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GRACEFUL,
EASY and
HAPPY.....

EASIEST T0 RIDE—Because the
hghtest machine on the market.

EASIEST TO BUY -Because no
matter where you live you ¢an
buy through the local cycle
dealer or dircet.

EASIEST T0 PAY FOR—DBecause
any machine can be purchased
at Catalogue Prices by twelve
equal monthly instalments

ROAD RACERS, £13 13s. nett. LADIES’
or GENTS’ ROADSTERS, fitted with Eadie
Coaster and Front Brake, etc, £15 15s.
nett. Easy Terms £2 extra Depots
and Agencies mn all cenires. ¥nie for
— e Catalogug ——

E. REYNOLDS & C0., =

Wellington, Christochurch and Invercargi.

The ideal bicycle for boys and
guls because it 1s the hghtest

and safest Lightest Dbecause
no useless metal 15 used m manu-
facture, safest because every
partis tested sciennfically and
practically m every stage of
makig The Boys' and Garls’
Rudge-Whitwotths ure not Toys
Lut are made and finished with
the same carc and atcuracy as
full-sized Rudge-Whitworths, and
they are equally reliable and
equalilv gnaranteed

S

CHILDREN'S MACHINES, £9 8s. LADIES®
or GENTS' ROADSTERS, titted with Eadee
{oaster and Front Brake, ete., £15 15s.
nett. Easy Terms £2 axtra, Depots and
Agencies in all centres. Wriis for Catalogue.

<

v

<
E. REYNOLDS & CGO.,">

Wellington, Christchurch and Etvercatgill.

import-

ant Cycle
1mprave-
ments for
1gob are found
m Rudge-Whit-
He-

the Rudge-Whitworth
Laboratories {the only
ones m the Cycle Trade}
have made 1t possible to
give a signed certificate of
guarantee with every Rudge-
W Intworth. And the gunaran-
tee 1s that of a responsible firm
whose assets exceed £350,000
m value, all of which stands as
security for the guarantee tfo
11ders of Rudge-Whitworths.

RIAD RACERS, £13 13s. nett. LADIES®
or GENTS' ROADSTERS, fittett with Eatis
Eoaster and Front Brake, etc., £15 15s,
nett. Easy Terms, £2 extra. Depots and
Agsncies m all centres. Write for Catalogue.

E. REYNOLDS & 0., =

Weihington, Christchurch and invercargill.

\

>

Before placng your Order for a Motor Car enqure about the

Dennis Patent Worm Drive,

Guaranteed TWO YEARS.

SOLE AGENTS FOrR NEW ZEALAND

THE RANGER MOTOR CO.,
45 VICTORIA STREET,

Wm. HALL,

The Most Silent Car
on the Market.

Manufacturer of
Colonial 0i! Engine
m sizes of 3and 6 hp

Manufactured by Detnis
Bros., Ltd., Guldford, the
oldest makers of Motors
England

ADDRI5S

CHRISTCHURCH.

ENGINEER AND
MILL WRIGHT.

GAS AND OIL ENGINE WORK A SPECIALITY.

26 Sclwyn Road, Sydenham,
CHRISTCHURCH.

IN STOCK"

Brass and cnﬂpnr Tubss
Condenser Tuhss

Brass and Soppar Shasts
Brass and Coppar Rods
Daita Madal Rods

Muniz Matal Rods
Richard's Plastic Matal
Copper Ingots

Tin ingots

Zine ln!nts

Rolled Zinc Boller Plates
Steam Gauges

Vacuum Gan!n

Boller Water Gauges, Eto,

importers and
Manufacturers of
Engineers’ and

Plumbers’ Requisites. and Metal Mel‘chants,
WELLINGTON - - - -
Sole Agents for Jenkins’ Standard *96 Packing. Best and Cheapest Jointing on the Market.

Beware of imitations. The Genuine is always stamped with Trade Mark like cut.
'g6 will not Ret, Burn, or Blow Out, and will tast as long as the metals which hold it.
A FEW EXTRACTS FROM TESTIMONIALS :
“ Saved us its cost many times over.”
+ Besi steam Jointing we have used.”

“#We have had Jenkin’s ’96 in a joint for over
thvee years past, which we could not keep tight
previously for more than four months at a time, and it
is still tighs.”

A FAIR OFFER._Use Jenkins' g6 Packing on the Worst Joint you have.
represent we will refund the money.

We invite stearh users to Write us Direct.

If it is not as we

enkins & Mack,

Engineers, Coppersmiths, Brassfounders, °

NEW ZEALAND.

MANUFACTURERS
OF,

Steam Valves, Scrawsd
Steam Valves, Flanged
Steam Cocks, Ssrewsd
Steam Cocks, Flanged
Steam Reducing Valves
Safsty Valves

Gaugs Cocks

Ejsctors

Luhricators

Machinary Brasses
Phos. Bronzs Castings

Gunmaetal Castings
Copper Steam Figes, Efo. II
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Made the SPRAGUE Way.

Automobile Tops and Canopies, Wagon Umbrellas and
Three-bow Tops, Vehicle Canopies, Lawn Canopies. Col. Sprzgus’s Tilting Canopy.

Write for Hlustrated Catalogues.
COL JAS. H SPRAGUE, THEY ARE MADE RIGHT ! THEY STAY RIGHT !
Autocrat of Canopy World

WE want to arrange with First-class
Dealers in every town in New Zealand
and Australia, who can give bank
reference, to buy owur goods direct from
us. There is good money in our goods
for youe.

We make a Full Line of these Goods.

W ™

With over four
acres of Factory,
new and finely
equipped, we can
take good care of
your grders.

e

Canopy for Surrey, Buckhoard and other Vshicles. Col. Sprague’s Patent Buggy Umhretla.

THE SPRAGUE UMBRELLA CO. ... Norwalk, O., U.S.A.

JUST PUBLISHED Revised,

Enlarged & 3
Fifteenth Edition. Reset.

GAS, GASOLINE AND
OiL ENGINES MAGNETO

INCLUDING GAS-PRODUCER PLANTS.

By GARDNER D. HISCOX, M.E.,
Authoy of ** Mechanicai Mouvements,"”
“ Compressed A, &c., Se.

PRICE 15s. NET.

The only complete American bhook on the subject for Gas-engine
Owners, Gas Engmeers, and intending purchasers of gas engines
treating fully on the construction, instaliation, operation and imain-
tenance of gas, gasoline, kerosene and crude petrolenm engmes,

The new rewritten, enlarged anr revised 15th edition of this work - _
has been prepared to meet the increasmg demand for a thorough treatise - = [
on the subject. Tts 450 pages give general information for everyone
interested m this popular motive power It 1s fullv tllustrated by |
35t Engravings and Diagrams '\

Fires your Gas or
(Gasolene Engine
without the aid
of Batteries ......

It is better and more durable than any Dynamo.

1 CONTENTS:
Introduction. Theory of the Gas and Gasolne Engine The Utihs- Its Governor regulates the speed regardless of speed of
ation of Heat and Its Efficiency m Explosive Motors Retarded Fly Whee],

Combustion, Wall-Cooling, and Compression Efficiencies Com-

pression 1 Explosive Motors, and Its Work, Causes of Loss and Its Governor adjusts to imperfect Fly Wheels.

Inefficiency m Explosive Motors. Economy of the Gas Engine for Its Governor insures a constant and uniform Spark.
Electnic Lighting. etc., etc. The Matenal Power in Explosive Engmes. i
Carburetters, Cyhnder Capacity of Gas and Gasobne Engines. The spark does not burn the contacts of the engine,
Governors and Valve Gear Explosive Motor Igmtion Cylinder All strains are removed from the bearings of Magueto

Lubricators and Mufflers. Construction Details and Parts of the
Explosive Motor. Explosive Motor Dimensions. Types and Details
of the Explosive Motor. The Measurement of Power. Management
of Explosive Motors, Explosive Engine Testing. The Amateur's

Motor. Marne Motors. Motor Bicycle, Tricycles and Automobiles.
Kerosene Distiling and Petroleum 1l Motors. Producer Gas and FULLY GUARANTEED. Agents Wanted.

Its Production.

-
Remittances to accompany all orders, which must be addressed Hen I‘lcks Novelty co.
to Progress Office, 96 Cuba Street, Wellngton.
128 S. Capital Avenue, Indianapolis, Ind., U.S.A.

PosT FREE TO ANY ADDRESS IN NEW ZEALAND OR AUSTRALIA,

N
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[ UNION STEAM SHIP
COMPANY OF NEW ZEALAND, LTD.

I am absolutely prepaved to say that theve 15 no sevvice 1 the world
that can, 1 any wmeasurve, comparve with the New Zealand coasial oy
wntercolomal service.”’ —MR. Frang T. BULLEN.

MAGNIFICENT FLEET OF 55 STEAMERS.

ENGAGED TN
INTERCOLONIAL SERVICES between—
New Zealand and Tasmana
Victona
. " New South Wales
SOUTH SEA ISLANDS SERVICES (every 28 days) between—
New Zealand and Suva and Levuka (Fij)
” " Friendly Islands Samoa, Fi1 and Sydney
" - Rarotonga (Cock Islands) and Papeete
(Soctety Islangs)
Sydney fo and from Fiy1, Samoa, Friendly Islands and Auckland
COASTAL SERVICES—
Almost Daily between the principal New Zealand ports ;

also regular and frequent services between ports on Tasmanian
Coast.

SPECIAL SUMMER CRUISES
in January each Year

To the World-Famed WEST COAST SOUNDS of New Zealand, acknow-
ledged by travellers to surpass even the Fiords of Norway i their
beautiful grandeur,
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R. Martin,
Manufacturer of Stained Glass
and Leaded Lights,

~

Exhibitions.

.
Highest Exhibition
Awards

Auckland & Wellington

DESIGNS SUBMITTED.

WRITE FOR INFORMATION.

17

LTelephone 144.

MARTIN,

Manners Street,
WELLINGTON.

J

ARGYLL

THE CAR for Reliability.

BRITISH THROUGHOUT.
Full Marks Obtained.

Winner of Glasgow to London Reliability.

&

Co., Ltd.

N.Z. Agents:

SCOTT
MOTOR

YCLE

Wellington and
Palmerston N.
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W. H. PRICE & SON,

General Brassfounders,
Pumpmakers and Machinists,

Manufacturers of Fire Apphances, Steam and Water
Cocks, Valves, &c., and different sizes to order.

Manchester Street South - - - - CHRISTCHURCH.

{Opposite the Trocadero.)

PREMIER ENGINEERING WORKS,

METAL FOUNDERS.

Contractors for. . ..
Gas PranTs.
HicH-PRESSURE WATER PLANTS,
BRICE AND T1LE MACHINERY.
BoIsTING, HAULAGE, AND DRIVING PLANTS.
DRAINAGE, SEWERAGE,
AND MUNICIPAL REQUISITES.
Borcrers’ MACHINERY.

LUCAS BROS. & CO,, L.td,,

»

¥

| CHRISTCHURCH, N.Z.

TANGYES, L1D,,

Have row over 25,000 BRAKE HORSE POWER at work and on order in

SUCTION GAS PLANTS.

The follownng Plants ave now at work or on order wn New Zealand —

23 Brake horse-power—R. N, Speirs, Cabinetmaker, Foxton.

39 Brake horse-power—Redwood Bros., Flourmillers, Blenheim.

29 Brake horse-power—Friedlander Bros., Grain Mchts., Ashburton.

20 Brake horse-power—Skelton, Frostick and Co., Christchurch.

28 Brake horse-power—Mephan Ferguson Steel Pipe Co., New Lynn.

115 Brake horse-power—Canterbury Roller Flourmills Co.

44 Brake harse-power—Tonson, Garlick and Co.. Auckland.

41 Brake horse-power—Mr. J. M. Chambers, pnivate electnic
installation, Auckland.

o Brake horse-power—Alired Nathan,
mstallation. Auckland

Two 88 brake horse-power—W. Dimock and Co., Wellington.

10 Brake horse-power—Stock. Auckland.

173 Brake horse-power—Stock, Auckland.

6 Brake horse-power—Macky, Logan, and Caldwell, Auckland.

13 Brake horse-power—W. T. Davies Co., Boot Manufacturers,
Auckland.

52 Brake horse-power—West Coast Refrigerating Co., Ltd., Patea.

63 Brake horse-power—Conditional order, if 52 h.p. successful

25 Brake horse-power—Iumphries Bros.,, Wellington.

23 Brake horse-power—Waters, Ritchie and Co., Grain Merchants,
Dunedin.

9 Brake horse-power—W. Goss, Sawmiller, Christchurch.

36 Brake horse-power—Anderson & Donald, Featherston.

20 Brake horse power——John Coombe, Muritai.

¢z Brake horse-power—]. M. Croncher, Richmond.

14 Brake horse-power—Estate W. Toogood, Featherston.

29 Brake lLorse-power—Messts. Stratford, Blair & Co., Greymouth,

52 Brake horse-power— Mr. W. Ross, Foxton.

t2 Brake horse-power—Messrs. Austin Bros., Foxton.

t2 Brake horse-power—Mr. O. E. Austin, Foxton.

Esq., private electric

SOLE N.Z. AGENTS :

JOHN CHAMBERS & SON, Ltd.

AUCKLAND, WELLINGTON, DUNEDIN, CHRISTCHURCH, WANGANUI,

Gas & Oil Engines.

Special | Large Stocks on Hand.
Reductions e ———
for a [

Engines Fitted up Free
Month. of Charge.

SOLE AGENTS FOR N.Z,

J. W. Wallace & Co.

54 VICTORIA STREET, WELLINGTON,
CHRISTCHURCH DEPOT !

R. W. HORN & CO. - - - 65 ST. ASAPH STREET.

r )
4
WATSON'S
-
) {
[ These Shop window frames are adapred
for plate or other glass, and any size
L'GHT s = = pane 18 held securely by a simple con-
trivance without the aid of putty.
ECONOMICAL Used in Kennedy's DBuildings,
ABLE Hannah's Buildings, and the Economic,
- = Wellmgton; and Everitt’s, and also
nun Buxton’s Buildings, Nelson ; and to be
ART'STIC - - seen in Palmerston North and Masterton,
L Builders, Speculators and Shopkespers
- should write for Prospectus to—

L JOHN MOFFAT, Douglas-Wallace St., Wellington.

CHEAPEST AND BEST.
NG BREAKING OF BOTTLE,

Portable Chemical
H 3 x NO NEED FOR TURNING UPSIDE DOWN.
Flre ExtmglllSherS. ACTS AT ONGE BY TURNING K.EDY.

For Factories, Workshops, Warehouses, Churches, Hotels, Shops, Places
of Amusement, Household Use.

Any capacity from 3 to 50 gal. TLarge Sizesset on wheels ; very suitable for
Bc()lrough Councils, Factories, etc., especially those outside fire brigade
radws.

MANUFACTURED BY ]AMES MERCER,
Coppersmith, etc.
282 TUAM STREET - « - - CHRISTCHURCH.

A. R. MEECH. H. M. BANNEHR.,

Sidey, Meech & Co.

General Auctioneers, Land and Estate

Agents, Commission Merchants, Expert Valuators,
&c., &c.
WE make a speciality of Outdoor and Cleararnce Sales of all

descriptions, also Auction Sales of Freehold Property are held
at frequent intervals in our Rooms,

MANNERS STREET ("2 WELLINGTON.

We have the most extensive list of City and Suburban Properties for
private treaty. CaLL or Rine vr 1339. Now is your oppor-
tunity to make money.
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PRINTING

Fine Catalogue Work

Our Specialty.

Progress Printing Co.

Limited,
96 Cuba Street, Wellington.

Telephone 2234. Printers of ** Progress.”

| CCARE for MORE
BUSINESS ?

You can have it if you go after 1t the
right way.

Advertise for it —but advertise night.

‘With printers’ ink you can reach 1000
people 1n the time you could talk to one,-—
but the printers’ ink must tell your story
right to be effective.

The offoctive use of prmnters’ mk is my
business. I want te use 1t to increase
your business, May I?

Advsttising Agent. CHRISTCHURCH.

RE YOU PREPARED

to HOLD a better position if the OPPORTUNITY presents itself ?

E‘-’E.r‘BANY a man believes he has been 1ll-treated by the World, and that suc-
1 1\/]' cess, which appears so rasily attamed by others, 1s forever just beyond his grasp.
] Why? If you could look mto his past you would not have to guess. The
answer would be as plamn as day. He could not, through lack of education, take
advantage of the opportunities that crossed his path.

== AMERIGAN SGHOOL OF GORRESPONDENGE

CHICAGO, U.5.A.
offers you the connecting link between the present and the future. It offers the oppor-
tunity to redeem the past and stari ane . It places within your grasp the rungs of the
ladder of success, and 1t will help you to chimb if yon are ready tc help yourself.
Engmeering offers a wider field than any other profession to the progressive, wide-awake
young man.

As a proof of this examie the *want columns ™ of any newspaper, and see the
constant and increasing demand for engmeers and draftsmen, compared with the
occasional call for clerks, beokkeepers, etc. This shows the tendency of the times,
and opporiunities for which you should begmn to prepare NOW.

)

The American School of Cor-
respondence is the only correspond-
ence school which makes a specialty
of engmeering work, and the only
correspondence school whose m-
struction 1s credited for entrance to
American engineermmg schools and
colleges.

Coupon — Cut out and mail to-day
{(ADDRESS NEAREST OFFICE)

Please send your 200-page handbook and advise me
how you can qualify me for a position as .—
... Electrical Engineer . .Mechanical Draftsman
. .. Mechanical Engmeer ..Heating and Ventilation
..Steam Engtneer Engineer
. .Marme Engineer .. Plumber

Tution fees are moderate— ..Civil Engmeer ..Structura] Draftsman

. Architect ...Contractorand Builder
from £§ up—and may be pad i ... Telephone Engmeer ..Entrance to Technical
small payments. ... Telegrapher School. {College Pre-

..Sheet Metal Pattern aratory Course,

ADDRESSES : et anota paratory }
107 Lambton Quay, Wellington.
Princes Street, Auckland (H.0.) B2
131 Cashel Strest, Christchurch. y
AAFEES . o v vttt et i e

Ronald S. Badger, J
]

10 Rattray Stroet, Dunedin.

The “SHARPLES”
TUBULAR

Cream Separator.

HE Tubular skims cleaner, 1s casier to wash,
slums colder mulk than any other Separ-
ator, 1s self-oling. Suopply can s low and the
most convemient. The Tubular 1s, 1n fact, the
Machine for a Farmer to have, and we recom-
mend i1t to all progressive Farmers who are
looking for the best.

NATIONAL GAS ENGINE .. oo nica

AND PRODUCER PLANT.

agamst all competitors
at the Royal Agricultural
Society’s Show, at Derby,
England, June, 1906

GHUZNEE STREET - - = = =

FULL PARTICULARS ON APFLICATION TO THE AGENTS—

ANDREWS & MANTHEL,
CONSULTING, ELEGTRICAL, & MECHANICAL ENGINEERS, MACHINERY MERCHANTS

AND IMPORTERS.
WELLINGTON.

Telephone 1819.

SOUTHWORTH & PETERS,

Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES.

159 Salisbury Street,
CHRISTGHURCH.

Write us for
Free Estimates,

British Standard Guarantesd.

ESTABLISHED 1885,

Twenty Years’ Reputation.

BRAND YA BRAND
On Every Bag.

MANUFACTURED BY

John Wilson & Co., Ltd.,
Agents i o AUCKLAND.

cvery Centre.

The “CAMPBELL” Gas Engine

AND SUCTION
GAS PRODUCER PLANT.

The Cheapsst Power in the World.

A 25-b h p at Wanganui works on 1}lbs of coke per horse-power per hour.
A go-b.h.p., installed for Messrs. Land & O’ Connor, Flaxmillers, Shannon,
is now at work. All interested are invited to inspect.

CATALOGUES AND FULL PARTICULARS FROM

N. ANDREW, Wanganui, & TOPLISS BROS., Christchurch.
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PETER HUTSON & CO.

‘ LIMITED.

P1rE AND PoTrTERY WORKS :
WALLAGCE STREET.

Dry PrEss Brick WORES :

MANSFIELD STREET.
WELLINGTON.

EVERY DESCRIPTION OF
EARTHENWARE
MANUFACTURED.

FIRE-BLOCKS AND FIRE-
BRICKS A SPECIALITY,

GUARANTEED TO STAND
ANY HEAT REQUIRED.

Cement and Lime Merchants.

Registered Office
and Showroom :

{Dry Press Brick Warks, Newtown. Stack 1407t high.) 3 HU NTER STI, clTv-

'ENGINEERS’ TOOLS.

Our Tool Department
embraces a very full
assortmentof.. . ... ..

STARRETT’S

(and other Makers)

Latest
Productions.

Many of these hnes
can be sent guite well
fiy post, and we invite
correspondence irom all parts of the colony. Here 15 a Last
suggestive of our Stocks, It is not a Fulfl List:

Stocks aND DIES

Scraw PLATES

CHUCKS

TooL HoLDERS

SPEED INDiCATORS

TRY SQUARES

DoUBLE SQUARES

CALIPER SQUARES

COMBINATION SQUARES

LEVELS BEVELS MORSE AND CLEVELAND DRILLS

Pruome Boss CUTTING AND OTHER PLIERS
&c, &c.

InsIDE AND OUTSIDE CALIPERS
SrriNG DIVIDERS

CALIPER GAUGES

DEPTH GAUGES

SURFACE GAUGES

SCRATCH GAUGES

FEELER GAUGES

THREAD GAUGES

WiIRE GAUGES

F. STAPLES,

Plumber, Gasfitter
Locksmith, Electrician

102 LAMBTON QUAY, WELLINGTON. and

Telephone 943.

{(Next Aldgus.)

General Repairer.

EDWARD REEGE & SONS,

Colombo Street » .» & CHRISTCHURCH.

ARTHUR D. RILEY | 145 LAMBTON QUAY, I FRANCIS HOLMES
WELLINGTON.

RILEY & HOLMES,

IMPORTERS OF UP-TO-DATE BUILDERS’
AND ENGINEERS’ REQUIREMENTS..........

Erastic PuLp PLASTER.

PATENT FIREPROCF METAL LATH,

WELL FIrEs (Bowes’ PATENT)
The most economical fire
existing,

ARTISTIC METAL WoORK in Elec-
tric Light, Gas Fittings and
Furnishings.

SR W, G, ARMSTRONG, WHIT-

LancasHIRE SteEaM  Motor
Wagon., First against all
comers.

SMo0TH-O0N IRON CEMENTS. For

worts & Co.s High-speed
Tool Steel, Twist Drills, &c.,
Machine Tools, Cranes, &c.

stopping holes in castings,
and leaks in engines & boilers.

el Alasssssssssasassseaass st dddd g g
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F. S. GREENSHIELDS & CO.

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

CONTRACTORS FOR THE SUPPLY AND ERECTION OF
ALL CLASSES OF MACHINERY AND PLANT.....

NEW ZEALAND AGENTS FOR
Electric Construction Co., Ltd., Wolverhampton.

“Gardner” Gas Engines—Siationary and Portable 0Oil
Engines, Launch Engines, adapted for either Kerosene or

Benzine Fuel.

Erith's Engincering Co., Lid.- Patent Automatic Under-

feed Stokers.

asssdad ot oo s oty

Fire!! Fire!!

COPE with FIRE in 1ts incipient stage. Steam
engines take time to get there, or the water
might be cut off at the critical moment,

t1ad a PATROL Fire Extinguisher been used when
the recent Wellington blaze commenced its disas-
trous course, Thousands of Pounds would have
been saved.

. -
7/ TEsTED 350185

PATROL

The PATROL
WILL EXTINGUISH BLAZING OIL !

Forty times as effective as water.
Throws stream FIFTY FEET.
A chid can use it.

! WRITE US.

X

5% James Gilbert & Co.,

3 HUNTER STREET,
WELLINGTON.

FinELY GROUND.
No WASTE.

BRAND.

Tane Best Buirping LiME......
SETS IN WET OR DRY POSITIONS.

WILSON'S

HYDRAULIC LIME

TrADE * MARK.

AUCKLAND.

MANUFACTURED BY

JOHN WILSON & GO., LTD,

Agents S _AUCKLAND.

ESTARLISHED 1878. every Centre.
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SHORT Bl1JOU

A Perfect Prano, specially
manufactured for small

rooms, Rosewood,
Blackwood and Solid
Mahogany.
v @
ENQUIRIES INVITED.
¢ @

EASY TIME PAYMENTS

can be arranged when
purchasing the Pleyel

¢ @
Tuning

carried on by Eughsh
Expert.

¢ @
Telephone 1387.

WELLINGTON PIANO CO.,

LIMITED.

53 MOLESWORTH STREET, WELLINGTON.

:MMW

} THE SUGGESSFOL

e —————————————— .

FORD

MAXIMUM POWER AND COMFORT AT A
MINIMUM OF COST AND MAINTENANCE.

]

|

ST T I

We invite care-
ful inspection of
Forp MobDELs
SN and K

a4

The ForD——

MonEer “'N" has

a four cyhnder

engmeof 15-h p

Speed, 40 miles
an hour,

Price.... £225.

g

The ForD——
MoneL K has
a  smx-cylhinder
engine of 40-h p,
Speed, 50 miles
an hour down to
4 mules an hour
on high gear,

FORD MODEL “"N'  FRONT VIEW,

SEND FOR CATALOGUES, ETC,, TO N.Z. AGENTS .

THE AUTOMOBILE COY. OF N.Z.,

15 JOHNSTON STREET... WELLINGTON.

PH0 4440404444400 0 4440004404044 0 0000044440000 044

COEPP P04 0004000000000 04 0044400040040 0 4000000

|

TO ENGINEERS AND MECHANICS.

IF YOU REQUIRE—

All Classes Steam Fittings,
Bolts and Nuts,
Black and Bright,

Boiler Stnds,
Set Screws,
Black and Bright.

Steel Keys.

Steel Taper Pins.
Stee! Cotter Pins.
“ Gun-metal Nuts.

Whitworth Thread,

IN Fact

ANY ENGINEERS

LINES,
CALL ON, OR WRITE TO—_-

A. & T. BURT, LiMITED.

COURTENAY PLACE .-. ... WELLINGTON.

Head Office and Works : DUNEDIN.
Sranches: AUCKLAND, CHRISTCHURCH, INVERCARGILL & PORT CHALMERS.

READY...
ROOFING i

Roofs

| &

THE PARAFFINE PAINT COY., San Fransisco.

=

Samples and Prices from
4. BURNS & CO., LTD,, Auckiand,
4. WILLIAMS & soNs, Napier.
JAMES W. JACK, Wallington.

FSTABLISHED [884.

E. REECE & SONS, CHRISTCHURCH.
6. L. BENNISTON, Dunredin.

THOMSON, BRIDGER & ©€0., Invercarglil. J

INTERIOR
DECORATION

THAT
RETAINS
ITS
BEAUTY!

Metallic

5| cclins
% | Walls

Are in lughest favour with prac-
tical and artistic peaple alike,
Countiess beantiful designs with Bor-
ders, Friezes, Dados, and every detail
tomatch. Easily applied i old buildings
over plaster, or m new ones where plaster
18 not required. Fireproof and sanitary,

EXPENSIVE? Not at all| Furst
cost 18 small. Estimates giv:1 tf you send
an outline showing shape and measurements
of your cethings and your walls.

Manufactured by The Metallic Roofing Co., Ltd., Toronto.
SOLE AGENTS:

SMITH & SMITH Litd. |

DUNEDIN. WELLINGTON. CHRISTCHURCH.
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EDITORIAL COMMENT.
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The Anti-Trust Fuel.

Although the world has been slow to adopt spint
engines for commercial use yet there can be
no doubt that this method of motive power has
great possibibities, and 1s rapidly coming into use
upon the Continent of Hurope and m the
United States. With regard to this last named
country, a step m the nght direction has been
taken by the passing in the Umted States of the
Denaturised Alcohol Bill by both Houses of Con-
gress, placing that description of alecohol on the
free hst. Any farmer can now, 1t 15 said, make
alcohal at from five to eight cents per gallon from
the refuse on his farm, A farmer with a large
quantity of rotten potatoes, bad apples, half-
rotten vegetables and water soaked corn or maize
could not previously dispose of this garbage except
as food for hogs. Under the new Amencan law
it will be more profitable for the farmer to turn
his waste produce into alcobol, for he can erect
a distillery at a cost of from £1o to £z0, and with
that plant he can make alcohol emough to yield
profit on large portions of crops which formerly
went to waste. It seems that at present users
of gasoline are having to pay as much as from
18 to 22 cents per gallon, or equal in Enghsh meney
to from about od. to 11d. per gallon, and it does
not create as much power as alcohel The Umted
States have been late m the day 1n adoptmg this

form of spinit engines because of the tax (jyust
repealed) amounting to 4s, 5d. per gallon upon
all gramn alcohol, and, indeed, upon all alcohol
made from anythung but wood Meanwhule,
some of the European countries have been using
alcohol for fuel 1in large quantities and with great
success, and it naturally occurs to us that what
can be done in this respect on the Continent and
m America olight to be possible elsewhere We
learn from an interesting article on the subject
in a recent 1ssue of The Awmerican Manufacturer
that the passing of the before-mentioned measure
1s hikely to effect in the United States quite a
revolution in certamn economic conditions Its
mtense heating power makes alcohol service-
able as a fuel of the hghest order, and 1t would
be mvaluable as a power generator for motors

Failure of Shafts.

