON, Dunedm.
JAMES W. JACK, Wellington. THOMSON, BRIDGER ft CO., Invercargill. J

SPECIALITIES:

Incandescent Gas Burners (Upright and Inverted)
Incandescent Gas Mantles (Welsbach, Sunlight andGladiator)
Incandescent Gas Glassware (Plain and Fancy) including all

the Latest Patternsof Jena Glass and Shades.
Incandescent Gas Arc Lamps (inside and outside, including

High Power and Inverted)
Incandescent Gas Fittings (including Inverted Pendants and

Brackets)
Incandescent Gas Stoves (The well-known Kern Gas Radiator)
Incandescent Kerosene Lamps (for Hanging and Tableuse)

NEW ZEALAND OFFICE AND WORKS:

48 VICTORIA STREET WELLINGTON.
AGENTS ALL OVER NEW ZEALAND.

Welsbach Light Company
of australasia, limited,

SOLE PATENTEES */ \ *
BEWARE op

OF THE WELSBACH / lJi#
SPURIOUS

SYSTEM OF I"! lf¥ i CITATIONS.GAS LIGHTING. \ / > !{P \ /

\ See that everyMantle bears the Company's Registered Trade
r Mark viz: The W in SteeringWheel.

Pearson&Rutter,Ltd.
Butter and Cheese Merchants,

MANCHESTER, LIVERPOOL & WELLINGTON.
Areprepared either to Buy or to makeLiberal AdvancesonConsign-
ments of Butter and Chees3 for the English, African, andNew Zealand
Markets. Consignments a Specialty.

Telegrams: Cablegrams:"
PEARSON RUTTER," WELLINGTON.

"PEARUTTER," WELLINGTON.
Codes: Western Union, ABC, 4th and sth Editions.

"ACME" PRESERVATIVE
Will ensure Butter reaching England, Africa or other distant
markets inPerfect Condition,and

No other Brands can Equal it.

"ACME" has proved itself Superior to all other Preservatives
after severetests of longstorageof butter by several leading
TaranakiFactories.

SEND FOR PRICES AND TRIAL LOTS.

F. N. R. MEADOWS, Wellington,
CHIEF AGENT FOR NEW ZEALAND.

+++++++++++++++++++++4++*^+++++++

ITHE1 THE BLUTHNER \X World's Foremost Piano, t
;; BRILLIANT TONE *
\u2666 SUPERB APPEARANCE w t
X PERFECT CONSTRUCTION Inqmries J
4

*
are invited. A

* ' ill 4

V, AA X
|WELLINGTON PIANO CO., |

\u25ba LIMITED. •< >

:; 53 MOLESWORTH STREET, WELLINGTON.
\u2666\u2666\u2666\u2666\u2666 \u2666 \u2666 \u2666 \u2666 \u2666 \u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666 \u2666 \u2666 \u2666 \u2666\u2666\u2666\u2666\u2666\u2666



OFFICES AND REPRESENTATIVES

What is fair competition and what is unfair ? If
this question could be settled, the trade and com-
merce of many countries would be benefited. But
much must depend on circumstances. There is

sucha thing as
"

healthy
" competition,whichcon-

duces to industrial progress, and brings the best to
the front, bothas tomanandas tomethods. Given
a fair field and no favour, reasonable trade rivalry
is not altogether abad 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
American agricultural machinery in the colonies
is hardly being carried on upon reasonable lines,
evidences continue to accumulate. We have
received fromMr.P. H. Evans, the secretary of the
South Australian Chamber of Manufactures,
Incorporated, cuttings from one of the Australian
dailies— the Advertiser— dealing with the importa-
tions of harvestingmachinery andother mechanism
into that State. As far back as nearly a year ago
that papermade special enquiries upon this matter,
and the information then received in special inter-
views is worth recalling at the present time. Mr.
C. D. Lennon, a prominent member of the Mel-
bourneChamber of Manufactures, stated some time
back that

"
at every port of the Commonwealth

foreign-made goods were arriving m shiploads.
In Adelaide he had seen 250 copies of Australian-
invented harvesters landed from New York, the
freight onwhichwas less than the freight fromMel-
bourne to Adelaide/ Australian agricultural
machinery manufacturers have pointed out that
therehasneverbeenareallyhigh tariffonmachinery
inSouthAustralia. Probably 15per cent, hasbeen
the highest, but in Victoria it went up to 60 per
cent, on some lines. The protective tariff m South
Australiahas given way to a revenue tariff, and the
outside duty is now about 15 per cent. They con-
sider that the duty should be at least 25 per cent
on certain lines to assist them to fight against the
inrush of American goods.

What (it is asked)can Australianmanufacturers—
who work under the eight hours' system, anddon't
believe in making slaves of their men— do against
such competition ? With reference to the season
before this the number of harvesters imported into
South Australia from various outside sources was
decidedly heavy. Reportsmake the total from 250
to 500 by one firm. The duty is 12^ per cent, on
the invoice, but at what price are these invoiced?
From official information received it appears that
harvesters have been invoiced at 2s 6d., plus
10 percent., a total of £41 18s ad. The retailprice
to farmers inSouth Australia is about £80. Seed
and manure drillsare invoicedat from 10s to
£16 16s Bd, and 15s plus 10 per cent. These
drillsaresold inSouth Australia at from £36 to £40.
Another line which will affect the trade m South
Australia is the importationof stump-jump ploughs.
We understand that some were imported from
Canada, and were exhibited 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
SouthAustralia at £\o. These ploughs weighabout
8J- to ro cwt., and are sold at to £22 m South
Australia. The outcomeof the agitationin the Aus-
tralian Commonwealth will be awaited with much
interest by New Zealand and British machinery
manufacturersalike, for the latter areno strangers
tokeencompetitionfrom Transatlanticsources,and,
therefore, have sympathy with the former. .

AGRICULTURAL MACHINERY AND
COMPETITION.

The proposedgatheringof the various forces repre-
senting Capital and Labour m New Zealand, which
was tohaveeventuatedunder the above somewhat
misleading title on the 20th mst., has been
abandoned.

While applauding the conciliatory motif of the
Labour Parliament we cannot altogether arrive
at a satisfactory deduction regarding the possible
conclusiveness of its work. The idea of bringing
such parties together to discuss leading ques-
tions, whose contentiousnature must exist until the
end of all things, was certainly a very high and
meritorious one. At first sight, itappearedtomark
a trend in the direction 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 togivepromise of the regulation
of our commercial policy by those immediately
concerned m its success. In short, the un-
paralleled situation presented m law-makers
discussing a via legis with the representatives of
the business public provoked a feeling that the
industrial peace of the future was to be assured.
But ideals wereshattered: the quibblings of parties
turned predestined harmony into discord; equal
representationbecamea difficulty ;nomination, to
the satisfaction of both parties,, an impossi-
bility. Ths industrial employers wished to know
the degree of weight that would attach to the
resolutions of the conference, and inmany directions
they held that, though good might come from the
meeting, the issue was problematical. The New
Zealand Farmers' Union stubbornly refused to join
the Parliament, for the simple and happy reason
that theyhad nothing todiscuss ;while representa-
tivesof theLabour divisioncappedallby demanding
expenses and fifteen shillings a day for attending
that which, as the Premier stated, was for their own
good.

Perhaps the chief cause for regretin the failure of
theLabour Parliament lies inthe shelving of matters
which have no connection with party. Much was
expected of the discussion that would havekept the
doings of the International Harvester Company
before the people. This concern,be itremembered,
continues to trade m the midst of reputedly ad-
vanced legislation, promenading m business guise,
plus cajolery and dissimulation, as it unerringly
fights its way into absolute monopoly of the imple-
ment trade of New Zealand. Tariff reform, too,
needs considerable attention on economic grounds.
Anomalies abound; and there is none greater than
that pictures, paintings, drawings, engravings, and
photographs, which so materially assist the techni
cal and artistic bent of the community, should have
to bear the imposition of twenty per cent. duty.
Of the other questions, we have tomention theneed
for a discussion on our Labour laws, and in giving
preference to trade unionists, to stipulate for the
minimising of the unprofitableness of unskilled
labour by instituting classes, or degrees, whereby a
man will only receivea wagecommensuratewithhis
ability. And so on,ad inftmtum, could theLabour
Parliament have deliberated. Perhaps, when the
diametrical opposition of parties ceases, such a
gathering will be possible. Until then, the best
medium of redress is the press of the colony, for itat
least reflects the opinion of the people, who seldom
err on questions of national importance.

Wholesale agents for New Zealand and Australia—
Gordon&GotchProprietary,Limited.

In case of change in address, or irregularity of tins
papers's delivery, subscribers should tend immediate
notice. ******

All communicationsto be addressed • "
The Editor,

Progress,Progress Buildings, Cubastreet, Welling-
ton." Telephone2234.

The Editor invites contributions {which must bear
name and addressof sender, not necessarily for publi-
cation) dealing with progress made in any process or
methoddirectly or indirectly connectedwithmechanical,
industrial or commercial work. In no case can
rejected copy be returned unless accompanied by ad-
dressed envelope bearing half-penny stamp , neither
can the Editor enter into correspondence concerning
rejectedcontributions.

Progress will be mailed regularly every month to
any address in the colony on payment of the Annual
Subscription — Five Shillings. To Australia or
UnitedKingdom, 5/6.

VALE! LABOUR PARLIAMENT.Business Notices.

[Price:6rt Per Copy ;5/- Per AnnumWELLINGTON, N.Z., FEBRUARY i, 1906.Voi,. I.— No. 4. Monthly.]

BRIEF FOREWORD.

The contents bill of the current number announces
many carefully selected articles, and we believe
our readers will vote February Progress the best
yetproduced. Next month this journal will expand
to the extent of anadditionaleight pages, in order
to deal completely with Motors and Motoring in
New Zealand. Further particularswill be found on
another page in this issue.

PROGRESS
With which is Incorporated

THE SCIENTIFIC NEW ZEALANDER.

Progress
With which is Incorporated

XLbc Scientific flew

PublishedMonthly by Baldwin&Rayward, Patent
Attorneys, jiLambtonQuay, Wellington,N.Z.

Auckland— J. Henry IMackie,-Mercantile Cham-
bers, Queen street.

NewPlymouth— Bewley& Griffiths.
Hawera— W. A Qum.
Napier— C. H. Cranby.
Hastings— J. A. Fraser.
.Wanganui— J. L. Stevenson.
Palmerston North— Ravenhill &Co.
Nelson— C. Langley Bell.
Christchurch— A. H. Hart, Gloucester street.
Hokitika— T. W. Beare.
Oamaru— E.Piper.
Dunedin— Mirams Bros., Joel's Buildings, Craw-

ford street.
Invercargill— J. F. Lilhcrap (Hall, Stout &

Lillicrap.)



When George Westinghouse, as a young inven-
tor, was trying to interest capitalists in his auto-
matic brake, the device whichnow plays so impor-
tant a part m the operationof railroad trains, he
wrote a letter to Commodore Cornelius Vanderbilt,
president of the New York Central Railroad Com-
pany, carefully explaining the details of the inven-
tion. Very promptly his letter came back to him
endorsed in big, scrawling letters, in the hand of
Commodore Vanderbilt— "

Ihave no time to waste
on fools."

Afterwards, when the Pennsylvania Railway
had takenup the automatic brake, and it wasprov-
ing very successful, Commodore Vanderbilt sent
young Mr. Westinghouse a request to call on him.
The inventor returned the letter, endorsed on the
bottom as follows •— "

Ihave no time to waste on
fools."

The new flagship 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 being oneof the most obsolete cruisers that ever
carried the flag in southern waters. The

"
Marine

Engineer
"

of November ist, 1905, says .—".

— "
Con-

siderablesurprise wasoccasioned by the decision to
send the

"
Powerful

"
as flagship to the Australian

station. She has always been a heavy burden on
the navalvotes,andif the Admiral of the Australian
station does as much cruising as usual he will be
astonishedat his enormouscoal bill. The

"
Power-

ful " cost over before she was completed,
and since thennearly half as much again has been
spent onher inrepairsand refits."******

That the improvement in trade isbecoming wide-
spreadis deduciblefrom the better position of nearly
all the world'scommercialmarkets. This is shown
by the summary table which has beenpreparedby
the Board of Trade, showing the total imports and
exports of merchandise of the principal countries
for which the particulars can be given, up to June,
1905, inclusive, and referring m all cases to the
same period, viz., the six months ended June. It
is worthy of note that the United Kingdom heads
the list of thirteen countries as regards the magni-
tudeof the imports and exportsrespectively, and in
this particular Great Britain is even beyond the
United States, notwithstanding the vastness of that
country's area. British domestic exports are re-
turned broadly as 155 millions sterling, against
144 in 1904, and 142 m 1903. The newest total is
four millions in front of the United States. The
same pleasingtale of tradeexpansions is told by the
Boardof Trade return relating to British railways,
which shows that the net receipts amounted to

in1904,as against the year
before.

Reportsreceivedby theMinisterforPublic Works
indicate that very satisfactory progress generally
is being made on all three sections of the North
Island MainTrunk railway There are at the pre-
sent time about1500 men employedon these works
which it is intended to pushon with all expedition
during the summer months. Bad weather has
been experiencedat the southern end of the line,
between Taihape and Waiouru, one of the difficul-
ties of the department of the railway construction
being the excessive rainfall in that locality.******

There are forty-three electric tramcars running
in Wellington. Three of these (combination cars)
were built locally.and two more, of the Hongkong
pattern,are in courseof constructioninWellington.
It is likely that the Corporation willbuild its own
cars in the near future. Machinery is being pro-
cured, and preparations for such work are being
made. Of course, theunder gear will, as at present,
have to be imported, but with this exceptionthe
cars will be the product ofmunicipalindustry.******

The improvedtrolley-headfor electric tramways,
invented by Mr. Garnet Holmes, of Wellington,
is highly spoken of by all the electrical engineers
to whom it has been shown.. The patent has been
takenout in the namesofMessrs. Holmes and Allen,
who are fellow employees in the Corporation tram
service; and it is 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 electriciansand tramway expertsat Home.

The Labour Departmenthas of late been sending
a large number of men to various public works
throughout the colony, especially to the North
IslandMainTrunk line. The steamers every week
are bringing over many men seeking employment,
attractedhere, 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.

A successful flotation of the IronsandCompany is
said to be expectedvery shortly. Mr. Witheford
has been in constant cable communication with
those inNew Zealand interestedin the project, and
(according to the TaranakiHerald) the latest advices
are couched in very confident terms. The public
may expect definite announcement at an early
date, and previous disappointmentsare likely to be
sunk in the assistance of a good future for the
potentialindustry. ******

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 is 7s.
The unsuccessful tenderers were •— Mather and
Platt, ; Brush Company, £2688 ; Electric
Construction Company, /2700; General Electric
Company, ; Dick, Kerr andCo.,

sje * He if * *

Mr. G. W. Leadley,of Ashburton,oneof themost
prominent of South Island farmers, and vice-presi-
dent of the New ZealandFarmers' Union, stated a
few days agothat duringa fewyears frozenmeat, to
the value of had been exported from
the colony. ******

Paragrams.

The Chnstchurch Tramway Board has decided
to use some of its old rails and material, and con-
struct a branch line from the Victoria street line to
Park terrace, torejoin themam lme higher up. The
estimated cost is £1,700 to including new-
material, estimated to be worth from to
at the end of the term. The Exhibition Commis-
sioners are to provide funds for the total cost, the
Board to take over the new materials at valuation.
A five minutes' service from the railway to the
Exhibitionis proposedduringbusy partsof the day
and evening, the fare tobe2d, of which £d, by wayof
royalty, be paid to the Commissioners.

Dr. Chappie, who intends reading a paper on"
Human Progress

"
before the Socialist Party, is

collecting statistics showing the physical develop-
ment of Wellington State School children, for the
purpose of comparing them withdata which he has
receivedfrom variousparts of the world. Hestates
that the measurements, weights, etc., which he has
so far taken m Wellington show that the figures
as to thephysicaldevelopmentof our children com-
pare with those relating to the children in many
other countries.

A scheme has beenmooted to utilise the Victoria
Falls for the transmission of power to the Wit-
watersrand mines (west of Johannesburg). Ex-
pert opinion is favourable. It is estimated there
wouldbe a minimumsupply ofhalf a millionhorse
power in the driest season. The Rand now con-
sumes 150,000 horse power, costing three million
pounds per annum. The cutting of a canal at a
point below the falls would increase the supply to
a million horse power.******

In speaking of his experiments, Tesla said :"
These experiments are my private business. I

will say, however, that we are doing very much
more than solving the problem of wireless tele-
graphy. In fact, Iam satisfied of the practica-
bility of taking wirelessphotographs. Very much
more important things even than these will, Iam
convinced,be accomplished in the near future."

Artificialmoistureinthe atmosphereisanecessity
when a building is heated by the air which issues
from registers connected with hot-air furnaces.
Where for any reason the outdoor airis abnormally
dry, and m passing 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 anunusually high temperature,sayBo° F.
or more, and yet feel comfortableto the occupants.
When the air is in this conditionit absorbsmoisture
from the body rapidly without a chilling effect.
This is a recognised fact, and to overcome the
drawback, inventors are engaged in devising
different kinds of humidifiers. This should suggest
toprogressive furnacemanufacturersthe desirability
of developing some vapour-supplying device for
use in connection with their furnaces that will
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.

In a new trunk-type air compressor, described
by the American Machinist, the discharge valve
is of the full diameter of the cylinder, and seats
itself on the cylinder end. The inlet valve

—
a

trifle less in diameter— seats on the outlet valve,
and air is admittedbetween the two valves and
enters the cylinder 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 evenlift the two valves off
theirseats. The cylindercoverenclosesbothvalves,
and a flexible diaphragm separates the discharge
space beyond the inlet valve from the air-inlet
central tube which admitsair between the valves.
As the valves are so large, their lift is small, and the
principle of construction seems good, especially
forhigh pressures, for there shouldbe an efficiency
of delivery of ioo percent, of the volume generated
by the piston. ******

From returns supplied by the secretary of the
TimaruHarbourBoard, it is evidentthat the South
Canterbury port is making steady progress. The
imports last year amounted to 76,901 tons, valued
at while the exports totalled 78,926 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 South Canterbury has undergone a
considerableexpansion. Combining 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 is partly
accounted for by the potatoblight, that caused a
drop of over 75 per cent, in the exportof potatoes.
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The Australasian AccountantandBusiness Man's
Journal, Dunedm, says ::— Progress is splendidly
got up, plentifully illustrated, and reflects credit
on the publishers. It more than compares with
the Scientific American, and that is saying a good
deal."

We have receivedacopyof the AustralianPhoto-
graphic Journal. This publication is conspic-
uous for the valuable nature of its hints to photo-
graphers, both amateur and professional, and is
distinctly acredit to the publishers.******

NOTICES.

