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Noyes Bros.,,

SOLE AUSTRALASIAN AGENTS FOR: I ’ ORAWFORD STREET’
o s s g e | DUNEDIN.....

deseription.
English Cyanide Potassium and Sodium. —
WHITE CROSS Steel Wire Ropes. -
ESCHER.WYSS Tutbines, Eto. And at Sydney, Melbourne, Adelaide,
STAHLWERK'S-VERBAND [ron Works, -
" Ters Perth and Brisbane. 40

7

|
| WE

THE MARVELLOUS
Watch the

f: KAI—_()N * =" o3\ Movements
’ CA M E I& Hence our supemacy in ;)?V()l;lc(la’s

the various branches of

A our business. Bl"ai “S !
ABSOLUTELY BEST VALUE IN COLONY. . i

- TOOLS FOR ENGINEERS.
THE FEATURES —\ TOOLS FOR WOODWORKERS. LABOUR-
TOOLS FOR THE GARDEN AND FARM.
Quarter-Plate—3b. Weight—Lenses of Large Diameter, and APPLIANCES FOR THE HOME. SAVING
Single Achromatic of Best Quality—Iris Diaphragms—Stops, ALL EMBODVING THE LATEST IDEAS. ‘ DEVICES.
from 8 to 32— Revolving Magnifiers, magnifying at 4, 8
and 12 feet—Isochromatic Screen—Beody, made throughout Agents

of Makogany, covered with Morocco-Grained Leather of very
handsomnte appearance—Rising Front, for taking high objects
or avoiding too much foreground—Shutter: Bulb, Time, and
Instantaneous Exposures—Sheath very easily Loaded with
Plates or Films,

7 ALEONE

GUNS, RIFLES, AND
“HORSE BRAND"

|
AMMUNITION, |

PRICE COMPLETE . - osmcaT oms
s ™ "I‘hthgelst Stock 1 and the Famous
in the Colony. - ”
WITH BOOK OF INSTRUCTIONS. | “ILIOCLYDE
X CYLINDER (11
Postage to any part of New Zealand 1s. 6d. ‘
Complete Qutfits from 8s. 6d., postage extra. A Great Stock of Up-to-Date Hardware in Every Department.
Order a Kalon at once, as the supply is limited. Inspection and Correspondence Invited.

WATKINS, STERICKER & CO. Ltd, || | FDWARD REECE & SONS

Mannfacturers’ Agents and Importers,
WYNDHAM STREET - - - AUCKLAND. Colombo Street - - - - - CHRISTCHURCH.

SorLE AgENTS FOR THE ‘ Karon’ CAMERA. ESTABLISHED 1856.

N\

Jenkins & Mack,

mportors ad Engineers, Coppersmiths, Brassfounders,

Man.ufaciurars of
e s, @Nd Metal Merchants,
WELLINGTON - - - - NEW ZEALAND.

o s . ! L =%

IN STOCK: Sole Agents for Jenkins’ Standard 96 Packing.  Best and Cheapest Jointing on the Market. MANUFAGTURERS
Brass and E%par Tuhes Beware of imilations. ‘The Genuine is always stamped with Trade Mark like cut. OF:
E::sd: ond l:upp.:r Sheots 'g6 will not Rot, Burn, or Blow Out, and will last as long as the metals which hold it. g}::n'“l g:::::: ,_s.l‘;":n‘:;"
Brass and Coppier Rods — ~ T . . .. Steam Cocks, Scrawed
Delta Matal Rods A FEW EXTRACTS FROM TESTIMONIALS: ““We have had Jeokin's '96 in & joint for over Steam Gocks, Flanged
Muatz Matal Rods three years past, which we eould not keep tight Staam Roducing Valves
Richard’s Plastic Matal  Saved us its cost many times over.' - " h s Safety Vaives
Copper lngots o previoasly for more than four months at a time, and it Gauge Cocks
Tin ingots + Best steam Jointing we have used.” ig gtill tight.” Ejectors
R I0ie Boller Plat Masnaons 8

olier Flates . B . . -

Steam Galiges A FAIR OFFER.—Use Jenkins' 'o6 Packing on the Worst Joint you have, If it is not as we pﬂ.f;.'ﬁ??ﬁ:.’?:':.'ﬁn..
Vacuum Ganges represent we will refund the money. Gunmetal Castings
Boiler Water Gauges, Ete. Eopper Steam Piges,jEtc.

—— e/ We invite steam users to Write us Direct.



TANGYES, LIMITED,

Have now over 25,000 BRAKE HORSE
——POWER at work and on order in—-

SUCTION GAS PLANTS.

The following Plants are now at work wn New Zealand '—

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

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

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

8% Brake horse-power—Mephan Ferguson Steel Pipe Co., New Lyni.

115 Brake horse-power—Canterbury Roller Flourmills Co., Ash-
burton.

On Order —

4% Brake horse-power —Mr. J. M. Chambers, Tprivate electric
installation, Auckland,

g Brake horse-power—Alfred Nathan,
installation, Auckiand

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

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

10 Brake horse-power—Stock Auckland.

17} Brake horse-power—Stock, Auckland.

23 Brake horse-power—R. N. Spiers, Cabinetmalker, Foxton.

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

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

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

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

24 Brake horse-power—Humphries Bros., Wellington.

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

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

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

20 Brake horse power— John Coombe, Muritai.

Esq., prnvate electrc

SOLE N.Z. AGENTS :

JOHN CHAMBERS & SON, Ltd.

AUCKLAND, WELLINGTON, PUNEDIN, CRRISTCHURCH, WANGANUI.

OcToBER §, 1500

The
Car
that
Climbs.

Soie Agent for Wellington and Wairarapa
Districts, from whom Catalogues and all
Particulars can be obtained :

MATTHEWS MOTOR GARAGE,

12 TARANAK! STREET EXTENSION - - - - WELLINGTON.

Frank C. Matthews.

ﬂ##”ﬂ###’“###ﬂ#mmt

MERIDIAN LAMPS}:

3

Twice as eificient as Ordinary Glow Lamps. Light Immediately

on Switchirg on, LAST LONGER. Cost of Renewals same as

&

&

3 3
+ +
4 &
z +
4 Glow Lamps. No Delicate Parts to get out of order. t
t PERFECT DIFFUSION OF LIGHT. +
4 GENERAL ELECTRIC €0.’S Generators, Motors, Arc Lamps and Appli- t

ances Supplied from Stock.
+ +
L 2 ELECTRIC MOTOR DRIVES FOR MILLS, FACTORIES AND WORKSHOPS. *
: Estimates Furmshad for Efectric Lighting and Powaer Installation of any Magnitude. x
+ 4
x A. E. B R o w N, Electrical Engineer & Contractor, :
S

: Office and Workshop : MARTIN STREET, :
t 0ff Manchester Strest. G H R ISTG H U RC H. +
+ "

440000000040 00 4000000000000

cﬁ'ﬁ}b’i‘iC;{

AUCKLAND 42

VEHICLE

(As Supplied to the AUCKLAND and WELLINGTON
Crrv Councirs for Haulage of Road Metal)

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

QTRAKER QTEAM

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

HEATH & CO.,
WELLINGTON.

N.7Z. Representatives—  NORMAN
HUNTER STREET R R
CANTERBURY AGENTS

HILSON & CATTO,
114 Manchester Street, CHRISTCHURCH.

OTAGO AGENTS.
KEITH RAMSAY,
19 Vogel Street, DUNEDIN.

Highest Award at St. Louis Exposition, r1go4.

Nobel's Explosives

GLASGOW,

. Gained the
iy Highest Award,

THE

| «GRAND
PRIX,”

For Excellence
of Manufactures.

»

Cartridges loaded

with Nobel's Sporting

BALLISTITE and

% EMPIRE ¥ SMOKE-

LESS POWDERS are
Unequalied.

: )

f USED BY
4 SPORTSMEN
& i AL, OVER THE
WORLD.
WHOLESALE AGENTS :

W. M. BANNATYNE & CO., Ltd.,

WELLINGTON.

———
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THE “ANDERSON” ANTI-VIBRATION

Incandescent Gas Burner.

Patented in all Couniries.

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

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

-+ ii pitish Manufactu ed | G:)(; ;75',

ADVANTAGES.
Does NoT OBSTRUCT THE DOWNWARD HFREE FROM ROARING.
1IGHT. MANTLE ROD SECURELY HELD FFAST OR
PATENT ANTI-VIBRATOR AND BURNER INSTANTLY RELEASED IF BRCKEN.
CoMBINED STEATITE RING FIITED T0 EVERY
BURNER Easiy AND INSTANTLY BURNER HEAD,.
, o DETACHED FROM NIPPLE. EvERY BURNER FITTED WITH A
Ordinary Anti-Vibration  1y,p4 Nor L16HT BACK. STANDARDISED BrASS NIPPLE.

Burner.

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

Churches, Licensed Houses, Shops, and Household Use. Complete Ant1-Vibration
Burner.

% SCOTT SNELL

ok riessie. (TS Lamp.

THIS Lamp has been scientifically tested in Londom, Pars,

Berhin, New York, Chicago, St. Louts, Boston, and various
other British and Foreign towns. All tests show Maximuam
Efficiency.

Tt has been applied to Docks—over 200 installed’in one
Dock. It has been applied to streets too numerous to specify.
A typical nstallation may be seen 1 Whitehall and Parliament
Street Westminster, saving over £100 a year in cost, and
giving seven times the amount of fight of previous
system.

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

COMPARED WITH COMPRESSING SYSTEMS

WE Expense of Special Service. Increased Leakaye Losses.
Expenditure for Power. Gost of upkeep of Compress-
AVOID ing Plant. Dependence of whole service on working of
Power Actuatet Pumps, and various minor drawbacks.
A street may be transformed in a single day by installing
Scott Snell Lamps, without disturbing street surface
or traffic.
Free of Cost, by means of Waste Heat, this Lamp
provides itself with compressed air at nearly 21b. per square
mch pressure.

COMPOSITE BODY LAMPS.

Specification—These Lampsare constructed with detachable
reservoirs and cylinders, making any part replaceable m a few
mmutes. Adjustment 15 much smmplified.  Workmg parts

operate on knife edges. Weight considerably reduced. Working ‘ ,}
parts may be removed and replaced by spare section, and an
TypE oF DousLE BURNER Lamp. examination or re-adjustment made at leisure. TYPE OF SUSPENSION CIRCULAR

Lamp. Over-all height, 54in.

1,200 C.p. Guaranteed gas consumption, 15ft. per hour. e oh L
i 16in. without giobe.

Consumes 28ft. per hour.

SoLE LICENSEES AND D. ANDERSON &9 OO., Ltd.,

MANUFACTURERS

Lighting Engincers and Contractors,
TerEcraMs : * DACOLIGHT, LONDON.” Z3 Farringdon Road, LONDON, E.C. !
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PRINTING

Fine Catalogue Work

Our Specialty.

Progress Printing Co.

Limited,
96 Cuba Street, Wellington.
Telephone 2234. Drinters of ** Progress.”
SMOKE _—

MOTOR MIXTURE

Composed of the Best Virgiman Leaf,
and Leading English Tobaccos.
Embodies the delightfully cool and
fragrant qualities of the most
expensive English mixtrres.
Does mnot bum away bhke hay.
Remaiwns dry to the bottom of pipe.

NotE THE PRICE—

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

PREPARED ONLY BY

G. H. PRICE & CO.,

NAPIER.

ARE YOU PREPARED

to HOLD a hetter position if the OPPORTUNITY presents itself ?

RrIANY a man believes he has been dl-treated by the World, and that suc-
I I\I | cess, which appears so easily attamed by others, is forever just beyond his grasp.
o—a—JJ Why? TIf you could look into his past you would not have to guess. The
answer would be as plam as day. He could not, through lack of education, take

advantage of the opportunitiss that crossed his path

== AMERIGAN SGHOOL OF GORRESPONDENGE

CHICAGO, U.S5.A.
offers you the connecting link between the present and the future. It offers the oppor-
tunity to redeem the past and start ane . It places within your grasp the rungs of the
ladder of success, and 1t will help you to climb if you are ready to help yoursell.
Engmeenng offers a wider field than any other profession to the progressive, wide-awake
young man.

As a proof of tlus examine the “ want columns’ of any newspaper, and see the
constant and increasing demand for engineers and draftsmen, compared with the
occasional call for clerks, bookkeepers, etc. This shows the tendency of the fimes,
and opportunitres for which you should begm to prepare NOW,

The American School of Cor-

Coupon—Cut out and mail to-day

respondence is the only correspond-
ence school which makes a specialty (ADDRESS NEAREST OFFICE)
of engineering work, and the only Please send your 200-page handbook and advise me
correspondence school whose in- how you can qualify me for a position as.—
struction is eredited for emirance to . . .Electrical Engimneer -+ .. Mechanical Draftsman
American engmeermg schools and |~ -Mechanical Engmeer ....Heating and Ventrlation
....5team Engineer Engineer
colleges. .. ..Marine Engineer ++ .. Plumber
Tuition fees are moderate— | «- - .(jil\.’i}l1 ]tin%ineer ces .(S:trutctmt‘a.l Drgf]tgsmlzzln
....Architec .. ..Contractor and Builder
gr?ii ig.yumpe;tzud may be paxd m .- -Telephone Engineer  ....Entrance to Techmcal
I . 'églegtml\fplzgl Pattern SCh:?;.tor(cg]éigrzef;re-
....5hee .
ADDRESSES : D ftsmas paratory
107 Lambton Quay, Wellington.
Princes Street, Auckland (H.0.) NamMe. o i i e e e e e
131 Cashel Street, Christehurch. Add
10 Rattray Street, Dunedin. FESS . s i ii e e i

- National Gas Engine

CO., LTD., ENGLAND.

Makers of the Most Modetn Gas Engines and Gas Producing Plants.

*“STAR”’ BRAND

PORTLAND CEMENT.

FULL PARTICULARS ON APPLICATION TO THE AGENTS—

ANDREWS & MANTHEL,

CONSULTING, ELECTRICAL, & MECHANICAL ENGINEERS, MACHINERY MERCHANTS

AND IMPORTERS.
GHUZNEE STREET - - = = =

WELLINGTON.

Manufactured by.....

JOHN WILSON & CO., LTD., AUCKLAND.

Agents in Every Centre,

I I YT EEE E R E BN R R R E RS

* X

* S

* x

* %

x %

* Twenty-Years Repufation stands *

CHEAPEST x behind every Bag...... *
POWER * —— Equal to any Imported.—— %
YET x *
INVENTED. * :
— : +# STAR” BRAND WILSON'S x
* HYDRAULIC LIME}{ *

50 H.P. « HYDRAULIC LIME. *
FOR LESS x TRADE * Mark. (I *
THAN * ‘ o e, x
Sd. per 1k S b e ons. AUCKLAND. *
hout. * Finely Ground. No Waste. %
3 ESTAGBLISHED 1878, *x

——~ x *
¥ *

x *

* *

* X

¥ x

Telephone 1819.

SOUTHWORTH & PETERS,

H. SYMONDS & CO.,
L ) MOTOR
AGENTS,

159 Salisbury Street,

Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES.

Write us for !
Free Estumales. {

CHRISTCHURCH.

f HASTINGS, H.B.

Agents for “Allday’s "
Light Motor Cars,
“J.A P.” Motor
Bicycles.

Repairs Executed.
Motor Spirit and Ouls

{ kept 1 Stock.,
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"“ATTENTION

of power users is
drawn to the...

6 s WOODSPLIT
REEVES PULLEYS.

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

Built Honestly and Built Right.

NO BELT SLIPPAGE.

WRITE TS TO-DAY FOR LIST~—

SAMUEL DANKS & SON,

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

’

MoTor ConaTS. |

I MAKE A SPECIALTY OF MOTOR COATS.
LATEST FASHIONS :
NEWEST GOODS
WRITE FOR SAMPLES, OR TELEPHONE NoO 2203.

W. F. NEWSON,

Merchant Tailor and Mercer,
CUBA STREET, WELLINGTON.

(NEAR TOWN HALL).

;
FITTINGS OUR SPEGIALITY! °fFice

WAREHOUSE FITTINGS !

V\]E have fitted the Wellngton shops of Messrs. Christeson,
C. Smith, Lindsay, Ltd., C. E. Adams, Seaton, Wickens &
Son, Diamond Confectionery, D. S. Patrick, and many others.

SHOP FITTINGS !

Inspection of our work invited.

EsTIMATES FURNISHED. TELEPHONE $91.

LOW & PEARCE,
Builders and Shop-fitting Experts,
7a HOPPER STREET, WELLINGTON.

i tric Light, Gas Fittings and
! Furnishings,

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

'RILEY & HOLMES,

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

| Erastic PULP PLASTER. \’ SR W. G. ARMSTRONG, WHIT-
‘ : worTH & Co.'s High-speed
Tool Steel, Twist Drills, &c.,

Machine Tools, Cranes, &c.
Steam  Moror
First against all

Patent FiREPROOF METAL LATH. ‘

‘WEeLL FirEs (BowEs® PATENT)
The most economical fire | LANCASHIRE
existing. f WAGON,

comers.

SMmooTH-oN IrRON CEMENTS., For
stopping holes in castings,
and leaks in engines & boilers,

" Artistic MeTtar Wozrk in Elec-

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 Qutdoor and Clearance Sales of all

descriptions, also Auction Sales of Freehold Properfy are held
at frequent intervals 1n our Rooms,

MANNERS STREET (Y 02y wELLINGTON.

‘We have the most extensive list of City and Suburban Properties for
private treaty. CarL or Ring vp 1339. Now is your oppor-
tunity to make money.

WILSON & EDWARDS,

IMPORTERS AND INDENTORS
Of Every Description of Hardware and Machinery,

FARISH STREET - - - - WELLINGTON.

GLOBE and other Leading Makes of Gas Engmes and Suction
Producer Plants,

We are Agents for several First-class Makers of Machinery and
Machine Tocls for Woodworkers, Engineers, Brickmakers, Tinsmiths,
Plumbers and other Trades, Gas, Steam and il Engines, Dynamos
and Motors, Hydraulic and Prneumatic Machines, etc., ete.

‘We carry Stocks of Bulders’ and Plumbers' Hardware, and
Supplies of all kinds at Lowest Prices. Enquries solicited.

ESTIMATES FURNISHED ON APPLICATION.

Telephone 285. P.O. Box 646,

THE SOUTH BRITISH FIRE & MARINE
INSURANGE GO. OF NEW ZEALAND

ACCUMULATED FUNDS, £470,000.
QUEEN STREET, AUCKLAND.

CaPITAL, £1,000,000,
Head Office: - -

THE following Risks are accepted at lowest current rates: Fire,
Marine, Mortgagees' Indemmity, Employers’ Liability, Workess'
Compensation, Ordmary Accident, Public Risk, Plate Glass, Bur-
glary, Fidelity Guarantee.

The South British Company’s " Up-to-Date ' Policy is the most
liberal yet offered to the public in New Zealand.

BRANCHES AND AGENCIES IN N.Z.—Auckland, A. S. Russell;
Christchurch, C. H. Croxton; Dunedmr, R. M. Clark ; Greymouth,
Nancarrow & Co. ; Hokitika, J. H. Wilson ; Nelson, H. E. Edwards;
Taranaki, Bauchope & Webster (New Plymouth); Wanganui, M.
Jones ; Wellington, C. W. Benbow; Napier, A. E. Kight; with
Agencies throughout the World,

London Office: Jerusalem Chambers, Cornhill, E.C.

JAMES KIRKER, Gengral Manager.

ZEALAND

CEMENT <o

NEW

POKTLAND

Highest Grade
Portland Cement
and Hydraulic Lime
Supplied to Public Works
Dept., Electric Tramways,
Waihi Gold Mine, Harbour
Board, &ec., &cC.

Send for Testimonials.
Ask for “Crown’” Brand.

AUCKLAND OFFICE—
76 VICTORIA ARCADE.

WELLINGTON AGENTS—
Messrs. Riley & Holmes.

H. H, Cooke,

MANAGER.
el
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e BLUTHNER

World’s Foremost Piano.

BRILLIANT TONE
SUPERB APPEARANCE
PERFECT CONSTRUCTION

WV
Inquiries
are mvited.

EASY TIME
PAYMENTS

can be arranged
when purchasing

The Bluthner.

TUNING

is carried on by

an English Expert,
specially brought
out for the
purpose.

Telephone 1987.
FAYAY

WELLINGTON PIANC CO.,

LIMITER.

53 MOLESWORTH STREET, WELLINGTON.
+M++MHOW

»
|
|
;
o

’.
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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.

Steel Cotter Pians.

Gun-metal Nuts.
Whitworth Thread.

In Fact

ANY ENGINEERS’

CALL ON, OR WRITE TO—

A. & T. BURT, LIMITED.

COURTENAY PLACE S

Hoasd Difice and Works: DUNEDIN.
AUGKLAND, CHRISTCHURCH, INVERCARGILL & PORT CHALMERS.

Branches:

LINES.

WELLINGTON.

ROOFING rix

Roofs

L 2

—ande

g
|&{U) =

THE PARAFFINE PAINT COY., San Francisco.

Samples and Prices from ESTABLISHED 1884,
J. BURNS & CO., LTD., Anckland. E. REECE & SONS, CHRISTCHURGH.
H. WILLIAMS & SONS, Napier. G. L. DENNISTON, Dunedin.
JAMES W, JAGK, Weilington. THOMSON, BRIDGER & GO., Invercargill.

, .

1906,

an

Forn MobDEeL

I2-14 H.P.

THE General All-round Car for the man who wants a Powerful,
Comfortable, and Fast Tourmg Car for five people, capable of
taking all kinds of roads, at a moderate investment, and low cost
of operating and maintaining.
Specifications of Model “F."

Motor, Ford two-cylinder horizontal opposed ; weight, 14001b ;
wheel base, 84in. ; wheels, zoin.; tyres, 3}in. double tube : speed,
35 miles an hour ; colour, rich dark green, yellow running gear.

To arrive shortly, Ford Model “ N” Runabout, price f225.
Motor, four-cylinder, vertical , 15 h.p. ; speed, 40 miles an hour,

Ford Model “ K "—Motor, six-cylinder; 4o h.p.; speed,
50 miles an hour, down to four miles an hour on the high gear.

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

THE AUTOMOBILE COMPANY OF N.Z.,

15 JOHNSTON STREET- - - - - WELLINGTON.

INTERIOR
DECORATION

THAT
RETAINS
ITS
BEAUTY!

2l Metallic
Ceilings

AND

% [Walls

Are in highest favour with prac-
tical and artistic people akke.
Countless beautiful designs with Bor-
ders, Friezes, Dados, and every detail
¥ tomatch. Easily applied inold buildings
over plasier, or in new ones where plastexr
18 not required. Fireproof and sanitary.
EXPENSIVE? Not at all! First
cost is small Estimates given 1f yiu send
an outhne showing shape and measuremeunts
of your cellings and your walls,

Manutactured by The Metallic Roofing Co., Ltd., Torento.
SOLE AGENTS:

SMITH & SMITH L.td.

DUNEDIN. WELLINGTON. CHRISTCHURCH.




With which is Incorporated

THE SCIENTIFIC NEW ZEALANDER.

PROGRESS

Voi. I.—No. 12. MONTHLY. ]

WELLINGTON, N.Z., OCTOBER 1, 1g06.

[PrRICE : 6d Per Copy; 6/6 Per Annum posted,
or in advance 5/-

Business Notices.

ProGRrESS will be marled vegulavly every month to any
addyess v the colony on prepayment of the Annual
Subscription—6/6  per annum posted, or In
advance, s/- To Australia or United Kingdom,

5/6 1n advance.
* % ko ¥ ¥ ok

The Editor wnvites contvibutions (which wmust bear
name and address of sender, not necessartly for publi-
cations dealing wnth progress made wn any process or
method duwrectly ov tndirectly connected with mechamcal,
industrial ov commercial work. In mo case can
vefected copy be veturned unless accompanted by ad-
dressed envelofe beaving half-penny stamp [ neither
can the Edior enier wnlo corvespondence concerning
rejected contributions.

EE B I

All commumicaiions to be addressed : ' The Editor,
ProcrEss, Progress Buildings, Cuba street, Welling-
ton.* Telephone 2234.

* &k Kok k%

In case of change in address, or {rvegularity of this
papers's delwvery, subscribers should send vmmediate
notce.

OFFICES AND REPRESENTATIVES,

AvckLanp—]. Henry Mackie, Mercantile Cham-
bers, Queen street.

New PrymouTH—Bewley & Griffiths.

HAawERA—W, A. Quin.

Narprer—C. H. Cranby.

HasTings—]. A, Fraser.

WanGganur—]J. L. Stevenson.

ParMERSTON NorTH--Ravenhill & Co,

NersoN—C. Langley Bell.

CHRISTCHURCH—A. H. Hart, Gloucester street.

HoxriTika—T. W. Beare.

OamarRU—E. Piper.

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

InvERCARGILL—]. F. Lillicrap (Hall Stout &
Lillicrap }
Loxnow, Ewg. — Rayward Bros.,, 8¢ Victona

Street E C.

Progress

With which is Incovporaled
The $Scientific Mew Zealander.

Published Monthly by Baldwin & Rayward, Patent
Attorneys, 71 Lamblon Quay, Wellington, N Z,

EDITORIAL COMMENT.

-+

Our First Year.

WritH the curtent vumber ProcrESs completes
its first vear. Trom out the obscurnty of a new
and untued publication, possessing some twenty
pages, this journal has, by a generally achnowledged
mert, developed mto an mmportant contributory
factor mn the scientific and mechonical ltterature
of New Zealand. Forty pages have comprised
the 1ssue for some months; yet, even with tlis
extensive outgrowmge, 1t has been found impossible
to prowide space for much that would have un-

questionably proverd of first miterest to our readers
Not only bas New Zealand arsen to an appreciation
of PROGRES», but Australia, England and America
have each recorded a measure of applause, conse-
quently, 1t 15 reasonable for us to assume that
this newspaper, as the organ and moeuthpiece
of mvention, and ciuonicle of the engmeering
and alled professions throughout Aunstralasia,
has fully justified its miroduction. Dunng the
past year the works of many noted writers have
Leen printed for the first time i our columns,
the articles having been of a designedly Iugh
standard m order to meet the critical propensities
of those who require the best exposition of the
colony’'s progiess The unportance of a country
will always lie m 1ts engineering achievements,
the constructive advancement of 1ts cities and
towns, the studied application of chemsiry and
the expansion of electricity for local purposes.
To these four generic heads, and to the encoulage-
ment of mvention the columns of tlus journal
are dedicated,

Main Trunk Railway.