A arcular letter of very great interest and
importance to marnne, and, mdeed, to all engineers,
was 1ssued recently by Lloyd's Regrster of British
and Foreign Shipping to superintending engineers
and others, who might be able, from thewr exper-
ience to express opinons, and offer suggestions
on the subject of the fairlure of shafts. The large
number of shaits which break while at work,
added to those which are just caught m time
to prevent disaster, by close exammation and
scrutiny, certainly warrant such a letter being
1ssued , and, as no doubt many of our readers
have met with experiences whick would help
to throw hght on the subject, and add to the
mformation which the Commattee of Lloyd's
15 desirous of obiaiming, i order to lessen the
number of shaft famlures and reduce the nisk
of broken shafts, those who have had opportunities
of mspecting fractured shafts ar¢ mwvited to give
the benefit of their observations for the general
good The powts stated by the Committee
for special observation are .—Ingot steel, scrap
ron, and scrap steel, as matenal for the construction
of shafts The first named 1s, perhaps, considered
preferable for shafts up to 15m. diameter, but
for propeller shafts, good won, well forged, 1s
looked upon by a large number of engimeers as
preferable to steel The difficulty of obtaiming
scrap won perfectly free from steel renders the
position cne of doubt in respect to the perfect
homogeneity of the forging, and it 1s probable
that the d:fficulty of selection has resulied in
many bad shaits due to portions of steel bemng
mixed with scrap won used for the forging It
18 panted out m the crcular letter that repairmg
workshops stock heavy forgings for shafts to
be ready for emergencies, and that these may
be turned down abnormally if a smaller shaft
1s wanted than the diameter of the finished forging
may have been intended for, the strongest part
15 thus removed in the outer skin

The Cure of Cancer.

MRr JouN BEARD, lecturer in Comparative Embryo-
logy m the Unwversity of Edmburgh, 1s reported
to have found a substance that will cure cancer
by digesting 1ts cells  An important artwle
on the subtect by Dr C W Saleeby appeared

the August number of McClure’s Magazine
Authonties are agreed that the disease 15 not the
result of an infection. The cells of a malignant
tumour are naturally native to the bedy which
they ultimately destroy, Dr. Beard beheves
that the parent cancer cell has always been m the
body, but not of 1t. His theory of treatment
15 based upon what 18 known to embryologists
as the alternation of generations, In the case
of the skate and the chick there 18 found to be
an asexual larval stage upon which the embryo
proper develops. Dr. Beard has discovered what
he calls a *“cntical period,” which marks the
beginning of the disappearance of this tramsitory
larval generation that had hetherto been growing.
The characteristic tissne of which this structure
1s composed 15 designated by the name of ** tropho-
blast.”” Dr. DBeard classifies cancerous tissue
as ‘' irresponsible trophoblasis.” According to
him, all mahgnant tumours are products of aberrant
germ cells, so that a death from cancer 15, so to
speak, a case of fratnicide, swce the mmdividual
and the tumour which lnlls him are both derived
alike from one parent cell. There are a host of
wmstances m the lower animals, 1if not also mn man,
of the development of these aberrant germ cells
into tumours which show distinct signs of the
attempt to produce a second mdivadual. Of
these extraordimary cases Dr. DBeard (says his
mterpreter) seems to have provided an explanation.
But far more commonly such an aberrant germ cell
does not give rise to any such tumour, but passes
on to the asexual stage or generation producing
the trophoblastic tissue of which we have already
heard. In a word, a cancer results from the
attempt of an aberrant germ cell to continue
1ts hife cycle, the attempt having ended merely
in the mdefimte production of larval, asexual, or
trophoblastic tisswe. '“ If this theory be correct,
the conditions which lead to the destruction,
digestion, and complete absorption of the normal
trophoblastic tissue that begins to vanish at the
“critical period® should have similar effects upon
‘irresponsible trophoblast.’ In a word, trypsmn
should cure cancer by digesting 1its cells The
rest of the pancreatic secretion should destroy
and dispose of the products of this digestion.”

Dr. Saleeby, on the question of actual cures,
says he has personally watched, from the first,
the treatment of a case of cancer i an outlying
district of London. '“ The diagnosis was beyond
dispute and had been independently confirmed at
two hospitals—one of them world-famous. The
growth was visible and evidently full of vitality.
The surgeons had pronounced the case inoperable,
and the patient was evidently sinking. Wnting
two days less than four weeks after the tentative
and partial commencement of ireatment by trypsin,
T am able to report that, so far as all the indica-
tons go (and they are abundant), the tamour
has already been killed outright.”

We hove to hear that this seemingly marvellous
discovery has made rapid progress towards the
ameloration of a disease winch causes more than
one 1n forty of all deaths.

New Zealand International Exhibi-
tion, 1906.
—_——
“PROGRESS” PRIZE ESSAYS.

Patticalars of the above, which are to be con-
ducted on novel Imes, may be had on application.
Address Editor, © Progress,” Wellington.
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Our Industries:

A. & T. BURT, Lid.

THE iron-working and kindred irades of New
Zealand are closely allied with the trend of events
which has brought our colony mnto the front
rank of Britain's oversea possessions. Pronunently
placed amongst the enterprising firms which
have lent individual weight to our progress is the
business of Messrs. A. & T. Burt, Ltd., whose head
office is at Dunedin, and the following account
of this large establishment cannot fail to be of
interest to our readers.

Mr. A. Burt and his late brother started busmess
in 1862 as plumbers and gasfitters, 1n the Octagon,
Dunedin. Their shop then was only 18" x 12, and
as Dunedin grew larger, so in proportion grew
Messrs. Burt Brothers’ busmmess After enlarging
their small shop several times, unti 1t became
a matter of impossibility to properly transact
the increasmng business, the old firm decided
to buy another section in 1864 and build a foundry
thereon. The site chosen was in Princes sireet,
where the office of the Eveming Star now stands.
From this time, up to 1871, many new industries
were added to the and at the end of
the latter year the pioneers’ name for good work
had spread mnet only in Otago, but to all parts
of New Zealand—even as far north as Auckland.
In 1871 several important contracts were taken
by the firm, and they again found 1t necessary
to enlarge thewr premises. They managed to
secure a piece of the late Mr. George Matthews's
garden at the rear of their own foundry, and on this
site large additions were made to the workshops,
and the firm took its place amongst the leading iron
and brass workers of the Australasian colomes.
Whilst Messrs. Burt were occupying the premises in
Princes street and Moray place, they were enirusted
with several important contracts, notably the
whole of the plant for the New Zealand Distillery,
as well as machmery for several large meat-pre-
serving works.

business

In 1875 the busmess had so increased that it
was again necessary te look ont for fresh quarters.
This tume a site was found between Cumberland
and Castle streets, hall an acre was secured,
and m a very short time the whole of this ground
was covered with the foundry and workshops.
For a httle while longer the old premses in Priices
street were used as a warehonse, but m 1877
they were found to be toc small for the necessary
requirements ; so a three-story brick warehouse,
covering a guarter of an acre of ground, was built
at the corner of Stuart and Cumberland sireets.
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A. AND T. BURT'S FIRST OFFICE AND WORKS I[N
DUNEDIN IN THE ‘‘SIXTIES.”

Close by, 1n less than twenty-three years, one of the
largest of the Australasian foundries has sprung
up from a little wooden shop. Of course, all
these additions and 1mprovements were not made
for show, and the work has had to keep pace
with the size of the buwldings. From time fo
time the varous branches of the business have
increased tm dimensions, and as soon as any im-
portant labour-saving machinery appeared on
the market, 1t was at once adopfed.

The busmess, at one period carried on by the
Otago Foundry Co., in Cumberland street, has
been acquired by Messrs. Burt, who also occupy
the premises formerly used by the Dunedin Engin-
eering Co, Castle street. Additional gronnd
was m due course purchased opposite the works,
where the plumbing and coppersmith business
1s now carrted on exclusively, so that, altogsther,
the works and warehouse premises now occupy five
acres n Dunedin. In 1897 the firm was registered
as a lmuted habihty company, and nommally
a private company, which has since carried
on the business under the title of A. & T. Burt,
Limited, and 1t further enlarged its sphere of
operations by opemng extensive branches 1
Wellington, Chnstchurch, and Invercargill. In
1903 still further addition was made to the Com-
pany’s business by the purchase of the foundry
and warehouse of Dunn, Smuth & Co., situated
m Custom street, Auckland. This portion of
the business 1s carried on under the management
of Mr. Alexander Burt, junr., and the Company

undertakes shp repairs and manufacturing work
on a sumiar, though smaller, scale than the present

works 1 Dunedin.

At the Dunedin works Messrs. Burt carry on
some sixteen different branches of the metal
manufacturing trades, and turn out about 75%
of the goods stocked at their Dunedin warehouse
and other branches.

The mam entrance s from Stuari street, and
the wvisitor at once enters the seiling-department.
Here most of the shelf goods are kept, and an
efficient staff looks after the requirements of clients.
Along the Cumberland street side s the main
office accommodation. The three flats are con-
nected with a hydraubc Lft, which was manu-
factured and erected by the workshop staff.
On the second flat mostly gas fittmgs and
rubber goods are stored i bulk. Half of ths
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GROUP OF OVER 400 CMPLOYEES AT A. AND T BURT'S FOUNDRY, DUNEDIN,

-
flat s set aside for show-room purposes. We
understand 1t 1s the firm’s mtentbon to shift thus
show room to the ground floor in the near future
so that the great vanety of up-to-date gas fitiings,
gas heating apphances and sanitary fittings may
be seen to better advantage. On the top floor
a mysecellaneous stock 15 stored mostly 1n bulk., |

Passing through swing doors on the ground
floor one enters the packing and bulk store at
the rear of the warehouse. Here all the gobtds
are packed anrd despatched to the various branches
and customers. Passing across the yard the
visitor comes to the new iron store recently erected.
This store has a cart entrance to Cumberland
street, and a travelling crane runs the whole
length, and 1t has been designed with a view of
keepmg the various sizes of plates, bars, elc.,
m thewr proper places, so that prompt delivery
can be given.

Attached to the warehouse 15 an electrical
department under the supervision of Mr. J. I.
Nelson. The hrm are the New Zealand agents
for Crompton & Co., and large stocks of electrical
apparatus are kept both at Dunedin and the
various branches. .

Moving from the Dunedin warehouse mto the
works proper the visttor first touches the plumbing,
tinsputhing and coppersmiths’ departments, all
1n a separate bwlding. Through the plumbing de-
partment the firm has carned out some of the
jargest jobs mn and around Dunedin. In fact, this
department carried out in recent yeais, amongst
other works, the contracts for the lugh-pressurc
water supply of Palmerston South, and Alexaudrna
South.

In the coppersmiths’ and tinsmuths' departments
all classes of copper and tmsmuths’ work can be
seen m course of construction. In the former
department a speciabty 1s made of copper washing
boiters, gh - pressure copper circulating tanks,
and heavy copper steam pipes. Some of the
largest brewery and sugar boiing plants used
mn the colohy have been turned out of tins depart-

ment. Here the branches of the trades
mentioncd are carned and froin thence

one 15 conducted fo the mam workshop Leaving
the store and offices, where all manufactured goods
are carefully checked, weighed and cntered, the
engmeermg department s next wisited Heie
we see, in the course of manufacture, sluicing
and mining plant, dary engmes, dredgimg matenal,
flax strippers, etc, etc  Seme httle time ago
this department fitted and crected three large
dredges for Siberma, and they are now working
in the Czar's dommions, testifying to the good
workmanship put mto them at Burt's foundry
In tlus department also Croslwe’s patent flax
stripper 15 erected and sent out ready for use

o,

under the supervision of the patentee. Passing
from the engmeermg department oue 15 now shown
through the blacksmith’s shop where the wrought
ron and steel work 1 connection with the various
manufactures 1s carried out. In the wron-moulding
department, which 15 next wisited, the stranger
1s struck with the varied work in course of manu-
facture , this 1s one of the most umportant depari-
ments of a manufactunng firm such as Burts'.
The brass moulding s inspected in turn, and here
we see 1n the moulds all classes of plumbing and
gogineer's requirements. Brass-work has always
been a speciality with tins enterprising firm,
and even at the present time most of the necessary
brass-work used in the repaiwr of large steamers
all over the colony comes from their foundry.
There 1s positively no kind of brass and copper work
that Messrs A, & T Burt cannot execute, and,
added to fths, thewr price 15 imvanably below
that of the rmported article.

Ever smce the mception of the fum the iron
and brass mouldmg departments have cast every
workmg-day. In the Dbrass-moulders’ depart-
ment several girls are employed 1n core making

Now we come to one of the largest departments
m Messrs Burt's business—the Doiler-makers',
dredge and Dbrnidge-bwulding vards  Here we

find in the course of construction the steel girders
for the Manuherikia Junction bndge, also dairy
bouers, sluicing plant etc., etc. Most of the
large fluming supphed to the shumcing companies
throughout New Zealand has also come from
this department.

Leaving the ground floor of the works one
15 conducted up a cast spiral stair-case,
manufactured on the premises, to the brass-
found~rs’ department. Here the rough castings
are turned, polished and fitted together m readiness
for despatch to the varions warehouses for dis-
tribution 1 all parts of New Zealand. In the
manufacture of steamn and waterworks brass-
work the firm can compete successfully with the
mmpoerted article. Girls are also employed in
this department fitting the hghter brass-worl
together, Attached to the brass shop is the
electro and nickel-plating department, where
all metal goods are made equal to new at a low
price. The pattern-makers' shop 1s a very interest-
mmg department, and one sees how accurately the
hands have to work. On thewr efforts depend
the true casting and the fimshed article. Connected
to this shop 15 a large three-story, fire-proof brick
building, where all the patterns are stored and
classified

THE WELLINGTON STAFYr

OF A. AND T, BURT LTD.
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The last place visited is the lead and compound
gas-pipe manufacturing shop. The machine used
for this purpose 1s drniven by special hydraulc
engines, and all sizes of lead pipes for plumbers’
and ships’ use, together with composition gas

‘plpes are made. As there are a number of organ
burlders 1 the colony the firm took up, some time
ago, the manufacture of special organ composition
pipes.

The Wellington business of the firm of Messrs.
Burt, hike that of the head-quarters in Dunedm,
progresses very rapidly—so rapidly that it was
found necessary some time ago to transfer the
Wellington branch mto new and more extensive
premses. This is a smtfable bulding, of tweo
stories in the front portion, with a frontage of
72 feet to Courtenay place by a depth of 42 feet,
the depth of the section bemg 132 {feet. The
ground fioor 15 devoted to the shop and spacious
show-room, and to office accommodation, part
of the space having been cut off for a cartway
leading to the back of the bwildmg, where there
is a large store, 80 feet long by 26 feet wide, supplied
with a traveling crane, and used for the storng
of pipes and heavy goods. The first floor 1s laid
out as one large room, divided for the storing
of the firm’s extensive and wvaned stock. The
new building, of which Mr. Wm. Turnbull was
the architect, is so constructed that the foundations
will be able to carry a third story, should this
be added at some future time. The front 1s sur-
mounted by a lettered grille bearing the name
of the firm, and runmng the whole length of the
parapet ; the letters, wlich are on a large and
striking scale, are m wire netting, this material
having been chosen because of the rednced wind
resistance

It 15 a far cry from Messrs. Buart's first office
m Welhngton to the large and spacious bulding
which is now occupled m Courtenay place, for
the first office was a dimunuative gabled structure
near the Theatre Royal, apparently of one rcom.

In this modest way the Wellington branch was
established 1n 1895 by the late Mr. Sutmpkins, Later
on the shop in Manners street was opened, but
with the steady growth cof the business, co-mcudently
with the prosperity of Wellington, tlus place
was socn found to be too small, and hence the
firm has bwmlt the new premises in Courtenay
place ; and under the direction of Mr. Robt. John-
son, the Wellmgton manager, the business 13
increasing very rapidly

The Christchurch branch of the firm 15 sifuated
at z11 Tuam street, and s under the managership
of Mr. J. Corbett. Here the firm stoclks a general
assortment of the commodities held at the larger
warehouses, for prompt delivery in and around
Christchureh.

Invercargill branch 1s situated i Tay street,
and 1s under the charge of Mr. 5. G. Remngton.
A large show room was opened some little
time ago, and here the firm’'s numerous customers
can be shown samples of the various hnes manu-
factured and stocked.

The firm also has a Marme branch established
at Port Chalmers under the charge of Mr. W,
T. Ross. Here all classes of ship work and repairs
are undertaken, A full coppersmith’s plant and
several lathes are in readiness for the completion
of any wrgent orders.

Mirror Serves as Lighthouse.

The most extraordinary of all British lighthouses
is to be found on Armsh Rock, Stornoway bay—
a rock which is separated from the island of Lewis
by a channel over 500 feet wide. On this rock
a conical beacon is erected, and on 1its summit
a lantern is fixed, from wlich, night after night,
shines a light which is seen by the fishermen far
and wide. The way m which tlus hghthouse
is illauminated 3is this: On the island of Lews
is a lighthouse, and from a wmndow in the tower
a stream of light is projected on to a murror m the
lantern on the summit of Armish] Rock.

NOTICE TO ADVERTISERS.

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

FERRO-CONCRETE WORK IN NEW
ZEALAND.

Mg, Samuel Brown, of Wellington, read an interest.
g paper before the Wellington Industrial Asso-
ciation recently explamming toc members what
is being done mn Auckland and other places with
regard to re-inforced concrete. There 15 no diffi-
culty 1n driving the pdes for the new wharves
at Auckland. The piles are made long enough
to come to about low-water mark. A frame
18 then made, and the ple made up with steel
and concrete to the height required 1n the same
manner as the pile 1itself Temporary stag-
ing 15 then made and the whole boarded over.
The longitudinal girders have framing of deep
boxes, In these boxes are placed mild steel
frames, about three m each box. These
frames, where they rest upon the pile, are
about 6ft, deep at each end, and taper off to about
2ft., the middle of the girder being about 2ft,
deep and somewhat the same as the ordmary
beam with brackets underneath at each end.
The bottom chord, which gives the shape to the
beam, 15 1hin. round mmld steel. The top one
15 small section, and between the tcp and bottom
chords are upright rods of steel, about $m. thick
and about 6. apart. The whole 1s wired together
with steel wire. Wherever a cross girder meets
a longitudmal girder there are three steel bars
r4in. bent over so as to tie both together, that
18 to say, the cross girders to the longitudinal
girders. These boxes are filled with concrete
rammed 1n a similar manner to the piles

—
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FRONT ROW  JAS. A. BURT, A BURT (VANAGING
DIRECTOR), W €. BURT. BACK ROW . T. R.
BURT, 4. T. BLYTH {SECRETARY).

Mr. Brown also mmutely described the deck-
work bemng carned out on the contract. In Auck-
land they have bwlt a very large wharf, and are
spending altogether about fz5o,0c0. In addition
there 15 2 wharf and foundation for a crane at
the Calhiope Dock, costing about f£40,000. The
first process 1s making the piles. Four rods of
13in. round rmld steel are formed nto a square
211, smaller than the pile, so that there 1s 2in.
concrete outside ; that is to say, 1f the pile was 14in.
square when finished, the square of steel rods
would be 12m. These rods are made into a square
by having hght cast frames fixed at certain distances
apart. They are bound together by steel wire
every few inches right round, also diagonally.
The ends of the four steel rods are bent at the end
in the same shape as a pile when it is pointed. This
frame 15 placed in a box, which is 2in. larger every
way, so that when 1t 1s filled there 1s 2in. of con-
crete outside of the steel frame. There 15 also
the ordinary mle shoe placed 1 the box and the
whole filled with concrete. This concrete 1s well
rammed with iron rammers, the concrete being
made pretty fine—mno stones larger than a walnut,
The result of careful ramming s that when the
framelis taken off, the pile1s as smoothas if it had
been plastered over. Extra long piles, say 4oft.,
have hollow pieces of wood placed i the centre ;
these are about 6in. diameter and are placed
about 1it apart. This is to lighten the pile, and
18 claimed by the engineer to be equally as strong,

“ It would seem,” saxd Mr., Brown, ' that In
San Francisco steel frame Dbuildings stood the

earthquake well. These, as far as can be gathered,
were frame structures with the panels filled in
with brick, stone, or marble. Although the
frames stood well, it would seem that the panels
in cases came out. The difference between this
and the system that T have been trying to describe
s that m one a whole panel may be shaken out,
but the other 1s a complete network of steel inter-
woven 1n the concrete and which adheres to the
steel so closely that it mever ruwsts. It is said
that reinforced beams for floors are now made
for spans of rooft. In addition to being the best
style of construction to resist earthquakes, it 13
sald to be also equally valuable as a fire-proof
construction. The personal opmion I have formed
of 1t 1s that in Wellington it would be as safe as
a wooden building for earthquakes and more
fire-proof than any other mode of construction.”

Great Britain’s Wealth.

£1,548,183,018 FOR THE EXCHEQUER IN
FIFTEEN YEARS,

The total sum pawd by the mmhabitants of the
United Kwmgdom mto the Exchequer during the
last fifteen wyears reaches the enormous armount
of £1,548,183,918.
| "The Exchequer received as revenue m 1891-gz
the sum of f£70,125,686. The speed at which
Britain ncreases 1ts wealth may be gathered
from the fact that this year the Exchequer will
recaive £126,870,474. The expenditure in the
same vyears was £78,058,673 and £123,404,854
respectively. -

The following table of mcomes will show how
the annwal payments mto the Exchequer are
mcreasing —

1804-95  £82,351,191 190T—-2  £127,152,614
1808-99  £04,301,391 1902-3  £135 372,762
There has been a deficit m the Exchequer six
times 1 the last fifteen years, and the largest
was in 190o-01, when 1t amounted to £53,207,580.
The cost of the sea and land {forces of Britamn
has almost doubled since 1891, when the amount
under the naval and mlitary expenditure was
£33,162,789. This year the figures are £60,302 477.
In 19oo-o1 the naval and military expenditure
was £121,707,790, the next year 1t had increased
by nearly mine milhons, and the following year—
the last of the Boer war—it was £110,844.488.
The total revenue derived from taxes this vear
ts estimated at f119,875,000, an increase of £34,-
750,000 simnce 189I.

The Best Form of Windmill.

Sourensen, the Damish bulder of windmulls,
recently discovered, through an accident, a form
of windmill which tests show to develop more power
than any other form heretofore tested. He had
been runmng an old mull bearmg ten wooden
vanes. In a storm, four of these vanes were
carried away, when, to the wonder of its proprietor,
the old null worked better than before. Inspired
by this demonstration, he made some {further
experiments, and perfected a wind motor of conical
form, having six vanes, the ends of which cnrved
toward the summit of the cone. Prof, P, LaCour,
who has established, by authority of the Danish
Government, an observatory for the study of
wind power, showed that the new conical aero-
motor developed more power by nearly five per
cent. than that of the ‘‘ Ventocrat” type, whose
surface is seven times as great; and thirty-one
per cent. more than the ‘““Rose of the Winds "
type, with a surface three times as great; and
twenty-mine per cent more than that of the old
Sourensen type. It is predicted that the discovery
ot this new form of wind engine will go far towards
making wind power, which is now largely lost,
available for general use.

The Hlandcross Disaster.

The wverdict at the inquiry into the Vangweard
disaster, by which ten men lost their lives at
Handcross, Eng., on July 12, was returned as
follows : The jury found that the accident
wag cansed by a breakage of the machinery brought
on by the efforts of the driver to check the speed
of the omnibus when he found that it was going
too fast.

They considered that the driver committed
an error of judgment in allowing the omnibus
to go at too high a speed.

They held no one cnminally responsible, but
were strongly of opinion that this type of omaibus
was unsuitable for use on country roads.
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Inventions.

Falvey’s Steam Turbine.

THE steam turbine, as a high-speed motor, has
reached a very high degree of efhiciency, but there
are many engineers who consider that it is still
capable of great improvement, and that in 1ts
present form 1t 15 only what may be reasonably
considered the pioneer mm the art of steam-motor
construction.  Our illustrations show longitudinal
and transverse sections respectively of a new tor-
bine invented by Mr. Thos. Falvey, engmeer,
of Wellmgton, of which a model has recently
been exlibited. According to Mr. Falvey's m-
vention a revelvable disc has, projecting from
its face, a large number of imnchned vanes arranged
m concentric circles. These vanes enter annular
spaces provided between concentric circles of
fixed vanes, upon the casing of the turbme, and
are mchned 1n a direction reverse to the movable
vanes. Steam 15 admitied to the nner circles
of fixed vanes and passing through the outer
circles is expanded and finally exhausted into
a condenser or to the atmosphere. Annular
partitions, forming a disc, divide the vanes into
two sets or series-——the direction of ihe vanes of
one set being the reverse of those of the other
set. The invention will be understood by referrmg
to the illustrations, Tt will be seen that the
circles of vanes, 1, 2 and 3, are fixed to a mam disg,
4, which 13 mounted upon a shait, 5. revolving
in bearings, 6. The circles of vanes, 7, 8 and ¢
are fixed to the back of the casing, 10, mn which
the disc, 4, and 1ts vanes are adapted to revolve,
the circles of moving vanes on the disc alternating
with the circles of vanes fixed to the casing, 10

FALVEY'S STEAM TURBINE, FIG. I.

The direction of the mchnation of the moving
vanes 15 the reverse of the direction of the fixed
varnes.

The vanes of the disc, 4, are provided with an-
nular partitions, 14, and 135, and the wvanes of
the casing, 10, are provided with similar partitions,
16 and 17, so that when the disc 15 1 operative
position the partitions, 14, 15, 16 and 17, form
two coutinuous dises dividing the vanes length-
wise 1nto sets or series,

Steam 1s admitted to the turbine through a
passage, 25, and finds 1ts way to the interior of
the circular let valve, 26, which 1s provided
with ports, 27, 28, 29 and 3o.

An exhaust valve, 38, 15 mounted upon the
end of the shaft, 36, at the Junction of two passages,
39 and 4o, (Figure 1) through which exhaust
steam passes to the exhaust pipe, 41.

The steam from the ports, 42, passes nto an
annular space, 44, surrounding the valve casmg,
and thence finds 1ts way through the fixed circle
of vanes, 7, and 1s thereby deflected on to the
aircle of movable vanes, 1, by which 1t 15 agam
deflected on to the wvanes, 8, and so on until 1t
finds 1ts escape outside the vanmes and through
the holes, 24, 1nto the recess, z1, and thence to
the exhaust passage, 40, and the exhaust pipe,
41, the valve, 38, bemng open as shown m Figure 1

When more power 1s required the walve, 26, 1s
turned by the lever, 33, untl the ports 28 are
brought mnto correspandence with ports, 45 1n
the casing, 43.

Steam contmues to pass through the poris,
27 and 42, and also passes through the ports,
28 and 45, and between the partitions, 16 and 17,
whereby increased area of the vanes 1s subjected
to the action of the steam.

It 15 understood that Mr. Falvey will have
a model of the invention workimg n the Inter-
national Exhimtion, and visitors who are interested
in the subject will no doubt take an cpportunity
of seemg 1t at work,
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VYehicle Springs.

Herr Hemnch Bussing, of PBrunswick, Ger-
many, has devised a method of mounting the
sprngs of velicles, with the object of rendering
them practically frichionless Each end of the
spring 1s Jointed to a siicde capable of reciprocating
m a guide secured to the under side of the frame
of the vehicle. The bearng surface m the guide
is formed by an mserted hardened plate, and the
shde 12 provided with 2 series of rollers, bearing
on the hardened plate and held i position by
a projecting edge or shoulder.

An Aerial Bicycle.

Mr. Rachard Allen, a retired constable of the
Bradford Police Force, 15 constructing a flying
machine to be worked by s bicycle, by means
of which he hopes to be able to pedal through
the air.

The framework of the machine 1s constructed
of bamboo, and the worlang of the pedals of the
bicyele causes the wings on either side to flap
These are 33ft. from tip to t1p, and automatically
close when taking the upward stroke, and open
out when coming down, An overhead apparatus
provides for the steering.

Submarine Signalling.

The Admuralty have decided to make expen-
ments with an American system of submarine
signalhng, and the cruiser Antrim 1s to be fitted
with the apparatus at Chatham under the direction
of Mr J. D DMllet, an official of the Submarine
Signalling Company, of Boston, America

By means of this system submerged bells can
be heard by large vessels at a distance of from
twelve to cighteen miles, and 1t 15 possible to com-
municate messages as well as to wam shipping
of coast dangers 1n case of {og

New Motor Speed Sign.

A new speed mdicator for motor ommibuses
and cars has been put on the market The appar-
atus 15 arranged so that one <hal faces the drver
and another much larger one 15 displayed on the
front of the velucle  On each the speed 15 indicated,
while an zuxibary hand registers the maximum
speed attamned

It 1s claimed that the danger to the public will
be greatly decreased 1f the police are able to see
at a glance at what speed the vehicle 15 travelling

Road Motor Vehicles.

