
PROGRESS
ALL ABOUT OUR TREES.

NEW ZEALAND AND
OTHER TIMBERS

W. CRABTREE & SONS
pedalists in . .

Sawmilling
Machinery

Laundry
Machinery

Brick and
Sanitary Pipe
Machinery

Cv-T-' -' • / !

msmsm
m

i
«■

sv

XOe also earnalarge
tfleek ef . . .

Power
Transmission
Supplies
Shafting
Pullies (Splil lnd

Cast Iron)

Bearings
(Brass and Patent Metal)

Couplings
Etc., Etc.

>it fewest g

mm

We alse earna large
{Sleek tsf . . .

Power
Transmission
Supplies
Shafting
Pullies (Splil a” d

Cast Iron)

Bearings
(Brass and Patent Metal)

Couplings
Etc., Etc.

>it fewest Spates

Your inquiries solicited.
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The Somerset Patent Flap Interlocking
Roofing Tile

m&smmFor Business Buildings
The only cleanly, the only fire-proof

ceiling,—the ceiling that say* the last word
in decorativebeauty,—the ceiling thatshows
no seams — will outlast thebuilding itself
~ PEDLAR
ART STEEL CEILINGS
—mm Cost no more than the wwi

common sort, butlook thrice
as fine. Over 2,000 designs, tosuitany store
or structure. Side-walls _to match. See
out newest designs—nothing like them in
Canada, either in beauty or variety.

Request the(tee book that shows thewhole
ceiling story. Send forit to-day. 210

Supplied anti fixed anywhere in the

Dominion try A." SEIAVYN BRUCE, IGH,
.Hereford Street, Christchurch, Sole Agent.

The attention of architects is specially
directed to the Ideal Somerset Patent
Flat Interlocking Eoof Tile which has
been extensively used throughout Can-
terbury. The effect produced is quiet,
reposeful, harmonious, in short, all that
the word “English” conveys.

SECTION OF 3 TILES

|£T

BRIDGWATER

HX2:

’ FOR
ANY STORE

The right metal ceiling lessens fire-risk, beautifies
any interior. i> cleanly and lasts almost forever.
Such a ceiling is easily pul up, and costs no more
than the common kinds. Learn the facts about

PEDLAR
C E, I LINGS

ART
STEEL

More than 2,000 designs, suitable for every- use.
Side-wallsin equal variety to-match. Let us
send you a book that tells the who'e story of
the ceiling that shows no seams. Address— 211
I specialise in these two British lines. This
Bridgwater Tile is absolutely the best and
most artistic Roof Tile produced in England.

Here is one testimony out of many—

BAPTIST CHURCH,
Oxford Terrace, Chch., July Bth, 1912

Mr. A. SELWYN BRUCE, Chch.
Dear Sir,—My Committee have directed me, when

handing you cheque in payment of youraccount, to take
the opportunity of expressing their keen appreciation
and complete satisfaction of the work you have done in
covering the roof of our church building with your
“Somerset Ideal Patent Flat Interlocking Tiles. In
their judgment these tiles make an ideal roof, and they
certainly greatly add to the pleasing appearance of the
building. Yours very sincerely,

S. R. INGOLD,
Treasurer

Full Particulars Supplied oi\i Application to

- ■ .*'■-*..
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SECTION OF 3 TILES
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FOR
ANY STORE

The right metal ceiling lessens fite-risk, beautifies
any interior, ia cleanly and lasts almost forever.
Such a ceiling is easily pul up, and corts no more
than the common kinds. Learn the facts about

PEDLAR
C E, I LINGS

ART
STEEL

More than 2,000 designs, suitable for every- use.
Side-walkin equal variety to- match. Let us
send you’a book that tells the who'e story of
the ceiling that shows no seams. Address— 211
I specialise in these two British lines. This
Bridgwater Tile is absolutely the best and
most artistic Roof Tile produced in England.

Here is one testimony out of many—

BAPTIST CHURCH,
Oxford Terrace, Chch., July Bth, 1912

Mr. A. SELWYN BRUCE, Chch.
Dear Sir,—My Committee have directed me, when

handing you cheque in payment of youraccount, to take
the opportunity of expressing their keen appreciation
and complete satisfaction of the work you have done in
covering the roof of our church building with your
“Somerset Ideal Patent Flat Interlocking Tiles. In
their judgment these tiles make an ideal roof, and they
certainly greatly add to the pleasing appearance of the
building. Yours very sincerely,

S. R. INGOLD,
Treasurer

Particulars Supplied on Application to

A. SELWYN BRUCE, SOLE AGENT. Metal Trades Valuer and Indent Merchant,
168 Hereford Street, CHRISTCHURCH

Stewarts & Lloyds. Limited.
L& L PATENT STEEL PIPES L& L

BRAND BRAND

Spigot and Socket
Pipes

in Steel.
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Spigot and Socket
Pipes

with Lead Joints.'Sitk&zkc -

Spigot and Socket
Pipes

with Lead Joints.

Over one hundred miles in use in New Zealand for

TOWN WATER SUPPLIES,
SEWERAGE WORKS and GAS MAINS.

Stewarts & Lloyds, Limited,
Glasgow. Birmingham Wellington, N.Z.
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Poilite

“Poilite” Asbestos ROOFING TILES and
BUILDING SHEETS

P lite01

Unaffected by
Fire
Cold
Heat
Acids
Insects
Rats
Mice
Weather
Etc., Etc#

M
FIREPROOF
BRITISH MADE
ECONOMICAL.

99 ROOFING TILES and
BUILDING SHEETS

P iliteAre the latest development in the application of Science to building
construction.
“ Poilite ” is composed of two indestructible and everlasting
materials, three-fourths being best English Portland Cement, the balance
consisting of selected Asbestos fibre winnowed free from ail impurities.
The most modern machinery is used in the manufacture of “Poilite” Asbestos
Tiles and Sheets, the finished product being many times stronger than the same
bulk of pure Cement.

Poilite Roofing Tiles are made in three colors, and in a large assortment of
shapes and sizes, thus giving a greater range for the selection of aroof harmonising
with the general effect than is possible with other styles of roofing.
“Poilite” Building Sheets have manifest advantages both for internal linings
and exteriors, and for country use the lower cost of freight makes this material
cheaper than weatherboards.

Fop N.Z. Prices and further particulars
Apply to;—

JOHN CHAMBERS & SON LTD.,OHN CHAMBERS & SON LTD.,
Fort St. (Head Office) - Auckland
Jervois Quay - - - Wellington
Lowe St. - Gisborne
Stuart & Cumberland Sts. - Dunedin
200/2, St. Asaph St.-- Christchurch

Auckland
Wellington
Gisborne
Dunedin
Christchurch

SOLE AGENTS FOR NEW ZEALAND.
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MAJOR’S ENGLISH ROOFING TILES
These Tiles are recognised in Great Britain and on the Continent as the LEADING ROOFING.

The Patent Interlocking Double Roman Pattern is specially suitable for the Dominion.
Withstands violent storms and winds. Wind pressure tightens grip. Maximum density.

Minimum absorption. Cheerful red appearance. Fixed and guaranteed by us.

SEND FOR ESTIMATES

AND FULL PARTICULARS

OF OTHER PATTERNS,

WELBEGK, GRECIAN,

Etc. Etc.
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RECOMMENDED BY

“SANITARY RECORD”

“ARCHITECT”

“BRITISH ARCHITECT”

AND

I W&sm OTHER JOURNALSv-1
• ■■■;•■xyi •i ■

RECOMMENDED BY

“SANITARY RECORD”

“ARCHITECT”
“BRITISH ARCHITECT”

AND

OTHER JOURNALS

Photograph of Roofing showing Patent Double Roman Tile with lapped Ridge No. 4.

Ryland, Gahagan & Co., Christchurch NewZealandNew Zealand
Agents

Mention “Progress” when writing to Advertisers.
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Globe Iron Works:
STALYBRIDGE.

Hawarden Bridge Works
SHOTTON.

jy|ESSRS. JOHN SUMMERS & SONS, LTD., have made Large Additions to
their Hawarden Bridge Works, which, will increase their output by 1,000 tons

per week, bringing their yearly output to over 2,000,000 tons, and the LARGEST
WORKS IN THE WORLD.

JOHN SUMMERS <Sb SONS (Ltd.)
THE LARGEST; MANUFACTURERS OF

Galvanized Sheets
IN GREAT BRITAIN.

Manufacturers of Black and Galvanized, Corrugated and Plain Sheets
and Ridging, Steel Nail Strips and Sheets, Hoops, Cut Nails, Tacks and

Please address Enquiries and Communications to our Agents:
NEW ZEALAND

JOSEPH NATHAN ®> CO., LTD., Wellington.

Chas. Bailey, Jun. Ship, Yacht and
Launch Builder

Sole Agent for Auckland Province for

ANDERSON’S Marine OIL ENGINES
Stationary and
Portable Hoists

Jr/.-

mcmillan & go. Herbert St.,
Wellington,

MACHINERY MERCHANTS, SAW AND TOOL MAKERS. - ' AH sorts of Tools made to order.
Sole Agents McLean & Sons, Dundee.

■ ••

McMillan go. Hepbevt St.,
Wellington,

MACHINERY MERCHANTS, SAW AND TOOL MAKERS, ' AH sorts of Tools made to order.
Sole Agents McLean 8i Sons, Dundee.

Anderson 14 h.p. Oil Engine

The Finest Finished and mostReliable Engine on the market.
Before buyingan oil enginewrite

for catalogue, or call and
inspect for yourself

Customs St. W.
Auckland

Jl

To Our
Readers !

jmm

i

?TTTTT?
(See last page of Editorial Comments, page 1168).

Owing to numerous requests from our readers to make “Progress” a
more convenient size, we wish ail our friends to register their vote at thefoot of this notice.

VOTING PAPER
To the Proprietor, “Progress”

»

* Vote that Progress” be Reduced in size, (additional pages being addedto retain present reading matter).

or l Vote for “Progress” to remain as it is at present.I Vote for “Progress” to remain as it is at present.

Mention '‘Progress” when writing to Advertisers.
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Electric
Lifts
for all
Classes
of Work
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High-grade Electric Lifts for Passenger or Goods Service
are manufactured by us.

We specialise in this work and undertake to erect lifts in
any part of the Dominion and to hand them over in thor-
ough going order. *

Quotations given for all classes of Lifts, with push-button,
switch in car, or rope control.

We also submit handsome special and standard designs
for cars and cages with patent safety, gear.

Another of our specialties is the installation of splendid
economical and simple Electric House Lighting Plants.

& Structural Iron & Steel Work
An experienced and thoroughly competent staff of draughts-

men is employed for, designing purposes.
We are always prepared to submit designs and quotations

for Structural Steel. Hoofs, Cast-Iron Columns, Compound
and Simple Girders and Iron and Steel Work of every
description.

A large stock of Rolled Steel Joists is always carried,
whilst regular shipments are constantly arriving.

All kinds of WOOD-WORKING MACHINERY canbe supplied by us, also Oils, Belting, Shafting, Pulleys and
Engineering requisites.

‘jjC Write for particulars concerning all these and of theV splendid Anderson Oil Engine Winches.-

ft

?

ANDERSONS LTD.
Head Office:
Wellington ;

Gisborne :

Works: '

Christchurch
Bank Chambers
65 Lowe Street
Chch. & Lyttelton
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/
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£=—* 5

□L jy
77777T77TT% 7 //'///% rf£7T/'7'//T/

Mention “Progress” when writing to Advertisers.
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Diesel Crude Oil Engines
For Economical Power.

ARE you considering the question of more Power? If so, it will pay you to
investigate regarding the capabilities of the Diesel Crude Oil Engine.

Built in sizes from 20 h.p. to 2000 h.p. for stationary or marine purposes. CoSt
of Fuel one-seventh of a penny per h.p. per hour.

Reliable and Economical and minimum of attention required.

FULL PARTICULARS AND QUOTATIONS FROM

R. P. M. MANNING <& CO.,
188 b Cashel Street, CHRISTCHURCH.

Boiler Troubles Disappear
IF YOU USE

“APEXIOR”
IT IS NOT A BOILER FLUID

But a Compound to be applied to the surfaces of the boiler like paint.
Will absolutely prevent and stop corrosion and pitting.
Obviates the use of zinc plates in marine boilers.
Increases efficiency of boiler and prolongs its life.
Used by all leading Railway Companies, Ship Builders, Corporations,

Electric Companies, Boiler Makers, and Steamship Companies
throughout Great Britain.

Write for Booklet giving full
particulars.

SAGAR’S
Wood Working Machinery

(Sole Agent North Island)

Machines for every description of wood-working, including Circular
Sawing, Cross-Cutting, Log and Deal Frames, Band Sawing, Fret
Sawing, Planing, Molding Cutter, Grindingand Sharpening, Boring,
Tenoning, Mortising, Sandpapering, Wheel Wrights, etc., etc.

There are no machines to equal Sagar’s for Quality.
For quotations and further particulars write to—

FRANCIS HOLMES
Woodward Street, 148 Lichfield Street,
WELLINGTON. CHRISTCHURCH.

“ Ideal” Boilers and Radiators
FOR HEALTHFUL and ECONOMICAL HOME HEATING;

Also for Warming Public Buildings, Schools, Offices,
Hotels, etc., by means of Low Pressure Hot Water.

mu
Soms

JS, if ;■

■ . 1” •

IDEAL BOILERS AND

Srepresent the ripest ideas
in the development ofHouse
Heating Appliances, and
are everywhere recognised
as the Standard Product.

Specified by the leading
Architects all over the world

Manufactured by the

National Radiator Co.
LIMITED

“IDEAL” Boiler and Radiator Works,
HULL, YORKSHIRE, Eng.

Our booklet “Homes Beautiful”
sent post free on application.

New Zealand Agents carrying Bulk Stocks—

JENKINS & MACK
94-100 Featherston St., WELLINGTON.

Mention “Progress” when writing to Advertisers.



JUL*, 1912 PROGRESS 1164a

LYSAG HTS
GALVANIZED IRON

IS THE BEST.

EVERY SHEET GUARANTEED.

OBTAINABLE FROM ALL

Ironmongers, Storekeepers and Timber*
Merchants.

BEWARE OF IMITATIONS.

THERE IS NO CASE WHERE CHEAPNESS OBTAINED BY INFERIOR
QUALITY IS MORE A FALSE ECONOMY THAN WITH GALVANIZED IRON,
FOR THE DETERIORATION, ONCE COMMENCED, IS SO RAPID AS TO BE
OUT OF ALL PROPORTION TO THE SAVING WHICH MAY HAVE BEEN
EFFECTED IN THE PRICE AT FIRST.
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LYSAGHT’S
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Galvanized Corrugated Skylight Sheets,
A 1550LU TI ■LV W ATI•RTJ (i M T
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View of the
Light showing
the simple
methodof slid-
ing on the
frame which
secures the

Wo, 18, fined. Mo. IS, opening. No. ; 20.

View of the
Light showing
the simple
methodof slid-
ing on the
frame which
secures the

glass.

These can be fixed with ordinary Corrugated Sheets and in the same manner. Galvanized after manufacture ;

unbreakable, no cutting or soldering, he glass can be easily fixed, without the use of putty bv unscrewing two
screws, inserting the glass, and re-screwing. The Lights are made same size as Corrugated sheets, and are fixed
in the same manner- it is a boon to the Farmer. The Cheapest and Best.

LIGHT, not to open, illustration No. 18, in 6 feet long, 24 gauge sheet
OPENING LIGHT, made to open for ventilating, etc., illusi. No. 19, 6 feet, 24 gauge

THE DAYLIGHT AREA 15 36 x
The illustration No. 20 shows that the glass is

secured by simply sliding back the frame and fasten- I
ing it with two screws.

1 he sizes of glass required are ;

For Fixed Lights
.... 39 x 20y inches

For Opening Lights .... 39 x 20.1 inches

15 36 x 18 INCHES,

Ihe Opening Light can be fitted with a
Pulley to open with a cord.

The Galvanizing after manufacture en-
sures durability; such Lights are incomparably
superior to any made up of galvanized sheets, and
absolutely unbreakable.

Ihe prices are exclusive of glass; this should be purchased locally.

MB CHEAPEST AND BEST SKYLIGHT,

Obtainable from all Ironmongers and Storekeepers.
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FERRO MARINE ENGINES
THE WORLD STANDARD TWO-CYCLE MOTOR

HIGH-TENSION TYPE

im
LOW-TENSION TYPE

A RECORD is better than a hundred PROMISES
The last word in engine design, built by the FERRO MACHINE.and

FOUNDRY CO. of Ohio, the largest marine oil enginebuilders in the world.
This is not Just a claim, it is a FACT, over 25000 engines sold up to

the end of last year. Could you have a better guarantee than this?

They manufacture in such large quantities, that they are enabled to puttheir engines on the market at a REASONABLE price, instead of being
prohibitive to the average man.

We will be pleased to mail you copies of some of the finest testimonials
you ever read, from contented and satisfied users, and the largest boat-
builders in America. ,

Captain Larsen on September 18th, 1910, went through the mad
NIAGARA WHIRLPOOL RAPIDS in an eighteen-foot boat, equipped with
an ordinary stock eight horse power FERRO engine. This is the greatest
test an engine 'was ever put to. Could you wish for more. Write us for
catalogue and prices. Both will interest you.

H. T. WHITSON and CO. (Late W. A. Ryan & Go.
Limited)

Box 108 Customs St. West, AUCKLANDCustoms St. West, AUCKLAND

ttsa

“ FAMA ” '

g

ASBESTIC
FLOORING

FIRE-PROOF.

All Buildings
containing valuable

Stocks

WATER-PROOF.

t
REQUIRE

FAMA FLOORS

All Verandahs,
BalconiesS

WATER-PROOF.

All Verandahs,
Balconies

and Bathrooms

DUST-PROOF.

Mi

REQUIRE
FAMA FLOORS

All Shops,
Engine Rooms andHi

DUST-PROOF.

All Shops,
Engine Rooms and

Factories

EVERLASTING.

Mi
All Floors, Staircases,

etc., subject to

REQUIRE
FAMA FLOORS

in

EVERLASTING.

All Floors, Staircases,
etc., subject to

severe wear and tear

REQUIRE
FAMA FLOORS

FAMA KERBS are unsurpassed for appearance and durability. All enquiries receive our prompt attention.
Sole Licencees for the manufacture of “FAMA” in New Zealand r

“FAMA” Stonewood Co. Ltd.The FAMA” Stonewood Co. Ltd
Madras Street, CHRISTCHURCH

The
Mention “Progress” when writing to Advertisers.
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WELDING
Practically “anything from a needle to an anchor”
can be repaired by our OXY-ACETONE SYSTEM

OF WELDING.

&

L&-' 4

Municipal Firebell, weight 2J cwt., broken and crackedßepaired
by us and tone completely restored.

ENGINEERS: Install our. apparatus and keep
up with the times.

All particulars from:

The Acetone Illuminating and
Welding Co. Ltd. : : Napier.

COLLETT’S PATENT

ROLLER BEARINGS
ARE THE BEST MONEY SAVERS YET OFFERED

TO

SAWMILLERS
PATENTEES AND SOLE MAKERS

COLLETT & SON Ltd.&

SAWMILL ENGINEERS
DANNEVIRKE

OHAKUNE - AND - TAUMARUNUI

J-M WEATHERTITE
Heat
Cold
Acid
Water
Alkali
Vermin

BUILDING
- PAPER

BUILDING
Proof. PAPER Won’t

“It’s like a Young Roofing!

Hot
Scale

Proof. SmellWon't

Rot
Scale
Smell

( Crack
> Dry Rot
/ Pulverise

THE BEST PAPER for COLD STORAGE INSULATION, or for
FIRST-HATE DWELLINGS. No Dearer than Inferior Brands

Agents JAMES W. JACK
324 Lambton Quay, Wellington

Mention “Progress" when writing to Advertisers.

The Silvertown Co.
London a—.. - :t: • a

Makers of High-Grade Lighting Sets
Instruments and Electrical Appliances
All Electrical Accessories kept in stock

o 9 I
o \ mm Km !&% \ m

Manufacturers of all classes of Rubber Goods
Packings, Insertion, Valve Rubber, Tubing, Suction
Delivery, Steam and Air Drill Hose always on hand

156 Manchester St., Christchurch

THE

STERLING” SYSTEM
Of Intercommunication Telephones

mninniiiiHi

aaag

<a,®

Reliability should be the first consideration
in selecting a Telephone.

SOLE AGENTS

TURNBULL & JONES LTD.
ELECTRICAL ENGINEERS

Wellington, Auckland, Christchurch, Dunedin
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THE SCIENTIFIC NEW ZEALANDER.
Devoted to the Interests of Industry, Architecture, Science, Engineering, Inventions, and Aerial Matters.

Official Organ of the Canterbury College Engineering Society, and the Wellington Philosophical Society.

[PKICE : 9d. per copy; 7/6 per Annum post free,
in advance.
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Progress
XDfoe Scientific mew Zealanfcer.

Published Monthly by Harry H. Tombs, 10, Willis
Street, Wellington, New Zealand.

Annual Subscriptions To any address 7/6,
post free.

REMITTANCES should be made by Post Office or
Money Order. All cheques, plus exchange, to be made
payable to Harry H. Tombs, and sent direct to
“ PROGRESS” Office, P.O. Box 481, Wellington.

All communications to be addressed to “ The
Proprietor, “PROGRESS,” 10, Willis Street, Wel-
lington. Telephone 3296.

ADVERTISING" RATES will be sent on application.
The value of PROGRESS” as an advertising medium
is rapidly becoming recognized by advertisers. Cir-
culation considered it is the cheapest advertising
medium of its kind in the Dominion.

The Editor will at all times be glad to receive
Illustrated Articles on subjects of interest for con-
sideration, provided the articles are short and to the
point, and the facts authentic.

Should subscribers continue to receive copies
of this journal after expiry of current year, it
will he accepted as an intimation that they are
desirous of subscribing for a further period of
twelve months.

In case of change of address, or irregularity of
this paper's delivery, subscribers should send
immediate notice.

EDITORIAL COMMENT.

Some little while ago a deputation of
architects waited on the Minister of. Public
Works in Wellington with a request for
wider recognition of the competitive sys-
tem as applied to the various buildings
erected in the interest of the various
Government departments. It seems to us
that they would have liked to have had
all the buildings thrown open to the com-
petition of the profession. But that would
be out of the question so long as the
Government maintains an architectural
department. For very good reason the
Government found it necessary some time
since to set up a law department minimis-
ing the expense of law to the State and
making its practice in all things more
uniform. The results were beneficial be-
yond the highest expectations. The same
principle. applies to the Department of
Architecture, if in a less degree. On the
other hand, it is desirable on great occa-
sions to have wider scope for talent, and
on such occasions the practice of com-
petition might be well resorted to. We
go further and say that with the ex-

eellent talent now in the profession in
the Dominion it is possible. But this
reminds us that the practice of the
Government already is to call for com-
petitive work. We mean that the pre-
cedent has been established at the re-
quest of one branch of the Legislature,
with such good results that it ought for
the future to be the rule. But beyond
that it would not be advisable or possible
for the Government to go. The ordinary
work of Post Offices, minor railway sta-
tions, normal school building (we use the
adjective in the untechnical sense) may
be left to the Department, and the task
of designing extraordinary buildings
handed over to the competitive designer.