WE have pleasure i presenting in
the first of two articles on the Mam
Railway of the North Island, wntten by our
Speaal Commissioner, We believe that tlus s
the first attempt to give the publc of New Zea-
land a complete record of the great undertaling
Our Special Commussioner, after having gleaned
suffictent historical data, journeyed over the
whole route 1 order to gather details and take
photographs of the permanent-way construction.
When the Line 1s fimished 1t will unquestionably
tend to cement the mterests of Wellington and
Auckland together mn a manner hitherto rendered
mmposstble  Tiue, there 1s a great deal of valnable
country to be opened up on the Wellington side,
but the benefits to be obtammed by the two centres
are set out as practically even, for the greater
portion of the timber {from the Waimanno district
will contmue to go to Auckland. This timber,
which consists pricipally of red pme {rima),
black pime {(mnfar) totara and (on the mountains)
birch, has all along been sent chiefly to Auckland.
anrd forms a valuable adjunct to the trade of the
northern ¢ty It 1s not at all unhkely m view
of the mcreased demand for timber which must
necessarly follow the conipletion of the
Trunk, that 1t will some day be found neces-
sary to establish a forest preserve 1 the Waimarino.
S50 vast, however are the forests at the present
fime that the estirated mmoads for the next ten
years cannot materally aftect the crop. The
possibalities of fast tiavelling irom one part of the
North Island to the other on this route appear
to be wvery considerable, and the magunihcent
mountaur country, hitherto accessible only Dy
laborious coach journeys, will be traversed by
the new route, allowing tounsts te view the spectacle
of smoling volcanoes and snow-capped ranges
from comfortable railway carnages. It will be

this 1ssue

Trank

Main

quite easy when the Mawmm Trunk 15 completed
for through passengers to leave Invercargill on
Monday early, and arrive in Auckland at 8 a.m.
on the following Wednesday morning ; in other
words, we shall have a forty-eight hour through
passenver and mail service bevween the two e <treme
cities. The fares, also, will prove an mducement
to travel by the new route, for they have been
tabulated at very low figures, viz. —from Wellmg-
ton to Auckland (426 mules) 4o0/—first class; 21/-
second class. In the second instalment our Special
Commussioner will give some new and interest-
mg facts i connection with the great work The
stibject ol our cover 13 a New Zealand built loco-
motive belonging to what 15 known m ralway
circles as the ** Wt ™ class.

Holfow-concrete Construction.

WITHIN the past five years a new building matenal,
the hollow-concrete block, has come rapidly into use,
and the industry has grown almost as surpnsingly
as the manufacture of Portland cement. Con-
crete bwmlding blocks were practically unknown
10 1900, but 1t 15 probably safe to say that at present
more than two thousand companies and individuals
are engaged 1 their manufacture n the United
Stales and the United Kingdom.

The cause of the remarkable development in
the United States 15 chiefly to be found mn
the rapdly failling supply of lumber, together
with the widespread public interest m all applica-
tions of Portland cement. The advance of more
than 5o per cent. in the price of lumber during
the past few years has been a serious hardship
and obstacle te the increasing multitude of people
who aspire to having homes of their own, and
it 15 but natural that builders should look about
for some efficzent substitute for wood, and should
look with favour on a maternal which offers advant-
ages of durability, safety, comfort and beauty
which are unknown n frame construction.

There 15 good reason to believe that an efficient
substitute for wood has been found in the hollow-
concrete block, and that we are still only on the
threshold of the development of this building
material. Opposition to 1ts use cn the part of the
consumer 15 not to be feared ; the obstacles to be
overcome lie chiefly 1 the danger of careless or
ignorant work by block-makers and bwlders, and
m the need of study and mvention to adopt the
material to the economuical production of convenient
and beautiful structures. There 15 every reason
why concrete should become the cluef buildmg
material of the future. For large and costly build-
mgs 1t 15 Likely that sohd conerete, plam or re-
miorced, will have the preference. For smaller
structures, especially factories and dwellings,
hollow blocks are certainly cheaper more suitable,
and require much less technical skill erection,
The possibilities ot this type of construction seem
to be unhmted ; and all that 1s needed to secure an
immense cxpansion of the concrete-Dblock mdustry
15 to mmprove the design of machines and product
so as to make block constrection simple, practical
and beautitul  To accomphsh this, ingenuty,
mvention and good taste will be required, and there
1s little doubt that these qualities, so characteristic
of the Enghsh people, will mn abundant measure
be brought to bear upon the problem.
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Inventions.

The Ellis Motor.

AN important mvention of the day m steam
engineering 15 the Ellis motor, which may be
truly described as a mechanical wonder, puzzling
alike to savant and layman, until 1ts internal mechan-
ism is seen and explamed. It 15 an engme with
a piston drive, and may almost be called a rotary
engine. The casing revolves with the mternal
cylinder carrying the pistons, and in the same
direction, and 1t 15 chiefly to this peculiarity it
owes its novelty. At first sight the working of
the motor seems paradoxical, 1t being such a distinct
departure from the beaten track of engineerng ;
and 1t is not surprising that one of the Iugh
officials in the American Patent Office, on seeing the
drawings, reported that it was ‘* moperative,” until
convinced of its feasibality by working model.
The accompanying ilustration shows a working
model of the motor, and its mventor ; but a true
appreciation of its ments can only obtamn from
the model itself actually at work and opened up
for inspection. A well-known engueer of Welling-
ton, iresh from the Home colleges, with up-to-date
experience of modern steam engines, declares
that in his opinion it is the sunplest compound
engme ever made.

It is interesting to hear from the inventor how
he conceived and brought the motor to 1ts present
stage. He tells ys that the nucleus of the invention
really lay in an experimental model of a rotary
inclined plane, but whereas he once tried to propel
his model up the incline, he now uses the principle
of the inchine to utihse the steam power, It 1s,
therefore, easy to see that the reason why a wheel
runs down an inclined plane 1s that the point
of contact of the rim of the wheel with the track
15 behind a vertical line passing through its centre
of gravity, and its tendency or power to run down
the incline is in proportion to the rate of the
gradient ; moreover, if the mchne is reversed,
the wheel must revolve 1n the opposite direction.
Given, then, an endless meline the wheel wall
continue its motion indefinitely ; and given an
incline which can be reversed, the motion wall
be in the opposite direction. In the Elhs motor
the outer case, or cylinder, containing the inner
one carrying the pistons, forms an endless incline—
the pressure of the steam acting as gravity would
act in the ordmary way—the reversing lever of
the engine bemg so arranged as to reverse the
incline when 1t 1s desired to reverse the engine.

The invention bemng so umque, and giving so
much promise of success, makes 1t likely to prolong
the use of steam motors 1 competition with
rivals. One important fact in connectuon with
the motor is 1ts mstant reversitnlity, and as there
are few working parts it does not require highly
skilled attendance. It uses the steam expansively,
has a low piston speed per revolution of the motor,
and for most purposes does not require intermediate
speed gear.

The small model illustrated herewith was tried
and tested for brake horse power a short fime
since at Messrs. Andrews & Manthel's engineering
works, and the mfluential and professional gentle-
men present congratulated Mr. Peter Ellis, the
inventor, on the production of a piece of mechanism
which promises to invade almost the whole sphere
of steam engmeermng. Only comparatively small
models have been experimented with but the
results are so gratifying that 1t isintended to produce
large units as soon as possible, and visitors to the
N.Z. Exhibition at Chnstchurch will probably
have an opportumty of witnessing the performance
and tests of the engine.

Crosbie’s Flax Stripper.

Tue flax industry is one of great importance to
New Zealand at the present time when flax fibre
bulks so largely m our exports, and, consequently,
anything tendmg tc improve the quality of the
article and lessen the cost of production 1s of mterest
not only to those engaged m the industry, but
to the public as a whole. It msght be stated
that stripping 1s the first process flax goes through
after 1t 1s cut, the object attained being the removal
of all surplus vegetable matter, and leaving the
blade of flax i strips of fibre. A feature m the
constraction of Crosbie’s stripper 15 that the re-
volving beating roller, which 1s acted upon by
special worm gearing, works on springs which
not only prevent vibration but also the brmsmng
of the fibre, which 1s at present frequent owing
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to ngidity so common in the ordinary {forms of
strippers. These springs allow of the flax being
fed by half-blade or several blades at one time
with equal facility and satisfactormess of results,
and ensure the production of a fibre which, when
washed, bleached and scutched, 1s of a soft and
silky fexture. The gmde chute which 1s attached
to the front part of the chairs prevents the fibre
from spreading over the edge of the drum and
wrappimg round the drum spindle when feeding
heavily, and 15 easmly removed for adjustment
or cleaning purposes, The springs, of which
there are six, are all mterchangeable and easily
accessible for adjustment. The drum 15 of the
angular beater type, cast of a special muxture
of cast won, hard, tough, and close, turned true
and balanced so as to work at lighest speeds
without vibration The supervision required after
the machine has been set to a proper working
giade 15 reduced to a mummum, and the quality
of the work mamtammed for a lengthened period.
Compared with the work done by ordinary strippers,
the output of Crosbie’s stripper 15 more, the quality
first class, the quantity of green flax required for
a ton of fibre conswderably less, the quantity of
tow per ton of fibre greatly reduced, the attention
required to keep the machine in proper order 1s

Fehon, one of the ratllway commissioners, has
mvited the young inventors to carry out a tnal
on the Sydney trams. In order to give effect
to this invitation Messrs. Holmes & Allen have
been busy preparmg special plans, and also heads
suttable for attachment to the Sydmey trolley
poles, which are constructed on entirely difierent
lines to those i use in Wellington. We learn,
also, that trials of the invention are proceeding
m many other directions and that the mventors
have been asked to visit the United States ,which
country has recenfly granted a patent for the head),
and several Statesin the Commonwealth. Brisbane,
Melbourne, Ballarat, Kalgoorhe, Perth and other
places are to be exploited in turn.

RECENT LEGAL DECISION.

PaTent. PriorR Punricarion. The Wilfley
Ore Concentrator Syndicate, Limited, sued N.
Guthridge, Limited, for infringement of their

patent for the Wilfley Table for concentrating
ores. One of the defences was that the patent
had been anticipated by the prior publication
in Melbourne of a New York journal containing

THE ELLIS MOTOR.

very much reduced, and all the bearings and work-
ing parts, bewmng strong, will do a large amount
of work Dbefore requiring attention or ienewal.
Tn the case ol some other strippers in use m New
Zealand flaxmills, only one blade of Hax can be
fed m at a time, and when 1t s stated that
Crosbie’s machme as many as three and four
blades are fed i at once, and perfectly treated,
it wall reachly be seen how great an acqusition to
the ndustry the mmprovement 1s. Mr. Crosbie
15 connected with the foundry ot Messrs. A & T.
Burt, Dunedin, who make all the strippers tnrned
oui under the mventor's name

The Holmes-Allen Automatic
Trolley Head.

Messrs. Holmmes & Allen are meeting with a con-
siderable amount of encouragement in Austraha
with their patent automatic trolley head. Several
mportant mterviews have recently been arranged
at which the merits of the Holmes—Allen device
have been demonstrated to principals. Mr. Bram,
chief engineer, and Mr. ]. Kneeshaw, general
manager, of the Sydney tramways have been
much 1mpressed with the mvention ., while Mr,

a description of the mnvention. Mr, Justice Hood
held that the description so published was unm-
teligible.  HELD on appeal by the High Court
of Austraha that that the principle to be appled
was whether the description was sufficient to con-
vey to men of science and employers of labour
mformation which would enable them, without
the exercise of mventive ingenwity, fo understand
the mvention and to give a workman specific
directions for the malung of the machine, and that
subject to evidence as to the state of common
Eknowledge among persons famihar with the subject
matter at the time of the publication and as to the
meaming of techmical terms or words of art, the
mterpretation of the document 1s a question of
law for the Court; further, that the descrniption
quite  mtelligibly described the construction
of a table which anybody of ordinary mtelligence
and sufficient mechanical abiity could malke,
and that therefore there had been prior publication.
N. Guthwnidge, Livmied v The Wilfley Ove Concen-
traor Syndicate, Linmuted. 3 Commonwealth L.R.
383
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Chemistry and the
World’s Food.

By RoBERT KENNEDY DUNCAN.

SYNOPSIS.

In the previous article on this 1mportant sub-
jest Professor Duncan enlarged upon the various
forms of fixed mitrogen which we have with us,
and which we are contmmuously using up, and
must contmnuously restore. The author showed
how we consume fixed nitrogen in the form of
animal food or of certain plant products, such
as wheaten bread; but, as pomted out, plants
and animals themselves depend upon the soil
for every trace of the mitrogen they contain, and
the so1l 15 so inadequately charged with this nitrogen
that we and the lower amimals filch what 1t con-
tains much faster than 1t can be restored by natural
processes. Meanwhile, the land grows sick and
barren and refuses to grow our crops ; consequently,
we have to cure the land and mux with 1t manure
or fertibiser, The natural manure of the world
1s, however, a “ mere drop in the bucket of our
wants ;”’ and Professor Duncan goes on to say
that 1t Professor Adolph Frank's wonderful dis-
covery °‘we see the unwilhng nitrogen, fixed
by the genius of man nto the active and useful
form, working not enly in the thousands of nitro-
genous substances used m our civilisation, but
in the soil, mn the plant, and causatively in the
actions and thonghts and feelings of men, until,
freed of its energy, it sinks back into the Nirvana

of the empty air.”

SECOND PAPER.

Now, testing om every seven acres of earth
there are 237,000 tons of mitrogen, sufficient,
if we could burn 1t, to replace the 1,500,000 tons
of saltpetre consumed last year. That we could
burn this amount we know, bul how to burn 1t
m the cheapest way has still to be discovered.
The whole question of 1ts economic burning bristles
with difficulties, Not only is the ignition point
above the temperature of 1ts flame, but the tem-
perature of the union of the nitrogen and oxygen
of the air 1s perilously close to the temperature
of its dissociation, and there results an awkward
equilbrum point at which the nitrogen oxides
are decomposed as fast as they are formed under
the action of the arc. The prize of burning the
awr is certain riches, but how to proceed 1s the
present question. Is 1t wise to employ arcs depend-
mg upon great electric mntensity and small volume,
or great volume and small mtensity ! What
kind of electrodes should be used-—carbon or
platimum, or what ? Should the air be compressed,

FLAME OF BURNING NITROGEN. THE IGNITION POINT
IS ABOVE THE TEMPERATURE OF THE FLAME

should oxygen be added to 1t, or should it be dealt
with as it is; and, moreover, how shall we be nd
of the equilibrium pomt ?

Among the race of chemists and chemical
engineers, many men have been busy in the attempt
to solve this momentous problem. There 1s the
Atmospheric Products Company at Niagara Falls,
where, through their earnest and intelhgent efforts
to solve this problem, Messrs. Bradley and Lovejoy
have won high praise and cordial recognition
from all the other workers in this field of investt-
gation. The fact of this recognition is significant ;
it means that there is room enough for all. These
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gentlemen behieve 1 sparks of ngn intensity,
and they seem to have perfected iheir method
to the limit of 1ts powers.

The operatton 18 carried out 1 a sparking chamber
which consists of a large cyhndrical metal box
hmed 1w the teror with  verfical  rows
of contact pomnts, each one of which 1s m connection
with the positive pole of a dynamo generating a
direct current of 8,000 volts. Now, mnside the cham-
ber rotates a central shaft provided with a similar
set of negative contacts m the form of long rods,
and all connected, of course, with the negative
pole of the dynamo. But thus cylinder is rotating
at the rate of oo revolufions a minuie, and as
each negative contact comes up to a positive,
1t strikes an arc which 1s drawn out and extingushed
as the negative contact moves past anu away
{rom the positive. .

In the illustration we see the cyhnder at work at
the mstant of revolution, and since there are many
revolutions and many contacts, there are no less
than 400,000 arcs a mimnute. [t 1s like the mnner
cylinder of a music-box rmgmg out sparks mstead
ot sounds. But air 1s drawn inrougn tiiese multi-
tudinous sparks, and each spark as 1t forms burns
a small per cent. of tne mcoming air mnto oxide
of nitrogen. The result is that some iwo per
cent. of the outgoing air 1s converted mte oxides,
which are caught in absorbing towers of water
with the formation ot mitric acid, or of soda with
the formation of saltpetre or sedium mitrite.

From data based upon the actual runming of
this plant, nitric actd may thus be produced irom
air and water at a cost of about one penny
a pound, and since the market price 15 about
twopence halfpenny, 1t ought to pe a profitable
operation. But thus 1s for mitric acid, and large
as is the market for this substance, 1t 1s not limitless,
as 15 the case with saltpetre. Whether the acid
may be combined with soda to form artificial
nitrate, at a rate capable of competing with the
natural preduoct, 15 still a matter of doubt; 1t
depends on the price of soda.

Away off on the coast of Norway, where they
have cheap water-power and cheap labour, other
men are still engaged i the practical elucidation
of this same problem. Professor Kr. Birkeland
and Dr. 5. Eyde, of Chnstiama, have developed
a process by which the air 1s conveyed mnto a series
of ovens. Each one of these ovens contains two
metal electrodes, between which plays a high-
pressure flaming electrical arc. The arc 1s moved
rapidly hither and thither by a powerful magnet,
in such a way that the maximam amount of oxid-
ation is obtamned. In accordance with data sub-
mitted by the company, about 2000 pounds
of nitric acid may thus be synthesised with an
energy expenditure of only one kilowatt-year.

At the present price of mitric aculd this means
a most respectable profit, and 1t 1s not surpnsing,
therefore, to learn that they already employ 2000
horse power for burming the air.

E. Rossi, of Ttaly, proceeds i stil another
way. He obtains improved results by osidising
the air under heavy pressure. The oxidation
18 brought about by an incandescent substance
similar to the filament of a Nernst lamp, and the
equibbrium pomnt 1s avoided by absorbmg the
burnt nitrogen oxides with concentrated sulphuric
acid flowing constantly through the interaction
chamber. Among the Germans the great firm
of Siemens and Halske has been mtermittently
busy ever smce 1884, when old Werner Siemens
sent a letter to his assistant directing him to experi-
ment on the fixation of mtrogen. Dr. George
Erlwein, who has pres-nt charge of this investi-
gation, does not hold with the experiments just
described. lInstead of a multitude of intense
httle sparks of high-potential flaming arcs, he
employs an arc formed by an enormous current
at low voltage. He pomts out, and very truly,
that increasing the size of these other plants will
not mcrease thewr efficiency, wlule, 1t lns own case,
he finds that the greater the size of the arc he
can form (the greater the umt in his factory) the
greater s the per cent, of the nitrogen burnt. He
has also provided against the easy decomposition
of the burnt nitrogen into free mtrogen, by mixing
the carbon of lhis huge electrodes with powdered
fluor-spar, thus decreasing the temperature of
the arc.

At present this firm is resting on what they
have so far accomplished, and for a most sigmni-
ficant reason, They have no more doubt than
other people that they can profitably make nitric
acid out of air and water, and at a rate concurrent
with the present market price, but they are not
satisfied with the market thus afforded, mmmeunse
though 1t 1s. They demand the exploitation of
the whole saltpetre wndustry as well, and nothing
else will satisfy them. They deny that at present
the electric nitre can compete with the natural
product ; hence they prefer to wait until a little
further advance i pure science brings 1t within
theiwr grasp.

Calcium is one of the few elements that have
the power to umte directly with nitrogen. It is

a silver-coloured metal, which with ccmparative
ease burns nitrogen, to form a nitride, and this
nitride, on being thrown into walter, yields ammonia
and lime. Hence, 1f we could obtamn calcium
cheap enough, we could obtain ammonia cl_lea,p
enough, and this would solve the problem of nitro-
genous manure. Ten years ago this would have
been visionary nonsense; to-day, were there no
other means at our disposal, this 1s the very scheme
we should quickly take measures to cheapen and
adopt. Two years ago calclum was worth three
pounds a thimbleful; to-day it is worth about
five shillings a pound, and its price might be greatly
reduced.

It is a very common metal, becanse every bed
of limestone contams nearly forty per cent. of it ;
m the past it was very rare because of the difficulties
of its extraction. To-day, calcium 1s made by
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the ton, by decomposing the melted chloride of
calclum by a current of electricity. TFhe metal
attaches 1tself to the cathode, and by slowly hiting
the cathode a long * cabbage stalk 7 of the metal
is produced. Fortunately we do not need to
worry over the still cheaper production of calcium,
for, working 1 one of 1ts compounds, this same
metal has solved our problem in another way
and with such success that i1t has temporarily
thrown into secondary importance all the other
processes we have so far considered.

Everybody has heard of calcium .carbide, and
of the bright illuminating gas, acetylene, which
it evolves when thrown into the water. The
story of the carbide discovery, its manufacture,
the fond hopes of the investing public that they
could displace by acetylene the ordinary illumin-
ating gas which the manufacturers could afford
to sell for nothing, their disappointment, the
revivification of the industry, and the latest phase
of its usefulness, is a story of high romance and
igh finance. We are concerned here only with
its latest phase.

It occurred to Professor Adolph Frank, of
Charlottenburg, that the easy manufacture of
carbides pointed out a way to the commercial
fixation of nitrogen. In order thoroughly to test
his schemes, he took refuge under the broad =gis
of the restless, experimenting, progressing firm of
Stemens and Halske, whose means and resources
were adequate to every human purpose. At
first he had i mind only the manufacture of
cyamdes, by passing atmospheric mitrogen over
the heated carbide of barium and converting
the cyamde of barmum obtained subsequently
into the most valuable of the nitrogen compounds,
the cyamides of sodium and potassium. He was
entirelv successful mn this operation ; but, mn order
to still further improve it, he resolved to make
a stubborn attempt to utilise the analogous carbide
of calcium 1instead of barium, for it happens that
it 1s not only cheaper, but muchk more efficient
weight for weight. ’

His attempt resulted in a complete surprise,
He found, as a matter of fact, that atmospheric
nitrogen reacted with red hot calcium carbide
in accordance with a little equation, which, with
apologies to the lay reader, we shall insert

CaCz —[— 2N = CaCNz _I_ C.

The result of the reaction is the complete conver-
sion of the carbide into carbon, and into a sub-
stance which, while its name sounds somethin
like the calcium cyanide expected, is wholly dif-
ferent from 1t—calcium cyanamide.

Next he discovered that this calcium cyanamide
on being heated with high-pressure steam, passeci
easily into limestone and ammonia, and finally
he found that, on merely spreading out the material
in the moist air, 1t slowly evolved this same sub-
stance, ammonia. This led him to the natural
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conclusion that the substance might be used as
a fertiiser, and to determune the question he
sent large quantities to Herr Geheimrat, Professor
Wagner, of Darmstadt, to Dr. Gerlach, of Posen,
and subsequently to numerous agricultural stations
scattered over the country.

The result of this expenimentation has estab-
lished beyond all questhon the fact that, under
certain conditions, calcium cyanamide 15 a better
fertiliser than the sulphate of ammona from
the gasworks, and practically equal to the salt-
petre from the mines, weight for weight ot the
nitrogen that it contains For the growth of wheat
it gives its best results when buried four or five
inches below the surface of the soil some eight to
fourteen days before the seed 15 sown, The exact
mechanism of 1ts action has still to be deternuned.
It 1s not unhkely that the calcium cyanamide m
the soil breaks down nto cyanamide itself which
i turn decomposes into ammoma, which oxidises
into mtric acid, and that the mtric acid so formed
unites with the hme constituent of the compound
to form calcium nitrate.

Under the name of ¢ Kalkstickstoff,”” cal-
cium cyanamide 15 now 1 the markels of the
world. The little experimenting Cynud-Gesell-
schaft, which consisted of Siemens and Halske,
the Dentsche Bank, and Professor Frank, has
tarned over the manufacture of Kalkstickstoll
to a large company formed {for the purpose, the
Societa Generale per la Cianamuide, of Rome,
and this company m 1ts turn consists of the Cyamd-
Gesellschaft, the Societa Italana per la fabbri-
cazione di prodotti azotaty, edi altre sostange
per l'agricoltura, and the Societa Ttaliana per
1l carburo di calcio acetilene ed altni gas, of Rome.

In manufacturing the substance, they employ
the latest results of techmical science. The atmos-
pheric mirogen must be separated from the oxygen
with which it is mixed. They, therefore, liquefy
the atmosphere and separate the two substances
by fractional distillation. The oxygen passes off
to be used for other purposes, but the nitrogen
passes suddenly from the mntense cold of hqud
atrr mto the highest heat of the electric furnace
where, through contact with a mixture of coke
and lme, 1t is caught and transformed mto Kalk-
stickstoff The action of the, Cyamd-Gesellschaft
in turning over the fertihser phase of Kalkstick-
stoff to the guardianship of another company,
has left their hands free to exploit 1ts other uses.
These uses are manifold. The fact that calctum
cyanamide, under the action of igh-pressure
steam, passes over all 1ts mitrogen into the form
of ammonia leads to an elegant method of making
this substance and other ammomum salts  The
company has at present a demonsiration plant
m operation for the production ol 1500 tons of
ammonium sulphate a vear. But, nuxed with car-
bonate of soda, or with common salt, and fused,
the cyanamide passes over into the form of ¢yanxle
of sodmm, and tlus cyamde 1s useful for a wvast
number of processes, from silver-plating to gold
extraction. They have a plant for this purpose
vielding 500 tons a year, and n Mexico, for mining
purposes, they are beginning to manufacture the
cyanamide directly at the mouth of the mune.
A waluable use of cyanamide has been tound m
a curious function 1t has of causing the case-hard-
ening of steel, and we find the great firm of Ludwig
Loeve and Co., for one, continually using laige
quantities of it m the manufacture of tools and
of arms for the government.