Th.QLyttrlton TmiPi thinks New Zealand might take
a
" wrinkle

"
from Italy in the matter of the Inter-

national Exhibition to be held this year in Christ-
church In connection with theMilan Exhibition
of 1906, his Majesty the King of Italy will offer
prizes to the extent of toexhibitors. This
amount will be divided as follows — (1) A prize of
/200 for automatic safety couplings for railways;
(2) a prize of for the best method of
testing high voltage electriccurrentswithout danger
to the operator, (3) a prizeof for the best and
most original exhibit of machinery or manufactur-
ing process; (4) a prize of for the best estab-
lished method of distributing healthy and puremilk
incentres of population; (5) a prize of for the
best typeofpopulardwelling adapted to the climate
of Northern Italy, (6) a prize of /200 for motor
boats. In addition to the foregoing there will
be a national prize of to the public institution
or private society which, during the last ten years,
has been most successful in the work of reclaiming
waste lands inmountainous districtsandinimprove-
mentsof pasturage.
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Owing to the inordinate demands made on our
space by the rapidly increasing scope of the petrel
motor, wehavedecided to issue a

Motor Number
for March next. March Progress will, therefore,
be conspicuous for its high interest as affecting
the all-absorbingquestionof 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 twelvemonths, payableinadvance.
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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
boulderbank and harbour shoals, which would give
an entrance of 600 feet in width, and a depth of 15

Foundry, Dunedin, and is a fairly heavy machine.
The engines are compound condensing, and are
capableof developing 375 h.p., while the boilers,of
which thereare twoof the dry-back marine type, are
designed to give the full head of steam requiredby
the mam engine, the winch engines and the electric
light plant,withwhich the dredge is supplied. The
boulder bank extends from what is knownas Mack-
ays bluff for a distance of some twelve or fourteen
miles, without a break, and it has always beenan
interesting feature mconnectionwithNelsonhaven,
many theories having been advancedregarding the
mannerin whichit was formed. Hochstetter, com-
menting on the matter, says :—":

— "
The boulders are

entirely of syenite, and the same rock is found on
the precipitousbluff which abuts upon the sea be-
yond Drumduan. The source is thus explained:
fragments are constantly falling from the cliffs,
and the action of the heavynortherly swell, com-
bined with a strong current, takes them towards
the south. The reason of their being deposited on
the existing line is that in all probability a sub-
marine reef underlies them, of which the Arrow
rock, in the entranceof theNelson harbour,maybe
regarded as the southern termination. This sup-
position is strengthened by the fact of the Arrow
rock being of the same altered schists as occur
immediately to the south of the syenite." Others
again have maintained that a reef underlies the
bank, and is the nucleus ofits formation. Mr.Rey-
nold's theory, which, as already explained, so far
appears to be correct was given by him in his
report of 1899, wherein he says:— "The question
of the presence of a reef formation underlying the
boulder bank was mentioned to me during my
inspectionof the portbutIcan see nothingwhich

PLAN NO I:THE WAIMEA RIVER AND APPROACH TO NELSON HARBOUR AS THEY
EXISTED 30 YEARS AGO.

what similar to that of Mr. Reynolds, the esti-
mated cost of whose design was Up to
this time theharbour was inthe hands of the Marine
Department,but111 1901 the Nelson HarbourBoard
was formed, with the object of taking over the har-
bour and prosecuting the proposed work. The
first of the contracts for machinery and plant were
let in June, 1902, and the work of excavating the
new cut was put m hand early m1903. The works,

The Nelson harbour works now in progress
embrace the cutting of a new entrance to the har-
bour through what is known as the boulder bank.
The suggestion to open a new channel through the
boulder bank emanated from Mr. Leslie H. Rey-
nolds, m1889, whenhe was calledin by the Govern-
ment to suggest the best method of improving the
entrance to the harbour. Mr. Reynold's idea was
consideredat the time a fairly bold move, especially
as thepreviouslyexpressed opinion concerning the
formation of the boulder bank presupposeda rock
core. As it happens, subsequent operations m
dredging through the cut have practically disproved
such conclusions. For some years prior to 1899
the navigabledepthon the bar lay well beyond the
entranceproper; and, as it continued to seriously
decrease, it became absolutely necessary for the
harbour authorities to move in the matter. The
first investigations were made for the Admiralty
by Captain J. L. Stoke R.N., in 1850, at which
time the Waimea river discharged the bulk of its
tidal and river waters through its eastern outlet
shown upon plan No. 1, m a volume somewhat in

excess of the outflow of the Nelson harbour.
The combined flow of ihe Waimea river and haven
watersmade seawardinan almost northerly direc-
tion, and was sufficient to maintain a minimum

depthof from nine to ten feet at low water.
It appears that about the year1875 the eastern

outlet of the Waimearivercommencedtoshoal, and
shortly following became entirely blocked, thus
leaving the haven outflow to alone contend against
theheavmg-up actionof the sea, withthe result that
the wave forces speedily acted upon the seaward
slope of the shoal, particularly to depths extending
to 12 or 15 feetbelowlow water,and drove the sand
inshore, forming acrest, orbar, havinga depthof 6
feet at low water, as shown on the chart preparedby
the lateCapt. Johnson in1882. Since that date the
sea forces have driven the bar ina direction inshore
towards the boulder bank some 900 feet, and
the two fathomscontour line an averagedistance of
700 feet, with the result that the low water depth
on the barcresthasbeenreduced toabout 5 feet dur-
ing favourable conditions, and to 4 feet following
north-west seas. This inshore travel of the bar
has seriously interfered with the sailing course,
and has made the incoming or outgoing of vessels
a difficulty, to say nothing of the delay occasioned
through waiting for the tides, as it is only towards
high water that the larger vessels can negotiate the
bar. Mr. Reynold's scheme of cutting a newchan-
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 later, obtained a report from the late Mr.
NapierBell, who was supplied with Mr. Reynold's
plansand data;and Mr.Bellevolvedascheme some-

Written for Progress.

ieet at low water spring tides, and at high water
spring tides a total depth of 27 feet— the average
rise of the spring tideinNelsonbeing 12 feet. With
this depth the port couldbe workedby the largest
vessels now trading 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 inomitting the north mole andnarrowing
the channel remains to be seen. The dredging is a
fairly heavy work, especially through the boulder
bank, which is composed almost entirely of grey
syenite, ranging from sand and shingle overlain for
some 10 or 12 feetby bouldersup tonearlyhalfa ton
in weight,and operationsare beingcarriedout by a
dredgeof the combine type, withladderandbuckets,
and centrifugal-pump discharge. The buckets
empty the dredged material intoarevolvingscreen,
which is perforated with holes of about t.\ inches
diameter, through which the finer material passes
to thepump and is dischargedon to thereclamation
area shown on plan ; the heavier material being
delivered from the screen into barges, and utilised
in the formationof the walls. The dredge, designed
by Mr. Reynolds, was constructed by the Otago
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PLAN NO. 2:THE WORKS AS THEY ARE TO BE COMPLETED.

... Nelson...
Harbour Improvements.

PROGRESS OF THE UNDERTAKING.
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Rival Motive Powers.

THE DREDGE AT WORK, NELSON H\RBOUR IMPROVEMENTS

A greatexpansion of commerce and aconsiderable
growth of manufactures are being looked forward
to by those who have Canada's best interests at
heart, including, among others, the Hon. Clifford
Sifton, ex-Mmister of the Interior, who has lately
been attempting to outline what will be the in-
dustrial history of that country within as short a
time as the next five years. He prophesiesa great
commercialdevelopment, basing his opinion upon
the completion of new railway systems, of an
increase of from one to two millions mpopulation,
the opening up to development and trade of the
northern regions, the perfecting 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 is
right also when he emphasises the necessity that
exists for improving the waterways. While great
strides are, he admits, being made in the develop-
ment of systems of transportationsby land, Cana-
dians,he considers, havenot yet succeededmmaking
the outlet to the seaboardwhat itought tobefor the
purposes of commerce. Canada is, he declares,
and must continue tobe, an exporting nation, and
the channels of its exports must be the cheapest,
freest, and most economical possible. It should be
a national sentiment, he further urges, that the
route of their commerce to the sea should be made
as perfect as the latest developments of science
would enable money to make it. He had said to
his former colleagues, and would say to themagain
on every possible occasion, that one thing the
peopleof Canada would justify them m doing was"

the spending of sufficient money on the St.
Lawrence to make it as safe as the ocean route
to New York and Boston." If British engineers
and machinists can give Canada any assistance
m the great work of improving the St. Lawrence,
which scheme is now engaging the attention of a
Canadian Commission, they willbe only too pleased
to render what help theycan. 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
kinds, some of which might, we should think, very
well come from the MotherCountry. And,evenif
Canada supplies her own requirements in this
respect, there is 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 it into flour ? Assuredly itdoes.

Canada's Industrial Future.

equipment of education. Upon that topic Iwill
only here say that, class for class, every class of
the German population is better educated and
better trained for its work than the corresponding
class m this country.
Ihave mentioned the lavish expense and yet the

buoyant confidencemanifest m the new Germany;
combine these with mental alertness and business-
and professional training, and you get the incentive
and the activity needful to produce " push." Let
me show, by one contrast with ourselves alone,
how they push.

In the year 1904 no less than 3,848 commercial
travellersrepresenting German firms visitedSwitzer-
land onbusiness, many of them three or four times
in the course of the year. In the sameyearnomore
than 34 British commercial travellers visited
Switzerland at all.
Ithink it all comes round to that; the German

quick-step in trading, amassing money,distributing
it evenly, and using it insplendidcivicandpleasant
private ways results, I think, from the German
quick-step in education.

MR. LESLIE H. REYNOLDS,

Engineer, NelsonHarbourImprovements.

pointstoor supportssuchatheory. Afterinspecting
theboulderbank and Mackays bluffs, it appears to
me that it was formed in a manner similar to the
sand spits which, as a rule, are to be found at the
entrance of the harbourson the NewZealandcoasts.
There is no question, tomymmd, that the material
forming the bank came from the vast slips which
have fallen from the bluffs, and that the harder por-
tionshave been drivenalong by the ripof theheavy
seas, which, in the past, have been probably more
frequent and of longer duration than at present.
The directionof the prevailingseasm Tasman bay
is from N.N.W , magnetic, and the general trend
of the boulder bank is, approximately,S S.W., so
that the seas impinge uponit atanangle of about 45
degrees,but the resultingripor deflected force would
be 111 a directiontowardsS.S.W., which corresponds
to the general line of the bank. Innearly all the
bays on the New Zealand coasts sand spits will
be found extending from one of the flanking bluffs
to the entrance,which isusually close to,or hugging,
the other, and inmany cases the seas impinge more
at right angles to the axisof the spit than occursm
the case under consideration. A verygoodexample
of the formation of a bank against what might
appear to be the forces of the sea is to be found in

the FarewellSpit,andasimilaractionto that taking
place there has, Iconsider, formed the bank at
Nelson."

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

bustion engine is employed in conjunction with
a dynamo and one or more electric motors. The
huge and unwieldyproportionsof the earlierpetrol-
electric chassis have gradually been replaced by
more graceful and compact combinations, until
we find a great city like Vienna on the point of
condemning practically the whole of its municipal
fire brigade horsed vehicles and arranging for the
immediate adopton of petrol-electric vehicles.
Given the absence of necessity for cells, which are
now almost universally supplied as an essential
part of anysuchsystem, we lookupon the prospects
of these vehicles as being exceptionally bright.
We have before us the confidential details of a
petrol-electric system from which all cells are
eliminated, suitable and efiective provision for
starting being made without necessity for recourse
to their aid. In this arrangement, one sees that
the internal combustion engine is, indeed, supreme,
and that the electric elements are made dependent
upon and subsidiary to it.

Any examination into the relative merits of
steam, petrol, accumulator or petrol-electric pro-
pulsion reveals the fact that each has its spheres
of application. Where the guiding consideration
is commercialefficiency, it is imperative thatusers
shouldbe ever on the alert to apply the system or
systems best adapted to the demands of their
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 become universal. Manufacturers
themselves, better than any, know the difficulties
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The German Quick-Step.

The alertness and receptivity of the Germans,
writes Mr. J. H. Yoxall, M.P., in the Magazine
of Commerce, do not arise from a better equipment
of brains than the English, but from a better

One frequently hears the opinion given, and
more often than not by persons innocent of motor
experience, that the internal combustion engine
has already relegated the steam engine to second
place in commercialmotoring. The fact that the
petroleumspirit engine is first, and the restnowhere,
in the field of pleasure or touring cars, is largely
accountable for this prevalent view. A genuine
conviction on this subject is engendered, too, as
regards even the most superficialobserver of events,

by ths great preponderance of the newer method
of deriving power which is found m the prime
movers upon the popular motor omnibuses of to-
day ; and this last fact, more than all the rest put
together, is calculated to boom the explosionmotor
at the expense of the steam engine. But it is early
in the contest to accept present experience as
indicating any finality in respect of the ultimate
ratios between steam-propelled and petrol-engmed
vehicles. Further some account will have to be
taken of accumulator propulsion, for example,
the wide employment of secondary batteries in

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 examination, have resulted in a greatly in-

creased life for the cells which, under such favour-
able treatment, retain eighty per cent, of their
original capacity after twelve month's use. But
the best results obtained to date in this direction
exhibit costs for power which are much above
those ofeithersteam or internalcombustionengines.
The one other system which falls within the range
of practical politics is that colloquially termed
the

"petrol-electric," in which an internal com-

which arise when petrol engines are mounted in

frames carried onnon-resilient tyres, and how the
advantages of regular service and economy in tare
weight are jeopardised by such ambition. It so
happens that the specification for a double-deck
omnibus approaches the limits which govern the
successful use of the petrolengine, for whenrubber
tyres have tobe discarded, and whena 40or 50-h.p.
engine has to be fitted in order to cope with the
increaseddemands which areconsequentupon steel
tyres, greater tare, and heavier loads it is better
torely uponsteam poweras a rule. The exceptions
are where difficulties over water and fuel siipply
outweigh the advantage of a more flexible engine
and transmission. On the other hand, to quote
one instance of many, steam may be preferable
in certain parts of the world, however difficult it
may be to obtain water, if a sand-ladenatmosphere
renders the essential draughts of air a source of
scored cylinders. The fact that water provides
a pure medium to work inside the engine must
often cause a preference to be accorded it over
the internalcombustion engine which is dependent
for its working upon an external medium as well
as the fuel proper.

The petiol engine willprove best for loads below
3] tons, but steam will have a materialshare within
that range. For heavier loads, steam is superior.
Accumulator propulsion will always be limited
tocharging centres but 111 the petrolelectric system
the greatest possibilities of development he.
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Labour in Germany.

DISPUTES ON THE INCREASE.

By Capt. Sankey, R.E. (Ret). M.lnst. C.E

In his presidential address to the Institution of
Civil Engineers, Sir WilliamWhite said. "the pro-
gress made in recent years with gas engines of in-
creasingpowernaturally raises the question whether
they may not take the place of steam engines, even
inlarge ships. Itmay be that Sir Frederick Bram-
well's prediction is 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 into use. Those more competent to
judge than myself appear disposed to think that
very serious, if not insuperable, difficulties, he in
the way of this system of utilising power. How-
ever this may be, no initialsteps seem to have been
taken topractically realise the idea."

As though in answer to the last sentence, asmall
gas engine withproducer has been constructed by
Messrs. John I.Thornycroft and Co., Limited, and
has been fitted toavessel 6oft. long;the enginesare
capableof developing 75b.h p at 300 revolutionsper
minute. Preliminary tests are said to have given
satisfactory results, and it is not in the least im-

probable that extended experience will prove the
suitability of such gas plants for somewhat larger
sizes. Such success, however, would not justify
the conclusion that gasenginesweresuitable, or even
possible, for large ships, if only for the reason that
in the smallplant referred to above, the producer
is arrangedto workwithanthracite, and before any
practical success can be claimed for large marine
engines it wouldbe necessary tobe able to usebitu-
minous coal The question has, however, reached
a stage in which a short discussion of the matter
in general terms, will, webelieve, be of interest to
Progress readers.

The first question naturally arising is Why are
gas engines desired for this purpose ? And the
answer is simply the far greater possibilities of
economy incoalconsumption, approximatelyin the
proportion of 1.8 to 1. It will be agreed that so
great asaving is worthstriving after. Theproblem
divides itself into two mam sections, namely, the
gas producer and the gas engine itself. As regards
the former, as already stated, and for obvious rea-
sons it must be capableof producing a gas suitable
for gas engines from bituminous coals, and it is

more thandoubtfulwhetherat the presentmoment
suchaproducer has yet been devisedfor landwork,
and, a fortiori, formarine work. The difficulty lies
in dealing with the tars that result from the distill-
ation of the coal , the bulk can be gotrid of either
by separatingor reburning(" fixing," as it is termed)
but the residual tar gets into the gas engine with
very injurious results. Itis said that the Mondand
other similarprocesses effectuallygetrid of the tars,

and that the by-products are worthas much or more
than the coal consumed, so that the user inreality
gets his fuel fornotlung ; it mayalmost besaid that
chemical works are established, and that the power
produced is, so to speak, the by-product. Such
arrangements are, however, inadmissable on board
ship owing to the space occupied by the recovery
apparatus The solution of theproblemmust there-
fore besought by

"
fixing

"
the tars, that is, by con-

vertingthem intogas, andalthough themethod isat
presentnot really practically successful there is no
reason tosupposethat itcannot bemade so, possibly
at an early date. The space occupied by pro-
ducers and their accessories, and their weight in
comparison withboilers, are mattersof great impor-
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 tobecarried for agiven voyage, and the saving
of space and weight thus effectedwould compensate
for the increased weight and space taken up. Gas
producers require a considerable amount of steam,
roughly m the proportion of lib of steam to jtb of
coal, and this steam must be obtainedby evapora-
ting sea water,so that provision willhave to bemade
to deal with the salt that will accumulate on the
heating surfaces and render them Inoperatlve.lt
might mean, for instance, a duplicationof the evap-
orativeplant,so thatonesetmight becleaned whilst
the other is at work, or else some form of scrapers,
as now used with economisers, might be applied.
The weight of salt thus deposited isnot considerable,
amounting to about one ton per day for engines of
10,000 h.p.; but the important point is that the
thickness of the film of salt would increase on the
heatingsurfaces at the rateof about £m. per day.