* * *

The old Government, with its links of
twenty-two years, has been ousted and
the new, with its recollections of the same
number of years of Opposition, is firmly in
power. The fact will'be regarded by the
public according to the political standpoint
of each individual member. ' But all are,
we feel sure, agreed that the new Premier
is entitled to so much from a sportsman-
like and fair-minded people. Nor is
this all his claim. As one who has shown
endurance, perseverance and greatness of
mind in adversity, and a lofty equanimity
m the hour of long-delayed triumph, he
deserves the consideration of the fairest
of trials. He begins with the finances of
the Dominion in perfect order; a mounting
revenue, a surplus of record proportions,
and a vast loan authorization, as was made
clear by the retiring Finance -Minister on
the last day of his occupation cf the
Government benches. The question for the
public is whether he will last. To that the
answer is simple enough. If he will take
advantage of the general distrust of
Labour caused by its pretensions and
disagreements, he will stay on indefinitely.
United Labour, claiming to speak for the
majority, proclaimed that alliance with
Liberalism was to it impossible, and at
the same time made a public attempt to
shake hands with syndicalistic anarchism.
It is attempting to retrieve its hideous
error by asking all men who work to
drop the technical definition of worker
and join its ranks. But this is an even
worse insult to the moderate ; majority
which constitutes the bulk of true Liberal-
ism in New Zealand. ..Now therefore is the
opportunity for a coalition which will- secure
the majority of mankind in this Dominion
against the attempted domination- of an
organised minority following blindly the

lead of a teacher imported from abroad
insulting the population by the suggestion
that it does not know, enough to take
charge of its own destiny. If Mr. Massey
can engineer his way to a coalition on this
line he will have a tenure of power

'practically permanent.
* «= $

There is no satisfaction in following a
great disaster with “I told you so.” The
only satisfaction possible in such circum-
stances would be on the part of the audi-
ence at seeing the prophet branded with
a whip. But there is such a thing as
justice even to one’s self. In that spirit
of justice we venture to remind our read-
ers of something we said about the possi-
bilities of the future when ' discussing the
launch of the “Titanic” in our number of
last August. Speaking of the alleged com-
pleteness of man’s victory over nature as
exemplified by this magnificent structure,
we said: “All the force's of nature are at
his command. Are they? Well, some
day a rebellious berg, envious of the other
berg (the berg that is spelt with a u,’
and is warm and comfortable and handy),
some rebel of that sort, will get in the way
of your leviathan, and then!” We have
only to add now that a berg did get in the
way and— The point is that the berg
would spell disaster, and it did.

Now what is the moral of this disaster?
Listen to Mr. Conrad, the writer of things
maritime, a man with more force than
Bullen, and more directness than Clark
Russell, with practical knowledge equal to
either one or the other or both; in short,
a recognised high authority of the sea.
He speaks, in a- recent ■writing of

, the
“fatuous drowning of all these people,
who to the last moment put their trust in
mere bigness, in the reckless affirmations of
commercial men and mere technicians, and
in the irresponsible paragraphs of news-
papers booming these ships.” “Fatuous
drowning” is good. , v

The first element of fatuity was the be-
lief in the unsinkable character of the
leviathan realise it when you read that
poor Colonel Aster, replying to the sur-
vivor who advised him to “jump’.’ with
him and swim to the nearest boat, which
was only half full, declared that only a
fool would do such a thing because “this
ship is unsinkable, Sir,” Not long ago a
report, supposed to be scientific, because
made by men of “expert reputation,
engineers skilled in maritime construc-
tion and the incidental scientific formulae,
was actually sent to the Board of Trade.

[Registered as a Newspaper.] -
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The Board shelved it, and it passed mus-
ter - with the thoughtless world as an ac-
cepted demonstration. Do not, therefore,
blame the poor Colonel. Moreover, the
theory has its apologists even yet. -After
seventeen hundred of our fellow creatures
went to their death on that awful night
off Cape Race, fatuous people with long
lines of alphabet after their names keep
on declaring that if the ship had struck the
berg end on all would have been -well.
They insist that the “Arizona” some years
ago went full butt on to a berg, and con-
fined the damage to the fore compartment,
being able to get into port all right.

Of course these things . are a little
mysterious. But the cases are not on all
fours. The “Arizona” was under 5000
tons, and did not have a higher steam
capacity than fourteen knots. Besides, she
was not going full speed. On the other
hand, take the “Titanic,” with 45,000 tons
going at not less than 21 knots, and pro-
bably much faster.

Take also the incident of the Wellington
wharf some years ago. Our wharves are
mighty structures of wood and iron, to
which everybody points when descanting
on the skill and success of Mr. Ferguson’s
work as engineer to the Wellington Har-
bour Board. A steamer, forging slowly up
to her berth on one of these grand struc-
tures, took some eight feet out of it just
as a child takes a semicircle out of a slice
of bread and jam. In Sydney Mr. Conrad
saw a similar trick precisely. A big liner
coming to the Circular Quay, then a wood
and iron structure, had got all way off her,
falling short of the right distance from
the wharf. Her skipper ordered a turn or
two of the screw, and she got them. A
pilot standing by said she would not crush
an eggshell if she did foul the wharf. And
then she fouled. It was a ramming effect,
which ripped and tore and splintered the
piles, stringers and baulks with the noise
of a great tree crashed down by the gale.

Mr. Conrad asks what if the wharf re-
presented an iceberg in a fog and a ship
went end on to it at the most slow of
fumbling feeling rates of speed. He says
something would be damaged, but not the
berg. We thus understand the hesitation
with which the witnessesexpertsbefore
the enquiry in London are hesitating to
say anything about the unshakable effect
of compartments.

But “if the ship had struck end on it
would have been all right.” And how are
you going to make sure of a strike head on?

Are you to instruct the officers to that
effect? Mr. Conrad in this connection
grows prophetic, imagining a scene of the
near future when things shall have de-
veloped according to present appearance
of progress. It is an examination for
Mate before the Board of Trade. Grizzled
examiner speaking to applicant, young,
innocent, rosy: “You are at night on the
bridge in charge of a 150,000 ton ship with
a motor track, organ lift, &c., &c., &e., &c.,
with a full cargo of passengers, a full
crew of fifteen hundred cafe waiters, two
sailors and a boy, three collapsible boats
as per Board of Trade Regulations, and
going at your three-quarter speed of sayabout forty knots. You suddenly perceive
a berg on the bow. What would you do?”
To

_

which the applicant answers without
hesitation, “Put the helm amidships inorder to hit end on.” So much for the
“end-on” theory.

In this humorous skit we have other
points of fatuity sketched for us. There
is the boat fatuity with which the whole
world is dealing, and there is the manning
fatuity, under which the expert seaman is
kept at as low a figure as possible and the
land lubber element is» put practically in
charge of the ship. Had there been sea-
men enough in the “Titanic,” it is, said
by experts, that with the existing appli-
ances 500 more lives could have been
saved. But . there was no seamanship to
rely on, or not enough, and the captain
and officers had to look on helpless while
precious minutes were flying past.

It . reminds one of the. recent description
of our old friend Captain Orutchley.
Most of us who were here twenty years
ago remember the Captain as one of the
most characteristic skippers of the N.Z.
Shipping Co. Capable in action, pictur-
esque in language, with an infinite con-
tempt for everything at sea that pretended
to be a sailor and wasn’t. In a recent
writing the Captain has devolved
into a prolific writer of the magazine
order, principally in connection with naval
matters— has spoken his very direct
mind about the manning of great liners.
“Run by a sort of hotel syndicate, com-
posed of the Chief Engineer, the Purser,
and the Captain,” says the annoyed sailor,
and observe he has, in the fineness of his
irony, put the Captain last of the three.
Well done, old Trunnion!”

Mr. Conrad completes the picture by
calling these leviathans “a sort of Marine
Ritz, proclaimed unshakable, and sent
adrift with its casual population on the
sea without enough boats, without enough
seamen, but with a Parisian cafe and four
hundred of poor devils of waiters to meet
dangers which, let the engineers say what
they like, lurk always amongst the waves,
sent with a blind trust in mere material,
light-heartedly to a most miserable, most
fatuous disaster.”

Nor is wireless excluded from this
sweeping charge of utter mismanagement,
which deals with ships not properly com-
manded, manned, or equipped, or even
seeming to contemplate the rough trou-
bles of the sea. It has been established byevidence that the vigilance of wireless does
not extend through all the hours of the
twenty-four. The operators go to bed like
reasonable people on shore after closing
their instrument and locking up for the
night. The theory apparently is that if
disasters will not confine themselves to rea-
sonable hours they deserve to be neglected.
Why, it is beyond doubt now that the oper-
ator on the “Carpathia” was within ten
minutes of his bedtime. Hence if the
“Titanic’s” message had been ten minutes
later the adherence of this man to his
fatuous system would have cost the lives
of all the people in the boats. Not a
soul would have lived to tell the tale of
the “Titanic.” Fatuity, therefore, we see,though

_

taking most prodigious toll of the
".Titanic’s” vast population by no means
did its worst.

Moreover, if the weather had been bad,fatuity would have still further shone inthe o 1!C AT*A A ■numrap+iilal rlnn+li tttlitoli i'yi
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its bearing on the responsible shoulders is
unpleasantly like unto murder. There
were many among those set to managethe boats carrying the rescued passengerswho had never had an oar in their handsin their lives— of the poor devils of

cafe waiters who had been so punctiliously
provided. Some women who knew how to
handle oars actually took the work out of
the hands of these incapables. Add to this
insufficieny of boatmen, the insufficiency
of boats, and the want of powerin these
days of motor engines a want criminally
inexcusable—and you realise the full ex-
tent of the fatuity of the modem system of
sending ships to sea.

* * =»

There are many kinds of change. At
one extreme there is the change of which
the fear perplexes monarchs”; at the other,
change is but another name for pro-
gressive development. Between the two,
our Progress lies at the present moment
a-thinking. We have made a mark with
care and pain through good times and evil,
and our success has been such that our
friends have got accustomed to us as wq
are. They look for our monthly appear-
ance in the familiar form, carrying the
same pages, which have made many things
interesting in architecture, engineering,
aviation, astronomy and invention, ship-
building, art, science, and many things
more, all known to many readers of
appreciation and sympathy. Thoughtful
minds have, however, been struck with the
idea of change. At first it was but a sug-.
gestion that the size of the page might be
thought unwieldy, and this suggestion grew
and grew until gradually it resolved itself
into a conviction, the sort of conviction
which asks questions with the air of in-
fallibility: “Why not have a size that will
go comfortably into your pocket.”

Now the pocket argument is sometimes
at the top of what the money market calls
“The High Finance.” It is high enough
at all events to inspire respect in the
average business breast. In that aspect
the idea seems to make appeal to us. Not
that we desire to reduce the volume of the
reading given to our readers. That would
be unprincipled as well as inexpedient,
ungenerous and unprofitable- A change,
however, would undoubtedly lend itself to
a re-arrangement of the matter published,
under which more variety could be given
to the publication without trenching on
the usefulness of the departments now
having attention.

The new arrangement suggested to us
would be to reduce the size and increase
the number of pages in proportion. This
would certainly favour multiplication of
departments. We have considered the ad-
visability of adding several new features.
For example, to Architecture and Build-
ing on its present lines, we propose to add
a special section about the home, well illus-
trated, so that those intending building
may be kept well up to date in the numer-
ous ideas, designs, etc., for outside appear-
ance and inside comfort which are now so
rapidly coming into vogue: The latter,
we feel assured, will be of special interest
to our lady readers. Another department
relates to the motor industry and its de-
velopments, now very considerable. There
are thousands of motorists in the Dominion
to whom a section of the issue can be made
intensely interesting. Frankly, on this
subject of change or no change we should
iiivc a lew hints and suggestions from our
subscribers and readers as to what theyfeel on this important question.

We wish to draw attention to our voting
paper on page 1162 of this issue, andtrust that all our readers will register their
votes.
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Timbers of New Zealand
AND OTHER.

The Timber Resources of New Zealand.
By W. E. JOUEDAIN, Department of Lands.

'.The publication of this article and the use of the illustra-
tions has kindly been authorised by the Hon. Thomas
Mackenzie F.8.0.5., Minister of Lands and Commis-
sioner of State Forests.]

The question of the future supply of
timber for commercial purposes is one of
the most serious problems presenting itself
to the nations of the world, and prac-
tically every country is viewing the
future with doubt and dismay. The
special position of New Zealand in this
respect is endeavoured to be set forth in
the following article.

Before going in-
to this phase of
the subject, how-
ever, it may be
well to point out
that the growth
and preservation
of trees is required
by a nation for
more . than one
purpose.

They comprise:
1. The supply of

timber to the build-
ing and allied
trades and for
commercial pur-
poses.

2. The mainten-
ance of climatic
equilibrium.

3. The protection
of the soil, preven-
tion of floods, and
the supply of
humus.

In thispaper only
the first require-
ment will be dealt
with to any extent,
but it may be well
to emphasise the
necessity of main-
taining the equilibrium of climate. Al
though trees may not attract rain to any
extent, yet they - undoubtedly serve to
precipitate rain from passing clouds and
condense the moisture from mists and
humid weather. In this way, they help
to moderate the excessive heat and cold
and act as a kind of break upon the
extremes of temperature. Their ' chief
function, however, is the protection of the
soil. When a heavy rainfall occurs on
exposed country, its tendency is to sweep
the surface soil into gullies and streams,
and the rain may not penetrate deeply
into the earth. A heavy downpour may
swell the volume of water in a neighbour-
ing river many feet, but if the sun shines
soon afterwards the earth is little affected
as the rain has probably not penetrated
sufficiently into it. The loose soil on the
surface, however, has been swept into the
bed of the adjacent streams, and in this
.manner the bed constantly rises, thereby

causing successive floods in the rainy
season, whilst the river requires the erec-
tion of stop banks, or periodical dredging
to keep the channel sufficiently deep to
contain the ordinary volume of water,
together with the occasional rise after
heavy rain. Such flooding through denu-
dation of the soil has caused immense
damage in China, and most of the coun-
tries of the Old World, and even in New
Zealand, the lower reaches of the Wan-
ganui, Manawatu, Oroua, Tutaekuri and
Rangitikei, etc., periodically show the dis-
astrous effects that follow when the head
waters of the rivers and streams and the
land surrounding same, are cleared of

their natural covering to a large extent.
Forests act as vast natural sponges, collect
the rainfall, conserve it for days and weeks
afterwards, and forest streams seldom
overflow, seldom require clearing, and yet
are always fairly full of water. Conse-
quently, the surrounding country derives
advantage from the presence of forests
around the head waters of streams as well
as along their banks. However, to pass to
the subject of this article.
Present Timber Supply in New Zealand.

The Department of Lands and Survey
has from time to time published reports
on the timber industry, and from esti-
mates made by its officers at various times,
the following information is gathered. .

In 1905 it was considered that there was
then standing on Crown lands milling
timber to the extent of over 20,000,000,000
sup. ft., and a little over 21,000,000,000 on
private and native lands, making a total

of forty-one thousand million superficial
feet. At that time the total output from
the sawmills of the country was a little
over four hundred million superficial feet
per annum, and it was considered that
there might be sufficient timber to last the
country (with prudence) seventy years.

In 1907 the estimate of timber was
36,000,000,000 sup. ft., a decrease of more
than five thousand million super, ft., and
the annual output had increased to 432,-
000,000 sup. ft. In consequence of a
more detailed inspection of the forests and
the milling timber therein, the official
estimate was a future supply of less than
70 years, possibly to a considerable extent.

In 1909 a very
extensive report,
entitled Forestry
in New Zealand”
was published,
giving much valu-
able information.
It was then found
that out of the
total area of 66,-
568,876 acres in
New Zealand, the
area under forest
was 17,074,003, of
which over two
million acres , com-
prises national
parks (such as the
West Coast Sounds
area, Arthur’s
Pass, Egmont, &c.)
scenery and cli-

. matic reserves, and
that there was
then growing with-
in the Crown and
State forests and
on private and
native freehold
lands, a total of
about 33,000,000,-
000 sup. ft. . that
might prove suit-

able for commercial purposes. The an-
nual output was still well over four hun-
dred million feet, and it was estimated that
only one-half of the timber just mentioned
was likely to be used for commercial pur-
poses and available for sawmilling, the
remaining timber comprising birches, miro,
tawa, rata, kowhai, &e. (10,664,382,948
sup. ft.), whilst a large portion of other
timber was situated on land difficult of
access and unprofitable for working at the
present time.

The felling and removal of trees for
timber purposes is sometimes a very
costly process, judging by the remarks
made by Mr. J. R. Reed, in a timber
transaction case heard at the Supreme
Court at Auckland. Mr, Reed stated that
when a kauri tree was in an almost inac-
cessible place—for instance, in a deep
gully, it would be necessary to erect plant
and hauling gear costing £SO to remove
the tree, whereas the timber when cut

PUEIRI [Vitex littoralis).
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up and placed on the market, might only
realise the sum of £2O.

The output in 1909 was expected to
gradually increase to 450,000,000 sup. ft.
during the next generation, and to 500,-
000,000 ft. at the end of twenty-five years.

The estimated probable duration of the
timber supply from the native forests of
New Zealand was then reduced to between
thirty-five to forty years, but as large
supplies may be expected from abroad

during that period, the term may be
extended to perhaps fifty years.

In 1909 there were thought to be15.000. sup, ft. of rimu in our
forests suitable for sawmilling; 2,500,000,-
000 kahikatea; 570,000,000 sup. ft; totara485.000. sup. ft. kauri and 3,423,-
000,000 sup. ft. matai. The remainder of
the timber was birches and miscellaneous.

There were then 428 sawmills working
in- the Dominion, whose estimated cutting
capacity was 755,465,480 sup. ft. per annum.

The latest figures taken from the Census
of 1911 arc:

Sawmills and Sash and Door Factories.—
534 in number, as against 334 in 1900;
hands employed, 6871 male and 6 female;
wages paid, £774,402; horse-power
19,484; total cost of materials operated on,
£1,253,153; quantity of sawn timber manu-
factured, 296,033,017 sup. ft., valued at
£1,725,827; total value of manufactures,
£2,699,888, as against £1,268,689 in 1900.

Characteristics of New Zealand Forests.
The New Zealand forests contain an

immense variety of trees of all descrip-
tions, but with one or two features com-
mon to all. There are estimated by
botanists to be no less than 86 different
species of trees, although several of them
are different varieties of the same tree,
-but practically there are at least seventy
quite distinct trees. Now their common
features are these:—

The timber trees are all evergreens, therenot being a single deciduous tree amongst
them. No matter at what time of the
year you visit a New Zealand forest, it
always presents the same appearance, a
sombre, dull green relieved at times by the
presence of young trees, which present a
much lighter shade of green, and diversified
by the flowers that appear on certain trees
and plants such as the rata, pohutukawa,clematis, etc. They are all slow-growing,

and in this respect compare un-
favourably with timber trees of
other countries. For instance,
it is estimated that the manuka
(or tea-tree) takes from 100 to250 years to attain maturity;
the rata from 200 to 450 years;
the totara 470 to 800 years; the
matai 270 to 400 years; the
kahikatea 370 to 600 years; the
rimu 400 to 650 years; and so
on, whilst the giant kauri, now
fast vanishing, is estimated to
take from 600 to 3,600 years to
reach its full growth.

The bulk of the indigenous
forests are now to be found in
the Waimarino, Nelson, Motu,
Westland, and parts of Auck-
land district. Although forests
still grow in other districts they
are not very large and except on
the mountains of the Tararuas,
Ruahines and Kaimanawas, do
not cover much area.

Supplies from Abroad.
But whilst New Zealand has

been drawing largely on its
timber supplies, almost every
other country in the world has
acted in a similar manner, and
the same problem that now con-
fronts us is facing the statesmen
of other nations. An article on
the “Forest Resources o': tne
World,” by Raphael Zon, Chief
of Silvios for the United States,
gave the following particulars
regarding European countries
that export timber.

Austria-Hungary is the great-
est wood-exporting country in
the world. The Austrian for-
ests comprise chiefly spruce,
pine, and fir, whilst only one-
sixth of the wooded area is
under hardwoods, comprising
oak, maple, beech, birch, locust
and alder. The Hungarian for-
ests contain oak, beech and other
hard woods, pine, spruce, birch,
poplar, willow. The annual ex-
port of timber between 1895 and
1899 averaged 320,000,000 cubic
feet. Sweden is the next great
timber exporting country in
Europe, nearly one-haif of . its
area of land being under forest.
The total timber exports (in-cluding for wood pulp purposes) averaged

350,000,000 cubic feet per annum. Conifers
occupy 80 per cent, of the forest area,
being mostly spruce pine.

Norwegian forests occupy over sixteen
million acres, or 21 per cent, of the whole
area. Coniferous forests comprise 75 per
cent. About 69,000,000 cubic feet are ex-
ported. Finland also has large forests,occupying - 52,500,000 acres, composed al-
most entirely of pine, spruce, birch, and to
some extent, alder. The exports average

MATAI-TREE, SEAWARD FOREST.
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140,000,000 cubic ft. per annum. Ger-
many has nearly 35,000,000 acres under
forest, of which two-thirds comprise coni-
fers and one-third hardwood. In spite,however, of the increasing growth of the
State forests, the empire is unable to supply
its own needs for sawn timber. Since
1863 the imports have exceeded the exports
and the difference between them has been
growing rapidly. The remaining countries
of Europe are in the same condition and
need not be regarded as being in a
position to supply timber save in
comparatively limited quantities and
at a fairly high price.

Canadian Timber Supplies.
The Canadian forests are stocked

with a large number of species,
among which the three most import-
ant are white pine, found in the
south-east part of the Dominion;
spruce, occurring over large areas;and Douglas fir, found principally
in British Columbia. The principal
forest areas arc in the eastern and
western provinces. .

.

The Year Book of British Colum-
bia for 1911 states that it is esti-
mated that British Columbia, with a '
total of some 240 billion feet of stand-
ing merchantable timber; possesses
half the forest wealth of Canada.
During 1910 the’'approximate cut
of, mills in that province was
1,040,000,000 feet, representing an
increase of 300 per cent, since 1903.'
The foreign shipments in 1910 in-
cluded 38,885.206ft. to Australia;
12,597,770 to Africa; 11,317,003 to
South America; 3,213,308 to the
United Kingdom; 878,786 to New
Zealand, with others making a total
of 72,967,761 feet for the year, show-
ing an increase in five years of
21,389,873 feet.

The principal trees are the Douglas
Fir (or Oregon pine), which is most
abundant and is the* most valuable,
tree is British Columbia. The larg-
est trees are found near the coast,
where trees of 300 feet are not rare,
the average height of those felled for
lumber, being 150 feet. It is chiefly
valuable for structural purposes,
being largely employed in ship-build-
ing, bridge work, and the construc-
tion of wharves. Its durability, when

excluded from the air, adds greatly
to its value for pile work in the con-
struction of bridges and wharves.