An interesting substance easily producesl by the
action of acids upon calcium cyanamide (with
an apology to the reader for its hard name) 1s
dicyandiamide, a beautiful crystalline body con-
taining sixty-six per cent. of mtrogen. This sub-
stance, previously known only as a laboratory
curiosity, 15 now made by the ton, and much of
it 18 sold to the dye wndustries for a purpose that
cannot be imagined by the manufacturcrs. Stll
other quantities are sold to manufacturers of
explosives, owmg to the fact thaf when mixed
with other substances it lowers the temperature
m the gun barrel. A very mteresting property
of cyanamide 1s the ease with which 1t may be
made to unmite with water to form urea—a sub-
stance occurring naturally in ammal excretions.
Tons of this artificial urea are now sold to manu-
facturers of pharmaceutical preparations, though,
agamn, for purposes of which the manufactnrers
of the urea have no idea. Guanidine, another
product of the animal organism, 15 also made
from it, and, we are informed, tons of 1t are now
being sold to America.

Still another reaction, of no practical utility
to-day, but impressively significant of a thonsand
utilities awaiting the hand of future man to develop,
is that by which sarcosin unites with this same
cyanamide from atmospheric mifrogen to vield
creatine—one of the actual substances of human
muscle found in extract of meat,

From all these facts it is demonstrated that
we may look forward with a very reasonable assur-
ance to the creation of as many factories for the
fixation of elemental nitrogen as we have smelting

furnaces for the unfixing of elemental ron.
Through all these processes we see the nnwilling
nitrogen, fixed by the genius of man into the active
and useful form, worling not only 1n the thousands
of nitrogenous substances used 1 our civilisation,
but i the sml 1n the plant, and causatively 1
the actions and thoughts and feelings of men,
until, freed of 1ts energy, 1t sinks back mto the
Mirvana of the empty air. We see, too, that
the disaster of which the world actually stood in
immunent deadly peril has been averted, and that
if every pound of saltpetre in the mines of Chili
were suddenly to dissolve nto 1ts elements, the
human race would stll be able to guard itself
against the unhumamty of nature. Though, 18
there this unhumanity of nature ?
Say there be;

Yet nature 15 made better by no mean,

But nature makes that mean ; so, o’er the art

Which you say adds to nature, 15 an art

That nature makes.

Every atom within us moves in harmony with
every atom without, and we that think we move
them to suit our needs or our caprice are but
the crode mmstruments of a Purpose unfilled
and unimagined, but predestinated from the
beginmng of all things.

The present-day practical lesson of this whole
strenuous successful work lhes m the httle object
lesson it affords of the immense 1mportance which
technical sciemce is assuming in our daily hves
and 1 all our industrial operations. The sub-
stitutrton of real knowledge and high technical
skill for the “ rule of thumb’' of our ancestors has
created a revolution m industry. Thus revolution
took its rise in Germany, and it 15 spreading rapidly
to every corner. It 1s spreading siently, too,
because 1t does not pay to tell. Durng the next
five years, the small manufacturer who 1s swept
out of existence will often wonder why. He will
ascribe 1t to the economy of large-scale operations,
or busmess mingues, or what not, never knowing
that s disaster was due to the apphcation of
pure science that the trust orgamsations and
large manufacturers already are beginning to
appreciate.

Copyright.
Cors riHT  Goob  CONSIDER-
of ** lhe Fme Arts Copynght

PHOTOGR \PH
ATION —Section 2

Act, 1877, enacts that the author of, inirs gha.
every onginal photograph shall have the sole
night to sell, copy, engrave, reproduce and multi-
ply 1t for the lLfe of the author and seven years
after is death , provided that when any negative
of any photograph shall be made or exceuted
for or on behalf of any other person for a good
or valuable consideration, the person so making
or executing the same chall not retain the copy-
nght unless 1t be expressly reserved to lum by
agreement m wrnting, but the copyright shall
belong to the person for or on whose behalf the
same shall have been made or executed. Messrs
Stackemann, photographers, were 1n the halit
—as a speculation—of taking photographs of
school bmldmgs by permssion of the prmeipals
1t being understood that the principals need not
buy any photographs unless they so desired. In
1904 Messrs. Stackemann, by pernussion of Rev.
W G Price, the proprietor of a school at Harrow,
took photographs of the school, certain rooms
shown them by Mr. Price, and groups of the cricket
eleven and of the bovs of the school posed by

Mr. Price.  Subsequently Mr. Price purchased
£15 worth of photographs. Mr. Paton published
“Paton’s hst of Schools and Tutors” and the

advertisers 1 this volume used to furmsh im
with photographs of their schools for insertion
in the text. Accordingly, Mr. Paton published
m his book one of the photographs taken by the
Stackemanns which had Dbeen furnished to him
by Mr. Price. The Stackemanns considered ths
an wfringement of thewr copynght, and sued Mr.
Paton accordingly HELD, however, by Farwell,
J.. that the circumstances under which the photo-
graph was taken constituted ‘‘ good consideration "’
from the school proprietor to the photographers,
and that therefore the copynght of the photographs
belonged to the school proprietor and not to the

photographers. Stackemann wv. Paton. 73 L.
Ch. 390.
CoMPANY. SALE OF UNDLRTAKING.—A Provision

in a Company’s memorandum of association giving
it power to sell 1ts real and personal property
does not confer on the Company power to sell
its whole undertaking  Such a transaction can only
be effective it the memorandum of association
reserves to the Company express power to sell
its undertaking  The Rewa Co-operative Darry
23 N.Z. LR a0,

Compary v, Loncigan.

NITROGEN-INOCULATION EXPERIMENTS IN NEW ZEALAND !
BROAD BEANS, SHOWING DEVELQPMENT OF NODULES DUE TO SOIL-INOCULATION,.
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NEW DIRECT PROCESS

Iron and Steel
Manufacture.

MR, MONTAGUE MOORE.

Ix this age of wireless telegraphy, radium, and other
important scientific discoveries, with mvention
approaching ever nearer to the coveted
secret of mrostation, and research seeking to nnravel
the very niddle of the Universe, the thinking portion
of the commercial world, at least, will not be dis-

osed to look askance at the introduction of a
method for the production of steel by what 15 best
described as the direct process. That 15 to say,
the immediate conversion of won ore into malle-
able won, or steel, as the case may be, by a con-
tmuous system 1nstead of the existing mdirect
method with its tardy process of manufacture.
and 1ts relatively large expenditure.

The advantages to be derived from such a system
and its stupendous potentialities for the production
of wealth need not be enlarged upon here: the
millions acquired by Mr. Andrew Carnegle and
other Iron Kimngs will convey sufficient idea of the
opulence that is hidden m a discovery that should
nat only supersede existing methods of production
throughout the world, but embrace all future pro-
ductivity withm its folds.

Such a system has been discovered, and is being
daily utihsed at large works erected at South Mel-
bourne by the * Iron. Steel and Metals Manufactur-
g Company, Lumited ” ; the object of tius Company
1s to continue the work there and elsewhere on a
scale commensurate with the wants of Austial-
asia, besides introducing the system into all the
great on centres of the world.

Procress readers will be mterested to learn how
important a discovery was brought about. To so
explain this 1t 15 necessary to go back to 1882, when
Mr. T. J. Heskett, engaged as an engmeer at Middles-
borough, the great iron and steel producing centre,
first conceived the 1dea—possibly as the out-
come of sub-conscious speculation as to the enor-
mous expenditure that mmght be saved 1f the old
tardy process conld be done away with and a direct
method introduced in its stead. And so, after
what was a natural conception 1m view of the atmoes-
phere m which he was working, with huge blast
furnaces roaring about him—many of them
roo feet high and with a capacity of no less than
40,000 cubic feet, after proceeding from the mere
mcubation of the 1dea to patient practical research,

By W. 8. Bavston,
Patent Atiorney, Melbourne.

MR T J HESKETI.

after having left the Old World and made experi-
ments for many years upon the wonderful deposits
of iron and sand on our West Coast, Mr, Heskett
had found the * open sesame ' to a valuable secret,
the result of which, 1t 15 said, may be the revolu-
tromsing of the whole world’s method of steel pro-
daction.

In 1903 Mr. Heskett went to Melbourne 1n quest

of the necessary capitalistic aid to enable him
to carry out experiments on a large scale. It was
then that he met Mr. Montague Moore, whose
knowledge of chemistry immediately enabled
Ium to perceive the dazft of the mughty idea to which
the patient expemimentation of Mr. Heskett had
apparently given substance; and 1t 15 perhaps
equally due to this gentleman’s kindly encourage-
ment, finesse, and the courage with which he adhered
to his conception of the possibility of the consum-
mation of so long-felt a commercial desideration,
that the many dificulties and embarrassments
that beset the path of the inventor were smoot}}ed
away, and the Iron, Steel and Metals Manufacturing
Company sprang mto existence.

The works at South Melbourne were soon pro-
jected and established, and there with all the assist-
ance the mmd of the inventor could wish for, with
the sympathetic collaboration of experts in
chemistry and mechanwcs, Mr. Heskett proceeded
from mere models and tests by sure and certamn
stiges to the actual working gear for the manu-
facture of malleable 1ron and steel in marketable
form. Noris this all the malleable iron and steel
have already been manufactured there, and have
been adjudged by qualified experts as VeIy good
material, too. Excellent cutting tools of the finest

FEEDING THE ORE.

MR HESKETT AT HIS WORK.

guality have made from the steel manufactured, and
may be seen at the offices of the Company.

In an article such as this a disqqusition on the
various degrees of calorics to be utilised 1n the
process, or upon the chemical symbols and their
equivalents, could not but be tiresome and con-
fusing to the average reader. It will therefore
suffice to give a general 1dea as to how steel is now
made by the direct process,

The prime factor in the system 1s the early reduc-
tion of the ore mto a fine state, and the separation
of the gangue by electro-magnetic treatment, ot
other approved methods of concentration, leaving
behind a pure oxide of won. From an ore-feeding
hopper a constant stream of powdered iron ore is
delivered into a revolving cylinder. This cyhnder
1s lined with fire brick and 1s furnished with pro-
jecting shelves, the office of which is to continually
raise the ore as the large barrel revolves. From
this cylimder 1t passes mnto another and thence into
a metting hearth. But the ore 1s heated to a ce.tain
pont m the first cylinder, 15 deoxidised in the second,
and is next ** balled up ” for wrought iron, or melted
for steel, according to requirement, in the hearth.

The process appears quite sumple, but has been
araved at by means of very careful calculations
and patient scientific mnvestigation. For instance,
the fuel in the plant at South Melbourne is of crude
oll or hydro-carbon gas, made fiom any carbonac-
eous material ; and therefore either deoxidising or
oxidising gas can be used as required. The
deoxidising gas 1s passed mnto the second cylinder
where 1t comes mto contact with the ore, which
h1s been heated by the waste gases from subse-
quent operations brought into the upper or first
cyhnder, after having passed through a regenera-
tive gas furnace. Thus the deoxidising gas in the
second cylinder has reduced the oxide of iren to
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to metallic iron without fusing or melting. These
particles of iron are automatically passed from the
second or redncing cylinder into the melting hearth
1n which 1s a bath of molten metal or slag.

The gas and reduced particles of won enter the
hearth through a fire clay pipe which is protecied
in front by the furnace hning, and by a forced
down draught of deoxidising gas. The particles
fall into the molten bath of metal or slag, where
they are either melted or converted mto steel,
or fused and " balled up ’' as the case may be.

The deoxidising gas covers and protects the re-
duced ore as it falls into the hearth, and thus effect-
vally prevents any possibility or reoxidation before
the finely divided iron particles become absorbed
in a bath of metal or slag.

No chemical reaction takes place in the furnace,
and as a consequence the refractory basic hning
ijs calculated to retain 1its form for a long time
Electro-pyrometers are used in the working plant
so that the temperature may be carefully watched,
and valves are provided for regulating the heat
in the vanous parts of the furnace.

Such, in brief, is a rough outline of the manner
in which commercially pure, malleable iron, or

g
3
3
b
i

to the establishment of iron works there, condition-
ally npon a plant of a certain value being erected.

As the magnetic sand under the new process
1s treated antomatically and without the addition
of any fluxing agent, the profits duc to saving of
cost in ths chrection alone should be considerable.

Arrangements are being made for the erection
of a plant in New Zealand, the scheme being financed
by Sydney nvestors. The Company has also
obtammed a lease ol three hundred and fifty acres
at Lal-Lal, near Ballarat, upon which there 1 an
extensive and rich deposit of heematite wwon ote.

We expect to hear much more of the Moore-
Heskett process of iron and steel manufacture
in the near future.

The Block System and Ticket Collecting.

There appears to be as much 1gnorance of rail-
way terms amongst colonial journalists as 1s
to be found in the startling effusions on raillway
matters that occasionally appear in halipenny
papers. A Cape Town journal, referring to the
greater activity displayed by the ticket collecting

NEW DIRECT IRON PROCESS !

steel, of any desired quahty, may be drawn from
the furnace in two or three hours after the iron-
gand or crushed ore has been passed through
the hopper. And by this direct process results
may be assumed of even greater magnitude than
eventuated from the Bessemer or Siemens ulven-
tions.

Experts who have studied the new process
affirm that amongst the many advantages that
will accrue from st will be: —Reduced cost of plant
by the direct method, as the outlay will not exceed
one fifth of the cost of a blast furnace ; the saving
of fuel by about two fifths; the saving mn fluxes
by about nine tenths; the cost of labour will be
reduced to a minimum, as the process irom the
feeding hopper to the ingot iruck 1s absolutely
automatic ; and last, but by no means least, the
saving of time. By the Moore-Heskett process
pure iron or steel can be made withm three or
four hours, while the indirect process requires
from thirty to forty hours. The saving claumed
15 equal to 25% as agamst blast furnace and con-
verter process.

From a perusual of the above 1t will be found
that by a fawry-like process, over which, by the
way, the Company waves the wand of its patent
rights, the mtermediate stage of pig won 18 done
away with, It 15 clamed that any ore may be
treated by the method, but that the New Zealand
wron sand, as a consequence of 1ts extreme natural
fineness, 15 parhicularly adapted for treatment.
Enormons deposits of magnetic ron sand exist on
the beaches of the West Coast of Australa, and
s0 clearly 15 1ts value recognised that the Govern-
ment has offered to take sixty-five thousand tons
of iron smelted from the sand at English prices,
with carriage and expenses added, and to give,
moreover, a bonus of £1 per ton for the first twenty
thonsand tons produced as an encouragement

DRAWING A CHARGE,

[ Photos by Seays.

staft at Cape Town and m the vicinity, proceeds
to state: ‘‘Until the block system is introduced
at all stations no great improvement can be
expected, for a large percentage of people will
rob the CGovernment whenever the opportunity
occurs, and the present suburban traffic outside
the terminus gives them an abundance of chances.”
We are here faced with a new raifway problem :
How does the block system of signalling prevent
people from travelling without paying their fares ?

1he Turbines of the New Cunarders.

Thz most important feature of these vessels is the
motive power. Themstallation of engmesina liner
capable of developing some 80,000 horse power will
be ansther trumph for British marme engineers.
The power will be divided wto four units, each com-
plete m 1tself, and each driving a separate propeller.
By this disposttion, even should one set of engines
fail, there will still be available sufficient power 10
propel the vessel at some 22 knots per hour. Each
unit wil develop the same horse power. Owmg
to the great breadth of the stup the four turbines
will be placed upon the same platform, and each
will drive 1ifs separate shatt. The propellers
of the mner pair of turbines will be placed just
forward of the rndder in the position generally
occupied, while the screws of the outer pair will
be situated some little distance forward.

The turbmes wil be of buge proportions. In
the case of the Caronza, which s now plying between
New York and Liverpool, and the machinery
of which develops some 23,000 horse power, there
are no fewer than 1,200,000 blades upon which
the steam i1mpinges. From this one gams some
1dea oi the number required for these $0,000 horse-
power engines. The turbmme drums are some
12z ft. in length by 8 ft. in diameter and weigh
13 tons. In the case of the rotors for the low-
pressure turbines an interesting record i casting
operations has been created by 5ir W. G. Armstrong
Whitworth and Company, at the Manchester works,
by thew fuwd-pressure system. This was the
casting of a steel ingot weighing 120 toms, the
largest ever made. The mgot mould, which weighs
180 tons, was filled with molten steel and was
then subntted to enormous pressure in a hydranlc
press, the ram of which, some O ft. n diameter,
wag brought to bear upon the mass with a pressure
of three ftons per square mch. The molten mass
was thus subjected to a total pressure of 12,000
tons. In casting such mammoth ingots cracks and
fissures detrimental to the soundness of the metal are
liable to develop, whereas by the Aluid-pressure sys-
tem the mgot 1s rendered perfectly homogeneous.

Owing 1o the great beam of the shup 1t has been
found possible to place the boilers four abreast
and yet leave ample room for coal bunkers in the
wings. The botlers are of the Scotch type and are
of huge proportions, so that an adequate supply
of steam can be raised in cases of emergency—ii,
for instance,the reserve power of the turbines were
called into requsihion in heavy weather.

Development of the United States Meat Trade.

| PERIOD. ! IMPROVEMENT IN WORKING. ORIGINAL PROCESSES. | ORIGINAL PRODUCTS.
1860-1870 Steam Power, Stationary Kilhng, Curing, Hides and Pelts,
Refnigeration, Artificial Smolkang, Salting, i Smoked Meats, Salt
1860-1870 Cold Storage. Grinding and Cooking ‘ Meats, Sausages, Pickled
i Pickhing, Rendering. Meats, Casings, Tallow
| and Lard.
= — -
i | ADDITIONAL PROCESSES. | ADDITIONAL PRODUCTS,
z 1870-1880 Refingator Cars. Canning. : From matter originally
! [ consigned to the fur-
i [ naces as waste.
i Boues, Horns, Hoois,
Fertihisers, Glue, Wool,
{ Bnstles, Har Skins, Oleo
5 Q1l, Stearme, Suet.
1880--1800 Chemical Laboratories. Refineries. Bone Oils, Phosphorous,
Factory Inspection. Fellmongeries. Albumen, Chemical
Electric Lightmg. Fluds, Pelts, Dried
Beef, Tongues, Potted
Meats, Mince Meats,
Game, Corned Beef,
| Refined Oils, Seap,
| Cottoline, Cottosunet.
, — -
| United States.
! Meat [nspection
18901975 Electric Power. Pepsine, Pancreatins,
Medwcal Dept. Glycerme, Extracts,
Poultiry, Eggs,
' Butter, Buttenne.




342

PROGRESS.

OcToBER 1, 1606.

The ....
A EDX M oto rl

The Ford Model ¢ N.”

Thiis is the Ford four-cylinder 15-18 h.p. runabout
which was announced last summer for sale in the
colony at the very low price of £225; 1ts appear-
ance marks a revolution 1n the automobile trade
The general public has been clamouring for a sub-
stantial car at a price commensurate with other
manufactured commodities, and that such a car
would eventually be offered has been the con-
viction of many who have closely followed the
progress of motor-vehicle manufacture, and for
that car they have been waiting. To buld such
a car, however, means more than 1s reahised by the
average citizen ; 1t means that thousands of such
cars must be constructed to reduce cost, and 1t
15 obvious that such a car dare not have one weak
spot ; every feature, every principle, must be thor-
oughly proven and its ment accurately determned.
It must be of standard construction, free from
freakish ideas and theoretical mnovations, and
once bwlt, to remain without change or alteration
for several years. So every detail of the Ford

FORD MODEL “‘ N " :

FRONT VIEW,

model ““ N has been thoroughly tested before
beginnmg its manulacture, and the car 1s a known
quantity from carburetter to muffler, from tyre
to top.

The specifications are *  wheel base, 84" ; tread,
56” ; wheels, 287; fitted with 2}, imterchangeable
with 37, clincher tyres; engme, 4 cylinder vertical,
157 to 18”7, mm front under the hood; planetary
change-speed gear, with two forward and one
reverse speeds ; shaft drive ; weight about 8oo lbs.
The engine is of 3}” bore by 33" stroke ; the cylmders
are cast in pairs, with mtegral water jackets,
the wvalves are single-piece forgings, imlet and
exhaust being interchangeable. In 1s interesting
to note that the flange at the bottom of the cylinder
is extended so that it 1acludes the bosses into
which these gurdes are forced, thus msuring perfect
akgnment of valves and push rods. A drop forged
crank shaft of the three-bearmg type 15 used,
the cam shaft and cams are cut from one sohd
plece of steel, elimmating all possibility of the
cams working loose, a common occurrence hereto-
fore. The pistons are fitted with four rings mn
two grooves.  The upper ring 1s single and eccentric,
diagonally split. In the lower groove are three
rings—two thin, narrow ones, which are pressed
outward by a wide ring beneath , this s commonly
called bull-mng construction Contrary to the
usnal practice, the flywheel 1 1n front, and 1is
propeller shaped spokes suck air through the Whit-

lock cellular radiator, creatmg a forced draught.
The change-speed gear s of the planetary type
and no 1nternal gears are used, each stee] gear meshes
with a Dbronze one, an alunimum frame supports
the change gear, and the entire power plant 1s very
compact and has a three-pomt support.

The rear axle 15 equpped with Hyatt roller
bearings throughout, and 15 especially well con-
structed, the two-side radius, or strut rods, fastened
to the axie near the rear wheels, are jomed to the
upper end of the sleeve enclosing the dnving
shaft—giving another triangular support.

The sleeve surrounding the shaft terminates
1 a large globe joint 1n the heavy frame cross bar ;
within the globe 1s the flexable unmiversal jomnt
connecting the power plant with the driving shaft.
The carburetter 1z of the latest approved auto-
matically compensating type. A constantly correct
mixture of gasoline and air i3 supphed, regardless
of engine speed or throttle position. The body
1s suspended at three points—on the full elliptic
springs m the rear and swivelled on the centre
of the transverse, hali-elhptic spring in front,
the front spring being shackled at each end near
the steermng knuckle yoke.

The New Zealand agents for the Ford 3otor
Company are the Automobile Co. of N.Z., Ltd,,
of Wellington, who are prepared to fix agencies
for unallotted terntory for the sale and representa-
tion of ihis car.

No Speed Limit for Motor Cars.

INCREASED TAXATION FOR BETTER ROADS

COMMISSION'S REPORT.
TrE feature of the report recently 1ssued by the
Royal Commussion on Motor Cars 1s the recom-
mendation of the abolition of the speed lmut of
twenty miles an hour.

Another stnkimg pomt 1s that the Commission
recommends mcreased and consohdated taxation
on motor cars, the sums so obtained to be spent
on mproving Englhsh roads

The following are the principal recommendations

of the Commissioners as contained i the Duaily

Mail of August 15th last —
DANGER AREAS,

i, Abohtion of the umt of twenty miles an hour
for hight cars, speed to be controlled by the section

of the Act makimg 1t an offence to drive recklessly,
negligently, or in a way dangerous to the publc;

a limit of twelve miles for mhabited places, danger-
ous corners, and lills, etc., where adopted by the
authorities, to be indicated by signals, or m large
towns by due advertisement.

z. Limit for cars weighing fromm two to three
tons with non-resihent tyres to be five miles an
hour.

3. A central department to allocate the revenue
from taxation of cars to the authorities for the
improvement of roads. Amendment of the law
as to extraordinary road damage by heavy
trafic.

4. Enmussion of smoke or wvisible vapour so as
to cause annoyance or danger, and excessive noise
or vibrafion—mnot momentary—to be an offence.

5. Owners to be hable 1if shown to have abetted
drivers 1n commmtting offences, duties of owners
as to giving miormation fo- wdentification of drivers

‘N’ THE 4-CYLINDER MOTOR.

'FORD MODEL

enlarged ; special penalty for bemmg drunk m
charge of a car, and right of appeal when endorse-
ment or fine of over £1 15 imposed.

In dealing with the proposed abolition of the
speed hmit, the Commnussioners admit that chief
constables desired to retamn it. Ewvidence showed
that speeds of forty or fifty miles are rarely atiamed,
though twenty 15 often exceeded. Statistics
show that the police largely rely at present on
the reckless driving clause of the Act, and 1n forty-
six out of eighty-eight counties thev dispense with
limit section altogether,

A suggestion for specially trammed constables
for motor-car duty 15 considered worthy of atten-
tron.

THE DUST NUISANCE.

The Commissioners are convinced that the
main roads, at any rate, must be made more
capable of carrying heavy motor traffic. They
pomt to the remarkable mcrease m cars from 31,000
to 88,600 between January 1, 1905, and May
I, 1906. They believe economy of upkeep will
repay the extra cost of construction. They think
a solid foundation surfaced with gramite or hard
stone, the binding being screened gravel or chippings
of the same stone, the best type of macadam.
The system of " armouring '’ with stone blocks
parts of roads subject to heavy traffic—German
* Klempflaster,” Liverpool ‘' random setts”—
18 worthy of careful consideration. Experiments
with dust preventives—tar, Westrumite, etc.—
have not yet supplied satisfactory information.

While no one method of road consiruction

CHASSE MODEL N

I 3

FORD MOPEL =~ N THE CHASSIS.

can bhe recommended, the Comnussioners unhesi-
tatingly approve the idea of devoting revennes—
not fines—denved from motor cars to road improve-
ment.

The amount collected from motor cars in 19035-G
was about £100,000.

£10,000 IN MOTOR FINES,

A return of motor car offences from July 1,
1604, to June 30, 1903, 15 also 1ssued. The number
of prosecutions was 6,165. Of these 730 were
withdrawn or dismissed, 452 discharged on pay-
ment of costs, 4015 defendants were fined,
g4 were otherwise disposed of. and 5 committed
for trial. The total amount of fines was £10,887.

There were 1,245 prosecutions for exceeding
limits of speed ; 1,152 defendants were convicted,
and g3 charges dismissed.

Odourless Motor ’Buses.

[ Tharty Vanguard motor omnibuses fitted with
the new antomatic lubrication apphance, which
it 15 claimed will have the effect of abolhshing
objectionable smells, made their appearance on
the London streets recently, and more will
follow every week until the entire Vanguard fleet
of 110 cars has been converted odourless vehicles,
The new system costs about f40 a car.
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The Motosacoche.

Messrs. Herbert H. Smith have supplied us
with the following extract from the Motor Cycle,
of May z1st., 1500 :—

Tt 15 a matter of regret that the competition for
light-weight motor bicycles held by the Allgemene
Motor-fahrer-Verband over a course of 178 kilo-
meters in the Vienna and Semmernng district
on the Gth inst., was attended with such bad weather.
The condifions were most unfavourable, as the
rain fell in torrents, and turned the streets into
a veritable guagmire, which proved a sericus
obstacle not only for the hght-weight machies,
but also for heavy ones, and even for antocars. Of
the eleven motor cyclists who started, only two
managed to complete the course. In the compe-
fition were three I} h.p. Austria, three 1% h.p.
Motosacoche, two 14 hop. Schiebert, and three
14 h.p. Bree motor bicycles.