The evaporationof the water is usually effected
in existing producers by means of asubsidiaryboiler,andsuchanarrangementwouldobviouslycausedifficultyindealingwiththesalt;butitmaynotbeimpossibletoutilisetheheatmthe
THEGASENGINE:ITSPOSSIBLEUSEFORMARINEPROPULSION..exhaustoftheengineforthepurpose,togetherwiththatinthejacketwater.Theamountofheatthusavailableisamplysufficient,andwithsuitablefanarrangementsthesteamcanbeevaporatedatatmosphericpressure.Inmanyproducersawatersealisusedaroundtheashpit,and,obviously,specialprovisionswouldhavetobemadetopreventsplashingandbreak-ingofthesealmaseaway.Probablyitwouldbenecessarytodevisesomeotherformofseal.Specialarrangementswillhavetobemadeforthoroughlyventilatingtheproducer'sstokehole,toavoidthedangerofpoisoningbycarbonicoxide,especiallywhenbatteneddowninheavyweather.The"poking"oftheproducerswouldbemoredifficulttocarryoutthanonland,owingtothecon-finedspace.Inthisconnectionitmaybestatedthatfewermenwouldbeneededforattendingtotheproducersthanarerequiredforstokingtheboilers.Ontheotherhand,thecoalwouldhavetobsliftedfromthebunkerstothetopofthepro-ducers,andsomeformofmechanicallydrivencoal-conveyerwouldhavetobeschemedforthepurpose.Theabovecomprise,sofarasisknown,themaindifficultiestobeovercome,anditdoesnotappearthatanyofthemareinsurmountableWemustnextdealwiththeengine.Atthepre-senttherearemanydesignsoflargegasengines,whicharerunningsatisfactorilyupto2,000h.p.orover,anditisunderstoodthatthemakersarepreparedtobuilduptoatleast5000hpSofar,however,allsuchengineshavebeenofthehori-zontaltype,whichisclearlyinadmissableformarineworkThereisalsoanotherimportantpointtobeconsidered,namely,thatthemajorityoftheselargegasengmesareworkingwithblastfurnacegas,anditiswellunderstoodthatthesamesuccessfuldesignofengine,whenworkingwithproducergas,hasgivengreattroubleowingprincipallytopre-ignitionswhicharemorelikelytooccurwithproducergasthanwithblastfurnacegas.Afewverticalgasenginesofsmallpowerarerunningsatisfactorily,but,sofar,norealattempthasbeenmadetobuildlargegasenginesofthistype.Itmaybesaid,there-fore,withoutfearofcontradiction,thatagreatdealremainstobedonebeforeitcanbehopedtoapplythegasengineforthepropulsionofevenmoderatesizedships,letalonereallylargeones.Thereis,therefore,noobjectgainedincomparingthepre-sentgasengineasregardsspaceoccupiedandweightwiththemarinesteamengine:thecom-parisonwouldbeentirelymfavourofthelatter.Astheredoesnotappeartobeanygasengineatpresentsuitable,itmaybeinterestingtoformsomeideaofwhatthemarinegasenginemaybelike,andtostatesomeoftherequirementsitwillhavetofulfil.Itwillclearlyhavetobeoftheverticaltype,andinordertoobviatepre-ignitions,butalso,andmoreparticularly,toobtainaneventurningeffortwithouttheuseofalargefly-wheelagreatmanycylinderswouldbeneeded,eachworkingonitsowncrank.Inthiswaytheweightofthemovingpartswouldbereduced,allowingofhigherspeed,andthushelpingtokeeptheweightoftheenginewithinreasonablelimits;theengine,however,wouldbeaverylongone.Afurtheradvantageofthisdesignwouldbetomateriallyassistinbalan-cingtheenginesoastopreventvibration.Inthecaseofgasenginesfordrivingdynamos,verylargefly-wheelsarenecessary,especiallyifthedynamoisofthealternatingtype,andhastoruninparallelwithotherswhenacoefficientoffluctuationofspeedofatleast1/200isneeded.Formarineworksosmallacoefficientisunnecessary;nevertheless,aconsiderablefly-wheelwouldberequired,evenwiththelargenumberofcylindersreferredtoabove,anddifficultymaybeexperiencedinhousingthisfly-wheel,andatthesametimekeepthepropellershaftsufficientlylowintheshipObviously,also,thepresenceofafly-wheelwouldmakeitmuchmoredifficulttostart,stop,andreversetheengine.Pos-siblysomegearmaybedevisedadmittingoftheenginerunningconstantly111onedirection,butitdoesnotfollowthatitwouldbereliablewhenthepowertobetransmittedislarge;and,manycase,suchagearwouldprobablybecumbersomeandnoisy.Ithasbeensuggested,inordertoobviatethemanoeuvringdifficulty,tomakethegasenginedriveadynamo,which,initsturn,wouldactuateelectricmotorscoupledtopropellershafts.Theenginewouldruncontinuouslyataconstantspeedmonedirection,butall,oranyofthemotorscanbestoppedorreversedbythesimplemanipulationofaswitch.Thearrangementiscomplicatedandexpensive,buthasthemeritofgreatflexibility.Enoughhasbeensaidtoshowthatmanydifficul-tieswillhavetobesurmountedbeforethegasenginewillbeabletocompetewiththesteamengineforthepropulsionofshipsofanysize;noneofthedifficultiesmentionedappear,however,tobeinsur-mountable,buttheywillhavetobeconqueredstepbystep,andwithmuchpatienteffortandtheex-penditureoflargecapital.Theaboveremarksrefertoreciprocatingengines;thereis,however,anotherpossibility,namely,thegasturbine.Thisformofmotoristoolittleadvancedtobeabletoformanyopinion,butclearlysuchaformofenginewouldobviatemanyofthegreatestdifficultiesreferredtoabove,andwouldprobablycompetefavourablywiththesteamturbine.Theproducer,also,wouldbesimplified,inasmuchasthepresenceoftarsinthegaswouldprobablynotbeinjurioustoagasturbine.Apromisingarrangementisthecombinationofawaterturbinedrivenbyawaterjet,producedbycontinualexplosionsofagasmixtureinachamberintowhichthewateriscontinuouslypumpedback,inaccordancewithMr.Voigt'spatent.Lastly,thereisthepossibilityofusingtheDieselenginewithcoaldust.Suchanarrangementwoulddoawaywiththeproducer,buttherearegreatpracticaldifficultiestobeovercome.Februaryi,1906.PROGRESS.CertainadvantagesoframieasthetextileofthefuturearesetforthintheIndianTextileJournal,whichclaimsthatramiehasthefollowingadvan-tages•—thatitismanytimesstrongerthancotton,flax,hemp,andthelike;thatithasaverystrongstaple,from3in.to9in.;andthatitiseasilygrown,asitacclimatisesitselfinalmostanyzonewhereagricultureispossible.Itcropsinsomelatitudesasmanyasfourtimesperyear.Fur-ther,itisbeautifullylustrous,moreafterthenatureofsilk111appearance,anditdoesnotrot,givingitgreatadvantagesformanypurposes,suchasfish-inglines,nets,sail-cloths,bootandsaddlerythread,tarpaulins,rick-cloths,tents,hose,shopblinds,bootlinings,andotherrequirementsnecessitatingexposuretodamp.Itisnon-elastic,andthereforeisinvaluableformachinerytapes;mixedwithwool,itimpartsnon-shrinkingpossibilitiestothatarticle.TheTextileoftheFuture.Germanlabourstatisticsfortheyear1904,asissuedbytheimperialstatisticaloffice,showthat,inall,2040strikesandlockoutstookplace,thetradesaffectedbeingasfollows:—:—Buildings........796Woodworking.....417Metal.153Stonemasonsandkindredtrades119Engineering......81Food(sic).....78Clothing.76Transportation...57Commerce..48Leather....38Textiles......31Chemicals......25Printing.......23Paper.......21Mining...20Arttrades......4Soapandcandlemaking....3Unfortunately,thefiguresdonotgivethenumberofworkingdayslosttotheoperativesineachtrade,northenumberofworkmenaffected.Theydo,however,indicatehowlongthedisputeslastednumerically.Thuswearetoldthat—168disputeslasted1dayorless;687,from1to5days;271,from6to10days;298,from11to20days;185,from21to30days;149,from31to50days;130,from51to100days;and102,over100days.Afurtheranalysisofthedisputesshowsthat1870werestrikes,and175lockouts.Ofthetotal,1457concerneddemandsastowages,613relatedtohoursofworking,and884concernedpoliticalandothertroubles.Theoutcomeofthe1870strikesissum-marisedthus.—Successful....449Partlysuccessful..688Unsuccessful....y^1870Theoutcomeofthelockoutisthusindicated:—:—Fullysuccessful...44Partlysuccessful..43Unsuccesstul....44Unsuccessful....44Total.....,175Comparingthenumberofdisputesin1904withthoseinformeryears,itisseenthatlastyear'srecordisthehighestsince1899,whenthecompilationoflabourstatisticswasfirstundertakenbytheGermanGovernment:—1899..13641902..11351900..15001903..15011901..11091004..204077



KIELBERGFACTORYPATENTORECRUSHER.Messrs.A.&T.Burt,Limited,engineers,haverecentlyturnedoutoftheirDunedinworkshopsaverypowerfulorecrusher,designedbyMr.G.Cal-der,proprietoroftheValleyquarries.ThecrusherisadistinctadvanceonanytypeofstonebreakeratworkinNewZealand.Thedesignembodiesthebestfeaturesofimportedmachines,withimprove-mentswhichMr.Calderhascarefullythoughtoutinhislongandextensiveexperiencewithore-crush-ingmachinesThemostimportantimprovementsconsistofthedouble-actingcammotion,givingtwocrushingstrokestoeachrevolutioninplaceofone,asinotherreciprocatingmachines,alsotheleveroperatedbythecamshaftisofgreatlength,whichthedesignreadilypermits,thusgivingaverylowandeconomi-calhorsepowertodrivethecrusheratfullcapacity.Indailyworkthemachinepatsthrough15tonsofroadmetalperhour,themouthopeningbeing12mby18m.Generally,themachineiswellproportionedinalldetails,first-classmaterialsandworkmanshipcharacterisingitsconstruction.Themamframeisamassivecastingweighingover4tons,which,beingself-contained,doesnotrequireexpensivefoundationsThisnewcrushershouldcommenditselftoallusersofthisclassofmachinery.MessrsA&T.Burt,Limited,whoarethesoleagentsforthispatentcrusher,wouldbepleasedtoarrangeforthoseinterestedtoinspectandviewthemachinentworkmMr.Calder'squarry.theMilburnLime&CementCompany,Ltd.Thequalityofthelimewastoowidelyknowntocausethedirectorsanyanxiety,andfromthestartasatisfactorybusinesswasdone;butwiththeotherbranch,viz.,cementmaking,difficultiescame.TheworkswerethensituatedatWaltonPark,aboutfivemilesfromDunedin,asitethatseemedtopossesseverydisadvantage,involvingcostlycarriageofclay,lime,coke,generalstores,andfinishedcement,combinedwithunsuitablemachin-ery.Afterafewmonths'workingthedirectorsrecognisedthegravityofthepositionandcalledaspecialmeetingofshareholderstodecidewhetherthecompanyshouldretirefromcementmaking,oracquireanewsightanderectmodernworks.The"modern"worksthenelectedweredesignedaftertheEnglishpractice,viz.,Johnsonkilns,withchambers,millstonesforgrindingbothwetanddry,theprocessadoptedbeingknownasthesemi-wetprocess.Thematerials,limeandclay,weremixedtogetherinawash-mill,thencegroundinawetstateandpumpedontochamberfloors.Theburningoffofthepreviouslyloadedkilnsuppliedthenecessaryheattodrythemixtureforthefollowingkiln.Atthattimethiswasconsideredtobeamosteconomicalmethodofmanufacture.ThenextstepwastoproduceafinergroundcementtomeettherequirementsofbetterworkdemandedbytheengineersThemillstoneswerethrownoutandacompleteplantknownasAskham'spulverisingplantwasadopted.ROTARYKILNS.TomeettheincreasingdemandsforMilburncementfurtheradditionsandimprovementsbecamenecessarymtheburningdepartment.In1900themanagerwassenttoAmericatoreportontheAmericanprocessofmanufacturebytherotarykiln,withinstructionsthatifhewassatisfiedtoorderaplantwithoutdelayTheadvantagesoftherotaryprocessofburningweresoapparentthatakilnwasinstalledthatyear.TheMilburnCoy.wasagainthefirstcompanysouthoftheLinetoadoptthismodernprocess,andtheex-perienceofthepastfewyearshasdemonstratedthewisdomandefficiencyoftheselection.Asthereappearstobenofinalityintheprogressoftheindustry,thecompanyisagaincompelledbytheincreasingdemandtolaydownmoreplantfordrygrinding,andmillsofthemostpowerfulandsuccessfultypemadearenowonthewaterandwillbeshortlyinstalled.AdescriptionoftheprocessesattheworksatthepresenttimewillbeofinteresttoProgressreaders.Thelime,whichisobtainedfromMilburn,andclay,dredgedfromtheharbourmcloseproximitytotheworks,aremixedtogetherinamannerprotectedbyLettersPatent.Theusualmethodofsupplyingheattoevaporatethemoisturefromtheclayisavoided.Thencetherawmaterialsaregroundsuccessivelyinpanandtubemills,thenceelevatedtoastoragebin(24hourscapacity)andconveyed,afterbeingslightlydamped,intothekiln.Asthisrevlovesitgraduallyforcesitfromthebacktothefront,gettinghotterandhotteruntilitreachesthecalciningstage.Fromthereitisdischargedmtheformofsmallclinkers.Itispickedupbyanelevatorandconveyedauto-maticallytotheclinkerstorewhereitisallowedtocoolandcure.Itisthengroundpracticallytoanimpalpablepowderinballandtubemills,thedischargeofthetubemillbeingmthebulkstore.Thepowerisobtainedfromcompoundjetcon-densingenginesof250h.p.Inadditionthereareauxiliaryenginesforelectricallylightingrotarykilndrive.steadilyincreasedfrom10,000to150,000bagsperannum.Theworksarefullyemployed,theCompanyhavinglargeandimportantcontractswiththeDrainageBoard,DunedmCorporationTramways,PublicWorksandRailways,OtagoDockTrust,WaterSupply,etc.Inadditiontothecement-makingbusinessthecompanyhasalargelimebusiness,twopipefactories(Monier&Kielberg)andphosphatedeposits.Wehopeonafutureoccasiontodescribetheseindustries.DUNEDINWORKSOFTHEMILBURNLIMEA.NDCEMENTCO.ThereareveryfewindustriesconnectedwithbuildingmaterialsorengineeringconstructionwhichhaveundergonesucharapiddevelopmentduringrecentyearsasPortlandcement.Agenera-tionagoitwasalmostunknown,anditwasappliedtoveryfewoftheuseswhicharenowcloselyassociatedwiththeverynameofthematerial.Theimmenseutilityoftheproducthasledtoaclosestudyofthemethodsofmanufacture,andenormouscapitalhasbsenemployedthroughouttheworldinmakingimprovements,bothastoprocessandplant.ThenetresultisthatPortlandcementisnowlookeduponbyengineersandarchitectsasoneofthemostimpoitantarticlesmbuildingconstruction,moreespeciallysincetheadventofre-mforcedconcrete,i.e.acombinationofironorsteelwithPortlandcementconcrete.Thequalityoftheproducthasbeenvastlyim-proved.Afewyearsagoatensilestrengthof200R).persquareinchwaslookeduponassatisfactory.Atthepresentday600toBoolb.isfrequentlyim-posedbyengineers.Itisinterestingtoreviewhowthischangehastakenplace,andwehaveanevidenceofstep-by-stepadvancementattheDunedinCementWorks.Abriefhistoryofthiscompanyisworthyofnote.In1888thevaluableandwell-knownlimedepositatMilburn,togetherwithasmallcementworks,wasacquiredbyasyndicateofDunedmgentlemen.ThissyndicateatonceformedapowerfulcompanywithacapitalofregisteredasWrittenforProgressDunedinWorksoftheMilburnLimeandCementCo.,Limited.Our...IndustriesThiswasadistinctimprovementontheoldpro-cess,butcostlyinwearandtear.Itwasrunwithmoreorlesssuccessuntil1897,when,afteravisittoAmerica,theOldCountry,andtheContinent,themanagerelectedtoreplacethisgrindingplantwithanewerprocessofballandtubemills,thegreatadvantageofthesemachinesbeingthatthewholeproductisgroundupandreducedtothenecessaryfinenesswithoutsifting.TheMilburnCompanywerethefirstcementmakerssouthoftheLinetoadoptthetubemills,whicharestillinvogusandlookeduponbycementexpertsasthebestmethodofgrindingThecompanyownsadredgeandcompleteequipmentforclaydredging,andtheworksarewellservedwithasidingfromthemamtrunklinedirectlyintothewarehouse.ThecoalusedforrotaryburningisWestportslack,whichisdriedandgroundtoapowderbeforebeinginjectedintothekiln.Thesiteoftheworkscomprisesupwardsoffouracres,one-halfofthisbeingoccupiedbythevariousfactorybuildings.Thiscompanyhasalwaysmadeapointofstoringitscementforsomeweeksbeforebeingsentout,whichisconsideredprudentandintheinterestsoftheconsumer.ThevolumeofbusinesshasFebruaryi,1906.PROGRESS.MONIERFACTORY,78