The next in importance is the
giant arbor vitae. It is seldom found
more than 150ft. in height. It is
chiefly used for the manufacture of
shingles, for which purpose it is
unequalled. The wood of the tree
takes a brilliant polish. So great is
the variety of shading in the colour
of the wood that a large house may
be finished in it without any two
rooms being alike. It enters largely into
the manufacture of doors and cabinet work
of all kinds. Like all the cedars, it lasts
.well underground.

The yellow cypress is valuable for
many purposes, but is not extensively used
at present, the cost of transportation to the
seaboard being too great. It is used for
interior finishing and furniture, and com-
mands a higher price' than the foregoing
timbers.

The western white pine, the black pine,
the Engelman spruce the Menzies spruce,
the Sitka spruce, the western hemlock and
other varieties of trees are also much used
locally. The aspen poplar and, broad-
leaved maple are widely distributed find
much in demand. The western larch,
balsam fir, bull (or heavy) pine, are
plentiful and used in minor quantities.

The natural advantage of British Co-
lumbia in many markets is obvious, and

with the rapid development of Pacific
commerce it may be assumed that within a
short period its manufactured products will
find conditions favourable to that profitable
exchange of commodities which is the
basis of success, and that with the de-
velopment of pulp and paper, iron and
steel shipbuilding and other industries,
those markets will respond to the natur-
ally favourable situation geographically,
which exists.

Principal Australian Timbers.
The principal Australian timbers used in

New Zealand for building and construc-
tional purposes, may be said to be the
jarrah and karri. The following notes
thereon may therefore be of interest:

As it is always more or less difficult for
anyone not constantly dealing with the
two timbers (when cut) to surely distin-
guish one from the other, the following
test is a very simple one and is fairly

accurate. A splinter struck from jarrah
and placed in a flame, generally burns to
a firm black ash; one from karri to a
somewhat woolly white ash, also when the
flame is blown out, karri tends to glow for
some little time, jarrah to go black out
quickly.

Jarrah weighs about 701bs. per cubic
foot when first cut, and about 601bs. when
seasoned. The wood is of a reddish col-
our, very hard and - dense, generally

A KAHIKATEA (White pine).
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straight in the grain, with moderately in-
terlocking fibres, and shows very little sap-
wood, generally under 1 inch.

Karri weight about 631bs. per cubic foot
when fairly seasoned.

Jarrah is most generally employed for
railway construction, sleepers, marine and

engineering works, and building construc-
tion and is specially suitable, for under-
ground use, and where in contact with
wind and water. Piles in river bridges
erected 54 years have been withdrawn and
found perfect in every respect. It can-
not, however, be said that it would with-

. stand the attack of
the teredo navalis.

Karri is largely
used for car and
waggon frames,
bridge timbers,
flooring, planking,
telegraph pole
arms, fruit cases,
and street paving
blocks, being con-
sidered by many
equal to jarrah in
this respect.

Tuart.is used in
the framework of
railway waggons,
buffers, ship
beams, bridge sup-
ports, deck planks,
etc., and especially
in wheelwright’s
work.

Wandoo is deem-
ed equal to jarrah
for railway sleep-
ers, also used for
short piles, bridge
and wharf plank-
ing, etc.

Full information
regarding Aus-
tralian timbers
suitable for com-
mercial require-
ments may be ob-
tained from Messrs
R. Dalrymple Hay,
Director of For-
ests, Sydney; H.
McKay, Conserva-
tor ofForests, Mel-,
bourne; W. Gill,
Cons, of Forests,

Adelaide; and N. W. Jolly,
Director of Forests, Adelaide.

Heartwood and Sapwood.
Contrary to general prac-

tice in the case of other chief
timbers of the world, the
heartwood core of the euca-
lypti is to be avoided. Speci-
fications for cut timber
should, therefore, require
freedom from heartwood, ex-
cept in the case of piles,
which are better round than
squared. Sapwood, on the
other hand, rarely measures
above an inch in thickness
and being often as hard as
the inner wood, hardly needs
to be particularly excluded
except in cases of special im-
portance. It is preferable to
season all eucalyptus timber
for at least twelve months
prior to using.

Other Australian Timbers.
The following information

has been obtained from the
Forest Department, Sydney.
Samples of the undermen-
tioned woods are available
for inspection at the Public

Works Officee in Wellington.
Apple-tree ( Angophora intermeda).—

Timber strong, tough, heavy and durable
subject to gum veins; used for naves of
wheels, etc. Plentiful supply.

Blackbutt (Eucalyptus pilularis).—Timber strong, sound, hard, heavy andhighly esteemed for house-carpentry, ship-building, bridge planking, street-paving
blocks, etc., and is about equal in strengthto rough ironbark. Suitable for exportfor railway sleepers. Plentiful.

Brush Box (Tristiania conferta).-~Tim-ber strong, hard, close-grained and dur-
able; a much valued timber, and not likelyto be attacked by white ants etc. Ribs of
vessels constructed of this wood have keptperfectly sound for upwards of 30 years.Paving blocks. Extensively planted as
ornamental shade tree. Plentiful.

Gum, grey (E.propinqua) —Timber re-
sembles grey ironbark, hard, heavy, tough,strong, inlocked and durable; used forpoles and shafts of carriages, spokes ofwheels, railway sleepers, posts, felloes,shingles, etc. Plentiful.

Gum spotted (E.metadata),Timber
strong, elastic, and durable (free from sap-wood) ; used for ship-building, naves of
wheels, cart and buggy shafts, street paving
blocks, etc. Timber splits well and thebark is beautifully spotted. Plentiful.

Ironbark {E.paniculata).—Timber much
valued; hard, tough, strong, interlocked and
durable; used for bridges, sleepers, railwaycarriages, beams, poles, building girders,
etc. Fairly plentiful.

_

Ironbark, red .siderophloia) . —Timber
highly esteemed for strength and dura-
bility ; much used for large beams, girders,
sleepers, dray poles and other purposes for
■which timber of great strength and dura-
bility is required. Plentiful.

Mahogany, red (E.rosinifera) .—Timber
tough, durable; used for staves of casks,shingles, palings, rough buildings and
paving blocks. Fairly plentiful.

Mahogany, white.—(E.acmenioides ).—
Timber pale, hard, heavy, close-grained and
durable; used for posts and rails of fences,
house and ship-building, plough beams,

MACHINE AND DUTCH-HOEING Lined-out Tbees.

KOWHAI (Sojphora tetraptera).
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piles, girders and paving blocks, etc. Fair-
ly plentiful.

Mountain Ash, or Cugerie (Flindersia
australis).—Timber white, hard, tough,
close-grained and durable; used for build-
ing purposes, etc. Fairly plentiful.

Tallow-wood (E.microcorys ).—Timber
strong, hard and durable, and of a greasy
nature, as local name implies; used for
boat building, flooring boards and general
building purposes. Not liable to shrink.
Fairly plentiful.

Turpentine (Syncarpia laurifolia).—
Timber exceedingly hard, heavy, close-
grained and durable; used for piles and
posts, for which it is said to be almost
imperishable, being impervious to the
Teredo Navilis. Plentiful.

At the present time 16,703,500 acres in
Australia are specially reserved for timber,
but the total forest area is 102,000,000
acres, although it is estimated that a
larger area is more or less wooded. In
1900 the Commonwealth exported over
150,000,000 sup. ft. of timber, of which
New Zealand was credited with only
25,423 sup. ft.; the only country, however,
that received a larger amount was India,
with 55,363ft. In the same year, New
Zealand exported 69,959,470 sup. ft. into
Australia, so that the balance of trade is
largely in our favour.
Weights and Strengths of Timbers used

by New Zealand Railway Department.
Weight per

Note. The factors of strength represent the
weight in pounds which will break a beam 1 foot long
x 1 inch x 1 inch section fixed at one end and loaded
at the other. The factors assumed are the results of
a number of experiments.

Strength of Timbers.
Tension Compression Shearing

Breaking-.
Breaking Breaking-weight in weight

Timber weight in Pounds per Sq. In. inPounds
Pounds per per Sq.In.Sp, In. End • Across Parallel

Grain Grain to grain

table of Strength op Pillars.
Ultimate crushing load per squareinch =10,000 lbs.

Factor of safety 8. Tabular Nos. in tons.
Uengtii Lessee BbEADTH OE Pillar in InchesPillar _ _

New Zealand Timber.
Ultimate crushing load per square inch =6,000 lbs.

Factor of safety 8. Tabular Nos. iri tons.
L
piiiw Lesser Breadth of Pillar in Inches

Afforestation in
New Zealand.

The question
has frequently
been asked,
what is being -

done to grow
timber to re-
place the vast
heritage now be-
ing destroyed,
either by way
of sawmilling
for commercial
purposes, or for
the purposes of
settlement. New
Zealand was the
first of the Aus-
tralasian States
to face the pro-
blem. In 1896
a Forestry or
Afforestation
Branch of the
Department of
Lands and Sur-
vey was estab-
lished, and year...
by year its;
operations have
grown in im-
portance. Be-
ginning with a
nursery at Tap-
anui, in Otago,
a modest com-
mencement was
made with the
business of tree
raising and tree
planting. An-
other nursery
was soon started
at Eweburn,
and a third at Whakarewa near
Rotorua, in the North Island. Coin-
cident with these nurseries plantations
were begun in localities adjacent to the
nurseries. Continued experimenting and
watchfulness soon demonstrated what were
the best kinds of trees to grow, and the
annual report of the Afforestation Branch,
presented to Parliament last year, showed
the following results:

Besides the above, nurseries were started
at Ruatangata (near Whangarei), Star-
borough (in Marlborough), and Kurow (in
Otago), but have been discontinued through
various causes. The cost of raising trees
in the nurseries until they are ready for
planting, has Averaged £2 4s. 9d. per
thousand.

Plantations.

It must not be overlooked that afforesta-
tion work provides a great amount of
employment for comparatively unskilled
labour, particularly in the winter months,
when employment is scarce else where,
whilst it is also a profitable commercial
undertaking for the State.

In raising our future forests, much care
and discrimination must necessarily be ex-
ercised in selecting suitable trees. Two
things have to be taken into account.
First, the trees must be relatively quick-
growing, and secondly, they must be suit-
able for commercial and general require-
ments. The tree most in favour is the
European larch, which takes about 70 years

Rimu ’[Bedpine), WAIMARINO FOREST.

Timber Cubic Foot Strength
Lb. Lb,

Australian Ironbark... ... 72 ... 260
Spotted (Jum

... 64 ... 220
Blue GuiuBine Gum 64 ...64 ... 210210
Karri 200
Ji.vrah 61 170„ Jvrrah ... 61 170

Tasmanian St; ing Bark 210
New Zealand ... Maire !!! 72 "! 240

Black-birch 49 160
Bed-birch 40 ... 150
Tawa 150
Matai !'.! 47 140
Kauri ... 30 ... 130
Totara ... 36 120
Bed-pine ... ... 38 ... 120
Silver-pine 120
White-pine 29 100

American Oregon 36 130

Australian—
Ironbark 14,000 10,000 4,592 2,150
Spotted Gum... 10,300 6,700 1,000
Blue Gum ... ;

Karri ... 7,000 7,000 2,563
Jarrah 12,000 1,835

Tasmanian—
Stringy Bark...

New Zealand—
Maire
Black-birch ...

Tawa
Matai 8,000 8,000 2,486
Kauri 10,000 7,000 2,240
Totara ...

6,000 6,000 2,210
Red-pine 11,000 7,500 2,867
Silver-pine

...

White-pine ... io'.ooo i,000 1,658
American— 11,001 6,000 GOO

Feet 3 4 5 6 7 8 9 la 12 14 16 13
i 167 2 23 2 79 8 85 3 91 4 46 5 02 6 58 6 70 7 81 8 93 10 04
2 2 49 210 2 72 8 86 3 91 4 66 6 02 6 58 6 70 7 61 8 93 10 04
n 1 SO 1 93 2 54 316 3 78 4 46 5 02 6 68 6 70 7 81 893 10 04
4 1 11111 173173 2 832 83 2 952 95 3 603 60 4 214 21 4 844 84 5 586 58 6 706 70 7 317 81 8 948 94 10 0410 04
5 0 93 154 217 2 79 8 40 402 4 64 5 26 6 51 7 81 8 63 10 04
6 0 78 135 1 97 2 60 3 22 3 84 4 45 5 09 6 82 7 67 8 93 10 04
7 0C6 1 19 178 2 40 3C3 3 66 428 4 89 6 13 7 37 8 61 10 04
8 0 45 1 C3 161 2 21 2 84 8 47 4 18 471 5 94 7 19 842 9 67
9 0 89 0 91 144 2 03 2 65 8 27 3 90 462 5 76 699 8 23 9 47

in 0 33 0 SO ISO 1 SC 2 47 3 08 3 71 i S3 5 69 6 60 SGI 9 29
ll 0 29 0 60 117 170 229 289 8 61 4 14 6 89 6 63 7 86 810
12 0 29 0 53 1 05 165 2 11 2 71 3 82 8 94 5 20 6 44 7 67 8 90
13 0 21 047 0 87 1 42 196 2 55 814 8 76 5 00 0 26 7 50 8 72
14 0 19 041 0 73 180 101 2 87 2 96 8 67 4 81 6 06 7 31 8 56
15 017 037 0 66 113 1 66 2 22 2 79 8 89 4 62 89 712 8 27
16 015 033 60 0 94 156 2 07 2 62 3 21 4 48 668 6 93 817
17 0 54 0 64 0 66 1 42 194 2 48 8 05 4 25 5 48 6 83 8 00
18 0 27 0 49 0 79 1 26 1 82 283 289 406 5 80 6 54 780
19 0 24 0 45 0 73 1 07 180 2 20 2 74 389 6 10 6 85 7 69
20 0 22 0 41 0 67 1 00 59 2 07 2 59 3 72 4 93 616 7 42

Feet 3 4 5 6 7 8 9 10 12 14 16 18
1 .. 1 00 1 34 1 64 2 01 2 84 2 68 3 01 3 35 402 .4 69 5 36 6C3

2
.. OtO 120 160 2 01 2 34 2 69 3 01 3 35 402 4 69 5 36 6C3

8 0 64 101 1 40 180 2 21 2 69 2 01 8 86 402 4 69 5 36 6 04
4 .. 0 50 065 i 22 160 2 01 2 40 2 81 3 35 102 4 69 5 86 6C3
5

.. 0 39 0 70 1 06 1 43 1 fl 2 20 2 60 3 01 3 81 4 69 5 86 6.03
6 .. 0 80 0 58 0 92 1 27 165 2 02 2 40 260 8 61 4 42 5 86 6 03
7 .. 0 24 0 48 0 79 1 12 1 49 166 2 24 2 61 8 40 4 21 5 03 6C3
8 .. 0 24 0 40 0 69 099 134 1 70 2 07 2 45 8 20 402 4 81 563
9 .. 0 23 0 34 0 58 0 87 220 155 191 228 803 8 60 4 62 5 41
10

.. 0 20 0 82 0 51 0 77 108 141 177 212 2 87 Z 62 4 40 5 20
11 .. 017 0 32 0 44 0 68 0 97 129 162 1 97 2 71

%

346 4 21' 5b
12

.. 0 15 0 31 0 40 V 61 0 87 1 17 149 1 68 2 55 4 04 4 tO
13 .. 013 0 28 0 40 0 54 0 78 106 137 170 2 40 3i4 888 4 63
14 .. Oil 0 25 0 40 0 48 0 71 0 97 126 157 225 2 97 8 72 4 42
15 .. 010 0 22 0 39 0 48 0 64 0 69 16 1 46 212 282 3 56 4 80
16 .. 009 0 20 0 36 0 48 0 59 0 31 107 185 198 2 68 8 40 4 14
17 018 0 82 0 47 0 56 0 74 0 99 126 1 87 2 53 8 25 899
18 016 0 80 0 47 0 66 0 69 0 91 117 175 2 41 10 8 82
19 015 0 27 0 44 0 56 0 65 0 85 109 1 65 2 27 2 96 3 67

20 013 025 0 40 0 55 0 64 0 78 101 164 216 2 82 3 53

To ascertain the safe load in tons forsafe load in tons for a pillar,a pillar,
take out the tabular No. for length and lesser breadth.
and .multiply by the greater breadth in inches

Nurseries.
Output of Trees Trees in Nursery

since 1896 March 31st, 1911
Rotorua . .28,399,075 .. 8,937,630
Tapanui 9,174,036 6,350,545
Eweburn 1,986,107 1,750,265
Hanmer Springs 4,867,705 4,722,200

Whakarewarewa
AreaPlanted

Acres. ■
... 4,634.

Trees in-Plantation
9,640,636

Waiotapu
... ... 6,423 ... 13,926,254

Pubipuhi ...
... 1,250 1,000,000

Dusky Hill ... 845 2,180,837
Conical Hills ... 1,895 5,164,862
Gimmerburn 173 152,896
Naseby . 260, 682,204
Harimer Springs ... 1,452 ..: 3,951,951
Rainclifi 205 50,000
Dumgrco 209 569,640
Waitahuna ... 11 30,525

Totals ... 16,811 37,349,805
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Log Hauling at Arnold Mill, showing Wire Rope.

kauri logs at Matakohe,
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to attain maturity and it is estimated that
in fifty years’ time an acre planted with
larch would contain 30,000 sup. ft., whilst
in seventy years’ time there would be
about 40,000 sup. ft. of good, sound timber.
The ordinary pine yields an equal amount,
but the Douglas Fir is expected to pro-
duce nearly 50,000 sup. ft. in fifty years’
time. Eucalypti have in many instances
produced 100,000 sup. ft. per acre on
exceptionally favourable soils, but the aver-
age yield is from 10,000 to 40,000 ft. per
acre.

To show the difference in rates of growth
between New Zealand and foreign trees, the
following comparisons of. plants raised
in this Dominion, will be of interest:—

The matai (or black pine), at 7 years
of age was only 19in. high, and when 24
years old had reached 14 feet.

The yellow pine was 42 inches high at 7
years.

The kauri was 8 inches high when 7
years old, and 38ft. high when 24 years
old.

The rimu was 27 inches high at 7 years,
and 35ft. at 27 years.

Foreign trees, on the contrary, were
above expectation:—

The English sycamore at 7 years had
reached 13 ft., and the English ash 12 ft.

The European larch at 7 years had
reached 20 feet, and 36 feet at 10 years.

The Austrian pine at 7 years had reached
9 feet, and 22 feet at 10 years.
~

Finns radiata, or insignis, was 35 feet
bight at 6 years of age. Eucalyptus was
over 30 feet, high when 13 qears old, and
the Douglas fir 10ft. high at 7 years of age.
the Douglas fir 10 feet high at 7 years of
age.

In addition to being so much quicker
growing, some of the foreign trees, being
deciduous, yearly shed their leaves, which
combine with, the soil to form a magnificent
humus, and when an artificial forest is,
finally cut out, the ground below will be
immensely enriched by the addition of such
valuable covering to the original soil, which
in our plantations, is frequently of a light
or poor nature. Consequently, the plan-
tations do good in more ways than one.

The present rate of afforestation pro-
vides an annual crop of from nine to

fifteen million trees in the
State nurseries, most of which
are subsequently available for
planting out in the State plan-
tations. The area annually
planted averages from two to
three thousand acres.

The kinds of trees chiefly
grown in the State nurseries and
plantations, are as follow:—

European larch {lmix euro-
paea), of which 13,097,915 are
in plantations in the North Is-
land, and 4,773,361 in South
Island plantations. "When ma-
tured, it can be used for fencing,
pit-props, gates, etc., and is a
splendid timber for general
farming purposes.

Corsican pine (pinus laricio),
there being 4,039,785 planted in
the North Island, and 2,343,609
in the South. Like all the pines
in our plantations, the timber
can be used for building con-
struction, poles, scaffolding,
joinery, etc. It is said to pro-
duce valuable timber ae 40 years
of age.

Heavy pine (pinus ponder-

osa), of which 1,352,850 are in North Is-
land plantations and 602,986 in the South.

LARCH Plantation, whakarewarewa

TOTARA Podocarpus Mara), PEEL FOREST.
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Oregon pine or Douglas Fir (pseudo-
tsuga taxifoha), are also planted, there

Austrian pine (pmus austnaca), to the
■??mi e

Ti
1,368 630 are planted m the

Worth Island, and 1,634,524 m the South,
being 238470 m the North and 207,205 in
the boutn. Its use is well-known m the
.Dominion as building material. It may
also be used for ship s masts, etc.

Norway spruce or fir (picea excelsa), is
grown to the extent of 195,025 in the
North and 1,18,,225 m the South. It
may be used as moulding-poles, flooring,
paper pulp, etc.
. Eucalyptus has been planted to the num-
ber ol 3,039,642 m the North Island, and
4,250 m the South.

_Bentham s pine {pmus Benthamwma),
to the extent ot 257,875 are m North Island
plantations, and 140,400 in the South.

English oak (quercus pedimculata) , are
m South Island plantations only, there
being 376,550 planted there.

_

English ash (fraxmus excelsior), is
P Ja!tQ?Un the SUth Island to the extent
of 432,560
. Other well-known timber trees, planted
in smaller quantities than the above, in-
elude blackwood, silver birch, pinus radiata

or remarkable pine (known here as pmus
insignis): Weymouth pine, redwood of
California, black locust, sycamore, and
niwtr°US eJs ' •

+i t.When considering the number of trees
Planted in our State plantations, it is well
to remember that they do not represent by
any means the final crop. Trees are
planted very close to one another, there
Demg about 2,/UU larch or 2,500 pme
to the acre Repeated thinnings will
eventually reduce the crop to about 800 in
the case of larch and from 600 to 800 in
the case ot pines at the end of fifty or
sixty years, and it is only this final num-
Der that attain tali maturity. Conse-
quently, when dealing with the results of
me Aitorestation -Branch it is better to
take the acreage planted as the basis of
reckoning, and wo* the number of trees.

Present Position.
t« »™ i •

-. t.