The winner was Hewnrich Drager, on a Motosa-
coche, n 8 h. 15m.., representmg an average of
just over thirteen mules per hour. Baumgartner,
on a 1} h.p. Bree, finished second in 9h. 17 mum.
The result, considermg the unfavourable weather,
15 very good. The bicycles complete, with the
motor and fittings, weighed from seventy-seven
pounds upwards, and the winner carried a twelve-
stone mider over the 1og miles of heavy roads at
a rate exceeding thirfeen miles per hour, wncluding
the climb of the Semmermg hill, which in Austria
is considered a score for the light-weight motor

bicyele.

Mr. Henry Sturmey, the wellknown English
motorist and authority on cars, recently wrote
to The Motor, London, as follows ——

Admitting the pleasure of riding n a six or
eight cylinder car, 1t must also be admitted that
a great deal of comfort and smoothness of running
will be found m a good smngle-cylinder vehicle,
properly equipped 1n the way of fly-wheel. TLast
week I had a friend staymg with me for a few
days who brought his single-cylinder Cadillac
with hum, and T had a very pleasant run on 1it.
Except for a few seconds at starting, or when the
spark was left advanced a Iittle too long on a
stiff grade, the throbbing of the engme was barely
noticeable, so that under general conditions of
driving, the car ran as smoothly and as steadity
as all but the most fastidious could dessre, and
when the remarkable difference i complication
and number of parts 1s taken mmto consideration,
1 reallv do not think that, for the use of the' aver-
age man,” there 1s much m favour of the single-
cylinder. T took my friend for this run over
a farly undulatmg country, and 1t was rezlly
remarkable the way in which the httle car took
quite considerable grades ‘“on her top,” so that
we ouly got on the low gear—there were only two
speeds——three or four times in a 2o mies run,
which, after all, 18 not very much to gruomble
at.

Rich’s Detachable Air Tubes for
Motor Cycles and Tricars.

Tuis handy device, which we illustrate through
the courtesy of Messrs. Dunhll, London, has
a patent joint and can be entirely removed without

- 2 Sorr fussck Moo

Facnor ATTACHED
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PATENT N*4616

taking out the wheel, which is a great convenience
when making roadside repairs, or when fithng
a spare tube. Unlke those of other detachable
tubes, the joint is said .to afford free circulation
of air. -

Dunhill’s Duplex Lens Lamp.

The accompanymng ilustration shows the lamp
that has become generally popular with Enghsh
motorssts, It has a self-contamed generator
and is of 1,500 c¢.p. Both lens and parabolic
reflector are fitted, and the single burner gives
light for five hiours with one charge. Its particular
use 18 directed to side Iighting for large cars,

THE STEAM TURBINE.

——

By tae Hown. C. A. Parsons, C.B., F.R.5.

Tue mntroduction of the turbime commenced in
1884 with a 10 horse-power turbine and dynamo.
The system adopted m 1884 was that of causing
the steam to pass through a large number of tur-
bines 1n series suitably proportioned, so as to utilise
the expansion of the steam which flowed at a com-
paratively moderate velocity because of sts cur-
cultous course through the many turbmes of the
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patent rights were reacgnired, this permitting
of reversion to the original and parallel type, and
subsequent experience has shown that had the
1888 design been constructed in its entirety n
1892z an economy would at that date have been
obtamed about 25 per cent. superior to that actually
realised. There is now no question that the turbine
in its present perfected and economicul form would
in that case have come into gemeral use about
five years earlier, both for land and marine work.
A smmple explanation might be asked for as to why
the turbine should be more economical than the
reciprocating engme. The answer is that the
turbime 1s able to expand the steam fully and
economically from the boiler pressure right down

THE LATEST IG-I2 H.P. ARGYLL, SHOWING THE CAR AT THE ENTRANCE TO BELLEVUE GARDENS AFIER
ITS TIRST RUN IN NEW ZEALAND.

series, Just as 18 the case with water flowing through
a long course of rapids from the lake of high level
to one of ipwer level, the lake of high level corres-
ponding fo the boiler, and the one of lower level
to the condenser. In the imtial stages the course
of procedure commenced with the construction of
a few turbme engmnes of small size, these were
carefully tested and sent out to work and closely
watched by competent men. Defects were
promptly remedied and improvements discovered
which were adopted 1 mew designs and resulted
in gradual accumulation of experience and trade
knowledge. In the first year three engines were
set to work, i the next year ten, and so on, until
at the end of the fifth year, three hundred and
fifty had been put into successful operation, all
of the non-condensing type aggregatng four thous-
and horse power. In 1888 working plans were
prepared for a turbme of the condensing type
which presented hopes of realising unprecedented
economy 1n the use of steam for mofive power
and a great step in the development of the turbine.
It was not tll 1891, however, that facilities were
available for its construction, and the anticipations
were at length fulfilled when m the following year
a hundred umt condensing turbo-generator was
found to consume only twenty-seven pounds of
steam per kilowatt hour, thus equaling the per-
formance of the best triple-expansion engmne of
that date in the drving of dynamos, The turbine
which achieved this result differed materially

from that designed m 1838 because of the temporary
loss of patent rights under which the work had
In 1893 the

been carried on up to this perod.

CADILLAC IC-12 H.P. TOURING CAR,

to the condenser pressure while the reciprocating
engme 15 unable to expand 1t the whole way, as
a matter of fact 1t can only expand it usefully
for about two thirds of the way. This 1s the chuef
difference, the other differences nearly compensate
each other, for instance, the turbme has more waste
from leakage, while m the piston engine there
15 a large waste from condensation and re-evapora-
tion which does not occur in the turbime. Then
agamn the turbmme has flmd friction from steam
and water and very hittle mechanical friction, while
the reciprocating engine has much more mechanical
friction and very httle fluzd friction.

DUNHILL'S DUPLEX LENS LAMEP.

PIAMETER, 81 IN WEIGHT, 64 LB.

The Overland Monthly, published 1n San Francisco,
has an illustration m its July 1ssue depicting the
San Francisco branch of the New Zealand Insur-
ance Company, taken immediately after the earth-
quake. Under the picture 1t 15 stated that this
was the first mmsurance company to start up on
thewr old location m Cahforma street.
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..North Island..
111 Main Trunk Line.

NATIONAL UNDERTAKING.

By Our Srecial COMMISSIONER.

THE HON. SIR J. 6. WARD, K.C.M.6.,

THE HON. W, HALL-JONES,

Premier of New Zealand, Minister for Rallways
; . ey Minister for Public Works and Railways.

" during the Seddon Admiaistration.

PART L.

EveEry New Zealand colomst who takes any mterest
in the progress of his country has also an interest
in the comstruction of the North Island Mam
Trunk Railway, but few are aware of the tremendous
amount of piloneering energy and endurance,
engineering skill and patient constructive mdustry
which has already been expended, and must stil]
be continued, before our national railway 15 an
accomplished fact. The recent statement of the
Minister for Pubhc Works that he hopes to have
the tramns runnmmg all the way from Auckland
to Wellington 1n about a couple of years has brought
the subject prommently before the puble, for there
can be no difference of opinron as to the convenience,
and even necessity, of such a raillway for commer-
c1al purposes, while 1ts value as a factor i settlmg
the interior, and thereby contributing to the general
prospenity of the colony, can be scarcely over-
estimated. In the centre of the North Island
the colony possesses splendid assets m the enormons
area of magnificent timber suitable for nulling
and comversion mto wealth; an mmmense area
of unused land, much of 1t of first-class quahty ;
and wonderful mouniain, forest and 1iver
scenery. The latter, though not so reacily con-
vertible, is none the less valuable, for 1t remams
the property of the people, and 1s for ever the glory
of the country and a source of enjoyment to our
population and of wonder to our kin who visit
us from over the seas. Few city dwellers have
had the opportunity of wiewing the panorama
of the central mountain group—the snow-topped
Ruapehu and Tongariro, with the weird-looking
Ngauruhoe, and 1ts conbtinually steaming crater
between. The means of access hitherto have
been such that only few conld take advantage
of them, but the completion of the Mam Trunk
Line will afford a ready and comfortable means
of obtaining oue of the grandest views of mountan
and forest scenery mn all the world. The splendid
timber resources, which are already bemg tapped
at each end by the Line, will contribute mn no small
degree to the earnings of the ralway and to the
revenues of the State by royalties, and 1f the forest
on such of the land as is best fitted to bear a timber
crop is only re-planted as 1t 15 cut out, this source
of revenue, both as regards freight and royalty
may be made more or less of a permanent char-
acter. Much of the country 1s suitable for dairying
or grazing after the timber has been felled, and
will 1 tune carry a fawr population, which could
hardly exist there without rallway communication ;
wlile the hne will undoubtedly serve another
most useful purpose in supplymg the native land-
holders with an inducement either to make ther
lands productive themselves, or to dispose of
them to Europeans. In the future, too, when
New Zealand takes her destined place among
the mnations, we shall have a strategical ralway
of supreme mportance, secure agamnst hostile
attentions from the sea.

| Pragress;

HisTorRy OF THE UNDERTAKING.

The history of the Line presents some novel
features, and, in view of the interest aroused by
the approachmg completion of _the work, the

. This article was prepared by Mr. H. J. H. Blow, Under-Secretary of Public Works, with
the assistance of Messrs. Holmes, Hursthouse and Ronayne. All were senior officers closely
agsociated with the undertaking. The account of the incident with the Maoris, and of the.
turning of the first sod is first hand from Mr. Hursthouse. The above is cvident from o
papers on Ministry of Works file 19/577. R4&.Vi. (933 “ b s

NORTH ISLAND MAIN TRUNK RAILWAY:

TYPICAL COUNTRY THROUGH WHICH A GREAT PART OF THE RAILWAY HaS PEEN CONSTRUCTED.
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present 1s an opportune time to touch upon some
of the incidents which came in the way of the men
who were identified with the project i 1ts earher
stages.

The inauguration of the * Pubhc Works Policy
of Sir Julwms Vogel, iz 1870, may be taken as the
starting point of ralway-construction works m
WNew Zealand. Prior to that date the Provincal
Governments of Aunckland, Canterbury and Otago
had embarked on a raillway policy of limited extent,
and some of the works had actually been carred
ount ; but as regards the North Island Main Trunk
Railway practically nothing had been done. 1'nder
the provisions of “ The Immigration and Public
Works Act, 1870, the Central Government took

MR. P. 5. HAY, M.A., M.INST. C.E,,
ENGINEER-IN-CHIEF.

charge of ralway comsiruction. Surveys of the
various routes proposed were made, and the con-
struction of certamn lines determined upon ; but
very little m the way of actual construction was
accomplished until the arrival of Mr. James Brogden,
of the firm of John Brogden and Somns, a firm
responsible for much of the railway works n the
early days of the colony. On the 1oth Augusi,
1872, a contract was entered into with Messrs.
Brogden for the Auckland to Mercer railway,
and with this section the Main Trunk Line may
be said to have had its beginnings. 1t 15 mterest-
ing to note that at this time a scheme of combined
railway and steamer service with the lower Waikato
was seriously considered. The idea was to use
the ralway from Auckland to Mercer, then to
take steamer to Ngaruawahia, and again take
to the railway at tlus pomt. The advocates
of throngh railway communication prevailed,
however, and the Line was gradually carried
forward until it reached the frontier lme of the
King Country at Te Awamutu, 100 miles from
Auckland. Regular trafic to this pont was
begun in July, 1880. By this time the idea of
construciing a through line to connect Auckland
and Wellington by rail had assumed definrte shape.
Tn the Public Works Statement of 1881 the follow-
mg passage occurred :—" Unsurveyed intervals
of 120 miles on the west, and 160 miles on the east,
separate the extremily of the Waikato line at
Te Awamutu from Waitara {Taranaki} and Napier
respectively. The Government will lose no oppor-
tunity which may present itself of obtammng such
information with regard to the mtervening country,
as will enable the best mode of completing thus
main arterial line to be determined’” This con-
tamns no reference to a possible central route.
Evidenily, therefore, the idea at that time was
to constrnct either an East or West Coast line.
In :882 the North Island Mamm Trunk Railway
Loan Act was passed, which authorised the raising
of £1,000,000 for the construction of the North
Island Main Trunk Railway, but this Act also
is silent as to the route to be adopted. The un-
satisfactory relations existing between the Euro-
peans and the matwves, and the determination
of the natives to maintain the King Couniry as
a preserve for their own race, were, however,
obstacles to the furiher progress of the Line south-

wards. Construction work, even m the Waikato,

was at one hime not considered any too safe, and
a portion of the Line southwards of Mercer was
carned out under quite unusval cond:tions. The
Government considered it desirable to increase
the defence force in the Waikato, and 1t was decided
to effect the twofold object of having an additional
armed force available in the district, and at the
same time pushing on the construction of the rail-
way. Thus, the Engineer Volunteer M:litia, about
200 strong, was enrolled. These men marched
under arms to the works, piled theirr muskets
and took up their more prosaic picks and shovels,
and then returned under arms to camp, where
a sufficient amounnt of military dnil and disciphne
was exercised to assure thewr bemng available for
defence purposes 1n case of necessity. Ther
work was of course directed by the Railway Engr-
neers, but they were under the command of military
officers. The system worked very well, and the
work done by the men was quite satisfactory.

Tae Native DiFrcoLty.

In the history of the Mamm Trunk Railway
mention is always made of the native difficulty,
and 1t may not be out of place to digress here
and trace the origm of this difficulty and study
its features and results so far as they affected the
progress of the radway., The active hostilities
of 1865 may be said to have come to an end with
the battle at Orakaun, a native village a few mules
from Te Awamutu, Here Rewi, the famons
Ngatimamapoto fighting chief, with 250 brave
but poorly armed warnors of his tnbe, without
water and with very little food, and surrounded
by Goo British soldiers, well armed, resisted all
attempts to take the pah by assaunlt, and when
called upon to surrender, after three days hard
fighting, jumped on the parapet and defied his
enemies, uttering words which have since become
famous, to the effect that the fighting would go
on ‘f for ever, and ever, and ever.”

One result of the war was the agreement between
the two races upon a frontier hine, beyond which
the European and his law were not to go, but where
the Maoris were to retain their own rule and customs.
This line extended from the Puniu river, near
Te Awamutu, on the north to Pukearuhe, in Tara-
naki, and ran down near Ruapehu on the east
to some place not very well defined, in the upper
Rangitiket, which was the southern boundary.
On one point the Maori was firm- he would
sell no more land to the European, and only by
special permission of the chiefs were a few favoured
white men allowed to travel through his preserve.
This attitude of passive resistance was maintained
without advantage or imjury to either party,
unttd Te Whiti, the prophet, by lus sensational
preaching and claims to divine powers, attracted
a large following to Panhaka. Te Whith had seen

|
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some civihisation in his youth; he had acted as
chainman on a survey under Mr. Hursthouse,
the present Chief Engmeer of Roads ; he had been
educated by a mmssionary, and was a keen student
of the scriptures. The story of his alleged super-
human powers attracted the tribes from all parts
of the island, till over 2,000 natives were assembled
at Panhaka. They were promised that the lands
confiscated after the war would be restored through
the nfluence of the prophet, but little harm was
done il a cnsis was brought about by the action
of some of the natives, who, under Te Whiti’s
orders, boldly began to plough the lands occupied
by some of the settlers, evidently with the object
of asserting their right to the land. This arbitrary

MR. H. ]. H. BLOW,
UNDER-SECRETARY FOR PUBLIC WORKS.

action forced the hand of the Government; a
force of armed constabulary and volunteers was
dispatched to Taranaki, roads and redoubts buiit,
and offending Maons arrested, and some lodged
in prison ; but, as this mild form of martyrdom
was rather welcomed by them, and prisoners
were becoming too numerous, they were restored
in numbers to their homes. The Government
force finally took possession of Parthaka without
bloodshed, and the prospective rebellion was
mpped 1n the bud., The effect of these incidents
on the native mind was to bring forcibly home
to them the hopelessness of pursuing forther
the policy of resistance and obstruction to the
progress of settlement in the King Country, and
their long-maintained objection to the construction
of the railway through this stretch of country was
overcome by the Native Mimister, Mr. John

CREEK 37 MILES 54 CHAINS FROM MARTON

JUNCTION ; ONE STEEL GIRDER $PAN OF 156 FT., TWO TIMBER SPANS OF 2G FI., AND TWO II FT.:

187 FZ. FROM CREEK BED TO RAIL LEVE.
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PROGRESS.

OCTOBER 1, 1906.

Progresg,

NORTH ISLAND MAIN TRUNK RAILWAY

15 FT. WATER TUNNEL CARRYING TAIHAPE STREAM UNDER

RAILWAY EMBANKMENT, AT 43 MILES 52 CHAINS FROM MARTON JUNCTION.

Bryce ; and lis successor i office, the Hon. Mr
Ballance, was able to negotiate an arrangement
whereby a strip of land one chawn wide along
the whole route, where 1t traversed Maon land,
with additional widths at stations and elsewhere
where required, was presented ito the Government
free of cost.
EXPLORATION SURVEYS.

The way was now clear for the establishment
of through ralway communication between the
two provinces, and the project was taken up with
much enthusiasm. Exploration surveys to ascer-
tain the best available route were put wm hand
in three different directions. A line to connect
with the existing raillway system of Taranalk:
appeared to be the most favoured. Very little
was known by the authonties of the nature of
the country in the wntenior of Taranaki, so that
exploration bad to be made of the whole of the
area from Stratford northwards to Te Kwiti. Dense
forest was met with in every direction, and the
topographical features were mamly sharp mdges
and narrow gullies, so the work of exploraton
was long and tedious. Mr. C. W. Hursthouse
was in charge of oune party on the Taranaki side,
another part of the country was examined by Messrs.
R. W. Holmes and Morgan Carkeek, all of whom
are still in active service under the Government.
Investigation of what was called the Central Roule
was made by a party under the direction of Mr,
John Rochfort, about the same time; and, so
that mo possthilities might be overlooked, a lLne
was also explored by Mr. G. P. Wilhams, now
of Chnstchurch, which took a more easterly
direction from Te Awamuiu and connected
with the southern raillway system at Hastings,
in Hawkes Bay. Mr. Wilhams was allowed
to go through his survey 1n peace, his only com-
plaint being that in exammung the Maort country
he found that the work occupied twice as much
time as it should, owing to the dilatory halnts
of hus native assistants, and the difficulty of moving
about anywhere without constant long talks
with them. Mr. Holmes' progress was mterrupted
by nattves once ; Mr Rochfort’s party was stopped
at Karior, and he was told that 1f he perseverec
he would be shot, Some dispute about a sale
of land, mm which one of his chamnmen played a
part, was the cause of the trouble which was settled
by a long korero and the discharge of the offending
assistant, the tribe afterwards helping Mr. Roch-
fort to cut his survey line through their lands.

AssaurT oN Mr. HURSTHOUSE,

Mr. Hursthouse had a far more cisagreeable
experience in the northern portion of the country,
and for a time it was feared that the incident
m which he played a leading, though unwilling,
part might result in fresh hostilities between the

races. In March 1383, by direction of the Govern-
ment, he set out from Alexandra (now known
as Pirongia) with Mr. W. Newsham, as assistant,
to explore the couniry from Te Awamutu south
and westward towards Waitara 1n Taranaki
They were unable to obtain a gmde, so were com
pelled to attempt the undertaling alone. They
got as far as Otoichanga by the evenmg of the
first day, where they were told by the resmdent
natives that they would net be allowed to go
further, and must return. This they refused to
do, telling the Macns that their orders were to go
on to Mokau, on the way to New Plymouth, and
that they mtended to deo seo. Mr. Hursthouse
had been provided by the Hon. Mr. Byrce, Native
Muuster, with a letter addressed to the chiefs
whom he was lhikely to meet mm the course of his
exploration, asking them to assist im in the under-
taking. This letter he presented to the natives,
who held a meeting that mght and decided that,
notwithstanding the request of the Native Mimster,
they would not allow the partv to proceed furtiher.
Next morming after breakfast the party started
on their way sonthwards, but were arrested,
brought back to where the Maorns were assembled,
and told that, whatever thewr personal feelings
in the matter might be, they could not allow the

exploration to go on. Mr. Hursthouse told them
he could not hsten to this, and that unless he was
taken back by force he would continue his journey ;
whereupon the Maoris told off two of thewr number,
Aporo and Rawhin, as an escort to convey the
two men back to Alexandra. This Aporo was
the man who had, some tiune prior to the Maori
war, headed the party who broke up the printing
press in use at Te Awamutu by Sir John Gorst.
On arrival of the party at Alexandra Mr. Bryce was
communicated with and informed of what had
taken place. He went to Alexandra and arranged
with Wahanut and Rew1 Mamapoto, the principal
chuefs of that part of the country, that the explor-
ation party would start again on the following
Wednesday ; meanwhile, messengers were to be
sent m advance of the party to tell those on the
road that they were to be allowed to pass un-
molested. The party, with Wetere te Rmgar-
mga as guide, made a second start from Alexandra
on Tuesday, one day before the time arranged
They breakfasted at Te Xopua with the chief
Wahanui, who, in reply to an enquiry if the date
ot departure made any difference, said- ‘ All
days are Wednesdays while you are with Wetere,”
On arnival at Otorohanga the partv were mnformed
by Aporo, thewr recent escort, that, although
the road as far as that pomt was open to them,
they would encounter opposition further south.
At a place called Te Uera on the afternoon of
the same day, Te Mahuki a native of doubtinl
reputation, and some thirty others, who were
waiting on the side of the track, called out to the
travellers to stop and go back. This invitation
was dechned by Wetere, upon which Mahuki
called upon lus followers to arrest the two white
men A scuffle ensued, during which the surveyors
were pulled off their horses amidst great clamour
and excitement. They were then taken a short
distance and told by Mahukt to return. Wetere
te Ringarnga rephed that they would not do so.
Thereupon the Europeans’ coats and haversacks
with thesr contents were taken from them, and,
at Mahuki's command the prisoners were taken
to Te Kumi, about a mile distant, where they
were placed 1n a cooking-house, their hands tied
behind their backs, and thewr ankles secured
by chams. Wetere, the guide, seeing that further
resistance was nseless, left for Alexandra, the nearest
telegraph station, and managed to get a message
through to Mr. Bryce, then in Auckland, who
took immediate action for the release of the pris-
oners. With Messrs. Hursthouse and Newsham,
a Maor named Te Haire, one of Wetere’s followers,
was mmprisoned, but was not tied up, and 1t was
through his good offices that the two Europeans
were able to obtain some food and drink. They
remained 1 the uncomfortable position described

TRUNK RAILWAY .
ONE STEEL GIRDER SPAN OF 22 FT., FOUR OF 33 FT., AND ONE OF 44 FI.
BED TO RAIL LEVEL, §5 FT.

NORTH ISLAND MAIN
MARTON JUNCTION ;

BRIDGE OVER WAITEA RIVER, AT I27 MILES 45 CHAINS FROM

CREEK
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for nearly thirty-six hours, when they were rescued
and liberated by a party of the Maniapoto tribe
headed by Kahu, brother of the chef Wahanwm,
and Huuwrang), eldest danghter of Wetere te Ringa-
rmga. Te Kootl, of ewvil reputation, was at the
time on his way from Te Kuit1 to rescue the men,
and took charge of them immedchately afterwards
and escorted them to Te Kuiti, where they received
every possible kindness. Messages reporting the
circumstances were despatched to Mr. Bryce
and the pubhc mind was somewhat relieved.
Mahuk: was something of a rehgious fanatc,
and at a large meeting at Te Kuwt, announced lis
mtention of making a raid on Alexandra the follow-
ing week. He clamed to have received from
Jehovah power to render the pakehas incapable
of offermg resistance, and although some of the
chiefs endeavoured to dissuade him, with twenty
odd followers he made an abortive attempt on the
promised day; but, with most of s men was
arrested by a party of armed constabulary, who
had been in waiting. He, with several of his
followers, was tried at Auckland for the assault
on the surveyors and sentenced to a short term
of imprisonment. He fell mto the clutches of the
law for several offences later, and spent a con-
siderable time i gaol.

Messrs. Hursthouse and Newsham  resumed
thewr exploration a week later and completed
their work without interruption The Native
Minister himself, with a party which included
two ladies also went through the same country
from Alexandra tc New Plymouth shortly after-
wards without molestation.

SELECTION OF THE ROUTE.

In 1884 the prelimimary surveys were brought
to a conclusion, and a Parhamentary Committee,
consisting of seven members, all representing
South Island constituencies, carefully enquired
mto the relative ments of the nval routes The
report of the Committee states that they had
held nineteen meetmgs, and had exammed thirty-
four witnesses, and had arrived at the following
resolution : “ That in the opumon of this Com-
mittee the best route for the North Island Mamn
Trunk Railway is that from Marton, 72z Murimotu
to Te Awamutu,” This resolution was approved
by six out of the seven members of the Commuttee,
and was afterwards endorsed by the House of
Representatives, and the construchon of the
ratlway, by the route referred to, was a little later
formally sanctioned by both Houses of Parliament
m the Railways Authonisation Act of the same
year. In October of that year detailed surveys
were commenced at Te Awamufu by DMessrs,
R. W. Holmes, Jas. Blacket{ and C. W. Hurst-
house, and later on carried by Mr Holmes as far
as Mokau. At the Marton end smular survey
work was being done under the direction of Mr.
D. Ross, who carned tt as far as the present Taihape
station. From this pont Mr. Helmes again took
charge, and completed the survey, with a little
assistance from Mr. J. D. Louch, to its junction
with his previous work at the north end.

CoNSTRUCTION WORK.