Mr. H. Livesey, of 14 South place, Finsbury-
pavement, London, nstead of arranging the
engine cylinders m a motor car side by side m
the wvsval manner, arranges each pawr of cyhnders
m tandem. The pistons of each tandem pair
are provided with projecting lugs or flanges to
which external shide rods are comnected that
are fixed to the pistons and pass through slots
In opposite portions of the walls of the cylimders.
That piston of each tandem pair which is nearest
to the crank shaft 1s connected to 1t by a connecting
rod m the usual way. Thus, there are only twao
cranks to four cyhinders, and the whole of the
engme will be placed under the body of the car,

Marine Gas Engines.

Herr Emu Capitaine, of Reisholz, near Dussel-
dorf, explains mn s specification, No, 22,594 {Eng.)
of 19035, s method of wtilising the waste heat
of marne gas engines for the production of steam
from sea water for feedmg gas generators. The
employment of gas engimes and producers for
sea vessels necessitates the production of a large
quantity of steam for decomposition 1n the generator.
The tubular boiler for the supply of steam 1s heated
by the exhaust gases from the gas engne or by
the hot gases from the producer. The boiler
1s constructed with a coll surrounding 1t, to which
the sea water 1s first admitted, so that the heat
of the discharging and only shghtly concentrated
sea water 15, with the aid of a regenerator, given
off to the cold wcoming sea water,

Teaching Pronunciation by
Machinery.

Two ingenious Frenchmen have recently per-
fected several mechamcal devices which are used
m teaching French pronunciation to foreigners,
One of them1sasmall instrument called a ** larynx-
signal," which 15 held to the side of the throat
when the diphthong “ou’ 1s bemg pronounced.
If the pupil 15 successful m getting the correct
French pronunciation a small bell attached to
the larynx-signal will notify him of his success
by rmgmng. If the bell s silent, he may know
that he has not given the word the correct pro-
nunciatien. Other machines are used for getting
the correct pronunciation of varncns vowel sounds,

To Cool Refrigerator Cars with
Liquid Air.

Armonr & Company, of Chicago, have arranged
with the mventors of a hqmud-aw producing process
to erect a& small experimental plant mn Chrcago
for the purpose of testing the value of hquid air
for the refmigerating of penshable goods m refr-
gerator cars. It 1s claimed by the inventors
that hqud air can be made 1 quantities at a cost
of about one cent per gallen, and that 1t can he
kept mn refrigerator cars for a period of approxi-
mately thiwty days, with an evaporation of not
over three per cent per day unless 1t 15 forced.
The result of these experiments 1s looked forward
to with great mterest.

It 15 often difficult to ascertain who was the
first inventor of a process i general use. Tt
often happens that several mnds have been at
work on the same problem and have armved
mdependently at similar conclusions. Such.
apparently, was the case in regard to remnforced
concrete censtruction.  Joseph Monier, who died
recently, 1f not the sole mventor of remmforced
concrete coustruction was, at any rate, one of
its earliest exponents, lis first patent having
been bronght out in 1867. An Englishman
patented, two years earher, a system of concrete
building which seems to contam the germ of the
many systems ol ferro concrete or renforced
concrete construction which have since attarned
such extenstve vogue Mr  Joseph Tall was
the mventor mm question,

More than half the total muners of the world
were 1In 1905 engaged n getting coal Great Britain
employing over £33 ooo, the United States 594,000,
Germany 543,000, France 171,000, Belgium
138,000, Austria 119,000, and Iadwa nearly g3 ooa.
The total ocutput of coal was 836 ooo.0c0 tans,
of the estimated value of more than 293,000,000,

|
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HYDRO-ELECTRIC DEVELOPMENT.

*

By FrREDK. Brack, AM. Insr E L.
(Engineer, Waikn Water- Power Scheme)

It has become almost an article of faith with the
majority of people that, given a waterfall or swiftly
flowing river 1in any part of the country, 1t must
necessarily be of great value for power purposes.
The wonders and marvels of electricity have
been so expounded in popular form to the pubhc
that there1s a danger of overlooking the fact that
electrical undertakings must be governed by com-
mercial  conswderations, To mnearly all of the
hydro-electric propositions  that have received
serious discussion of late in the colony, Napoleon's
trite saymg apphes: ‘It 1s magn:ficent, but
1t 15 net war.”” I have to admt, with regret,
that for this state of affairs some electrical engineers
are, in a large measare, responsible. One, an
American who wvisited the chief water powers,
framed a report of the most eulogistic nature,
but carefully avouded saying anything at ali as
to the price at which energy could be delivered
to the consumer. Another assumed that all
the nstallations would sell all the energy they
could transmt at the same price, which he fixed
i an arbitary way. Theories of this kind, em-
bodied as they are in Government reports, are
largely responsible for the totally erromeous ideas
current on the subject. Tt cannot be too highly
emphasised that a water power 1s absolutely
worthless, no matter how many horse power are
m 1t, unless 1t has an adequate market to sell
its energy 1, and can undersell energy derrved
from coal or other fuel. The essential condition
of success may, m fact, be summed up 1 the word
wmavket, for 1f energy from fuel cannot be undersold,
there won't be a market. It does not m every
case necessarily follow that a possible market
for the energy should be ready waiting for the
installation ; occasionally the market 15 created
by the power supply when a new industry can
be intrcduced, as occurred, for instance, m one
of the earher Niagara schemes, when the manu-
facture of calcium cartide and carborundum
was established, or in the more recent example
of Swedish and Amencan production of mitrafes
from the awr by electrical means. But cases of
this kind are few and far between.

As so many hydro-electric undertakmgs are
now in operation, not only n the United States
and Switzerland, but in Canada, Mexico, India,
Burmah, and practically every Eurcopean country,
including Great Britain, comparisorn plays a great
part 1n the arguments advanced on behalf of every
scheme mooted m New Zealand. TUnfortunately
many advocates know msufficient of the subject
to understand that comparisons are most mms-
leading when not made thoroughly complete.
It has been asserted that becaanse a z2oo-mile
transmission 1s operating i California (or was
prior to the earthquake of last Aprl) and earming
a dividend, therefore a sumilar transmisston plant
m this colony would be successful also, Agam,
because certain railways m Canada, the Umted
States and Ttaly are worked by elecinc power
derived from hydro-electnic installations, that
New Zealand should harness up some of 1ts nivers
and scrap-heap 1ts locos. without delay But
what about the conditions ruling 1n these cases and
with us? The 200-mile transmission in Mexico
or California s practicable because the chmate
there 15 excessively dry, so that the enormously
high voltages essenfial to these distances can be
employed without constant breakdowns, and 1t
earns a dividend becaunse 1t has sufficient customers
to take a large proportion of the maximum energy
1t can supply—customers who cannet get that
energy equally cheap from coal or any other
source, In fact, mn the distncts served by ioo
and zoc mile transmissions coal 1s either infenior
and tremendously expensive, or 1s entirely unobtain-
able.

The electric railways which are the sole main-
stay of hydro-electric installations are rare and
always will be rare. Most railways require poputa-
tions at intervals along their routes; given the
populaticns you have markets for power i a score
of forms. If fuel be dear or unobtanable while
waterfalls are somewhere within reach, the popula-
tions will be the mawnstay of the hydro plant,
and the radway, even though the largest individual
power user, will become a customer of second-
rate importance. The reason for this 15 that the
raillway takes 1ts energy in heavy draughts and
mtermittently, thus necessitating large works
and generating plant, which are only employed
to thewr full capacity at a few times each day.
As capital charges on the cost of the wstallation
are not modified by the amount of energy supphed,
but go on at a fixed rate continuously, customers
who require large plant to be kept ready for them,
and unse it to 1ts full capacity only now and agan,
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make the cost of supply lugher than :f they kept
the plant uniormly loaded. If a general supply
for mdustrial purposes can be added to the rail-
way supply, the total lead tends to more unmiformity,
and the cost per horse-power hour becomes lower,
The Italian, Canadwian and other railways referred
to are worked hydro-electrically because, notwithe
standing any drawback, the energy 1s cheaper
than what could be obtained from the dear fuel
available.

In the case of New Zealand railways, or any
other, the problem to be solved 1s just the same—
what 1s the cheapest source ?

A study of the conditions that will affect hydro-
electric transmssion plants i New Zealand,
15 too extensive for treaiment mm a smgle article,
but I may pomt out certamn features. The chmate
mn the majonity of districts 15 damp, this increases
the difficulty of mamtaining a good msulation,
sa that it 15 extremely unhkely that we shall
ever be able to sunccessiuily adept the extra mgh
voltages essential to very long transmissions—
say for zoo mies and over. In many cases the
country to be traversed by the {ransmission lines
15 rough and mountaincus to the last degree,
densely wooded and iniersected by treacherous
rivers , these obstacles may not be insuperable,
but they run the cost up, and increase the main-
tenance. In every power-using district good
qualities of coal are available, and modern fuel
plants of great efficiency are coming mto wide
use ; the hydro-electric supply must beat them
or go bankrupt The number, size, and import-
ance from a power-supply standpomt, of towns
or districts to be fed by a tiransmission plant
must be cntically noted ; price of coal, extent of
steam, gas and o1l plants 1n use, scope of industnes,
financial prospects for introducing electric tram-
ways or supplymg the energy ito existing ones,
are all pomnts to be studied. The conditions sui-
rounding the supply for railway main-hine operation
are a whole and complex subject mm themselves,
as the following brief treatment will show: Con-
sider any one of the busiest lhines in the colony
with two dady express tramns and six or eght
goods and loeal trains, according fo the exisiing
schedules, spht up into two, three or four car
trains according to electric traction schedules,
with say an hourly headway; the maximum load
would come on the generating station probably
not more than twenty tumes a day, and only
for a few minutes or even seconds on each occasion.
It the normal load averaged 1ooc h p. this occasional
maximum load could easly be 3000 h.p. or more,
according to the physical conditions of the lne.
The practical bearing of this 15 that the expense
of an nstallation able to deliver 3000 hp must
be menrred to supply a load that for mineteen
twentieths of 1ts time does not exceed 1000 hp
Storage batteries would be serviceable in reducing
the dispanity m cases where a frequent tramn ser-
vice was run, but they are quite wmapphicable to
such a case as the one I am considermg. As al-
ready pomted out, the only salvation irom a high
annual cost on this mstallation 15 to be got by
extending the supply, and securing a more diverse
and, therefore, paradoxical as 1t sounds, more
even load. The instaillation may then need to
have a capacity of perhaps 5000 hp, but the
ratio of normal to maximum loads will have risen
from the former 1 to 3 to possibly 2 to 3. This
brings us back to the chief factor in the ¥hole
problem © Can energy produced under these
conditions compete with energy derived from
fuel, and find a sufficient market ?

In a concluding article I shall deal with the cost
of the water {o the owners of the transmssion
plant, the cost of the plant 1itself, the influence
ot distance of transmission and other factors
upon the cost of the energy to the consumer, and
discuss what constitutes a market.

(To be continued)

—————————

Our readers will regret to learn that Mr. and
Mrs, Templin were laiwd up mn Bangkok with fever
at the time the last mail feft. Mr. Templn pro-
ceeded there irom Chrnstchurch te superintend
the erectron of two Curtis steam turbines for the
General Electrnie Co.

The Wellington City Council have ordered thirty
more arc lamps for street-hghting purposes. The
whole of the tramway routes, therefore, will soon
be brlhantly hghted

The Chustchurch City Council have appomted
Mr. Scott as their engineer. Mr Scott was re-
cently i charge of the Gore Electric Light Works,

The Wellington Electric Light & Power Co.
mtend to install a new steam turbine at an early
date, and engineers will look forward with interest
to the operations of this engme, which 1s the first
of 1ts kmnd to be erected i Wellington
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INTERNAL COMBUSTION ENGINES.

¥

AT the Royal Instituhon on August 5 Professor
Bertram Hopkmson dehivered the final lecture
of his series on thus subject. Professor Hopkmson
said that i previcus lectures he had described
methods of regulation which were not satisfactory,
but good regulation could be obtamned by reducing
the fuel supply if matters could be arranged so
that the explosive muxture mn the cylinder was
stratifiedl, consisting of practically pure air m one
end of the cyhnder and a strong mxture at the
other, He would show by experiment what
took place mn the cyhinder m these two cases,
but he should pont out that there was a practical
dafficulty with regard to this method of regulation
because 1n the ordinary charging stroke of the
gas engwe the velocity of the entering gases was
somethmg like 6o miles per hour. Tt had, however,

been successfully accomplished 1n the case of
large engmes, and there was reason to hope that
1t would be possible to work 1 this way with small
engmes. Apart from successful regulation there
was this further advantage of obtainmng strati-
Geation, that the piston remamed cooler than
under ordinary circumstances, and he need not
say that the coolng problem in the case of larger
engmes was a very serious practical question.
Reference has already been made to the improved
efficiency of the gas engine over the steam engine,
and the economy of the gas engmne could be im-
proved by the adoption of any method which
economised the loss of heat tn the cylinder walls
and that carried away 1n the exhaust, It was
not possible to effect economies m regard to the
toss of heat to the cylinder walls, except by making
the engine larger, and therefore it was necessary
to concentrate attention upon the "Meat carried
away hy the exhaust gases. To improve the
eficiency of the gas engme 1n thus connection
it was necessary to secure a greater ratio of ex-
pansion which was accomphshed by employing
greater compression, the two things bemg, of
course, defimtely related to each other. In theory
it was possible to reduce the temperature of the
gases when they left the engme to any degree,
but 1n practice there were defimte lumits to the
extent to which gases could be compressed by
reason of the danger of preagmtion. There
were means, however, of preventing pre~1gultion;
for mstance, water mught be sprayed into the
cylinder, and wm that case the presence of the
steam in all probability acted im preventng the
gases from bewng prematurely ignited. By employ-
mg that and other devices 1t was possible to com-
press the gas to a velume as small as one-ninth
of 1ts original veolume, and the economy of the
engme could be mimproved {o a pomnt where over
30 per cent. of the total heat of the fuel was con-
verted into mechanical work. The question as
to whether the Otto or the two-cycle engine was
the gas engine of the future had not yet been
definitely settled, and he hesitated to prophesy.

Reinforced Concrete,

A correspondent writes that the Patent Indented
Steel Bar Company (Limited), of Queen Anpe’s
Chambers, Westounster, has been formed for
supplying a bar of special section for remnforced
concrete comstruction.  The prncipal feature of
the bar 1s stated to be great adhesion to the
concrete owing to the mechanical bond formed
by 1its mdented surface.

Mr. A. E. Brown, the well-known Chnstchurch
electrician, has disposed of his busmess to Messys.
Scott Bros., and 1s now actng as manager of therr
electrical department.

The new building in Wellington for Messrs,
J. Nathan & Co. will require 10,000 feet of condust_
for electnic highting purposes.

The General Eleciric Co. have just landed six
G.E. 67 raiiway motor equipments for the Welling-
ton Tramways, These motors are 4¢ h.p. each,
as agawnst the 235 h.p. motors that have been in
use on all cars since the system was opened up
for traffic.

In Germany goat's mulk is particularly esteemed
for the reason that tuberculosis 15 extremely
rare among goats, thewr almost complete nmunity
bemng due, 1t 15 suggested, to the hfe the animals
lead on the hillsides mn the open air, In the king-
dom of Saxony 1n 1894 it was reported that out
of 1562 goats slaughtered only 10 were [ound
to be tuberculous.
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The ....
.. Motor.

24-30 H.P. < Brown ’’ Car.

Our 1llustration depicts the new four-cyhnder
24-30 h.p. " Brown ” car made by Messrs. Brown
Bros., Ltd., London. The followmg particolars of
this fine machine have reached us from Messrs.
Jenkinson & Co., Wellington —

The four-cyhnder engme (bore: 100 m/m,
stroke * 120 m/m.} embodies all the latest improve-
ments, while the materials used 1n 1ts construction
are of the hughest grade. The crank-shaft 15 made
of nickel steel, the bearings are long and a special
bronze 1s used in theirr manufacture. The valves
are mechanically operated, the mnlet valves bemng
fitted with variable lift. The gears dnvimg the
magneto, water pump and the special pump for
forcing the lubncating o1l np to the dnp rack
on the dashboard, are all enclosed. The water
pump s placed mn an easily accessible position.
Compression taps are provuded n the top of each
cyhnder.

Both magneto and high-tension 1gnition are
fitted. The magneto 1s a Lacoste high tension
driven by a small cardan shaft. The contact
breaker for the accumulator igmtion 1s run off
a spudle just above. The accumulator ignition
is by an E.L.C. controller coil with volt meter
fixed to the dashboard and two 40 amp hr. accu-
mulators. Two sparking plugs are fitted to each
cylinder so that both igmitions can be used if
necessary.

I'ne carburetter 15 a float feed of improved
design, 1s very efficient, and gives most satisfactory
results.

The water circulation 1s by a gear-driven pump
attached to the front of the engine, the radiator
bemmg of the honey-comb pattern.

The steering mechamism 15 of an 1mproved
type built very strongly, and the connecting rod
to the front wheel 15 ptaced at the rear of the front
axle, where 1t 15 less likely to be damaged.

The levers controling the advance spark and
the vanable lifi to the inlet valves are on an a
quadrant on top of the steermg wheel The
joints are large and fitted with hardened pins
The brake and change-speed levers are so arranged
that all the connecting rods are :nside the chassts,
making 1t very convenlent to fit side-entrance
bodies. <A curved metal dash affords great pro-
taction to the fromt passengers and also to the
wvarious fHittings on the dashboard Two cup-
boards, m which maps, gloves, etc, can be kept,
are provided. The exhanst box, which 1s exceeding-
1y effective, 15 placed at the rear of the chassis,
and without affecting the power of the motor,
effectually silences 1t. Mud-guards are fitted
from end to end of the chassis, and a box 1s provided
on each side, one for accumulators and one for
tools.

The back axle 15 of the very latest design, the
road wheels bewmng carried on two seli-contained
ball bearings attached to the outer case, thus
rebeving the live, or dnving, axle of all weight,
In order to absorb the shock of startmg a special
stay is fitted, runming from the rear axle to one
of the crdbss members of the frame. The bevel
gears are large and carefully hardened and the

,dnving pmon 1s well supported on three self-
contasned ball bearmgs. For the lubncation
of the axle a door mm the alumumum casmg s
provided through which to pour the cil. The
Inbricant wsed should consmst of a good grease,
such as *‘ Brito ” motor grese mixed with ** Brita '
gear oik. All the bearmngs are self-contamed
and, therefore, need no attention, The lubrication
of the wheels is effected by filling the wheel caps
with oil.

The gear box 1s fitted with three speeds forward
and a reverse, and 15 of the shding pumon type.
The top speed 1s a direct dnive obtamed bv shding
the second speed pmion mside the duect dnve
gear wheel  All shafts are carmed on ball bearings
of ample size, and the lubrication 1s automatwc.
At the rear end of the gear hox s a powerful brake
draum to which 1s fixed a unmiversal jomt to take

cardan shaft. The front end of the gear box 1s
fitted with a coupling that takes a square shaft
upon which the clutch shdes, thus making 1t an
easy matter to remove the clutch, 1f necessary.
The shafts carrying the gear wheels are arranged
side Dby side, ithus permmitting a full mspection
on removing the alununum cover of the gear
box. The clutch 1s of the mternal type with seli-
contamned spring taking all thrusi oft the engme
bearings, and is connected with the mechanism
operating the varable hit to the mlet valves,
A sprag 1s fitted and acts on a ratchet toothed
ring attached to the brake dium

This car, together with others of the same

make, will e seen i Chnstchureh during the
Exhibitien.

30 H.P. Cadillac.

Tur picture on the opposite page represents
the four-cylinder zo-hp car (Model H) turned
out by the Cadillac dotor Car Co, of Detrot

NovEMBER 1, 1906.

that the expansion or contraction will not be
uniform, m consequence of which the piston wall
bind at some points of its travel and be too loose
at others, thereby losing compression,

Another valuable feature 1n the Cadillac method
of makmg cyhunders, cyhnder heads and water
jackets separately 1s, that i case ot damage
to one part, 1t 15 necessary to replace only that
particular part. The cyhnders are cast from
a special grade of metal after the Company’'s
own formula and possess remarkable strength,
The pistons and piston rings are also made m the
same painstaling manner, and, hike the cylinders,
are turned out according to the Cadillac system
of hmut gauges. The piston connecting rods,
are steel drop forgings of “H" section. The
crank-shaft 13 also a steel drop forging and under-
goes a special tempering process to give 1t strength
and foughness, the bearmg surfaces beng care-
fully ground. The crank-shaft bearngs are of
large surface, made of babbit and backed by bronze,
As these bearmngs are *“ halved” 1t permuts of
their being removed and replaced without the
necessity of disturbing the shaft.

A very umportant feature to be noted m the
Cadillac: 15 the fact that the crank-shaft, pistons
and rod bearings are easily accessible by removing
the covers from the opemmg n the crank base,
and the other charactenstics wluch are pecuhar
to Cadillac engines may be summed up as follows —

The force-feed lubricator emables all working
parts of the motor to be adequately lubricated
and ensures even distnibution of oill, the cooling
system and carburetter are on approved systems,
and the automatic governor is a feature that will
tend to make this car especially popular; it 1s
a new balanced nng-type governor, a device whith

f%msu*rw:"‘%g E{%

THL oM DIscUssING

which recently passed through Wellmgton under
the care of Mr Crozier, of Messrs Dexter & Crozier,
on its way to the Exlibition  As the most import-
ant feature of a car les naturally in the motive
power, the following nofes relahing to the Cadillac
engine will be found of special mterest.

There are four cylnders of the four-cycle type,
43" bore by 57 piston stroke They are cast
mdividually, and not i pawrs or all together.
The cylmder heads contamming the valve chambers
and combustion chambers are also cast separately
and attached to the cyhnders by nght and left
threaded mipples The Cadillac system of copper
water Jacketing 1s original with the Company,
and the fact that 1t has been widely copied shows
how highly its effictency 15 appreciated by other
makers TFhis consiraction having the cylinder,
cylinder heads and water jackets made separately
has several distinct advantages The cheap
method, ordinarily used, 1s to cast the cylinder
and jacket together, coring te make the space
between them. This usually does not produce
a combiation with a wuniform space between
the two for water circulation The maker cannot
detect the fault because of maccessibility, but
it will not be long before the innocent purchaser
awakens to the results of :ts imperfection. It
will be readily understood that with the thickness
of the cyhnder wall not uwmiform, 1t cannot be
cooled evenly thraughout 1ts entire surface, the
result being that the motor cannot develop the
power which 1t otherwise nught, for the reason
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15 proving itself most effictent and of the greatest
importance to a motor car. With tius type of
governor 1t 1s possible to mamtam practically
a steady speed with but httle vanation regard-
less of grades, up or down, or road conditions,
the action bemg entirely automatic.

In the average motor car, particularly those
of the four-cylinder class, a large percentage
oi the power developed by the motor 15 consumed
by frichion—lost—wasted. In some cases this
has been demonstrated fo be as high as 30 to 40
per cent. In order that the greatest possible
amount of power may be actually utihsed, that
15, ‘' delivered to the ground,” the model “H*
15 equipped at the most vital pomnts with the genuine
Hess-Bright ball beanngs, using ten i all, wiz.,
two m each front wheel, one 1n each rear wheel,
two on rear of mam dnive shaft and two on the
transmmssion shafi  Between the balls are steel
cotl springs packed with felt. The latter, after
being saturated with oil, will lubrncate the bearngs
sufficiently for months without further attention.

Some Notes on Force and Power.

THE modern petrol car 15 a modified road loco-
motive ; but, whereas the range of mean effective
pressure m the cyhnders of the railread loco-
motive 15 considerable, varying from 16o to 6o
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pounds io the square mch, the range of pressure,
even m a multi-cyhuder petrol engume, 15 com-
paratively hirted.

WeY A CHANGE-SPEED GEAR 1s NEEDED,

It 1s true that this mean pressure can be reduced
by throtthng {(at the expense of economy), and
that 1t 1s somewhat ncreased when the engine 1s
runnmg slowly with a heavy load and the throttie
full open ; but the useful range of pressure 1s cer-
tamnly fifty per cent. less than i1n the case of the
sfeam engine with boiler pressure at 200 pounds.
For this reason, 1t 1s essential for the petrol engine
to mamtam a certamn speed in order to develop
1its maximum power; and to effect this, and at
the same time make 1t possible for the tractive
force to be varnied, the change-speed gear 1s 1ntro-
duced between the engine and the wheels.

To overcome the mertia of the car and accelerate
1ts motion from rest, tt 15 usual, and m most cases
necessary, to start on the low gear, and tlus 1s
because the maximum available tractive force
1s required. As soon as the vehicle 15 1n motion,
and has begun to store kunetic energy, a less tractive
force 1s sufficient to propel the car with increasmg
velocity, and so the other gears are passed through
m succession until the top gear 1s reached. But
whatever gear the car 1s working on, the work
done 1n unit time or power developed 1s the same,
provided the engme runs at a practically constant
number of revolutions per minute and the throttle
remains unaltered.

TRACIIVE FORCE AVAILABLE.

The maximum tractive force available at the
surface of the drrving tyres of a 20 h.p. four-
cylinder car 1s about 14 cwits,, when on 1ts lowest
gear, assuming 20 as the hmit of power the engme
1s capable of developmg. On 1its top gear, this
force would measure about 4 cwts., but the figure,
of course, depends upon the ratio of the gears.

The practice of starting a multb-cylinder car
from rest with a full load, on the top gear, 15 to
treat the engme with lttle consideration. The
tractive force available would only be one-sixth
of that available on the low gear, as 1t would
be mecessary to run the engine at far below 1its
normal speed at the time of letting 1n the clutch.

In summng up the foregomng remarks, 1t may
be stated that the petrol antomobile, hike the
railroad locomotive, wvanes 1ts tractive effort
from a maximum when starting with full load
and ascending inchnes, to a mmmmum when travell-
g 1ts fastest on the level; but, unlike the loco-
motive, the horse power developed by its engme
remains practically constant under varying con-
ditions of car speed and road surface.

STRENGTHS OF SHAFTS AND AXLES.

Shafts and axles used m the construction of
petrol cars are not desigued entirely with reference
to the horse power they have to transmat. For
mstance, the crankshaft of a 20 hp. four-cylinder
engine does not requre to be larger drameter
than that of a 10 h p. two-cylinder engme, because
the maxunum {wisting moment to which the
former shaft 1s subjected 1s no greater than that
transmitted by the 10 h.p, shaft,

The twisting moment to which a shaft is sub-
jected and 15 called vpon to transmit 15 measured
by the product of the tangential force 1 pounds
weight and the distance i inches from the centre
of the shaft at which the force acts. It 15 there-
fore measured 1 inch pounds, and represents
work done when in action.

A little consideration will show that the 10
h.p. shaft receives two impulses dunng two re-
volutions, while the 20 h.p. shaft recewves four
mnpulses duning a like peuod; but the measure
of each impulse 1n both cases may be approaimately
equal, the difference being that in the case of the
20 h.p. shaft the impulses are more frequent.

The discussion of twisting moments with refer-
ence to the transm:ssion gear of automobiies
suggests the consideration of the effects of different
sized sprockets for chain-driven cars.

EFrFECT OF CHANGING GEAR Ratros.

It frequently happens that the owner of a petrol
car desires to fit shghtly larger sprockets to his
differentiz]l shait, as he 15 anxious fo 1ncrease
the speed of the car on all gears, or, at any rate
to reduce the revolutions of the engine for given
speeds of the vehicle itself,

When this alteration 1s effected, 1t 15 well to
remember that the whole transnussion system
15 subjected, under ordinary working conditions,
to greater twisting moments on all gears.

To illustrate this fact let vus suppose that a ca
1s capable of ascending a long inchine (with full
load of passengers) on the second gear, and that
the engme 1s developmg maximum power at
1,200 revolutions per mmnute

The same car 15 afterwards fitted wuth larger
sprockets, amnd on ascending the same inchne
under exactly snmular conditions 1t 1s found that
the engiue speell 1» 1ceduced to goo 1evolntions
per munute, and that the speed of the car itselt
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15 the same as before. [lis, ©f course, mecans
that the power developed and transmtted to the
roacd wheels 18 the same as in the first mstance,
and, since the revolutions of the engine have
decreased, the mean pressure on the pistons must
have increased, otherwise the power developed
would be less. This increase m pressure would
be a natural result, owing to greater compression
at lower engine speeds.