'

.',MtSTL m? te
*

pointed out
inSnJ*£ £ iSt P °- rSfZl^yJr ST Zealad' ls

+
.

thls' The
SfftatSi J™! h natlV

oK
f?reSStZI ? laSt from

,

35 t 0 40\T«Lr £ tt °'la "S fay d?T,Australia, the United States,-and Canada
tor many years yet and possibly from

Siberia and Manchuria, although importa-
tions from these countries so far have been
small* and not as satisfactory as was an-
ticipated. As a last resource, the timber
from our artificial forests will in another
fifty years' time considerably swell the
available supply, and if the present plant-
ing. operations are extended in the future,
they will undoubtedly to a large extent
solve the difficulty of procuring timber for
commercial requirements in this Dominion,

= _

The Electric Drive in the Sawmill.
—

Every experienced owner or manager of
a sawmill knows that no absolute rule can
be laid down, out of hand, as to the ad-
vantages of one form of drive over another,
He is already well aware that each case—-
his own included— its peculiar
problems; and that every method of driv-
ing machinery is to be judged not from the
point of view of absolute efficiency and as
applicable everywhere, but solely on its
merits with re gard to the particular con-
ditions under which it is proposed to apply
it. He knows that if there were a form
of drive in existence which possessed the
tremendous advantages over the steam or

his keen appreciation of that fact- for in
the case of saw-mills electricity is'a great
saver. It is on this quality and in this
instance, that the strongest claims on its
behalf mav be made. The conditions need
only be studied in order to get the highest
saving power out of electricity

Electricity is a great saver in all those
eases where the drive is intermittent as in
sawmills. Its chief saving power may be
said to lie here, whether the current come
from the mains of a Corporation or Corn-
pany, at, say, iy2 d. a unit, or whether it
be generated by the owner's private plant.
It stands to. reason that if a machine is
running for only part of a day it is
cheaper to shut off the source of'power
from it the moment it is not wanted than
to keep that source going all day This
is the simple case of electricity versus the
steam or gas or oil engine drive The
steam or gas engine must be kept going so
long as any machinery in the factory is
running and demanding power What is
the saving here? Precisely the proportion
of fuel or steam and shafting and belting,
with the wear and -tear on them and the
boilers and the piping, arid the cost of
attendance, which that' machine, if run-

gas engine drive which these possess over
hand labour, both he and everyone else
who could afford it would have long ago
adopted it. It is not pretended that the
electric motor is such a form of drive,neither is there any immediately likelihood
of such ,a form of drive being discovered,
Of all this the business man is well aware,
But he is aware of more than this. If he un-
derstands his machines— any owner or
manager of machinery who does not under-
stand his machines might as well shut
down at once—he knows what they are
doing: he knows how much power, or, in
other words, money and labour, he has to
put into them, and how much work they
are giving him in return. Such a man
can grasp at once the importance of sav-
ings. If he is keen on making, his busi-
ness pay a good dividend, he will not
mi?d doing a lot of thinking and going to
a lot of double to find out where the
Savings can be secured, for he knows that
? is the - SavingS that chiefly count The
late millionaire, Russell Sage, used to say
tliat any fol Collld earn a dollar but !t
took another Sort of man to save one. The
New Zealand business man knows that just
as well. Electricity owes a good deal of its
success in driving saw-mill machinery to

ning, would take from the entire plant: for
that proportion is being wasted while the
machine is idle. An electric motor in its
place, shut down and at rest, saves that
proportion. Multiply whatever is ealcu-
lated to be that proportion by the number
of hours it occurs every working day of
the year, in time and for overtime, and the
figure saved will usually startle even the
hard-headed business man. Yet this leaves
entirely out of account the risk of a break
down in the engine room. Suppose that to
occur—and it is not infrequent— day or
even two days may be lost putting things
right, the factory meantime standing idle,

The next great saving which the electric
motor yields occurs in cases where the
works have not been properly or cannot be
conveniently grouped round or close to
the central'steam engine plant—where, in
short, the buildings are scattered, as they
frequently must be in sawmills, either
through "wrong initial design or through
their having overgrown the original design.
In such eases there are two main items of
]oss of which the manager of the sawmill
™ on a steam or gas plant has to take his
choice. He must consider whether longer
line of shafting, heavier belts, and a
larger number of heavy gear wheels, with

POHUTUKAWA TEEES, NEAR WAIWEEA.
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tie increased consumption of steam or gas
they demand, are worse evils than putting
auxiliary engines down m various positions,
and the consequent waste of steam in the
long piping to feed these engines. Auxili-
ary engines led from the mam boiler, are,
it is well known, tremendous steam con-
suiners, and the putmg down of auxiliary
boilers is out of the question. Here the
electric motor forces the argument on its
own account. Division and sub-division of
labour is the sort of work to which, it may
be said, the electric motor is born. For
heavy tools a separate motor may befixed to
any machine in any position; andforligher
work, to each line shaft for group driving,
likewisefixed anywhere. To estimate the sav-
mg here it is only necessary to ascertain
what amount of power the shafting and
belting and gear wheels will eat up. Fifty
per cent, is a fair average.. That fifty per
cent, is lost by a steam plant. Nearly the
whole of it is saved by the use of electric
motors. The only loss that occurs in a
direct motor drive is the practically neg-
ligible loss m the armature.

Lastly, for minor advantages: If the fac-
tory is a crowded one, and every inch of
floor space is important, the electric motor

occupies the least possible space, and can
be placed anywhere. It 'does not darken
the workshop with belting and shaft-
ing It does not force the manager to
put a new machine where he must,
for he can put it where he likes. It
usually carries with it its sister advant-
age—the safe and clean electric light. If
steam machinery requires constant skilled
attention, the electric motor requires prac-
tically none. It is self-regulating. It does
not increase the flying dust nor increase
the noise nor vitiate the air And whether
electric power be tapped off the mams or
privately generated, the first cost of an
electric plant properly installed will be
saved in most works at from 1 to 3 years.

These, doubtless, afford the chief ex-
planation ot the fact that while m other
form of industry the steam and gas engine
drive can show their ability to hold their
own fairly well the modern sawmill, given
suitable conditions, must adopt -electric
power if it is to have a chance competing
successtuny ior uusiuess. me power re-
quired by a wood-working machine.is much
greater than that needed for a metal-work-
mg tool of corresponding size. The trans-
mission losses are, therefore, of much
greater importance, and the saving pro-

portionately greater. So true is it that
not only do we find most recently estab-
lished sawmills equipped throughout with
the electric drive, but we find that it is
considered worth while, in the case of old
established mills, to go to the considerable
outlay involved in changing over from
steam to electricity for the sake of the
saving secured. An -account of such a
change-over, attended with the expected
results, will" be of considerable interest to
all sawmill proprietors who still use the
steam drive.

The extensive works, of Mr. R. A. Naylor,
of "Warrington, afford one of the numerous
cases in point. They cover some ten acres,
and comprise sawmills, . turning and plan-
ing shops, drying stores, and stacking'...and
seasoning sheds, all on the ground floor.
There are two large joiners' shops above
the sawmills, and a carving room above
these. The class of work undertaken varies
greatly in character, including every sort
of woodwork for dwelling houses, factories,
hotels, churches, &c. A large trade is also
carried on in heavy timber and scantling
required for building purposes. The
works are favourably placed on the banks
of the river Mersey, which comunicates

with the Manchester Ship Canal, whence a
direct highway is afforded to the chief
timber-producing countries of the world.

These works were driven exclusively by
steam for over thirty years, when the op-
portumties for wide travel and observation
which the nature of the business afforded
the proprietor, convinced him of the de-
stability of adopting the electric drive,
Warrington already possessed a generating
station, which supplied electricity for light
and power to the town, and also furnished
current in the tramway system. Power
was thus available in the most convenient
form, at the moderate cost of Id. per unit,
after the first 3000 units had been con-
sumed; and the change-over to the electric
drive was quickly carried out without in
any way dislocating business.

The equipment consists of Westinghouse
motors aggregating 250 horse-power, vary-
mg m sizes from 5 to 60, some being direct
coupled to the machines, others driving
groups. The large mill is driven by a 60
horse-power Westinghouse direct-current
motor, running at 730 revolutions per
minute, and coupled to the shaft by an
Him belt, the shafting being run under
the floor. This shafting drives four-large
circular saws, one 4ft. diameter, one 3ft.,

and two 2ft., and a band saw as well as a10-ton overhead crane driven by endless
ropes. In the adjoining mill is a log
frame, capable of taking work 24 x 6in
two deals are cut at one time and six saws
can be inserted to reduce the'plank to thin
boarding. There is also a continuous feed
circular saw, driven by a 20 horse-power
motor, and running at 1400 revolutions per
minute. The motor in Fig 1 has been
bolted to two inclined beams secured to
the ceiling and floor and is 'belted to a
large planing and moulding machine cap-
able of planing scantlings of any wood up
to 14in. x 9in., its output being 15 horse-
power at 1100 revolutions per minute The
works abound in modern examples of lab-
our-saving devices for handling timber
Roughing, which could only be tediously
performed by hand, is accomplished by
these machines with wonderful dispatch

Two bays of the sawmills exhibit further
applications. A 10 horse-power motor
under the floor, drives several concealed
lengths of shafting, from which a trenching
machine, a circular moulding machine, and
a saw bench are operated. A small 5 horse-
power motor on a ledge in the wall drives
a tenoning machine, whose knives revolve at

2000 revolutions per minute A chain
mortising-machine, operated by belts and
counter-shaft, from a 7Vo horse-power
high-speed motor, is another prominent
example of the independent motor drive
The belt shafting and table raisins are
effected through a single foot lever de-
pression of which starts the chain' and
brings the work up until the slot has been
cut, the release of the lever being followed
by the descent of the table and stoppage
of the machine. In the same bay a large
moulding machine is driven by a belt from
a 15 horse-power motor the belt being
boarded in to shield it from damage by the
constant moving of planks etc in its
neighbourhood

On the opposite side of this bay a 20
horse-power motor is belted to a length of
shafting, and operates ihree circular saws
in the adjoining mill, through shafting
under the floor. A motor, developing 30
horse-power at 1050 revolutions drives an
edging machine, a panel planer, and a
four-cutter moulder under the same roof
as the circular saws, the motor, as in the
previous instance, being belted to the
shaft. Side by side with this motor is one
of' 20 horse-power, driving four moulding
machines.

Pig. l. Large Planer and Moulder driven by 15 h.p. Motor. Pig. 2. A 60 h.p. Motor driving Log Frames and other Machinery
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Motors and Aviation.
NOTES.

By our London Correspondent.

The Small Car.
This is the era of the small ear. The

golden age of cheap motoring, Government
taxes and their contrary effect notwith-
standing. The small car is working a mild
revolution in motordom, for it is puttingthe self-propelled vehicle before an enorm-
ous purchasing class, and one which,
heretofore, has had to be content to do its
motoring on busses, and in taxis.

It must not be thought that the small
ear is a cheap and nasty vehicle. It is
uot. It comprises a stout little chassis,
with a wee, but powerful, engine. Further-
more, the passenger accommodation is in
inverse ratio to the size of the power
plant. That is to say, the seating capacityis really ample.. The modern small car is
infinitely better value than the diminutive
and underpowered, vehicle which' it has to

own as a forebear. As to how this has
been effected, it really does not concern the
reader a great deal Suffice it to say that
there have been made great strides in the
evolution of the engine, whose speed has
gone up and whose weight has gone down.
Thus the power resource of these little
engines is very great. Again, nothing in
the way of reliability has been sacrificed;the reverse, m facts, holds

i w ,My own car is a Delage, a French
voiturete, of 10/12 h.p The cylinder bore
is 65 mm. The weight is about 13cwt.
The tires measure only 710 x 85 nun. This
little car, painted grey, looks the essence
of speed and looks (m this case do notSt N

G Dela
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,
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liable. Never a breakdown do I have, and
tires, seem _to last for ever. Running
costs aproximate to 2i/2d. a mile at the

T ™,*M w off a f ik t. , tI could not afford to run 15 h.p., and I
represent a big class and a class which
heretofor was not catered for At last
manufacturers have learned wisdom, and
hate pleased the public. The cult of the
small car increases daily, and its increase
is for the good of motoring .

The Motor-cycle at War Work
a i, * I* v\A number of English motor cyclistsregistered their names and addresses some

little time ago with the idea of assist-
ing in carrying out a scheme of mobilisa-
tion. General Thorneycroft interested
himself in the matter, quite unofficially, of
course, and on a recent date he despatched
fifty postcards asking the recipients to
meet him at Daventry on the following
morning as soon as possible after receipt
of the postcard.

Practically every man came up to
scratch, and riders arrived from distances
varying from 160 to 20 miles. This gives
an idea not alone of the enthusiasm of
motor-cyclists, but also of their potential
worth in time of war. The number of
motor-cyclists in the United Kingdom
stands now at a really colossal figure, so
that there is no blinking the fact that here
we have a very important, if somewhat
neglected military force. For scouting
and for dispatch riding the “single-
tracker” is ideal. Its speed is truly
great, while its reliability gives it a com-
prehensive radius of action.

Oil in Britain,
Just as New Zealand has had its little

flutter over the Taranaki and Gisborne
oilfields, so it now happens that oil has
been struck in the far away Shetland
Islands. If the rumour is not merely
true, but is also of substantial merit itis possible, though at the moment I do notventure to say probable, that the Oil Trustand its grip on the feome market mayreceive a severe check. We have had oil
shale oil, produced here for some timebut price and production difficulties Skept it beyond the reach of most car usersIt is time some relief from the Yankeeoil kings was forthcoming. Prices here
are kept up to a scandalously high figure--1/3 and 1/4 a gallon for oil in England is
absurd when it is remembered that thesame commodity is being Stated £ thesame day and hour in the states for amatter of about Bd. less. We urgently re-quire remission from this serious and un-necessary burden, and home productionwould secure it-possibly.
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* ia" "Viator-
llie widespread regret shown for the

TT™ Vcident
I
which hfel Jul Vedrines,a Frenchman who stands on an equal with

any aviator in the world, even if his feats
are not above those chronicled by many air

men who have become famous, shows in
what esteem his performances were held,both in his own country and here in Eng-
land. Yedrines is certainly • rather an
extraordinary individual. A couple of
years ago he was a mechanic and nothing
more. Now he is—Yedrines. His brusque-
ness when he finished the “Circuit of
Britain” for the “Daily Mail” £IO,OOO
prize a mere hour after Andre Beaumont,
will be called to mind by Progress readers.
His mortification was real, and he made no
attempt to mask it.

It is not all “violets” to be a flying
man, as Yendrines can vouch. For astar performer there is a lot of money to
be made, but the risks are great. Everyfew days one learns of fresh fatalities.
Now it is a Frenchman; then it will be
some other poor unfortunate dare-devil.
The last victim, at time of writing, is
Allen, who put out from the Welsh coast
en route for Ireland, and has never been
seen or heard of since. He has met with
a similar fate to that which overtook
Cecil Grace last year.

' I have a cousin who flies for the Navy
at _ Eastchurch, and he tells me that he
quite often has premonitions and gruesome
fears. Yet he loves the sport for the sake
of these very thrills. He goes up daily
and thereby endures so continual a risk
that it seems difficult to see how he can
avoid meeting with some serious accident
eventually, how he can avoid geting “cold
feet, in the slang of the flying man.

The “Titanic.”
It is not often that a general catastrophemakes any lasting impression on the indi-

vidual who learns of it as a mere item of
news. Yet I feel supremely affected by the
loss of the “Titanic.” It seems such a
little whole ago that I wrote you about her
launching (see August Progress). How
all of us ho watched this ceremony were
moved to marvel at the immensity of the
ship, at her projected speed, her perfectsafety and immunity from any of those
maritime cataclysms which, at brief notice,
terminate the career of so many smaller
vessels. Her wonderful bulkhead system,
in fact, which, it was declared by the de-
signers, gave each passenger the right to
count himself as free from misadventure
as if he were upon dry land.

That was the picture the artist painted,
and he garnished it around with portrayal
of all the splendour of the ship’s accoutre-ment. The swimming bath, the safes,winter garden, gymnasium, lifts and other
luxuries or conveniences.

But all these were of small avail. For
“God sent an iceberg,” and we have since
realised afresh the limitations of humanity.
That on a calm night, on a fine night the
most glorious steamer yet constructed could
prove a death-trap for fifteen hundred '
poor souls is a fact difficult to imagine.
Horrible the whole affair is. I can see the
“Titanic” as she left the slip at Belfast,amid toot of siren, and took the water for
the first time with a gentle plunge. I can

The Blue Motor Fleet.
A unique pJwtooraph taken of the Cheltenham "Looker-on" by Messrs. Debenhams, Longman & Co Lidof the Bristol Tramway's new Motor Service. w.,±.iu.

July, 19i2
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picture up the “Titanic,” her side gaping
raw, as she quietly settled, and then, with
a sound indescribable, plunged head down
into abysmal depths, Down, down ; fathom
after fathom; into regions where no day-
light penetrates, where no sound is heard.
There to lie and slowly moulder alone, but
not forgotten. Horrble indeed. And as
she plunged she left behind her a seething
mass of impotent humanity as powerless to
conserve their lives as drowning rats.

But it is an amelioration to know that
everybody behaved splendidly on the
doomed ship. The boats were lowered
probably for the first as well as the last
time), and got safely away. A multi-mil-
lionaire was turned back from the boats
by a seaman worth but a few pence. The
only trouble was that there were not
enough boats. That is the scandal of the
“Titanic.” With her swimming bath, and
her gymnasium, and winter gardenshe
had not boats enough. Oh, yes, she had
all that the Board of Trade demanded.
But the Board of Trade has been asleep
for years. The builders and designers
traded (and pardonably, too, viewed
through the glass of modern competitive
financial self-preservation) on the som-
nolence of the Board of Trade which did
not know there were any steamers beyond
the 10,000 tons limit which determined the
maximum number of boats to be carried.
“So many boats for 10,000 tons or over.”

There has been a great deal of non-
sense talked about the “Titanic”; by
myself included. She was praised as the
greatest maritime thing that ever hap-
pened. Her builders and designers were
snowed under with fulsome flattery and
adulation.

And she was a death trap. And those
who sent her to sea knew she was a death
trap. What ought to be done to them—-
and to the Board of Trade ? From a
monetary point of view the White Star
people will suffer, for not alone was the
big ship only partly insured, but the
claims by the public, as already adum-
brated, are likely to reach many millions.
One insurance broken declared to me that
the claims to be settled, and the loss to be
met will probably reach a total of nigh on
twenty millions!

If this be the price of mercantile su-
premacy we have truly paid in full. And
it is hard to realise that this ill-fated
“Titanic” is the very boat I saw a-launch-
ing down in Belfast so brief a while ago.

A Dirge from the Shops.
(By Owen John, in “The Autocar,” April 27.)
We know. We little brethren of the wheel,
Forged, drawn, and made in the same wells of

flame.
Proud of the mightiest sister of our steel,
We known We grieve. To you was not the

blame.
We know. Blind, clean, and strong in your dark

caves.
Your only light, the light we too do make.
Swift' to —one touch, and Ocean’s waves
Were yours to rule, her paths wT ere yours to

take.
Under the One Great God all work is done.
In His great Will our further strength doth lie.
His harnessed forces make the whole earth one.
“The World is Oars!” men shout —and then

they die.
It was not you. Your perfect engines gave
Their best, your mighty power was ever proof.
Was it too good? Atlantic’s vasty grave
Tells of the smashed and broken warp and woof.
Tells of the pride of man, the fall of power,
Te of the final end of pomp and worth;
Millions and million’s worthdust in that hour
God sent a little iceberg from the North

Po tell us they are human-so that we
May know where end for all the paths of fame.
Yet-0 lost sister-though we grieve for thee,
You did your work. To you there is no blame.

The Blue Motor Fleet.
Cheltenham, England, is now equipped

with a public service of taxis, motor cars
and motor char-a-bancs, the Bristol Tram-
way Coy. having recently commenced run-
ning this service, which is called the Blue
Fleet, and is illustrated on page 1178.
The taxis are 5-seaters, and the char-a-
bancs carry twenty-one pasengers.

Albion Commercial Motor Vehicles.
v\ e illustrate below the latest addition to

the fleet of similar machines, owned and
operated by the Post and Telegraph De-
partment in Wellington. The vehicle was
landed complete ready for the road a
few days ago, and makes the fourth to
be commissioned for the mail service in
Wellington.

Like its sister lorries, it is of two-ton
carrying capacity and fitted with a 16/20
h.p. engine. Such satisfaction has been
afforded by the output of the Albion Motor
Car Co., of Glasgow, that Messrs. Grapes
& Riley, consulting engineers, of this city,
have been instructed to duplicate the ex-
isting plant at an early date.

When this is effected it is proposed by
the authorities to dispose of the last of
their horses, and to undertake the whole
of the mail transport in Wellington and
its environs by motors.

This transformation is rapidly taking
place in the public services throughout the
entire world.

Wellington Post and Telegraph Department's latest Motor Vehicle.

Diesel Engines for Motor Cars.
In view of the attention which is being

devoted to the Diesel engine for almost all
purposes of power production in sizes up
to 12,000 h.p., it is somewhat curious that
so little is heard of the attempts which
are being made to adapt it to smaller
powers, and perhaps it is not generally
realized what an enormous field would be
opened for this motor in sizes up to 20

h.p. The business done in small oil
engines is almost incredibly large, and no
prime mover is more essentially suited for
driving pumps and small dynamos, for
agricultural work and for various other
purposes. For motor-cars it is, of course,
practically universal in the shape of the
petrol engine, and it is a striking fact that
up to the present the Diesel engine, which
has gained such success in almost every
sphere of power production, has not been
employed in this direction, where the type
of engine utilized is particularly expensive
in operation, needing, as it does, a costly
fuel, and having an efficiency relatively low
when compared with the Diesel motor.

Many attempts to solve the main diffi-
culties connected with the economical con-
struction of a small Diesel engine have
been made, and it is as well that these
difficulties should be clearly borne in mind,
for they are indeed important, though by
no means insuperable. When it is con-
sidered that the cost of the fuel oil for
equal work is approximately one-fourth or
even less in a Diesel engine as compared

with a similar petrol motor, it is easy to see
what large savings are capable of being
effected, and what a wide influence such
a reduction would have on motor-car users
and particularly on the large motor-omni-
bus companies, since the cost of petrol for
a single motor-omnibus in regular service in
London is well over £IOO a year. A
further important point is the absolute
safety of the heavy crude oil of high flash
point which is used in Diesel engines as
compared with the dangers of petrol.

It has been said, and with some truth,that the Diesel engine as now built is
primarily adapted for powers above 30 h.p.
There is no doubt that below that figure
its cost is high when compared with the
perfected motor-car engine of the ordinary
type. But it must be remembered that the
latter is the result of many years’ experi-
ence, and that the very large demand which
now exists has permitted of general
standardization, and this, with the large
output, has enabled the cost of manufac-
ture to be brought down to a very low
point. Admittedly the Diesel motor can
never attain the same level of cheapness,
for the reason that it must be constructed

(Concluded on page 11S9
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Engineering & Electricity
New Electric Power Station, Auckland

It has been found necessary, owing to.
the rapid growth of the city, to extend the
electric power supply. The old site being

quite unsuitable, a new area has been ac-
quired. The position of the new power
house is almost an ideal one, being centrally
situated, on ‘the water front and in close
proximity to railway. Furthermore, the
coal supplies can be taken direct from the
coal steamers and dumped into the storage
bins. Everything points to a most success-
ful undertaking, and one that should be
capable of being most economically oper-
ated.

A short description, with a few photos,
are certain to be of interest.

The building to house this new plant is
necessarily of considerable dimensions,
measuring some 190 feet long by 112 feet
wide. It is carried on a foundation which
is composed of about 600 piles, driven to
the solid rock some 25 feet deep, these
piles supporting a concrete raft ap-
proximately 2ft. 6in. thick.