By this time the natives had been won over
to 2 more friendly attitude towards the projected
rallway, and the practical work of comstruction
was taken in hand at both ends The turnming
of the first sod at the northern starting pomnt
on r13th Apnl, 1883, was made the occasion of
a picturesque ceremony on the bank of the Punin
nver, which had long formed the frontier lme
between the Wakato and the Kmg Country.
The then Premuer of the colony, Sir Robert Stout,
was present, together with a representative party
of offcials, settlers and citizens from Auckland,
while the Maoris were represented by the famous
chiefs Wahanw and Rewl Mamapoto about fifty
natives of rank, and some hundred of others.
In all, about 1500 people were present, and a brass
band enlivened the proceedings at intervals. The
spot selected for the ceremony was on the Maon
side of the river, only about four mules distant
from the battlefield of Orakau, where Rewi had
twenty years before distimguished himself at
the head of his tnbe This day Rew:, wearing
a black velvet coat and a tall hat, stood before
the gathering as a friend of the Europeans—Ius
old hatred of the race exchanged for a feeling
of Dbrotherly companionship At the request
of the natives Wahanu dug the first three sods,
which were wheeled some distance by the Premer
and deposited on the ground; later on most of
the earth so dealt with was carried away by the
spectators as mementos of the occasion. There
were, of course, many speeches Sir Robert Stout
addressed some words of good advice to the Maor:s
exhorting them to cultivate thewr lands, educate

their children and refrain from the use of strong
drink. Wahanui teplied on behalf of the native
race m a peaceful and dignified speech, approving
the restrictions on the sale of liquor in the natives’
country, and with characteristic Maori eloquence
urged that the clear water of the Puniu shonld
be the boundary across which hguor should not
be carried. The natives requested that a section
of the Line should be reserved for construction
by them and their wish was acceded to—about
- 1x miles of construction being carried out entirely
Ly Maors on a system of pilecework. Later on
many of their race were employed by contractors
1 the construction of further lengths of the Line,
and the work done by them was to the entire
satisfaction of the authorities.

Construction work at the north end under con-
tract progressed steadily for the next three years,
fifteen mles bemng contracted for in 1835, nearly
twenty miles more in 1886, besides the long Poro-o-
tarao tunnel, a tender for the comstruction of
wlnch was accepted 1n 1885, At about this period
the revenue of the country fell off considerably,
and the financial outlook became less satisfactory.
One of the earhest consequences of the resulting
depression was the diminution in expenditure
on public works, and the idea of carrying the Line
to completion in a few years, which mvested the
work with some enthusiasm at the beginning,
seems to have been abandoned. It became evident,
also, that the early estimates of cost would be
considerably exceeded, and 1t 1s perhaps not surpris-
mg, 1 the face of such discouraging circumstances,
that no further work was undertaken for some
time, although of course the contracts already
let were being steadily pushed on to completion.
In 1889, therefore, we find the line completed to
the Mokau valley, 34 miles south of Te Awamutu,
and work at the northern end in progress only
at the Poro-o-tarao tunnel, an 1solated spot 10
miles lower down.

Meanwhile construction works at the southern
end of the Line were also m progress. Eighteen
mules of comparatively easy work carried out
by contract took the Line as far as Rangatira,
and a contract had also been entered mto for the
Mangaonoho section, compnsiag nearly four miles
of heavier work, when, for the reasons already
mentioned, progress came practical to a stop.

Changes of Government brought new ideas
and policy ; the co-operative system was evolved,
and work resumed at both ends on this principle,
under which 1t has been smce carried out.

The section at the north end between Moaokau
and the Poro-o-tarac tunnel was taken in hand
and completed and opened for traffic in ©8g6.
Steady progress southwards contmnued, and in
1go3 the Ongarue section, terminating at Tau-
marunul, withm a mile of the Wanganui river,
was also opened. A handsome road and railway

NORTH ISLAND MAIN TRUNK RAILWAY
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bridge of steel, 465 feet long, erected by Dessrs.
Scott Bros., of Chnistchurch, carries the line across
the Wanganut nver. This bnidge was completed
in 1903, and the earthworks had already been
constructed for about five miles beyond to Piriaka,
where the hine enters the celebrated Wammarine
forest, and no tune was lost m laywng the rails
after the bridge was available. In 19035 the rail-
head had been advanced to Owhango, another
ten muales, a lot of heavy country having been
negotiated in the mterval, and at present the rails
are laid to Owo, 1g4 mules from Aunckland, with
a prospect of shortly reaching Raurmmu, five miles
further on.

At the southern end renewed activity was also
displayed. The construction of the Makohine
and Pawhakaroa sections was commenced m
1891-2, and during the following year the section
to Mangaonoho was opened for traffic. Early
in 1896 tenders were invited for the Makohme
viaduct, but as no satisfactory ofters were iecerved,
the work was undertaken by the Publc Works
Department’s own worlimen, and the Mangaweka
viaduct was subsequently undertaken m the
same way. Formation works were also put 1
hand beyond these viaducts, so that m 1902,
shortly after the completion of the former structure,
the railway was opened for traffic to Mangaweka,
and the further section to Taihape was sumlarly
opened 1 September, 1go4. The rails now extend
to Turangarere, and are expected to reach VWarouru
during the coming summer.

{To bg continued).

[EprTor’s Nore.—This article is to close 1n next
issue, when the opportumity will be taken to
present our readers with many mteresting and
hitherto unpubhshed matters bearing on the
Mam Trunk Tine. The work of our Special
Commissioner will be accompamned by diagrams
and maps showing grades and deviations, illue-
trations of the types of locomotives to be con-
structed for the Line, and proposals with regard
to time-tables, fares, etc, etc.]

Railway Carriage Cleaning in France.

In England cleanliness 1s supposed to be next
to Godliness, and the rallways keep an army of
carriage  cleaners constantly engaged upon
removing the dust from the exterior and nterior
of railway coaches. The TFrench Ahmister of
Public Works has recently addressed a special
circular to the managers of French ralways,
entitled, * Hygiene, Cleanliness, and Disinfection
of the Carriages and Railway Buldings.” The
Minister remunds the managers of the wvanous
regulations that have been 1ssued to them on the
subject from tume to tune, and adds significantly
that by the decree of March, 1go1, the Mumster
is empowered (o prescribe the measures that he
may think necessary with respect to pubhkc
safety and hygiene. The circular, particularly n
respect to railway carriages, requires that.—
(1) The intenor surfaces of the compartments of
passenger carriages, excepting the seats, backs,
and elbow-rests, shall be covered with material
that can be washed easily, and the furnished
parts should be movable if possible. (2) The
cleansing of the washable parts of passenger
carriages should be rigorously carried out, whilst
the cushions and furniture shall be cleaned in
such manner as shall remove the dust. (3) The
disinfection of passenger carriages must take
place periodically—at least once a month, and
without fail immediately after contammation.
(4) Passenger carriages must be disinfected
according to regulations already issued. (5) Dis-
infection, or at least cleaming, after each Journey
must be effected under the following conditions —
(2} when the carriages have served to carry mvalids
or pilgrims ; {b) in the case of carriages that habit-
ually run to sanatoria and watermg-places (sea-
side” or otherwise} if frequented by consumptives,
and immediately after a case of epidemic disease
has been officially announced by the Mimster
of the Interior. (6) All passenger carriages should
be heated according to the season and suitably
ventilated without inconvenience to the passengers.
(7} A notice forbidding spitting shall be shown
in all carriages and places frequented by the pubhc
or employees. (8) The provision of suitable spittoons
1 all stations and waiting-rooms 1s insisted upon,
as well as in passenger carriages when there 1s
convement accommaodation for them. A long
series of similar regulations is added for applica-
tron to railway buildings, offices, etc,

—

‘With all the numerous mventions that have been
made from time to time mn pumps, 1t might appear
to many that there would be httle room for improve-
ment, but Hawera sends out a patented pump
which is much enquired for.
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The New Dock at Port Chalmers.

This fine dock, excavation. for which are
proceeding, 18 Dbewmng coustructed by the
Otago Dock Trust, a Dbody corporate acting

under the provisions of the Harbour Act, 1870,
The dock was designed by Mr. Robt. Hay, M.I.C.E.,
of Dunedin, and the dimensions are ~—length on
sills, coo ft ; width at coping, 90 ft.; width at
bottom, 67 ft.; width at entrance, 70 ft.; depth
from coping to floor, 29 ft. ; depth of water on sill,
22 ft. The contract 15 let to Messrs. Tuttrell
& Scott, of Christchurch, for £38.061. The Doclk
Trust supples the cement and pumpmg plani,
separate contract for which has been entered
mto, making the total cost of the dock {74,000,
The time allowed for completing the work 1s sixteen
months. The Trust has borrowing powers up
to £1o0,000, and 1t has exercised these powers

up to £7s.000. The loan was rased locally
at par bearmg mterest at 3 9.
Patea Meat Preserving Co—A  considerable

addition has been made to this Company’s works
m the form of a detached msulated bmlding fittecd
up with a Linde refrigerator driven by a suction
gas engmme, supplied by Niven & Co., of Napier,
under a guarantee that the plant wall do the work
of refngeration, etc. Mr. Watt 15 superimtending
the erection of the machmery for Niven & Co.
The freezing this year, mstead of bemng carned
out at the butter-grading depot, will now be done
on the Company's own prernses, and altogether
will comprnise extracting, canmng, tallow rendermmg
and freezing.

Hs 18 soon to go on the stage, where he will have
humself handcuffed to the electric generator, and
mvife any expert m the audience to come oun the
stage and turn on the current. Another of his
performances will be to let a coustant stream
of lightning pass straight through his body. The
hightming will strike Senor Godinez, who is a tall
young man, just beneath the nbs and go out at
the small of the back.

“ When the doctors tested me,” Senor Godinez
declared 1 an mterview, “they made me wash
my hands mn some kind of acid, thinking I might
have some chemucal painted on them to conduct
the electricity around m a circle. I washed my
hands m what they gave me, and I convinced
them that the electricity passed through my body.”

Remarkable Whispering Telephone.

The dictograph 1s the latest in telephones. One
can stand 10 feet away and whisper a message,
or when 3o feet distant speak m an ordmary tone
of voice and the message will be clearly and audibly
transmitted. Its construction is a secret of the
mventer. It can very easily be used by an employer
for dictating to a short-hand writer, as the latter
could take the dictation at any distance from the
speaker, without having to heold a receiver to the
ear. It, of course, works both ways, allowing both
persons to converse equally well. This explains
the name ‘‘dictograph.” In detective work it
promises to prove an exceedmgly valuable adjunct.
Where a third party 1s desired to hear an interview
between two others 1t will no longer be necessary
for the witness to hide behind screens and in other

EXCAVATIONS AT THE NEW PORT CHALMERS DOCK.

Electrically Immune.

REMARKABLE FEATS.

The possession of a remarkable power of with-
standing eleciric currents has led Semor Francisco
Godinez, of Brooklyn, to 1ssue mwvitations to any
one who would like to try to ' electrocute’ him
{(writes the New York correspondent of the Dauly
Express). He even asked Mr, Davis, the New
York State electrician, to attempt the task, but
Mr, Davis pleaded that the execution of criminals
at Singsmg Prison took up too much of lus time
already.

Senor Godmez thrives on 5,000,000 volts of
electricity. At Smgsing they give a man only
7,000 volts to put um to death. Lord Kelvin,
the famous British physicist, once took a nullion
volts of electricity, and lived through 1t, Senor
Godinez says The world wondered at 1t, and
then Nikola Tesla went a step further, and took
a half-millhon more. This was the record up
to the time that Senor Godmez completed an
electric machine, from which he occasionally
recerves mild shocks of 2,000,000 volts, and recently,
he says, he took the lmit of 5,c00,000.

The secret which enables Senor Godirez to make
his body a safe conductor of almost any amount
of electricity was discovered, he says, after long
expermmental work. He has given an exhibition,
turned on 5,000,000 volts, and he never quivered.
Around his wrists were cols of copper wire, and
between the twe hands hghtming flashed back.

inconvenient places. The dictograph can be
hung behind a picture or under a desk, or even
placed 1n a partly opened drawer of the desk, and
will transmit faithfully the entire conversation
to one or more witnesses i another room, or to
a stenographer.

The treatment of nulk fever by sterile air 1s
so successful that two hundred of the Simplex
Sterile Air Syringes have been sold iz the Taranaki
district, meluding a number for the Government
experimental stations,

Cut this out and return with Five Shillings.

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

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

I enclose Postal Note for Five Shillings in
payment of Subscription.
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PROYINCIAL NOTES.

Mgessrs. Mawey & Johns, architects, Lambton
quay, Wellington, report havmg let the contract
for three residences and a two-story factory and
stable in brick at satisfactory prices. The same
firm bave also 1 hand plans of the pro-
jected Royal arcade, Welhngton, for a syndicate,
and the new Primitive Methodist church, New-

{own.
k & % ok ok ok

A new Presbytenan church with a lofty spire

of g6 ft. is nearing completion at Hastmgs, Archi-
tect, C. Trlleard Natusch.
TR
The Taranaki County Counci! have raised

12,000 for re-erecting bridges mm the County.
Steel alone was first tried, and a mmnety-foot span
bridge was erected over the Walongona tiver
near Sentry hill, and one fifty-five feet over the
Waipukn., The decaying flooring and corrosion
through rust, accentuated by the exceptional rain-
fall, prompted the Council to avowd that system
where possible, substituting steel buried 1n concrete.
* % kK kK

Twelve tenders have been received for the erection
of a shop at Karori, The contract will be signed
in a few days. Architect, John S. Swan.

T EEEE:

A residence is in course of erection at Eyreton,
near Kaiapoi, for Mr. R. O. Pixon This buildmg
is of timber, and has ten rcoms with rough-cast
gables and chimneys with tarred clummey tops.
A notable feature of tlus structure will be the
front, which 1s to consist of two wings conveiging
on a central bay formung a forecourt where 1t 1s
intended to lay out a wmter garden. Architect,
H. L. White.

TR X

A ten-roomed house 15 1 course of erection
for the head master of the Gisborne school.  Archi-
tect, C. Tilleard Natusch.

% ok ok ok ¥

The Piaku bridge, thirty feet span with a twenty-
{oot toadway, i1s now fimshed and will soon be
opened for traffic. Considerable skill has been
shown in building this bridge; the trafic was not
stopped at all during the progress of the work—
the new bridge practically enclosing the old one.

# ok Ok % ok ok

A contract has been let for steel girders and
cast-iron work at Nelson. Architect, John §.
Swan : contractors, Robertson Bros.

¥ ok ok o5k ok

A two-story brick buillding to be used as show-
rooms, workshops and foundry is m course of
erection in Manchester street, Chnstchurch, for
Messrs. W. H. Price & Son, brass-founders, pump
makers, etc., of Carlyle street, Sydenham. The
contract price of this building is estimated to be
£2,300, and the firm expect to occupy their new
premises before November.

A gallery and adjuncts in comnection with
St. Peters church, Ferry road, Woolston, 1s m course
of erection. Architect, H. L. White.

* ok ok ¥ K ok

Mr. Ernest Leslie, second master of the Gisborne
school, has recently entered into occupation of
ms picturesque residence. Architect, C. Tilleard
Natusch.

* oAk ok Kok K

The bridge over the Wanganui river on the Tariki
road 18 of three spans, the centre span being Goft.
and end spans oi zo and 24 ft. The height above
water is 32 ft. and the piers are of concrete reinforced
with steel rallway rails. The centre span has under-
fruss beams encased in concrete, with a floor six
inches thick, having expanded steel reinforcement.

I EEEER"

A contract has been let at f170 for the ercction
of a cottage at Petone. Architect, John S. Swan ;
contractor, W. Olliver.

* &k ok & K

A two-storied building of brick with bands of
Qamaru stone the bays and gables of half-
timbered work, is in course of erection for Mrs.
Cook, Armagh street, Christchurch. Architects,
Collins & Harman ; contractors, Thos. Henshall
& Son.

A contract has been let at £3,400 for the erection
of a brick warehouse on Taupo quay, Wanganul
Archutect, John S. Swan ; contractors, Davis and
Browman

R

When the plans are out for the remewal of the
Waiwakaiho bridge we shall be able to give further
mnformation.  The proposal 15 for a concrete
and steel structure of four spaus,two of 66 ft.
and two of 30 ft., clear.

% ok ok & K W

Messrs. Bradley Bros., Christchurch, wish us
to state that they executed the lead hghts in the
West End Chambers, a budding lustrated in our
last issue.

Lt B B

The plans have just been completed for extensive
additions and alterations to Mr. John Marshall's
residence at Tutu Totara., Architect, C. Tilleard
Natusch.

EE I B O

A contract has been signed for the erection
of addihons to a residence at the Upper Hutt
for £300. Architect, John S Swan ; contractor,
Humphries Bros.
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BUILDING OF 100 STORIES FOR NEW YORK CITY,

A large arch bridge is to be erected over the
Waiongona river, Mountain road, having a clear
span of 4sft.; the arch 1s remnforced with steel
rails and expanded steel. The height of this
bridge is 2¢ ft. above the river. The plan shows
a very massive structure, having concrete piers
8 ft. thick with steel rails embedded in them.

%k ok ok ok oK

Mr. Leshe Gorton, of Feilding, is having a
residence erected from the designs of Mr. C. Tilleard
Natusch, who, durmg the past few years, has
acted as arcintect for Col. Gorton & Mr. Norman
Gorton,

I N

Another small span arch bridge 15 going over the
Maketehinu stream near to the Norfolk road rail-
way station. This 15 an arch bridge of 14 ft. span
reinforced with railway rails. The piers are erected
over the QOakura niver, South road, for another
bridge. It was intended to bwld this bridge
of wood, but :t is now proposed to use remforced
concrete ; plans are not yet prepared, but 1t should
be a good structure, as the height of the piers above
water is 25ft. and span 6aft.

Extensrve additions, covering 5o ft. x 8z ft,
are being made to Messrs, Willlams & Kettle's
stores at Port Ahurmn from the plans of Mr. C.
Tilleard Natusch, s son Mr. Rene Natusch, being
i charge of the works under his father. All the
foundations and the party wall are of reinforced
conctete.

Building of 100 Stories.

ConcRETE 15 the building material of the future—
that 1s, concrete remforced with steel rods and small
rails, Not destructible by fire, and defying the
dismtegrating powers of other elements, the com-
pound 15 easilly worked and is cheap, and these
things make the i1deal material for modern con-
struction.

There are predictions that an office and general
mercantile building, as illustrated on this page, will
rear itself m lower New York in the not-far-distant
future to a height of one hundred stories—close
on a thousand feet high.

American engineers began the study of concrete
and the uses to which 1t might be put many years
ago, and 1t 1s believed they have mastered its
problems. There 13 no steel framework, strictly
speakig, m the modern concrete building ; there
18 neither brick nor wood. The foundations are
generally of concrete laiwd on the same base that
foundations for other buildings of like dimensions
are laid upon, and on these concrete foundations
the concrete superstructure is raised.

On the concrete foundations, instead of the
erection of heavy steel posts and pillars, four
or five small steel rails of perhaps the weight of
hght rarlroad rails are placed on end where there
18 to be a pillar, and around these a mould is built,
and nto this the concrete 15 poured and tamped.
This mixture dries, and if properly made is harder
and more enduring than gramte. It will not
crack under heat, no matter how great, nor crumble
under the beating of the weather. The longer
1t stands, the harder 1f seems to become. Stone
of most kinds wall erack, and steel will warp under
stress of extreme heat, but concrete will do neither.

Another thing that gives value to concrete
m the eyes of builders, and also in those of the
owners of the structures, is its comparative cheap-
ness., For one thing, there are no excessive profits.
It 1s as well known as mortar, has been used as
long and 1s nearly as easily maxed, although more
care must be taken.

For ordinary concrete the formula is one part
of Portland cement, two or three parts of sand
and four or five parts of well-broken stone. The
mixing 1s done by machinery and at a speed which
m some cases keeps a steady procession of men
with wheelbarrows carrying the maxed product
from the machme. The cement 1s the most expen-
sive mgredient of the mass, and the greatest danger
m handhng the concrete 15 1n not having the pieces
of stone properly distributed m the mould. The
question of the proper preparation is ome that
must be answered by the man in charge of the
mixing.

As an dlustration of what can be done with
fireproof materials, Mr, Starrett, a New York
contractor, referred to a bwulding which lus company
18 now fimshing for the Umted States Express
Company m New York., From basement to
roof there 15 not an ounce of wood or other in-
flammable material. Most of the fittings are
of metal These things are required by the build-
g laws of the American aty, which provide
that any structure more than one hundred and
fiffty feet ligh must be fireproof. Experience
has shown the architects that to be firemoof,
a building must be as free from inflammable mater-
1als within as without.

The Building Situation ia San
Francisco.

Or the many accounts which have appeared in
the British and American press of the devasta-
tion wrought by the great ecarthquake and fire
at San Francisco, one of the most imteresting
is that contributed by the special correspondent
of the New York Carpcittiy and Buwldimg, who
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was an eye-witness of the conflagration. He
confirms the statement of other observers to the
effect that the great steel-frame buldings are those
best adapted to resist both fire and earthquake.
The Palace Hotel, {for instance, which was among
the first of the buildings to use iron I 1ts construc-
tion was designed to be both fire and earthguake
proof. The earthquake test was successfully
passed. Not a square glass fell from the glass
roof of the immense court, and guests were break-
fasting m the grillroom when the second shock,
abont 8.30, drove out the timid ones.

The effect of the earthquake and the fire upon
many of the most notable buildings of the city 1s
described and 1illustrated, and the wrnter con-
cludes with an estimate of the building situation
as it appeared in the early part of June, when his
communication was despaiched. Considerable
delay has been cansed (he says) by the uncer-
tainty as to the provisions of the new buildmng
regulations, but the Board of Public Works will
not revoke any of the permats for new bwldmgs
granted previous ito the fire. It 1s held by the
Commusstoners that the rules of the commttee
appomnted to revise the municipal bwlding laws
cannot affect cases already decided. Work on
several buildmgs 1m process of construction will
be continued immmedately In addition to these
about sixty pernnts had been granted for buildings
where actual work had not commenced The
plans call for structures of classes “ B* and ** C.”
They will be built of brick, with wooden mteriors,
in most Instances. The Board has been notified
that construction will commence as scon as material
is available.

A big seven-story hotel will be built by Charles
Stewart on Geary street, opposite the Francis
hotel. The building will be a class “ B edifice.
A six-story brick structure, ongmally intended
as a storehouse, will be erected on the corner
of Jackson and Drumm streeis. A six-story
building will also go up in East street, between
market and mission,

No class ** A" permits are out, except for build-
mgs which were partially erected before the fire.
No permits will be granted from now on until
the new laws are formulated and passed. Applh-
cations for building perm:ts of all kinds received
datly by the Board of Public Works are being
kept on file pending developments,

The Comnussioners have requested that City
Architect Shea be allowed to confer with the
Commussion on Revision of the Bulding Laws.
The architect does not favour the drastic regula
tions proposed by many. He believes that unless
some latitude 1s allowed 1n the use of inflammable
material the building industry will be paralysed.

San Francisco BUILDING REGULATIONS

The idollowing are the bwmlding rules mm San
Francisco for the temporary period wvntil new
building laws are compieted, as adopted by the
Reconstruction of Buildings Comunttee and Board
of Public Works :—

Rule t. Permits will not be required to erect
temporary one-story structures of galvamsed
iron or wood, but they must be removed at ninety
days’ notice.

Rule 2. All permits for permanent structures
must be obtained from the Board of Public Works.

Rule 3. Permnis will not be required for repair
of chumneys or roofs damaged by falling chimneys
or other causes, but permit for use of said clumney
must be obtained from the Building Committee
before any chimney can be used or fite started.

Rule 4. All bwldings outside burned district
which were badly damaged by being thrown off
therr foundation or out of plumb must secure a
permut for repair of said buildings from the Board
of Public Works.

Rule 5. All matters pertaming to side sewers
must be referred to the Board of Public Works.

Rule 6. Permits for operation of factories
using steam or other power except electnicity
must be obtained from the Building Commuttee,

Rule 7. All factories operating by electrical
current must obtain a permit from the Department
of Electnicity, and a further permit from the
Committee, before operating therr plant.

Capital 1s also waiting for the new bwlding
ordimance. So far there is no wnkhng as to what
the new permanent restrictions and limitations
will be. DBut there is not the slightest doubt that
new skyscrapers will be built. The State Board
of Architects makes a number of suggestions
in relation to the restricttons of the comng
bmlding ordinances. Thorough inspections and
investigations have been made through the burnt
district, and it has been found that safety 15 not
a question of style of architecture, but quahty of
workmanship.

Cornices and arches need not be excluded from
the new city. ‘Where they were properly anchored
and bult they withstood the shock and the fire
both. It 1s the opmion of the Board that the city
need not be without its picturesque cormices and
decorations.

OcTOBER 1, 1906
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VICTORIA ARCADE, AUCKLAND,
OF BRICK CONSTRUCTION
ANCE €O, AT A COST OF £29,000.

We learn that smce the above was written the
Counci! on Buwldmg Laws have decided to recom-
mend the followimg ordinange —

“ On streets 8oo ft. wide, or over, the height of
buildings facing thereon shall be unlimited. On
streets 8o ft. wde, or over, the height of bwildings
shall be limited to 200 ft.”

Internal Decoration of Houses

Tue days of plaster, as appled to ceilings and
walls, are already numbered. We hive m a pro-
gressive age: fireproof matenals such as metal
cellings and walls, combined with the rapdly
expanding use of {ferro-concrete, are efiecting
a transformation m building canstruction that will
undoubtedly tend in the future to the increased
durability and beauty of the home. In countres,
too, where the danger of earthquake 15 ever present,
the new materials have increased value, and mn
New Zealand the reformation in bwlding con-
struction set in long ago with the mmtroduction
of metal cetings, which may be noticed in almost
every up-to-date house that 1s mow completed.
We have yet to experience, however, a modern
building constructed entirely of metal, similar
to that which 1s often fitted out by the Metallic

THIS HANDSOME BUILDING IS ACKNOWLEDGED TO RE THE BEST EXAMPLE
IN THE NORTHERN CITY.