And so 1t follows that the twishing moment

transmitted by the crankshaft and gears to
the differential case and shaft 15 augmented,
although the power transmitted remains the
same

If the preblem 1s approached from the other
end of the fransmission system, 1t will be seen
that the pull on the chains 1n pounds weight 1s
the same as when the smaller sprockets are in
use ; and as this pull 1s acting on the differential
shaft at a longer radius (with the large sprockets),
the twisting moment to which the shaft 1s
subjected must be greater

It may be urged that the car will travel slower
m the second mstance when ascendmng the incline,
and the engine speed be reduced to 750 revolutions,
which means that less power will be iransmitted
until the driver changes down te the first gear;
but the tendency under these circumstances
is for the driver to ksep the igmtion hard up to
1ts work and obtam all the power out of the engine
that he canr before changmng down

But, m any case, the fact remains that the actual

15

The universal jomt of the cardan shaft should
have a protection of some sort to keep it quite
clean and properly lubricated. A good plan 1s
to cover 1t with a glove of phant leather of ample
size. First thoroughly wash the jomnt with paraffin,
then cover thickly with grease, then put the glove
on. A suitable glove can be made by a handy
chauffeur or any saddler.

The best water to put i tank and radiator
1s filtered ram-water. Many cases of overheatng
can be traced to the deposit of mimeral matter
from hard water,

Should a grease pipe requure cleamnng out,
the best way 1s to push a stiff wire down the pipe.
After making a path throngh 1t, lay the pipe
m petrol till all the grease is dissolved, Warming
1t over a flame effects the same purpose.

The tyre valve should always have a cap on,
otherwise grit may get m, and this will be nearly
certain to cause a leakage. If a cap is lost when
on the road, a piece of rag should be tied over
the valve and well secured.

To test a valve for a leak, turn the wheel so that
the valve 15 at the top, then place the wvalve in
a glass of water.

Should 1t be thought that the back-wheel tyres
are wearing too quickly, the cause may be attri-
buted to using the brake too harshly. When
approaching traffic, or a corner, take the clutch
out m plenty of time and apply brakes gently.

B

.

CRS - £ -
B, ey

Myt "
T PEAALY -
Aot Bie Rl PRI DR

R R

£

AT
E LT
AR Y

30-HP 4-CYLINDER CADILLAC TQURING CAR, WITH THE FREMIER (S[R J G. WARD) AND PARTY,

torsional stresses to which the transnussion system
15 subjected are greater for given speeds of the
car than when the smaller sprockets were i use,
and 1t 1s more than hkely that trouble will resutt
unless due carc 15 taken to change down ecarher
than formerly.

Unless a motorist nses s car m an essentially
flat chstrict, he 1z wise to retamn the sprockets
ongnally fitted by the makers —Jorn O, CROMBIE,
m Autocar.

Useful Hints.

Bv ' AccusMuLaTtor

TUnLeEss the Dbrakes are water-cooled, care must
be taken that they are used alternately on a long
luil, otherwise they are hkely to firc and become
useless

Befoic trymg 1o ht new pston
sure they will enter the cylinder

Great care should be taken thal no grease o1
ol be allowed to get on the tyres as 1t will cause
the jubber to pernish

Should the front tyres show abnormal weal,
the front wheels should be looked 1o, as possibly
they are out of alignment  Shortenmg or lengthen-
mng the tie rods may be necewsary

The Dbest place to store petiol s m a metal
drum undergiownd |, 1t takes up ro valuable space,
and 15 quite safe {fiom fire.

1mgs make

Occasionally drench the cylinders with paraffin ;
it will iree the piston nngs and improve the com-
pression. This 15 best done when the engine
1S warml.

To learn to change gears properly is the ambition
ot all motorists, and a very good way of obtainmng
practice 1s to hft the back axle so that the back
wheels are some two mches from the ground.
This must be done very carefully, so that there
may be no risk of the car jumping down ; then,
1f the engime 1s started and throttled down a fair
amount of practice can be obtammed.

A car should always be kept perfectly clean,
the body work should always be washed before
it 18 put away. The engme should be cleaned
externally with paraffin and a stiff brush.

The exhaust pipe should be looked at if any
overheating occurs that cannot be located. A
stone may have been thrown up and made a dent
and this causes back pressure.

Always keep a fair quantity of French chalk
between the cover and the tube ; 1t acts as a lubn-
cant and so saves Iriction and consequent heat
and wear. If too much chalk 15 used 1t 1s Hable
to form mto hard lumps onr the cover and to wn-
crease friction thereby.

To clean out the rachators and pipes thoroughly,
empty out the water, and fill with boiling water
and a Lttle washing soda; this will be found to
remove scale and grease 1f 1t 1s left wm for a few
hours.
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The Motor Omnibus on Trial.

GROWING POPULARITY IN SPITE OF
FAULTS.

360,000 PEOPLE CARRIED DAILY IN
LONDON.
THE motor omnibus of to-day, speedy, cheap
convenient, the supplanter of the old horse omnibus
and the tramway car, the serious nival of the
suburban tramr, 1s on trial for inaidental faults
before ‘its tens of thousands of admirers

People go on using 1t while they criticise, but
they ask that its lessening noise shall entirely
disappear, that its evil smelling vapours shall
be seen and smelt no more that its comparative
safety shall be made safer. The motor omnibus
has in a little more than one year made 1tself indis-
pensable to London; London now asks that it
shall make itself agreeable as well as swift and
cheap.

The ternble disaster to the motor ommibus
on Handeross Hill recently shook the nerves
of Londoners a httle, and for a few days there
were fewer passengers on the motor omnibuses
in the streets. But an solated accident, shocking
as it may be, was not sufficient to frighten per-
manently the people who have found the vehicles
of such vahie. A stnking effect of the Handcross
tragedy has been the cantion and exceeding care
which the dnvers of the motor ommbuses have
since been showing.

AcrioN BY THE POLICE.
Noise and smell are two of the complamts
against the motor omnibus which the Chief Com-

missioner of Police 18 giving his immediate atten-
tion, and a Select Commuttee of the House of
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Commons 15 considering regulations which he
has drawn up. Meanwhile, the authonties are
well aware that the manufacturers fully appre-
ciate the shortcomings of the present type of
omnibus, and will be able before long to place
in the streets vehicles much less noisy and better
fitted 1 all respects for traffic.

Despite these incidental ewils 1t 15 agreed on
all sides that the motor ommbus s destined to
play a large part mn the evolution of London.

The new London wil be an ever-widening
circle, stretching far into the country, the central
parts being reserved more and more for the day
work of the hundreds of thousands who live on
the fringes, and travel backwards and forwards
night and mormng. The quicker and the cheaper
the means of locomotion between the suburhs
and the working centre of Londen the hetter
it will be for the workers They will be able
to live further afield i fiesher air, will have better
houses, and will pay less for them.

SUBURRS NEARER.

Some of the outlymg suburbs have latherto
been almost impossible as places of residence
for thousands of workers, because of maccess:-
bility. The dasly fares by tran were also often
a heavy i1tem m a humble household Now,
however, the handicap of time amnd expense 1o
being mimmised by the motor ommbus ‘* The
new vehcle,” said Mr Duff, the manager of the
Road Car Company, ** will add two miles to the
London ommbus radius ' ‘Lhat 15 to say that,
assurnung the present ommibus radms from Charmg
Cross to be roughly from four to five nuiles, it
will become by the use of the motor ommibus
a radius of from six to seven miles. It 15 obvious
that new, swift and cheap locomotion to and from
this vast outlying circle of London must not only
afford conveniences of residence to armies of
workers, but must also greatly mcrease the value
of all property tapped by the omnibus.

360,000 PAssENGIRsS DaiLy

But these are only indications of the benefits
to be conferred on outer London, At present
1t 15 caleulated that the 400 motor ommbuses
m London carry 360,000 passengers daily The
number of wvehicles will be greatly mcreased in
the next few months,

The motor-ommibus compames and the drivers
seem to have been put on thewr mettle by the
critzeisms which are being directed agamnst them,
and a very determined effort 1s bemg made to
mmprove matters. The men are m effect dniving
“ on honour ”

In reply to a question by Mr Chanmng the
Home Secretary gave the following hst of motor-

ommbus acctdents 1n  the metropohitan police
district 1n May and June —
May. June
Accidents caused by motor
ommbuses A .. 400 350
Number of aceidents causing
personal wmjury .. .. 6z .. 8o
Number of accidents which ..
proved fatal .. . 2 .. 3

Motor 'Buses v. Tramcars.

By A. J. WiLsoN 1§ Audocar

Tur epoch-marking discussion aroused by Mr
Manville’s address to the London Automolbile
Club, which we recently printed, appeared to
me to miss two pownis of great importance, both
of which tell in favour of the moter 'bus  Firstly,
not a word was said about the frightful dislocation
of traffic occasioned by the laying of a tramway,
especially a condmt tramway such as those which

have been dunng rccent years and are now bemg
laid m and arcund London. Ewven a short length
of hne such as that from the Angel at Ishngton
to Southampton Row, where the lme dives under-
ground to Aldwych, had the efiect of upsetting
and dwverting traffic mn the distnct for nearly a
twelvemonth, Wiile Rosebeiy  Avenue and
Theobald’s Road were impassable, Holbom and
the Strand were shockngly congested for many
menths, and besiness men found :t actually quicker
to walk than to drive 11 any kind of velicle BMotar
‘buses do not entail such mconvemence The
other pont 15 common to all tram lines, whether
horsed or electric 1 perpetuity, and m my own
expenience the Angel al Ishngton, agamn 15 an
object lesson, since 1 pass this spot every mormug
and evening on my way iuto and out of town
A number of emmbus 1outes as well as three
tramway routes are squcezed nto this neck of
street, and the publc wvehucles proceeding away
ifrom the city all stop at the Angel itself There
are generally from two to seven ommibuses drawn
up in a hine at the kerb setting down and pcking
up passengers, and seldom less than three tram-
cars alongside them  There 15 no space between
‘buses and tramcars so that all other traffic has
to crawl and stop behmd the tramcars, and not
only the tramears coming 1 the opposite duection,
but also the ommbuses {which will keep to the
middle of the road mstead of keepmg to therr
left) mterferc with this occasional possibility
So the 10ad 18 clogged, and the ratepayers employ
exira polcemen to vegulate the traffic Do awajl
with the tram lmes and substitute motor *buses
and the congestion will be abolished , the motor
‘buses will pull up at the kerb, passengers wall
not be compelled to dodge mnto the middle of the
road to board the tramcar, and all other tralffic
wilt be free to pass along without mcommoding
anyone  Moreover, the abolition of the horsed
ommbus will do away with the vicious practice
of such vehicles pursumg thenr course along the
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centre of the road. The horse-ommbus driver
keeps to the mddle of the road, in utter unconcern
of faster traffic, because he likes to run his wron-
tyred wheels on the smooth tram hnes, and thus
save his horse power, but with tram lines absent
and with an abundance of surplus power the
motor 'busman will obey the rule of the road by
keeping to the left, thus lcaving the centre of
the road free for faster traffic

A Comfortable Solid Tyre.

The malker of ncarly every rubber tyre 1s only
too ready to persuade a lkely purchaser that
his tyre is equal to a pneumatic Though we
would nat for a moment suggest that any solid
tyre 18 equal to the pneumatic, we must admt
that the Swinehart sohid tyre goes very near the
mark During a twenty nules spin (part of 1t
bemg over gramte sets) which we had recently,
the comfort and lack of wvibration was a
very pleasing feature. The height of the rubber
and 1ts resithence will commend 1t to anyone who
has a knowledge of this matenal —The Motor.

A Bid for French Trade.

M. Henrie Fourmier 1s establishing a scries of
Internaticnal garages and repair shops m London,
Rome, New York, Berlin, Cannes, and Niice to
link up the Paris establishment with other leading
capitals Cars, spares, and accessories of all
sorts will be sold at these vanous centres at a
uniform price, and the motor tourst will be wel-
comed with open and helpful arms at any of these
International garages.

.

Do You Want a Motor Car ?

RreapeErs of Progress who are i the market
to buy motor cars find the eapert advice given
by this journal irvaluabie.

Any reader who wishes mformation and advice
can obtam 1t from us by writing his questions
and enclosing a stamped and adcdressed envelope.
He will receive a reply by post.

The proprietors of Procress have no financial
mterest 1 the sale of cars, In several cases
where readers have bought cars upon our advice,
the manufacturers have offered to us the usual
trade commussion, wlich, of course, was refused.

A Surfeit of Cups and Trophies.

The Contment suffered last season from a surfert
of automolate competitions on land, on sea and
m the arr  Motonsts are becoming tired of com-
petmg for twenty to fifty-gumea cups, which
to win ountiight 15 almost an impossibthty. The
rules specify that the holder must win fwice m
succession  or three times m all To do this
a competifor 15 obhged to enter for intermunable
competitions and at the end of much hard work
he may have the good luck to become possessed
of the trophv Many of the cups are put up
merely to satisfy the wvamty of the gnvel, or to
advertise his particular merchandise

Owners of ight American 1unabouts, with leather-
faced fly-wheel clutches, should be careful not
to let the car stand out 1n the rain with the clutch
out, as 1t will get wet and the leather become
hard , a fierce clutch will then be the result
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A Comparison of the New and 0id.

Fig 1 represents an old hand crane uscd by the
Wellington Harbour Board for many years, and
which 18 still tapable of Lifting 30 cwt™ Tt 15, how-
ever, now used only by carpenters’ gangs for whatf
repairs,

Fig 2 shows the new 2zo-ton hydiaulic crane
erected at the end of the rallway wharf Ihis
splendid machme has a vertical hit of 100 ft
while the b head 15 go ft. above the mean-tule
level. The nb derricks have a maximum rake
of 5o ft. {33 ft. over edge of wharf) mto a mmimuom
of 16 ft. rake. The pb rotates all round and the
crane s treble power, having hfted on test zj
tons with one ram, 11§ tons with twe rams and
20 tons with three rams (net load) I'he found-
ations couneist of four concrefe piers resting on

FIG. I —-30-CWT CRANE THAT HAS BEEN USED BY THE WELLINGTQN
HARBOUR BOARD FOR MANY YEARS PAST

a concrete bed 36 ft Dbelow mean-tide fevel Uhe
total cost, mcluding foundations, crane, freight,
erection and testing, was {5,350, and the makers
of the crane are Messts Tannett, Walker & Co.,
Ltd., Leeds.

I'he Wellmgton-Manawatn Company's engine
No. 19, which we illustrate herewith, 15 a passenger
locomotive bwmlt by the Baldwin Locomeotive
Works, of Philadelphia, U.3 A., and 15 used for
hauling the mail frain between Paekakanlk: and
Longburn. It 15 a 10-wheeled locomotive having
three pairs of covpled wheels and a 4-wheeled
truck, with cylinders 177 diameter and 22” stroke
The wvalves are mside-admission piston valves
worked by Stephenson lhmk motion The da-
meter of dnving wheels 15 58" The driving wheel
centres are cast steel and the front and back drrvers
are flanged, the middle dnvers bemng plamn. Lhe
botler pressure 15 180 lbs per square wmch The
boiler ts lagged with magnesia sectional laggmg and
15 covered with a Russian tron jacket.  [he <iameter
of botller 15 517, and the tubes arc of solul drawn
brass 13* diameter, the fire box bemng of copper
with copper stays. The boiler has a heating surface
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of 1,100 square feet, and the grate area 1s 17 square
feet The head light 1s of copper Leach’s aw
sgnding apparatus acts on the front and back
drivers  The tender 1s carried on two g-wheeled
trucks, having wheels of 20” diameter. The
tank capacity i 2,000 gallons, and that of the
coal bunkers 4} tons Fhe Westinghouse brake
engages all dnving and tender wheels, ane there
1 & hand brake on tender  lotal weight of engine
and tender 3% tons

Star Pictures.

——————

At the annual meeting of the Plilosophical
Seaety the secretary (Mr I Kwg) explamned
and exhibited certamn stereographic star pictures
drawn by Mr T. E. Heath, of Cardiff, author
ol “A Road-book to the Stars
Mr King explained how ob-
jects suihciently near to the
eve appeared solid through
the combination of the images
presented to the night and left
cyes such images being seen
from different pomts of view,
and therefore, m shightly hf-
{erent perspective  Scientific
use of this fact had been made
m the beautiful mventron of
the stereoscope about half a
century ago, and that instra-
ment, at first a scaentific curl-
osity, had smce done wvalu-
abie service  1ts first astro-
nonucal application was to
the moon, which for stereg-
scopic purposes had to be
phatographed at intervals of
time, during the same phase,
but m varymg lhbration : the
resnlt being that the two
pictures, united by the stereo-
scope, Showed her as a
spherord. For the moon her-
self o be so seen at the dis-
tance of the earth, one would
require a pair of eyes 66 000
miles apart At the Yerkes
Observatory 1 the United
States comets had been stereo-
graphically photographed, and,
what was still more remarkable, meteor-tracks
on  two separate occasions. Some of these
were shown, and the cflect of the hight gauzy
mass, standing out scldly agamnst the back-
ground of a Dblack sky sprnkled with stars,
was very stniking and beautiful  But no stereso-
graphic photographs of star-groups could be
taken, the whole orlnt of the earth bemg as a
pomnt compared with their vast distances  Light
travelled rather more than 185,000 mules a second,
and tooh over erght mnuies to reach us from the
sun, but the nearest star was three ** hght-years '
away, and there were stais visible to the eye
whose Light was two lLundred years mn reaching
us, while the telescape revealed luminaries thousands
of hght-years away It was a cunous fact that
on a scale representing the solar distance as ome
inch a hight vear would equal a nule  Mr Heath,
with elaborate calculation and great pamns, had
drawn a great number of stereoscopic projections
of stars of the greater magmtudes, and many of
these were shown—one representing the fapnlar
South Polar group, which never set m this region,
he stereoscopic etiect was very strikang  and
beauttful  the comparative degrees of distance
bewng wonderfully brought ont Mr. Kmg eaplame:d
that these views of the constellations were such
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as would be given by a pair of eyes 1oy hght-
years apart In the discussion {ollowing, the
¢hairman and other members described methods
of combming stereographic pictures by the eyes
alone, without the aid of an mstrument.

Longest Span in the World.

A REMARKABLE BRIDGE

ONE of the most remarkable bridges i the world,
not only from the engmeernng powrt of view, but
also from 1ts relations as & hnk m transcontinehtal
traffic will be that now under construction across
the St Lawrence niver about 6 miles above the
170 nmules below Montreal,

caty of CQuebec and

FiG. 2 —20-TON CRANE RECENTLY ERECTED BY THE
WELLINGTON HARBOQUR BOARD.

It will contain the longest span m the world, and
will be the lnk that will render possible another
all-Canadian  tianscontinental  railway, The
structure, 1t 15 supposed will be bult i two years.
All radways wili be entitled to 1ts use, In order
to avoul obstruction to ocean-gomg craft, the
bridge 1s not buwilt on a sertes of plers extending
across the stream, but consists techmeally of
two great canlulevers carrymg a huge central
expanded span having a total length m the clear—
that 15, Detween the towers at erther side—of 1,800
feet which 1s go feet longer than each of the two
spans of the famous bridge over the Firth of Forth
near Edmburgh Scotland

The approaches to the central span of the Quebec
bridge are each 214 feet long extending from
the shores to the supporting piers. All parts of
the structure are of huge proportiens, and consist
mamly of bult-up steel girders and other shapes,
not a smngle casting bemg used The weght
of each girder 1s 278 tons The anchor arms
are soo0 feet long The bridge has a very large
capacity, the floor having a total width of 73feet
It 15 designed to carry two lines of steam railroad,
two trolley lines two carrage highways, and two
sulewalks, the last-named beng placed outside,
and the rest of the traffic between the trusses,
which are 67 feet apart, cenfre to centre The
clear headway above water 15 150 feet,

Tt 15> only in recent years that the construction
of such a bridge has been rendered possible, through
the development i the manufacture of steel
shapes The steel mills are now furmshing rolled,
rectangulir steel in sizes that were not obtamnable
at the tume the Firth of Forth bndge was bult,
As a cousequence, the Quebec bridge 1S constructed
with 1ts cantilever towers in vertical planes. It
will have bwmlit-up lattice chords and posts and
18-inch I-bBeams The result will be a structure
lighter 1n weight, cheaper m cost and the most
graceful w1 appearance among the bndges of the
world  For purposes of comparson. it may be
mteresting to note thai the span of the Wilhams-
burg suspension bridge at New York 15 1,600
feet , that of the famous Brooklyn Brndge, 1,505
icet, and that of the new Manhattan bridge,
1,470 feet.
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North Island Main Trunk Line.
A NATIONAL UNDERTAKING.
By Qur SprEciar. COMMISSIONER
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PART II.

DESCRIPTION OF THE WORKS AND ROUTE,

ProPERLY speaking, the Mam Trunk Railway
begins at Auckland and ends at Wellmgton, but
the portion of the e to Te Awamutu having
been solong in use, and the southern section being mn
the hands of a company, the popular mind has
come to look upon the portion from Te Awamutn
to Marton, on the Wellington-New Plymouth
rallway, as constituting the Mamn Trunk Lane.
As the morthern and southern sections are now
well known to travellers we will attempt only
a description of the less widely known section of
the ralway connecting them. Te Awamutu
1s a neat hittle town 100 milss south of Auckland.
Thence to the native town of Te Kuitl, a distance
of twenty-five miles, the construction works are
of an easy nature. At the latter pomni, however,
the Line commences to nse by a succession of
1 in 7o grades. Up to this point we have been
travelling n the dramnage area of the great Waikato
niver, the waters generally flowing north to empty
themselves 1nto the sea at the Waikato heads.
We now ascend the divide between the Waikato
and the Mokau basins, and ¢ross it a mile or two
before reaching Puketutu station. Here the waters
flow to the west, towards Taranaki A lhitle Jater
we rise to the main summt at the Poro-o-tarac
tunnel, where we enter the drammage area of the
Wanganw river. From this pomt all the waters
flow southwards to Cook siraits. For about
twenty mules on the section of line referred to the
works are somewhat heavy, conssting of rock
cuttings and banks, with occasional short bridges
and one large viaduct at Waiteti-—the first of
many to be met with on the Line. The country from
Te Kuit1 to this point 15 not very mviting for settle-
ment, but the Maoris keep a few cattle and manage
to grow suffictent for their own needs. The tunnel
through the dividing ndge at Poro-o-tarao was
a heavy piece of work, bemg 63 chains in length,

LOCOMOTIVE, CLASS ** A,” WHICH IS INTENDED FGR EXPRESS SERVICE ON THE MAIN TRUNK LINE BETWEEN PALMERSTON N.

through papa rock From the tunnel southwards
comparatively easy works of an average character
carry the Line past the old Maon village of Tau-
marunui, picturesquely sitwated on a trangular
flat at the confluence of the Wanganw and 1its
large tnibutary, the Ongarue. This was a place
of some mmportance 1 the old days, being on the
highway from Wanganm to Taupo on the east,
and the Waikato on the north, and at a later date
was a. safe and widely used fording place for horse

been heavy and costly, particularly along the banks
of the Whakapapa and Pioplotea rivers. At
Kakahi, beyond Pimaka, the Government has
established a sawmill in the totara forest, where
sleepers and timber for bridges, culverts, station

buldings and other works are cut . and dressed.
A large proporuon ¢of the ttmber in this part of

the forest 15 totara of excellent quality attaining
a marvellous growth in the pumice which covers
the flat land and gullies to a depth of several feet.
On the hills the soil 1s fawr, and much of the land
has been disposed of to settlers for grazing purposes
after the timber has been cut out. The large
proportion of totara on the innge of the bush at
this point gave the mmpression that the Waimarino
forest was neerly all totara, but more thorough
mvestigation shows that the proportion of totara
dinmmishes as the forest 1s penetrated, although
the other timber which grows i abundance 1s not
infertor m size or quality, and 1s of considerable
value. It consists of wmu, malm, and kaiwake
on the flat and undulating land, and runs off into
birch and scrub on the slopes of the higher moun-
tains. Cuttings, banks, bridges and wviaducts
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PROPOSED 4-CYLINDER BALANCED COMPOUND I10COMOTIVE FOR USE ON THE MAIN TRUNK LINE BETWEEN

TATHAPE AND TAUMARUNUI.

trafic across the Wanganui, At present it 1s
the terminus of the railway, and also of the steamer
navigation on the Wanganui river. From here
the steam-boat can be taken for Pipinki and
Wanganui. On the south side of the river no
great engimeering difficulties are met with till
Pinaka 1s reached, 1f we except the tendency
of the treacherous papa slopes to shp and block
the Line without giving the engineers much warn-
ing.

At Pinaka the Line commences to chmb up to
the Waimarno tableland, a mise of 2,000 feet
having to be negotrated at a workable grade. The
country hereabouts 15 mountammous and broken,
and in consequence the construction works have

AND AUCKLAND. WEIGHT, WITH TENDER, 72 TONS.

WEIGHT, WITH TENDER, Q0 TONS.

are met with on the twenty mules of the Line
southwards of Piraka, which continues through
heavy bush country on a steady ascending grade,
but the sharp naturzl nse imn the country prevented
effect bemg given to the orginal decision to
have a maximum grade of 1in 7o. At Raurimu,
the centre of activity on the northern section just
now, where the majority of the nine hundred
workmen ale to be found, considerable difficulty
was expenienced by the engineers i obtaiming
sufficient length of hne to be able to adhere even
to the modified grade of 1 1 50, and it became
necessary to adopt one or two expedients to get
the necessary distance. One of these is unique
1 railway construction schemes wm this colony.

AND TAIEAPE, AND TAUMARUNUI

’»
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KAKAHI BRIDGE.

At the Raurmumu i the Line passes under itself
by means of a short tunnel, the difference m eleva-
twon at the crossing point being about 70 feet.
For another five miles the Lane continues through
heavy forest till 1t emerges suddenly on the open
tussock plains in full view of Tongariro, Ngauruhoe
and Ruapehu—the latter, as 15 well known, being
the highest mountain m the North Island, attaining
an elevation of 9,175 feet For about eight mailes

the Line continues on the plam, and at Waimanno,
near the stream of the same name, it attams the

first summut at an elevation of about 2,6u0 {feet
above sea level. The plains are spot for grass
growing by the heavy deposit of pumice with
which they are covered, and on account of their
high elevation are hardly a congenial place 1n
winter, but the ponderous mass of the three great
mountains, with the ever-steaning crater of Nga-
urahoe and the steam-cloud which hangs over
Ruapehu, make an awe-nspinng picture to the
traveller who looks upon them for the first time
This should be a popular place to hinger for the
tourist who 1s not pressed for time, and who fAnds
any pleasure m the contemplation at close quarters
of the mughty works of Nature.

Continuing scuthwards the Linc soon leaves
the plamn and again enters forest country of much
the same nature as that on the northern side of
the open country. In the comparatively short
distance of eleven nules three ravines have to be
crossed on huge steel viaducts, namely at Makatote,
Manganui-o-te-ao  and Mangaturuturu.  These
ravines have been formed by comparatively small
rivers, having their sources on the mountam sules
cutting down channels 1n the plateau At the
crossiig place the Makatote gorge 1s about 300
feet deep, with sides almost perpendicular i places,
coveied with a luxunant giowth of evergreen
vegetation, which presents a gloiious spectacle
from the road brnidge wluch crosses if, at a lower
elevation, less than a nule below the railway crows-
myg. The Makatote wviaduct will be the
and longest 1 New Zealand, but bemg
w design and easier of construclion, 1s
such an engineermg achicvement as the
structure at Mezkohine m the Rangitiker valley,
at the southern end of the Lize It 15 to be 263
feet hugh, 891 feet long, Luilt of steel in ten spans,
on five piers cach 36 feet wide It is bemg
erected by Messrs. Anderson, of Chnsichuich,
amd will cost mearly f6c,cco  The Manganwm-
o-fe-ao gorge 1s 120 feet deep, but not very wide.
Lower down this stream was a favourite retreat
of the Wanganm Maons in the troublous early
times, and traces of thewr cultivations can yet
be found. A peculiar stream 15 the Mangaturu-
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THE SAWMILL ON THE LETT 1S WQRKED BY THE PUBLIC WORKS DEPARTMENT.

tura wlach 1s ciossed by a viaduct about ;0 feet
gh Its waters contamn a strong muature of
sulphur, alum and other disagreeable elements
picked up on 1ts course down the side of Ruapehu,
and at different times present vaiious shades of
vellow and blue colour, alternating with a delusive
clearness wlich gives an unpleasant surprise
to the unwary traveller who helps humself to a
drink from 1it. The same eflect 15 noticed to an
event greater extient m the Wangaehu niver lower
down, winch also has 1ts source mn the same modn-
taun.

After leaving Waimarmo the level of the railway
falis to the crossing of the Makatote, and then
rses a little to the Manganui-o-te-ao, where 1t
commences to fall by steep grades down to the
crossing of the Mangawherg river. Here a station
18 being focated for the benefit of the old settlement
of Ohakune, some miles off the track of the Line.
On this section there are two viaducts—one at

Toanui, and a long one at Iapuawhenua, but
the latter cannot compare for height or difficulty
of construction with either Makohine or Makatote,
though 1t 15 still nearly 150 feet above the bed
of the stream, The Toanw structure 1s short
amd of moderate height ; both are to be bult of
steel. The formation works are agam heavy, the
Lme having left the lofty plateau, and making
a descent on the steep country at 1ts edge. Heavy
timber on the slopes of Ruapehu still continues,
but a fair amount of settlement has taken place
on the lower lands. Daiwrying 1s carried on to
some extent, there being a dairy factory at Raetihi
and a creamery at Ohakune, both of which town-
shups are on the overland tounst road from Pipi-
ikl to Lokaanu, but are several miles distant
from the raillway Sawnulhng s also carned
on to a hmited extent, but may be expected to
mcrease when an outlet by rail 1s available.