ElectricityNotes.toknow.Notforitsinformationmtrely,thoughthatis»&ibtmambothaccurateandiuill?utforitssugge&i»c>nJpr>tscallupontheihirskjnppowersof>urtadejsIbebookdeservesacordialwpjromefic>iTi"tavmenjnsCjrnce."THENEWKNOWLEDGE.Februaryi,3£d6,.PROGRESS.Thedevelopmentofthegolddredge15erneofthemostirr>p&rlanlfeaturesofmodernminanganditseffect\>]M>r>iheworld'soutputofthepifecjpusmetalisimportant(saysawriterinth^NJewYork*'En-gtnttnng*ti<}Mwwgjowrn*}")Theeffiuencyoithe<lf<:<lg^o(Urgeelectricalpow^rhasbe^ndemonstrated50successfullytlut«h«demandforthemachinesisnowverylarge1h<r«ishardlyaconcernmakingthesegolddredgeswhichisnotworkingovertimetryingtocatchupWithorders,aconsiderableproportionofwhicharcforexport.Thegolddredgehasdevelopedrapidlyinthepasttenyearsihetypeonceestablished,inventorsandmanufactureshavetriedtoincrease'hesizeandcapacityImprovementsintheseduecijpnsarecharac«tns(;coithenewestmachinesAnumberofbigdredgesarenowincourseofcompletionforlhtKlcndyke.where\heywjJIbeoperatedmcpjj-nectionwithacowerplantatDawwnCityTUfsewiUaverageatotalo(500horsepowerforeachmachine,dividedintoseparateunitsoffrom7to100horsepowerinductionmotorsThesedredgesvMIbeamongthelargestinuse,andtheywillbeequippedwiththemostrecentimprove-ments.ThepowerhouseatDawsonCitywillcon-tainakilowattturbo-generator,drivenbya600-h.psteamturbineThiswillrepresentoneofthefirstinstancesofasteamturbineusedJprminingpurposes\\\theKlondyke.Similarg&jddredgesarebeingbuilt>»thascountryforoperationinAustraliaSouthAfricaSouthAm«ticianddifferentpartso(oatPicifvcCoastFivelargedredgesarenowincourseofcon-structionforaCalifornianminingcompanyThesewillhav<75bucketsinline,withacapacityof7cubicfeete4ch;thetotalweightofth«machines,exclusiveo(frameworkandhull,willaggregate2000tonsHeretofore,thelargestdredgesConstructedhavehadonly65buckets,withacapacityof6cubicfeete&chThetendencytobuildlargerandmore,pawerju]boatsisnoteworthy.Theearhrstformsofgolddredges»nusewereoperatedbysteam,butitwasfou»dthattheycouldbeuse^proMablvonlywheretheoTe\va^nthThew,orkofdevelopingth«d"re<fgewasrcUrdedforatim<anditwasnotuntilcheapcUctrtcpowerwassuppliedthiithepresentmovementassumedgreatheadwayCaliforniahasbeenamongth?firstinthefield,bothmdevelopinglong-distanceelectricaltransmissionandalsointheutilisationgfcurrentforextensiveminingpurposesStartingwithboatsthatwoulddig20,00cubicyardsofearthpermonth,theyhavegraduallyincreasedmsizeandcapacityuntilthelargestmoperationto-daydigfrom50,000to7<i,oc>c>cubicyardsofmaterialpermonthButeventh^«notconsideredthelimitSeveralthatarenow>»coiuseoiconstrue!>&»willI>ecapableathaneffrngupwards<j{too,aoocvtb*cyardsoYamouthThetitbuckethasbeenconsideredthestandardforthesemachinesinthepastfewyears,but,assmacked,afewhavebeeninoperationwith6ft.bucketsandnowanumberwillshortlybelaunchedinCaliforniawith7ft.bucketsWithincreaseinthesizeofbuckets,andwithmoreoftheseontheendlesschain,acorrespondingincreaseinthesizeofthemotorsandhullsoftheshipfollowsThestandardhullofthelargerclassofboatsis50ftby90ft.,butthenewerrraftwillreach50^tt?)^oJiandsomeareUlkmgpJJaunch-ingtrailSoJll>y150ft.OntheJaneiboalsj5OfcprnowKwtiibetrqwredii>iiiiggmg.And/<hpmotorsfordrivingthecentrifugalpumpsCorres-pondingincreasemthesizeofthemotorsforopera-tingth*dtcUwwiches,stackers,declcpump^,andscreenswillfollow.Thesizeo{theboatanditsgeneraloutlinesmustbeproportionedcarefullytothenumberandsizeofthemotors,forthestrainofhandlingthegravelandscreeni»gistremendousTheharmonisingofallpartsoJtheboathasbeenaproblemworkedoutbyttogintrTsandinventors,soihMa)]partsnowbalancewe)]Ofthemorethanha)iahundredboaUkj>ppr?»l>DuinCahfoTv»fcn>bs^i>JArecentreportofamachineexpertshowedthatthegdldboitsw«r«beingmanufacturedinas^greofdifferentshopsthroughoutthecountry,an<ithattheoutputwjsaboutonemachine1w««UThislimitwasdy«entirelytolackoffacilitiesforin-creasingthemanufacture.Provisionisb<mgmadetoincreasetheoutput.Ordershavebeenplacedforenoughmachinestokeepthepresentshopsbusy'forthentxifiveyears.'Twoyearsagg(heuseofwindmillpaw«rfgrgenerating«l«cUiatywassuccessfullytri<4inEurope.AtHamburg,andnearLeipsic,thereareelectricallydrivenplantswhichderivetheirpowerentirelyfromthewind.ConsiderableattentionhaslatelybeengiventothisquestioninthewesterndistrictsoftheUnitedStates.Sogreatisthev*nrtythereofhomemadt*i^dcom-mercialw>ndr*>ll&thataspecialbulkondescrib-ingthemha^WenissuedbytheI>t£*jindentoiAgntuhuTtAtJus!ihewindmills,weit\c>generateelectricityfarfighting<fi?tarnsandhom«s;5«(to-dayagoodmanysj(themoperatesmallelectricmotors.Tru:wvo^lmkllsusedareofth<?ordtoarytypes,buiUt<3Uansmitthefullpow^rq(themovingair<:ucr*ntstothegeneratorlocatedatthebottomofthestructure.Asinglelargewind-mill,ofthehome-madetypeorofmoderncommer-cialform,wilt,itissaid,runatwo,three,four,orevenfivehorst-powermotor.Tht>!wtM»c>ndJIheincandesctnitittirjc)amyAasb«<?»£^6r3*edbyfoundingaThomasAEdisonmedilwhichhasbeenentrustedtoth*AmericanSo^tyofEJectrica]Engin^rsThecirculifissuedbytheEdisonMtdilAssocia-tionannoun<:^sthatitistheintentiontU*tthemedalshallb«awardedeachyeartothegraduatingstudentwhoshallpresentthebestthesisensomeoriginalsubjectfromtheuniversitiesandcollegesoitheUnitedStatesandCanadawhichhaveregularcoupesinelectricalengineeringItisquitepossiblethatiftheInstituteofElectricalEngineer****•approached,thefieldc>iihecpm-petitionrftsg^'brenJax^edtoembifctti^denlsoiNew2*a)ai>rf£-Ol)egcsanduniveiiiUtsEtncrntCAtpumpsit*coLLiERtu—§peakm%beforetheiVUnch«sC«rGeologicalmdMiningSocietyrecentlyMeG.K.HooghwinWtMIME,M.1.E.E.,<t*pr?ssedtheopinionthat«h«pumpdestinedto*up«rcedeallothers—andfirst<jfallsteam-drivenpumps—wastheelectricallydrivenhigh-pressurecentrifugalpump.This,hesays,isanidealminingpump,onaccountofitavariousandvaluablequalUes,includingcheapness,com-pactness,strongconstruction,andabsolmtsecurityfrombreakdcwnAbrokenOverheadtrolleywire»saSourceotdanger,andrftgrethanonedevjce(orcuttingoffthecurrentAridsorenderingthewir«harftUesshasbeensuggest^Thelatestinvention{orthispurposeisntts<dtoeachsectionofthewir«,andcon-sistsofanordinaryconnectingear,hel^ilnitsproperpositionbythestrainonthetrolleywire.Directlythistensionisreleased,asbythebreakingofthewire,thecurrentiscutofffromthebrokensectionwithoutanysparkswhatevertausedbyshortcircu>tiElectricallydrivenploughsandfarmmachineryconstructedbyanItalianfirmneedforth<iropera-tiontwopaw*rcarsstationedateachsi4eofthefield,betweenwhicharestretchedcablesattachedtotheplough,Electriccurrentofabout500voltsistakenfromatrolleyline.Theploughispulledbythecablesfromonesideofthefieldtotheother,andwhenitreachestheendofthefurrow>tstopsautomatically,currentbeingcutoffUcanberunbackw**d&prforwardswitheaseThecombinationofoxygenandhydrogen,whenamixtureofthesegasesisexploded,isbelievedtogeneratealargeamountofelectricity.Theresultsareveryirregular,probablyowmgtotheactionofmoisture.Atjeast10,000,000moleculespfwatervapouraretermedforeverypairofionsprpduced.Theenergysmlirebytheexplosionjsverygreatcomparedw>ththeamountrequiredieioimtheionssoth»t<H?»rformationmayonlyt>eaSecondaiy-ThelengthsofelectricwavesmeasuredbyHerzandnamedafterhimwerefoundtobe150ft.fromthetoppfonewavetothetopofibenext.ThewavesusedbyMarconimtelegraphyacrosstheAtlantaMemuchlonger,being6oc>Itprmore.Theytravelat\hzsamespeedas.hgMalihelncrtchbleandalmosiinconceivabler*teofi?apepmitesp<rs«^<:oo<fB«^3wav<*o^/»ghtjn«asur^sonlya(<wnulUgntUsgfaninch.ImprovementsinGoldDredgesinAmerica.Oneotihzmoslmteresimgofmodernpopularscienceb<jgko*sProfessorLiuucau'sTU*tfew\u25a0^Knowledge"whichgivesalucidaccountoitherecentwgrkofProfessorThomsonmdthestaffoitheC*vendishLaboratory,oiB^querel,theCuries,Ramsay.Rutherford,SoddyLockyer,andothersinitsbearingontheelectricalnatureofmatter,thefactsofradioactivity,theevolutionandinter-relationsoftheso-calledchemicalele-mentsandthemeteontichypotkt&jsHereandtheftsi)S.decoratedsomewhatg&udjjybypassagesof"finewnimg,"forexampleWhataphantasmagoricdance>lj*lh>sdancedjatoms'Andwhatala&kforthemasterofthecer«mons<sFormirkyou,th*muUbiUtiesoithing?Th«sesameatoms,rruyb*.orothersliketli<cuwinetogetheragain.vibr*^og,cluster-ing,intcrlocking,combining,andth*reresultsawomaniflower,ablackbird,oralocust,asthecasemaybeButto-morrowagainthedanceisendedandtheatomsarefaraway;someofthemaremthefevergermsthatbrokeupmthedance,othersare"tfcpgreenhairofthegrave,"andothersareblownabouttheantipodeson(hewindsoftheoctkiiThrmutabilitiesofthingsaudlikewisethetearspfthingsforonethingafteranother,"Ljivrsnowuponthedesert'sduj.lyfaceLigh^nga.littlehourortwo^-u'andtheeternal,ever-changmgdan<:«gorsonButtries*"purplepatches"areeasiiyea5iiyseparablefromthe<**tureofthebook:theyaf*mitbutnotreallyo(it.WhenhesetshimselfresolutelytohistaskofExposition,theauthorcanbeasplainmhisneatnessasthedignityofthesub}ectdemands.Heexpectsnothingfromhisreaderfut"ahigh-schooleducationandaloveofcontemporarynaturalknowledge"Heavoidsthemerelyhistoricalmethodandbuildsuphisaccounto<thenewsciencesromthestandpointofsimjjbmiydiapprehensionThenewfactsandthevillastheyop?nuptothetrainedimaginationareconsecutiveys«tforthmtheOr4?rwhichbestbringsoutih«irmutualrelationsTtiereaderisleadonovetroughplaceswhereh«willneedallhishigh-bchooialgebraanddynamicsandchemistrytomake.sureothisfooting,withgrowingconfidencethathisgmdeknowstheway,andthatthegoalisworth'reaching.Fromthe-threeentities—matter,etherarjdenergy—hepassestomoleculesandatoms,totteperiodiclawwithitsbafflmgsuggestionsandbn))>antforecasts;theucete>lheaonsthatconductelectfjutyanditstorpuscu^axcarriersorelectronsNe*thereachesrad>oattiv»»y»ndmy^ttyMtad^mv»ihUsraysAnditsprodigiousstoresof«nd-atomicenergyitsgrowth,andits<4<}<;ayintoinertandelementalhehum.Ifonemeuimaythus"transmute"itself,whymaynotallJThealche-mistmayhavebeenrightmhisAimtlioughhismethodswerefutile.Arethe"cl<ments"ele-mentaryandsimple,oraretheybutcomplexarrangementsofoneprimitivematter?Questionslikethe^tarenotmerelyposedandhi\theyarefacedandthereaderishelpedtoa»s»crtheminthelatterhallofthebook.WhatHthedistinctionbetweenmaiirrandelectricity>ss\>prfflwus?HitheitDihrcoxpusdesof\whschrriatir^isbuilthavebeenconceivedas"carriers'*oJelectricity;wliatifth«earnerandthechargebeon*>AchargemovingwaUsufficientspeedv/auldhay«thepro-pertyweassign,asfundamentalandcharacteristic,tothecarryingmass,namely,thepropertyofinertia.Theprincipleofeconomysuggests(hatwedis-pensewiththenotionofmatterasunnecessary,andthuslightenedwearebroughtwithaboundtotheelectronictheory(notelectroionic,aslh<?authorre-peatedlyc.-OJsit)namely,thatparticjrsofmatterarebutpa;i>rlesofnegativeelectricrtyinsvMtmou&nIfon?v£htheether.Leavingthrearth,wherethemragtrnrss°fomrr&ourceshindersOurqu«st,wrarent\tdirect^w(hrsunAndstarsByspectrumanalysisweareabletototenourconclusions,underoiscaleandtemp^raCurethathavenoparallelthiscoldandnarrgwplanet.Theevidence(hattheelementsayedissolvedbyferventheat,(Uatfromhotstartocoldtheyincreasemcomplexityandinvariety,thatthereisarhythmicprocessofinorganicevolutionandinvolution,iscumulativrconsistent,ineluctableProfessorDuncanskiliu))yturnsthenewlightbackwardo\erthewayheWtraversed,andshow*thatitwasstraightandwiselytSose*Hethjpwgitforward»»JthrrebytUummcsinpartthyuntroddenpathihtadThesourcesofth«sun'sheat,th<earth'sag*(hepheno-mena<\ith«aurora,thezodiacalUgh(andtheinebul*(h«decayandrebirth<sitti«cosmos,all<comewithinthesweepofhisholoplio^Andhe1leavesuswiththeconvictionthatwear«nottoiling1onafool'schase,buthaveinourhandsacluethat<willbringusnearertotheultimaterealityofthings.\u25a0ThebopkisonetobedigestedbytbpthoughtfulJmanwhohasheardofthenewdiscoveryandwants:
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TH3POWERHOUSE:SHOWINGCORLISSENGINESANDGENERALELECTRICCO.'SGENERATORS.ayearitwasfeltthatthedramboxeswhichhaveansweredsatisfactorilyinEnglandwouldnotbeadequateundertheseconditions,especiallyasthesurfaceismacadam,andnotsetts.Accordingly,notonlytherailgroove,butalsothewholewidthofthedoubleorsingletrackisdrained.Anarrowculvertwithconcretebottomandbrickwallsisrunacrossthefullwidthofthetrackortracks,aslotbeingcutoutofthebottomofthegrooveofeachrailtoopenintoit,andissuitablyconnect-additionalprecaution,arepaintedwhiteforsixfeetaboveground.Intheprincipalstreetthepoleshaveornamentalbases.Allpoles,bothironandwood,are32ft.longoverall.Threegradesofironpolesareused,weighing0051b5.,i29slbs.andi,4351b5.respectively.Thewoodpolesareoftotara,andaresquareinform,andtaperedinn.sideatbottomtoBin.atthetop.Allwoodpolesarethoroughlytarredatthebottomsevenfeet.ThetrolleywireisNo.S.C.8.5.G.,andflexiblesuspensionisusedthroughout.Thehangersareofgalvanisedmalleableiron.Thesameregula-tionsastoguardwiresapplyasinEngland,but,inaddition,theCompanywasrequiredtoinsulatealltelegraphandtelephonewirescrossingitslines.Theworkincarryingoutthisproviso,andinraisingthetelegraphandtelephonewiresalongtherouteswherecentrepoleswerenotpermitted,hasbeenconsiderable.Outsidethecentralquarter,wherecableshavebeenlaidunderground,thefeeders,consistingof3,4,and6barecopperwiresofNo.4/08.5.G.,arecarriedoverheadonwoodencrossarmsaffixedtothepoles.Thetestandtelephonewiresarecarriedover-headonlittlebrackets.Theconfigurationandextentofthelines,andtheheavytraffic,havemadenecessaryanelaboratesystemoffeeders.Asfaraspossible,thesehavebeencarriedover-head,butelsewherecablesinsulatedwithvul-canisedbitumenandmanufacturedbyCallender'sCableandConstructionCompany,Limited,havebeendrawnintoearthenwareducts.Theductsareallsinglewayandoctagonalexternally,measuringabout4|m.across,andhaving3|m.diameterbore.Theyaresuppliedm18m.lengthsandhavebeenlaidinwhatisknownasthe"Camp"system.Theductsaregroupedtogetherwithathinfilmofcementmortarbetweeneach,andthewholeissurroundedwithconcreteuni-formly4in.thick,makingaverystrongandwatertightconstruction.Themanholesareplacedontheaverage90yardsapart,andareoftwosizes,4ft.by4ft.internallybysft.deep,and2ft.sin.by3ft.sm.internallyTHEPOWERSTATION:SHOWINGSELF-SUPPORTINGSTACKandareedgedoneachsidewithonerowofthelocalbluestonesetts,laidserrated,or"hitandmiss"fashion.Betweenthesleeperstheroadisexcavated9m.deepandfilledinwithmacadamwellrammeddown.Anothermatter,ofwhichmentionmaybemadeisthesystemofdrainingthetrack.AstherainfallatAucklandamountstoabout6oin.TheAucklandElectricTramwaysCompany,Limited,wasformedmMarch,1899,totakeovertheexistinghorsetramways,withaviewtotheirextensionandconversiontoelectrictraction.UnderthelawsofNewZealandnoprivatepromotercanapplydirectfortramwaypowers;so,afterprotractednegotiations,theAucklandCityCouncilappliedforandobtainedtheCityofAucklandElectricTramwaysOrder(No.1),subsequentlydelegatingtheirpowerstotrieCompanybyadeeddatedJune28th,1900.Induecourse,thesuburbanauthorities,teninnumber,followedsuit.Theconcessionisfor32years,afterwhichtimethelocalauthoritiesmaypurchasetheundertakingasagoingconcern,andconfersupontheCompanytheexclusiverighttoconstructandworktram-waysinthedistrict.TheBritishElectricTractionCompany,Limited,wereappointedconsultingengineers,andinJuly,1901,contractswereplacedwithMessrs.J.G.White&Company,Limited,forthewholeofthetractionconstruction,overheadline,feedersystem,andpowerstationandplant.Subsequentcon-tractshavebeenmadewiththesamefirmsforthecarsandthecondensingsystem.Theconsultingengineerskepttheconstructionandequippingofthecardepotsintheirownhands.Thetrackconstructionincludedinthepresentcontract,andcompleted,consistsoftwentyroutemileslaidtostandardgauge;andtheCompanywasenabledtoinstaldoubletrackthroughouttherouteswhereheavytrafficwastobeexpected.Furthermore,theclearwaybetweenthetracksiseverywheresixfeet,enablingcentrepolestobeusedtoaverylargeextent.Therailsusedonthestraightweigh921b.peryard.Fortheinnerrailofeachtrack,oncurvesoflessthan300ft.radiusasectionweighing951b.peryardisemployed.Itwasascertainedthat37ft.wasthegreatestlangththatcouldbecon-venientlyshipped,andthatwasaccordinglyfixeduponasthestandardlengthforrolling.Thefishplatesare24m.long,weighq2lb.perpair,andarefixedwithsixbolts.TherailsandfishplatesweremanufacturedbytheLorainSteelCompany,thespecifiedproportionsofforeignelementsintherailsbeingasfollows:-Carbon'45to"55Perc-nt.Silicon'04to-o8percent.PhosphorusNotmorethan"iopercentSulphurNotmorethan'085percent.Manganese"8otoropercent.Thestandardpermanentwayconstructionisasfollows:—therailsarebeddedaboutnn.inlong-itudinalconcretesleepers,18mwideby9m.deep,WrittenforProgress.ELECTRICTRAMWAYSOFNEWZEALAND.No.4.---Auckland.Edwiththenearestsurfacewaterdrainorgully.Thecoversconsistofstoutirongrids,andanedgingofsettsislaidroundtheframework.Oneofthesearrangementsisplacedatthebottomofeachgrade,theaveragedistanceapartbeingaboutthree-quartersofamile.Allpointsandspecialworkarealsodrained.Comingtotheoverheadequipment,ithasalreadybeennotedthatcentrepolespredomi-nate.Span-wireconstructionisusedatcurvesandjunctions,andincertaindistrictswheretheuseofcentrepoleswasobjectedto,asalsoononeortwobranchlines.Sidepolesandbracketsareemployedtoalimitedextent.Infact,everyvarietyofconstructionistobeseen,bothwithironandwoodpoles,thelatterbeingper-mittedinoutlyingdistricts.Swiveltrolliesareusedonthecars,andtheoverheadworkisarrang-edformaximumoutreachofthetrolleyarmof4ft.6in.,itnotbeingconsideredadvisabletoexceedthisamountwiththespeedof10to18milesanhouratwhichthecarsrun.Allcentrepolesareprovidedwithcast-ironwheelguardstopreventaccidentstovehiculartraffic,and,asanFebruaryi,1906.PROGRESS.80