IT WAS ERECTED BY THL NEW ZEALAND INSUR-

Roofing Co, of Toronto, Canada, and which we
hope to ilustrate m a future isswe. The metal
cellings made by this Company are specially
adapted for use 1n business houses, churches and
private residences They are made from soft
steel plates embossed mto an almost countless
variety of designs, with harmonious adaptations
of each pattern to smt the walls, cerlings, cornices
and other members. These plates are made so
mathematically coriect, and the designs embaossed
with such absolute precision, that when put into
place the jomts are totally imperceptible, and
the pattern continues throughout the entire ceiling
or wall as though it were put on in one great piece,
Ouce m position the decoration 15 commenced—
the scope for the decorator’s art being quite un-
hmited. A great advantage connected with the
use of these metal plates 1s thewr ease of fixing,
s0 that when placed in a new building they are
simply nailed on rough lining or wood furring strips ;
and when 1t is desirable to install a metallic fimsh
m an old building where 1t would be inconvenient
to remove the plaster, these furring strips are
run over the plaster and the steel plates fastened
to them, thus enabling the whole to be firmly
stayed into place and at the same time obwiating
the litter usually associated with the handling
of plaster.

The sanitary feature in metal ceilings and walls
15 of almost equal importance to that of proof
against fire orearth-
quake ; for thongh
a fire or earthquake
may not occur for
years, the danger
from disease germs
18§ ever present.
Metal finish, how-
ever, gives no
chance for such
germs to get a foot-
hold, for it may be
cleansed by wash-
ing, without any in-
jury to the decora-
tion, and a possible
hiding place for
germs is thus ren-
dered out of the
question. The costs
of metal finish for
walls or ceilings is
cheaper than
plaster, and their
durability and
pleasing effect are

mcomparably  su-
perior.
The system adop-

ted by the makers
13 for prospective
purchasers to send

GRAND STAIRCASE, WELLINGTON TOWN HALL,



OCTOBER I, 1000,

in an outline sketch of the room or rooms
to be fitted out showing the shape and exact
measurements of the walls and ceilings. Any
skyhghts, windows, doors, stairways or other
offsets require io be accorately located on this
diagram, as well as the size and Jocation of
beams. If a cornice is required, then 1t 1s neces-
sary to show how far 1t comes down on the wall,
and the heght of walls should be taken from top
of wood base or dado, where there 15 one, to the
celling.

Through the courtesy of Messrs. Smuth & Smuth,
New Zealand agents for the Metallic Roofing
Co., we are enabled to show on page 354 two
very fine interiors equipped with the * Interior
Metal Finish."

MR. GEO. HUMPHRIES, A SUCCESSFUL INVENTOR.

HUMPHRIES® SCAFFOLD BRACKET.

+

A few months ago we published 1n these columns
a descriptton of Humphres’ Patent Scaffold
Bracket, which had already commanded a large
sale in New Zealand. Since that article appeared
patents have been apphed for m nearly every
country of the world, and M. Humphries has
been in Australia to place his invention upon
the market there. The success of the bracket
in Awustralia has been immniediate and phenomenal
Builders have at once recogmsed its mamfold

advantages, many thousands have been sold
and the demand 1s greater than 1t 15 possible to
immediately supply. The 1inventor has now

adapted s bracket for use on brick buildings,
a simple yet exceedingly strong claw arrangement
bemng used which passes into a space left wm the
brickwork and having an eye which receives the
hook of the scaffold bracket. This arrangement
very much extends the scope of the invention, and
the result of the employment of the bracket on
brick buildings has been a very large saving in
cost of scaffolding. One of our illustrations shows
the bracket in use npon the dome of the mamn build-
ing of the Imternational Exhibition, Christchurch,
and another illustration shows the bracket employed
unpon a brick signal station m course of erection
near Melbourne. There 1s no doubt that the
invention fulfils a want whch has been felt by
builders for centuries past, and 1t 1s satisfactory
to know that a New Zealand buider has suppled
the deficiency.

UsE
UPON THE DOME OF CHRISTCHURCH EXHIBITION,

}]'UI\H?I—IRIESl SATETY SCAITOLD BRACKET [N
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THE ROTOITI ENTERING THLE NEW CUTTING IN

THE NEW ENTRANCE TO NELSON
HARBOUR.

&

By E. Cowrrs, RicHMOND.

ProBaBLy no public work ever undertaken in
Nelson has aroused keener interest among Nelson
residents, as well as the frequenters of the port,
than the new entrance to the harbour, through
the boulder bank, now 1n course of construction.
As may be expected opmions, both professional
and lay. have differed ; and 1t has needed a large
amount of perseverance on the part of the managers
of the undertaking, the Nelson Harbour Board
and 1ts staff, to bring the work to 1ts present satis-
factory position.

It may fairly be said, talking a practical view
of what has been accomplished, that the main
difficulties of the enterprise have been overcome.
When the 1dea of cutting a new entrance through
the Dboulder bank was first brought within the
domain of ‘‘practical politics,” 1t was feared
that the redoubtable * bank ' might have a rocky
foundation, or core, which would mvolve expensive
blasting operations Tmal bonings, however, were
made, and the results encouraged the engineers
to hope that no rock would be met with. The
subsequent dredgmg operations have fully realised
their expectations and a channel has been cut
through the banlk, 13 it. m depth at low water
spring tides, and 200 ft. 1n width at 1ts maximum
depth. While the dredge was digging out the
channel a wall was constructed on the south side
to protect the bank from the scouring action of
the tide. This wall consists of rough masses of
a spectes of gramite or metamorphic sandstone,
the heawviest pileces, ranging up to over § tons,
being placed on the outer face of the wall, which
has been extended 630 ft seaward, from the outer
Ime of the boulder bank.

In order to test the utility of that portion of
the channel which had been carried to 1ts full
depth night out to deep water, the Nelson Harbour
Board, m July last. resolved to temporanly put
1t mto actual use, accordmngly, the new entrance
was officially opened on 3oth July.

The Umon 5.5 Co's Rotoitr left the railway
wharf with 800 passengers on board—the largest
crowd that has ever left Nelson wharf i one vessel.
Captain Collins, plot and harbour master, was
in charge, and the steamer passed through the
new channel, brealing the nbbon stretched across
it, amudst the cheers of the crowd on board, the
spectators on the bank, and those lming the wharves
and llls, On the return ot the vessel to the wharf
congratulatorv speeches were delivered and a
presentation made to the chamrman of the Board,
Mr. john Graham, M.H R. In the course of his
speech Mr. Graham quoted the appended uterest-
mg and mmportant tigures of expenditure to date
m connection with the znew cut —

RECTIPTS AND EXPENDITURE ON ACCOUNT H ARBOUR
Works Loax To JULY 14, 1506,

RLCEIPTS,
A M P Soctety, at | per cent. interest £43 00O
Dechentures at 4 per cent nterest . 6,200
Miscellaneous receipts . 36
General account (part cnvmgs transferred
to Loan Account) . .. .. LN
Total .. . - .. .. £33 710

THZ BOULDER BAXNK, NELSON,
EXPENDITURE.
Cost of dredge and other
plant 421,577
Engmeer's commissions and
fees - 2,770
Accident msurance and mis-
cellaneous .. .. 250
———me £27,507
Cost of stone (contract) for
rubble wall 10,795
Dredging—
Wages (includmg Dredge-
master) . £5.933
Coal for dredge 2,233
Stores 1,253
Total £9.419
Shore works—
Wages (mcludmg Resident
Engineer) £4,3515%
Coal for crane 100
Stores 403
Total £5.110
e 14,529
Total £ 52,92—1
Funds still avallable—
Balance, Current Account £689
Ralance, bank deposiis .. 6,040
Balance, debentures 12,800
£21,429

This statement shows in simple form that the
total cost of wages, coal, and stores expended
on dredging and shore works combined has been
not much more than one-half the cost of the plant

HUMPHRIES' SAFETY SCAFFOLD BRACKET USED IN
THE ERECTION OF BRICK SIGNAL STATION NEAR
AMELEOURNE.
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CEILING DESIGN CARRIED OUT ENTIRELY 1IN METAL TINISH
AND SOFIIT LARGE COVE,

THIS DESIGN IS SUITABLE FCR LARGE ROOMS.

BORDERS, MOULDINGS, CORNICES BEAMS

AND WALLS.

and engmeer's commnussions, etc, viz  £14,529
against £27,507—and the amount still avalable
15 almost half as much agam as the snm already
spent on dredging and shore work added together.
viz. £21,429, agamnst £14.520.

The occasion was undoubtedly ome of great
mmportance  to Nelson. It demonstrated that,
though not complete, the new cut 15 now available
for traffic, and at tunes, too, when the old entrance
could not be safely used. The Rotoit1 on a subse-
quent visit was detamed at the outer anchorage
by a dense fog, when it hited 1t was too late to
go in by the old entrance, and the new one became
temporarily blocked by the hnes of the dredge,
which was at work widening the channel. But
the limes were let down and the Roloiti entered
the haven in fine style, passirg the dredge in the
fawrway of the inner channel. Detention at the
outer anchorage for several hours was thus avorded.
Other Union steamers have used the new entrance
several times, and the largest of the Anchor Com-
pany’s fleet has gone out at dead low water.

Captamn Collins, the piloi, stated m us report
to the Harbour Board that mn lus judgment and
experience the new entrance, even i 1ts present
incomplete state, 1s so much better than the old
one, that he would *‘ unhesitatingly use the new
channel under all conditions in preferenice to the
old ome.”

Simce the official opening m July, the dredge
has been at work deepening a chaunel over a bank
inside the harbour. When this 15 completed,
the present opening s to be widened by cutting
away a ‘““bench” 150 ft wide, so that the total
width at maximum depth will be 350 tt. It 15
confidently anticipated that this width will be
suffictent for all practical purposes, and 1if exper-
wence justifies this anticipation, the extra expense
of a wider passage will be avoided. When the
dredging operations reach the base of the south
wall, the other blocks of stone will probably shde
down the sides of the bank, and form a protective
lining to the south side of the channel, where
the current is stronger than on the north side.

The question of a wall on the north side of the
channel 15 at present m abeyance The mnorth
pank does not at present appear to need protection
from the tidal currents; and it seems probable
that the south wall will give ample protection from
the wave action. The erection of a north wall
would have the effect of lengthenmg the narrowest
part of the entrance, where the current is strongest,
a result which wonld be obwviated if possible. But
a final decision has probably not yet been arrived
at, and the Board will be able to construct the wall
if needed, after the rest of the work has been com-
pleted.

A well-defined current has been set up through
the new opening, and has already deepened the
soundings outside the harbour by about 3 ft. In
the middle of the cut the softer material has been
washed out below the dredge level, so that 1t will
be comparatively easy to get a greater depth
than onginally mtended, tf that should be found
destrable. The channel over the bank msaide
the harbour will doubtless be kept clear by the
current,

To sum up the present position, 1t may famrly
be stated that the Nelson Harbour Works have,
as far as completed, proved a decided success :

THE PIECEF SUPPLIED INCLUDE CENTRES,
FRIEZES, TFOOT MQULDING,

and 1t 15 not too much to expect that when the
projected operations are fimshed, Nelson will
be able to receive visits from the largest ocean
hiners that visit our shores, When 1t 1s remembered
that this result will, m all probability, be achieved
at a cost well withun the original estimate, the
Nelson district 15 to be congratulated on the pros-
pect of obtamng a harbour suited to present-
day navigation, which will not be a burden on
local finances. It 15 believed that the ordmary
revenue of the Harbour Board will be sutficient
to provide for working expenses as well as interest
and charges on the loan

In the course of lus speech at the official opening
of the entiance, Mr Graham, the chairman, acknow-

RESIDENCE DESIGN CARRIED OUYT ENTIRELY IN METAL FINISH,
THE PIECES SUPPLIED INCLUDE DADO CAPPING, WALL PLATES, FRIEZES, CORNICES

EMBOSSED METAL.
BORDERS, MOULDINGS, AND CEILING PLATES.
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ledged the powerful aid the old members of the
Board had given him, and thanked the new members
for the assistance rendered. He alse referred
to the encouragement given to the undertaking
by the late Mr. Seddon, and by Mr. Hall-Jones.
Referring to the executive officers of the Board,
Messrs. Barrowman (engineer), McHarg (dredge
master), R. Catley (secretary), and Captam Collins
(harbourmaster and pilot), Mr. Graham said he
was proud to be the nommal head of such a staff
of men who had the interests of the work so much
at heart. )

The following are the members of the Board :—
Messrs. J. Graham (chairman), G. Talbot (treas-
urer), R. McKenzie, M.H.R., W. Coleman, W.
N, Franklyn, O. W, Hauby, F. Trask, M.L.C.,
A. Hounsell, P, Beast and A. Bisley.

Japan Objects to State Ownership.

The prospect of State-owned railways meets
with no greater approbation i Japan than in
other countries that are thus blessed. Already
part of the railways in Japan belong to the State,
and a wrnter m a Tokyo contemporary thus caustic-
ally refers to the shortcomings of the State-managed
ratlway —

“In connection with the movement n favour
of the railways of Japan bemg nationalised and
made a Government monopoly, 1t 15 most sincerely
to be hoped that the common sense of the people
at large will prevent the scheme being carried into
effect as 1f all competition 15 removed there 1s no
knowmg to what extent travellers may be incon-
vemuenced. I am a daily traveller on the section
between Yokohama and Yokosuka, and if the
management on that section 18 a fair sample of
the admmmistration on other parts of the line,
I can only say that it would seem as if the Govern-
ment Railway Burean must be managed by persons
who have undergone a State examination and
been selected on account of their incompetency.

‘" Between Kamakura and Yokohama, a distance
of only about 13 nules, the trains usually take
about one hour to * crawl ’ the distance, the carriages
are filthy, uncomfortable at any time, and bitterly
cold and dranghty in winter, and the service is
simply rotten Delay and confusion takes place

at almost everv point of the line.'”

HALL IN RESIDENCE, FINISHED WITH
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Applications ¥
& for Patents.

-

THE following hist of applications for Patents, filed
m New Zealand during the month ending 135th

Septernber, has been specually prepared for

PROGRESS.

21645—G. Euston, Melbourne, Vic, and H. S.
Williams,  Toowoomba,  Queensland  Step-
ladder.

216046—M, A. Grant Kalgoorhe, W.A.  Roasting
aurtferous earths

21647—M. A, Grant, Kalgoorhe, W.A. Con-

version of burat aunferous clays imto pottery, etc.

21648 —M. Junss Wellington  Securmng outer
wearing faces to soles.

21649—A. Murdoch, Dunedin  Soap.

21650—A 1. Hoban, Scargslt  Stirrup won.

21051—H. Cornck, Wellington  Ascertaining

temperature of baled goods
21652—H. J. Bettany, Welson  Compressing and
storing compressed air on bicycles.

21653~H.  Stephenson, Edenham Fencing
standard.

21654 —E. H. A. Lambert, Wellington  Ascer-
taimng temperature of baled goods.

z21655—¥F. T. F. Evans, Auckiand Tripod
harrow

21656—H. Pike, Mount Albert Chid’s cot

attachment to bedstead.

216057—G. H. Herbert, A H Byron, and R. R.
Richmond, Wellington . Castors and bearings
for machmes.

21658 —]. Aunderson, Dunedin Ball valve.

21650—D. Hayward, Bloxwich, Eng. Curry-
comb and brush.
21660—A H and D J Byron, Wellington  Band-

cutter, sheaf-carrzer and feeder lor thresher,

21661—DBarber’s Interchanging Heel Company,
Limited, London, Eng Securmg tips and
protectors to soles. (W Barber).

21662—The  Witch  Dust-cxtractor Company,

Limted, and W, Gniffiths, Bummgham. Eng. .
Removing dust from carpets

21663—L. B. de Laitte, London, Eng.  Producing
carburetted air.
21664—F. Burks, Manchester, Ing Dumb-

bell.

21665—A. T. W, Allan, Thames  Twnber pack.

21666—A  J. Hall, Thornleigh, N.S V.  Feeding
brush with pigment.

21667—G. W. Leadley, Wakanuw
and slicer,

Turnip cutter

21668—T. Dobeson, Sydney, N5W.  Incubator
and brooder.

21669—S. J. Emery, Windsor, Vic Comned
collar and harness.

21670—]j. D. McLaunn, Pohangina  Toaster

and griller.
21671—E. C. Powell, C. MacArthur, and F. Smith
London, Eng, Rotary engme

21672—J. H. Johnston, Christchurch  Linoleum
polisher and window cleaner.

21673—E. H. A, Lambert, Wellington  Testing
heat of baled goods.

21674—G. S, Morson, Melbourne, Vie.  Brake-
actuating apphance

21675—F. H Maxwell, Kerang, Vic. Crushing
battery.

21676—W. H. Wharfe, Auckland Separating
fibre from kaurt gam.

21677—H. Doyle, Sydney, N.5.W,., Vacuum

cleanmg apparatus.

21678—W, T. Wungfield, Melbourne, and C. W,
Hermann, Wimndsor, Vic.: Stamp pad.

21679—]. A. Sayward, Victoria, B.C. Loading
and unloading humber.

21680—W. F. Darling and S, T. Chancellor, Hobart,

Tas. Levellng staff,

21681—G. Turner, Blepheim:  Tomato-forcng
house.

21682—D. W. McLean, uethven Surveying
and range finding.

21683—]. Foster, Welhngton Candle extin-
gusher,

21684—A, H. Baker, Ascot Vale, Vic.© Rock
drithing.

21685—F. Henry, Waikiwni  Flax dressing.

21686—S. Philip, Taita  Hoe.

21687—F. de J. Clere, ‘Wellington Glazing
bar.

21688—R. 5. Tonlinson, Dunedm - Trolley
pole.

21680—W. Dall, Dunedin  Bias adjustment for
bowls.

21690--J M. Crabbe, Dunedin- Door and gate
closer.

21601—]. Greenfield, Dunedm . Nosebag.

276g2-—J. Nelson, Dunedin- Cutter for sand
or suction pump.

216013—A. L. Speden, Timaru  Caster.

PROGRESS.

21694—E. Hayes, Rough Ridge  Wire couler.

21695—J. D. McLaunn, Pohangina  Reducing
nsk of fire 1 wool, ete.
216g6-—]. D. McLaurm, Pchangma  Lamp-glass

cleaner,

216g7—W. H Nishet, Sydney, NSW.  Pneu-
matic brake.

21698—J. Gill, Edmburgh, Scotland  Rotary
moflive-power engie.

216900—G G Holmes, Pigeon Bay,” Window
fastening.

zi700—E. Deister, Fort Wayne, US.A Ore
concentrator.

21701—S ] Gallagher, Chnstchurch - Horse-

conirolling means.
z1702—]. A. Steele, Tamaher:
vester-binder
21703—W. Tate, Sydenham .
21704—W L Davidson, Cheviot

Apron of har-

Lifting jack.
Butter presser,

etc
21705—G W. Poulsen, Kampor and F. W. Wal-
shaw, Richmond  Flooring and hinng cramp.
z1706—F  T. Page, Dannevirke Retaming

kerosene pump 1 position.

21707—A. Parker, Dannevirke  Vending postage
stamps

21708—5 Kinzett, Kaimatarau Pump,

z1705—]. P. Maloney and H. Chisholm, Fortrose :

Station or sfreet indacator.

zi71o0—]. H. Warren, Albert Park, T. Blades,
Footscray, and J. Wren, Kew, Vic.. Pre-
venting locomotives overrunning the danger
signal

21711—W. Thorburn, Seattle, U.S A Levelling
and projecting angles

a1712—H Thomson Petersham, N.SW.  Door
stop.

21713—W H Nisbet, Sydney, N.5.W.  Pnen-
matic brake valve.

21714—]. Parker, Euroa, Vic. Rabbit trap.

z1715—Y T. and J. A. Munro, Leongatha, and
D ] Chandler, Fitzroy, Vic. Branding tool,

21716—W., Baldwin, Sydney, N.S.W.  Fastemng
and jomung roofing

z17i7—P  Brown,
cutter.

21718—F. Peters, Melbourne, Vic. .
or heating.

217t9—D Price, S, Hill, A. Taylor, A. and W,
P, McElhone, and H. S. Bracy. trading as the
Acme Manufacturing Company, Sydney, N.S.W. ;
Nail-malong machine.

z1y720—T. Grainger, Hobart, Tas. Stock feeder.

z17z1—E. C Kilgour, Albert Park, Vic.* Acety-
lene-gas generator.

z1722—T. J. Newberry and A Walker, Geelong,
Vic Chimney.

z1y23—W. Moore, Mataura

21724—W. C. Lawrence, Waitara

21725—F. W Payne, Dunedin
rent to wheel.

21726—F. C. Brown, Komata Using products
of combustion to drive turbme engme

Rakaia  Turmip and root

Milk ccoling

Hand sheep shears.
Spade.
Directing cuz-

ary2y—F C  Brown, Komata Ore treatment.

21728—3W.  Beamsh, Cromwell-  Collapsible
hox.

21729—E €. Hutton, Dupnedm  Flax dressmg.
(£ W Hutton).

21730—A. J. Border, Welhngton. Flax-bleach-

mg process.

21731—A.  J. Border, Wellington  Flax-drymng
Process

21733—G. Coates, of Winteislow, Eng.- Wire
stramer

21734—E W Hart, Luton, Eng, and W. P.
Durtnall  Brockley, Iing Propulsion  of
velucles

21735—N. ], Gooder, Wellington  Trolley
head.

21736—T. Mudburn, Tavercargill: Artifical mm-

nowW
21737—]J]. B. E. Hird, Tomoana
dition of wool bales

Testing con-

21738—C R Rodgers, Melbourne, Vic,* Wm-
nowing and seed grading apparatus.

21739—F W. Meakimn, North Carlton, Vie,  Stor-
mg fresh fruits and produce.

21740—]. B. Marshall, Broken Hill, N.S.W.:
Rock dnlt

21741—F. W, Smith, Paekakariki  Ascertain-
taining temperature of baled goods

z1742—Woaod, T, A, V,, London, Eng.  Cleaning
and dyetng wool, ete.

21743—7F. ] Whelan, Hawthorn, Vic.: Knife

cleaner and sharpener.
21744—]. C. Drewet, Auckland . Trolley head.
H. Patterson, Otahuhu, and G. B.
Roller tug for harness.
Wall hook.
Grind-

21745—~ W
Jones, Auckland

21746—Pickering, P., Wellington

z1747—Hebbard, ], Broken Hill, N.S.W. -
Mg ores Il pans.

21748—W. Levinson Christchurch *
chamber.

21749—F. A. Pun, Gleniferne, Vic.- and W. H
Blakeley, Melbourne  Double action lift and
force pump.

Water cooled
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21750-—~], Chnstie, Dunedin  Street
or tram-rail cleaner.
21751—A. W. Jaggers, Gwisborne  Roofing tile.

21752—H. A, Cutting, Radley . Paper file.

Warepa,

21753—R. O. Clarke, Hobsonville- Pipe, dramn
ete,, mlet,
z21754—F. W. Smuth, Paekakarniki ‘- Ascertain-

mg temperature of baled goods.

21755—P, Maher, Wendonside Draw gear for
vehicles,

21756—D P Palmer, Chnstchurch: Folding
chair,

21757—G. E D. Seale, L. C, Knght, and F. G.
Smmb, Christchurck  Electnically controlled gas
highter and extinguisher.

21758—H C. Radmussen, and J. F. Smith, Lyttel-

ton  Candle stick and match holder.

21759—F. Keats. Sheffield© Reel for fencing
wilre.

21760—A. M. McNedl, Wellington. Leg roping
cows. (A. C, MacNell, Brunswick),

21761—H. W. Pennmgton, Gisborne: Marking
board,

21762—R. J. Lawrd, Auckland Concrete muxing
machine.

21763—]. C. TFountamn, Parkinll, Canada, and
J. LE. Wilkinson, Petrola, Canada. Exhaust
condenser.

21764—A Polson, Hoqmam, U.S A, Collapsible

box (P. Henrich, Hoquam).
21765—C. B. C. Story, Lanes, Eng., and J. A.
Wauchope, Schull, Ireland Ore crusher.
21766—A. H. Byron, D. J. Byron. and R. R.
Richmond, Wellington  Treating flax fibres.
21767—S. T. Smith, Dannevirke  Cheese cutter,
21768—8. T. Smith, Dannevirke Collapsible
box.
21700—]. W. Cloud, London.
brake apparatus.

Compressed air

z1770—P. B. Delany, South Orange, U.S.A. -
Telegraphy

2i777—]. H. Krause, Nightcaps, Southland:
Hedge slasher.

21772—J. Morris, N. Wales, US A.: Artificial
teeth

21773—A A, Stephenson, Melbourne, Vie.  Vap-
oriser and burner for hquid fuel.

21774—F. J. Owens, San Francisco, U.S.A.  Fur-

nace burner for hquid hydro-carbons,
z1773—G. E. Partridge and J. McLonghlin, Crom-

well  Pasting and hanging wall papers,
21776—A. ], Border, Wellington  Treatment
of flax.
z1777—]. Keats, Sheffield Hillside and single

furrow ploughs.
21778—E. P Blake, Waverley
21776—]. Tinker, Christchurch
for vemcles,
21780—W, Pickering,
0. Ekensteen, Sydney,
programme holder,
21781—H. L. Mamlands, DBurkes

Power generator.
Speed mdicator

J. W. Boultree,and H.
NSW Hat and

Animal trap.

21782—W. H, Scharf, Montreal, Canada - Lso-
type machine.

21783—W. H. Scharf, Montreal, Canada. Lino-
type machine,

21784—H. 0. Cassels, Invercargill  Attaching
covers to horses and cows.

2r785—W E. Hughes, Wellington: Operating

railway indicator boards. (J. Gleeson, Redfermn,

N.8.W., and F. C. Allen, Ashfield, N.S.W.).
21786—E Moss, Christchureh Stamping or

franking letters, ete.
21787—Akbweselskabet  Burmeister and Wains

Maskinog Skibsbygger:, Copenhagen, Denmark .

Centrifugal drum or apparatus. (P. and O.

Prollins, Copenhagen}.

2:1783—D. J. Smith and J. J. Scott, Dunedw.:

Hair pun.

21786—]. T. Jebb, Auckland Egg carrier.

21790—] L Rastrick, Avckland. Tube scraper,

21701—W. Whyte, Wellmgton: Temperature mi-
dicator and fire alarm.

Full particulars and copes of the drawings and
specifications m connection with the above applica-
tipns, which have been completed and accepted,
can be obtamed from Baldwin & Rayward, Patent
Attorneys, Wellingten, Auckland, Christchurch,
Dunedin, &c.

The New Cunarders.