From Ohakune to the crossing of the Waitaike
near Karion the Line passes over comparatively
easy counfry on moderate grades, but at Nmia,
on the Wangaehu river, a gradual rise to 1ts second
summit at Walourn 15 commenced. For six
mues the route is over the cheerless Murmutu
plamns—poor tussock land, ncapable of growing
much—where, however, the work of maling
the Line 13 easy, but heavy cuttings and fllings are
agamn encountered on the last four mules before
Wailouru 1s reached. This 1s the point of termina-
tion of the first day’s journey of the present Toka-
anu-Taihape and Tokaanu-Pipinka coach service,
and after the opeming of the railway will be the
changing place for passengers desirous of proceeding
to either Tokaanu or Pipirika It is rather a dreary
locality, however, with hardly any timber or
other vegetation, except tussock, 1n sight. The
level of the Line at this summat is almost the same
as at the lmghest pomt on the Waimarmo, forty
miles away, but between these two points the Line
has dipped down to a level about 6oo feet below
the summit elevation.

From Waouru the Line commences to descend

by casy grades over ten mulessof rolling country,
Little removed from desert as regards fertihiy,

and entirely devoad of timber or any growth but
tussock, till forest 1s agam encountered at Turan-
gavere, and a decided mmprovement in the quality
of the land 1s immechately noticeable. Turangarere
was at one time an important pah belonging to
the Mamiapoto tnibe, and many natives still
have their homes  there. The sawmilhng
industry 1s also m full swing, and from this pont
sputhwards to Marton, there 1s an abundance

INTIRIOR O KAKABI SAWMILL,
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NORTH ISLAND MATN TRUNK RAILWAY :

of timber, although sawmills have been at work
at various pomts along the Line for years. From
Turangarere to Tathape, sixteen miles distant,
the works are of a very heavy nature, includmg
two tunnels, and troublesome cuttings and fillngs
along the banks of the Hautapu niver, a tributary
of the Rangtiker. As at Raunmau, the country
falls away too fast to allow of the Line being con-
structed on the proper grade without adopting
expedients to gamn distance A detour had there-
fore to be made to Mataroz to gain about a mile
and a half of extra length of line so that the grade
might be mamtamed.  Tathape 15 a lively settle-
ment which has for some time been the fermunus
of the Limne at the south end, and 1s also the centre
of a considerable sawmilling business, besides being
the distnibuting pomt of supphes and produce
for the numerous settlers who have recently taken
up land in the neighbourhood Tt has grown
rapidly m the last few years, and possesses some
presentable public and pnivate bumldings.
Southwards from Tathape, 1f we except two
tunnels, one on the raillway, and the other for the
diversion of the Tathape creek under the Lme
the country is farly easy as far as the Ioetoe
creek, which is spanned by a steel bridge at a
great height, Lut between this pont and Manga-
weka construction works are agamn of a very heavy
nature, a number of tunnels having been necessary
to carry the Line past the steep cliffs of the Rang-
tiker river. A Jong and high viaduct Just outside
Mangaweka was alse necessary, hut a compara-
tively simple cesign was possible, and the work
of erection was, therefore, not difficult Manga-
weka was for some time a township of importance,
but the progress of the works wito the mterior,
amcl the advance of ihe termunns to Tathape,
have deprived 1t of some of 1ts glory.
Southwards of Mangaweka, nght ‘through to
the pomt of junction with the Wellmgton~New
Plymouth line at Marton, the formation works
are of a moderate character, with the exception
of a short length of heavy work near Mangaonoho
On this section one of the most remarkable engiecr-
mg efforts on the whole Line 15 met with,
namely, the mighty viadnct spanming the Makohme
ravine at a height of 238 feel. Though not quite
so high nor so long as the viaduct under construc-
tion at Makatote, higher up on the Line, this
was much more difficult work from an engineer
mg pownt of view, owing to the treacherous nature
ot the sides of the ravine and the faulty foundations.
These citcumstances necessitated a structure with
only two mtermediate piers 0 as to avoid having
to construct foundations on the sloping Inllside.
Lhese piers had to be of extraordmary strength
to carry the concentrated loads, and the girders
also had to be much deeper than would otherwise
have been necessary The centre span 1s 176 feet
long flanked on either wde with two spans of
247 feet and 38! feet respactively  The 247 feet
spans are made up of cantilevers 38 feet long
being extensions of the centre span, and a 209
feet span hinged to the end of the cantilever at
one end while the other end rests on a concrete
prer. The mrders of the zog-feet spans are 22
feet deep, and those of the central span 25 feet.

OHINEMOA SECTION—A RHYOLITE ROCK CUTTING.

There are 12,000 tons of concrete, 1,252 tons of
steel and 1ron, and 26,560 superficial feet of timber
m the structure, which cost £72,000.

SETTLEMENT AND RoADS

When the Line was started there was no settle-
ment  between Silverhope (Rangitkel) at the
south end, and Te Awamutu at the north, nor
were there any roads or other means of communi-
tion through the Rangitiker Valley and the country
beyond. except an extremely rough native track.
Smnce the construction of the Line ecommenced
townships have sprung up 1n several places along
its route, particularly at Hunterville, Omagaity,
Mangaweka, Tathape, Raetili, Tanmarunuw, Te
Kuwfi and Otorchanga. In connection with the
rallway a great many mules of roads through the
adjomg country have been construcied for the
purpose of giving access t¢ the railway stations,
and a service road, for use durmg the construciion
of the Limne, has zlso been formed throughout 1ts
entire length  Tlis road, durng the coming
summer, will be placed 1n sufficiently good order
for coach and buggy trafiic, so that 1t will be possible
to drrve from Auckland to Wellington by the route
of the rallway. This has never heen practicable
hitherto.
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Up to Turangarere, at the south end, the country
has now all been settled by Europeans, the farms
for the most part bemg small, so that there is a
somewhat considerable population along  this
part of the route,

From Marton mnght through to Turangarere
the country was ongmally heawily timbered,
and much of 1t ts so still, though sawmills have
been planted at intervals as the rail-head advanced,
and a steadily increasing volume of business done
i timber for export, as well as for local consump-
tion and the Wellington market. Although the
annual output 15 enormous, the wisible supply
15 sufficient to keep the mllers occupied for many
years to come, and the value of the country 1s, if
anytlung, rather enhanced when the timber has
becn cut down, for the soil 15 capable of supporting
a population of dairy, sheep and cattle farmers.
One pleasing feature about the progress of the
Line 1s that many of the men who put 1n periods
of work on its comstructton have invested their
savings in acquiring a home and means of earnmng
an mdependent hvelthood by takimg up Jand
along the route and they are now on the way
to make a comfortable living without troubling
the labour market, while some still strugghng
selectors are glad to avail themselves of the oppor-
tumity of earning a httle ready money by under-
taking work on the Line

PrEsENT POSITION AND PROS<ECTS,

The rail-head at the northern end 15 at Owno
at present, but m a month or two will have reached
Raurimu, where 1t will probably remain for some
httle time. The works from there to Makatote
are actively 1n hand and bemng pushed on as rapadly
as possible. In the tunnels and more important
cuttings the men are divided mto * shifts " and
artifictal light provided, so that the work goes
on contmucusly throughout the whole 24 hours,
except on Sundays. The Makatote wviaduct 1s
also under construction by a rehable firm of con-
tractors, the stipulated date for its completion
bemg 15th June next. By the time the viaduct
15 completed the mtervening length of formation
between 1t and Raurimu wifl also be finished and
the rails laid, so that the rail-head can be immed:-
advanced over 1t and on to Manganui-o-te-ao.
The contract for the Manganwi wviaduct 15 also
in Messrs Anderson’s hands, the agreed date for
completion being yth February, 1908,

The rail-head at the south end has just reached
Turangarere and comparatively easy work les
ahead till the first summit of the Line at Waioury
15 reached. The workmen are already thickly
spread over the whole of this length, and a rapid
advance of the rails may be expected. They are
certain te reach Walouru before the close of the
coming summer. With the rail-heads at Raurimu
and Walouru at either end there will remain
a gap of 40 miles, half of which 15 easy country,
and more or less work has been done over practic-
ally the whole of 1t.

Last year a staff of enguieers and workmen
were stalted on a new section of the Line hetween

MANGAWEKA SECTION—A PAPA CUTTING.
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the north and south ends, with headquarters
at Ohakune, and, thongh working under great
difficulties on account of the deplorable condition
of the roads during the winter season, very fair
progress has been made The Mangaturnturu,
Toanm and, Hapuawhenua viaducts are of this
section. The two latfer are to be erected by the
Public Works Department’s own workmen, the
won and steel work bemg already i course of
preparation at the Mangaonohe workshops, and
the former by Messrs, Anderson, the contract
date for its completion being 7th February, 1008,
the same as for the Manganu: viaduct

At the present time there are appro:imately
2,700 men employed on the three sections m hand,
the respective numbers being about as follows —
North end, goo ; central section, Goo ; south end,
1,200.

The present positien may be summed up thus —

Total distance, Auckland to Welling-

ton 426 mles
Already constructed and open far

daily passenger traffic 215
Rasls lard on a further 34
Formation practically Compiutc on

a further 10 .
And m hand on a further 3 ,
Untouched 13 "

Total 420,

The untouched portion 15 left so merely Dbe-
becaunse the works upon it are of an easy and un-
important character and can readily be finished
by the time the heawvier work now in hand 1s done

Probably all the earthworks will be fimshed
as soon as the large viaducts are ready, so that on
the completion of those structures really depends
the date of the opening of the raillway for through
traffic. 1t seems quite probable, therefore, that the
prediction of the Mmster for Public Works and
Railways that throngh trains will be run by about
the end of 1908 will be realised It will also
clearly be possible to take the through journey
during this coming summer, by coaching from
Raurimu to Waouru. A coach already runs
trom Raurnmu to Makatote, and will doubtless
run on to Raetihi as soon as the road 1s in snfficient
ly good order for vehicular trafhc At Raetht
connection can be made with the Pipiriki-Waicuru
coach.

THE MEN IN CHARGE

The consiraction of the Mamn Trunk Ralway
has cccupiled the attention of a succession of
Mimsters for Public Works but the Hon Wm
Hall-Jones, the present Mimster for Publc Works,
and Railways, has had the principal control of
the undertakmng for a longer peried than any
other Mimster—namely, from March, 1896, lo
the present date The practical work of con-
struction has also claimed the efforts of many
engineers. The work 1s being carried out at present
under the direction of Mr. P. 5. Hay, Engmeer-
n-Chief of the coleny, who 1s also entitled to the
credit of designing all the fine steel viaducts as
well as most of the bridges along the Line. The
works at the northern end are under the general
control of Mr. C. R Vickerman, District Engineer

at Auckland, with Mr. ] D. Jouch Resident
Engmeer, at Raurrmu i the mmmediate local
charge. Mr J. J Hay, Resident Engmecr, Oha-
kune, 18 1w charge of the works on the central

section, and the construction at the southern end
15 under the sopervision of Mr F W Furkert,
Resident Engineer, Tathape, who recently succeeded
Mr. G. L. Cook i that capacity These officers
are assisted by a large staff of assistant engineers,
overseers, timekeepers, and other minor officials
The general admmmstrative work 1s under the
control of the Under-Secretary for Pubhic Works,
Mr. H J] H Blow

THE PROBABLE I'RAIN SERVILE

The completion of the raillway bewng within
measurable distance, nterest, of course, attaches
to the probable nature of the tram service to be
run over the Lane By the time through trains
are run it 15 expected the Union Steamship Com-
pany will have one, or possibly two, fast turbme
steamers 1 the ferry service between Lyttelton
and Wellington, and the time-table arrangement
will probably be made with a view of securing
a rapid mail and passenger service from one end
of the colony to the other Already we have
a train leaving Invercargill 1n the morning and
reaching Chrnstchurch the same mght A fast
steamer could await the arrival of this tram at
Lyttelton and stiil deliver mails and passengers
at Wellington by 9 or 1o o'clock the following
morning  As already stated the distance be-
tween Wellmgton and Auckland s approximately
426 miles, and taking mto consideration the rough
nature of much of the country traversed and the
extent of comparatively new track, as well as the
great height to nse to the interior plateau, 1t 1s
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expected that the through journey will occupy
about zo hours. A tramn leaving Wellmgton
for Auckland about noon would be convenient
for the arrivals by the southern steamer, and would
give Wellmgton commercial men two or three
hours of the business porfion of the day to despatch
thetr correspondence T'his  trawn  could reach
Auckland by 8 am the following morming 1n tlme
for letters to Le distributed by the letter-carners’
tirst delivery  Thus would give u 48-hour throwgh

passenger and mail service Dbetween -\ucklaud
and Invercargill  lhe express on  the 1etuin
journey would probably leave Auckland i the

evemng and reach Wellington about 4 pm the
next day, thus allowing passengers to connect
at leisure with the southern steamer leaving three
or four hours later This steamer would be timed
to reach Lyttelton so as to connect with the first
express, which leaves Christehurch at 8§ am. and
runs through to Invercargill

Special relhing-stock 15 to bLe constructed for
the Auckland-Wellimgton mai trains I he engines
for the run between Palmerston and Taihape (or
between Wellimgton and Taihape should the
Government purchase the Wellimgton-Manawatu
Railway) will be of the new Class A type shown
m our illustration A simlar engime would run
between Taumarunu and Auckland, Lut for the
heavy section and steep grades between Taumarunn
anc<l Taihape a special locomotive will be used,
of a stronger and heavier type than any lntherto in
use on the N Z Radways It will be ot the four-
cylmder  balanced type. capable of
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hauling a loaded train up a grade of 1 1 50 at an
average speed of 20 miles an hour, and will weigh,
with tender, over go tons. An outlme drawmg
of this engine appears 1 this 1ssue.  All the engines
will be furmished with tenders so as to provide
ample coal and water accommadation and enable
them to run long <histances without stoppng.

The cars will be of two classes, the first-class of
the standard saloon type m use o the New Zealand
Railways 47 ft. 0 m loug with verandah at each
end, height from floor to ceiling 7 ft. 8 m., contamn-
g a roomy lavatory and furmished with a plenti-
ful supply of drmlking water The seats will be
of the popular single, reversible back type, arranged
twa on one side of the central aisle and one on the
other  Each seat wili be numbered, and any
passenger desiring to de so will be able to obtam
from the gonard a ticket reseiving any one seat
for lis sole use for the whole or any part of the
journey The carnages will be hghted by gas,
stored at lugh pressure m reservoirs fixed to the
under fiame of the cai, each lamp giving a
hght equal to 25 or 30 cp. Each car will
accommodate 32 passengers The second-class
cars wilk be of the same size and type, with sinular

lavatory convemences, The seating accommo-
dation will provide for 5z passengers, arranged
on the standard longitudinal system, and the

seats will be provided with cushions.

A dmmg-car will Dbe attached to each tran,
sinular m s1ize and exterior "appearance to the
passenger cars, and will be fitted with a large
gas-cooking-jrange, dresser, cupboatds and all
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necessary appliances for expeditiously dealing
with the various wants of passengers, including
1ce chests and cold-storage cupboards, The dining
saloon will accommodate twenty-one passengers
at a sitting, four at each table on one side of the
aisle, and two at each table on the other side

As a considerable portion of the journey w«ill
be made during the might, sleeping cars will also
be attached to each tramn.

On such a journey the saving of time 13, of course,
an 1mportant consideration, consequently stopping
places for the express tramn are likely to be fewer
than we have hitherto been accustomed to. The
details of the time-table have not yet been settled,
of course, but the following has been suggested
as probably suitable..—

NORTH. SOUTH.
Wellington 12 30 pom. Auckland .. 8.30 pm.
Palmerston 4.15 p.m. Frankton .. 11.45 pm.
Marton .. 5.45 p.m, Taumarunuw 4.0 a.m.
Taithape 8.0 pm. Taihape 0.0 am.
Taumarunui 1.0 a.an.  Marton IO a.J.
Frankton 5.15 a.m. Palmerston 12.30 p.m.
Auckland 8.30 a.m. Wellington 4.0 p.m.

There wiil also be a dayhght traan each way between
Taumarunwm and Tathape.

Obviously, therefore, as the central portion
of the route will be traversed during the might
by the up-express, the traveller from Wellington,
who wishes to enjoy the magnificent mountain
panorama and the gorgeous bush scenery along
the route, should leave the tramm at Taithape and
make lus way by the slower mixed goods and pas-
senger train across the central section, and connect
with the fast train agamm at Taumarumn later
in the evening, Taihape will be a suitable place
to stop over, and good hotel accommodation
can be obtained there. Probably smtable accommo-
dation will also be obtamable on the Waimarino
platean, close to the mountam group, by fhe time
the through trains are runming.

OVERLAND FARES.

A welcome feature 1n connection with the opening
of the line will be a reduction 1n the cost of the
through journey, comparad with present conditions,
Calculating on the basis now 1n force, which 1s not
hkely to be increased, the ordmary fares should
work out somewhat as follows —

Wellington to Aunckland —

1st. Class. znd. Class.
Ordinary Single 40/- 21/~
Ordinary Return 80/- 4z/-
Excursion Return 71/- 35/0

These fares should certainly serve to populanse
the route and ensure a good passenger traffic.

LONGITUDINAL SECTION G’ THL IGRTION OF THIL LIN]. BETWEEN PORO-O-TARAG AND MANGAONQHO,
HEIGHTS QF THE PRINCIFAL STATIONS

THE NEW CUNARDERS.

A DESCRIPIION OF THE NEW 2;-KNOT

TURBINE PROPELLED EXPRESS CUNARD

LINERS—THE LARGEST VESSELS IN THE
WORLD—TRIUMPHS OF ENGINEERING

In last 1ssuc we describedd the turbmes of these
magnificent vessels, and, before proceeding to a
detailed description of the steamers themselves,
it will be found inferesting to make & comparison
of the largest vessels since Brunel’s leviathan, the
Great Eastern.

SHOWING THEG

ABOVE SEA LEVEL.

Wath the ordinary types of propelling machinery
such tremendous horse power would be absolutely
out of the question 1f the vessel were to pay its
own way, owing to the enormous space required
to contain 1t, while the coal tll and other incidental
expenses woulkl be so appalling that even the
wealthiest steamshnp company would shrink from
embarkmg upon such an enterprise. But the
success of the Hon. C A. Parsons’' invention has
facilitated the difficuliies of both the comstructor
and the owners, since the machinery is exceptionally
economical both as regards space occupled, weight

and fuel consumption, at a given speed. High
horse power, moreover, was Imperative since
the contract with the Government stipulated

that the mmimum average sea speed should be
24% knots per hour, and to maintain tlis average
under all conditions of weather necessitated an
ample reserve of power. And as expenience of the

Vessel

Great Easiern
Lucania

Useanic
Deutschiand

Baltic .. e
Kaiser Wilhelm I1.
New Crnarders

‘Lhe new vessels, 1t will e seen, are the first
to exceedd mn beam that of the Great Eastern, which
has always been regarded as the standard of
measurement in  this particular. Recently the
Balite was the longest vessel afloat, yet 1t will be
exceeded by no less than 60 ft. ; the Kaiser Wailhelin
IT has the most powerful machine propulsion,
yet 1t will be doubled. The foregommg table zlso
affords strniking testimony 1n regard to the price
of speed, for whereas the Great Eastern with its
27,000 tons displacement and machmery developing
80on horse power attamed 14.25 knots per hour,
in order to obtamn less than twice the speed, ten
times the horse power 1s employed, while to gam
one and a half knots above the speed of the Kaiser
Wilhelm FI, twice the horse pawer of the latter
vessel 15 required It will be admitited that this
15 a heavy price for so apparently small a result.

*
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turbine so far, beth from naval and mercantile
vessels, shows that when a given speed 1s stipnlated
the ultimate results are in excess of the contract,
1t 38 by no means unlikely that when the mammoth
Cunarders settle down to therr work the speed
will be nearer 20 knots than 25.

The wvessels have been chnstened the Mauri-
tanea and Lusitania respectively, the former being
constructed at the well-known Clydebank works
of Messrs. John Brown and Company, Limted,
who have been responsible for many of the finest
vessels 1n the Conard fleet, while the Jatter 13 being
built upon the Tyne at the Wallsend shipyards
of Messrs. Swan, Hunter, and Wigham Richardson,
Limited, one of the most prominent shipbuilding
firms on the ecast coast. The designs represent
the result of many months' careful consideration
and expermments with models 1 the testing tank.

For example, ongmally the dimensions were
somewhat more moderate, the length bemng about
700 ft  Elaborate tests were carried out, and then
the length was deaded at 720 ft.,, which in tum
was advanced to 8occ. Agam, at the time the
contract was signed with the Government, the
turbine, though successinl :n smaller commercial
vessels, had not been subjected to the severe
tests mcidental to an Atlantic limer. The bwmlders
and engineers were thus embarking upen unbroken
ground, and under the circumstances i1t was a
plucky step to forego the well-tried and rehable
reciprocating type of engines for the comparatively
unknown turbine The designers aptacked the
question i a most determmed manner and erected
expernnmental turbine plants Indeed the bulding
of the new vessels has brstled with engineering
difficulties  Records 1n engineering work have
been ruthlessly broken, and up to the present
the vanouns firms, though called upon to do work
unprecedented 1 nature or proportions, have
fuinlled their tasks with compiete success. Owing
to the encrmous lengths of the vessels the bu lding
shps and facihties for handhng the materal have
hid to be completely overhanled and, in manv 1n-
stances special plants mstalled By a cenous
circumstance two different types of erecting berths
have been tested The one at Wallsend 1s enclosed,
that 1s to say,the shp 1s contained in a huge building,
while that on the Clyde 1s quite open In the
former case the roofing provides exceptional
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facilities for carrying overhead transporting plant
in the form of electric cranes, which by travelling
the full length of the shp can convey the material
and the huge erecting tools from one pomt to
another n the least possible time. The berth at
this shipyard 15 one of the best equipped mn the
«country. The shp 15 740 ft. long, capable of
extension to oo ft., has a clear mnsmde width of
100 ft.,, and is 144 ft. from the ground to the roof,
so that the overhead equipment has ample clearing
space over even the highest portions of the vessel.
Five overhead electric cranes are employed, and
work can thus be carried out at several pomts of
the vessel simultaneously. The hydraulic riveters,
which have a gap of 6 ft., are conveyed by lLght
swingmg cranes garried on the side columns support-
ing the overhead structure They are portable,
and are moved abowt easily from one pomnt to
another by the overhead cranes
In the case of the vessel being built on the Clyde
owing to its great height a special type of plant
has had to be designed for raisimng the material
from the ground to the upper works of the vessel
The nstallation selected comprises a special derrick
consisting of a single mast, the principal feature

and the frames decrease from 3 {ft. 61n., at the
keel to about 4 ft m depth where the curve ofi
the bilge straightens nto the sides. The hull
15 sheathed with plating 14 . thick, which on the
lap gives a total thickness of 3n on either sule,
The side plating 15 carned up te one deck higher
than has mmtherto been common, thereby giving
about 10 ft more to the freeboard and permitting
of three rows of port-holes Forward of the fore-
most smoke-stack the plating 1s carned up still
another deck, the result bemng a flush forecastie
deck from some distance aft of the bridge mght
up to the bow, so that when the vessel 1s ploughing
through a heavy sea, there 15 no well forward
which can be flooded, as 15 the case 1n most vessels.

The stern frames and brackets, which have been
constructed by the Darlington Forge Company
of Darhngton, are the largest in the anmals of
stupbuilding  For the stern frame alone, which
15 1m one piece, 69 tons of melten metal were re-
quired, and the weight of this section 1n 1ts inished
state 1s 47 tons, The brackets were cast singly
Each of the after brackets weighs 22% tons, while
the forward brackets weigh 24 tons apiece ‘The
height of the frame, which 1s 355 ft, was

The vessels are provided with eight decks. The first
or orlop deck 15 just above the boiler rooms. Then
comes the lower deck, which will be devoted chiefly
to third-class passengers, whose comfort will be
appreciably mcreased by the provision of separate
state-rooms. The level of tins deck will be the
water-line of the boat, and 1t will be provided with
port-holes the passengers at the same time heing
accommodated with side state-rooms. Above 13
the mam deck occupied by first and second-class
state-rooms , then follows the upper deck, on which
are the dimng-saloons—the first-class one a massive
and gorgeous apartment, extendmg the full width
of the ship, some 8o ft., about 125 ft. long and
capable of seatmg 500 persons comfortably. This
saloon 15 lhighted from a huge dome extendmg
up through the two decks above and crowned
with a roof of cathedral glass The four remaiming
decks are the shelter, bridge, promenade, and
boat decks respectively, the last bemg some 9o ft.
above the keel, which 1s about the height of an
ordinary eight - steried house. Each of these
upper decks 1s to be ieplete with magmficently
equipped state-rooms while the great breadth
of the vessel ensures ample space for broad un-

ONGARUE [RIVER BRIDGE {NO. 2 CROSSING),

of which 1s its unuswal height - about 120 ft,
The jib is set at an angle of 45 degrees. At the
outer end is fixed the usual pulley for carrymng
the hiting-rope. The dernick s elecirically operated
'_throughout. There 15 a cabin or crow’s-nest g5 it

above the ground at the point where the jib springs
from the mfast, accommodating the motor for
actuating the slewing motion. The electric winch
for hoisting the load 1s placed on the ground levet.
It 15 of 30 horse power, and 1s arranged for two
lifting speeds of goft. and 210ft. per mmute
respectively, With this derrick a load of five
tons can be lifted to a height of 1z0ft. above
the ground level. The matenal is brought along-
side the berth on the railroad track, then hfted
by means of the derrick, the load swung round
and lowered to the desired point. With thus plant
the transportation of the constructional material
can be carried out with facithity and great celertty.

‘We have said the vessels mark a great advance n
steamship design. The most important structural
element is the double bottom, which 1s 5 ft. 6in
m depth between the outer and 1nner shells. There
15 a dead rise of 18 . from the keel to the bilge,

NORTH ISLAND MAIN TRUNK RAILWAY

THREE 20 FT. AND TWO 80 FT. 5PANS.

strikingly  shewn Dby comparnison  with  the
G ft. gm. dnving-wheel of a locomotive which
was placed beswde 1t. The rudder weighs 70 tons
complete and has a stock 26 m. 1n diameter. The
total weight of the stern frame, brackets, and
rudder 1s approximately zzo tons In transporting
the frame from the foundry at Darlington to the
water's edge at Middlesbrough the frame pro-
jected over the smde of the special wagon to such
an extent that three sets of rails were required
The frame was bedded firmly upon the trolley
with huge ingots of steel at the ends to keep 1t
steady, while to prevent accident the car was
sandwiched between two trolleys each carrying
a powerful crane. Sunday was chosen for the
journey, and the speed of the tram was lhmited
to three miles per hour. Portions of stations
and signal-posts had to be temporarily removed
to permit the load to pass, and to cover the short
distance between Darlington and Middlesbrough
six hours were required. On arrnival at the quay
the frame was lowered into the heold of a wvessel,
and thus 1t was carned round to Glasgow to be
built into the hull.

HEIGHT FROM RIVER BED TC RAIL LEVEL, 37 FT.

interrupted promenades. The ship will have
accommodation for 300 first-class, 3500 second-
class, and some 1200 third-class passengers. The
crew will number 8oo sco that with a full com-
plement the vessel will become a floating hotel
carrying 3000 souls. Accustomed though trans-
Atlantic travellers are to luxury and convenlence
on the modern hner, the accommodation on the
evisting lmers will pale before that provided on
the Cunarders. By the system of lhifts, passengers
will be able te reach any deck quickly and easily.

RECORD ANCHORING CABLES.

Another mteresting record that has been created
has to do with the cham cables, which have been
made for anchormg purposes by Messrs. Brown,
Lenox, and Co., of Pontypndd, South Wales.
They are the largest that have ever been made for
ship’s use, the previous record having been those
made by tius firm for the Great Eastern, in 1855,
The cables for Brunel's mammoth vessel were
made of won 2§in., in diameter, which at that
fime was an unheard-of size. In the case oi the
chams for the Cunarders, however, the diameter of



24

PROGRESS.

the iron used in the lmk exceeds that unsed for the
Great Eastern by % 1n., bemng 3% m. in thickness at the
smallest part. Each hak 1s about 22} 1n. long, and
together with the crude cast-steel stud, weighs
about 1601bs. The total length of the main
cable 18 about 2000 ft. and the total weight about
100 tons. The jomung and anchor shackles re-
present a weight of so0lbs. and 840 lbs sspect-
wvely., The chain 1s forged throughout. This
particular cable was made for Messrs. Swan,
Hunter, and Wigham Richardson, and this firm
gave instructions for three of the hnks used n
the cable to be tested at Lloyd’'s Testing House.
Three lnks were accordingly severed and sent
to the proving-house at Netherton, Staffordshire,
the testing machine 1nstalled there being one
of the most poweriul 1n the country and hcensed
by the Board of Trade Department for the testing
of chains and anchors of the largest {dimensons.
The test was carnied out before Mr Peskett, the
naval architect to the Cunard Company. The
sample was at first submutted to the proof stram
established by the British Admuralty, wiich 1s
of 189.8 tons. The result of the trial was nothing
beyond a total elongation of the three links by
almost 4in. The statutory breakmg stran of
265.7 tons was next apphed, but the chain success-
fully withstood. the test, a furiher elongation
of about §in. for the three links resulting. An
attempt was then made to test the hnks to destruc-
tion, and notwithstanding the fact that the maxi-
mum capacity of the testing machme was applied,
representing 350 tons—the actual tension apphed
was over 370 tons—the machine failed to break
the links. They were then carefully exammed
but no sign of fracture or defect could be discovered
although the stramn apphed was about 9o per
cent. 1 excess of the brealing stram i1mposed
bv the British Admtralty and 1s the greatest tensile
strain that has ever been apphed to a cham cable,
the only resault was an elongation of the three
hnks by 6 . above the length before snbmission
to the tests.