The boiler house is 112 feet long by 93
feet wide, and 38 feet from raft to the tie
rods. In this building is housed at present
4 large boilers and the necessary equip-
ment, and there is provision for 8 more.
It is proposed that all should be of the
water tube type, fitted with superheaters
and mechanically fired. The first four
are of the well-known Babcock & "Wilcox
type, and with the rest of the boiler-
house equipment, are being supplied by
Messrs. John Chambers & Son., Ltd.,
Auckland.

The chimney for present requirements is
of considerable dimensions, being 150ft.
high by 10ft. in diameter, constructed
of ferro-concrete.

Coal will be delivered into a hopper
in front of the boiler-house, where it

will be automatically weighed and picked
up by a bucket conveyor capable of
handling 40 tons per hour. This con-
veyor will travel the whole length of the
centre of the boiler-house close to the roof,
and will deliver coal into steel bunkers
over the boilers, whence it will be fed into
the hoppers of the automatic stokers. The
bunkers will, be 100 feet long, 21 feet wide
and 14 feet deep, having a total capacity
of about 1000 tons. Outside coal bunkers
will be added later as required. The con-
veyor will then pass into the ash pit under
the central gangway of the boiler-house, •

where it will pick up the ashes and deliver
them into a hopper inside the boiler-
house.

The engine-room, parallel with the
boiler-house, is 112 feet long and 80 feet
wide, the height being 50 feet from the
raft to the tie rods. Herein is the first
equipment of four steam-driven, direct-
current, low-pressure generators, two of
500 k.w. and two having a capacity of
1000 k.w. Each set is capable of carry-
ing an overload.

These four sets are to supply a con-
tinuous current at approximately 460 volts
straight to the consumer, similar to the
existing supply, and is considered the
simplest, cheapest", safest and best for a
limited range. By this system the heavy
cost of transforming machinery is saved
and the loss in efficiency due to trans-
formation is avoided. At a later date, in
order to supply consumers not in the
vicinity of the power station, a high ten-

sion, three-phase alternating supply at
6000 volts will be required, and pro-
vision is made for two large turbine driven
alternators.

The engine-room is equipped with a 15-
ton electric driven travelling crane. Ample
provision is made for the switchboard.
Below the engine-room floor, in the base-
ment, are the condensers, one for each of

the 1000 k.w., and one common to both
the 500 k.w sets, the inlet and outlet pipes
will each be 2ft. 6in. diameter.

The engine-room plant is being supplied
by Messrs. Siemens Bros., Ltd., through
their local representatives, Messrs A. T.
Burt, Auckland.

Chimney, POWER Souse, feom THE Wharves. Showing Giant Travelling Crane, capable
OF moving 30 tons.

Engines and Two Generators in Course of Erection.
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The foundations and chimney have been
erected by the City Electric Engineer's
Department, and the whole installation is
under the supervision of the Chief Elec-
trical Engineer, Mr. Alex. Wyllie, who is
also responsible for the general scheme.

The illustrations were photographed by
our special reporter when in Auckland.

"
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Lake Coleridge Hydro-Electric Scheme
_

Steady progress is being made with this
scheme, though the cold and wet weather
is doubtless against any very rapid pro-
gression. The cottages for staff and work-
men are nearing completion and with the
approach of summer a busy settlement will
be established at Lake Coleridge.

m, f n . ,
, , a".lhe following tenders hae been ac-

cepteel:— 0r the pipe line, the Dunedm
Engineering & Steel Co., Dunedin. For
the transformers, the National Electric &

Engineering Co., Dunedin. For the
electric crane, F. S. Greenshields & Co.,
Wellington, representing James Carrick &

Co. Other tenders for generators and tur-
bines have not been decided.

We give another view of the Lake Dis-
Irict, which conveys a good idea of the
surrounding country.

CANNON.
n„' "

„ TBy Prop. Robt. Scott, M. Inst., c.E.
(continued from Page me, June issue.)

tttct p-ROTOnrpTTi?mr, rnwxjtuLLUih.
Cast iron was once extensively used for

shot and shell.
Up to a very recent date English shells

were of cast iron with chilled points, but
to defeat modern armour the very finest
material must alone be used.

Nickel steel having a tensile strength of
40 tons per square inch is the material
adopted, and then the point of the pro-
jeetile is hardened and tempered.

The comparatively small bursting
charge, the function of which is to ex-
plode the shell after passing through the
plate, is noteworthy, also the simple per-

cussion fuse with safety pin sheared on
firing, which also causes the "cocking"
of the fuse.

It is not, however, surprising that when
such a shell strikes an hardened armour
plate the small area of the point which
has to bear %* first imP act > breaks up,
and

.

the shell is shattered without pene-
tratmg. Considered as a punch, the form
of the head of the shell is incorrect. (Sir
?oseh Whitworth always held that the
armour piercing ball should be flat
headed).
: Jt will fee , realised too that when a
snell of the ordinary form strikes at an
angle the chances of glancing off a
hardened P late are considerable, and only
a very small P ercentage of hits are com-
Para *lvely. direct—at long ranges none—-
for the pomt of the projectile does not lie
along its trajectory, but, owing to the
gyroscopic action of its rotation, and also
to air resistance, meets the object against
which it is directed at approximately the
same angle with the horizontal as that
with which it left the muzzle of the gun.

Consider such a case.
The range is, say, 9,000 vards, which

will require for modern 12in. gun 5° 4'
elevation; the projectile occupying

13.3in. in its flight comes down a path
inclined at the point of striking 7° 18'
to the horizontal. Since the projectile
has, owing to gyroscopic action and head
resistance, at least kept its original in-
clination of axis, it strikes the vertical
plate at an angle of 7° 18' -f- 5° f = 12°
.22 with the horizontal, and the upsetting
tendency is obvious.

Of course the plate may not be vertical,
when matters will be better or worse,
according as it is inclined from or to-
wards the gun; in all probability it will
not be at right angles to the plane of
trajectory, when matters will be worse.

The expedient of placing on the point
of the shell a soft metal cap of 28 tons
tensile as against the hardened 40 tons
tensile steel of the projectile has wonder-
fully improved its punching capabilities.

In the first place, when the projectile
strikes the plate at a slight angle, the
contact is on the edge of the cap on that
side to which the axis of the shot is in-
clined, and a distinct righting couple,

tending to bring it normal to the plate
and therefore counteracting the tendency
to glance, is brought into play,

Secondly, the hardened point of the
projectile does not at once come in con-
tact with the hard face of the plate. The
first shock is distributed over a consider-
able area on the shell and not concen-
trated on its point, whilst the surface of
the plate is shaken by the impact of the
cap, so that its resisting power to the
hard point of the shell which has now
passed through the cap is much dimin-
ished, with the result that a plate, other-
wise invulnerable, is pierced,

The cap is attached by rolling or ham-
mering a projecting bead of metal on its
rim into a dovetail groove upon the shell,

The battle which has been waged for
so many years between gun and armour
is at present nearly a draw.

4" of Krupp steel to-day is equivalent
to:—

51/9 inches of Nickel steel Harveyed
6 inches steel.
91/2 inches compound armour, or
12 inches of wrought iron
Krupp armour contains

0.35 per cent. Carbon
0.3 per cent. Manganese

0.1 Silicon
3.5 Nickel
2.0 Chromium.

The steel is made in an open hearth
furnace:—

(1) Cast into a flat ingot.
(2) Annealed.
(3) Forged or rolled,
(4) “Carbonized” or “cemented”

By being placed in furnace, covered with
charcoal, then sand, and kept at red heat
for several days during which it takes up
carbon from the carbonising material.

(5) Finished by re-rolling and machin-
ing.

(6) Hardened by heating to about 850°
C. and then Quenching surface with water
sprayed on under pressure.

The plates are secured to backing by
top bolts with reduced shanks. These
bolts enter the back of the plate for a
few inches.

Great accuracy arid long range in the
gun would be of little use were it not
possible to:—

Lake Coleridge Power Scheme (Rakaia river Bed).
The dotted line to the left shows proposed new road;~Jhe square, site of power house; the pipe shoios the tunnel outlet position.
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(a) Determine the range of the object
fired at.

(b) Make corrections for the relative
velocities of the object and the gun plat-
form and for the bias of the gun and the
effect of wind.

(c) Acurately lay the gun on the object
aimed at.

The range is determined by optical in-
struments known as range finders; that
of Messrs. Barr and Stroud is one of the
most simple and efficient.

It depends for its action on the fact
that if any object at a finite distance be
viewed from either end of a base, how-
ever short, the lines of sight are inclined
to one another by an amount which is de-
pendent on its distance.

If the object be an infinitely great dis-
tance, the rays are parallel.

In Barr and Stroud’s range finder the
upper half of a distant object is viewed
from right-hand end and the lower half
from the left-hand end of a short base.

By means of mirrors, lenses, and
prisms, these views are brought to the
same eye piece.

If the object be at a great distance,
such as one of the heavenly bodies, these
views coincide.

If at a finite distance they are rela-
tively displaced owing to the angle made
by the rays.

By the movement of a correcting prism
they can be brought into line, and it is
this displacement of the correcting prism
which registers the distance or range of
the object.

In the diagram (Figure 14) are parallel
rays, from say one of the heavenly bodies,
which enter the tube T through the open-
ings A. and B and are reflected by the
mirrors R.M. through the lenses L.L. to
the collecting prisms E., and the object
appears without distortion in the right-
hand eye piece and agrees with the direct
view seen through the left-hand eye piece
el.

Should, however, the telescope be
directed on say the fire control tower of
a vessel at 3,oooyds. distance (by means
of the left-hand eye piece) the right-hand
ray will be inclined and the upper half
of the object displaced with reference to
the lower.

But by moving the correcting prism P
to say P by means of the adjusting wheel
A.W. the displaced view will be brought
into line with the lower half.

The adjustment of the correcting prism
moves a scale showing the range across
the image of the object seen in the left-
hand telescope.

Since the prism has a movement of
some 8" the scale is a fairly open one.

Afloat, range finders are mounted in the
fire control station.

Formerly the indications of the range
finder and the deflection to be allowed for
the relative motion of the vessels were
transmitted to the gun stations by tele-
phone and the gun sights set accordingly.

This method was liable to confusion
and broke down completely in action.

It has been superseded by the follow

the pointer” arrangement of Vicars,
Maxim and Co.

The ranges as called by the observer at
the range finder ; are put on a transmitter
by an assistant and appear on a dial on
every gun mounting, where by causing a
pointer to follow the dial indicator the
sights are elevated to the proper degree
(there is an independent calibration ad-
justment for each gun). Should the ves-
sels be approaching one another at a
steady rate, a clock in the transmitter
is started which drives the mechanism at
a suitable speed and thus automatically
indicates at each gun the decreasing
range. The action of this clock can be
accelerated or retarded at the transmitter.

Similar arrangements are adopted for
transmitting the deflections to be allowed
for wind and relative transverse speed.

Such refinements and the range and
accuracy of modern guns have rendered
the old sighting arrangements useless.

All but the smallest of guns are now
fitted with twin telescopic sights mounted
on either side of the gun on a single frame,
and thus capable of being simultaneously
adjusted for elevation and deflection.

A gun layer is at each of these tele-
scopes.

One is responsible for keeping the gun
trained on the object and manipulates the
training gear, whilst the other (the cap-
tain of the gun) controls the elevating
and firing gear.

Ball bearings and nice adjustment of
weights have rendered it possible for a
6in. gun to be kept on a torpedo boat in
a heavy sea by these two men with hand
gear alone, without undue effort v or
fatigue.

Running-out springs on top, and Hy-
draulic Buffer below gun.

The vast difference in the means
adopted for working of the 6in. gun now-
a-days as compared with the time of Nel-
son, is evident when Ave compare the
relative guns crews: 13 men manipulating
the old 32-pounder 6in. ton gun as against
the 4 working with several times the
speed the 6in. 125-pounder 81/3 ton
quick firer of to-day.

Much of this advance has been due to
the substitution of breech for muzzle load-
ing, and much due to the development of
the mountings.

The first advance was the adoption of
the carriage and slide actuated by
tackles for training, but curiously enough
it was not an engineer, but a sailor, my
father, Admiral (then Commander) Scott,
who first adopted wrought iron and
mechanical means for manipulating heavy
guns.

The use of the hydraulic buffer soon
became general in the land service, and it
has for many years been the standard
arrangement for arresting the recoil of
nearly all sizes of cannon.

In the hydraulic buffer, a piston works
in a cylinder filled with oil, and con-
sequently can only move if the oil is per-
mitted to pass from one side of it to the
other.

The openings through which the fluid
can so pass are restricted in area, and
consequently if the motion be rapid, the
fluid friction, which varies as the square
of the velocity is very great, and there
is a great difference in the pressure on
the two sides of the piston which acts in
opposition to its motion.

As it is desirable to keep the maximum
pressure within reasonable bounds, and
that the resistance should be constant and
at this maximum, in designing a buffer,
the velocity curve for uniformly retarded
recoil is first plotted on the available base
length: this will show rapid increase and
then slow decrease.

If now the areas of escape openings are
made to vary with this curve, a constant
difference of pressure will be maintained
in the cylinder and a constant resistance
to movement be afforded by the piston
rod.

(To ho continued.)

Fig. 14

Harbour Works at Newcastle.

The northern breakwater of Newcastle
Harbour, New South Wales, has been car-
ried out to nearly its extreme length,
work having been in operation there for
some months past. It will be finished off
with a round-head about 60ft. in diameter
in order to prevent the sea washing the
end away. The Public Works Committee
of the State recently inquired into the
proposal to extend the southern break-
water, and they have now reported in
favour of it. It was originally suggested
that the two breakwaters should be ex-
tended simultaneously, and when the ad-
ditions to the northern breakwater were
entered upon the Minister of Public
Works promised that if it induced a
greater range inside the harbour the ex-
tension of the southern breakwater should
be put in hand. With part of the work
completed this result was experienced.
The range inside the harbour was in-
creased, and the Public Works Committee
have accordingly recommended that the
southern breakwater should be extended
a distance of 460ft. at an estimated cost
of £54,000, It is understood that there
will be no delay in carrying out the
work, which shipmasters and others main-
tain will render the port much safer to
enter, as it will tend to smother the heavy
sea that breaks across the entrance when
the wind blows strongly from the south
or south-east.
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Yachting and Astronomy.
The auxiliary “Taniwha” is being over-

hauled and repainted throughout by R.
Martin & Co. with Velure enamel. Quite
a lot of the boats are adopting this finish
for their cabins and topsides.

Many of the Wellington fleet are still
in the water, although dismantled and
ready for slipping but the bad weather
that has prevailed lately has prevented
hauling out.

Work on the “White Wings” schooner
is almost completed. She is now 58 feet
over all, and will be a greatly improved
vessel in looks at any rate, when she takes
the water next season. Another ton of
lead has been cast on her keel.

The “Venus” is having her' dead wood
re-modelled, after the season’s sailing.
The improvement should make her con-

siderably better to windward, though she
was by no means bad before; in fact, she
was quite a credit to her youthful builder,

Mr. Ted Bailey has a lot of small jobs,
repair work, etc., in hand at his shed in
the Boat Harbour, amongst which I
noticed a fine little 16-foot whale boat
nearly completed.

Mr. C. Bailey Junr.'s yard, Customs
St. W., Auckland, is full of work, as
usual. I noticed Mr. Chappie Hall's
auxiliary yawl with her priming coat and
sheathing on. She is a fine, able-looking
cruiser, and is fit to go almost anywhere,
Her engine is rather a new departure for
the Dominion, as it runs on crude petro-
leum, a great saving in these days of
benzine famine. The interior fittings are
going in now. She will be one of the
most comfortable cruisers in the Dominion.

The cutter for the Free Church of
Tonga is finished. The main cabin, which
is well lighted by swinging ports and sky-
light, has sleeping accommodation for 16
persons in two tiers of bunks, the upper
set swinging down and forming backs to

the lower sofas in the daytime. In the
fo’c’stle are four bunks for the crew.

The launch for the Government fisheries
is nearly completed.

Press of other matter has unavoidably
kept much good yachting news out. Next
month, however, a considerable amount of
space will be devoted to yachting and
motor boating. There will be a design of a
tiny auxiliary cruiser, cheap to build, but
with good sleeping accommodation for two
or three. '

The Norwegan Whaling Fleet at Glasgow Wharf, Wellington.
An article dealing with life on these vessels will appear shortly.

Astronomical Notes for July.
(By the Hon. Drector Wanganui Observatory.)

The Sun is in the constellation Gemini
till the 18th, when he enters Cancer. His
greatest distance from the Earth is

attained on the sth, when he is situated
at a distance of about 94y millions of
miles. His declinations north is now de-
creasing; it will pass from 23.1 deg. on the
Ist to 18.5deg. on the 31st, and his
altitude at noon will increase by the
difference during the same period.' The
solar surface, when seen during the past
month, has presented no tendency to spot-
tedncss in the higher regions and taeniae
have been singularly rare for some months
past.

The Moon, in her monthly circuit of the
heavens, comes into the vicinity of the
planets and some of the brighter stars, and
serves as a convenient pointer to them,
She will be near Uranus on the 2nd, Saturn
on the morning of the 11th, Venus on the
15th, Mercury on the evening of the 16th,
Jupiter on the evening of the 24th, and
Uranus again on the evening of the '29th.
Her path through the constellations visible
in our evening skies will be as follows:—In
Virgo on the 18th to the 21st, and nearest
the bright star Spica on the latter date,
In Libra on the 22nd and 23rd, Scorpio on

the 24th and 25th, and nearest the bright
red star Antares on the former date; Sagit-tarius on the 26th to the 28th, Capricornus
on the 27th to the 30th, and Aquarius onthe last night of the month.

Mercury is a morning star throughout
the month. He will be in conjunction
with the Moon on the evening of the 16th,in his descending node on the 20th, at his
greatest elongation on the 26th, when he
will be removed from the Sun’s centre
towards the east 27.5 deg. of angular
measurement, at which time a good oppor-
tunity is afforded for observation of this
somewhat elusive wanderer.

Venus is a morning star in Gemini,
close to the Sun’s place, at the beginningof the month. She will pass into superiorconjunction on the 6th, after which she
will come out as an evening star in our
western skies, but too near the Sun’s placeto be well seen, for some time. She will
be in conjunction with the Moon on the
15th, and in perihelion on the 23rd. ;

Mars is an evening star in Leo, but
owing to his great distance, is not a very
conspicuous object at this time. He will
be in conjunction with the Moon on the
17th when the two bodies may be caught
near the western horizon, shortly after sun-
set, Mars being the reddish star about live
times the moon’s diameter away to the
south, or above the Moon at the time.

Jupiter is the bright planet of the even-
ing skies, rising in the early evening,
under Scorpio; his bluish-white light con-
trasting finely with the reddish glare of
the Scorpion’s heart. He will be in con-
junction with the Moon on the evening of
the 24th, but no less than nine diameters
of our satellite away to the north of her.

Interesting phenomena of his four larger
moons may be looked for by those possess-
ing good telescopes on the following even-
ings:—2nd, 6th, Bth, 9th. 10th, 13th, 15th,
16th, 17th,_ 18th, 24th, 25th, 31st.

Saturn is a morning star in the con-
stellation Taurus, at this time. He pre-
sents a fine object in the telescope when
observed just before sunrise. He will be
in conjunction with, the Moon on the 11th.

Uranus is an evening star in Capri-
cornus, slowly retrograding amongst the
stars of that constellation. He will be in
conjunction with the Moon on the 2nd, and
again on the 29th of the mouth.

Neptune is an -evening star close to the
Sun’s place at the beginning of the month.
He will be in conjunction with the same
on the 16th, and with the Moon two days
earlier.

Meteors.—There is a radiant located in
Aquarius, not far from the star Delta.
This is a variable radiant and has not made
a marked display for some years, but
should be watched.

June 30th, 1912.

Phases of
mean time

the Moon in New Zealand
Last quarter .. 8 days 5 lirs. 17 min. p.m.p.m.

43 min. p.m.New Moon 14 days 12 hrs. 43 min.First Quarter 21 days 4 hrs. 48 min. a.m.a.m.Full - Moon .. 29 days 3 hrs. 58 min. a.m.a.m.Apogee .. 2 days 0 hrs. 6 min. p.m.p.m.Perigee .. 15 days 11 hrs. 30 min. a.m.a.m.Apogee 29 days 4 hrs. 18 min. p.m.p.m.
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Architecture and Building

The Tallest Building in the World

New York, the city of superlatives, is
again surpassing itself and the rest of
the world, in erecting gigantic buildings, a
direction in which it has always held the
lead. The 55 story Woolworth Building,
with its 20,000-ton steel framework, now
in course of erection, is a good example of
American enterprise and the architecture
of the ferr'o-concrete age. We in this
Dominion can hardly form a conception of
the immensity of this “skyscraper,” which
rising from a basement only 200 by 150
feet, towers above its surroundings to a
height of 775 feet. Let us try for a mo-
ment to grasp what this means. The
tallest buildings we have in our cities are
mere pigmies of six stories, while the
Woolworth has 55, over nine times as
many. Mt. Victoria, which dominates
Wellington city, is a fairly high hill,
though its sloping spurs take off some-
what from the appearance of its height of
640 feet, yet if we were to place the
highest building in the Dominion on top of
Mt. Victoria, the Woolworth Building
would still tower some few feet above it.
To gain the necessary stability for this
enormous building, the foundation has
been sunk to bed-rock, through 115 feet of
earth and quicksand, and the various col-
umns are supported by 69 piers of partly
reinforced concrete. Mr. W. E. Ward,
of New • York, writing in “Dunn’s Re-
view” for March, says of the foundations;
“Except where conditions call for rec-
tangular shapes the caissons are cylindri-
cal, varying from Bft. Sin. to 18ft. 9in. in
diameter, each being loaded to a maxi-
mum of about eighteen tons per square
foot. Generally speaking, the columns' step
concentrically upon these caissons; but in
some instances, on account of modifications
made in the plans after work was "com-
menced, the load of the columns had to be
transferred to the caisson centres through
massive steel girders acting as cantilevers.
These girders are perhaps the stiffest and
heaviest class of pieces in the entire struc-
ture, some being as much as two inches
in thickness, having an average depth of
eight feet, and weighing upwards of sixty
tons. Such is the foundation upon which
step the sixty main columns of the Wool-
worth Building, each of which is in itself
of no meagre proportions. Distributing
the weight of the whole structure over its
base of 31,000 square feet, these columns
are designed for a maximum load of 4750
tons each, which calls for base dimensions
of 3ft. 6in. by 3ft. Bin., giving a total
cross section of metal per column of 650
square inches. The steel framework Of
which these columns are the uprights, will
weigh 20,000 tons, which, together with
the vertical load from the other materials,
is allowed for under the New York build-
ing code at the rate of 150 pounds per
square foot for the first and basement

foot over the entire surface of the build-
ings' enormous sides. The maximum
direct, compression from windage on a
single column reaches 2,500,000 , pounds,
and to this must be added 200,000 pounds

floors, and 75 pounds per square foot on
the beams of the other stories. Apart from
this crushing stress, the stiffness of the
steel frame is called upon to withstand a
wind pressure of 30 pounds per square

THE TALLEST BUILDING IN THE WOELD. This photograph shows the Woolworth Building, which
has reached the 25th storey—a little under half its height. :



delivered from the floor bracing. Away
aloft, between the 55th and 50th floors,the inclined members of the pyramidallower top will take up the thrust of thewind stresses, and no especial provisions
for delivering them to the columns arecontemplated. From the 50th to the 47th
floor, deep floor girders, with solid gussetplates, will serve the same purpose. Be-tween the 42nd and 28th floors the exteriorwall columns are to be braced against thewind by extra deep wall girders and byknee braces, reaching well in toward thecentre of each story. From the 28th floorto the street, every panel between the out-side columns along the greater dimension
of the building is stiffened by a full-depth
web portal, with heavy flanges. Trans-
versely, the bracing has been done withsingle portals stretching across the width
and in the wake of the tower. As each
floor is laid, all the elements of the steel
frame-work are given a one inch coating of
cement mortar, the interior spaces are filledin solid with concrete, and the whole is
then encased _ in a 3-inch shell of terra-cotta. Such is the character of the 20,000ton skeleton, now more than half com-
pleted, that will carry the greatest tensile
and shearing load ever imposed on struc-
tural steel.