It 1s difficult to realise the immensity of the pro-
portions of these new lmmers. They will each be
approximately 800 ft. m  length, 88 ft. wide,
by 6o fi. deep. They will displace 43,000 tons;
and in order to obtain the mimimura speed of 243
knots per hour, the gigantic turbines wall develop
some 80 000 horse power. If stood on end beside
St. Paunl's Cathedral they would tower to twice
the height of that edifice, while if floated beside
it the top of the masts would almost reach to the
dome of the bwlding. Therr superiority in all
dimensions over the largest existing vessels 1s
complete,
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Our Industries: s-Lukes Cos Stove.

making Branch.

It is now close upon thirty-five years smce the first
stove-making business was established m New
Zealand. Up till that time we were almost wholly
dependent on the foreign-made article, the number
of stoves imported 1n 1870 and distributed amongst
a population of 250,000 bemng 3,000, This, com-
pared with 200 stoves imported last year to serve
a population of 857,539, demonstrates very clearly
that mportations have decreased by a considerable
amount. Time has bronght some mnotable m-
ventions, even in such a prosaic device as the cook-
ing-stove. Benjamin Franklin, great electrician
and engmeer of the 18th century, invented the
apparatus known in America for many years as
the Franklin stove, which was entirely open n front

but to securing draught for the thorough combustion
of fuel and the utihsation of a maximum heat
therefrom in the most useful and healthful manner.

In New Zealand stove-making has become an
umportant industry, because 1t 15 possible to turn
out a stove which 15 1n all respecis equal to the
imported article landed at an advance m price
of 25%. Another advantage gamed through
this industry is that we manufacture stoves in
accordance with our own requirements. The

foreign manufacturer 1s not aware that the majority
of stoves used in this colony must be designed
for burming wood, and that, consequently, they
should possess abnormally large fire-places ; there-
fore, it may- be fairly assumed that he has not

with two entrances, one facing Blair street, the
other Allen street. At the Blair-street end of
the moulding-shop stand a large and a small cupola,
the former being always in use while the latter
is kept as a stand-by, or for the purposes of work
not requirning the fullest possible supply of metal.
These cupolas furnish the grim side of an iron-
founder’s business, and to witnesg the molten
metal running at a white heat and the flying
sparks enveloping the men, as they alertly shaft
from one place to another in disposing of the glow-
ing torrent, 1s a fascinating sight at any time.
There is one man amongst this company of smoke-
begrimed and silent workers who occupies an
important position, and he is the smelter, or
furnace-man. He can either make or mar the
cast. Not only 15 the smelter required to scienti-
fically charge the furnace with coke in order to
maintain g uniform heat, but he has to gauge the
right amounts of pig and scrap iron intended
for conversion into “stove” metal. The adept
smelter, too, can have his metal ready for the
moulding box in a quarter of an hour after the
starting-up of the furnace, and thereafter he
15 able to supplv 1 cwt. of metal every three or
four minutes, The forced draught for the cupolas

MESSRS. LUKE'S STOVE-MAKING BRANCH, ALLEN AND BLAIR STREETS, WELLINGTON.

and was used generally for the dual purpose of
cooking and heating. From that date to the
present mmprovements have accompamed each
new stove model to such an extent as to give
us in the article of to-day an appliance of the
highest efficiency for use in the lutchen. It 1s
interesting, also, to note that the introduction
of chimneys mto houses took place m the 14th
century, and opened the way to all modern improve-
ments in the kitchen stove; thus, the efforts
of inventors have not only been directed towards
bettering shape and mtroducing compactness,

MOULDING-SHOP .

IN ADDITION TO STOVE CASTINGS MESSRS.

troubled himself as much over the constantly
changing conditions of hving, away from s own
land, as 1n persistently exporting stoves built up on
principles which he thinks we onght to accepi.
Twenty-five years ago the capacity of Messrs.
Luke’s works m Wellington was a modest two
stoves per week; now eighty to one hundred a
month can be manunfactured with ease—stoves
measuritg from 2 ft. up to 15ft. i length. The
buwilding mn which this indnstry s carned on. and
which will in fime have three stones added to 1t,
has a frontage of 1ooft., and a depth of 200 ft.,

PROGRESS

LUKE EXECUTE ORNAMENTAL IRONWORK

IN THIS DFPARTMILNT.

15 furnished by a 7} h.p. electric motor driving
a Barker centrifugal fan; while the removal of
slag 1s carried out by means of a flux inside each
cupola, so that when the metal is poured out the
quantity of impurnties deposited with the metal
in the ladle is reduced to a minimum. Busy
hands are waiting to hurry the liquid mass to the
moulding boxes, of which there are 200, where
sandy receptacles, fashioned by brass moulds into
the shape of the oven door, or fire front, or what-
ever the particular moulding 1s to be, are waiting.
Part of the outfit of this moulding department in-
cludes nearly six tons of brass moulding plates which
effect 2 considerable saving of time in the moulding
of the parts, while tending to a more satisfactory
production than that which used to be identified
with the old-fashioned pattern moulding, and it
15 now possible to witness at Messrs. Luke & Co.’s
establishment a complete casting carred out
with a brass moulding plate in ten minutes.

From the moulding-shop the crude casting
13 transferred to the fetthng-shop, where the fettlers
brush away the remaining sand and tnm up the
parts prior to handing over to the fitters, The
stove faces intended to be bright, and which are
always the delight of the neat housekeeper, are
now handed to the polisher who 1s seen plying his
occupation to the accompamment of the whirr
of highly revolving grinding stones, emery buffs
and calico mops, which in turn do their work so
well that the polished piece of metal held up to
the eye appears as reflectent as a looking-glass.
Fitters next take the parts and assemble them
for the shaping of the stove, which, when put*
together, 15 finally passed on to the paint shop
to recewve finishing touches.

Several munor departments, such as the smithy
and won-working shop, are situated at the Blair-
street end of the works, The iron-workers prepare
the ovens, ash pans, copper boilers, etc,, while
for the angle-bending of }” plates, when cold,
a powerful Rhodes bending machine is installed.
The high-pressure wrought and cast boilers, and
those of copper for both high and low pressures,
are made 1 tius department, and they are
important features of modern stoves in a
cold climate, being designed for a maximum steam
pressure of 8o lbs. per sq. inch, and tinned
mside for the purpose of warding off the
mjurious effects that would otherwise supervene
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on the use of copper alone. These bolers are
constructed on the horseshoe principle and they
are said to heat much more rapidly than those
of the old-fashioned shoe type. Another
specialty carried out under the same roof as the
stove-making business is cast and wrought iron
work of every description; thus, the variety of
products extends beyond ranges and oven work of
all kinds to fences and gates and ornamental 1ron
work generally.

In concluding an interesting wvisit to Messrs,
Luke’s stove-making branch the representative
of ProgreEss was conducted through the show-
room and general offices situated on the Allen-
street froni. The showroom contamns many
samples of the products of the works, and the
general offices are hoth roomy and well-hghted,
two features conducing to the rapid despatch
of the firm’s engineering, boiler-malkmng and brass-
founding business conducted at the Te Aro
Foundry.

The whole of the works, both tn connection with
the range department m Allen street and the Te
Aro Fouandry m Victoriz straet, are under the
jownt management of Messrs. Chas. M. and J. P.
TLuke, as managing directors,

THE GALLITZIN TUNNEL.

+*

By PrestoN CHaMBERS, C.E., AUCKLAND.
By last mail news reached us of ihe completion
of the Gallitzin tunnel on the Pennsylvania Rail-
way, U.S.A. It was designed to relieve the traffic
across the Alleghany mountains at an eclevation
of 3,000 ft. above sea level 11 miles west of Altoona,

Until recently all east-bound traffic passed
through the ongmal double-track tunnel known as
the old Gortage road, bulit in 1851-5 and widened
for railway use m 1898 ; and all west-bound traffic
took the Alleghany tunnel about 200 yards north
of 1it. This latter tunnel, while unnecessarily
wide for a single track, has been found to be rather
dangerously narrow for double lmes. It has a
horseshoe cross-section of 24 ft. wide by =zoft.
lugh, and could not therefore advisedly be simultan-
eousty used for both freight and passenger service.
Smee the completion of the new tunnel each west-
bound track passes through a separate tunnel
while both east-bound tracks take the old Gortage
road.

The new Gallitzin tunnel 15 parallel with the
Alleghany omne, and B8oft. distant from it. It
has a down grade west to east of 1 m 100, and 18
driven chiefly through rock at a depth of about
joo ft, It has a cress-section of 174 ft. wide by
20 ft. high in the clear above the top of the rail
The side walls are rubble for g ft. with a concrete
roof arch z2 i, thick, with a springing hne 15 ft.
above the bottom of the side wall. Safety alcoves
are placed 200 ft. apart on alternate sdes.

The rock negotiated 1s of a variable character.
At the west end of the tunnel sandstone was en-
countered ; at the east end chiefly shale. Lime-
stone, coal and slate were also 1 evidence, with
a little fire-clay. No trouble was experienced
from water, the tunnel being driven from both

ends without air shafts. The headngs were started
14 ft. wide by g ft. high, and enlarged to the full
dimensions m advance of the bench work. This
was removed 1n two hfts. The first one was 7 ft.
high, and the second 10 ft. The total excavation
for the tunnel wm progress was 21 cubic yards.
The work m the headng at the west end was
easier than that at the east end. Four preumatic
Ingersoll-Sergeant drills operated on two columns,
making 16 holes about 1o ft. deep m a full shift
of 8 hours. The heading was then enlarged by
three holes on each swle drilled during the might
while the permanent timbers were being set, and
the top bench, which was kept about 50 it. behind,
was being perforated with a transverse row of
six holes. These were fired at 5 a.m. and all
debris removed by 10 a.m. Foarate gelatine was
the explosive used throughout the workings.
All debris was shifted by Manon A7 steam
shovels, with the shortened dipper handles and
booms, 1 conjunction with 3 yd. wooden side-dump
cars running on a 3 ft gauge track. At the west
end, where the grade rose from the head, the
ballast trucks were swilched out by a Lambert
hauler. At the east end no howsting was required.
At tlns end of the tunnel the materal m the
heading was often so loose that satrsfactory blasting
was extremely difficult. The charges blew out
mstead of bringmg down the rock, ami a large
amount of extra timbering had to be resorted to
in the way of intermediate verticals and swde
posts for the support of the arclung Although
the bench work was rendered easier the general
progress at this end averaged only 8¢ tt per month

as against about 200 it. per month at the west
end where little timbering was found to be necessary.

Alir was delivered from a power house at a pressure
of 100 lbs. through a 6in. pipe carried between
the rails of the track to the old parallel tunnel.
At the west-end entrance a 4 in. branch was taken
from this pipe and carried to the west heading,
being reduced as it advanced to 3 and 2 inches.
The main pipe was reduced to 5 im., and carried
through the old tunnel to the east end, where it
was reduced to 4in. and carried to the new tuz}nel
and returned through it towards the west heading,
thus providmg an air supply always conveniently
accessible throughout its entire length.

The side walls were built by the day shifts.
Single lengths of 6 1n. cast-iron drain pip_ing were
placed at 20 ft. intervals horizontally into the
foot of the walls and connected, by reducing elbows,
to 4 in. cast-iron piping carried up to the solid
masonry, or concrete backing, to the haunches
where the open ends of the piping were covered
with brokem stone to facilitate drainage. The
facmg of the walls was battered to a line fixed
by carefully adjusted wooden turnplates. This
system of dramage was found perfectly satisfactory
throughout the tunnel, except for a short distance
near the western end, where a persistent leakage
was rectified by strippmg the arch-packing and
laymmg 1m a waterproofing of tar. The cawnity
was then carefully repacked with dry rubble around
the permanent timbering, and no further trouble
was experienced.

After the completion of the tunnel very great
inconvenience was occasioned by the smoke and
fumes ejected by the passing locomotives. The
atmosphere at times became so overcharged with
carbomic-acid gas as to be unbearable, and remedial
action was absolutely 1mperative. Relief was
effected by the construction of a ventilating appar-
atus, consisting of a sheet-iron hood about so it
long enclosing 2 track, and having an inner surface
cowncident with the soffit of the tunnel arch and
walls. The outer surface converged from the outer
end of the hood to the entrance of the tunnel so as
to give a wedge shaped cross-section. A Sturte-
vant blower was installed at the extremity of the
hood on each side and which dehvered air through
1t to the funnel entrance, where a narrow opening
in the mner face of the hood permitted the blast
to be forced into the-tunnel parallel with its axs.
Trams now pass through the tunnel m one direction
only, and as the grade 15 up from this end they
are usually drawn by two locomotives in front and
a pusher behind. As soon as the leading loco-
motive enters the tunnel the fan is started and the
large volume of air forced into the space between
the tramn and the tunnel lning drives the smoke
m advance of the locomotive, and, there being
an abundance of fresh aw, the driver can keep
the cab windows open. The second locomotive
does not work in the tunnel, and the smoke from
the pusher never reaches the front of the train.

The total amount of concrete used was 12,000
cubic yards, for which 12,400 bushels of Portland
cement were requmed. On an average 2% lbs.
of explosive were expended per cubic yard. About
2 000,000 ft. of permanent timbering was erected.
The tunnel was built m 2z months with a force
of 300 men and an outlay of £100,000. Itisa very
striking example of what can be effected by well-
directed energy supplemented by the necessary
funds

rrocrzcs N
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INTERIOR OF SHOWROOM AT MESSRS. LUKE'S STOVE-MAKING BRANCH
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RECENT DECISIONS.

" LANDLORD anND TENANT., ANNEXATION TO THE
FrEEHOLD. INTENTION IO MAKE HOUSE PART OF
Lanp,—Mr. Smuth was the transferee of a lease,
granted by Mr. Rewd’s predecessor in title, which
contammed a covenant by the lessee to erect on
the land a buwilding worth f50. When Mr. Smith
became transtevee, the lessee had already erected
on the land a small wooden buillding affixed to the
soil.  To this Mr, Smith attached a wooden dwell-
mg house, and on another part of the land he
erected another wooden dwelling house. Both
rested by thewr own weight only on brick piers.
To each bulding wooden steps nailed to the verandah
were attached, and the bottom tread of each
rested on a prece of timber on the ground. Tt s
the practice 1 Queensland to bwld houses upon
plers or piles with wron plates to break the con-
tmuity between the building and the ground,
and not to attach the buldings by spikes or nails
to the piers, 1n order to prevent the white ants
getting to the building. Mr. Reid sued Mr. Smith
for an injunction to restramn hun from removing
the bwldings at the end of the tenancy. HELD
by the High Court of Australia that the true test
m  determmmg whether a chattel has lost 1ts
character of chattel, and become part of the free-
hold, is to enguire what 15 the object and purpose of
its being attached to the freehold that if such object
and purpose 18 not the enjoyment of the chattel stself,
but the better enjoyment of the freehold, 1t must,
be taken to have become part of the freshold,
and that, having regard to the intention of the
parites as mamfested by the degree and object
of the annexation, the buildings in question had
become part of the freehold, although not fastened
to the sol, and that the inpunction should be

granted. Reiwd v, Swuth. 3 Commonwealth L.R.
057.
LinpLornp v. TexNanT. LeEssor's COVENANT

10 REpaIrR.-—Mrs. Torrens was the assignee of the
lease of three floors of a house near Piccadilly Cir-
cus, which contamed a covenant by the lessor,
Mrs. Walker, to ** keep the outside ot the premises
m good and substantial rtepair,’ The house,
which was about 200 years old, was absolutely
worn out, and when the adjomung houses were
pulled down for rebuildmg purposes, the London
County Council served notice on the premises
that the house was m a dangerous condrition,
and that certain walls must be taken down so
far as they were decaymg and out of form. Mrs,
Torrens 1mmediately notiied  3rs. Walker's
solicitor, and m a month had to give notice to the
guests m the hotel to leave. Notlnng was done
by either lessor or lessee, and after an order had
been made ordering the owner to do the works
and not comphed with, the County Council pulled
down the walls and left the house umnhahtable
Mrs., Torrens then sued Mrs. Walker for an m-
junction to restram her from keeping the outside
walls of the premises out of repair and lor damages.
Heip by Warnngton, J., that the lessor’s cove-
nant was a covenant to repair on notice, and not
otherwise, that there could therefore be no breach
of covenant until the notice of the L C.C at all
events, and that after that date there was no
breach of covenant becaunse *‘ the house had by 1its
own inherent nature fallen mmto the comdition
i which 1t was then found to be:; repairs were
out of the question, and nothmg could be done
but to rebwld the front wall and the greater part
of the back wall, to do which was not within the les-
sor's covenant 7 Torvensv Walker. 75 L [. Ch. 645,

LanpLorRD Vv, Tinant. COVENANT TO Pavy
QUTGOINGS. PavING ExXprENsES.—Mr. Greaves leased
premuses i Sheffield to Whitmarsh Watsenr & Co.
for 21 vyears, the latter covenanting to pay “all
rates, taxes and outgomngs, now payable or heie-
after to become payable 1 respect of the demised
preruses ' During the term the Sheffield Corpor-
ation did paving work m front of the premises
Mr. Greaves had to pay f£22 as lus proportion
of the expenses, and sued the Company to recover
this amount as an ' outgomg ’' withia 1ts covenant,
Herp that the paving expenses were outgoings
payable 1n respect of the prenuses and must he

paid by the Company. Greaves ». Wihitnarsh
Watsoi & Co, 75 L.J. K.B. 633.
MASTER AND SERVANT SECRET COMMISSION.

Dismissal WitHour Notick. Mr, Swale agreed
to Dbecome manager of the Ipswich Tannery,
Limited, for five years The agreement piovided
that he should give his whole time and attention
to the busmness and that he should be entitled
to six;months notice of the determmation of his

employment. The directors of the Company
consulted him and he advised them about the
msurance of the tannery buildings. Without
therr knowledge he accepted the position of cash
agent to the Alliance Insurance Co. with which
he msured the tanneiy buldings, and from which
he recewved commussions i respect of such nsur-
ances. The Company gave hun three months’
notice only. He sued 1t for six months’ salary.
HELD by Kennedy, J. that, although Mr. Swale
had not actively concealed his insurance agency
and had apparently not shown the shghtest bias,
vet that s secret receipt and retention of the
commussions from the insurance company was
muisconduct which constituted a ground for mmme-
diate dismissal without notice. Swale v, Tpswich
Tamuery Lumuted, XI. Reports of Commercial
Cases 88.

EmrrLovER'S LiaBiniTy., DEFECT IN CONDITION
oF Wavs —Section 2z of ** The Employers Liability
Act, 1882, enables a workman injured by reason
of any defect m the condition of the ways, works,
machiery or plant connected with or used mn the
business of the employer to claim compensation
from the employer, as though he had not been
a workman. In other words it excludes the defenee
of common employment m such cases. DIr.
Metcalf was a tool earmer i the employment of
the Great Boulder Proprietary Gold Mines, Limited,
and it was his duty to descend the shaft, about
2,000 feet deep, at certam himes and visit every
level Owng to the negligence of the * platman ™
m omitting to raise certain ‘‘ chawrs "’ or frames
attached to opposite sides of the shafts by linges,
the cage at the 1,100 feet level came violently
upon these “chairs” and the plamtiff sustained
serious mjuries, 1 1espect of wluch he sued the
Company HEeLD by the High Court of Austraha
that the tcrm ' defect n the condition of the ways ™
means a defect m orgmal construction o1 subse-
quent condition, rendering the appliance unfit
for the purpose to which 1t 18 apphed when used
with reasonable caie and caution, and does not
apply to the neghgent workmg by a fellow-servant
of an apphance n itself without defect. Aetcaly
v. The Great Boulder Proprictary Gold Mincs,
Linuted. 3 Commonwenlth L.R. 543

Sarg  orF MILK. ADULTERATION. ‘RITTEN
WaRrraNTY —Mr Stevens, a mlk dealer, bought
his mulk from Mr Mottt under a contract for fixed
periocical deliveries of mulk, and, being a cautious
main, before the delivery of any milk obtamed
from Mr Mott the iollowing warranty T
guarantee that the mulk supphled by me to Mr,
Stevens 1s perfectly pure and with all its cream
as the cow gives 1t. Francis Mott.” Four months
later, however, Mr Stevens was prosecuted for
having sold new mulk not of the nature. substance
and quality demanded, masmuch as 1t contained
16 per cent. of added water. He proved that
he had sold the milk in the same state as when
he puarchased 1t from Mr, Mott and produced
Mr. Mott’s warranty, relymg on the section of
the English statute from which section ¢ of “ The
Adulteration Prevention Acts Amendment Act,
1895 "' 15 taken. Hzrbp, however, by Lord Alver-
stone, C. J., and Darlmg, J . (Rudley, J., dissenting)
that there must be a written connection between
the warranty and the particular consignment
n cuestion, and that, m the absence of evidence
to show such connection Mr. Stevens could not
rely upon the warranty. Mr. Stevens should have
seen that Mr Mottt affixed to each can of nulk
a tabel i some such form as this  * This milk
15 supphed by me under an agreement, dated
the —— day of ——and I warrant the same to
be pure and unadulterated new muk with all 1ts
cream  Wealts v Stevens 22 Tomes L R G2z

CompaNy VeTinG Parers —The articles of
association of the Le Ror Miming Company pro-
vided that votes mught be given either personally
or by proxy, and that il a poll were demanded
it should e taken i such manner as the chairman
of the meeting should direct A poll beng de-
manded, the chairman directed the poll to be taken
by means of voting papers. HEeLD by Joyce T,
that talang the poll by voting papers was unaathor-
sed and mvalkd  Medlollan v Le Ror Mining
Co  XIIT Reports of Bankrupny and Company
Cascs 05.

BangrurTcY. PRErgrRONTiAL PavyMENT  Couar-
Misston —Among the claims entatled to preferential
payment m bankruptcy are the wages or salary
of any clerk or servant m respect of services 1en-
dered to the bankrupt during the tour months
mnmedately preceding the date of the bankruptcy
petiftion  AMr  Goodwmn was employed by Mr,
Klem as a commercial traveller at a salary of
£2 per week and & comumission by way of salary
ot 3} per cent upon all busmess transacted b:\’
tum, When Mr. Klemm became Dbankrupt Mr
Goodwin had recerved his £z per week but about
£25 was due to lum for comumssion Herp by
Bigham, J., that the commssion was part of
s “salary " and was entitled to prionty In
ve Nicru. 22 Times L R. 664
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Driving
is doubly enjoyable when the
vehicle is fitted wilh

|Dunlop Kelly
IRubber Tyres

NO NOISE. NO RATTLING

AND

NO REPAIR BILLS

Scac taor Ilosirated Price Lise

K MELBOURNE, SYDNEY ADELAIDE PERTH BRISDANE AND
CHRISTCHURCH NZ

TheDUMOP TYRE@of AUS Itd

INVESTORS !

TO GET BIG "
RESULLS

CONSULT

THEY can
OFFER YOU THE BEST
BUYS TO BE OBTAINED IN

REAL ESTATE.

Remember:
EAST & EAST,
Real Estate Agents,
GREY STREET-- - - WELLINGTON.
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10“%%”0“#”04#04: TeLEPHONE 76. P.O. Box 657.
{ F. S. GREENSHIELDS & 0.3 || R. P. M\. MANNING
’ - - - + L L] . ]

'Y . + (LATE OF COLONIAL SUGAR REFINING
Engineers and Importers, : COMPANY,  LIMITED,  &YDNEY.)
Office—27, LAMBTON QUAY - . - . - WELLINGTON. . : :
= : Consulting Engineer and Contractor.
CONTRACTORS FOR THE SUPPLY AND ERECTION OF +
ALL CLASSES OF MAGHINERY AND PLANT..... : PLANS prepared and estimates furnished for plant of every descrip-
tion, mcluding Minmg, Agricultural, Flectrical, Hydraulic,
: NEW ZEALAND AGENTS FOR + Pneumatic, Refrigerating, and Milling Machinery; Steam and Qi
Efectric Construction Co,, Lid, Wolverhampton. $ e Tentrical et Gonoral Enguncoting Avomsmee > © 28°
“Gardner” Gas Engines—-Stationary and Portable Oil t If you contemplate purchasing or wstalling machinery orgplant of
Engl_nes, Launch Engines, adapted for either Kerosene or any kind, do not hesitate to write me. Even should business not
Benzine Fuel. 4 eventuate, I am ready to go carefully into the matter with you, No
Erith’s Engineering Co. Ltd. Patent Automatic Under- 4 obligation, absolutely. .
feed Stokers. $
4 R. P. M. MANNING, 151 cashel Street, CHRISTGHURCH.
s assssaadad o d s o ol ot s sananasdad

CHEAPEST AND BEST.

Portable Chemical
NO BREAKING OF BOTTLE.
Fire Ex-tinguishers. NO NEED FOR TURNING UPSIDE DOWN,

ACTS AT ONGE BY TURNING KEY,

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

Any capacity from 3 to sogal. Large Sizes set on wheels ; very suitable for
Borough Councils, Factones, etc., especially those outside five brigade
radius.

MANUFACTURED BY JAMES MERCER,
Coppersmith, etc.
282 TUAM STREET - - - - CHRISTCHURCH.

PETER HUTSON & CO.

LIMITED.

PipE AND POTTERY WORKS ;

WALLACE STREET.

Dry Press Brick WoRks :

MANSFIELD STREET.
WELLINGTON.

EVERY DESCRIPTION OF
EARTHENWARE
MANUFACTURED.

FIRE-BLOCKS AND FIRE-
BRICKS A SPECIALITY,

GUARANTEED TO STAND
ANY HEAT REQUIRED.

Cement and Lime Merchants.

Registered Office
and Showrooem :

{Dry Press Brick Works, Newtown. Stack 1401t high.) 3 HUNTER ST., GITY-

The Septic Tank Co., Ltd.

(Cameron, Commin & Martin Patent) WESTMINSTER, LONDON.

Plans prepared for towns,
hospitals, schools, private
residences, etc.

Self-contained Septic Tanks
stocked in Wellington.

New Zealand Repre-
sentatives:

NORMAN HEATH & CD.

Hunfer Street, WELLINGTON.

Canterbury Agents:

HILSON & CATTO,

114 Manchester St., Christehurch.
Otage Agents;

KEITH RAMSAY,

19 Vogel Strest, Dunedin.

Plumber, Gasfitter
Locksmith, Electrician
and

General Repairer.

F. STAPLES,

102 LAMBTON QUAY, WELLINGTON.
Telephone 943. (Next Aldous.)

Gas & Oil Engines.