Such is the latest word m British steamship
construction. The eyes of the world will be npon
the LusiZenia, the first of the sisters launched,
when she sets out on her first Atlantic voyage

GAS ENGINES FOR SHIP PROPUL-
SION.

—
ad

Mr. J. E. Thornycroit recently read, before the
Institution of Naval Architects, a paper entitled
“ Gas Engines for Ship Propulsion.”” He sad
that the majority of small gas engmes worked
on the “Otto” cycle, which had the advantage
of requiring no special gas or air pumps, and that
this was the only type of engine that had been
as vet tried for marme work, The gas producer,
which was generally used for moderate powers
worked on what was known as the ' suction
principle—.e., mstead of the gas being generated
by the combustion of fuel, by air and steam being
forced through it under pressure, 1t was generated
by the air being drawn throngh the producer,
the whole of the apparatus working somewhat
below atmospheric pressure The advantage of
this system was that neither a steam boler working
under pressure, nor a gas contamner for holding
the gas was required ; and the further very important
advantage for marne work 1s that there was no
danger from a leakage of gas from the producer—
if leakage occurred, 1t was from the atmosphere
into the producer iiself.

The producers for moderate powers were usually
worked with anthracite coal, and where vessels
were to be used on fixed routes, and the same class
of fnel could be obtained, anthracite or coke
would be found to be the most suitable for moderate
powers, it being too difficult to make a satisfactory
small plant to work with hitununous coal

After the gas leaves the producer, it must first
be cooled, and, as there would always be a certam
amount of impurnity, even when anthracite was
used, 1t had to be thoroughly cleaned. Ths was
usnally done by passing the gas through a series
of vessels, where 1t was " scrubbed ' by 1ts passage
through layers of coke over wlich water was running.
The Jarge space occupled by the ordinary cole
scrubbers prohibated thewr use for manne work,
and to meet this difficulty Herr Camtaine had
arranged his plant to clean the gas after 1t had been
cooled, by the mtroduction of a very fine spray
of water, which mixed with the small particles
of dust and other impurities 1n the gas, and formed
a sort of fog; the gas m tlns stage was passed into
a centrifugal apparatus, having a peripheral speed
of 16oft. a second, which threw out the moisture
and impurities, leaving a clean dry gas to be
drawn out by the engine. The composition of this
gas might be taken to he as follows, Carbon

dioxide, 6 per cent.; carbon monoxide, 25 per
cent.,; CH4 methane, 1 per cent,, hydrogen,
14 per cent. ; mirogen, 34 per cent

It would be realised that the size of the producer
for a given power was comparatively small when
1t was known that the area of the firegrate necessary
was only o005 square foot per hp, whereas the
average amount for an ordinary mnatural-draught
steam boiler, burmng 1:lb coal per square foot
grate area, would be 02 square foof per hp.

In Messrs. Dowson’s arrangement of suction
producer designed for anthracite coal, which
the majority of smaller suction producers resembled,
a fire-brick Iimed steel casing was fitted wnth fire-
bars and a closed ashpit, and in the upper part
of the casmg a comcal hopper was placed, with
the usual valves for opemng and closing to admut
fresh charges of fuel The gases came off the
fuel at the base of the conical hopper, and passed
through a stream generating pipe or vessel, and
then away to the cooler and scrubber. The producer
was fitted with an outer casmg, i which the air
was heated and rmxed with the steam on 1ts way
to the ashpit. To the ** Duff-Whitfield ¥ producer,
arranged for working with bituminous fuel, the
tarry products which were evaporated from the new
coal were caused to pass through the hottest part
of the fire, and so were consumecl before the gas
passed away to the cooler. The * Boutiher
producer was arcanged for working with biturmnous
fuel, m which the fuel was supplhed by an under-
type stoker to the hottest part of the fire, so that
the tar was at once decomposed, and could not
pass away with the gas. The prnciple upon
which this producer worked seemed to be one

of the best adanted for marme work. The " Jan ™
producer conoisted of a scrnes of producers wluch

were arranged fo work in sequence, thc gases
of one which had been newly charged passing
through another which had been at work some
time so that there were always some of the producers
supplymg tarry gas, the tar bemng consumed
by one of the other procducers i the later stages
of the senes. The heat efficlency, as given by
Messrs. Dowson for their suction plant, was go per
cent Asthe result of a great many tests, the late
Mr. Bryan Donkin gave the average heat cfficiency
of steam bhoilers at G6 7 per cent.

In the * Capitamne ' producer the gas was of a
comparatively slow-burming nature, and mught
be described as poor gas, te distmgumsh :t from
town gas, and some of the other gases generated
by pressure producers which had a larger propor-
tion of hydregen, such as water gas There
was an advantage m tlus slow-burning gas, as it
enabled the engine to work with a high compression,
thus giving a larger range of expansion, and con-
sequently, a high economy

The one great disadvantage of the mternal
combusfion engmme was the necessity of setting
the engme m motion before i1t would run auto-
matically. For powers less than 200 h.p 1t was
preferable to employ a reversing gear, keeping
the engine always runnmg m the same direction,
or to use a reversing propeller. Compressed
air was being employed for starting up large
engmes, and when once the engine was fitted in
thus way the valve gear for ruaning the engine
i either direchion did net amount to very much,
For moderate powers, a single-acting engine with
a trunk piston was found most convenient, as
the piston dul not require to be water-cooled,
untill one as much as about zft. 1n diameter was
employed. A single cylinder of zom. diameter
and zft. stroke, runming at 120 revolutions per
mnute, would give about 100 hp. taking the
average working pressure at about 8o, which
was less than the figure often obtaned For
large powers fitted to vessels where steam capstans
and steering gear were fitted, it was thought
that the best plan would be to employ an auxihary
boiler, which could be heated by the gas when the
whole plant was at work, and could be used in-
dependently to drive the various auxihary and
starting engines when the producer was not ahght.

Professor Capper had stated that the theoretical
maximum thermal efficiency of the steam engine
was only 30 per cent., and only from 5 per cent
to zo per cent. of the heat generated was ever
turned 1nto useful work. In the case of the gas
engme, the theoretical efficiency was about 8o
per cent., and 1 practice 25 per cent. to 30 per
cent. of heat developed 1n the cylinder was turned
into useful work. For vessels fitted with small-
powered compound-condensing engmes of less
than 100 h.p. the fuel consumption would be from
2lb to 3tb. per 1 h.p. For gas plants of this power
the fuel conmsumption woull be less than 1lb
per 1h.p ; but for larger powers of not less than
500 h.p. the economy wonld not be quite so marked.

The official report of the “‘ rehabihty *’ trials in the
Solent last summer showed that the Emil Capitaine
of 16 tons displacement, ran at an average speed
of ten rmales per hour for ten hours, on a consumption
of 412lbs. of anthracite coal. Thlus consumption
also mncluded the fuel which was consumed by the
producer durmg the previens 12 hours, when 1t

was not m active operation, bet simply smoulder-
ing and keeping 1tself alight, the producer having
been filled the night before the trial. The amount
of fuel consumed m this way was very hitle, but
should be taken mto account when malking a con-
sumption trial. For the purpose of comparison,
tests were made on November 8, 1904, with the
Gastug No. 1 and Elfriede, a steam tug of very
nearly the same dimensions and power. The
Gastug No. 1 was 44ft. 3in. long by 1oft. Gin.
beam, and was fitted with one of the four-cylinder
70 h.p. suction gas plants. The Elfriede was
47ft. long by 1z2ft. beam, and was fitted with a
triple-expansion steam engine developing 75 hp

At the towimng meter the Gastug No. 1 attamed
a maximum pull of =z,140lbs., and the Elriede
a maximum of z,020lb. A run from Hamburg
to Kiel and back was made by these two boats,
durmg very stormy weather, at a mamtamed
speed of 8% knots. The consumption of fuel
was measured for a penod of ten hours, and was
as follows —For the Gastug No. 7, 530lbs. German
anthracite ; for the Eliniede, 1,820lbs. steam coal.
This shows an economy of 1 to 3.44 1 favour of
the gas plant.

Ta demonstrate the possibility of using gas plants
for large powers, Messrs. Willam Beardmore
and Co., who are joint owners with the author's
firm of the British Capitaine patents, are construct-
g sets of engines of 500 and 1,000 h.p, to run
at a speed of about 130 revolutions per minute.

There were many mstances of gas engines runmng
for stationary purposes for long periods on town
gas without a stop of any sort; amd 1t appeared
that there were several engines of zgo to 400

hp per cylmder running regularly every week
from  Monday mormiag to Saturday afiernoon

without a stop. The Premier Gas Engine Company
gave an instance of an engime which had made
a run of 51 days without a stop, the previous
run hemg 49 days without a stop of any kind.

The King and an laventor.

R SE———

DISCOVERER OF MAUVE RECEIVES A
KENIGHTHOOD.

The King has been gracously pleased to confer
the honour of kmghthood upon Mr. Edwimn Thomas
Ann, JP, Mayor of Derby, and Dr. Willam
Henry Perkin, F R S.

Dr. Perkin was the discoverer of the dye-stuff
“* mauve.”’ by which the foundation was lawd of
the coal-tar colour industry, and an official com-
munwcation from the Prime Mrmmster's residence
states that at the mternat:onal celebration of the
coal-tar colour jubiee on July 26 Dr. Perlon
recetvec presentations and addresses from Enghsh
and foreign societies

The story of Dr. Perkin's discovery 1s an imterest-
mg one. While acting as assistant m the research
laboratory of the Royal College of Chemistry
under Professor Hofmann in 1856, Dr Perkm
attempted 1 s own laboratory to effect the
synthesis of qummme with a wview to preparing
1t arfificially. In this he failed, but to study the
products actually formed he selected a substance,
anilme, which could be prepared from benzine,
a constituent of coal-tar.

The anihne was treated with an oxidising agent,
when a black precipitate was obtamed which
was found to contamn a brilliant colouring matter
since known as amhine purple, or mauve. Further
investigation showed that the colouring matter
had the properties of a dye. Dr. Perkin took
out a patent, and m 1837, with s father and
brother, set up works at Greenford Green, near
Harrow In 1874 Dr. Perkin retired from business
and devoted lumseli to scientific mvestigations.
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PROYINCIAL NOTES.

A seven-roomed residence is now being erected
for Mr. McKay, at Northland, Welhngton. Archi-
tect, James Bennie; contractor, A. C. Pearce.

A ok ok ok ok ok

A twelve-rogmed bungalow residence has been
designed tor Mr. W. J. Monaghan, J.P., at Karor,
Wellington. The house will cover an area of
4,300 sq. ft., and the site chosen 1s a promment
one, 15 chains back from the mam road and having
an uninterrupted view of the surreunding country.
Architect, C. F. B. Livesay; contractor, J. H.
Fairhurst.

KK K oE

A two-story resudence is nearly
completed for Mr. W. D. Dugud,
Kelburne, Welhngion. Architect Jas.
Bennie; centractors, Cumberland
Bros.

ok ok k& K

A contract has just been let for a
modern two-story residence for Mr.
Robt, Pearson, Wellmgton. The resi-
dence will be up-to-date in every
particular, and will make a pleas-
mg addition to Wellington terrace
Architect, James Bennie; contractor,
Mr. James.

LI

“Matitiks,” Mi. Robt, Malcclm's
house at Opawa, Christchurch, has
lately been completed. The building,
views of which we give 1n this issue,
has a well estabhshed garden for 1t
occupies the site of the old house,
and with 1ts teiraced lawns sloping
down to the Heathcote river forms
a beautiful setting for one of the
most charming bungalow houses
around Christchurch. [t 1s roofed
with small green Westmoreland slates,
the gables being rough cast. All
windows are casement hung and
glazed with leaded squares. The accommodation
comprises large living-hall, dining and drawing
rooms, library, five bed rooms, toilet room, two bath
rgoms, kitchen, and necessary offices. Advantage
has been taken of the space 1 roof to form a large
and well-equipped balliard room. The lving-hall has
a panelled wainscot level with top of doors, and the
beams and floor jo18ts are esposed to view and are
of fignred rimu. The dining-room has an ngle-nook
lined with small bricks, with open fireplace. This
rgom has a wide plain picture rail, the wall space
above same being strapped and grving a quant
half-timbered effect 1 walnut fimsh,” while the
floors are of polished jarrah. The drawing-room
also contains an imgle-nook with buidt-in benches
and handsome tled mterior grate with copper
canopy. This room has a barrelled ceiling, and all

‘ MATITIKI,

the woodwork of the room 1s fimished m China
gloss. A special feature throughont has Dbeen
made of the mantel-pleces which zre of quait
and ongmal design. Architects, Clarkson &

Ballantyne.
ERE N

A wvery fine modern villa residence has just
been completed for Mx. H. D. Ackland, Ashburton,
mto which some features quite new to the istrict
have been introduced. The buwildmg 15 of brick
with hollow walls, and 15 roofed with Marseilles
tiles. The structure faces the north-west so as
to throw as much sun as possible ixto the principal
rooms. ‘lhe wall spaces between the top of the
bay windows and verandahs to the underside

of oriel windows, and the gables above them are

it}

covered with octagonal wood shingles stained
dark brown, which afiords a very pleasing contrast
to the red brnickwork. The splayed arches over
all openmings alsoc are a very fine feature, the whole
of the bricks for them, as well as the moulded
bricks for the sills and chimney tops, betng specally
made for the purpose by Mesars. Crum & Dyhrberg,
Ashburton. Inside, also, there are open fire-
places in almost every room buwmlt of moulded
bricks, and i the prnncipal rooms the Areplace
18 set 1 an myle-nook separated by wide arch-
ways from the mam foor. These ingle-nooks
are lined with panelled wamscotimg to a heght
of gft. ém, and two of them have lLitile circular
windows to afford opportunity of looking ont
without moving from the ingle-side. The hall
and mamm staircase are panelled in dark wood,

MR. ROBT. MALCOLM'S RESIDENCE, OPAWA,
[Awchitects : Clavkson & Ballantyne.

also the ceiling, which is domed. The starcase
window 1s a very large one of stamed glass and
leaded hghts. All the doors opening to the mam
hall are sobd framed American oak. There
are five panelled doors fitted with heavy antique
bronze furmture, as are also all the windows
and gas fithngs to correspond.

The house contains seventeen rooms, and 1s
replete with every modern convenience, including
two bath rooms, ‘etc., and a very complete hot-
and-cold water service, the water bemg pumped
by a small gas engine. Architect, H. E. Vincent,

Aghburtan
¥k ok ok % ¥

Seven omne-story brick shops are in course
of erection for Mr. E. H. Tate, Colombo street,
Chnistchurch, north of Dundas street.
Contractors, Holbrook and Sons.
Messrs. Holbrook & Sons have also
just completed three one-story brick
shops in Colombo street, south of
Dundas street, Christchurch.

H F R R ko

Messrs, Barr & Shaw’s tender of
£300 has been accepted for the erec-
tion of a seasule cottage at Castle-
chiff. Architect, John S. Swan,

Ak k% ok

Messrs. Crum Bros. & Dyhrberg
have supplied the special pressed
bricks for the High School at Ash-
burton Architects, England Bros.

ok B ok k%

A two-story brick building 15 1
course of ecrection for Mr, Ruchie,
in Dundas street, Chrnistchurch. Con-
tractors, Ashton & Whate.

R R

A residence in brick and stone is
in course of erection 1n Manchester
street, Christchurch, for Mr. Zebulnn
Leigh, of that aty. The bumlding
will be up-to-date i every par-
ticular — jarrah being used for all
foundations, tzmber, and joists. A
large dmmng-rcom with semt - octagonal bay
wmdows faces west, and the drawimng-room has
triplet windows. The commodious hall s hghted
by leaded glass; white tiles have been used exten-
sively on the verandah floors, etc. Architect,
W, V. Wilson.

# ok R LR %

A one-story brick bulding roofed with woad,
wren and glass, and 61 clear feet span, 1s 1n course
of erection for Messrs. Leary & Macfarlane, fruit
and produce salesmen, 1n Laichiield street, Christ-
church. Architect, F. J. Barlow; contractor,
F. E. Shaw,

# ok oE ok Rk

The plans have been prepared for a store and
offices to De built mn brick at Dannevirke for Messrs.
Dalgety & Co., Ltd. Archutect, C. Tilleard Natusch.

" MATITIKI " .

THE DPRAWING-ROOM,

Y MATITIKD ' ¢

THE DINING-ROOM,
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INTERIOR OF THE FARMERS SALEYARDS BUILDING, CHRISTCHURCH.

The contract for the erection of a butcher’s
shop at Karosn for Mr. W. G Garrett has been
signed The contract price 18 about {3500, Archi-
tect, John 5, Swan, contractor, J A Tawhurst

W W ok k%

The alterations to Messrs D. W, Virtue's ware-
house m Victona street, Wellington, are heing
carried out from the plans, and under the super-
vision, of Mr. John S, Swan. Contractors, Men-
elaus & Rigg,

I B I

A two-story bnck bulding, to be occupied
by the Chrnstchurch Cycling & Motor Club, 1s being
erected 1 Gloucester street, Christchurch
Architects, Collins & Harman , contractors, Riley
& Farquhar

* oA ow ok

H. E White building and engineermmg con-
tractor, Chnistchurch, has just completed the
following for which he was the designer and bwlder
A two-story brick and cement bwlding of four
shops, boarding-house, dimng-rooms, etc, m

-
Fwo bars

Colomho strect, carner of Dunclas street, Chrnst-
church, for Mr. Builock, the contract piice for
the whole being £2,000

X % k ok Lok

A coutract has been let for the ventidation of
the chapel at Nelson Convent to H W Davies
& Co  Smuth & Smuth, of Wellington, are to supply
the leadhight windows for the same, Architect,
John § Swan

L S

Messrs. Whitcombe & TomDb’s new box factory
and prmting works, illustrated herewith, and
situated m Colombo strect, Chnstchurch, have
yjust been completed. The contract price for
this  bullding 15 frooo0 Contractor, H E
Whate

* ok ok ok K K
Alterations and renovations to the Masoruc hall,
Harrison place, Wanganwm, are in progress When
completed this hall, so we are inforined, will be
second to none m New Zealand Architect,
F.RIBA , contractor, N. Meul.

A, Atkins,

Fwo bors
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The new Café Continental, Sumner, 1s nearing
completion. This bulding 1s of brnick and concrete
and 1s of four siories with flat roof The contract
price 1s albout £7,000 Ceontractor, H. E. White

* ko k % w <

The new Southbridge hotel, at Southbridge,
15 1n course of erection This hotel 18 a wooden
building of two stories and the contract price
1s estimated to he about fr,.coo. Contractor,
H. E. White.

IR K

A contract has been let for a large store for
Mr, J. Greaves, mn Maraia place, Wanganm  This
building 15 to take the place of one of the old
structures erected in 1848, and the contract price
for the same 15 /5048 Architect, T. Battle

* ok 4 %k k¥

The new Commercial I'ravellers’ Club house 1s
being erected at the corner of Ridgway and St. Hill
streets, Wanganui, and when fimshed it will prove
a credit to the town. Archifect, A. Atkins,
F.R.I.B.A - contractors, Russell & Bignell.

fwe an y/es
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BOW-STRING ROOF TRUSS ADOPTED IN THE FARMERS' SALEYARDS BUILDING, CHRISTCHURCH.
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A mew build ng has inst been completed in St.
Hull street, Wangann), for Messrs. Horsley & Co.,
gram, wood and coal merchants,

* K ¥ xw % Kk

A new building for the Wanganu Meat Freezing
Co., to be used as a butchers shop, 1s nearing
completion in Ridgway street, also a store ad-
joming these prenmuses and belonging to Mr. C.
Burnett, sclicitor, Wanganui  When finished these
buldings will be a welcome addition to Ridgway
street, takung the place of two very old buildings
recently demolished. Contractor, G. Benge.

ook Lok R

Mr. W. S. MarshalV’s fine resulence near Rata,
in the Rangitiker district, built i the modermsed
Ehzabethan style 15 nearly ready for cccupation.
It contams a hall 35 x 19 ft. with a staircase g ft.
wide, large drawing-rooms, school room. smolkng-
room, billard room, ten bed rooms, two bath
rooms and all the numerous domestic apartments
necessary for a large country house Architect,
C. Tilleard Natusch ; contractor, James Mc Chesney.

I EEEEE"

A twelve-roomed residence 15 about to be erected
for Mr. Tudor Baker at Ashley Chnton. Archi-
tect, C. Tilleard Natusch; contractors, Coles
Bros., Ongaonga. The architect has also plans
m hand for a fourteen-roomed residence for Mr.
O. H. Pornitt, Palmerston North

%k ok %k

A two-story brick bullding to receive wisitors
at the Chustchurch Exhibition 1s m course of
erection. This bulding s to be completed by the
1st November, a period of eight weeks from com-
mencement of operations. This will be an except-
1onally speedy piece of work in the bumlding lme.
Contractor, H. E. White.

R EEE]

Two-story brick and cement additions to the
British hotel, Lyttelton, are m course of erection
The contract price 15 approxumately £1,500

Ok kK K ¥

The following notes concerning the new premises

for Messrs. W. H. Price & Sons, brass-founders

Manchester street, Chmstchurch, have reached
us from T. W. Bowrmg, the contractor:—
Two showrooms, each 38 10” x 22’ 8" = 1760-

5-4 sq. ft.: Machine shop, 63’ x 28" 6" = 1795-
6-0 sq. ft.; Moulding-shop. 39" 3” x 28" 6" = 555-
4-0 sq. ft.; Workshop, 20" x 17" 77 = 300-11-0
sq. ft.; Store, 47’ x 38’ =. 1786-0-c sq it.; Com
store, 7' 6” x 6" — 45-0-0 sq. ft ; total, 6452-2-24
“oor space ;. with height of 14" in the clear

Floors are of kauni on VDI, joist, that of
machine shop being in two thicknesses, the first
being 9 x 1} hard-heari kaurn luid -hagonallv
}" apart and 4 x 1 square, jointed kaur laid straght
on top, thus producing a strong floor, and any
of the top boards can be replaced withont damage
to the next boar (not bemng T. & G ) The bmld-
ing 15 of brick on a concrete foundation, with
cement front to Manchester street. AIl lintels
are of concrete with 3 radway iron 1n each. The
walls of the machine shop, moulding-shop, work-
shop, and store are whitewashed, this being done
by one of Messrs. Price & Sons' patent sprayiag
pumps at less cost than can be done by hand.
The building is well lighted, there being 1 addition
to the 18 windows equallng 374 sq. ft.,
31 skylights ¢" x 4’ 6" equalling 837 sa. ft.. to
say nothing of the show windows which run might
across the building. The dranght for the fur-
naces is supphed by a brck stack 40 ft. high.  The
head ventilation 15 procured by ventilating ridge
cappmg runmng the full length of the marhine
and moulding shops, and this building 13 two
stortes 1 front.

¥ % ¥ k% %

The high-pressure water-supply towei, tllustrated
herewith, was erected for the City Council at
Sydenham to supply the Borough of Sydenham
with water for house, street, and fire use. The
contract was carred out by Messrs Lucas Bros,
_ of Kilmore street, Chmstchurch (who make a
speciality of thus class of work), under the super-
vision of the designer, Mr A Dudley Dobson
CE City Surveyor The height from the ground
to top of tank 1s 125 feet. Seventy-eight toms
of steel have been used m the structure A ladder
runs pp to the platform from which a magn-
heent  outlook over surrrounding district mav
be obtammed. The top tank has a capacaty of
40,000 galls., while the concrete tank below holds
56,000 galls. There are three pumps each capable
of runnmg 2350 galls per mmute, and two of thesc
pumps will deliver the same guantity under a
pressure of 150 Ibs to the square mch A 12-
mch wrought 1ron pipe runs down the centre
of tower and feeds the mams, [here are 12 legs,
each consisting of 4 steel angle rons, 5w x~ 54mm
niveted every § ft. to form a solid lump, and with
every zo ft. there are horizontal brace and adjust-
able tie rods on the principle of the ordmary
bicycle, combiming hghtness with great strength.
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The Farmers’ Saleyards Co.’s
New Building.

The Farmers' Saleyards Co., Ltd has been
floated mn Christehurch for the purpose of establish-
g a large central market which is intended to take
the place of the present scattered markets It
15 praposed to throw the new market open to all
anctroneers on somewhat smmilar hnes to the
Addmngton market, and to let space as requred
by the different salesmen for special sales, ecte.

The ownerslip of this market 15 m the hands

ments of ladies attending the market. There
15 a splendid supply of water from a well 327 ft.
deep flowing 14 ft. above the surface, which will
provide a safeguard agamst fire and will prove
of the greatest assistance in keeping the premises
thoroughly clean and samtary. Large stable
accommodation will be provided mnear by for
farmers and others. It is calculated the market
building will be ready for occupation this month,
1in time for the extra busmess created by the
Exhibstion, and when in full operation should be
of great benefit to the citizens, an ornament and
unprovement to the city, and an asset of continu-
ally mcreasing value and conventence to producers
and shareholders.

MESSRS, WHITCOMBE AND TOMBS' NEW BOX FACTORY, CHRISTCHURCH.
{Contractor : Henry E. Whte.

of over 1,400 mterested people, both producers
and consumers, and such ownership carries with
1t the right to a voice 1 fixing rates of commnussion
and entry fees, and 1s hkely to result in the adoption
of the best methods of conducting sales of stock,
produce, etc,

The site 1s the best in Christchurch for the
purpose, and the market huillding wlhich covers
over half an acre, fronts St. Asaph street, with
a right-of-way 20 ft. wide to Tuam street, thus
bemg of easy access to the southern and western
farmers on thewr way to the city, wlilst the northern
farmers reach 1t easily via Montreal street and
while not harassed by tram trafic are wathmn two
mmutes’” wallt of the tram on Oxford terrace.
Special consideration has been given to the require-
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HIGH-PRISSURE TOWER LERECTED
LY TUCAS DBROS CHRISICHURCH, FOR TIHE
BOROUGH OT SYDIINHAR

W ATl R-SUPPLY

The building 15 of brnick on a concrete fonndation,
with damp-course between, and 1s rocfed with
wwon and glass ; 300 loads of clay were used on the
ground floor. 1t has about 15,000 ft. of floor
space, and about 3,300 ft. of loft space with fan-
hghts 1 the top span. There are shops and
offices m front, facing St. Asaph street, with
meeting hall and commercial room above. About
4.400 ft. of the floor space 15 concreted, and con-
tams movable pens for pigs, etc., while the portion
set apart for fruit and produce 1s clay-dressed
with boiling tar and gnit.

The supporting posts are of jarrah, and the
rest of the timber 15 heart of red pme. The jarrah
posts consist of one plece 1z x 6 one way, wrth
two pieces each 6 x 6 bolted on to each side giving
great strength to the upnghts. The posis rest
on concrete blocks with a damp-course of asphalt
between.

Other features of the bwlding are the roof
dramms, which are carned across the beams and
aleng the rafters above the lofts descending to
the ground dramns alongside the side walls. Thus
1dea will have the effect of keeping the mtermediate
space free from moisture and dampness m wet
weather. A feature of the seating accommodation,
which will slope up 12 or 14 ft..1s that persons
can leave the prenmuses while horse sales are m
progress, without having to go through the sale-
yards consequently, they will avoid the danger
of bemg run over The saleyards, by the way,
will be fullv equipped with stalls, open yards,
and loose boxes, and will be the most up-to-date
market mx New Zealand The structure will also
contain commocdious lavatones for both sexes.
Provision has been made for possible future re-
quirements m the way of extending the accom-
modation of the markets

The directors purpose dividing the revenue—
one portion to be applied to payment of dividends
on capital, and the other portion to rebates on
COMNIMISSIONS The promoter and chamrman of
threctors 1s Mr, J. Brake , arctects England Bros,
contractors | & R Campbell, contractors for the
brick work, Robmson & Sons, signwriters, Martin
& Price.

The illustiation oir page 26 of the bow-string
100f truss was supphed by DMessrs. Andersons,
Ltd, the makers It has a span of 4z ft., 15 12 {1,
6 1n high m the centre, and weighs about z5 cwt.