THECAR"SHEDSATPONSONBY.Thedramage^watersupply,andstreetimprove-mentworks,whicharetobecarriedoutintheboroughofLowerHutt,Wellington,atacostofwasonthe10thult.formallycommenced.underthecarstotheshopswiththegreatestFacility.Thetools,etc..intherepairshopsincludea30-cwt.overheadtravellingcrane,15m.andBin.lathes,oneheavyandonelightdrillingmachine,a150-tonhydraulicwheelpressandanAUdav'spatent"Climax"hearthandblower.ThelathesanddrillingmachinesareelectricallydrivenForliftingthecarsbodilyacar-liftmgapplianceof15tonscapacityisprovided,consistingoftwopairsofscrewjacksonwheelsandtwogirders.Inconcludingthisarticlementionshouldbemadeofthefactthatthe1904profitshandedtotheAucklandCityCouncilbytheTramwaysCom-panyamountedto£2,300,inadditiontopaidinstreetrentsandrates.Theresultsofthefirstandsecondyears'work-ingsareasfollows:—1903.Totalcarmileagerun1,318,469Numberofpassengerscarried13,535,611TotalleceiptsDividend4^%1904.Totalcarmileagerun1,702,173Numberofpassengerscarried18,045,703Totalreceipts97Dividend6%byMessrs.CousinsandAtkin,Auckland.Thesingle-deckbogiecarsareofthecombinationtypewithclosedcentreandopenends,andaredesignedtoaccommodate48passengers;thedouble-deckcarshavereversedstaircasesandfourmotorequip-ments,andwillseat80;andthefour-wheeledcarsaredividedintotwocompartments(oneintendedforsmoking)withseatsfor32.Thebogietrucksareallequal-wheel,withwheelbaseof4ft.Inthedouble-deckcarseachtruckcarriestwomotors,andmthesmgle-deckbogiecarsonemotor,provisionbeingmadeinthelattercaseforasecondmotorbeingaddedatanytime.Thewheelbaseofthesingletruckis6ft.6in.,anditis,ofcourse,fittedwithtwomotors.Theradiusofthesharpestcurveis40ft.totheinnerrail.Thewheelsareof30m.diameter.Inviewofthehighspeedatwhichthecarsrunattimes,itmaybesuggestedthat33m.wheelswouldhavebeenmoreSINGLE-TRUCKCOMBINATIONCARBUILTBYMESSRS.COUSINSANDATKIN,AUCKLAND.by3ft.6in.deeprespectively.Onlyonesizeofironframeandcoverisused,however,theupperbrickworkofthelargemanholesbeingrackedintotherequiredextent.Thecoverisrecessedandfilledwithasphalttoadepthof2in.Theductsarelaidwithaslightfallsoastodrainintothemanholes,and,wheretheaccumulationofwaterwouldbelikelytobeconsiderable,acon-nectionismadebetweenthemanholeandthenearestsewer.Fourboosters,eachconsistingofashunt-woundmotordirectcoupledtoaseries-woundgenerator,manufacturedbytheGeneralElectricCompany,ofSchenectady,U.S.A.,areprovidedinthepowerstation.Itwascalculatedthattherewouldberequiredonthenegativesideoneboostertogive20voltsat400amperes,andtwogivingapproximatelynovoltsat330amperes,andonthepositivesideoneboostertogive105voltsat250amperes.Itwasdesirabletomakethelastthreemachinesinterchangeable,andthiswasaccomplishedbyselectinggeneratorsofcapacityof125voltsat330amperes,whichwouldgiveatalowerload105voltsat250amperes.Shuntsacrossthefieldsoftwoofthemachinesreducethepressureat330amperestonovolts.Thespecifiedmaxi-mumvariationatanyloadfromthestraightlinecharacteristicsrequiredforthegeneratorsis8percent,ofthevoltageatthatload.Thepowerstationisintwobays,eachroughly53ft.wideand104ft.long,andisoftheusualconstruction-brickwallsoverasteelframework.Theroofisofcorrugatediron,laidoveri^m.boards.Theplantatpresentcomprises:-FourBabcockandWilcoxboilers,eachof2,100sq.ft.heatingsurface,providedwithBabcockandWilcoxchain-gratestokers.OneGreen'seconomiserof360tubes.Threeengines,madebyCole,MarchentandMorley,Limited,ofthehorizontalcross-com-poundCorlisstype,eachcapableof475l.h.p.normaland700i.h.p.maximumoutput,run-ningat100r.p.m.,withsteampressureatthestopvalveof150lbs.persquareinch.Thespecifiedmaximumsteamconsumptionatfullratedload,workingcondensing,1isi4^lbs.peri.h.p.hour,andtheminimummechanicalefficiencyatthesameload90percent.Thepermanentspeedvariationfromthemeanspeeddoesnotexceed2^-percent.,orthetemporaryvariation4percent.,whentheloadisalteredunderwork-ingconditions.Three300-k.w.,8-pole,direct-connected,con-tinuous-current,compound-woundrailwaygeneratorsconstructedbytheGeneralElec-tricCompany,andcapableof50percent,overload.Thespecifiedefficiencyatfullloadisnotlessthan93Jpercent.Thesegeneratorsarewithoutshaftorbearings,thearmaturebeingpressedontotheengineshaft.One600-k.w.setconstructedbytheBritishElectricalEngineeringCompany;theengine,madebythesameCompany,beingcapableof1000i.h.p.One25-k.w.auxiliaryunit,manufacturedbytheGeneralElectricCompany.Fourboostersalreadymentioned.Switchboard,consistingofthreegeneratorpanels,oneloadpanel,oneBoardofTradepanel,fourboosterpanels,si\feederpanels,onelightingpanel,andsparepanel,madebytheGeneralElectricCompany.ThepanelsareofblueVer-montmarble,heldinarivetedsteelframe.Theboardisoftheflatpattern,withbackconnec-tions.One20-tonoverheadtravellingcrane,operatedbyhandfromtheground,constructedbyHigginbottomandMannock.Piping,feedpumps,injectors,niters,hotwell,tank,etc.etc.Thefeedpumpsandeconomiserscrapersareelectricallydriven.Therollingstockconsistsof:55passengerandonefreightcars,allconstructedbytheBrushElectricalCompany,Limited,withtheexceptionofonebuiltDOUBLE-BOGIECARBUILTBYTHEBRUSHELECTRICALENGINEERINGCO.suitable,but,ongoingcarefullyintothequestion,itwasfoundthattheuseof33m.wheelswoulden-tailtheplatformstepbeinginconvenientlyhigh,andthisideawasaccordinglyabandoned.Eachcarisfittedwithahandbrake,atrackbrake,andanelectricalemergencybrake.ThetrackbrakeisoftheSpencerpattern,twoslippersbeingfittedoneachtruck,andissodesignedthatapressureof4000lbs.canbereadilyappliedtoeachslipperwithoutundueexertiononthepartoftheoperator.Thegradesareverysevereonsomeoftheroutes,thesteepestabout200yardsinlength,averaging1-8.8,andtherearelongergradesofI—ll.Efficientbrakesandamplemotorpowerare,therefore,bothnecessary.Onestandardsizeofmotor,ratedat40b.h.p.,hasbeenadopted.Themaximumtractiveeffortspecifiedwasi7oolbs.atthewheeltread,andthemaximumcarspeed18milesanhour,thegearratiobeing14.68.Eachcarisfittedwithtwolife-guardsofthe"trigger"type.Thetriggerisahingedframeunderthefrontendoftheplatform,which,struckbyanybody,releasesthecatchbywhichtheguardisnormallyheldupclearofthetrack,andallowsittodropdowntoreceivethebodyandcarryitalonguntilthecarcanbestopped.TheCompanyownstwocardepots,convenientlysituated,whichhavebeenreconstructedandelectricallyequippedtoaccommodate44and30carsrespectively.Theprincipalbuildingisintwobays,354ft.and328ft.longrespectively,andeach39ft.wide,con-tainingthecar-shed,paintshopanderectingshop,Therearesixlinesoftrackinthecarshed,allwithpits\indertheirwholelengthAthirdandsmallerbaycontainsthemachines,wood-machine,andblacksmith'sshops,winding-room,stores,etc.Across-pitconnectsthemachineshopwiththecar-shed.Lightrailsarelaidalongthefloorofallthepits;withturntablesatthejunctionswiththecross-pit:and.withtheaidofwheeledhydraulicjackspartsrequiringrepaircanthusbetransportedfromPROGRESS.Februaryi,1906.81



NewIronHardeningProcess.Phosphorus,asiswellknown,hasthepropertyofimpartingacertaindegreeofsurfacehardeningtoiron,butnotwithoutproducingbrittleness.Theironismadetoassumeacoursestructure,inwhichthecrystalsarecomparativelylooselyboundtogether.Thiseffectofphosphorusoflooseningthecoherenceofthemoleculesoftheirongreatlyfacilitatestheabsorptionofthecarbonbytheiron.Thecarbonrapidlypenetratestheirontoaconsiderabledepth,impartinggreattoughnesstothecoreandnullifyingthecom-parativelyslightdefectconstitutedbytheincon-siderablebrittlenessofthesurface.TwoPrussianinventorsapplythisprincipleintheirprocessforhardeningironbyheatingthesameinatemperingpowder,consistingoforganicnitrogenoussub-stancescontainingahighpercentageoffusableash,andemployingphosphorusasthemediumfortheintroducingofcarbonintotheiron,Withoutprejudiciallyaffectingtheweldingpropertiesoftheiron,itimpartssuchadegreeofhardnesstheretothatitcanneitherbecutnorchippedbythebeststeelused.Inordertohardenthesurfaceofabout200kilograms(441pounds)ofirontoadepthof1millimeter(.0394inch)bymeansofthisprocess,thepiecesshouldbeembeddedinaaddedamixtureof300grainsofyellowprussiate,250grainsofcyanideofpotassium,and400grainsofphosphorus.Thereceptacleiswellclosed,lutedwithclay,etc.,andraisedtoaclearredorwhiteheat,whereuponthematerialtreatedisimmersedinaglowingconditioninawaterorotherbath.Thefollowingarticleappearedinarecenteditionofthe"BootandShoeTradesJournal";.—SirHowardVincent,M.P.,hasissuedamani-festotohisconstituentsinCentralSheffield,show-ingtheincreaseintheimportationofforeigngoodsandtheconsequentenormouslossinwagessufferedbyBritishworkingmen.ThefiguresaretakenfromtheOfficialStatisti-calAbstractforlastyear,andtheyshowthatforeignmanufacturedgoodshaveincreasedfrom£9,000,000in1851to£135,000,000in1904,althoughwedoublethenumberofmouthstofeed.Inanappendedtable,SirHowardquotesalistof37classesoffinishedgoods,madebyforeignlabour,importedlastyearfreeofalltaxortoll,andshowsthattheapproximatewagestherebylosttoBritishartisanswerenolessthan£31,606,000.Allthesegoods,saysSirHowardVincent,couldhavebeenbettermadeintheUnitedKingdom,andmanyoftheminSheffieldandtheWestRiding.Thefollowingisthelist,anditgivestheprinci-palfinishedarticles(otherthanfoodanddrink)dis-placingBritishlabour;theofficialvalueinroundnumbers—thevalueisreallygreater,asitisgivenbytheimporter,andthereisnopenaltyorcheck.andtheapproximatewageslosttoBritishartisansin1904\u25a0—OfficialWagesvalue.lostFinishedarticles.£Broomsandbrushes344-000172000Buttonsandstuds280,000140,000Bootsandshoes....973,000486,000Carriagesandmotorcars2,638,0001,319,000Cottonmanufacture?..4,668,0002,334,000Cutleryandhardware..1,194,000600,000Cement393.000196,000Corkmanufacture?..728,000182,000Cycles82,00041,000Electricalapparatus..845,000422,500Embroideryandneedle-work....•\u25a01,259,000629,000Flowers(artificial)..772,000386,000Fancygoods....1,375.000687,500Glassmanufactures..3,379,0001,689,000Hairmanufactures..114,00057.0°0Implementsandtools..547>00°273,500Joiners'andturners'work2,000,0001,000,000Jutemanufactures..2,207,0001,103,000Gloves1,506,000753'°°°Linenwares..••678,000339.000Matches...••465.000232,500Brass325.000325.ooo162,500Copper...••895,000447.500Cottonmanufactures..4,668,0002,334,000Girders,etc776,000388,000Ironandsteel(wrought)684,000342,000Rails243,000121,000Variousmetalmanufact-ures728,000364,000Zmc..••••562,000281,000Mouldings..••248,000124,000Paper..••4.669,0002,334,500Sewmgmachines..374.°°°187,000Silkmanufactures.12,700,0006,350,000Stationery(otherthanpaper)287,000143,000Toysandgames....1,102,000551,000Watches838,000419,000Woollenmanufactures..8,900,0004,450,000OtherArticles....3,434,0001,717,000Total£63,212,000£31,606,000ThewoollenandworstedimportscomelargelyfromtheYorkshirefirmswhohavemovedtheirfactoriestoRoubaix,Rheims,andotherplaces,soastocommandtwomarkets,andnotemployBritishlabour.IstheBradforddistrict,asksSirHoward,wisetopermitthisunfairtrade,whichisnowex-tendingtoSheffield?Hadthese£63,000,000worthofgoodsbeenmadeintheUnitedKingdom,aswouldhavebeenthecasesixtyyearsago,over£31,000,000wouldhavebeenpaidlastyearinwagesmGreatBritainandIreland.Thiswouldhavegivenawageof30/-aweektomorethan397,000persons—chieflyheadsoffamilies.Wouldthere,inthatcase,concludesSirHowardVincent,havebeenanyunemployedproblem?Probablynot,andespeciallyifsimultaneouslythe3,000,000acreslosttoarablecultivationmthelastthirtyyears,anddisplacingfourrurallabourersforevery100acres,couldhavebeenretainedincultivation.Heat.—TheBritishstandardunitofheatistheamountnecessarytoraiseilb.ofwateridegreeFahr.,andonegallonofwaterweighs10lbs.Thespecificheatofabodyistheratioofthequan-tityofheatrequiredtoraisethatbodyrdegreetothequantityrequiredtoraiseanequalweightofwateridegree.Example:Wateristhestandard=i.Thespecificheatofmercuryis.03332,thereforethequantityofheatrequiredtoheat1tb.ofmercury1degreeF.wouldheatitb.ofwater03332degreeF.,orthequantityofheatrequiredtoheatilb.ofwater1degreeFwouldheat30K)ofmercury1degreeF.ilb.ofcarbonburningtoCOgenerates4,451unitsofheat,whiletheCOfrom1R>.ofcarbonburningtoCO2generates10,092unitsofheat.Themechanicalequivalentofheatistheamountofheatgeneratedbyabodyweighiq1tb.whensuddenlyarrestedafterfallingfromaheightof772feet.Thecalorificpowerofafuel(oritsheatunits)representsthenumberoflbs.ofwaterwhichcanberaisedthrough1degreeF.bythecombus-tionofilb.ofthatfuel.Specificheatofwater1,specificheatofairatconstantpressure.2377,thespecificheatofwaterthusbeing4.1733timesgreater,underordinarycircumstances,thanthatofair.Thevolumeofonepoundofairattheordinaryatmosphericpressure,andatemperatureof—20degreeFahr.is11.58cubicfeet.32degreesFahr.is12.39cubicfeet.62degreesFahr.is13.14cubicfeet.72degreesFahr.is13.34cubicfeet.80degreesFahr.is13.59cubicfeet.Apoundofwaterlosing1degreeofheat,or1thermalunit,willraisethetemperatureof4.17pounds,or,atordinarytemperatures,say59cubicfeetofair,1degree.Apoundofsteamatatmos-phericpressure,havingatemperatureof212degreesFahr.incondensingtowaterat212degreesFahr.,yields965.7thermalunits,which,ifutilised,wouldraisethetemperatureof50x965.7=48.285cubicfeetofaironedegree,or690cubicfeetfromodegreeto70degreesFahrInordinarysteamheatingprobablynotoverj\poundsofwaterisconvertedintosteamfromthetemperatureofthereturn.Thusthecombustionofonepoundofgoodcoalwouldsufficetoraisethetemperatureof5,175cubicfeetofair70degrees.D=Outsidediameterofpipeininches.d=Insidediameter.w=Weightoflinealfootofpipeinlbsw=k(D2—d2).k=2.45forcastiron.=2.64forwroughtiron.=2.82forbrass.=3.03forcopper.=386forlead"Lookingbackthroughthemistsoftimeweseethemooneverdrawingnearerandnearertotheearth.Oursatellitenowrevolvesatadistanceof240,000miles,buttherewasatimewhenthatdistancewasitaUnorethan200,000miles,Therewasatimemillionsofyearsago,nodoubt,whenthemoonwasbut100,000milesaway;andaswelookfurtherandfurtherbackweseethemooneverdraw-ingcloserandclosertotheearth,untilatlastwediscernthecritical'^penodinearth-moonhistorywhenourglobewas"spinningroundinaperiodoffiveorsihours,"writesSirRobertBall,mBooklovers'Magazine."Trie3moon,insteadofrevolvingwherewenowfindit,wasactuallyclosetotheearth;earlierstillitwas,mfact,touchingourglobe,andthemoonandtheearthwererevolvingeacharoundtheother,likeafootballandatennisballactuallyfastenedtogether.","Itisimpossibletoresisttakingonestepfurther.Weknowthattheearthwas,atan.earlyperiod,asoftmoltenmassofmatter,spinningroundrapidly.Thespeedseemstohavebeensogreatthatarupturetookplace,aportionofthemoltenmatterbrokeawayfromtheparentglobe,andthefragmentscoalescedintoasmallglobe.Thatthemoonwasthusbornofourearthuncountedmillionsofyearsagoisthelessonwhichmathematiciansdeclaretheylearnfromthemurmurofthetides.TheSlowlyRecedingMoon.LUNARBODYMAYHAVEBEENBORNOFOUREARTHMILLIONSOFYEARSAGO.MillionsLostinWages.DISPLACEDLABOUR.WorkshopItems.RulefortheWeightofPipes.Februaryi,1906PROGRESS.
AninstanceofwhatthemilkingindustrydoesforTaranakiisgivenbythe"DailyNews."Dur-ingDecembernearlywasdistributedamongstthefactorysuppliersnearManaia.ThefivecompaniesdoingbusinessaroundEltham—Ngaire,Mangatoki,Lowgarth,andKaponga—distributedover.£21,000.Thebestgashreisobtainedbyalargenumberofsmalljetssoarrangedthateachjetwillbefedwithpureairandthattheburnedgasfromonejetcannotbecomemixedwiththefreshgasissuingfromanother.AgaslireshouldhaveasupplyofairmadditiontothatwhichissuppliedthroughthemixerItisimpossibletosupplyenoughairthroughthemixertosecurecompletecombustion,andoneofthemostcommonerrorsmsettinggas-burnersistheattempttoexcludeallotherair.Ontheotherhand,ifanexcessofairissupplieditwillundulyreducethetemperatureoftheproductsofcombustion.Itisamistaketoattemptto"holdtheheatback,"bytightlyclosingthedamperinthesmokepipe.Whenthisistootightlyclosed,thepoisonousproductsofcombustionareretainedtoolongmthefurnace,andpoisonthefreshgasissuingfromtheburner.Itwillbesurprisingiftheprimitiveandslowstreet-sweepingmachinesnowingeneralusearenotsupplantedbythesteamsweeperdevisedbytheHartfordMotorManufacturingCo.,ofCon-necticut,U.S.A.Eachoftheseisequippedwithawater-tubeboilerandengineattherear,andwilltraverseanysurfaceattherateoffourmilesanhour.Noinconvenienceiscausedtopassers-by,asnotaparticleofdustisscattered.Inthecentreofthemachineisarotarybrush,uponwhichhotsteamisconstantlydirected.Asthedustistakenupitisdampedbythesteam,andsopre-ventedfromrisingintotheair.Thebroomthrowsthestreetsweepingsintoalargedirt-box,whichcanbequickly"emptied.Withwhatistermedaneight-footsweeper,18,000squareyardsofroad.surfaceofanydescriptioncanbedealtwithinonehour,atacostoffourshillings.Themachineiswheelsteered,withrubbertyresonartillerywheels,andwillpickupanything,fromthefinestdusttohalfbricks.KeepGoing.Whenonetaskisfinished,jumpintoanother.Don'thesitate.Don'tfalter.Don'twaver.Don'twait.Keepgoing.Keepgoing.Doingsomethingisalwaysbetterthandoingnothing.Foractivitybreedsambition,energy,progress,power.Andinactivitybreedsidleness,laziness,shiftlessness,sloth.Don'tdawdlemthehopethatinspirationwillstrikeyouInspirationismorehkelytostrikeabusymanthananidleone.Savethehalfhoursihatarewastedmwaiting.ThatisthesecretofsystemKeepgoing.82
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passages(s)controlledbyvalves(t),oneofthesevalvesalwaysbeingclosedbythepressureofgaswithinthatparticularcylinderwhichwillperformitsworkingstrokeatthemomentwhentheothercylinderisbeingcharged.Theexhaustgasespassbyvalves(d)intothelowpressurecylinder(b).Thestemsofthevalve(d)aremadegas-tightbypackingrings(di).Thehighpressurecylindersarechargedatapressureconsiderablyabovethatoftheatmospherewithaweakmixture,sothatveryhighaveragepressureisobtainedinthehighpressurecylinders,togetherwithalowterminaltemperaturefortransfer-enceoftheexhausttothelowpressurecylinder,whilstatthesametimethehighpressurethebodyofthestripmsuchmannerastoformrecesses(Bi,Fig.5)adaptedtoreceivetheradiatortube(A).Beforefixingthegillsinpositionuponatubethestripiscompressedlongitudinallysothatitismadetoassumetheshapeshowninanaircompressioncylinder.Airisadmittedbyports(u)atthebaseofthecylinder,andaweakmixtureisdrawnintothecylinderfromaconduit(y)controlledbyavalve(w).Thechargeiscom-pressedmtothehighpressurecylinders(a)throughTheperforationsareofuniformdistancesapart,thesedistancesbeingequaltothepitchordepthofthecorrugations.Thestrip(B)isthenpressedbetweendies,whichbringittotheshapeshowninFig.4,theprojertions(B3)beingbentoutfromNo.17,961,datedAugustiBth,1905.—ClerkandOthers.—ThePiston(r)ofthelowpressurecylinderisconnectedtoapiston(p)workingin{Thispageisreservedfortheuseofinventorswhodesiretobringtheirinventionsbeforethenoticeofmanufacturersandothers.ForinformationapplytotheEditor.']TheSenecaFallsMfg.Co.,567WaterStreet,SenecaFalls,N.Y.,U.S.A.,areintroducinganew"Union"combinationripandcrosscutsaw(No.5),ofwhichtheaccompanyingisanillustration.Thesearebuiltinlargenumbersbyspecialmachm-ery,andaredesignedtomeetrequirementsofcar-penters,builders,cabinetmakers,andwoodworkersgenerally.Theironframe,whichisstrongandrigid,hascold-rolledsteelshafts,withhand-scrapedbabbittmetal-lmedboxes,adjustabletotakeupthewear.Thetabletopisofwoodandiron,28m.wideby36in.,long,thecentrepart,10m.by36in.beingofiron,planedperfectlytrue.Thisishingedattheback,andcanbemovedupwardsorback-wards,bymeansofahand-screwinfront,forrab-beting,grooving,dadoing,etc.Theself-feedrippingdevice—whichhasthreechangesofspeed—isself-adjustingforallthicknessesofwood,andispositivemitsaction,thepowerbeingtransmittedbygears.Itiseasilydetachedwhenthetableisrequiredforcrosscuttmg,etc.Bymeansoftheextensionrolls,thelengthofthetablemaybein-creasedto7feetlongwhenlongstuffhastobecut;butwhennotrequired,theymaybeimmediatelyfoldeddownoutoftheway.Themachinehastwohandpowers,inemployingeitherofwhichtheoperatorisabletomaintainanaturalupright,and,therefore,easyposition.Thatattherear(foroneortwocranks)leavesthetableentirelyfreeforcross-cutting.Thefootpoweris,themanufacturersclaim,asperfectascanbe,powerbeingtransmit-tedentirelybyautomatic,machine-cutchaingearsandchainbelts,doingawaywithslipandlostmo-tion.Itisstatedthat,withthismachine,onemancan,withease,ripsoftwoodupto3£m.thick,andhardwoodupto2in.inthickness,doingasmuchworkmthesametimeaswouldbegotthroughbyfourmenwithhandsaws.Itisalsousefulforcrosscuttmg,mitremg,etc.,and,withattachments,maybeemployedforbormg,scroll-sawing,edge-moulding,beadinggrooving,etc.Thefullestpar-ticularsastoprice,etc.,ofthisandmanyotherfoot-and-hand-powerwoodworkingmachinesmaybeobtainedbyaddressingtheSenecaFallsMfg.Co.ANewFootandHandPowerSaw.AmethodofmeasuringturbinepowerhasbeeninventedbyMr.Johnson,ofMessrs.DennyandBrothers,Dumbarton,buildersofthebulkoftheUnionCompany'sfleet.Allthatcanyetbedoneistospecifypowerequivalenttosomuchhorsepowerasdevelopedbyreciprocatingmachinery,thoughhorsepoweroftheturbineisnotcapableofexactmeasurementmthesameway.Thenewinstrumentmeasuresbyelectricalmeansthetorsionoftheshaftoveracertainlength.TheAdmiraltyhasbeenrecentlytryingtheinstrumentonatur-binedestroyer,andiftheresultspromisewellitmaybetriedontheAmethyst,theturbinethird-classcruiser.NewProcessofCuttingMetals.—Ademon-strationwasgivendailyinthePavilionoftheSocieteNo.18,044,datedAugust19th,1905.—Radiator.—Hamilton.—Thegillsfortheradiatortubesareformedfromastripofmetal(B),whichisfirstperforatedasshownat82,Fig.3,projections(B3)beingformedwhichextendintotheperforations.Inventions.Anonymel'OxyHydnqueattheLiegeExhibition,oftheJottrandprocessforcuttingmetalsbyajetofoxygen.Theapparatusconsistsessentiallyofatubewithtwobranches,terminatinginblowpipes,movedalongaguidemfrontofthemetalplateorparttobecut,attherateofabout6in.perminute.Oneoftheblowpipesdeliversanoxy-hydrogenflame,whichraisesthemetal,whereitistobecut,toatemperaturecorrespondingwithdarkred.Thefollowingblowpipedeliversajetofpureoxygen,whichentersintocombustionwiththehotmetal,thusproducingaclearchannel,likeasawcut,about£m.thick,theremainderofthemetalbeingunaffectedbytheoperation.exhaustiskeptatapressuresufficientlyhightoenablethepowertobenearlyequallydividedbetweenthecylinders.
ANEWFOOTANDHANDPOWERSAW.
Februaryi,1906PROGRESS.
TheFutureoftheGasProducer.—SpeakingrecentlybeforetheAmericanInstituteofMiningEngineers,Mr.S.S.Wigerexpressedthebeliefthatthetimeisnotfardistantwhengas-producerlocomotivesforrailwayroadservice,gas-producerportableengines,andgas-producerpowerplantsformarineservicewillbeincommonuse.Fig.6.Theprojections(B3)arethusbroughtclosetogether,andmakegoodcontactwiththetube.Twosuchstripsareplacelonoppositesidesofthetubeandconnectedtogetherbytongues(B4)andarebentovertoconnectthestripsasshowninFig.2.£&•'#83