By far the most striking feature of the
construction at its present stage is the
perfect balance of the system under which
every detail of the work is carried on. A
squadron of cavalry at drill could teach
these iron-'workers nothing about organis-
ing men to act as a unit. What is the
finished product of one gang is approached
and worked upon by the next as raw ma-
terial, and so on until each nameless
length of blackened steel, distinguished
from its fellows only by a few painted
hieroglyphics, finds its way from the truck
that delivers it at the sidewalk to the
derrick the handling gang, the setters and
the fasteners successively, until rivetted in

its allotted place. Even then there are still
the painters and plasterers, who Anally
blot out the identity of the piece as an
element in the steel frame.

The greatest single difficulty encountered
is the extremely restricted horizontal space

walls being built simultaneously, the rivet-
ing ■ painting and fireproofing following
closely.

The outside Avail is granite to the fifth
story, where it will be superseded by terra
cotta construction, and the father heavy
character of the lower masonry changes

abruptly to an almost pure Gothic style.
Fireproof doors and windows of pressed
steel are being installed as rapidly as the
wall construction can receive them, the
exposed exterior windows being glazed with
wire clamps.

All the installations of water main pipes,
and the piping for hot and cold water dis-
tribution to every room, the conduits for
electric lighting, and even telephone wir-
ing, are being laid at the same time.

The iron stairways, of which there are
four, to supplement the 26 elevators, are
built at widely separate parts of the
building, in a special fireproof steel shaft
with double steel doors at each landing.

When completed, the Woolworth Build-
ing will have a frontage of 155 feet on
Broadway, and extend into the block to a
depth of 200 feet. The main building,
which will cover the whole ground area
except for an interior open court 35 by
96 feet, will contain thirty-one stories, and
above this will rise a tower 84 by 86 feet,
which will extend with the vertical walls
to the 50th floor, with an offset at the
42nd floor, where the dimensions will be
reduced to 69 by 71 feet, and at the 47th
floor where there is to be a further reduc-
tion to 59 by 61 feet. The height from
sidewalk to 31st floor, which marks the top
of the main roof, will be 400 feet. The
tower will rise 270 feet further, a good-
sized building in itself making the height
above the sidewalk 670 feet. Here i: is to
be surmounted by a pyramid 54 feet square
at the base, in which are five additional
floors and an observation gallery, the last-
named being 730 feet above the street.
The crowning detailball, lantern, finial
or whatever it may be, will stand 775 in the
air. But since there are two stories below
the street which have not been considered
in these figures, the total span of this-
colossal structure when completed will be
about 885 feet, or over a sixth of a mile.

limit, and facilities are provided for multi-
plying the working limits of the hoisting
derricks. Derrick works with derrick, and
the material is conveyed from one to
another, and to its final resting place, with
wonderful accuracy and speed. Other
materials, such as brick, tiles, terracotta,

mortar, stone, etc., are quickly chuted from
the trucks into the basement and raised to
the desired level by fast running hoists
operating in most of the twenty-six; ele-
vator shafts, and the progress of the work
keeps them running at so high a speed
that the contractor has been obliged to
forbid workmen from riding on them.

Some of the larger pieces, caissons and
structural members, requiring special

trucks and many teams of horses tohandle them, are delivered at night or on
Sundays, to avoid obstructing the heavytraffic that moves during business hours.
Altogether material is handled at the rateof about a thousand tons a week, floors and

A View of the new Municipal Buildings from the 25th floor

Steed WORK ON the Central Tower. Some of the largest ever erected
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New Convent at Wanganui.

This fine building, erected from plans
prepared by Mr. J. B. Swan, of Wellington,
for the Sisters of St. Joseph, stands in a
charming garden of six acres on St. John’s
Hill. Tire building is 188 feet long and
100 feet wide, and the height from ground
to ridge is 60 feet, there being three stories.
Externally the building is of a simple
Tudor-Gothic character, with walls of
“pressed” facing bricks and compo-dress-
ing. The roofs are covered with' grey
asbestos slates. Internally the finish is
simple, but good and substantial, the walls
being finished with plaster, the dadoes
being heart of rimu. The interior has
been arranged by Mr. Swan to give the
utmost accomodation and comfort, and is
consistent with the most modern practice
in regard to lighting, ventilation and sani-
tation. Nothing has been omitted which
care and forethought could plan for the
well-being of the future pupil and sister
inmates.

The contractors were Messrs. Campbell
& Burke, of Wellington, and the clerk-of-
works was M.r J. T. Waterhouse. The
sub-contractors were as under: Plumbing,
H. W. Davies & Co._ Wellington; plaster-
ing, Joil Bros., Wellington; painting, A. J.
Watts, Wellington. The contract price for
the complete building, including fittings, is
said to be £17,894.

Branch Library Competition.

We reproduce three designs in order of
merit, as awarded by the assessor, for the
Branch Library Competition, Mount Eden,
Auckland. There were 16 competitors for
this competition, who submitted 18 designs.

We are glad to be able to show the plans
in two instances, but were unable to get
the other for publication.

The conditions call for a one storey
building, to cost not more than £2500, with

the following accommodation: Reading
room 800 floor space, fitted with shelv-
ink to accommodate 10,000 volumes;
Librarian’s office; lecture hall, to seat 300;
committee room.

The first selected design of £SO was
Mr. E. Bartley’s, Mr. H. C. Grierson
being second (£2O), and Mr. Cecil
Trevithick, A.R.1.8.A., being third.

Ist. PERSPECTIVE Mt. Eden Library, Mr. E. Bartley, Architect, Auckland.

Fundamentals of Building Art.
(By John T. Maik, Associate Eoyal Institute of

British Architects. Special Certificated
Graduate in Architecture, University of
Pennsylvania, US.A.

That the general public is at present in an
attitude of mind eminently favourable to things
artistic lias been proven by the splendid attend-
ances at the “Baillie” picture gallery and

magnanimous response to the call for the
National Gallery. Such being the case, the time
is _ opportune to remind the public that the
painted picture is hut an off-shoot of the oldest
and grandest art—the art of building.

How little this is realised! Even Mr. Henry
James, in his charming and intricate account of
a “Little Tour in France,” alludes to archi-
tecture as the least personal of the arts. The
architect does not agree with him. His art is
indeed less responsive to the touch of human
emotion than is poetry or music, and less
graphic than painting or sculpture in the por-
trayal of passion, but it is yet one of the most

clearly personal of these means employed by
man to put sentiment into tangible form, and is
an instrument of great power in the expression
of thought or emotion. In the work of the
architect can be manifested a wide range of
feeling, from the free play of joyous fancy, as in
Francis’ Pavilion at Blois, to the fierce and war-
like humour of the mediaeval castle.

It may show pride of power and strength,
militant aggression, or the sublimity of faith.
No art is more patent in the expression of the

'ugliest and boldest of human conceptions; none
more a mirror and enduring proof of the quality
° a civilization Also this art is so personal
that its productions declare their authorship,

building, of distinctive character, whether
P OO.d or Jlad > bear 3 tlle impress of its author's
"'il impossible, knowing an architect well,
to identify his work.

Also, a'building will indicate the degree of its
owner's sensibility to beauty. In this respect a

man’s house may be either less or more than hiscastle, for it will surely betray his bad taste
or sturdily defend him against the suspicion of
it. This is because architecture is deeply per-
sonal and its range and power of expression
considerable.

It is to an examination of these qualities that
I invite your attention, with the desire of stal-
ing a few of the fundamentals on which the art
is based. This I shall endeavour to do from the
standpoint of the architect rather than the
analyst.

Architecture is by common consent grouped
with the fine arts, and its masterpieces are ac-
corded high place among the supreme works of
human genius. Regarded by many, and withjustice, as the master art, it affords inspiration
to the poet and orator, priceless evidence to the
historian and the ethnologist, and indispensablematerial for the study of aesthetics and the
philosophy of civilization.

This is true testimony to its importance in the
development of human culture, but it leads us
unconsciously to look upon this great and won-derful art as a purely aesthetic thing; a
quality somehow manifest only in the externalapppearance of a building, and having littlerelation to its construction or purpose.

In other words, architecture is apt to impressus as a thing of the past; a quality inherent inthe world’s great monuments, but somehow
beyond our reach, unless we may, perchance,
seize it by copying into our modern structures
the forms or features of ancient buildings, which
is, unfortunately, too often the means , adopted.
Almost the first question asked the designer of
a building is, “What style is it?” I hope to show
the absurdity of that question, and that living,
as we do, in the twentieth century, our “style”
should be the 20th century, which, shortly, means
it should show to the world the accumulation
of past experience correctly interpreted to meet
our own requirements.

This craze for traditional style is fatal to a
true understanding and a full enjoyment of theart; for we are thus led to regard it either in
the light of archaeology, pertaining only to the
dead past, or of aesthetics with its equally cold
anu academic relation to the present.

On the contrary, architecture is, to-day, and
has been in each age, a living and creative art
of intimate and vital relation to contemporary
life. Very emphatically it is not an abstraction
of a thing of occult mystery. This is because it
owes its very existence to those human needs
and impulses which call buildings into being and
give them characterin which lies their archi-
tectural quality.

NEW WANGANUI Convent. J. S. Swan, Aichitecfc, Wellingtan,
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The building ait, therefore, is broad and com-
prehensive in its nature, but its fundamental

are few and simple.
many definitions have been given to architee-

Jure, but all associate the idea of beauty with
that of building. It is of course, more than
mere building, but so also is engineering, which
may be defined as construction seeking a maxi-
mum of efficiency with a minimum of material—-
hence making its purpose purely material-
istic; its destiny one of service alone.

Architecture, however, while it involves con-
struction, both economical and efficient, and is
dedicated to service, usually practical, is always
influenced by considerations of sentiment.
Wherefore, it has the three inherent properties of
stability, utility and beauty.

Let us consider these fundamentals in order.
First, stability is of its very essence. The

fabric must endure; age enhances its dignity
and proves its quality. To ensure this it must
resist the elements; withstand disintegration
under fire or earthquake, and endure the severi-
ties of use. It is the art of building; of the
assembling of materials into forms of strength
and of fitness each for its special purpose.

It deals with material elementsstone, wood,
steel. and brickthings of gross weight and of
great, yet circumscribed, strength. Whether in
the soaring dome of St. Paul’s, the vaults of
a Homan bath, or the airy grace of a Gothic
spire, every ounce of the countless tons of ma-
terial must be supported, and the pressures and
strains carried safety to the foundations in
mother earth. Cold science rules here, and yet
the structure is conceived in the love of beauty
and achieves it in every line. Sentiment is the
master, science the servant.

Science is the very essence of the result, for
how little of dignity or nobility, or of any
■quality worthy our administration is left to a
building whose construction is inadequate or a
sham ?

Then, also, stability gives to a building a cer-
tain element of character which has nothing to do
with science or pure engineering on the one
hand, and yet on the other is independent of
■the . elements of beauty.

We feel this, whether it be in. the gigantic
strength of Karnak, the mass of the Colosseum,
so like the very hills, or the daring yet certain
thrust and counter-thrust of a Gothic fabric.
This quality of stability is the expression of
•"'power” in architecture.

In the second place, the building must ade-
quately serve the purpose which calls it into
being. This element we call utility or con-
venience. It is not the product of mere inven-
tion or mechanical skill exercised independently
•of the architect’s other arts, and subordinate to
them, for it largely controls the aesthetic char-
-acter of the building. In the beginning, when indhe mind of the designer, the building is yet

without form and void, its construction is already
predestined and the elements which will enclose
its spaces are few and well known; the walls
and the roof, the pier and column, arch and
vault, beam and truss.

The kind and character of the enclosed spaces,
however, and of their assembled mass, is un-
known, and must be discovered. The solving of
this problem involves both the interior and ex-
terior of the building considered as a single
conception. It means the shaping and grouping

of all parts into a unified whole, each apartment
or space being so formed and equipped as to
meet its individual requirements, and so related
to each other part that all will serve one central
purpose.

This requires the creating of one organism
with many functions. The development of this is
the architect’s chief labour, yet it is most apt
to be overlooked in a judgment of his work.

The contents, or internal organism, of a
building are taken for granted quite as are those
of the plant or animal form, whose anatomical
frame and outer covering attract our interest to

the exclusion of the organs which they protect,
and upon which they depend for their very
existence.

Thus, upon entering a buildin- the attention
is drawn to the decoration and contents of the
individual rooms, whereas these have formed
only the final and least difficult phases of the
architect's work. The real problem has been
to produce a general scheme or arrangement of
parts which should meet the practical require-
ment of the building in a form at once beauti-

ful and well constructed. If, then, these prac-
tical requirements be known to the observer,
something of the difficulty of their solution is
understood, and its success better appreciated.

Thus it is realised that the designer of the

building lias worked under limitations, perhaps
of great severity, and that the time required to
produce it and the fees paid are only in simple
proportion, for it is on the practical ,basis that
the owner usually figures his architect’s worth.
He has been restricted as to cost, the peculiar-
ities of the site and climate, and perchance of
the client as well; he can use only those struc-

Perspective Mt. Eden Library. H. G. Grierson, Architect, Auckland

H. G. Grierson. Architect. Auckland
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tural forms of known stability and economy, and
has not a wide range of choice in the selection of
materials, either as to their practical or aesthetic
properties.

Under the conditions he must produce a
building which will meet, with the greatest
possible utility, the practical uses for which
it is intended.

These demands on the one hand, and restrie-
tions on the other, would seem to afford an ample
test of the architect's creative ability. His
dilemma, has, however, more than the proverbial
two horns, for he must also achieve beauty. This
cannot be secured by the addition of more orna-

raent after the rest of the problem is solved, for
beauty must be wrought into the very structure
of the building. Every part and the grouping of
all must be conceived with regard to it. Eight
here enters a potent factor, essential to the
highest architectural quality; that of consist-
ency of form to purpose. This, in the study of
the design, requires careful attention, not alone

Plan of Mt. Eden Library.

C. Trevithick, A.R.1.8.A.
Architect, Auckland.

to • the actual form of the parts but to their
shape, size, equipment and position as demanded
by the uses to which they will serve. To meet
these requirements will yield good proportion in
respect to the use of the building, and produce
one of the prime virtues of good architecture, for
a.building.may have perfect harmony of form in
an aesthetic' sense, hut be bad in proportion in
respect to its uses. It thus shows good decora-
tive but bad plan composition.

Thus the architect works out the whole in-

ternal economy of the structure into an organism
not only practical in purpose, but of such a char-
acter that it can be naturally expressed in terms
of beauty. This second quality of architecture
we may call its logic.

The cause of beauty—the third fundamental—-
requires no pleading, for it is universally ac-
knowledged as essential. Indeed, it seems to be
regarded as the very essence of the art: not
merely the Hamlet in the play, without whom
all its meaning is gone, but the very play itself.
This impression exists, perhaps, because pure
beauty, having so much to do with the external
aspect of a building, is the most obvious, or

strikingly evident thing, about it.
It is not my intention, nor is it possible at this

time, to exploit the question of what constitutes
absolute or pure beauty in a structure, but I
may state one point of interest. Architecture,
like the arts of painting and poetry, has its
grammar, deduced from what in the architecture
of the past has been found its own limitations of

action: its mode of expression. Factors which,
in each ,of these arts, compel observance at the
penalty of failure; no work of art being success-
ful if it be not at least correct. Should it stop
here, it is but partially successful and stands on
the lower plane of the commonplace.

It may have grammar without style; style
without grace or charm; charm without the
higher spiritual significance of great art.

To return, then, to the general consideration of
beauty. We may say that in its pure and

abstract form it is only one of the phases of thisaspect of architecture. Yielding as it doesgraces of line and harmonies 'of form andcolour, it is responsible for much of the charm
which attracts us, but does not reveal the deeper
qualities; the nobler undertones of the symphony
These be in the significance of purpose and the
underlying proportions which control the destiny
of the fabric and determine its real value as a
work of art. These qualities, which should be
found in the general nature of the structure
in what we may call its anatomy: in the way
it is organised and constructed; "in which we
may call its ''power" and "log'ie."

The expression of these qualities, or their
outward manifestation, may be regarded as
giving the building the character commonly
known as beauty. This will consist, in a dual
expression. The first of the functions of the
building; the second of its sentiment. Under
the latter head we may group such attributes as
harmony of form and colour, purity of line,
appropriateness of ornament, and the intangible
something which gives the building its senti-
ment. Something else is also necessary-the
expression of function. That is to say, the
outward evidence of the internal organism. This
should be such that the building easily and
naturally declares itself to the observer making
clear it's purpose; in short, telling its story.
Such may be done by a frank recognition of
internal arrangements by emphasising struc-
tural lines rather than ignoring or concealing-
them. The sum total of these qualities is shown
by the character of the building. This, in all
great works, is first of all one of sincerity..
With this there may be found dignity or play-
fulness, religious feeling or intellectual calm,,
the assertion of power and authority, or the-
evidence of purely commercial or domestic char-
acter. To me the “character and sentiment of a.
building” is its highest beauty, the final flowering-
of the forces that have produced it. The ele-
ment of beauty, therefore, is something more-
than skin deep; something not to be produced by-
a treatment of surfaces or the copving of what
is considered good in England, America or else-
where where conditions differ from our own. Om
the contrary, it has root' in every consideration
vital to the building: in time, in place, in people..

Turning now from a statement of the funda-
mentals, let us for a moment examine their
bearing on every-day conditions. It is quite-

. possible to .understand and enjoy architecture
without making a technical study of it, if oftly
the fundamentals be borne in mind and certain,
errors of judgment be avoided.

These errors seem to be of two kinds. The
first, and most general, is that architecture con-
sists simply in making a building ornamental,
or that it has to do with the purely decorative-
or superficial aspect of a structure, whose other-

PERSPECTIVE Mt. Eden Library. C. Trevitbick, A.R.1.8.A., Architect, Auckland.
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properties, it is thought, lie entirely outside the
province of art, being wholly practical.

Thus the “man in the street” regards the“architecture” of a building as its decorations,
added -at so much per foot; justified as a
concession to beauty, if they can be afforded, but
after all merely an accessory to the thing of real
moment: the building itself.

The other view is. that of the man to whom
education and, opportunity have revealed the
glory of old-world architecture, with its elo-
quent _ testimony of the past. This he feels,and rightly feels, is real architecture. He is
impressed by some subtle quality which stamps
it as a work of art, an achievement of human
genius, and the quality is felt whether the
dominant note in the building be one of re-
ligious aspiration or serene power, of sublimity
or splendour, or pure loveliness. In the pre-
sence of such monuments one - is impelled to
believe that

“Earth proudly wears the Parthenon
As the best gem upon her , zone.” .. . ■and with Ruskin, that Amiens ' was “built by

God and man, by the stars in their courses, and
the nations.”

Thus the world’s masterpieces impress with
wonder and delight those who are by taste and
education prepared for their appeal, and this
impress naturally forms a vehicle of judgmentin all incidents where architecture is concerned;

But here arises the error of believing that the
reproduction of an ancient masterpiece, or of
its large or significant parts, in a new build-
ing, assures to that building the quality of good
architecture. Nothing could be further from
the truth. The original is good because it was
conceived and executed for a definite purpose, its
every part having been influenced by and
adapted to that purpose. To take such a build-
ing, or part of it, and adapt it to different uses,
ruins the copy in the change, or renders it, ifunchanged, a grotesque and meaningless thing. ,

No! Architecture is not to be achieved either
by decorating a structure or by warping it into an
imitation of something else.
: It is the logical expression, a definite and a
certain sentiment in the form of good building.If a structure be poorly put together, or badlyarranged, its architecture is as much at fault
as if it displays ugly ornament or discordant,
colour. There may be architecture, absolutely
without ornament, and in its noblest aspect it is
not dependent upon that element.

If a building be well built, conveniently ar

ranged and executed with beauty of form and,
colour, then it is worthy the name of archi-tecture, whether _ or not it achieves that special
success and distinction which marks the world’sgreatest masterpieces in this grandest of arts.

This house is to be built on the hillside
overlooking the Hutt Valley, and close to
Melling station. Mr. F. de J. Clere,
F.R.1.8.A., is the architect.

Residence in Hutt Valley. •F. de J .Clere, F.R.1.8.A., Wellington.

St. Hilda's Church, Island Bay.
This building is situated near the end

of the tram line, and when finished will be
a • conspicuous object in the locality. The
nave only has been erected, and the north
and south walls are only of temporary

weatherboards, but remainder of the gen-
eral character of the building is shown.
Messrs. Meyer & Illingworth were the con-
tractors. Mr. F. de J. Clere, F.R.1.8.A.,
was the architect.

ST. Hilda’s GHUECH, Island Bay, f. desJ.iClere, P.R, LB. A./Wellington.

Diesel Engines for Motor Cars.
(Continued from page 1179.)

with greater care, and better workmanship
is necessary in order to produce a thor-
oughly satisfactory engine. : It is always
difficult to persuade a prospective buyer to

pay a high price for an article on the
score of economy in running costs, but with
the good record which the ordinary type of
Diesel engine has behind it there is little
doubt that, once the public were convinced
that a Diesel automobile engine is a thor-
oughly trustworthy machine, they would
be willing to pay considerably more for it
than for a petrol motor.