Mr. Brake was m Wellington on the 13th ulte
for the purpose of interviewmg the Premier, who
promused to perform the openmg ceremony durug
the first week 11 Novembez.
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Earthquake-proof Buildings.

Trar is what Amenican architects and engineers
are in search of just now Thewr techrnical press
has been full of discussions lately on the best
type of bullding to employ m the rebwlding of
San Francisco, 1n order that there may be no possi-
biity of a repetition of such a terrible calamity
as lately befell the city. No one, of course, can
guard against earthquake, but the Amercans
think it 15 guite possible to bwild a city which
shall be, at any rate to a very great extent, earth-
quake proof. The Scientific American, for instance,
declares that 1t will be within the power of the
engimmeer and architect to Dbuild a second San
Francisco, which, if called upon to do so, could
pass through such another sewsmic disturbance
without being completely overturned or utterly
ravaged by fire.

The most hopeful promise for the future (the
writer goes on to say) 1s found i the admirable
manner i which the steel skeleton of the modern
steel and masonry bwlding has passed through
the terrific shock and wrenching of the earth-
quake, Although tlus result has been a matter
of surprise to the average layman, it 15 not so
to the engineer. Modern structural steel 15 possessed
of such elasticity and toughness that 1t will submit
to the most severe and complicated stresses hefore
it can be brought to the pont of rupture

Accorcing to mformation at present avaiable,
it would seem that i bwmldmgs of this type at
San Francisco the wreckage directly due to the
earthquake was confined to the loosening, and
1 some cases throwig down, of the brick or stone
facades with which the buildings were covered
in. Probably, also, 1t will be found that the mnterior
partitions and floors have m many cases suffered
a sumilar fate.  The loss of the walls or panelling,
was due to the fact that they were not homo-
geneous with the steel frame, but were merely
attached to it by methods which were never -
tended to resist the enormous imertia stresses
that were set up when the old buillding was rocked
by the earthquake. Ewidently, 1f this cdistuption
of the walls 13 to be prevented, they must erther
be bonded mm more completely with the steel
frame, or, better yet, they must be made
homogeneous with the frame. Now, the
last-named conditions are 1deally present in
the new form of concrete steel or armoured
concrete construction, which has made such rapid
strides of late years i structures of the larger
and more important class. As the results of
most elaborate engineering tests, concrete steel
has been proved to possess i the highest degrees
those qualities of elasticity, toughness, and homo-
geneous strength which, when combmed m a
monohthic mass present a structure as mnearly
earthquake-proof as our present methods and
materials can make 1t.

Building Boom in America.

There is quite a bwilding boom m the United
States, as 1s shown 1n a report 1ssued by the Govern-
ment Geological Survey In forty-seven principal
cittes of the country 184416 building permats
were granted in 1905. The value of the structures
erected was fr128,115,000, This shows a large
gain of mearly forty per cent. over the record
of the prevous year,

The New Tyne Bridge.

The magnificent new bridge across the lyne
between Gateshead and Newcastle, which was
lately opened by the Kmg 15 looked upon as one
of the greatest engmeering triumphs of the day
and as the finest specimen of bridge bwlding
in North Britain smce the Forth bridge was con-
structed some fifteen years ago It takes the place
of a bridge erected some fifty years ago by Robert
Stephenson. There 15 a wide difference 1 the
methods under which the two bnidges have been
constructed. Especially 18 tlus true of the founda-
tions. The old brnidge was built on simply piled
foundations, for m Stephenson's time the T'yne
was comparatively shallow, but the new structure
has had to be erected m decp water, aml the
modern calsson system has been employed. the
concrete filled supports bemg firmly fined m the
river bed. Three pers have been erected 1 this
way, and with the approach from each Dbank
there are thus four spans composed of steel girders
The total length of these girders 1s over 300 yards,
while the height of the underside of the centre
of the bridge above high-water mark 15 87ft
sufficient to allow the passage of the largest steamers
sailing on the Tyme.

... Correspondence ...

(Readers ave dwected fo the rvules sef out n
* Business Notwees ' on page 7]

———

Our Railways.

To the Editor

SmR,—I have 1ead with mterest your article
in this month's piper on the Main Trunk Railway,
and am waiting anxiously for the following number
to complete 1t

In your maps ete, woukl you kindly show
the Stratford-Toke branch and :ts proposed ex-
tznsion route m relation to the Mam Trunk?

I would also be pleased to see you take up the
Midland and Otago Central railways, as it 15 only
by articles hke these that we can understand
what 15 gomg on around us —1 am, etc,

Ashburton, 10/i0/06. HERBERT GRESHAM

[The Stratford-1oko branch will be discussed,
together with the Midland and Otagc Central
railways, m a futurc issue —EpD ]

Union GCo.s Fleet.

To the Edrfor.

Sk —In your very wmteresting account of the
Union Steam Ship Company’s fleet, 1ts omngn,
etc., I notice you do not mention the 5.%. Alhambra
(McMeckan, Blackwood, I think), a very interesting
boat which was at one time 1n the P. & O. service,
and one of the last ocean-gomng steamers with
Mortice spur gear i connecticn with trunk engines
which drove the propeller. An account of the
above boat and what became of 11 will be of great
mterest. Apologising for troublhng youn —I am,
etc .,

Wellington, 1/10/006. JOHN WELSBY.

[Mr. Welsby's 1nformation 15 welcome, but
no doubt he will readily understand that 1t 1s
mmpossible, within the confines of a newspaper
article such as that to which he alludes to treat
of every ship or every steamer that has played
a parin the history of our mercantile manne —Eb.]

The Whaler Chance.

To the Editor.

Sir,—1 noticed in your very interesting article
on the New Zealand Mercantile Marme that you
made only a brief mention of the ¢ld whaler Chance
This vessel was built at Salem, date not exactly
known, but long before her New Zealand skipper
was born m 1818 She was launched as a full-
rigged ship, and was christened the Bengal. Her
dimensions were 100 ft. long, 24 ft 6m. beam,
and having a capacity of 285 tons  While saihng
as the Bengal she was 1ce-bound mn the Sea of
Okhotsk, along with some other whalers While
the latter was crushed, she escaped and carried
all her crew, some hundred men, fo Honolulu.
In i874 the Chance, as she was called at that
time, passed mto the hands of Messrs. Nicol Bros.,
of the Bluff, who fitted her with all the necessary
requirements for coast whaling Whales were
very plentiful at this fime about Foveaux strai,
Solander island and the West Coasl. The Otago
provincial government offered a bonus for a vessel
first fitted out and despatched [rom any port
m the province The Chance received the lLonus,
and saited under the command of Captamm P
Gilroy  She was exceedingly successful, and 1t
was at this stage that Mr F 'T' Bullen made the
acquaintance of Captamn Paddy Gilroy and ks
wonderful barque. Mr. Bullen speaks of her
as being vilely unkempt and dirty as to the hull
and gear, but he couid not pay too high a tribute
te Paddy’s wonderful seamansinp, and that of
his pelyglot Maon, half-caste and white crew on
the rugged southern coast --I am etc,

Wellimgton, 5/10/00 F G TAYITON.

High-speed v. Low-speed Engines.

To the Editor.

SIR,—1 witte to you on the above subject {eel-
mg sure that there are many people whom youl
paper will reach who are mnterested m 1t There
15 an immense amount of loss entalled by pur-
chasers of different hinds of machimery simply
because they are madequately informed and accept
without 1escive  every woid m the catalogue

of an engme wiaich has taken their fancy. It 1s,
of course, an understood tlung that experience
15 the best teacher, but 1t charges the highest
wages.

A marine engine 15 usually classed as hagh speed
when 1ts revolntions exceed 6oo r.pan., and as
a low speed when below that amouat, although
the power of the engine has a good deal te do with
this For nstance, an engine developmg
5 bhp. and runmng at, say, 550 r.p.m. would
be a low-speed engine, although at the top of the
low-speed rating; while an engine of 50 Db.h.p.
would be a decidedly high-speed engine if runming
at that speed, 1e. 350 r.p.m., provided it was
costructed with no more than, say, four cylinders,
otherwise the engme nmught be made up of 10
5-h p engines coupled up; m that case it would
be within the low-speed Limit. This is largely
ganged however, by the piston speed per munute.
Take an engine of soo rpm. and 157 siroke:
this engine's piston will travel at 500 x 15" == 7500"
per munute = 625 ft, per minute, this 15 hagh
speed, especially for a heavy engine, Then agamn,
take an engmne at 500 rp.m. and stroke 7" ==
3300 mnches per minute — 201.8 ft. per mmute,
which 15 a fairly low speed This matter, how-
ever can be ganged at a glance at the makers
catalogue by the revolutions and the weight.
Now, what 1s the result when the different engimes
are put 1n commission ? This, ike the former,
depends as to results, largely on conditions.

Take an engme of 20 h.p. and 300 r.p.m., and
fit 1t 1nto a light boat of narrow beam and lhittle
draught and the speed will be good because the
small craft can move through the water and make
way for the quick-revolving propeller, giving
it plenty of clear unbroken wafer m which to do
effectual work. Agam, let us fit this engme m
a serviceable sea-boat of say 50 ft. in length and
10 ft. beam and the result will be very poor—
practically the same as putimg a race-horse mto
a dray. The consequence 15 the boat cannot
get away from the light quick-moving propeller
and does lttle more than churm water, as the
boat would be only moving at approximately
from 6 to 7 mules per hour, and this only 1n caim
water, Now, let us fit a 20 h.p. low-speed engine
of, say, 325 r.p.m. with propeller, say, 30 m. dia-
meter, mte the light narrow-beam boat as before
described, and it will sink 1t. This wounld be the
table reversed—the draught-horse m the racing
sulky. But let us fit this engine in the 5o ft,
serviceable sea-boat 10 ft. beam, and we wll find
that on the first revolution of the propeller the
boat will literally jump from its moorings, and
mstead of the miserable 6 or 7 miles an hour,
we will have approxumately 10 miles an hour,
This speed will also be tauly well mantained
i rough water, but why? Because of the slow-
revolving propeller i which the amount of shp
1s reduced to a mrmmmum. The propeller getting
hold of the water does satisfactory service, owing
to 1ts large diameter and slow movement during
which 1t does not get a chance to churn the water ;
this bemg a great deterrent to the successful
propulsion of a boat, through the water. ‘' But,’
says the novice, *' we can increase the diameter
of our lugh-speed propeller and so make 1t more
effictent ”” This has been tried many times before
and 1s a useless performance. The power of the
high-speed engine 15 in its number of r.p.m., and
1f that 1s reduced to any appreciable extent, the
power of the motor 1s thereby reduced and the
engine 15 also working beyond 1ts nmormal strain.
In other words, 1f you want an efficient and ser-
viceable propeller for a useful and serviceable
boat you must buy a low-speed engmne.

Then we come to durability - the unmechanical
eye has only got to look to some of these hght
high-speed engines, to see that they are not designed
for lomg-life service, and that their up-keep must,
of necessity, be greater thanm an engine of the
same weight moving at half the speed , the mternal
explosions of these engines also plays havoc with
their cylinders and piston nngs, to which the
aforesaid apphes.

In conclusion, the value of an engine 15 1ts first
cost, plus 1ts efficiency, plus 1ts economy, plus
its up-keep, plus 1ts length of Lfe, which 13 its
durability The purchaser of an engimne, 1f he
wants-to make a good bargawn, must fully consider
these 1tems of whach the second one, 1e., efficiency,
1s an easy first —I am, ete,

San Francisco, 1/9/00 H C CHRISTIAN,

New Colonial Industry.

A new industry which premuses to beneht the
island greatly, has just been started 1 Barbadoes,
A syndicate has been formed to make paper of
the megass—sugar cane from which the juce
has been pressed—which has lutherto been used
as fuel. The syndicate 1» offering planters £t
per ton for the megass.
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Applications ¥
¢ for Patents.

THE following list of applications for Patents, filed
1 New Zealand durmng the month ending 1sth
October, has been specally prepared dor
PROGRESS,

21792—P, Klien Riga, Russia :
manufacture

z1793—]. M. Rauhoff, Tinley Park, US.A.
Rendering cement or concrete waterproof,

21794—Merrell {Soule Company), Syracuse, U.S.A. :
Recovering solids of hquds.

Aluminates, etc.,

21795—7T.  Southerland, Rangiora: Packing
honey.

21796—G. Michalopoulos, Auckland : Stove for
heating tailor's irons.

21797—3. R. Rusden, Perth, W.A.: Stamping
hats, boats, etc.

21798—C. F. Boneskete, Shanncn, U.S.A., and
R. B. Rautherford, Aureha USA . Wire
stretcher and splicer.

217g5—G. R. Bonnard, London, Eng., G. W,

Beynon Mortumer, Eng.,, and G C. Mackillop,
Stratford-on-Avon, Eng.: Pualverising and
crushing apparatus.
21800—G. Lee, Martinborough  Cigarette roller.
z1801—]. B. Poynter, Wellmgton. Fire hghter,
21802—J. Fenton, Auckland. Cock-box
21803—T1. B. Sutton, Rongotea, and E. Toms,

Palmerston North: Balliard-table attach-
ment.

21804—The Hydraulic Hand Milker Company,
Limited, Wellington :  Millkang machiery,
{G. Hutchinson).

21805—G. T. Girdler, Auckland: Explosive-
engme a.nd alr compressor.

21806—C., Marriott, Bairnsdale, Vic.: Puncture-

stop compaosttion for tyres.

z1807—A. Just, F. Hanaman, and Veremngte
Gluhlampen and  Electrnicitats-Aktien-Gesell-
schaft, Budapest, Hungary, and I. Salzmann,
Vienna, Austra: Incandescing filaments for
electric lamps.

21808—FE, W. Ackland, Dunedin ;
electric cables and wires.,

21809—A. Smaill, jun.,
of milking machine.

Conduits for

Tomahawk : Teat-cup

21810—I. G. Macfarfane, Ngaruawalia: Spray-
mg apparatus.
21811—R. W, E. Maclvor, London, Eng.  Treat-

ment of ores contaming gold.
21812-—The Impenal Fibres Syndicate, Limated,

London, Eng.: Scutching, etc., hemp. (T.
Burrows and W. H. Palmer).

21813—A, Beeby, Chnstchurch :  Washing-
compound.

21814—K  Matthews, Wellington Ink, etec.,
bottle.

21815—C. G. Dickeson, Auckland  Blackboard
frame.

21816—G. F. Wight, Auckland. Pen or pencil
attachment.

2i817—C. B and G. W. Plummer, Auckland ;
Fibre-dressing process.

21818—W. Sim, Underwood  Milking machine,

21815—J. D Smith and J. J. Scott, Dunedin-
Raslway-track door.

21820—A. A. Adams, T. Sears, and W. F. Fair,

London, Eng. Dasher for chum
21821—A. Johuston, Wellington  Desk-hid
support.

21822——R. Hannak and Co., Limited, Wellington -
Boot upper. (H Chambers).
21823—H. H. Remmers, Auckland

dairying purposes.

Steamer for

21824—T. Vivian, Auckland Egg-preserving
process,

21826—S, Hanham, Auckland Self-counter-
sinkering screw.

21826—V. S  Aston, Gisborne Flax-treating
solution.

z18z7—T. J. Wathew, Auckland Bath water-
heater.

21828 —QOzonair (Limited) London, Eng. - Ozon-
sing atmosphenic air (E. L Joseph)

21829—H. P. G. Steedman, London, Eng  Match-
malang machine.

21830—H. P. G. Steedman, London, Eng Match.

21831—J. J. Macky, Awuckland Connecting

trolley-wheel to electric wire

21832—W. Middleton and H. N. G. Cobbe, Kal-
goorhe, W.A - Gnnding pan

21833—Untted Shoe Machinery Company, Boston,

U.S.A. . Shkiving-machime. (F. L. Alley and W.
Pack)

21834—]. A. Linley, London Eng Food pre-
servation (A. E. Sherman and ] B Lialey).

21835—Umted Shoe Machmery Company, Pater-
son, U.S.A. Machine for inserting fastemmgs.
(T. Briggs)-
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21836—C. Reeve, Eketahuna

Exterminating
weeds by electnicaty.

21837—A. Lyell, Wellington  Non-refillabie
bottle.

21838—H. M. Keesing, Auckland  Securmg
carpets i pasition.

21839—C. F. Gnffiths, Auckland  Vibrating
apparatus.

21840—W G Richardson, Auckland - Treat-

ment of Phormiunt ‘ergy,

2:1841—W. G. FRachardson, Awuckland
waste Hax for cattle focd.

21842—C. A. Nielsen, Port Ahunn, and R, S
Alward, Wellington  Trawling-net.

Utihsing

21843—W. J. Bell, Inaha. FIlorse controller.

21844—]. Anderson, Dunedin Pasteuriser or
milk-heater

21845—]. Langforl, Waithi  Amalgamator.

21826—F. Bower, New Plymouth  Chair-back
protector.

21847—W. Morton, Dunedin  Non-shpping
shears,

21848—H G. Wilhms, A Bread, and C G Crolly,
Dunedin  Brush or brcom malking.

21840—) H. Hickman and J. Whitelaw, Welling-
ton : Show case.

21850—] H Hickman and J. Whitelaw, Welling-
ton  Show case

2185171, Dawson, Maraekakaho: Chock for
steadying o1l engimes and vehicles, etc.

21852—E W  Thurgar Auckland Pincer for
removing nivets from jewellery, etc.,

21853—]J. 5 Douglas, Dunedin  Obtaiming gold
from niver beds.

21854—T. 5. Janmes,
bustion engines.

21855—]. H. Hickman and | Wintelaw, Welling-

Tondon Internal com-

ton . Iren-sand separator.

21856—A. J. Edwards, Auckland - Trolley pole
controller

21827—De Bokleosky, Chaternbourg, Russia:

Centrifugal amalgamator.

21858—P. McKay, G. Cather, A. Gerricke, and
J. Hogan, Day Dawn, W.A.: Dnll Chuck
21859—W. W Mackie, Ealing, Eng - Dynamo

electric machime and electrnic motor.
21860—N, C. ]. Nightingall, Melbourne, Vic.:
Filter for water taps

21861—]. Kimberley Horsham, Vic.' Draiting
gates for stock sheep and cattle

21862—F. Jenmings, Wellington - Ledger.

21863 —C. I, K. H. Foot, Ashley Chnton- Gas
lighter.

21864-—A. Woods, Auckland Address holder.

21865—W. E. Murray, Edinburgh, Scotland -

Steady foundations, for floating staunchions.
21866—C E. Bettany, Nelson Frymng pan cover.
21867—R. Crawford and H. Tattersall, Auckland

Hot-water system.

21868—W. Aggers, Auckand Fasy char
21860—W. E. Clayley, Alexander, Auckland:
21870—H J. Corter and N. R. Dike, Muniyan,

Vic.

21871—T. F Macdonald, A. G. Smith. and A. E.
Oppenheim  Wellington :  Cookery utensil.
21872—E. V. Moller, Meenyan, Vic: Adjustmg

and locking window sashes.
21873—W F Dugms, Xew, Vic.:

or sweeper
21874—T M Breck, Karamea
z18y75—R Forrest, Auckland
pan, ete, hds

Road cleaner

Gold savmg.
Suspending sauce-

21876—F. Cotton, Hornsby, NS W. Removing
sulphur arsenic, etc, from ores

2:877—B F Doult Auckland Dumb bell

21878—]. M Craigie, Dunedin  Boot.

21879—] Grant, Leichhardt, NS W,  Prevention

of hres by spontanecus combustion m baled

goods

21880—C A  Schauer, Wellngten Fumgating
apparatus

21881 —H North Wellington  Uphaolstering

springs and supports

21882— ] Cook. Wellington - Trelley head

2188 3—W E. Hughes Welhngton J. F Sicely, and
G Cummungs, Marton  Preventing combustiion
of baled goods

21884—W M Nomme Auckland
generator

21885—G  Cummings, Marton

21886—W. B Curtis Auckland -
washing flax

21887—R  Millar Dunedn

21888—C K. Cock Dunedin

2188g—T W Stoddart, Bristol
distributor for sewage

218g0—C A Kudd Christchurch  Vehicle tyre

21891—A Johnston Wellington Desk-lid bracket

21852—W E Hunghes, Wellington, J F Sicely,
and G Cummings, Marton  Preventing
spontancons combustion m baled goods.

21893—] J and J B Saimon, Dunedmn*
Cover.

21894—L H Gilmer, Chnstchurch
cleanness m boot etc polish

21805—B G, A Harkness
planter.

Acetylene gas

Wool Press.
Stripping and

Spraying machine
Truss

ing Liquad

Tyre
Ensuring

Stratford Potato

21896—A, Batty, Auckland -

218g97—A, Ridd, Warppuku:

21898—C. C. Woledge,
arc lamp

21899—W, E. Hughes, Wellington, and F. G.
King, Redfern.

21900—J. Gordon, London, Eng. ©  Applying glass
etc. tiles to walls

21901—A. A. Stephenson, C. P. Kelly, and J. B.
Zander, Melbourne Incandescent lamp and
burner.

21902—A. A. Stephenson, C. P Kelly, and ]J.
B. Zander, Melbourne . Hydrocarbon vaporiser

for lamps.
z1903-—C, Goldman,

lounge and bed.
21904—G T Booth, Chnstchurch - Flax stripper,
21905—]  Johmson, Invercargil H. H. C.
Nichoells, Edendale  Scaffolding bracket
21906—F. A. Rich, Auckland, and S. B. Christy,

Envelope opener.
Milking machine.
Christchurch :  Electric

Wellington . Combination

Berkeley, USA.  Electrodes {for recovery
of metals

21907—E W. Thurgar, Auckland: Pipe.

21908 —W. J Bell, Inaha Lk

21g09—A. Whitney, Melbonrne  Target.

21910—CG. Gray, Dunedmn. Coulter Clamp
21911—F. H, Burbush Auckland  Butter cooler.
21912—]. Ramage, Balclutha. Milk strainer.
21513—E. W, Gawne Dunedin: Toothache cure.

Full particulars and copies of the drawings and
specifications m connection with the above apphca-
tions, which have been completed and accepted,
can be cbtained from Baldwin & Rayward, Patent
Attorneys, Wellington, Auckland, Ciristchurch,
Dunedin, &c,

Colombo’s Splendid Harbour.

Colombo harbour has been constructed at
the expense, and under the direct supervision,
of the Ceylon Government. The foundation
stone of the famous south-west breakwater was
laid by King Edward when, as Prince of Wales,
he visited India m 1875. Tlus breakwater, which
15 fourteen hundred vyards long, was completed
m 1885 at a cost of L700,000; but before 1t was
finished designs were prepared for a further ex-
tension of the works, which were to include the
constraction of a north-east breakwater three
hundred and thirty yards long, and a detached
island breakwater nmne hundred yards long, situ-
ated between the two others. While the work
was 1n progress 1t was decided to construct a graving
dock, the cost of which, including additions when
complete, would amount to £348,700. The dock,
whch 1s eighty-five feet broad, and has a depth
at gh water of thirty-two feet, will, when finished
at the end of this year, be larger than any of the
docks at Bombay, Singapore, or Hong-kong,
none of which exceeds five hundred feet. It
will take the largest ship afloat i the Navy, not
excludmg the Preadnought.

1t may here be interesting to give a few facts
indicative of the growing prosperity of the island
under Crown Colony rule. A salient fact is the
growth of the revenus, now amounting approxi-
mately to £2,100,000, which has increased more
than a hundred per cent. during the past fifteen
years by regularly mamtained leaps and bounds.
Although extensive public works have been under-
taken by the Ceylon Government, mclading,
besides the harbour works at Colombo, the con-
struction of five hundred and sixty mules of State
raillways, the public debt of the colony does not
exceed £5000,000, and under existing arrange-
ments this will be entirely extinguished 1n
the year 1948 The debt works out at about
£1 8s per head of the populahon, as compared
with £54 115 m Australa, £68 105, 1 New Zealand,
and £13 1is. in Canada The unexampled mse
in revenue, with the constantly recurring surplus
of recerpts over expenditure, is doubtless due
to the thnfty system of admmmstration of the
Ceylon Government, which bears favourable com-
panison with the speculative policy of the self-
governing Colonies, whose Governments are financi-
ally independent of Colomal Office contral.

Mammoth German Liner.

It 15 reported in Belfast that the Hamburg-
American Line after long consideration, have
decided to bwld a vessel designed to echipse the
new mammoth Cunarders, both 1n size and speed.

No details of her construction have as yet been
decided upon, and 1t 15 not determined whether
she 15 to be drniven by turbine or reciprocating
engines

Messrs  Harland
have booked the order
the vessel.

wmd Wolft, 1t 18 understood,
for the construction of
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RECENT DECISIONS.

Banker. CuUsTOMER DrAWING CHEQUE WITH
SPACES WHICH TFACILITATE FORGERY —Messrs.
Marshall, Day & Mpyers, the executors of Ann
Myers, opened an account with the Colonial Bank
of Australasa (Lamited) mm Melbourne, against
which cheques were drawn signed by the three
executors, Myers, who alone resided mn Melbourne,
drew each cheque, sent it for signature first to
Marshall, then to Day, and then added his own
signature. He drew five cheques, three for fro
each, one for £50 and one for £2 6s. 4d., and wrote
them out so as to leave a space between the left
hand margm and the siatement of the amounts
m words and figures Messrs. Marshall and Day
signed the cheques 1n  that condition Then
Myers filled i the vacant space so as to turn the
three {10 cheques into cheques for £Ito each,
the f50 cheque into a cheque for £150, and the
£2 6s. 4d. cheque mto a cheque for £32 6s. 4d
The cheques so altered were presented to and
paid by the Bank, which could not, by the exercise
of ordmary care and caution, have avoided paying
the cheques as altered. On discovery of the
forgeries, the Bank debited the executors’ account
with the amounts of the cheques as aitered, con-
tending that Messrs. Marshall & Day were estopped
by their negligence from alleging that the cheques
as altered were not thewr cheques  Messrs Marshall
& Day sued the Bank to recover the difference
between sich amounts and the origmal amounts
of the cheques. Hgip by the Judicial Committee
of the Privy Ceuncil (affirming the decision of the
High Court of Australia) that, whatever the duty
of a customer towards hs banker may be with
reference to the drawmg of cheques, the mere
fact that the cheque 15 drawn with spaces such
that a forger could utihse them for the purpose
of forgery, 15 not by itself any violation of that
obligation, for people are ‘not supposed to commit
forgery, and the protection agamst forgery 1s not
the vigilance of parties excluding the possibility
of commutting forgery, but the law of the Jand.
The Bank was therefore entitled to debit the
executors’ accounts with only the origmmal amounts
of the cheques. The Colomal Bank o} Austvalasio
(Limated) v. Marshall 22 Twmes L.R. 746,

ProMissorRY NOoTE MATERIAL ALTERATION NOT
APPARENT.—A pronussory note was made i Eng-
land by The Exlbit ‘and Tradmg Company
(Lunited) payable to the order of The Goderieh
Organ Company, anrd sent out to Canada to The
Goderich Organ Company, which had been turned
into a hmited company. Subsequently to the
makmg of the note the word “ Limited” was
added after the words " The Goderich Organ
Company " on the face of the note, and it was
endorsed by the Godench Qrgan Company
(Limited) to the Bank of Montreal, which sued
the Exhibit Company upon 1t. Herp by Phll-
more, J., that by the addition of the word
“ Limited ' the note had been materially altered,
that the alteration was not apparent, that, therefore,
the note was set up according to 1ts orignal tepor,
viz. *  asaf 1t were payable to the Goderich Organ
Company, that the endorsement, therefore, was
not m order, without prejudice to a fresh action
on a proper endorsement, and that the Bank
could not recover, Bank of Montreal u, Eahibit
and Trading Company (Limsted). 22 Times LR.
722,

BrEACHES OUTSIDE NEw ZEALAND OF AWARD
OF THE ARBITRATION COURT SEAMEN oN New
ZEALAND AND FOREIGN VESSELS. [URISDICTION,—

The Arbitration Court made an award for the
Wellington industral district to which the US S
Co., which 1s ncorporated in and has its ships
registered m N.Z., and the Hud-art-Parker Co..
which 15 incorporated 1n and has ifs shups registered
1 Victoria, were parties, fixing minimum rates
of wages to be paid to members of The Wellington
Cooks’ and Stewards” Umion, and the N Z Sea-
men’s Union, The followng questions were sub-
mitted for the consideration of the Court of Appeal
n a case stated by the President of the Arbitra-
tion Court. {1} Could the award be enforced
with respece to an aileged breach committed
in Australian ports, of anv port outsule of New
Zealand ?  (2) Was the breach commutted when
the watch was ordered to be kept or the hehday
withheld, or when the men were paid without
overtime payments bemng made ? (3) To what
extent does an award become the law of the ship ?
Here by the full Supreme Court that the Arbi-
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tration Court has no junsdictton over foreign
shippmg companies, and therefore cannot enforce
its award agamst the Huddart-Parker Co., except
m the case of men engaged for a voyage beginning
and terminatmg mt New Zealand, bat that 1t has
jurisdiction over the U.8.5. Co. even outside
New Zealand and therefore -—(1) The Court can
enforce tts award with respect to a breach commutted
1m an Anstralian port or any port outside New
Zealand. (2) The breach 15 not committed when
the watch 15 ordered te be kept, but when the
company finally fails to pay for the service, and
continues until the duty 1s performed. (3) The
award mnds the shipowner in New Zealand with
respect to the whole of the round voyage, and las
acts and omussions durmng that voyage. Re The
Wellinoton Cooks and Stewards' Umon. Supreme
Court, O-tober 15th, 1006