WrittenforProgress.The"Ivel"AgriculturalMotor.The.......Motor.expensiveandburdensomeiteminthecultivationofland.Anabsolutelyreliablemachine,whichwillaccomplishallhaulageworkmoreeconomically,morecheaplyandmoresatisfactorily,isboundtoappealtoeveryagriculturistandfarmer;andinthe"Ivel"agriculturalmotorwehaveamachinewhichiseasytocontrol,simplemconstruction,andapplicabletoeveryformofimplementatpre-sentdrawnbyhorses,andeverytypeofmachinesuchaschaff-cutters,threshingmachines,etc.,whereenginepowerhasnowtobeemployed.The"Ivel"motoriscapableofhaulingtwoorthreefurrowploughs,reapersandbinders,mowingmachines,or,infact,anyagriculturalimplementusedforthecultivationoftheland.Itcanalsobeusedasatractorforpullingloadsontheroad.Anyexistingagriculturalmachinecanbeattached,theconnectionbeingmadebytakingoutthepolesusuallyfittedwhennoisesareemployed,andasmallspringcoupling,whichissuppliedwiththemotor,substituted.Apartfromworkingmthefieldthecapabilitiesofthe"Ivel"areinvaluableonthefarm,foritcanbeutilisedforcuttingchaff,pulpingroots,grindingcorn,pumping,sawingwood,drivingadynamo,andanyworkatpresentaccomplishedbytheordinarystationaryengine.Inthevarioustrialsthathavebeenheld,themotorhasdemon-stratedthatmpracticalworkithasevensucceededitsconstructor'smostsanguineexpectations.Drawinga3-furrowploughithasploughed11acres,1rood,13perchesofwetloamlandin17hours,28minutes,atatotalcostof5/-peracre—thisincludingpetrol,lubricatingoil,men'stime,etc.Withareaperandbinderattachedithascut19acresofwheatin10hoursatatotalcostof1/9peracre.Itsrecordmchaff-cutting,drivinga5-knifecutteris1ton,i|cwt.cuttoagaugeof\u25a03.inchlong,in47minutes,andatacostof2/6.Theabovearetheresultsofactualtrialscarriedoutunderordinaryconditionsandcertifiedtobyeye-witnesses.OneofthesemotorsisatpresentatworkonMr.IsaacLupton'sfarmatWaverley.Taranaki.The"Ivel"wasexhibitedattheChrist-churchShow,heldmNovember,1904,anditsfirstappearancewasgreetedbytheawardofaspecialgoldmedalforgeneralexcellence.Thespeedofmotorcarsisasubjectofconsiderablediscussionthroughoutthecolonyatthepresenttime,andcomplaintsregard-ingexcessofreason-ablepacearefrequentandfree.Countrypeopleparticularlyobjecttofasttravel-lingbymotorists,andlocalbodiesarecudgel-lingtheirbrainstodis-coverameansofcheckingtheevil.Thematterwasbrieflydis-cussedatarecentmeetingoftheHuttCountyCouncil,anditwasstatedtherethatitwasimpossibletofixaminimumrateofspeed.InsupportofthisanopiniongivenbyMr.T.F.Martin,amotionfornextmeetingthattheCouncil'ssolicitorsbeaskedtodraftby-lawstoregulatethemotorcartraffic.AvastshowofmotorvehicleshasjustbeenopenedatOlympia,inWestLondon,andispro-nouncedbyfarthebestexhibitionofthekindeverseen.Itisspeciallyinteresting,asshowingtheremarkableprogress"whichthelastfewyearshavebroughtmtheacceptanceofmechanicalmotorsforroaduse.Thisisnottheplacemwhichtoenterintodescriptionsoftheexhibit.-,.Thatwouldamountsimplytoanadvertisement,as,intruth,doestheexhibitionitself.Buttheindisputablefactoftheprogresswhichthisdemonstratesiswellworthyofrecordinthiscolumn.Thereisonepoint,however,mwhichnotonlytheexhibition,buttheindustryitself,undoubtedlyliesopentocriticism.Splendidandcostlymotor-vehicles,runningintoacostofthousandssterling,aretobeseenincrowds,butasyetthereisnosymptomofanymovementmthedirectionofcheapeningthesecostlyluxuriestosuchanextentastobringthemwithinthereachofpeopleofmoderatemeans,or,indeed,ofanyonenotpossessedofconsiderablewealth.Inviewofthelargedemandwhichundoubtedlyexistsandisrapidlyincreasingforroadmotorsofmoderatecost,itwouldbeworthwhile,onewouldimagine,forsomemanufacturerstodevotetheirattentionto-wardssupplyingthiswant.Thatthefirstonewhodoessoeffectivelywillcommandavastfortuneasareward,therecanbenodoubtwhatever.Butmviewofpastexperienceinconnectionwiththisindustry,onecannothelpfearingthatourdilatoryBritishers,insteadofleadingthewayastheyoughttodo,willbecontentmerelytofollowintherearwhenEuropeandAmericahaveshownthemtheroadThatiswhattheyhavedonesofarasregardsroadmotors:thatiswhatappearstobetheirprobablecoursemthefuture.Februaryi,1906.PROGRESS.
THE"IVEL"ASATRACTOR,Messrs.ThornycroftandCo.,ofChiswick,arethebuildersofanewdepartureinmotorboats,asuptothepresentgasplanthasbeenconsideredtooheavyforuseexceptinboatswhereweightisAProducer-GasMotorBoat.THE"IVEL"ASANAGRICULTURALMOTOR.LaneandSons,thebuilders,totakethelaunchoutofthewaterandfinishtheworktheywereunabletocompleteowingtothelaunchbeingrequiredforcruisingpurposesduringtheChristmasandNewYearholidays.Thelaunchwouldhavebeenfinishedaccordingtocontracttimebutthattheengine(whichisa;o-b.h.p.Monarch)wasshutoutontwooccasionsfromtheSanFranciscomailsteamer.RecentlythelaunchcameuptoAucklandfromHowickWharfwithapartyofseventeenonboard,andtowingadinghy,m6Jmin.underthehour,thelaunchbeingdrivennotoverthree-quarterspeed,astheownerconsidersitdesirablenottorunheratfullspeeduntilshehasbeenincommissionashorttime.Thelaunchwastohavebeenplacedinthewateragainaboutthetr.iddleoflastmonthanddulychristenedtheGreyWitch.Mr.WhitneyintendsenteringherforthespeedlaunchraceattheannualAucklandregatta.TheGreyWitchhasawaterlineof42lit,andabeamof6ft.Sin.counseltotheNewZealandCounties'As-sociation,totheWaitotaraCountyCoun-cilwasread.Itstatedthat"astheMotorCarsActde-finesthespeedasareason-ablespeed,thelocalauthoritycannotbyaby-lawfixanymaximumrateofspeedByreasonablespeedismeantaspeedreas-onableunderthecircum-stancesoftrafficthroughwhichthecar13forthetimebeingpass-ing."NoticewasgivenofMr.CecilA.Whitney,ofAuckland,hasanewlaunch.AssoonastheNewYearholidayswereoverMr.WhitneyarrangedwithMessrs.Therecanbenodoubtthatmotorsareofsupremeinterestatthepresenttime,andtheyaresurelydestinedtobecomeagreatfactorinthelocomotiveandtractiveworkofthefuture.SuchapossibilitymusthavepresenteditselfveryvividlytoMr.DanAlbone,oftheIvelCycleWorks,Biggleswade,England,theconstructorofthe"Ivel"agri-culturalmotor,whohasshownanintimateknow-ledgeofwhatiswantedmanagriculturaltractor,andprovidedamachineadaptedtoroughhandlingandmanagementbyunskilledhands.Theproblemofmakingamotorsuitableforbothfieldandroadworkisadifficultone,andcanonlybesolvedbyacompromise,forweightonthedrivingwheelsisessentialonthehardroad,andlightnessisanabso-lutenecessityonthefarm,particularlywhenthelandiswetInfixingtheweight,theendeavourhasbeentostrikethemeanbetweenthesetwoextremes.The"Ivel"isdrivenbyatwin-cylinderhorizontalpatrolengineof14b.h.p.Thecrankshaftisparalleltotheaxleofthedrivingwheels,andtherevolutionsareapproximately800perminute.ThefirstreductionfromtheclutchshafttotheintermediateshaftforgoingaheadisbyaReynold'ssilentchaingear,andforgoingasternbypinionandspurwheels,bothgearsbeingalwaysinmesh.Thedrivefromtheintermediateshafttothedifferentialgearonthemamdrivingwheelaxleisbysprocketwheelsandrollerchains.Thedrivingwheelsare41$-inchesindiameter,with9inchtreadsThewheelsarefittedwithgrips,makingitalmostimpossibletoskid,evenifthegroundiswet.Forworkonthehardroadthesegripsmayberemovedverysimplyandquickly.Thenominalspeedisaboutfourmilesanhour,whichcanbevariedbychangingthesprocketpinionontheintermediateshaft,andforwhichprovisionismade.Themotorisfittedwithonespeedaheadandoneastern,eachdrivenbyaseparateconeclutchandbothoperatedbyoneandthesamelever.Theaheadclutchisheldintogearbysprings,andoutofgearbythelever;theasternclutchhasnosprings,butisforcedintogearbythelever,thusthechangeisassimpleandpositiveascouldbedesired.Therearenocoggedwheelstobebroughtintooroutofmesh,andthereisnopossibilityofbothgearsbeinginactionatthesamemoment.Theengineshaftiscontinuedthroughthesidecasingandcarriesapulleyforuseindrivingstationarymachinerybybelt.The"Ivel"runsonthreewheels—twodrivingwheels,onesteeringwheelinfront.Thetotalweightwithtankfullofwateris30cwt,theweightonthedrivingwheelsbeing22^cwt.Itisunnecessarytosetouttheinnumerableadvantageswhichmustaccrue,particularlytotheagriculturistandfarmer,mbeingabletodispensewithhorses,theirexpenseofup-keep,sickness,thenecessityforhavingreserves,andtheslowmannerinwhichworkisaccomplishedwherehorsesareemployed;allthesetendtomaketheirusean84