As now designed, the Diesel engine is
rather more complicated than is advisable
for motor-car work, the many valves being
an undesirable feature, while it is particu-
larly important that the air compressor, as
usually adapted, should be eliminated and
the over-all weight of the machine reduced.
With the type of engine which is now being
developed it is expected that all these
points will be satisfactorily met. As the
matter now stands, one of the largest firms
in Germany have for some time past been
engaged in carrying out costly and ex-
tensive experimental work, with a view of
producing a small type of high-speed motor
which shall, with slight differences, be
suitable both for ordinary stationary pur-
poses and for automobiles and the work
has progressed so successfully that there
is every probability of the engine being
manufactured commercially in the near
future. The firm in question have pro-
ceeded on the lines that the development
must be on a large scale, and when they
are themselves perfectly satisfied with the
construction motors will be turned out in
very large numbers by the aid of special
facilities which are already being pro-
vided for the purpose. In England the
engine will be manufactured by one of the
best-known companies in the automobile
industry, who have been paying much
attention to the matter, while already the
small Diesel engine, from 5 h.p. upwards,
is being made by one of the firms building
Diesel engines. It is apparent, therefore,
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that progress, when once started, is likely
to be rapid, and though the initiative comes
from Germany this country is not likely
to have to make up so much ground, as has
been the case with Diesel engines gener-
ally.—"Times" (London), Eng. Supp.

CORRESPONDENCE.
A New System of Ferro-Concrete

House Building.
(To the Editor.)

Sir,l was much interested in reading in
your May issue the description of a house
being built at Stanley Bay, Auckland, by Mr.Peter Ellis. -

My practical acquaintance with re-inforeedor ferro-conerete dates from 1887, and in a
series of articles written for “The Colliery
Manager and Journal of Mining Engineering
(London) during the years 1888 and 1889, Iadvocated this class of work for colliery build-
ings at surface.

Several years ago I designed a method of
construction for ferro-concrete houses which
differs only from that of Mr. Ellis in havinglight “H” girders for studs instead of the
latter being made of concrete with suitable
reinforcement. Apart, therefore, from Mr.
Ellis’ design of the reinforced stud, the idea is
not by any means a new one, and, if I am
not much mistaken, will become very general in
the course of a few years. The superiority, of
houses so constructed over wooden buildings is
obvious.

I congratulate Mr. Ellis on his enterprise, and
trust he will have much success.—Yours truly,

JOHN HAYES.
Mining and Civil Engineer

Late Inspecting Engineer of Mines,
N.Z. Government.

Paparoa Colliery;
Roa, via Greymouth,

June 8 th, 1912.

Building Notes.
WELLINGTON.

The following building permits have been
received and approved by the City Engineer:

From 11/6/12 to 25/6/12.—17 applications for
permission to erect 18 plans examined and ap-
proved.

City district, £8136; Melrose district, £2403;
Wadestown district, £6OO.

From 25/6/12 to 9/7/12.— applications for
permission to erect; 16 plans examined and
approved.

City district, £792; Melrose district, £3305;
Wadestown district, £25.

Among the important ones in the city dis-
trict are noticed Nurses’ New Hotel, Kensing-
ton Street, and Watkins, Hull & Wheeler’s new
premises.

Sixteen truck loads of kauri timber, and
what is claimed as one of the finest planks
that has come into Wellington for years4ft.
6in. wide, 9ft. long, and 2in. —has just
been landed at the King’s Wharf from the
West Coast Kauri Timber Company by the
Holmdale.

July, 1912

“ETERNIT”
ROOFING SLATES and

BUILDING SHEETS
f

REDUCTION IN PRICES
The Manufacturers of “Eternit ”

beg to draw the attention of Architects
and Builders to the fact that the large
expansion in trade enables them to offer
the article at reduced prices, without in
any way impairing its quality.

Be careful to see that no other
material is substituted for “Eternit.”
There are goods of inferior make being
offered as “ Eternit ” and in order to
prevent these being supplied, each sheet
and each slate will in future be branded
with the registered brand “ Eternit.”

Vendors offering other articles as
“ Eternit ” will be proceeded against
under the Trades Mark Act.

f
Prices and all particulars obtainable from

Murray, Roberts &

Co., Limited
WELLINGTON, DUNEDIN. NAPIER

and GISBORNE
A. D. Riley & Co. Limited, Wellington
G. W. Bews - ■ - Auckland
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The statistics published a short time ago
‘with regard to contracts and extras, speaks
Very well for those in charge of these matters,
in the expenditure of about. £42,000' on Custom
House, Te Aro Post Office, Magistrates Court,
Kilbirnie Post Office, the extras only amounting
to £250, and the only amount of any size was
£IBOO of extras on the £40,000 Public Trust
Office, but the actual amount paid on contract
does not exceed the original contract price.

Mr GRAY YOUNG, architect, reports the
following work in hand:—Residence of 6 rooms
in Rimu Street, Kelburne, for Mr. Cecil Goulter;
Watts Bros., contractors. Additions to Mr. F.
W. Furkett’s residence at Hataitai; Isaac Clark
& Son, contractors. He is calling tenders for a
cottage of 4 rooms at Seatoun, two houses of 6
and 8 rooms respectively, both two storeys, in
Wilkinson Terrace, Oriental Bay, for Miss M.
A. Alcorn. He is preparing ■plans for residence
of 6 rooms in Oriental Bay, residence of 5 rooms
at Hataitai, cottage of 4 rooms at Newtown.

Messrs PENTY & LAWHENCE architects, re-
port, amongst other work;—Private hotel for
nurses, of 20 rooms, in Kensington Street; Mace
& Nicholson, contractors. Banking premises,
with clerk’s accommodation, at Blenheim, for
the Union Bank of Australia; jas. McKinley,
contractor. Calling for tenders for banking
premises and manager’s residence, in brick, at
Hamilton, for the Union Bank of Australia.

Mr. JOHN T. MAIR, A.R.1.8.A., reports:—
Contract let for cottage at' Khandallah to Messrs.
Norling & Quinn, builders; £393. Eighteen
tenders received for shop and dwelling at
Hataitai; contract not yet signed. Plans in
hand for a large fireproof concrete residence in
Southland; also residences at Khandallah and
Sumner. Satisfactory progress under weather
conditions with the erection of the First
Presbyterian Church and Hall at Invercargill;
Messrs McKinnon &. Hamilton, builders; ’ the
Deacon’s Court has decided to erect the ffrchi-
teet’s original design for church at an increased
cost of £I3OO. Completion of residence at Upper
Hutt for Dr. Kemp ; H. W. Shaw, builder.
Completion of first part of concrete shops for
Mr. H. R. Gibbs, at Upper Hutt; H. W. Shaw,
builder.

Mr. JOHN S. SWAN reports as under: —

Contract for additions, etc., to three houses
at Roseneath; let to Mr. H. M. Davis. Con-

tract for stained glass windows for Wanganui
Convent; let to Messrs. John Hardman, Ltd., of
Birmingham. Stables for hotel; being erected
by day labour. Wrought-iron gate and concrete
posts at Wanganui Convent; let to Mr. W. J.
James, of Wanganui. Twelve tenders received
for additions to Wellington Hotel for Messrs.
J. Staples & Co., Ltd; lowest tender will be
accepted in a few days.

Mr. BENNIE, architect, reports that the
work on Messrs. Aulsebrook & Co.’s large ware-
house is well in hand, and that the new
dining-room for the Hotel Cecil is nearly
finished.

Just at the present moment the Parliament
House grounds look like a very bad back-block
road in mid-winter. The destruction of the
beautiful forty-year-old garden and the great
waste of public money in connection with the
whole scheme are universally condemned, and
it is certain that all the members of the late
Cabinet were not agreed as to the wanton de-
struction of trees and shrubs that has taken
place. However, it has got to that stage with
the new Parliament Buildings that it is abso-
lutely necessary to push them on with all
expedition. The late • Minister for Public
Works said that the Legislative portion of the
building would be completed early in 1914, but
judging by the present rate of progress it is
likely to be much later.

Further extensions and improvements are to
take place at the Gear Meat Company’s pre-
mises at Petone. Some houses are now being
lifted bodily and moved to make provision for
the work.

Drainage work at the Lower Hutt is progress-
ing favourably, although these recent rains are
likely to cause inconvenience. A new 10 b.h.p;
oil engine has been secured for the septic tank inthis eastern section.

The question of cheap public telephones is
still very much to the fore, and it is hoped
very shortly to enable heaps of those who can-
not afford, or do not wish, to have them in
their own houses, to be able to communicate
with others at a very low charge.

Wanganui proposes to erect a thoroughly
up-to-date and comfortable theatre, and Mr.
Henry E. White, architect, Wellington, re-
cently submitted full working plans. It is to
be erected opposite Chavanne’s Hotel, and part

Telephone No. 2499

Hugh C. Grierson,
Architect

Security Buildings ,

Queen Street, Auckland
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of the front premises are to contain shops and
offices, whilst the theatre itself is to be about
the same size as the hew Opera House in
Wellington, and having everything possible for
the convenience and comfort of the players and
the public.

On the corner of Park Road and Miramar
Avenue a new Post Office for Miramar is
shortly to be erected in brick. The building is
also to contain living quarters for the officer in
charge.

AUCKLAND. _

Mr. G. W. ALLSOP, A.R.1.8.A., reports:
Drawing out alterations to manager’s house at
Costley Home. Preparing plans for new man-
ager’s house at the Auckland Hospital.

Mr. R. W. de MONTALK reports: Preparing
plans for house at Stanley Bay and also altera-
tions to a billiard-room in Manakau Road.
Plans just finished for alteration to chemist’s
shop and billiard-rooms in Khyber Pass. The
foundations for Cargen Proprietary residential
flats are under way.

Mr. T. W. MAY reports being engaged on
plans for a 7-story £25,000 building in Queen
Street for Mr. T. Ellison, to be known as
Ellison’s Buildings. The structure will occupy
the site of shops of Champtaloup & Bdmiston,
booksellers, J. Howden, jeweller, and Mrs. E.
Martelli, tobacconist, and will have a frontage
of 50 feet and a depth of 110 feet. The shops
on the ground floor ill have a total floor space
of 3228 square feet and will probably be occu-
pied by the present tenants.

Mr. W. H. GLOVER. Lie. R.1.8.A., until
recently with Mr. E. Bartley, has commenced
practise on his own account at Premier Build-
ings, Queen Street, and has just received tenders
for new premises for the Auckland Fruit-
growers’ Association. The lowest, that of H.
Golbourne, for £6335, has been accepted. Mr.
Glover is calling tenders for alterations and
additions to a clothing factory in Donaldson
Street for Mr. A. R. Meek.

The massive front to the new Public Trust
Office is. nearly bricked up, and is looking very
imposing.

The new Post Office is practically complete.
Almost universal exception is being taken to
the steepness of the front steps and the height
of the posting lobby above the street level.

Improvements and additions to country build-
ings are proceeding apace, and the latest con-
tracts, shortly to be put in hand, ar.e for a
branch of. the National Bank of New Zealand at
Pukekohe, and a new general post office ..at
Tuakau. Both will be handsome buildings, to
be erected in modern style, and are intended
to provide for present needs and future require-
ments, as the respective localities develop.

The National Bank of New Zealand at Puke-
kohe is shown on the plans (Messrs, E. Mahoney
& Son, architects) as a two-storey building, with
a frontage of 30ft. and a depth of 54ft., and
includes the banking premises and manager
residential quarters. Messrs. E. Mahoney &

Sons have drawn plans for a new building,
one storey, 52 feet by 42 feet, for the Bank
of New Zealand at Morrinsville. comprising
Banking premises and manager’s residence. &

An up-to-date block of three shops, to cost
between three and four thousand pounds, is
being erected for Messrs. R. & W. Hcllaby, at
Birkenhead. It will occupy a space practically
60 feet square, and will contain dwellings, with

a fine harbour view, above the shops, two of
which will be let' and the other occupied by one
of Messrs. Hellaby’s branches. Plans will
shortly be issued and tenders called for a new
school at Takapuna.

Messrs. E. Mahoney & Sons, architects, are
busy with plans for a new brick building for
Hallenstein Bros., in Cameron Street, Whangarei.

Additions are being made by the Education
Board to the Grey Lynn and Mt. Albert schools.

The Bay of Plenty district is shortly to be
provided with three new Native schools—at
Matapihi, Pukehuia and Maungatapu. Master
residence will be built for each.

Messrs. WILSON & MOODIB, architects,
have in hand the new handsome steel frame
building for the A.M.P, Society at the corner
of Queen and Victoria Streets. The frontage is30 feet to the former and 82 feet to the latter.
This building will probably be comparatively
the most expensive of' its kind in. Auckland.
There will be concrete floors and staircases.
The exterior will be very handsome, the lower
portion will be faced with Coromandel granite
and above Mt. Somers stone will be used. At
the summit of the building will be placed a
group of statuary of Mt. Somers stone, the
tallest figure nearly 11 feet high.

Messrs. Briscoe & Co. are having considerable
additions to their premises in Customs Street
East from plans prepared by Messrs. Wilson &

Moodie, architects. This will give an addi-tional frontage of Blft. upon which building wi.ibe erected in similar style to that existing. Sup-
port will be by east columns on bed rock foun-
dations.

, A new hot water supply, by the installation
of two calorifers, is being made in the. Auck-
land Hospital.

It is proposed to erect a theatre at Te Aroha
shortly. .-..'.

■ In Customs Street West the foundations of
the buildings. for . Messrs. A. & T. Burt are
being pushed ahead.

Tenders are now being invited by the Public
Works Department for the erection of an
infectious diseases hospital at Eotorua.' It will
be a single storey building in wood, and the
main portion covers an area 68ft. by 22ft. 6in.

It is proposed by the trustees of the Elam
School of Art to erect a new art school in
Rutland Street on a site provided by the CityCouncil.

The Superintendent of the Workers' Dwellings
Department is ■ now calling for tenders for the
erection of thirty-six new houses at Ellerslie and
Otahutiu". Particulars'may be ' obtained from the
Superintendent.'

In the last three years new houses have gone
up in Auckland- at the rate of four per day.
Within the Greater Auckland area 4000 new
homes have been erected in three years. A lead-
ing land and property agent informed a "Star"
representative that whereas the population of
Greater Auckland stood at 110,000. there were
not 100 empty houses in the whole city, and
that people frequently spent half .; a day in
searching for a house before they found one
that had a "to-let" sign showing. Last', yea'r
over a million sterling was spent on .new
buildings in Auckland.

Messrs. WILSON & MOODIE report the
following . tenders. received for the A.M.P. So-
ciety's new buildings in Queen Street:—W. A.
Hutchinson, £24,500 (accepted) J. D. Jones,
£25,200; Grevatt & Son, £25,222; J. Webster,
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Auckland - 41 Queen Street - Tel. 1578
Wellington - Thopndon Quay -

„ 2191
Christchurch, 111 Lichfield St.- „ 46
Dunedin - -11 Crawford St.- „ 337

Mention “Progress” when writing to Advertisers* * Progress * * when writing to Advertisers,

Telephone No. 2693

Edward D. McLaren,
Quantity Surveyor
and Valuator

Swanson Chambers,
Swanson Street, Auckland

WOOD WORKING MACHINERY
To Sawmillers and Sash Door

Factory Owners.
We Buy, Sell, or Exchange WOOD WORKING

Machinery of all descriptions. If there is anything
you want, or have to sell, write us.

*
gtmmm

kmMMSSiu14111
Hi

Special to Joiners.
We have for Sale a Fay Universal Wood Work-
ing Machine, practically new, cost with extras,
£llO, f.0.b., New York. Has 3 heads, 28 pairs
Knives, and is complete in detail. We want
£7O cash ex store.

Machinery Exchange
31-3 Stanley Street - - AUCKLAND

TELEPHONE 2708

S. T. SILVER, Structural Engineer,
Woodward St., Wellington, N.Z.

AGENT FOR INDENTED STEEL BARS.
Designs and Estimates of ReinforcedConcrete Struc-tures on theindented bar system supplied freeof charge.
Large stocks of indented steel bars in long lengths

kept in Wellington. Prices on application.

Special to Joiners.

TELEPHONE 2708

Woodward St., Wellington, N.Z.
AGENT FOR INDENTED STEEL BARS.
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£25,753; Philcox & Sons, £27,410; Julian &

Sons, £27,997; and Craig Bros., £34,900. The
following tenders received for the additions to
Briscoe & Co.’s new buildings:Lee McKinstry,
£5397 (accepted); J. Webster, £5678; F. Nelson,£5790; Craig Bros., £5787; Grandison, £5990;
W. C. Johns, £6179; J. J. Holland, £6248; J.
Colebourne, £6250; McCullum & Crompton,
£6300; and G. Ballard, £6410.

HAWKE’S BAY.
Hawke’s Bay uses between 200 and 300 tons

of cement weekly, and ferro-concrete work
seems to be the principal form of construction
in this province. 450 tons of cement were used
by the Napier Harbour Board in the construc-
tion of the Glasgow Wharf.

Four tenders were received at the last meet-
ing of the Napier Harbour Board for the
supply of cement, each being at the same
amount £3 7s, per ton, and it was decided to
divide the order equally between the ten-
derersthe New Zealand Portland Cement Com-
pany, the Golden Bay Cement Company, the
Milburn Lime and Cement Company, and
Wilson and Co.

Messrs. C. D. KENNEDY BEOS., of Napier,
report that work on the Waihaparato Bridge is
being pushed on. This structure is to be inferro-concrete. The Esk Bridge, which this firmhave also in hand, is the largest completed in
the neighbourhood, being, with connections,
about 300 feet long. The under structure is
ferro-concrete and the super-structure timber.

We are watching with much interest in
Napier the reinforced concrete building at Ahu-
riri Spit for Eobjohns, Hindmarsh & Co., for
which Mr. Frame is the architect, and Mr. Aleck
Scott the contractor. The blocks are hollowed
out and recessed for bonding, cast in moulds,
a thick surfacing colour being applied at the
same time, rendering them a reddish stone
colour like Dumfries stone.

Messrs. BEAGLEY & ANGUS, contractors,Napier and Hastings, have the following work inhand:— concrete: Acetone works and Napierrefuse destructor. In brick: Grain store, Hast-
ings; Tourist Motor Buildings, Hastings; Central
Hotel. Napier; and one cottage, Napier South.
In wood: Additions steam , laundry and threecottages.

, Mr. BLIGHT, of Hastings, reports buildingeight houses in the last eighteen months, in-cluding a six-roomed bungalow with piazza.
The first house in Hastings in which electriclight was installed. Cost £700; also 5-roomed de-
tached cottage cost £SOO.

Mr. A. GARNETT, architect, Hastings, re-
ports the following work in hand:—New Wes-
leyan Church in brick and cement plaster, withMarseilles tiles on roof, inside finished in
Keen’s cement, to seat 400, at a cost of £3078;
almost completed; contractor, T. S. Styles.
Grain and produce store in brick, to cost £1500;almost completed; Beagley & Angus, contractors.
Bungalow residence, with Marseilles tiles on
roof, and rough-cast exterior finish; to cost
£560; just completed; G. Hamilton, contractor.
Residence with Somerset tile roof, concrete
foundations and external finish in rough-cast;to cost £1400; work well in hand. T. S. Dobson,contractor. Weatherboard residence with con-
crete foundations; to cost £450; carpentering
almost completed; contractor, Mr, T Styles.
First story addition to boardinghouse;
just finishing; cost £480; E. Harmon, con-
tractor. Skating rink at Clive, in wood and

iron; to open next week; cost £380; J. Lauren-
son, contractor. Just completed, bungalow resi-
dence in Napier; cost £500; W. J. Rood, con-tractor. Calling tenders for residence, to costabout £SBO, with rough-cast and weather-boarded external finish.

Mr. LEIPST has been successful in boring thewell for _ the Hastings Borough. The depth is
about 160ft. in the gravel, 6in. bore. Theseartesian wells give a rise of 6ft. on an average.The derrick for boring is compact and portable,and is easily transported from place to placewith , a traction engine, which furnishes thepower for boring.

Mr J. A. _ LOUIS HAY, architect, MarineArcade, Napier, reports work in hand asfollows:—Doctor’s residence, Bluff Hill, Napier,f oP°M° r ’ s residence, Marine Parade, Napier"£2OO. Shop and offices, Taumarunui, £IO6O.Two shops and offices, Wairoa, £lßsl. Corona-tion Hall at Petane, £825. Three-story brickbuilding for Mr. S. Parker, Napier, £6567.Cottage in Cameron Road, Napier, £6lO.Bungalow at Wairoa, £768. Farmstead at Oma-pere, £I3OO. Dwelling at Mt. Herbert, Wai-pukurau, £2230. Garage for Tourist Motor Co.at Hastings, £2582. Several smaller works forArcade Co., Neal & Close, Masonic Hotel, etc.Plans being prepared for Mr. T. Tokson, ofWaipukurau, and Mr. W. J. Douglas, of Pau-kawa.
Mr. E. A. Williams, who recently severed hisconection as architectural draughtsman, etc., onthe staff of the Napier Borough Engineer, hasstarted practice as an architect at offices inTennyson Street, Napier, and has completed

several residence of the pretty bungalow type,including the residence for the caretaker in theWm. Nelson Park; also for Miss Heays, Mr. A.McCarthy, Mr. J. T. F. Fawcett, Mr. A. Stubbs,Mr. S. H. Tuck, etc., and the pumping station
for the Napier sewerage scheme, and severalother works in ferro-concrete, and has work inhand running into several thousand pounds.Mr. Williams was also draughtsman for sometime to Mr. W. P. Finch, F.N.Z.1.A., architect,find supervised the erection and executed all
detail work for the Napier Municipal Baths.Before coming to New Zealand, he served
under Messrs. Spalding & Spalding, F.E.1.8.A.,architect on church and office block work in thecity of London, and under Mr. G. L. Sutcliffe,A.R.1.8.A., on large country residence work.
Mr. Williams has been for some years past
the instructor of building construction and draw-
ing at the Napier Technical College, and was
recently elected Associate of the N.Z. Institute
of Architects.

Messrs. BURE & MIEFIELD, architects, of
Haillenstein’s Buildings. Gladstone Road, Gis-
borne, report.— construction of a modern
bungalow, consisting of 6 rooms, natural light-ing and ventilation being features of the de-
sign; roof “Poilite” tiles; price, £700; con-
tractors, Messrs.-Colley & Co. Renovating the
Gisborne Hotel for Mr. J. Martin, manager Mr.
G. B. Oman; price,, £120; contractor,, Messrs.
Colley & Co. Alterations to “Whatatutu” Ho-
tel; £l6O. A 2-story furniture factory for Mr.
J. Townley; price, £490; contractors, Messrs.
Colley & Co. Warehouse and offices in' brick
and plaster (stone finish), also for Mr. Townley,
having tiled vestibule on the ground floor, with
offices on either side, and a large bond store and
cellarage for Messrs. Parker Bros. & Sheridan,,
wine merchants. The top floor is designed as
show-rooms for the D.A.C.; there is an oriel
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To Wake Money
The Drake Series of
Home Study Books

treat
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MODERN CARPENTRY and JOINERY.” 250 pages, 200 illus-
trations, contains hundreds of quick methods for doingcarpentry,
joinery and general woodwork. Price 7/6 now 6/-. Postage 4d.