INTERFERENCE WITE TrapE. TraDE UNION
INpucing MasTErR To DisMISS SERVANT AND
NoT 1o EMprovy Him Furruer.—Mr. Hegme,
who was employed as a shipwright wm the service
of the Queensland Governrment at one of its docks,
was called upon by the Brisbane Shipwrights’
Provident Union to jomn the Union and pay the
entrance fee. The Union and 1is representatives
at 1ts direction told the Government that if Heggie
were not dismissed the union shipwrights employed
at the dock would be called out, and as long as
Heggie's employment continued would not be
allowed to resume work. The Government
dismissed Heggie, who sued the Union and its
representatives for damages, The jury awarded
hum froo damages, finding that the officer of the
Government was mduced and coerced by these
statements t¢ dismiss Heggie, and that the Union
and 1ts representatives had combmed and conspired
together to procure s dismissal with the mntention
of mjuring him and depnving hun of the oppor-
tumty of earming hs hvehhood as a shipwright,
until he should become a member of the Union
HeLp by the High Court of Australasia that these
facts disclosed an actionable wrong and Heggie
was entitled to recover Qunn v. Leathem
applied and Taff Vale Rallway Co v Amalgamated
Society of Railwav Servants followed and the
rules laid down applicable to such actions. The
Brisbane Shipwrighis Prowdent Union v, Hegaie.
3 Commonwealth L.R. 686,

BankrurrCcY. PAYMENT MADE To TRUSTEE oF
DEeED OF ASSIGNMENT ForR BENEFIT oF CREDITORS.
—Watson, a builder, on sth June, 1903, executed
a deed of assignment whereby he assigned all
his property to Mr. Afford as trustee for the benefit
of his creditors, Mrs. Petnie, who owed Watson
£21, paad this amount to Aftord o1 1zth June
Watson was adjudicated bankrupt on zoth August,
Afiord had recetved about f£5oo i respect of
the bankrupt’s estate and pad away vanous
sums under the deed and on the request of the
Official Receiver trustee in Watson’s bankruptey
paid the recerver f10o. The Official Recelver
then sued Mrs Petrie for the f21 which she owed
Watson. HEeLp by the Court of Appeal that
the Official Receiver, by accepting the £100 bad not
elected to treat the deed as vahd and the trustee
under 1t as his agent to collect the debts due to
the bankrupt's estate, that as Mrs Petrie had pad
the f£21 with {ull knowledge that the deed was
an act of bankruptey, and that, as Watsen was
made bankrupt within three months of the act of
bapkruptcy, the deed was vowd, her payment
was not protected and, as she was unable to show
that any part of the £z was included m the £100
recesved by the Offical Recewver, she must pay
this amount agawn  Daws v Petrie. 22 Tumes
LR 771,

Usinc HousE ror Recervine DEPosiTs with
A View T0 BETTING, RECOVERY oF Money
DerosiTED To MAKE Bets-—Mr Mortumer, by
arrangement with the owner or occupter of No 51
Lexington street, London wused it 1n connection
with his business as a turf commission agent,
calling for and receiving lus correspondence there.
Mr Vogi who was a sport with a ' system.”
remitted to Mortimer's Bank 4100 odd for the
purpose of making bets on ls behalf  In doe
course Vogts’ money disappeared m the losses
resulting from his system, but he bethought himselt
of a nwe sharp quillet of the law whick would
enable him both to have s cake and eat 1t Ac-
cordingly he sued Mortimer for the depomt on the
ground that by the section of the Englsh Betting
Act corresponding with section 15 of ** The Gammg
and Lotteries Act, 1881 (N Z) any money Ie
ceived by the owner or occupter of a betting house,
or by any one using 1t for betting as a deposit
on any bet, shall be deemed to have been received
te the use of the person from whom 1t was received,
and may be recovered accordngly Heip by
Joyce, J. that this section of the Betting Act
applied not only to the owner or occupier of the
premises but fo anyone using them  and that
Vogt although he had had a good " run for his
money " was entitled to get his money back agam
Voge v. Mortiwer. 22 Tumes LR, 763
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DESIRING to know
of the Best and Safest
Investments, either in
City, Suburban or
Country Real Estate,
or in the Share
Market, should get
in touch with ¥ £ @ ¢

EAST & EAST.

# 2 ¥We make a
business of finding
Profitable Investments
for Money Savers, in-
vestments which we
thoroughly investigate
before we recommend.

# ¢ ¢ Do you wish to
make good money by
investing in a proposi-
tion which we now
have before us, and to
which we attach our

guaranteer B R B £ #

WRITE US NOW !/

AND WE WILL TELL
YOU ALL ABOUT IT.

>

N

EAST & EAST,

Auctioneers, Real Estate,

WELLINGTON = GHRISTCHURCH.

S

Sharebrokers,

Z/
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British Engines First.

American exports of locomotives during 1904
were very mnearly equal to those of the United
Kingdom, says a trade report just 1ssued.

British ‘engines still hold thewrr own largely
in India, South Africa, Australasia, and Argentina
The capital which bult the hnes in these countries
and which in most cases still controls them, 1s
British “ and, of course, intensely interested
in British rolling stock.”

On the other hand, American locomatives are
largely exported to Canada.

- -

Driving
is douybly enjoyabie when the
vehicle is fitted will

Dunilop-Kelly
RubberTyres

NO NOISE, NO RATTLING

AND

NO REPAIR BILLS

Scad for Hiwstrated Price List

The DUNOP TYREof AUS 11d

MELBOURNE. SYDNLY ADELAIDE FERTH BRISBANE AND
CTHRISTCHURCH NI

N.Z. RETAILERS' PROTECTION
ASSOCIATION.

Trade Enquiry Agents
Trade Assignees
Trade Debt Collectors

]
Hean OrFices—QGloucester Chambers,

CHRISTCHURCH.
AGENTS EVERYWHERE.

J. H. G. ROWLEY,

F.N.Z A.4.

Accountant, Auditor, and
Company Secretary,

COMMERCIAL CHAMBERS,
3 Hunter St., WELLINGTON.

Public Auditor under The Friendly Societies’,
and Indnstrial & Provident Societies’ Acts,
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ENGINES, MACHINERY, APPLIANGES,
&c., WANTED AND FOR SALE,
WANTET) a Youth, accustomed fo makng

Arclutectural Tracings, state salary re-
Apply ]. W. Wrigley, Architect Rotorua.

quired

ANTED Partner, with captal, for Branch

Business (Engineering). Previous experience

not essential.  Interest and salary guaranteed.
" Guarantor,” ¢/o ProGrEss, Wellington.

MOTOR CARS.
HE GARAGE, 81 Manners St. Motor Cars
for Sale: Beeston Humber, 64 hp {22«
terms ; new Covert chainless, any tnal, f215;
Winton Touring Car, 4 seat fi75 Cars cleaned
and stibled from 2/6 per week. Nicholls, The
Garage 81 Manners St , Welhngton.
URCHASERS of real estate, either houses,
sections or farms, should apply

to H.
Ernest Leighton, g Featherston St., or Hutt, who
has the Anest selection on the market.
O LET-—OFFICES i suites, centrat position,
Lambtoa Quay, with strong rooms, well
lighted, electric elevator, moderate rental Apply
The Wellington Building & Investment Company,
Limmted.
ANTED—Everyone to know that they can
have their old electroplate ware made equal
to new; Bedsteads relacquered, Fenders, Lamps,
Screens, etc, antique coppered ; Bicycle and Coach-
builder’'s work, Nickel or Brass Plated , Electro-
plating of all descriptions executed at the Sterlmng
Electro-Plating Co., 34 Lower Cuba street, Well-
ington.
ANTED EKNOWN-—AIl Classes of Electro-
Plating and Engraving executed at Chas. H.
Wilhams & Sons, 85 Willis street Wellington.
We are not expenmenters, but have been estabhished
over 30 vears. Write for Price last.
ALTER GEE & COMPANY —Manufacturers
of Self-colling Revolving Shutters and Vene-
tian and ¥olland Blinds of every description.
Factory © Qum St off Dixon St, Wellington.
ICTURE FRAMING executed m all the
latest and most up-to-date styles; Antique
Brown Stamed DMoulding a speciahity. Write

for our dlustrated catalogue. R. & E. Tingey
& Co., Ltd., Wellington.

EXETTE TRI-CAR FOR SALE, Low

Price. 5§ h.p, water cooled, De Dion pattern

engine ; two speeds,
seat two, climb any Hhlls.
Farsh St., Wellmmgton.

handsomely upholstered,
Herbert H. Smmth,

Hughes & Hansford,

Builders and Contractors.
Wanchester Street,
Novth Linwood,
Chiistchurch.

Estumates grwen on shortest wofice.
Town and country work undertaken.

A. Menzies,

Plasterer.
(Plawn and Ornamental)
202 Moorhouse Avenue.
Christchuych.

Plans & Estimates
Furnished

TELEPHONE 1061

Ashton & White,

Builders and Contractors.
Jownery Works
188 Madras Street,
Christchurch,

S. C. Stubberfield,

Diamond Mounier,
Gold and Silveramith,
Moller's Burldings.
Worcester Street, Chyistchurch.

A PREMIUM ON THRIFT.

»

THE chances now offering put a premium
on thnft. Never were more openmgs for
a safe, legihmate 1o 9. But you haven’t
studied Gold Cost, Patents, Real Estate, and
you're too shrewd to back dark horses.

You want a proposition put before you n
plain, square terms ‘Then you can rely on
your common sense Exactly., It was to
meet your case we started broking.

‘We have bult up a sound, steady business
on Satisfisd Glients, TJust this way we aim to

mcrease tt
SEND US A LINE.

J. S. SCHWARTZ & CO.,

Brokers,

176 Hereford Street..CHRISTCHURCH.

The Bank of New Zealand i1s next door,

THOMAS ANDREWS,

PLAIN AND ORNAMENTAL
Plasterer and Architectural Modeller.

Importer of Every Description of Plasterers’
Matenals.

ibrous Cetlings and Cornices a Speciality.

FLASTER AND CEMENT YARD:
154 OXFORD TERRACE AND GLOUCESTER STREET,
CHRISTCHURCH.

TELEPHONE 1046,

A. H. WEBSB,

Builder & Contracltor,
CHRISTCHURCH.

MACHINE JOINERY WORKS:
Corner of MONTREAL AND BROUGHAM SYREETS,
SYDENHAM.

Estimates furnished for all classes of Build-
mgs, &c., Town or Country.

GARDINER'S PATENT

ADJUSTABLE CHILD'S
SEAT FOR BICYCLES,

Can be fixed to and detached from any Bicycle
n & few moments.

SAFETY, COMFORT, CONVENIENCE,

PRICE 7/~ POSIED 7/0.
H. J. GARDINER, Eioyols...
anatacturer,

186 Durham Sireet, Christchurch.
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PURITY &
QUALITY

OF MATERIAL ARE ESSENTIAL
To Goob WORK, . ......

‘WE aim at this mn our Manufactures, and you
may find 1t 1 the goods we make, viz. .—

Enginesrs’ and Plumbaers’ Brasswork
Brewers’ and Cresamery Vats

Copper Cylinders and Washing Boeiters
Pumps, &c., Ze.

Samuel Danks & Son,

Brassfounders and Goppersmiths,
10 Brandon Street, Wellington.

ANDREWS & BEAVEN, Ltd.
ks % Christchurch.

MACHINE WORKS

Confine their attention to a few lines of Machines in order
that they shall be Most Perfect, Up-to-Date and Reliable,

CHAFF CUTTERS, all sizes for all purposes.

SEED CLEANERS, for all seeds, for Merchaats
and Farmers.

GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS,
KEROSENE QIL ENGINES.

(7]
il
=
d:
s |
-
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Full particulars posted to those who require information
about any of these machines.

WILSON & EDWARDS,

IMPORTERS AND INDENTORS
Of Every Description of Hardware and Machinery,
FARISH STREET - - - - WELLINGTON.

G_LOBE and other Leading Makes of Gas Engines and Suction
Producer Plants.

We are Agents for several First-class Makers of Machmery and
Machine Tools for Woodworkers, Engineers, Brickmakers, Tinsmiths,
Plumbers and other Trades, Gas, Steam and Oi1 Engimes, Dynamos
and Motors, Hydraulic and Pneumatic Machines, etc., etc.

We carry Stocks of Builders’ and Plumbers' Hardware, and
Supplies of all kinds at Lowest Prices. Enquiries solicited.

ESTIMATES FURNISHED ON APPLICATION.

L Telephone 285, P.O. Box 646.

»

4SS0+ 44444444

Engineers!

Our CASTINGS will satisiy you.

Because they are Clea, True, and easy to Turn.

+4

WE ARE NOTED FOR THE EXCELLENT QUALITY oF QUR CASTINGS.
WHY NOT GIVE US A TRIAL?

R. Buchanan & Sons,

IRON & BRASS FOUNDERS,
St. Asaph Street, Christchurch.

300000000*000000-0-’#00##“0““00

|
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NEW ZEALAND

PORTLAND CEMENT Co.

Highest Grade Portiand Cement
and Hydraullic Lime

Supplied to Public Works Dept.,

Eleetric Tramways, Waihi Gold

Mine, Harbour Board, Ferro-Con-
crete Co., &c., &c.

Send for Testimonials,
Agk for **Crown’ Brand.

AUCKLAND OFFICE—
76 VICTORIA ARCADE.

TELEPHONE 382.

WELLINGTON AGENTS—
Messra. Riley & Holmes.

H. R. Cooke,
MANAGER.

.01l Engines...

MANUFACTURED BY ANDERSONS LIMITED.

With Prof. Scolt’s Patent Carburetter and Governor.  Statwnary, Marine and Portabls.

SINGLE CYLINDER, 5 B.H.P., which can be worked economically over a range
from 2 to 6 b.h.p.

DOUBLE CYLINDER, 10 B.H.P., which can be worked economically over a
range from 4 to 12 b.h.p.

Requires lubricating once 1n about every three months.

With Scott’s Carburetter and Governor these Engimes are under perfect
control—a saving 1n petrol consumption 1s obtamed, and in
unskilled hands neo fuel can be wasted, nor can there be any failure
from mattention to oihing.

Andersons Limited,
CANTERBURY FOUNDRY,
ENGINEERS & CONTRACTORS .. .. CHRISTCHURCH & LYTTELTON.

TELEPHONE 76. P.O. Box 637.

R. P. M. MANNING,

CLate Enginearing Staff, Colonial Sugar Refimng Co., Ltd., Sydney)
Consulting Engineer and Contractor.

PLANS prepared and estimates furmshed for the supply and erection
of Machmmery and Plant for all purposes.

Representing :
Lancashire Steam Motor Co. :
Schumacher Mill Furnishimg Works ;
Davey, Paxman & Co, Ltd.: Suction Gas Plants,

Steam Engmes and Bolers.
Howard Bros Liverpool: “ Dey’ Time Regsters.
Empire Lighting Co.: Petroleum Incandescent Lighting.

Steam and Petrol Wagons, &c.
Flour-rmithng Machinery.
Oil and

FULL PARTICULARS OBTAINABLE FROM !

R. P. M. MANNING, 151 cashel street, GHRISTCHURCH.

[
FITTINGS OUR SPECIALITY! °FHctcs

SHOP FITTINGS!  WAREHOUSE FITTINGS!

\;VE have fitted the Wollington shops of Messrs. Chnisteson,
C. Smith, Lindsay Ltd., €. E. Adams, Seaton, Wickens &

Son, Diamond Confectionery, D. 8. Patrick, and many others.
Inspection of our work wnvited.

EstiMATES FURNISHED. TELEPHONE 891.

LOW & PEARCE,
Builders and Shop-fitting Expents,

7a HOPPER STREET, WELLINGTON.

-
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The “DUDBRIDGE”

‘Gias and Oil Engines,
and Suction Producers.

Manufactured by the

Dudbridge iron Works, Ltd.,
STROUD, ENGLAND.

WE have been appointed Sole New Zealand

Agents for the Dudbridge Engines.
There are positively no better Engines bumlt
in England.

Gas Engines from 2§ to 165 b.hp. Suc-
tion Gas Producers, all sizes.

Unexcelled for simplicity m design,
economy in working, and high-class work-
manship. Prices compare favourably with
other high-class makes.

Get our catalogues before deciding which
make to buy.

DUBBRIDGE OIL (XEROSENE) ENGINES :—
Stationary, 14 to 65 b.h p.; Portable, 4} to
22 b.h.p. Right in the highest class.

CATALOGUES FOR THE ASKING.

Booth, Macdonald & Co. Ltd.
CHRISTCHURCH.

“ELLIOTT” “La Motosacoche ”’

The Marvellous Motor Attachment for Bicyoles.

Its entire absence of vibration.

Total weight of Motor Cycle onty Golbs,
Almost entire absence of noise.

Absolute efficiency on hilis or flat,
Simplicity of mechanism and ease of control,

Diagrams, &c., from Sols Wholesale Distribntor:
HERBERT H. SMITH . . FARISH STREET, WELLINGTON.

For Sale by all Cycle and Motor agents in New Zealand,

Ad d rESSi ng M aCh i n e. Why the MOTOI\?O%:E(C)}%ILEE: » has revolutionssed

un-}kw!\):-*

2,000 ADDRESSES AN HOUR.

VERY Busmess House should communicate
with me for particulars about this mar-
vellous machme., It 15 TIME SAVING, -

LAEOUR SAVING, AND ERROR SAVING in operation.

A swing of the foot prints 5 lmes of matter, of

24 spaces each, on Sheets or Envelopes—large or

small—thick or thin—rough or smooth—flat OR BATHS
, or Iolded. THE EMP“RIUM F

save your skilled labour for valuable and In Cast lron, Porcelain, Enamellsd, Metallic Enamelled, Rollsd Edged and

“‘;‘g"rté“t work Dby concentrating your office Fianged Piate Ting, and in Galvanised Shest fron.  BATHROOM AGCESSORIES.
addressing.

We stock the
world’'s best and
latest productions
m  Gas Pendants,
Chandeliors, Hall
Lamps, &¢., and are
i constant receipt
of novelties in this
direction.

Use the largest, cleanest, most regular and
legnble mmpression of this rapid-primting press.

WRITE TO THE SOLE NEW ZEALAND AGENT .

JAMES W. JACK,
BANK CHAMBERS . . . WELLINGTON. J

recervone 18. TAYLOR & OAKLEY,

WORKS : SHOWROOMS AND WAREHOUSE :
234 TUAM STREET. 103 & 105 COLOMBO STREET, CHRISTCHURCH.

" GOLDEN FAGLE vz ms

TOBACCO.
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Painting........
Paperhanging. ..
Sign Writing and
Glass Embossing.

¢
B. Button

Can satisfy your wants m the above lines.

He employs a staff of workmen skilled 1n
all branches of the Trade.

¢

PAPERHANGING WAREHOUSE .

910 CASHEL STREET, GHRISTGHURCH.

Established
1863.

E. heeler & Son

Photographers,

The Photographing of Build-

mngs (exteriors and intertors),

&ec., and Machmery m all 1ts

Branches we make a Special
Study of.

51 Cathedral Square,
CHRISTCHURCH.

THE GREAT NEW INDUSTRY.

MIRACLE Concrete Building Blocks. Double
Staggered Air Space. Frost-proof, Moist-
ure-proof. Investments small, profits large.
Block and Brick Machines, Sewer Pipe Moulds,
etc. Everything in the concrete lime. Manu-
factured by the Miracle Pressed Stone Co., U.S.A,
C. A. HAMLIN & CO.,
Auckland, and Christchurch Exhibition.

i

NORMAN HEATH & €O,

Hunter Street -2 % WELLINGTON.

o .- e DRI sl R
As supplied to the Auckland and Welhngton City Councils, Rangitiker County Councit, Messrs.
Ross & Glendining, Duncan, J. J. K. Powell, Allan Maquire, &e.,

The Septic Tank Co., Ltd.

<4 WESTMINSTER, LONDON.

v

{Cameran, Commin & Martin
Patent)

Plans prepared for Towns, Hospitals, Schools,
Private Resdences, Etc.

Self-contamed Septic Tanks stocked in
Wellington.

New éealcmci Representatives :
NORMAN HEATH & CO.,
Hunter Street, WELLINGTON.

CANTERBURY AGENTS.

HILSON & CATTO,
114 Manchester Street, CHRISTCHURCH.

OTAGO AGENTS :

KEITH RAMSAY,

19 Vopel Sireet, DUNEDIN.

NEW ZEALAND

SOLE AGENTS.

FNGRAVERS

Brass [AsELs & NAME PLATES
SteeL o Runag‘u Stamps
STENCIL & |ETTER, (UTTERS

H. A. FLATMAN TECHNICAL BOOK DEPOT.

Rea, “ How to Estimate,” full details for
builders .. .. .- .. 9/6
LOGKSMITH, GUNSMITH AND MiHar, ‘ Plastering, Plam and Decorative. . 22/—
GENERAL MAcH'NIST_ TLeanmgs, * Buldmg Specifications” 21/~

Thompsoen, ' Dynamo and Electric Machinery™
{alternating current) o 34/-
Foster, '* Electrical Engmeer's Pocket Book ™ 25/-

Turner & Hobart, < Insulation of Electnc
Maclhines "’ .. 12/~

Solomon, “ Electric Meters . 18/6
Dawson, ' Electric Tractron Pocket Book " 20/-

Office Locks, Keys and Bells receive
immediate attention,

Safes, Guns, Locks, Lawn Mowers and Type-
writers attended to.

SEND FOR CATALOGUE,

WHITAKER BROS.

183 LAMBTON QUAY - - - WELLINGTON.
(BrancH : GREYMOUTH.)

H. A. FLATMAN,
102 Oxford Tetrace - - CHRISTCHURCH.

(NEXT TURNBULL AND JONES.)

{
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THE “ANDERSON” ANTI-VIBRATION

Incandescent Gas Burner.

Patented in all Countries,

THE CHEAPEST AND MOST SCIENTIFICALLY DESIGNED ANTI-VIBRATION
BURNER ON THE MARKET.

Ili“w‘ﬁﬁl::.'?#cu
SN

[

PROLONGS THE LIFE OF MANTLES FROM 8 TO 15 TIMES THEIR
PRESENT DURABILITY.

|;“ i :7*-_’ et Socomes - e
o4l +oX X British Manufactured Goods. ‘g§<§—r-
ADVANTAGES.
Dors NoT OBSTRUCT THE DOWNWARD FREE FROM ROARING.
LicrT. MANTLE RoD SECURELY HELD Fast or
PATENT ANTI-VIBRATOR AND BURNER INSTANTLY RELEASED IF BROKEN.
CoMBINED STEATITE RING FrrreEp 10 EvERY
BURNER TFASILY AND INSTANTLY BURNER HEAD.
Oxdi AntVibrat DETACHED FROM NIPFLE. EveEry BURNER FITTED WITH A
rdmaryBu?n:rl TaUOl T Pops Nor LicHT BACK. STANDARDISED PRASS NIPPLE.

For Street Lighting, Railway Stations, Factories, Workshops, Warehouses,

Churches, Licensed Houses, Shops, and Household Use. Complete Anti-Vibration

Burner.

% SCOTT SNELL

HIGH PRESSURE Gas Lamp'

THIS Lamp has been scientifically tested m London, Paris,

Berlm New York, Chicago, St. Lows, Boston, and various
other British and Foreign towns. All tests show Maxémum
Efficiency-

It has been applied to Docks—over 200 wstalled 1z one
Dock, It has been applied fo streets too numerous to specify.
A typical installation may be seen mm Whitehall and Parliament
Street Westminster, saving over £100 a year in cost, and
giving seven times the amount of light of previous
syster.

It has been applied to vanous Halls, Hotels, Shops,
Railway Stations, and various other establishments.

COMPARED WITH COMPRESSING SYSTEMS

WE Expense of Special Service. Increased Leakage Losses.
Expenditure for Power. Cost of upkesp of Compress-
AVOID ing Plant. Dependence of whole service orr working of
Power Actuated Pumps, and various minor drawbacks.
A street may be transformed in a single day by mstalling
Scott Snell Lamps, without disturbing street surface
or traffic.
Free of Cost, by means of Waste Heat, this Tamp
provides itself with compressed air at nearly 2Ib. per square
mch pressure

COMPOSITE BODY LAMPS.

Specification—These Lamps are constructed with detachable
reservolrs and cylinders, making any part replaceable 1 a few
minutes.  Adjustment 15 mnch sumplfied. Working parts

operate on knite edges. Weight considerably reduced  Workmg 0
parts may be removed and replaced by spare section, and an
Tvre oF DourLE BuRNER LaMP. examination or re-adjustment made at lelsure. T¥PE OF SUSPENSION CIRCULAR
T,20% C.p. Guaranteed gas consumption, 15ft per hour. Lawe. Over-all height, s4in.
Consumes 28ft. per hour. Width 161, withont globe,

memeres: . 1. AINDERSON & CO., Ltd.,
Lighting Engincers and Contractors,

TELEGRAMS : " DACOLIGHT, LONDON.” 73 Farringdon Road, LONDON, E.C.
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« PETTER” OIL ENGINE.

The Simplest, Safest, and Most Economical Ol Engine for Driving, Electnic
Lightmg, Sawing, Farm, Brickmakmg and Dairy Machmery, Pumps, etc.
Portable O11 Engines, Combined Engines and Pumps, etc.

L. C. KNIGHT & CO., Eiectrical Engineers, CHRISTCHURCH.

|

[ )
HARTMANN'S ANTI-GORROSIVE PAINT

“RED HAND" BRAND.

HicH-cLAss, Elastic, Enamel Paint Does not crack or peel

off, has great covering power, and its lasting qualifies w:ll
outlive several coats of ordmary paint. Highly recommended for
its protective qualities to bwldings, wron work, outsiie and inside
work, and for all purposes where a first-class pamnt is required.

LACVELVA. AHgh-class Japan Enamel Paint, of exceptional
quality, for decorative work. Possesses

durability of finish. Can be toned to suit any colour

HARTMANN’S ANTI-FOULING COMPOSITION. F or ships’ bottoms.
As  supplied to

H.M. Warships, and the principal siupping companites of the world.

amts: FRANK GRAHAM & SON,

NOVEMBER I, IGO0

The Busy Lawyer

GRAPHOPHONE

and SAVES 50%

The Business Graphophone i of the greatest value to the
Lawyer — especially in the preparation of bnefs, when making notes
and excerpts from his cases as he finds them. The Graphophone s
always at his elbow, ready to take dictation, while the typist is never
wailing hut always preduclively employed.

The rapid increase 1n the number of Business Graphophones among
the business and professional houses throughout the country show the thoraugh
appreciation of this valuable system

I you are A busy man and deaire a p:r‘ect syslem of dictation, write for our new
booklet, which we wil maill you free on receipt of the Elled-cut coupon below.

COLUMBIA PHONOGRAPH CO0..Genl, 255 Clarence 5t..Sydney,nsw

Largest Talking Mach ne Minubacturers 1 the World  Creators of the Talkiog Machioe Induety Quners al the Funds
meatal Patents Grand Prze Pars 1700 Double Grand Prize St Louw 1904

THE ONLY AWARD FOR BLSINESS TALKING VIACHINES AT ST LOUIS 1904
CUT OUY THIS COUPON
Kandly mad me TREE complet- information concerning the Busines< Graphophone

Tells It
to the

NAME
ADDRLSS - oo

200 Hereford Street............ CHRISTCHURCH.
E. W. MILLS & @Co.
LIMITED,

MACHINERY MERGHANTS, WELLINGTON.

LARGE STOCKS CARRIED AND INDENTS EXECUTED.

GrRICE's Gas ENGINES, PETTER O11, ENGINES,
Arras STEAM ENGINES, ROBEY'S PORTABLE ENGINES,
Sverion Gas PrRoDUCERS, PraNiNg AND MOULDING
MACHINES,

SO>EEE
SOPEES

—— WOOD-WORKING MACHINERY OF EVERY DESCRIPTION ——-

Banp Saw MAcHINES, Sas PULLEY MORITSERS, LATHES
ALL KINDS, COACHBUILDERS WOOD-WORKING MACHINERY.
Wood-working Machinery by Haigh & Co., Kirchaer
& Co., American Wood-working Machinery Co.

Woop & STEEL SrLIT PULLEYS, BEARINGS, SHAFTINGS,
Berrive, T. & W. SMITH'S CELEBRATED FLEXIBLE STEEL
WIRE RoPES, special for Log Hauling, Winch, Crane and
Ship Work. Inspection Invited.

E. W. MILLS & €O, Ltd,, WELLINGTON.
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