Februaryi,1906PROGRESS.AccordingtoLaRevueMmeralurgiqiie,theofwater-powerinstallationsforthepro-ductionofelectricpowerinSwitzerlandisincreas-ingconsiderably.AgiganticplantofthisnatureisabouttobeerectedinthecantonofSchwyz.ItisproposedtodamtheriverSihl,thusforminganartificiallakemavalley.Thesuperficialareaofthelakewillben.6squarekiloms.,withacapacityof96,500,000cubicmetresofwater.Thedamwillbe26metreshighandnearly100metreslong.Thehorse-powerproducedwillbe28,000for24hours,or60,000for11hours.fourcylindersioomillimetersbore,and140milli-metersstroke,102/5=20b.hp.—averysimplementalcalculationwhichisjustaboutcorrect,beingbased,ofcourse,onassumedconstantpistonspeedandvolumetricefficiency.Asamatteroffact,withinlimits,asthepistonspeedincreases,thevolumetricefficiencydrops,sothatanenginewillgivepracticallythesamehorse-poweroveraconsiderablerangeofspeed,althoughthefueleconomywillvaryconiderably.Aglanceatdiagram,whichreferstoanengineofthesizemen-tioned,willshowthesepointsclearly.Inthediagram,Ashowsthetotalb.h.pdevelopedatthevariousspeeds;Bisthehorse-poweratunitspeed,or,inotherwords,theb.hp.perrevolution,multipliedbythenormalrevolutions(mthiscase850),andshowsthefallinvolumetricefficiency;Cshowsthepetrolconsumptionmtermsofgallonsperbrakehorse-powerperhour.Itwillbenoticedthat,within5percent,thehorse-powerdevelopedisconstantfrom740to1130revolutionsperminute,butthatinthisrange,theconsumptionincreasesfrom0.09to0.13gallonsperhorse-powerhourdue,mostly,tolossofvolumetricefficiencyandcarburettererror.'_Curvesshowingconnectionbetweenspeedofpetrolmotorand{A)B.H.P.;(B)H.P.perrevolu-tionmultipliedbynormalrevolutions,and(C)petrolconsumptioningallonsperBH.P.hourtheywillshortlybedoingmorebusinessinthecoloniesthantheyaremEnglanditself.AlreadytheyhavetheirownagenciesmIndiaandallthecolonies,andtheirmostrecentordersincludeacon-signmentoftwenty-fourcarsforSouthAfricaandtwelveforNewZealand.Thegreatreductionmpricecausedbycompetitionandimprovedmethodsofmanufactureisoneofthechieffactorsmthegrowingpopularityofthemotorcar.A7-h.p.two-cylindercar,tocarrytwopeople,cannowbehadfor£185,andthistypeofcarhasachievedtre-mendousvogue.Someofthemakersoflargecars,moreover,havemadeaconsiderablereductioninpriceforthecomingyearThe28-36-h.p.Daimler,forexample,hasbeenreducedfromto£590forthechassis,the30-h.p.fromto;andthe35-hpfromto5-H.P.DURYEARUNABOUT.Thisbeautifullittlevessel,whichisthepro-pertyofMrMA.Jenny,ofNelson,is45ft.6m.long,with11ftbeamElaborateaccommodationisprovidedfortwelveguests,therebeingbothdiningandsleepingsaloons,withpanellings111polishedNewZealandwoods,andwithhandsomelyup-holsteredsettees,pantry,lavatories,andallmodernconvenienceshavelikewisebeensupplied.Theengineisa30-h.p.Gardner,havingthreecylinders,andfittedwiththeHele-ShawfrictionclutchandMeissnerreversiblepropellergear.The"Vanora"isusedbyMr.Jennyasaprivatecruisingyacht,and,inadditiontoexcellentsea-goingqualities,shehasacruisingspeedof10knots,andsailswellundercanvasTheenginev,asfittedbyMessrs.GreenshieldsandCo,whoaretheNewZealandrepresentativesfortheGardnerCompany.The"Vanora"isofferedforsale.Fullparticu-larswillbefoundinouradvertisingcolumnsTheyear1906,weareassured,willwitnessthetriumphofthemotor'busatHome.Motor'busesarenowacommonfeatureoftheLondonstreettrafficandsopopularhavetheyprovedthatthelargeomnibuscompaniesarereplacingtheirhorsevehiclesbymotorsasfastastheycan.TheLondonMotorOmnibusCompanyhascontractedtodeliverover300petrol'busesbeforetheendof1906,andinviewofsomelocalexperiments,itisinterestingtolearnthatmotor'busesarefaster,quieter,andmorecomfortablethantheold-styleomnibus,withitstop-heavybody,rattlingwindows,andover-workedhor.ses.Andnowfurtherdevelopmentsareforeshadowedofakindthatsuggestareturn,underMotor'Buses.THETRACTIONOFTHEFUTURE.TheMotorYacht"Vanora."notofgreatimportance.Thegasmotorisacheapone,thecostworkingoutati-iod.perhorsepowerperhour.Theboatissixtyfeetoverall,withatenfootbeam,constructedofsteel,andisoftheyachtdesign.Sheisfittedwithfourcylindersandenginesoftheinternalcombustiontype,capableofmakingthreehundredrevolutionsperminute.Theplantconsistsofagenerator,acoolerandscrubber,andamotor.Thecoalisconsumedmthegeneratorbymeansofairblownthroughit.Thegasthatisgivenoffiscollectedandcooled,andthenadmittedtotheengineandconsumedinthesamewayaspetrol.ThePowerofPetrolMotors.Aconvenientruleforfindingtheapproximatehorse-p-werofpetrolmotorsis"squarethediameterofonecylmermcentimeters,anddividebyfive,"forafour-cylindermotor;or,mother•words,b..p.ofonecylinder=(diameterincenti-meters)2/20.Forexample,takeanenginewithTheaboveillustrationrepresentsthemotorcarthatseemstobecomingtothefrontwithrapidstrides.Forasingle-cylinderengineof10h.p.toaccomplishthefeatsperformedbytheCadillacstampsitasaworkofengineeringart.OneoftheCadillac'smamfeaturesisthatalljointsaremetaltometal,notabitofpackingorawasherofanydescriptionbeingallowedintheconstructionofthemechanism.TheCadillachasearneddistinctionasthe"carthatclimbs,"Itsperformancesmtheneighbour-hoodofWellingtonbeingtheeasynegotiationofthefollowinghills:—Boltonstreet,withafullload;Woodwardstreet,witheightmenonboard.Thislastgradientwasactuallybackedonthereversedgear,takingthehillintheordinaryway.Further-more,aloadoffourwastakenupGlenbervieterrace—aseeminglyimpossibleplaceforcarorvehicleofanydescriptiontoclimb.Mr.F.C.Matthews,whorepresentstheCadillacCarCompanyinWellingtonandWairarapadistricts,collectedthemailsfromthevariouspillarandreceivingboxesfortheGeneralPostOffice,beingaccompaniedbysomeoftheofficialsontheroundswhoexpressedsurpriseatthemannerinwhichthecarnegotiatedthevarioussteephillsencounteredenrouteMotorcarsaresteadilygoingupinnumber,andcomingdownmprice.TherecentlyopenedOlympiaMotorCarShowgivesanideaoftheastonishingprogressofthetradesincethefirstmotorcarwasintroducedmtoGreatBritian.OfrecentyearsEnglishmanufacturershavebeensteadilyoverhaulingtheirFrenchcompetitors,andhavebuiltupagreatandflourishingindustry.Withinthelastfiveyearsmotorfactorieshavesprungupinthegreatengineeringcentre*oftheUnitedKingdom,manyofwhichproducecarsinnowayinferiortotheforeignarticle.And,wonderfulastheexpansionofthetradehasbeenmthelastfiveyears,itpromisestobeevengreaterinthefuture.Besidessupplyingtheconstantlygrowingdemandmthiscountry,Britishmanufacturersaredoingathrivingtradewithforeigncountriesandwiththecolonies.Thecolonialconnectionisdevelopingrapidly,andonewell-knowncompanymakesthesignificantstatementthattheirpopu-larityoverseasisincreasingtosuchanextentthat10-HP.CADILLAC.newandvastlyimprove^conditiqns»4o,,£he^ood°^coachingdaysofbygone,generations^}ll̂ilyAmotoromnibusisnowrunningdailyfromLon-dontoBrighton"and""back,"leavingNorthumber-landavenueat9a.m.,andarrivingbackat9p.m.thesameday.Passengersareallowedtotake4olbofluggagefree,andarecharged7s.6d.forthereturnjourney.Smallparcelsaretakenanywhereiontheroutefor6d.,andregularstoppagesaremadeatvariousplaces.Thespeedlimitatpresentistwelvemiles,butwhentrunkroadsformotortrafficonlyarebuiltthetripwillalwaysbedoneatunderthreehours,atanaveragespeedoftwentymilesanhour.The'buseseachholdthirty-fourpeople,andcanbehiredprivatelyforthejourneytoBrightonandbackfortenguineasmsummer,and/9inwinter.Thehiringofmotor'busesbyprivatepartiesisalreadyafeatureofthenewregime,andoneofthecompanieshasbeenaskedtoquoteapriceforhiringoneofits'busesforathirtydays'tourmGreatBritain.Asimilarideahasbeenadoptedabroad.Apartyoftwentytravellershasbeenarrangedtobetakenforathirtydays'tourmthesouthofFrancemamotorcoach.ThetravellerswillbemetatRouen,andtakenbywayofvariousoldtownstoLyons,wherethecoachwillvisitplacesofinterestinthedistrict.FromLyonsthepurneywillbetotheRiviera,wherethepartywillbeallowedaweek'sstay.Therethereturnjourneywillbemadebyadifferentroute.Thepossibilitiesofthisformof"tripping"areenormous.85



IItisnotaveryfarcrybacktothe"timewhenelectricityasanlllummantthreatenedtocom-pletelysupplantgas,andrelegateitfromthedraw-mg-roomtothekitchen,theretoperformthemenialworkofgrillingthesucculentchop,andboiling"'thewaterforwashingup.Nowgasnotonlycanchal-lengethemostpowerfularcandincandescentelec-triclampforpowerandsoftnessofillumination,butthemantlehasalsoreduceditscosttosuchanextentastogladdentheheartofthethriftyhouseholder.In1893,tneWelsbachCompanystartedopera-tionsinastreetoffWynyardSquare,Sydney.SorecentlyasDecember,1904,anewgeneralmanagerarrivedfromEnglandtotakeuphisimportantdutiesintheheadoffice.Withinaweekofthisgentlemen'sopsrations,hedeterminedontheaboli-tionofsoleagencies,andstartedsixbranches.Theresulthasbeenstriking—anincreaseof300per:ent.intheoutput,andtheemploymentofdoublethenumberofhands.ManyusstheWelsbachmantlewithoutknowingthedelicacyofmanipulationnecessarymthepro-cessesofitsmanufacture,whicharegenerallyllustratedonthesepages.Here,inNewZealandthegirlsemployedbytheCompanyaregoingdailythroughthesamedelicateoperationsasattheworksatWandsworth,inEngand,wheretheyturnoutaboutthirtymillionsofnantlesperannumInthefirstinstance,one;ntersaspaciouscompartmentwhereinterestismmediatelyarousedbyahalf-dozengirlsdili-gentlymanglingbabies'hosewithoutfeet,withimmaturemangles.Ofcourse,itisnotquitethis,ablethelighttobeturnedoninstantaneouslyanytimeofthedayornight,andcanbearrangedquiteasconvenientlyasanyelectriclightswitches.Asfarassuspendedorinverted,lightsareconcerned,whichforsolongwerethefeatureofelecriclight-ing,andthegreatwantinallgasfittings,thesehavebeenmatchedbythenewfittingsoftheWelsbachCompany.Itmustnotbeforgotten,too,thatinthecaseofelectriclightswitchesandfittings,thesewere,andindeedare,alwaysofanexpensivenature.Toputonaswitchtoturnoutanelectriclightwillcostanywherefrom20/-to30/-,andthedropfittingsrunintoanyamount.TheWelsbachlightswithpilotlight,orbye-pass,foldflatinreadinessforfixinginanotherdepart-ment.Thefixingoperationreferstothetopofthemantle.IfyoutakeupaWelsbachmantle,youwillnoticeapinkringroundit,thatisthefixing,towhichthispartofthemantleissubjectedbeforethetopisgathered,andtheasbestosstring,bywhichitissuspended,ispassedthroughit.Onebyonetheflat,limpfabricsarepickedup,andthetopsarejustpassedbetweentwolittlerollers—theoperativepartsofthemachine—andouttheycomewithaboutthree-quartersofaninchoftheirlengthimpregnatedbythepinkfluid,andthefixingprocessiscompletedThentherecomemoregirls,andthetougheningandotherbewilderingprocesses,suchasburningIMPREGNATINGANDSEWINGTHEMANTLESPROGRESSINILLUMINATION.WELSBACHFACTORYINNEWZEALAND.WrittenforProgress.AnewindustryhassprungintoexistenceinNew-Zealand.BornofthQimportanceofourcolonyasaconsumingcentre,ithasbecomenecessarytoestablishafactoryforthemanufactureofWelsbachmantlesandsundriesinWellington.Beforedescribingthedepartmentsofthisnewbranchitwillbeinterestingtoexaminetheprogressionofeventsmthecareerofthewon-derfulilluminantwhichto-dayiseverywherefamiliarlyknownasthe"WeJsbachIncandescent."ThehistoryofincandescentgaslightingisthehistoryofthesuccessofDr.CarlAverYonWels-bach'ssplendidchemicaldiscoveriesintheappli-cationoftherareearth'sthoriumandceriummthepreparationofhisperfectincandescentmantle.Butitisnotonlyastoryofglowingsuccessofsciencesuccessfullysolvinggreatproblemsandbringingnewlighttotheworld.SuccesshascrownedtheWelsbachCompany'scampaignthroughouttheworld—asuccessthathasonlybeensecuredbypersistenteffort.WhenDr.Welsbachinventedhismantle,thepatentspecificationsreadthat"acottonfilamentwastobeimmersedandtreatedwithasolutionofthoriumandcerium,theresultantsbeinga60to70candle-powerilluminant"Thatstandsgoodto-day,andimitatorsmustnotinfringethisformulamcountrieswheretheWelsbachpatentsexist.Imitatorsmustutiliseagreaterpercentageofcerium,andthepublictherebylose,asthemantlehasonly32candle-powerinsteadof70.offinafurnace,untileachmantlehasgonethroughthehandsofadozengirls,andsinglyplacedinboxestogototheconsumer.OneofthegreatesttriumphsoftheWelsbachsystemisthemannerinwhichithasbeenmadepossibletoadoptpracticallynearlyalltheadvantagesclaimedforelectriclighting.UntiltheWelsbachsys-temcameintoforce,electriclightwaspreferredbymanyfortheeasemwhichitcouldbeturnedonoroffwithinnumerableswitches,andthedecorativeeffectsthatcouldbeobtainedthroughthemannerinwhichtheincandescentlampscouldbesuspended.ButtheWelsbachfittingsandtheirpilotlightsen-butsomethingmuchmoreimportant—theimmer-sioninasolutionofrareearths,andtheirsubse-quentwringingofinnumerableshortlengthsofstripsoftubularcottonhose,whicharethemantlesinembryodestinedtolightourhomes.Togivesomeideaofthemagnitudeofoperations,thesegirlscantreatsomethinglike12,000mantlesinaday.Fromfigureslikethesethevisitorfleestoanotherfloor,wheremoregirlsarefittingtheim-pregnatedbasesontomoulds,whichareputintodryingcupboards.AfterthedryingprocesscomemoregirlswhotakeandpassthemyriadsofmantlesontofolderswhosedutyitistostraightenoutandBURNING-OFFANDSHAPINGTHEMANTLES
PROGRESS.Februaryi,1906.HEADOFFICE,WELLINGTON.86