“THE ART and CRAFT of CABINET-MAKING.” By David Den-ning. A practical hand-book, on the construction of CabinetFurniture, the use of tools, formation of joints, hints on design-ing and setting out work, veneering, etc. Price 6/6, now 5/6. Post
free. \

“THE UP-TO-DATE HARDWbOD FINISHER A very valuablebook for cabinet-makers and carpenters. In half leather, 7/6, now6/-. Postage 4d. Cloth, 4/6, post paid.
“EASY LESSONS IN THE ARTOF PRACTICAL WOOD-CARVING.”Thisbook leads the young workman by easy steps to the finestwork, and describestheart of in detail. Price 7/6,

in Half Leather Binding, now 6/6. Post free.
AC ‘‘TWENp TH CENTURY BRICKLAYER’S AND STONEMASON’SASSISTANT, ’ This book isdn two parts. The first part of the
book deals with brick-work of all kinds. The second deals withthe stonemason’s work. Contains 450 illustrations and diagrams
of inestimable value to the bricklayer and mason. Price in Half
Leather, 10/-, now 7/6. • Postage 6d.

REED S ENGINEER’S HAND-BOOK,” To the Board of Trade
Examinations for Certificates of Competency, 224 diagrams.
With key and plates 24/-. Postage, 1/-.

TWENTIETH CENTURY MACHINE SHOP PRACTICE.” Thisbook is claimed to be the latest! and most practical work. It isintended for the instruction of engineers and those who are inter-ested in the work and operation of engines, etc. The first part of
the book is devoted to the theoretical, and the latter part givescomplete information on the practical side. It contains over 50tables. A book which every engineer should have. Price 7/6, now6/6. Post free. .

PAINTING and DECORATING.” A complete and practical text-
book covering an immense amount of ground and written in aclear and concise manner. Cloth, 15/-, now 12/6. Post free.

HOW TO ARGUE AND WIN ” in conversation, in salesmanship,
in politics, in the pulpit, in debating societies, everywhere. ByGrenville Kleiser. Price 6/•. Post free.

JAMES RODGER & Co.,
Specialists in Technical Literature. Correspondence School Representatives .

112n, Lichfield Street. CHRISTCHURCH.
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window in centre of facade, while the skyline is
relieved with pediment' and coping flanked with
octagonal terminals; contractors, Messrs. Colley
& Co.; price, £4OOO. A residence at Kaiti of 7
rooms for Mr. J. Adair; price, £9OO. A home-
stead at Ormand for Mr. J. H. Reynolds, 2-story
building of 14 rooms, 2 cottages for stat cm
staff, stable building and coach-houses; contrac-
tors, Messrs. lloweii Bros; price, £2,300. ‘Plans
being prepared for Gisborne Fire Station, to
cost £2500; Anglican Chinch, Kaiti, £700;
shops and dwellings for Mr. F. W. Williams;
repairs and alterations Bradley estate ;> ti new
hotel. Hot Springs, Marero. u

Messrs. LANGLANDS & CO. have the break-
water extension contract wei'l in hand at Gis-
borne. The mole is to be extended 200 feet,
and will be a great protection to the entrance.
The contract price is, we are informed, £17,000.
Wilson’s Star brand cement is being used in the
manufacture of the blocks.

Messrs. GRAHAM & BROWN, architects. G’s-
borne, report the following work recently com-
pleted:—Church at Manutuke in brick, exterior
rough-east, roof Calmon’s asbestos slates,
wrought-iron frames and casements, g’azed in
leaded lights; contractors, Messrs. Colley & Go.;
price, £2065. Premises for the Gisborne Club;
contractors. Messrs. Colley & Co.; price. £1577.
Residence, Tokomani, for Mr. E. R. Murphy;
contractors, Messrs. Clayton Bros. Residence,
Puha, for the Hon. W. D. S. McDonald; con-
tractor, Mr. George Smith, Master’s residence
for the Gisborne High School Board, and further
additions to same; contractor, Mr. George
Smith; cost £3288. Buildings in course of erec-
tion;Holy Trinity Church; contractors, Messrs.
W. Webb & Son. Business premises for Mr. J.
R. Redstone, Peel Street; contractor, Mr. George
Smith; cost £2700. Residence, Whataupoko, for
Mr. W. G. Maclaurin; contractor. Mr. M. Hais-
man; cost, about £2OOO. Opera House, for the
Gisborne Opera House Co., Ltd; contractor, Mr.
George Smith; cost, £II,OOO.

Mr. G. Smith has the erection of the Gisborne
Steam Laundry Co.’s factory well in hand. The
framework and roofing are up. and the boiler
is being installed. The washing and ironing
p’ant is on its way out from home.

Building Tenders.
loi the erection (in brick) of Departmental

Buildings at Gisborne. Address the Secretary,duly 31st. H. J. H. Blow, Under-Sec. etary, Pub-
lic Works Office,: .Wellington.

For the erection of a Power Station at Mira-
mar. Specifications may be seen and schedules
obtained at the office of the Council, King’s
Chambers, Harbour Street, and at the office of
the consulting engineer, R. L. Mo.stayer, M.lnst.
C.E., 288 Lambton Quay, Wellington. Tenders,
endorsed as specified, on 20th July, 1912. R.E. Bennett, Town Clerk.

For the erection of a building in Wanganui
for the Government Insurance Department.
Close 31st July, H. J. H. Blow, Under-Secre-tary, Public Works Office, Wellington.

For the erection in brick and stone of the
now St. Paul’s Presbyterian Church, Guyton
St., Wanganui. Plans and specifications may be
seen at the office of Matthew Russell, 13 Taupo
Quay, Wanganui, or at my offices, where close
on 24th of July, 1912, 'at noon. W. Gray
Young, architect,. 217 Lambton Quay, Wellington.

For the erection of banking ' premises’ at
Hamilton, for the Union Bank of Australia,
Ltd. Cl ose 6th ' August. Penty and Lawrence,
architects. Wellington.

Crichton & McKay, architects, Bank Chambers,
Wellington, invite tenders for the erection of a
branch Bank at Carterton for. the Bank of
New South Wales. Close 25th July.

Engineering Notes.
“Procrastination is the thief of time. ’■

Do not put off your enrolling with the Auck-
land School for Engineers, is the theme ex-
pressed in their advertisement appearing in
to-day’s issue. The principal of this school has
had years of practical experience which enables
him to deal with every subject in so interesting
a manner, that the student cannot help but
thoroughly benefit from a course of instruction.
The record of passes for five years exceeds 700.
Prospectus and full particulars sent on applica-
tion.

Auckland City Council accepted the tendersof the following for branch sewers as follows:
Section A; A. F. Webb, £1704. Section B:
McGrath 4 Co., £208!) 19s. Section G; G.
Fletcher and J. Manning, £l7Bl 11s. Section13: It. A. Watson, £2267 12s. Section E:
Christoff and party, £llBB Bs. 6d.

Nelson Council liave accepted the tender of
the Anchor Foundry for £250 for the supply ofnon standards, and that of T. Grinunett, for£209 10s., for the concrete work in connectionwith the same.

The tender of J. and A. Wilson, of Welling-ton, has been accepted for the re-erection of
the church steps. Nelson, in stone. The whole of
the work will be executed in stone, the stepsand pillars on the landings being of granitefrom Tonga Bay, and the balustrades of
rubble stone from the Boulder Bank. Mr. A.
R. Griffin is the architect.

Napier Borough Council received the follow-ing tenders for the installation of electric light-ing appliances in the Municipal Theatre: Tolley
& Sons, Wellington, £1849; J. J. Niven & Co.,Ltd., £2lOl. In connection with these tenders
J. J. Niven & Co. stated that there would be
a reduction of about £IOOO in the initial cost ifthe power was used from their works at Port
Ahuriri pending the completion of the municipalelectric system. The tenders were held over,pending further information on these lines.

The tender of Anderson’s, Limited (£120) for
the supply of special pipe castings for the
Christchurch City Council works, and that of
Lilly Bros. (£99) for a coke hopper and steel
floor for the city waterworks, were accepted at
the last meeting of the Council,

At the Government examination for Engineers,
the Auckland School for Engineers presented 41
candidates, 37 of whom were successful in ob-
taining certificates, as follows; First-class Ma-
rine Engineer, two (Messrs. Lome Murphy and
H. A. -Bower); Second-class Marine Engineer,
two (Messrs. J. Penman and R. Lewis) ; Third-
class Marine Engineer, four First-class Oil,
one; Second-class Marine Oil, one; River Oil,
two; River Steam Engineer, five; First Sta-
tionary, four; Second Stationary, six; Loco,
and Traction, six; Winding Engine-driver, three;
Marine Driver, one.
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OUR STOCK OF

Roll Top Desks
IS THE FINEST IN N.Z.

Our. Quality is Right, and our Prices also are Right.
CALL AND SEE US, YOU WILL BE PLEASED
WITH WHAT WE HAVE TO SHOW YOU.

" ego-. -

The Office Appliance Co.
LIMITED

17 & 19 Cuba St., WELLINGTON.
Phone 1676.

BRUNNER COLLIERIES
For FIREBRICKS, TILES, and FIRECLAY GOODS

of all Descriptions, and Highest Quality
SMELTING COKE, STEAM and GAS COAL, BRUNNER

NUTS ” FOR BLACKSMITHS
Agents throughout New Zealand. Shipping Port, Greymouth

The Tyneside Proprietary, Limited
Union Chambers, Custom House Quay, Wellington

n™«f t A p fl ti p=m m g [.'■-’IaC/VL~MrTK3EZ IV/ CZIvTS*
Are what you should order. Every picture, enlarged from any,photo-
graph, faded print, or negative, is a work of art, a perfect likeness
and a beautiful study. Call at the Studio and view the specimens of
work executed. •

7 Willis St., Wellington,
9 Queen Street, Auckland.

PHOTOGRAPHER, O
W. H. Bartlett
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MAINLAND & BARR GENERAL CONTRACTORS
======= WELLINGTON =====

SOLE AGENTS IN THE DOMINION FOR

GENERAL CONTRACTORS
WELLINGTON 1—

GALMON’S ASBESTOS ROOFING SLATES & WALLING SHEETS
SLATES IN ALL SIZESThese goods we have handled for 10 years, and this is sufficient guarantee ot qualityrices Lowest considering the great superiority in colour and strength to any other slate on the market.

WE ARE ALSO SOLE-AGENTS IN THE DOMINION FOR

The Famous LIMMER MINERAL MASTIC ASPHALTE fop Flat Roofs and Damp Coursing
Without hesitation we may say that we have completed during the last 12 months more roofs than any other firm in the DominionQUOTATIONS GIVENQUOTATIONS GIVEN

ALL. WORK GUARANTEED
EXPERT WORKMEN SENT TO ALL PARTS OF NEW ZEALAND

Telegraphic Address:
“Mainland, Wellington’

Telephone 1884

■

Mention “Progress” when writing to Advertisers.

Kinnear Steel Rolling Shutters
The, many advantages of Kinnear Shuttersare now generally recognised and, they arebeing Increasingly Specified for the betterclass of warehouses, factories, theatres andsimilarbuildings. They are operated with thegreatest ease, are secure, strong and fire-resisting. Full particulars on application tothe New Zealand Agents--

John Duthie&Co. Ltd.
Hardware Merchants :: Wellington

PRINTING BLOCKS
For all Illustrative Purposes

CHAS. J. NICKUN
Artist and Photo-Engraver

61 CUBA STREET EXT., WELLINGTON
Telephone 1983

We have a large selection of Stock Blocks suitable for all
business, and will send proofs on application.

Designs and Estimates for all kinds of Blocks by return post.

HARVEY & LANG, A Freeman’s Bay Reclamation,
Late Tyler & Harvey. w AUCKLAND.

Freeman’s Bay Reclamation,
AUCKLAND.

-4
---
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Builders of popular Launches, All Slack 1., 11. and 111.,
Alleyne and many others.

Oil Launches and Yachts Hauled up, Cleaned, Repaired, and Painted at shortest notice

You cannot find a Bettor
Than "DURABEL"

& ’HAFNIA"
a—————

Water-Proof Belting
NO STRETCHING ! NO SLIPPING! ! NO WORRIES !! !

Secured with Alligator Belt Fasteners. What more do you want’

E. W. HURSTHOIISE & CO.
SOLE NEW ZEALAND AGENTS

156 FEATHERBTON STREET, WELLINGTON

NEILSON, MURRAY & FREDRIC
Bronfounders, Engineers

AND
General Blacksmiths

Star’ Foundry, REVANS ST.
WELLINGTON.

Castings of any description.
Hydraulic Lifts a Specialty.

awiswa

BE UP-TO-DATE ! !

SINTON’S

Sash - Cord Grip
Makes cord repairing easy.
Saves time, trouble & money.

Briscoe & Co.
Throughout N.Z., Agents.
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Tonga Bay Granite supplied in any quantity
Prices on application

J. » A, Wilson, Limited
Funeral Furnishers Builders and

' Contractors
6 BUCKLE STREET.

■ WELLINGTON

Special Attention given to Architects j- »-

Designs and Quotations Furnished

R. LOW,
Shop Front Builder & Shop Fitter

91 Cuba Street, Correspondence
Wellington Invited

Mention '‘Progress” 'when writing to Advertisers.

MCCARTHY’S family HOTEL,
TAUPO QUAY, WANGANUI - C. J. MCCARTHY, Proprietor

Our Speciality for August will be devoted to

Heating, Lighting and Cooking by Electricity
and Gas, £rc. -

FOR TOWN AND COUNTRY HOUSES
And will include profuse Illustrations, and Articles on the latest devices for
use in the home and workshop.
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NIAGARA
Marine Motors

(4-Cycle)

For Cruising, Racing,
Fishing, - - Freighting

2,4, 6-Cylinders
S to 100 h.p.

Powerful, Dependable
Economical, Graceful

AGENTS!

Sinton & Fisher
(5, 3rd Floor, Endcan’s Bldgs,)

Lower Queen St.
a AUCKLAND

Uidfe,

■ -■■■■■: : NIAGARA
Marine Motors

(4-Cyclc)

For Cruising, Racing,
Fishing, - - Freighting

2,4, 6~ Cylinders
S to 100 h.p.

Powerful, Dependable
Economical, Graceful

AGENTS:

Sinton & Fisher
(5, 3rd Flcor, Endcan’s Bldgs,)

Lower Queen St.
AUCKLAND

SEND FOR LEAFLET

m
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“DOMAN” ENGINES are 4-Cycle.
Make and Break or Jump Spark optional.

K. W. COILS AUTOMATIC BILGE BAILERSAPLEO MOTOR BOAT ELECTRIC SYSTEM
Spark Plugs, Dry Cells, Hand Meters and Volt Meters, Carbon Remover

COLLI & BELL, Launch Builders, PONSONBY, AUCKLAND.

P| Economic

m OLAGKSTONE
H Economic

DLAGKSTONE
cannot be beaten for

Simplicity
Reliability

Durability
Ease of Operation

and Economy

These engines have a good reserve of power, and develop their ratedhorse-power at a low speed. They are therefore a bigger engine fort I
money than most, Can be fitted up for hoisting, pumping, well-drivinglargely used for shearing and milking, and because of their simplicity aremuch appreciated by farmers.

ANDREWS & BEAVEN LIP- “"ST*

m

Catalogues on application
MACHINE WORKS

CHRISTCHURCH

LOCAL GOVERNMENT IN BOROUGHS
LOCAL GOVERNMENT IN COUNTIES
LICENSING LAW IN NEW ZEALAND
FARMERS’ LAW IN NEW ZEALAND
MERCANTILE LAW IN NEW ZEALAND
WORKERS’ COMPENSATION ACT, 1908

(with notes)

The above works are edited by WM, JOLLIFFE, Law-
Draftsman, and may be procured at above prices, postfree, from all Booksellers, or the publishers

FERGUSON & HICKS
Law and Commercial Printers, Stationers, Etc.

LAMETON QUAY, WELLINGTON

It Stands to Reason
that “IRMO” Iron made from waste metal such as HorseShoes, Agricultural Implements, Rails and the like whichhave received a certain “tempering” or solidifying of fibreby constant use, must bemuch higher in quality than thatmade from crude ore.

IRMO IRON
made in New Zealand, is used by the leading engineers.

MESSRS. A. & T. BURT LTD. of the well-known Engineeringwrite-* Dl,ned,n ’ Wellington, Auckland. Christchurch, etcf,
...

“We have ,pleasure in stating that after using a large quantity of your“Irmo” Brand of Wrought Iron both Angles and Bars, that the tensilestrength, enlongation, and ducihtyare in every respect satisfactory.”
Send for Particulars.

Otago Iron Rolling Mills Ltd
BURNSIDE, DUNEDIN.

’’

—

New Zealand Electrical Fittings
and Accessories Company

101 LAM ETON QUAY, WELLINGTON
Electrical Engineers and Contractors

EVERY KIND OF ELECTRICAL WORK EXECUTED PROMPTLY AND WELL

SPECIALTIES in Dynamos, Motors, Accumulators, Turbines;Pelton Wheels, Engines (Oil, Gas or Steam), Telephones, Bells!■lnduction Coils (Ignition or Power), Magnetos, Shearing Machines,
High-class Electrical Fittings, Shades, etc., etc.

H. BULFORD, Manager C. J. DREW ITT, Engineer
Telephone 2385
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Architects9 and ASorveyors* Professional Cards

Telephone 2524

Cecil Trevithick, a.r.i.b.a.,
Architect

215 Victoria Arcade,
Auckland

Telephone 1797

John Currie, f.n.z.i.a.
Architect

Queen Street,
Auckland

George Robb, uc. b.i.b.a.,

Architect.
33 Willis Street,

Wellington.

Henry S. Morran, a.h.i.b.a„ f.n.z.la

Architect
His Majesty’s Arcade,

Queen Street,
Auckland.

Telephone 288

T. H. Battle
Architect

33 Victoria Avenue,
(next Post Office), Wanganui

Graham 81 Brown,
Architects

Lowe Street,
Gisborne

Architects

Telephones 635 & 897

John S. Swan,

Kelburnc Chambers,
Lambton Quay,

Wellington

Architect

’Phone 336, Office p.O. Box 60
'Phone 234, Private Residence

Herbert A. Jones
Architect

Queen Street
Masterton

THOS. TURNBULL WM. TURNBULL
F.R.1.8.A/ F.R.1.8. A,

Thos, Turnbull 81 Son,
Architects

Lamb ton Quay,
. Wellington Telephone 191

Telephones 1848 & 2984

J. M. Dawson
Architect

Norwich Chambers
111 Customhouse Quay

Wellington

W. T. RUSH E. T. JAMES

Rush 81 James,
Architects

Hastings and P,O. Box 121
Napier Telephone 375

Specialist in Theatre and Music Hall
Designs.

Henry E. White
Architect and Structural

Engineer.

National Chambers,
Grey Street,

Wellington.

Telephone 132

E. A. Williams, a.n.z.i.a.
Architect

Tennyson Street,
Napier

J. A. GRANT J, BALL

Grant 81 Ball
Architects

Herctaunga& Station Sts.,
Hastings

England Bros.,
Architects

Somerset. Buildings,
156 Hereford Street, Telephone 644

Christchurch P.O. Box 467

'Phone 2909

J. S. Guthrie,
Mutual Life Chambers,

158, Hereford Street,
Christchurch.

A.N.Z.I.A.
Architect

John T. Mair, a.b.i.b.a.
and Certificate in Architecture , University

ojPennsylvania , U.S.A .

Architect
16 Stock Exchange,

Wellington. And Structural Engineer.

Telephone 1390

C. Tilleard Natusch
Architect

Balance Street (opp. Supreme Court),
Wellington

And at Napier and Palmerston N.

Telephone 2228
\

Telephone 2228

Frank W. Petre
Engineer and Architect

j Dunedin
1

Engineer and Architect

P.O. Box 6 Telephone 610

Leopold J. Atkinson,
Architect

Lennard's Buildings,
Wanganui

Phone 3568

J. W. Chapman-T
Architect.

“HOME CRAFTS
113 Molesworth Street.

- Houses, Gardens, and Furniture

Richard Marshall, m.a.a„ Edm.

Architect and Quantity Surveyor

Tay Street,
Invercargill
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Iffe AN OPEN LETTER TO PROGRESSIVE LOCAL BODIES!
DON’T WASTE YOUR REVENUE ON OBSOLETE METHODS !

* "

The old-fashioned methods of ROAD-MAKING,' MAINTENANCE and REPAIRS must bediscarded as a WASTE OF TIME, MONEY and ENERGY. The

AUSTIN ROAD GRADER
DOES THE 1 HT.OOK 7HB]

WORK
INFINITELY
BETTER AND
IS A VERITABLE JsL
SOURCE OF iiotsßniinm m
REVENUE IN
THE 3VIONEY IT r? mcomm \XSAVES EACH CHICAGO, ILL. U 5 A.:• i iIILWHMiIiJMIIUIU m
YEAR

[llLOCK_7B§]

LJL

SSli

nine m%\y£: X;
GAGO

v. V.

DOES THE
WORK
INFINITELY
BETTER AND
IS A VERITABLE
SOURCE OF
REVENUE m
THE IVIONEY IT
SAVES EACH
YEAR

We have unsolicited and authoritative figures conclusively proving that, in some cases, the above machinepays fov itself twelve times over* eves-y yea* it works ! If you are interested to investigatethis statement, write us, mentioning this paper, and we will supply full particulars.

Hk BOOTH, MACDONALD & CO. u"Stc„Upch
BRANCHES ■-AUCKLAND, GISBORNE, HASTINGS, HAWERA, TIMARU no

PATENTS
Genius is a Quicker Road to Ideas in
Wealth than Hard Work . . tions an

B
-

----- j a—

The Progress of the World Heads
is due to its inventors ... Hands

BALDWIN & RA
ENGINEERS & PATENT

OFrirp-Q.

%

1 jI Ifi l*S! whatever tools
I or requisites you want, send for

them to us. We keep large stocks
and quality is first-class.
The tools we stock come from the world’s best makers. Therefore,
whatever you get from us you cau depend on its being the most reliable

K article for the money you can get anywhere. Inferior tools are preju-dical to good work. We stock nothing poor, nothing but what ' willgive satisfaction. ■
Amongst the many lines stocked are—

Circular Saws, 4 'inches to 7 feet.
Firth & Son’s Files, Rasps, Saws, Edge Tools, ’

Spanners, Crucible Cast Steel, Steel and
Twist Drills, Etc.

(We are sole agents for Firth & Sons).
Englebert’s celebrated Engine, Machine and

Cylinder Oils.
We are also importers and manufacturers of all kinds of fittings and

mountings for engines and boilers.
Prices and full particulars gladly and promptly given.

A.IT. BURT, Ltd.
MECHANICAL, ELECTRICAL A SANITARY ENGINEERS,

DUNEDIN. CHRISTCHURCH, WELLINGTON, AUCK-
LAND, TIMARU, PORT CHALMERS, INVERCARGILL

LONDON OFFICE: ELDON ST. HOUSE, E.C.

It
Published by HARRY H. TOMBS, Wellington, and Printed by WHITCOMBE & TOMBS LIMITED’Wellington, Christchurch, and Dunedin. July, 1912 ;
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