[’ Large Stocks on Hand.

Special
Reductions
for a
Month.

I

i Engines Fitted up Free
] of Charge.

|

SOLE AGENTS FOR N.Z.!:

J. W. Wallace & Co.

54 VICTORIA STREET, WELLINGTON.
CHRISTCHURCH DEPOT :

R. W. RORN & CO0. - - - 65 ST. ASAPH STREET.

DICKINSON,

IGARETTE MANUFACTURER,
IGAR IMPORTER & TOBACCONIST.

Manufacturer of
Vice-Regal Cigarettes
Price’s Mixture.

Grand Hotel Buildings,

2, High Street,
<. DUNEDIN.
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CARE for MORE
BUSINESS ?

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

Advertise for it—but advertise right.

With printers’ ink you can reach 1000
people in the time you could talk to one,—
but the printers’ ink must tell your sicry
right to be effective.

The effective use of printers’ ink is my
business, I want to use it ito imcrease
your business. May I?

Ronald S. Badger,

Advertising Agent. CHRISTCHURCH.

Zealand.

G. H. PRICE & CO,

The Leading Hairdressers and Tobacconists,
4 | HASTINGS STREET - - - -- - NAPIER.

A FEW OF QUR SPECIALITIES ;—

MeErscHAUM LiNED LoEWE FPiIPES,
from 10/6 to 14/6.

G. H. Price & Co.'s BraND oOF LONDON-MADE
Briars, latest shapes, 3/6 and 4/6.

one set and gnaranteed when sold. Price 10/0.
Two gross of these razors have been sald m as
many months with the greatest satisfaction.
Piices quoted are post free to any part of New

- Goods of any description sent on approval.
Darect unporters of all tobaccomists' sundries and
sporting material.

NEW ZEALAND

TECHNICAL BOOK DEPOT.

“How to Estimate,” full defails for

Rea,
builders .. o/6
Millar, * Plastermg Plain a.nd Decora.tlve 22/~
all shapes, Leanings, * Building Spec1ﬁcat1f)ns ” 21—
Thompson, ** Dynamo and Electric Machinery”
(alternating current) .. 34/-
Foster, *" Electrical Engineer’s Pocket Book " zg/—
ToBaccos—Ravew MIXTurE, 10/61b. ; Rovar Mix- | Turner & Hobart, * Insulation of Eiectric
TURE, 7/6 1b.; MoTor MIXTURE, §/- 1b. Machmes .. 12/-
G. H. Prict & Co.'s Sercian, Ivory HANDLE, Solomon, " Electric Maters 18/6
HorLow-GROUND, MANDARIN RAZORS, each Dawson, “ Electric Traction Pocket Book ™ zo/—

SEND ForR CATALOGUE.

WHITAKER BROS.

183 LAMBTON QUAY - - - WELLINGTON.
{Brawcu: GREYMOUTH.)

We Give £

The Best Value

your Enquiries
and ORDERS to us.

o

Teast

| ANDREWS & BEAVEN, Ltd.
e is % Christchurch.

MACHINE WORKS
Confine their attention to a few lines of Machines in order

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

CHAFF CUTTERS, all sizes for all purposes.
l SEED CLEANERS, for all seeds, for Merchants

and Farmers.
GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS.
KERQSENE OIL ENGINES.

OUR LINES

Full particulars posted to those who require information
about any of these machines.

W PR MApER WRbeanid Salal

| ] e 0 0 0 O o0 (%0 O 90 0 o0 O 00 O 1 00 W0 (0

‘“‘PATROL”

Fire Extinguishenr.

Why protect your factory and not your
home ?

“PATROL,"” best for the home.
WILL EXTINGUISH BLAZING OIL!
Forty times as effective as water.
Throws stream FIFTY FEET.
A child can use it,

WRITE US.

v James Gilbert & Co.,

3 HUNTER STREET,
WELLINGTON.

“MO-MM#M*&M 4444444444044

Engmeers !

Our CASTINGS will satisfy you.

Because they are Clean, T'rue, and easy to Turn.

:

Rass s s sl d o2

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

R. Buchanan & Sons,

IRON & BRASS FOUNDERS,
St. Asaph Street, €hristchurch.

444444440004 4404044040440

\asassssas s o gt sl Sl

4444444444

L
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« PETTER” OIL ENGINE.

il

T I LT

The Simplest, Safest, and Most Economical Oil Engine for Driving, Electnic
Lighting, Sawing, Farm, Brickmakmg and Dairy Machmery, Pumps, etc.
Portable Q11 Engines, Combined Engmes and Pumps, etc.

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

)
IEARTMANN’S ANTI-GORROSIVE PAINT

“RED HAND"” BRAND.

Hicu-cLass, Elastic, Enamel Paint. Does not crack or peel

off, has great covering power, and 1ls lasting qualities will
outlive several coats of ordinary pamt. Highly recommended for
its protective qualities to buildings, 1ron work, ouisxle and nside
work, and for all purposes where a first-clags paint is required.

LACVELY A . A High-class Japan Enamel Paint, of exceptional
quality, for decorative work. FPossesses

durability of finish. Can be toned to suit any colour.

For ships’ bottoms.
HARTMANN’S ANTI-FOULING COMPOSITION. ~ " ° g’fpp]‘l’e .

H.M. Warships, and the principal shipping companies of the world,

wens: FRANK GRAHAM & SON,

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

MAGHINERY MERCHANTS, WELLINGTON.

I.ARGE STOCKS CARRIED AND INDENTS EXECUTED.

Grice’s  Gas ENCINES, PerTER OIl. ENGINES,
ATras STEAM ENGINES, ROBEY'S PORTABLE ENGINES,
SvcrioNn (Gas PrRODUCERS, PraNnme aND MoULDING

MACHINES.

DODEEL

~ —— WOOD-WORKING MACHINERY OF EVERY DESCRIPTION —

BAND Saw MAcHINES, SasH PULLEY MORTISERS, LATHES
ALL XINDS, COACHBUILDERS WOOD-WORKING MACHINERY.

Wood-working Machinery by Haigh & Co., Kuchner
& Co., American Wood-working Machinery Co.

Woop & STEEL SPLIT PULLEYS, BEARINGS, SHAFTINGS,
Berrne, T. & W. SMITH'S CELEBRATED FLEXIBLE STEEL
WIRE Rores, special for Log Hauling, Winch, Crane and
Ship Work. lnspection Invited.

E. W. MILLS & €0, Ltd.,, WELLINGTON.

LTD.

.’:_:

S. LUKE & €

Engineers, Iron & Brass Founders,
and Boilermakers.

R ) K T T

Engineering Works, No. 8g. Offices and Stove Department, No. 358.

% Manufacturers of all kinds of Hydraulic %
75 Machinery, Mining Machinery, Flax =
1) Machinery, Dredge Machinery, Matine &
% Engines and Boilers. %

1
s« TE ARO FOUNDRY, &
% Wellington. %
- TELEPHONES-— ®
%) =
) (%

L

& %
GG GG G CIICICHIICHICICICIC

EST LINES &8¢ @

STORRIE’S PATENT RIDGERS.
STORRIE’S PATENT ROTARY TURNIP THINNER.

We Handle and Manunfacture—
DRILL SCUFFLERS, HORSE HOES, CULTIVATORS, &c.

SOLE AGENTS—

“« PENNSYLVANIA” GRAIN DRILLS.
*“ CUNDALL " OIL ENGINE.

« PERFECT"” CREAM SEPARATOR AND DAIRY UTENSILS.

“SAMSON 7 WINDMILLS.

CoMPLETE LINE OF IMPLEMENTS.

WriTE Us.
- FARM [MPLEMENT WORKS,
Alex. Storrie, "\ Trcarcir

The “CAMPBELL” Gas Engine
T AND SUCTION
GAS PRODUCER PLANT.

The Cheapest Power in the Worid.

A 23-b.h p. at Wanganui works on 141bs of coke per horse-power per hour.
A 4o-b.h.p, installed for Messrs. Lind & 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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The “DUDBRIDGE”

Gas and Oil

and Suction Producers.

Manufactured by the

Dudbridge Iron Works, Ltd.,
STROUD, ENGLAND.

WE have been appomnted Sole New Zealand

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

Gas Engines from 2§ to 163 b.hp. Suc-
tion (Gas Producers, all sizes.

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

Get our catalogues before deciding which
make to buy.

DUDBRIDGE OIL (KEROSENE) ENGINES :—
Stationary, 14 to 65 b.h.p.; Portable, 41 to
22 bh.p. Right in the highest class.

CATALOGUES FOR THE ASKING

Booth, Macdonald  Co. Ltd.
CHRISTCHURCH.

Engines,

FIBROUS PLASTER

FOR CEILINGS AND WALLS.

FIRE-PROOF ! SOUND-FROOFE!

STRENGTH AND DURABILITY!
MARBLE-WHITE FINISH!

i

%

TELEPHONE 2129.

1.

Capitals, Pilasters, Key Stones, or any other Interior Decorations.
DesiGNs SUBMITTED,

WM. CARROLL,
47 INGESTRE STREET.

ESTIMATES grven for supplymng and fixing the material mn Plam or
Richly Ornamented Panels, Brackets, Friezes, Cenire Flowers,

WELLINGTON. Aw

A,

‘““La Motosacoche”’

The Marvellous Motor Attachment for Bicycles.

Why the “ MOTOSACOCHE ” has revolutionised
Motor Cycling :

Its entire absence of vibration.

Total weight of Motor Cycle only Golbs.
Almost entire absence of noise.

Absolute efficiency on hills or flat.
Sumplicity of mechanism and ease of control.

SEE ST

Diagrams, &c., from Sole Whalesals Distrihutor :

For Sale by all Cycle and Motor agents m New Zealand.

HERBERT H. SMITH . . FARISH STREET, WELLINGTON.

THE EMPORIUM FOR BATHS

Flanged Plate Zine, and in Galvanised Sheet lron.

We stock
world’s best

in Gas
Chandeliers,

direction.

In Cast lron, Porcetain, Enamelled, Metallic Enamelied, Rolled Edged and
BATHROOM ACCESSORIES.

latest productions
Pendants,

Lamps, &6., and are
in constant receipt
of novelties in this

recerrone 18. TAYLOR & OAKLEY,

WORKS ! SHOWROOMS AND WAREHOUSE !

234 TUAM STREET.

103 & 105 COLOMEO STREET, CHRISTCHURCH.

“"GOLDEN

E A G L E IN 20z TINS.

TOBACCO.
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R 4
Refrigerator Oil. t

HELLIOTT” %Salamander. s o1
Addressing Machine. || ' —

R ——————

Hose, Belting, Packing,
and
Engineers’ Requisites of all kinds.

2,000 ADDRESSES AN HOUR. t
B - i UNITED ASBESTOS AGENCY. Ltd.

<4

$

WELLINGTON CHRISTCHURCH
VERY Business House should communicate AUCKLAND. . A. C. CROLL, General Managei. pynepiv. ...
with me for particulars about this mar-
vellous machine. It 15 TIME SAVING,
LABOUR SAVING, AND ERROR SAVING in operation.
A swing of the foot prints ; lines of matter, of
24 spaces each, on Sheets or Envelopes—large or
small—thick or thin-—rough or smooth—flat

or foided.
Save wyour skilled labour for wvaluable and H H e @ e I B
impertant work by concentrating your office L] L 9
[~~~

addressing.
Use the largest, cleanest, most regular and
legible impression of this rapid-printing press.

PEIP4 0004400000000 4

SEEEE 4044000000004 0 000004000

e

Scientific Instrument Repairer.

FOURTEEN YEARS EXPERIENCE in REPAIRING
DELICATE INSTRUMENTS of all descriptions.

WRITE TO THE SOLE NEW ZEALAND AGENT .

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

65 Willis Street - - = WELLINGTON.

U.SA.

GENERAL ELECTRIC CO.,

——British Thomson-Houston Co., Rugby, England. —

A ( Edison Lamps. ]

BUY onty the Genmne Edison Lamp. Its quality

15 the best ; 1ts useful hfe the longest; 1ts cost
less than others m the end; and it is the most
extensively used Lamp in the world.

The Episox Lamp is at present supphed
exclusively to the foliowing bodies .—

Melbourne City Council Sydney Tramways

y Launceston City Councit Brisbane Tramways
Wellmmgton Municipal Council Perth Tramways
Ch.ch. Municipal Councu Kaigoorlte Tramways

and numerous electrical supply bodies.

The total supplied to the above customers during
the last twelve months 15 200,000. Total output of
factory, 26,000,000.

Exhaustive tests on wvarious makes of mcan-
descent lamps have been made by most of the
above customers to determine their efficiency, \
economy, life, and candle power, and, without ex-
ception, the EprsoNn LaumP, manufactured by the

GENERAL ELECTRIC CO. of U.S.A.,
has been given first place. THE MERIDIAN LAMP.

THE EDISON LAMDP.

soe representatives AUSTRALIAN GENERAL ELECTRIC COMPANY,

NEW ZEALAND—Evan’s Buildings, Lambton Quay, Wellingten. MELBOURNE—Equitable Buildings—SYBDNEY.
__6
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UNION STEAM SHIP | e
GOMPANY OF NEW ZEALAND, LTD. R. Martin,
T T T Manufacturer of Stained Glass
and Leaded Lights, &« & &

Highest Exhibition

« I am absolutely prepared to say that theve 1s no sevvice wn the world T, . d Awards
that can, 1 any measuve, compar% mg.tk the New Zealand coastal or ,/ )%\ 2
intercolonral service.”'—MRr. Frank T. BULLEN. AT .\/ :
%@(\W% Auckland & Wellington
MAGNIFIGENT FLEET OF 55 STEAMERS. @,mffzz; i Exhibitions.
ENGAGED IN ? !\{SW
INTERCOLONIAL SERVICES between— 1 7
New Zealand and Tasmania h

Victoria
New South Wales

SOUTH SEA ISLANDS SERVICES (every 28 days) between—
New Zealand and Suva and Levuka (Fij1)
Friendly Islands Sameca, Fiji and Sydney
Rarotonga (Cook Islands) and Papeete
(Society Islands)
Sydney to and from Fiji, Samoa, Friendly Islands and Auckland

COASTAL SERVIGES— e ———
Almost Daily between the principal New Zealand ports ;
also tegular and frequent services between ports on Tasmanian

R. MARTIN,

SPECIAL SUMMER CRUISES

i +

DESIGNS SUEBMITTED.

WRITE FOR INFORMATION.

in January each Year 17 Manners Street,
To the World-Famed WEST COAST SOUNDS of New Zealand, acknow-
ledged by travellers to surpass even the Fjords of Norway in their Telephone 144 WELLINGTQN
- L]

beantiful grandeur.

THE CAR for Receliability.
BRITISH THROUGHOUT.
Winner of Glasgow to London Reliability. Full Marks Obtained.

= i

N.Z. Agents:

SCOTT
MOTOR

YCLE

Co., Ltd.

Wellington and
Palmerston N.




	Title
	Section
	Business Notices.
	OFFICES AND REPRESENTATIVES

	EDITORIAL COMMENT.
	Inventions.
	RECENT LEGAL DECISION.
	The Ellis Motor.
	Crosbie's Flax Stripper.
	The Holmes-Allen Automatic Trolley Head.
	NOTICE TO ADVERTISERS.

	Chemistry and the World's Food.
	Copyright.

	NEW DIRECT PROCESS  OF  Iron and Steel  Manufacture.
	NEW DIRECT IRON PROCESS.
	The Block System and Ticket Collecting.
	The Turbines of the New Cunarders.
	Development of the United States Meat Trade.

	The....  ...Motor.
	The Ford Model "N."
	No Speed Limit for Motor Cars.  INCREASED TAXATION FOR BETTER ROADS  COMMISSION'S REPORT.
	Odourless Motor 'Buses.
	The Motosacoche.
	Rich's Detachable Air Tubes for Motor Cycles and Tricars.
	Dunhill's Duplex Lens Lamp.
	THE STEAM TURBINE.

	..North Island.. Main Trunk Line.  A NATIONAL UNDERTAKING.
	NORTH ISLAND MAIN TRUNK RAILWAY.
	NORTH ISLAND MAIN TRUNK RAILWAY.
	Railway Carriage Cleaning in France.
	The New Dock at Port Chalmers.
	Remarkable Whispering Telephone.
	Electrically Immune.  REMARKABLE FEATS.

	Architecture and Building.  The Architectural Editor will be glad to receive suggestions or matter from those interested in this section. Address : Architectural Editor, Progress, Progress Buildings, Cuba Street, Wellington.
	PROVINCIAL NOTES.
	Building of 100 Stories.
	The Building Situation in San Francisco.
	Internal Decoration of Houses
	THE NEW ENTRANCE TO NELSON HARBOUR.
	HUMPHRIES' SCAFFOLD BRACKET.
	Japan Objects to State Ownership.

	Applications for Patents.
	The New Cunarders.
	Our Industries: No. 8. S. Luke & Co.'s Stovemaking Branch.
	THE GALLITZIN TUNNEL.

	..Legal..
	RECENT DECISIONS

	Advertisements
	Adv. 1 Page 1
	Adv. 2 Page 1
	Adv. 3 Page 1
	Adv. 4 Page 1
	Adv. 5 Page 1
	Adv. 6 Page 1
	Adv. 7 Page 1
	Adv. 8 Page 1
	Adv. 9 Page 2
	Adv. 10 Page 2
	Adv. 11 Page 2
	Adv. 12 Page 2
	Adv. 13 Page 2
	Adv. 14 Page 3
	Adv. 15 Page 3
	Adv. 16 Page 3
	Adv. 17 Page 4
	Adv. 18 Page 4
	Adv. 19 Page 4
	Adv. 20 Page 4
	Adv. 21 Page 4
	Adv. 22 Page 4
	Adv. 23 Page 5
	Adv. 24 Page 5
	Adv. 25 Page 5
	Adv. 26 Page 5
	Adv. 27 Page 5
	Adv. 28 Page 5
	Adv. 29 Page 5
	Adv. 30 Page 5
	Adv. 31 Page 5
	Adv. 32 Page 6
	Adv. 33 Page 6
	Adv. 34 Page 6
	Adv. 35 Page 6
	Adv. 36 Page 6
	Adv. 37 Page 22
	Adv. 38 Page 22
	Adv. 39 Page 22
	Adv. 40 Page 30
	Adv. 41 Page 30
	Adv. 42 Page 31
	Adv. 43 Page 31
	Adv. 44 Page 31
	Adv. 45 Page 31
	Adv. 46 Page 31
	Adv. 47 Page 31
	Adv. 48 Page 31
	Adv. 49 Page 31
	Adv. 50 Page 31
	Adv. 51 Page 32
	Adv. 52 Page 32
	Adv. 53 Page 32
	Adv. 54 Page 32
	Adv. 55 Page 32
	Adv. 56 Page 32
	Adv. 57 Page 32
	Adv. 58 Page 32
	Adv. 59 Page 33
	Adv. 60 Page 33
	Adv. 61 Page 33
	Adv. 62 Page 33
	Adv. 63 Page 33
	Adv. 64 Page 33
	Adv. 65 Page 33
	Adv. 66 Page 33
	Adv. 67 Page 33
	Adv. 68 Page 33
	Adv. 69 Page 33
	Adv. 70 Page 33
	Adv. 71 Page 34
	Adv. 72 Page 34
	Adv. 73 Page 34
	Adv. 74 Page 34
	Adv. 75 Page 34
	Adv. 76 Page 35
	Adv. 77 Page 35
	Adv. 78 Page 35
	Adv. 79 Page 35
	Adv. 80 Page 35
	Adv. 81 Page 35
	Adv. 82 Page 35
	Adv. 83 Page 35
	Adv. 84 Page 35
	Adv. 85 Page 35
	Adv. 86 Page 35
	Adv. 87 Page 36
	Adv. 88 Page 36
	Adv. 89 Page 36
	Adv. 90 Page 36

	Illustrations
	THE ELLIS MOTOR.
	Untitled
	INTERIOR OF CYLINDRICAL SPURRING CHAMBER FOR THE ECONOMICAL BURNING OF NITROGEN. CYLINDER ROTATING AT THE RATE OF 5OO R.P M.  FLAME OF BURNING NITROGEN. THE IGNITION POINT IS ABOVE THE TEMPERATURE OF THE FLAME
	NITROGEN-INOCULATION EXPERIMENTS IN NEW ZEALAND : BROAD BEANS, SHOWING DEVELOPMENT OF NODULES DUE TO SOIL-INOCULATION.
	Untitled
	MR T J HESKETI
	MR HESKETT AT HIS WORK.
	FEEDING THE ORE.
	MR. MONTAGUE MOORE,
	NEW DIRECT IRON PROCESS : DRAWING A CHARGE. [PhotOS by Sears.
	"RABBLING" THE HEARTH.
	GENERAL VIEW OF PLANT.
	FORD MODEL " N " : FRONT VIEW.
	FORD MODEL " N " THE CHASSIS
	[FORD MODEL " N " THE 4-CYLINDER MOTOR.
	Untitled
	CADILLAC IO-I2 H.P. TOURING CAR,
	dunhill's duplex lens lamp.  DIAMETER, 8|- IN WEIGHT, 6| LB.
	THE LATEST 10-12 H.P. ARGYLL, SHOWING THE CAR AT THE ENTRANCE TO BELLEVUE GARDENS AFTER  ITS TIRST RUN IN NEW ZEALAND.
	NORTH ISLAND MAIN TRUNK RAILWAY:  TYPICAL COUNTRY THROUGH WHICH A GREAT PART OF THE RAILWAY HAS EEEN CONSTRUCTED.
	NORTH ISL\ND MAIN TRUNK RAILWAY BRIDGE OVER TOI CREEK 37 MILES 54 CHAINS FROM MARTON JUNCTION ; ONE STEEL GIRDER SP\N OF 156 FT., TWO TIMBER SPANS OF 2C FT., AND TWO II FT. ; 187 FT. FROM CREEK BED TO RAIL LEVEL.
	MR. P. S. HAY, M.A., M.INST. C.E., ENGINEER-IN-CHIEF.
	MR. H. J. H. BLOW,  UNDER-SECRETARY FOR PUBLIC WORKS
	THE HON. SIR J. 6. WARD, K.C.M.G.,  Premier of New Zealand, Minister for Railways  during the Seddon Administration.
	THE HON. W. HALL-JONES, Minister for Public Works and Railways.
	NORTH ISLAND MAIN TRUNK RAILWAY". 15 FT. WATER TUNNEL CARRYING TAIHAPE STRE\M UNDER RAILWAY EMBANKMENT, AT 43 MILES 52 CHAINS FROM MARTON JUNCTION.
	NORTH ISLAND MAIN TRUNK RAILWAY . BRIDGE OVER WAITEA RIVER, AT 127 MILES 45 CHAINS FROM MARTON JUNCTION ; ONE STEEL GIRDER SPAN OF 22 FT., FOUR OF 33 FT., AND ONE OF 44 FT. CREEK BED TO RAIL LEVEL, 55 FT.
	NORTH ISLAND MAIN TRUNK RAILWAY OHINEMOA SECTION—BANK FORMED OF RHYOLITE DEBRIS.
	NORTH ISLAND MAIN TRUNK RAILWAY. KAKAHI RIVER BRIDGE, 125 MILES 64 CHAINS FROM MARTON , TIVE STEEL GIRDER SPANS OF 44 FT., ONE OF 22 FT. ; HEIGHT, 62 FT. FROM CREEK TO RAIL LEVEL.
	ONGARUE RIVER BRIDGE (No. t CROSSING). One !1 ft., four 20ft., and two 100ft. spans. Hiight from River bid to rail ltvtl, 60ft.
	MAKOHINE VIADUCT. One centre span, 176 ft., two side spans, 2471t., and two end spans, 43 ft. Height from river bed to rail level, 237 ft.
	EMBANKMENT, about 2 miles north of Taihape, 63 ft. high 100,000 cubic yards.
	ONGARUE RIVER BRIDGE (No. 3 CROSSING). Six 20 ft. and two 80 ft. spans. Height from river bed to rail level, 30 ft.
	EXCAVATIONS AT THE NEW PORT CHALMERS DOCK.
	BUILDING OF IOO STORIES FOR NEW YORK CITY.
	VICTORIA ARCADE, AUCKLAND. THIS HANDSOME BUILDING IS ACKNOWLEDGED TO BE THE BEST EXAMPLE Or BRICK CONSTRUCTION IN THE NORTHERN CITY. IT WAS ERECTED BY THE NEW ZEALAND INSURANCE CO. AT A COST OF
	GRAND STAIRCASE, WELLINGTON TOWN HALL,
	HUMPHRIES' SAFETY SCAFFOLD BRACKET USED IN  THE ERECTION OF BRICK SIGNAL STATION NEAR MELBOURNE.
	THE ROTOITI ENTERING THE NEW CUTTING IN THE BOULDER BANK, NELSON.
	RESIDENCE DESIGN CARRIED OUT ENTIRELY IN METAL FINISH. HALL IN RESIDENCE, FINISHED WITH EMBOSSED METAL. THE PIECES SUPPLIED INCLUDE DADO CAPPING, WALL PLATES, FRIEZES, CORNICES BORDERS, MOULDINGS, AND CEILING PLATES.
	CEILING DESIGN CARRIED OUT ENTIRELY IN METAL FINISH THE PIECES SUPPLIED INCLUDE CENTRES, BORDERS, MOULDINGS, CORNICES BEAMS AND SOFriT L\RGE COVE, FRIEZES, FOOT MOULDING, AND W\LLS. THIS DESIGN IS SUITABLE FOR LARGE ROOMS.
	HUMPHRIES' S\rETY SCArrOLD BRACKET I\ USE  UPON THE DOME OF CHRISTCHURCH EXHIBITION.
	MR. GEO. HUMPHRIES, A SUCCESSFUL INVENTOR.
	MOULDING-SHOP . IN ADDITION TO STOVE CASTINGS MESSRS. LUKE EXECUTE"1 ORNAMENTAL IRONWORK  IN THIS DFPARTAIKNT.
	MESSRS. LUKE'S STOVE-MAKING BRANCH, ALLEN AND BLAIR STREETS, WELLINGTON
	FITTING-SHOP AT MESSRS. LUKE'S STOVE-MAKING BRANCH
	INTERIOR OF SHOWROOM AT MESSRS. LUKE'S STOVE-MAKING BRANCH
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