TheexportofgoldfromNewZealandlastyearwasgreaterby146ouncesthanthatfor1904,therespectivetotalsbeing520,486ounces,ofthevalueof£2,093,936,and520,320ounces,ofthevalueof£1,987,501,anditwasthelargestsince1871,whentheThameswasproducinggoldinsuchquantities.Theimportanceoftheindustryisshownbythefactthatsince1857(thefirstyearwhenarecordwaskept)thecolonyhassentaway17,146,630ounces,ofthevalueof£67,230,584,madeupasfollows:—:—attachmentpracticallycostnothing,andtheCom-panyhasamostcompleteassortmentofartdecora-tivesuspended-fittings.In1893theWelsbachCompanyopenedupitsNewZealandbusiness,butnotuntil1900diditgaincompletedistinctionfromtheAustraliandepot.InthatyearthewholeofthepremisessituatedinVictoriastreet,Wellington,weretransformedintoafactoryfullyequippedforcopingwiththeNewZea-landdemands.Mr.E.Ansell,managerforNewZea-land,whojoinedtheCompanyonitsestablishmentin1893,tookchargeonIstJanuary,1905.Withthechangeofmanagementcamealsotherearrang-ingoftheCompany'sfactory.Automaticmach-ineryandothermodernapplianceswereinstalledwhichhavemateriallyassistedtomaketheNewZealanddepotaswellprovidedforastheCom-monwealthworksoftheCompany.redbilletswingingmeteor-likethroughtheairinapairoftongs.Yetinthosethunderousroomswherered-hotplates,fullfiftyfeetlong,ranbackandforththroughtherollswithadeafeningmus-ketrycrackleasaworkmansprinkledthemwithsaltpetre,andthenshotsnakilyoutwiththeirendshp-lappingserpent-likealongtherollerstothetables—inallthesuccessiveinfernosImissedthefiguresofmenrunninghereandthere.Why?Themenwerenotthere.Threeorfourstoodabouteachroll,andadozenortwoweremarkingthefinishingplatesinashopatoneside.Yettheplantsimplyclamouredwithactivity.Gigantictongswhirledhereandthere,greatblocksofred-hotsteelflewmagicallyintoplace,shotalongtowardstherolls,smashedthrough,floppedover,smashedbackagain,andthenambledoffapparentlyaliveupacourseofrollers.GlowingchunksofsteelweighingtonsNewZealand'sExportofGold.SIXTY-SEVENMILLIONSSTERLING
THESHOWROOM.
Februaryi,1906PROGRESS.TheLondoncorrespondentoftheEveningPostwntes•—"AftercarefulinvestigationandduedeliberationithasbeendecidedbytheCorporationoftheCityofLondonthatelectricityisfarcostlierandlessefficientthangas,provided,ofcourse,thatthelatestimprovements,includingtheincandes-centmantle,areadoptedingaslighting.Accord-ingly,theelectriclightapparatusisbeingremovedthroughoutthecitystreets,incandescentgaslampsbeingsubstituted,andtheCorporationestimateisthatfullyayearwillthusbesavedtothecity,whileafarbetterlightwillbeobtained,especi-allymtimesoffog.Itwill,ofcourse,beunder-stoodthatIamreferringtothecityproper—thesmallcentralblockwithonly75,000inhabitants,andonlytothestreetlighting.Butoneortwo-ofthegreatrailwaycompanieshavefollowedsuitmtheirvastLondontermini,andcountuponastilllargerproportionofsaving.Theselittlefactswillprobablyberatheraneye-openerformanypeoplewhohaveinnocentlyimaginedthatelectricityhascometorevolutionisetheworld."Gasv.ElectricityforStreetLighting.IntheCarnegiesteelworksatHomestead(writesM.G.CunniffintheWorH'sWork),Iwalkedaboutoverironfloorsthatscorchedmyshoesoles,peepingnowthroughblueglassesintoopen-hearthfurnaceswheremoltensteelwasboilingwiththeeffervescingliquidityofsodawater,andnowdodgingacherry-serenelyrolledandslidandflewthroughthosemightyroomsasifanimate.Uncannyelectriccranesglidedsmoothlyoverhead.Trainsofincan-descentingotspuffedinandout.Whatmoveditall?Well,therewasamansittingquietlyataleverhere,anothersittingthere,andafewconvers-ingquietlyneartherolls,andastheycrookedafingernowandthenthewholepandemoniumdinneditsindustrialpaeanandsteelproductswerecreated.CarnegieSteelWorks.BOXINGTHEMANTLES.TheexportofDecemberwas37,951ounces,ofthevalueofmadeupasfollows:—Auck-land,22,982ounces,;Otago,6,476ounces,;Greymouth,6,395ounces,;South-land,1,917ounces,;Nelson,181ounces,/725.Thereturnwaslargerbyabout8000ouncesthaninDecemberofthepreviousyear.InDecemberoflastyearNewZealandexported183,661ouncesofsilverofthevalueof£18,479,ascomparedwith56,693ounces,ofthevalueofmDecember,190487Year.Oz.value.185718581859iB6O18611862186318641865186618671868186918701871187218731874187518761877187818791880188118821883188418851886188718881889189018911892189318941895189618971898189919001901190219031904190510,34/13.5347,3364.538194,031410,862628,450480,171574-574735.376686,905637-474614,281544,880730029445.370505.3373/6,388355.322322,016371.685310,486287,464305,248270,561251,204248,374229,946237,371227,079203,869201,219203,211193.193251,996238,079226,811221,615293.491263,694251,645280,175389.558373,6i6455.561508,045533>3*4520,323520,486i40,42252,46428,42717,585751.8731,591,3892,431.7231,856,8372,226,4742,844,5172,698,8622,504,3262,362,9952,157.5852,787,5201,731,2611,987.4251.505.3311,407,7701,284,3281,496,0801,240,0791,148,1081,227,2521,080,7901,002,720993-35292L797948,615903,569811,100801,066808,549773,4381,007,488954.744913.U8887,8391,162,1641,041,428980,2041,080,6911.513.1731,4396021,753783L95M332,037,8311.987,5012,095,936Totals..17,146,63067,230,584Year.Oz.value.185718581859iB6O18611862186318641865186618671868186918701871187218731874187518761877187818791880188118821883188418851886188718881889189018911892189318941895189618971898189919001901190219031904190510,34/13.5347,3364.538194,031410,862628,450480,171574-574735.376686,905637-474614,281544,880730029445.370505.3373/6,388355.322322,016371.685310,486287,464305,248270,561251,204248,374229,946237,371227,079203,869201,219203,211193.193251,996238,079226,811221,615293.491263,694251,645280,175389.558373,6i6455.561508,045533>3*4520,323520,486i40,42252,46428,42717,585751.8731,591,3892,431.7231,856,8372,226,4742,844,5172,698,8622,504,3262,362,9952,157.5852,787,5201,731,2611,987.4251.505.3311,407,7701,284,3281,496,0801,240,0791,148,1081,227,2521,080,7901,002,720993-35292L797948,615903,569811,100801,066808,549773,4381,007,488954.744913.U8887,8391,162,1641,041,428980,2041,080,6911.513.1731,4396021,753783L95M332,037,8311.987,5012,095,936Totals..17,146,63067,230,584



EverypersonguiltyofanoffenceagainstthispartoftheAct("ThePatent,Designs,andTradeMarksAct,1889")isliable:—:—"(a)Onconvictiononindictment,toimprison-ment,withorwithouthardlabour,foratermnotexceedingtwoyears,ortofine,ortobothimprisonmentandfine;and"(b)Onsummaryconviction,toimprisonment,withorwithouthardlabour,foratermnotexceedingfourmonths,ortoafinenotexceed-ing£10,and,inthecaseofasecondorsub-sequentconviction,toimprisonment,withorwithouthardlabour,foratermnotexceedingsixmonths,ortoapenaltynotexceeding;and"(c)InanycasetoforfeittohisMajestyeverychattel,article,instrument,orthingbymeansoforinrelationtowhichtheoffencehasbeencommitted."Probablyveryfewofthepersonswhooffendagainstthelaw,inregardtotheimitationoftrademarks,realisethepainsandpenaltiestheyareliabletoundertheTradeMarksAct.IthasbeentheaimoftheEnglish-speakingworldtoupholdtheproprietaryrightsmtrademarkstotheutmostextent,andinallActsofGreatBritainandherDependencies,aswellasoftheUnitedStatesandmanyothercountries,theimitationoftrademarkshasbeenmadeunlawful,andseverepen-altieshavebeenimposedforinfringement.Atrademarkisusedbyamanufacturerordealertoindicatethatcertaingoodshavecomefromhisfactory,orhavebeenselectedorhandledbyhim,andisintendedtoenablethepublictodistinguishsuchgoodsfromothersofalikenature,sothattheymayhaveassurancethatthegoodsareequalinqualitytothosetheyhaveprovedtobegood,orknowtobearagoodreputation.InorderthattheprovisionsoftheTradeMarksActmaybeavailedofinanactionatlawagainstaninfrmgeritisnecessary,ifthetrademarkinquestioniscapableofregistration,toregisteritaccordingtotheAct.TheActclearlydefineswhatmarksarecapableofregistration.Manymarksdonotcomplywiththeconditions,andare,therefore,unregisterable.Inmanyofsuchcasesinfringe-mentcanberestrainedbyanactionatCommonLawfor"wrongfulpassingoff,"buttheexpenseofsuchanactionisconsiderablygreater,andthechanceofsuccessconsiderablyless,thanwhenanactionisbroughtinrespectofamarkwhichhasbeenregistered.Amistakewhichtradersmostfrequentlymakeistoselectasatrademarkeitherawordorwordsimplyingqualitymthegoodstowhichthemarkistobeapplied,orthenameofsomeplaceatHomeormaforeigncountry.Wordsindicatingqualitymthegoods,unlesstheybeinventedwords,arenotadmissableforregistrationfortheobviousrea-sonthatnotraderhastherighttopreventanotherfromdescribinghisgoodsmevery-dayterms.Forinstance."Excellent"teamightapplytoalargenumberofteas,"Beautifying"soapmightbeusedfornotafewdetergents,and"TheEasyFitting"bootwouldbeatermappropriatetothewaresofagreatmanymanufacturers.Coinedwordsas"Waukenphast"forboots,"Osolite"forhats,and"Rumatakil"formedicine,havebeenheldtoberegisterableinthiscolony,andaregoodtypesofregisterablecoinedwords,as,althoughtheyconveysomeimpressionofqualityinthegoods,stilltheyarenotsuchwordsaswouldbelikelytobeusedbyanothertraderindescribinghiswares,unlesshehadintentiontopassthemoffasthoseoftheproprietorofthemark.Geographicaltermshavebeenmadeunregisterableforthereasonthatmanymanufac-turersanddealersmthesamegoodsmaymanu-facturetheminorprocurethemfromthesameplace.Forinstance,the"Dunedm"hatmightapplytogoodsofahundred-and-oneretailersinthatcity.Forthatreasongeographicaltermsarerigidlyexcludedfromregistrationastrademarks,evenalthoughthewordsoughttoberegisteredisthenamemaforeignlanguageofsomeinsignifi-cantplacemaforeigncountryinwhichthegoodscouldnotpossiblybemanufactured.Apictorialdeviceorthedesignofalabelisregisterableasamarkprovidingthattheyaresuffi-cientlydistinctiveandnotincommonusebytradersforthesamegoods.Thenameofanindividualorfirmprinted,im-pressed,orwoveninsomeparticularordistinctivemannerisalsoregisterableasalsoisthewrittensignatureorcopyofawrittensignatureoftheindividualorfirmapplyingtoregisterthesameasatrademark;butitwillbeseenthatinthecaseofawrittensignatureregistrationisnotso
essential,asforgeryisanindictableoffencecapableofeasyproofmanactioninthepolicecourts.Thepenaltiesforforgingorfalselyapplyingatrademarkoranymarksonearlyresemblingatrademarkastobecalculatedtodeceivearesetoutattheheadofthisarticle.ThesepenaltiesalsoapplytoagreatmanyotheractsconstitutingoffencesundertheTradeMarksAct,such,forin-stance,asapplyingorusingtheword"Colonial"oranysimilarwordorwordstoanygoodsnotmanu-facturedmthecolony;makinganydie,block,machine,orotherinstrumentforthepurposeofforgingorbeingusedforthepurposeofforgingatrademark,etc.Forsellingorexposingorhavingmpossessionforsaleorforanypurposeoftradeormanufactureanygoodsorthingstowhichanyforgedtrademarkorfalsetradedescriptionisapplied,ortowhichanytrademarksonearlyresem-blingatrademarkastobecalculatedtodeceiveisfalselyapplied,unlessthepersonsoselling,orhavinginpossessionforsale,provesthathavingtakenallreasonableprecautionsagainstcommittinganoffenceagainsttheActhehadatthetimeofthecommissionoftheallegedoffencenoreasontosus-pectthegenuinenessofthetrademarkortradedescription,andthatondemand,madebyoronbehalfoftheprosecutor,hegavealltheinforma-tioninhispowerwithrespecttothepersonsfromwhomheobtainedsuchgoodsorthings,orother-wisehehadactedinnocently.Itwillbenoticedthatproceedingscanbebroughtmacourtofsum-maryjurisdictionoranactionmaybebroughtbyindictment.WriterhopesthatthesefewcommentsupontheTradeMarksActmayhavetheeffectofminimisingtosomeextenttheinfringementoftheproprietaryrightsintrademarks,whichisnowtakingplacemthiscolony.TRADEMARKSINNEW'ZEALAND.ByH.H.Rayward,intheAustralasianAccountant.average-sizedorchardtostripthebranchesofthegreenplums,inorderthatthetreesmaynotover-bear.AtSantaRosaMr.Burbankblindfoldedoneofthebest-knownfruitmerchantsintheworld—anexpert,too,malllinesoftheearth'sfruits.Afruitwashandedtohimtoeat,andhe'wasaskedtonameit.Enthusiasticallyhereplied,afterthefirstbite,"That'sthemostdeliciousBartlettpearIeverputtoothinto."Withsightrestoredhefoundthathehadbeeneatingaplum,withnotahintortraceofthepearinallitsancestry.Avaguepeaflavourhadbeendiscoveredyearsbeforeinoneofitsforebears.ThisflavourMr.Burbankhasnurturedandinten-sifiedwithvastpainsuntilatlasthehasproducedthismarvel,aplumhavingtheflavour,themeattexture,andthearomaofapear.Strangelyenough,somsofthstypicalpear-treecharacteristicsarenoticeablemtheBartlettplumtree,withouttherehavingbeentheslighteststrainofpear-treebloodmitsveins.Butletnoonethinkthattheevolutionofanewplum,orofanyothernewfruit,isamatterofamorning'sstrollwithgraftingknifeorpollensaucer.Morethan500,000plumtrees,developedduringyearsofpatientbreedingandselectionhavebeenraisedforasingletest,andallbutoneoftwoofthemhavebeenputtodeath.Februaryi,1906.PROGRESS.DELICATEINSTRUMENTSREPAIREDBYPRACTISEDMECHANICIAN.Hithertoscientificinstrumentsofdelicatecon-structionhavehadtobesentoutofthecolonyforrepair.Now,however,itispossibleforstudentsandprofessionalmeninthemathematicalsciencestohavetheirinstrumentsrepairedbyanexpertinWellington.Mr.H.H.Coote,of65,Willisstreet,Wellington,hashad.inadditiontofourteenyears'practiseinopticalworkandthecareofopticalinstruments,agreatexperienceintherepairoffineinstrumentsofalldescriptions.Mr.Cooteisamechanician-specialistofsuchlongstandingthatitwillrepaythosewhocontemplaterepairsoralterationstoanyoftheirinstrumentstocon-sulthim,ratherthantosendoutofthecolony,orcommissionalocalrepairerwhomayproveinexperienced.—[Advt.]LutherBurbank.WONDERSOFHYBRIDISM.Onesummerevening,yearsago(writesMr.WilliamS.Harwood,inthe"Century")asMr.Burbankwaswalkingthroughhisexperimentalgroundspastabankofverbenas—ascentlessvarietywhichhewasbreedingupintoafinervariety—hewasattractedbyafaintodourfromthebed.Bend-ingovertheflowers,hetriedtolocateit,butwasunable.Ayearlater,ashepassedbesidethebedofverbenas,nowsomewhatadvancedindevelop-ment,hewasagainattractedbythescent,adeli-catehintoftheodourofthetrailingarbutus.Withhischaracteristicpatience,hewentovertheplantsonebyone,untilatlasthefoundtheonethathadtheelusiveodour.Itwasatonceisolated,anditsseedsweresavedandplantedwithgreatcare.Succeedingsetsofseedswereplantedyearbyyear,andyearbyyeartheplantswerechallengedforanincreaseoffragrance.Suchaspersistedintheodourweremturnchosenforfuturetesting,andtheothersdiscarded.Thescentbecamemoreandmorepro-nounced,continuingmitslikenesstoarbutus,andbecomingatlastgreatlyintensified.To-day,thebloomitselfhavingbeenmuchimproved,thefrag-rancestillidenticalwiththatofthearbutus,anddoubleitsstrength,hasbeenestablished.Mr.BurbankoncecalledMr.Harwoodsspecialattentiontoalittlecaseofearthcontainingafewscatteringplantsjustappearingabovetheground,anewgenerationofabeautifulhybridlarkspur,uponwhichhehadbeenatworkforseveralyears.Itismuchlargerthananyother,andhasacom-binationofcoloursneverbeforeseeninthelarkspur,Fromthenewplantsinthecasesomeweretobeselectedforfurthertestsassoonastheywerelargeenough.Thedaybeforeawholecolonyoflittlebirdsswoopeddownuponthecase,andbythetimeaworkmanhaddiscoveredthemtheyhaddestroyedalltheplantssaveafewscatteringoneshereandthere.IntheopinionofMr.Burbanktheywereworththeirweightmdiamondsbutinadaythebirdshadwell-nighundonetheworkofyearsFromSiberia,AustraliaIndiaorAfricadevotedfriends,everonthealertsendMrBurbanknewandstrangeplantsthathemaymakethemoverintomorebeautifulandusefulformsoflife.AnagentmJapansentsomeplumpitscomingfromatreenotspeciallyremarkable,butfromwhichhethoughtMr.Burbankmightdevelopahigherorder.Afterseveralyearshadpassedingrowingtheplum,oneofthetreeswaschosenforfurthertreatment.Itearlyshowedthatithadmarvel-lousreproductivepowers,andthreeorfouryearsagomalargeorchardplantedfromitscuttings,22,000plumswerestrippedfromasingletreeinorderthatthetreemighthaveachancetomatureitsnormalnumberofplums.Thegreatestobstacleinthewayofthisplum—oneofthemostfamousthatMr.Burbankhasproduced,andbearinghisname—isthatitissomarvellouslyproductive.Itrequiresmanyhired"strippers"eachyeartogothroughanTheproblemoffindinganadequatesupplyofwaterfortheconstantlyincreasingpopulationofNewYorkisonenowexcitingtheattentionofthecivicauthorities,andelaborateengineeringsur-veyshavebeenmadelookingtoasufficientsupplyforthenextfiftyyears.ThesourcesproposedarethestreamsmtheCatskillmountains,aboutonehundredmilesdistant,andcostoftheimprove-mentsisestimatedati6t,000,000dollars.TobringtheCatskillwatertothecityitisproposedtobuildareservoirwithacapacityofseventybillionsgallons,nearthesourcesofsupply,andtotapthisgreatartificiallake,whichwillcover10,000acres,byanaqueductundertheHudsonatNewHam-burg,whichwillbeextendedtotheKensicoreservoir.ThedamoftheKensicoistoberaisedtogiveitacapacityof25,000,000,000gallons.Lowerdown,thewaterwillbeconveyed-intotheHillViewreservoir,nearYonkers,withcapacityof500,000,000gallons,whencedistributioncanbemadetothevariousboroughsbyotheraqueducts,oneofwhichwillbeconstructedundertheEastriver,nearRandili'sIsland,andanotherfromBrooklyn,undertheNarrowstoStatenIsland.Brooklyn,however,alreadyhasaLong-Islandsupplywithacapacityof100,000,000gallonsaday.Inanabnor-mallydryseasonthepresentwatersupplywouldproveinadequatetotheneedsofthecity.AtfullcapacitythenewCrotonaqueductcandeliver29^,000,000gallonsadaytoManhattanandwiththe80,000,000gallonsofwateravailablefromtheoldaqueductthetotalis375,000,000gallonsaaday.Duringonemonthinthepastyearthecityused325,000,000gallonsaday,anditwasbynomeansadryseason.OftheimminentdangerofexhaustioninBrooklyn,EngineerSmithsaysinhisreport\u25a0—"ThewatersupplyinBrooklynduringthepastseasonisalmostwithoutprecedentinthehistoryofalargeAmericancity.Theconsumptionsooutranthesupplythattherewerehoursintheday,andevendaysatatimewhenhousesinupperlevelsaresaidtohavebeendeprivedofapublicwatersupply."Brooklynhasthefirstclaimonthecityforabetterwatersupply,butforthepre-sentitmustbedevelopedfromthesandspringsonLongIsland.Itisestimatedthatthesystemofsupplyforalltheboroughscouldbecompletedmtenyears.AsufficientwatersupplyNewYorkmusthave,nomatterwhattheexpenditureis,ifitshallcontinuetomaintainitsrateofgrowth,whichinthefiftyyearscalculatedasthelifeofthesystemwillincreasethepopulationto10,000,000.WaterforNewYork.88
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