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‘Idea

FOR WARMING

l’ Boilers and | RITCHIE & CO.

... Radiators |
ALL KINDS OF BUILDINGS 5 Sanitary Plumbers

Heretaunga Street, HASTINGS

MEET
EVERY DEMAND
MADE UPON

THEM ‘
Reputation J t
Rell.afnhty ! Windmills and Hydraulic Rams
Efficiency a Speciality.  Hot and Cold
Economy ! Water Fitters. Acetylene Gas

Plants installed in any part of

New Zealand to date.

SOLE AGENTS FOR
NEW ZEALAND

“IDEAL™ Heating Appliances were awarded the Grand Prix at
Paris 1 1900, and again at St. Lows i 1904  These were the only
prizes awarded to any Manufacturer of Heating Gaods.

Architects and others are, therefore, confidently assured that in ‘
specifying ““IDEAL ” Heating Goods they will get ldeal Service and ‘
the utmost satisfaction as to results, at the smallest running cost. COME AND SEE OUR NEW PATENT TANK

e e ideal” Heating nstallations supphed n | FITTER. CAN BE FITTED TO ANY TANK.

T R D e g |

JENKINS ®& MACK

the Country

ABSOLUTELY GUARANTEED TO PURIFY
~=—c—=—e THE WATER —=—cccex

WELLINGTON | RITCHIE & CO.

THE COUNTY GARAGE

Messrs. P. W. Sampson @& Co. [

Motor Car and Cycle Engineers

Desire to draw the attention of LOCAL and TOURING
MOTORISTS to the exceptional Jacilities offering at

THE COUNTY GARAGE

For the QUICK EXECUTION of all REPAIRS, Only competent men employed

In addition to the Repairing Department, MESSRS. SAMPSON always hold
GOOD STOCKS OF ACCESSORIES -Motor Spirit, Benzine, TLubri-
cating Qils, Grease, etc. —and are prepared to hire out Cars of Latest Model
by the hour, day, week, ovr month.

At

Waipukurau - - H.B.
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Le Quesne & Gowan
HASTINGS

Windmill Experts

and

General Plumbers

and Gasfitters

SOLE AGENTS
for the

RIDER-ERICSSON

Hot Air Engines and Pumps

RIDER-ERICSSON

“SAMSON” WINDMILLS

ELEGTRICAL & MOTOR ENGINEERING
WORKS, KAITI, GISBORNE

TELEPHONE 3200

AM PREPARED to supply and erect Electric Light
Installations, using Gas, Oil, Steam, or VWater
Power. Estimates on Application.

MOTOR CARS and OIL ENGINES Overhauled
and Reparred. Accumulators Charged, and all
requisites in Stock.

TELEPHONES in Stack, and Repairs ar shortest
notice. Provare lines erected.

MICROPHONES, Switches, Plug Board, and all
Battery Material 1in Srock.

MEDICAL BATTERIES of all descriptions made
and repaired.

ACCUMULATORS, Wet and Dry Barteries, Elec-
tric Bells, Bell Indicators, Wires, Etc, Etwc.

G. F. PREDDY

Painting, Paperhanging
Signwriting, and Glass
Embossing

B. BUTTON

Can satisfy your wants in the ahove

lines. He employs a staff of work~

men skilled in all branches of the
Trade

PAPERHANGING WAREHOUSE :

210 Cashel Street
CHRISTCHURCH

SOMETHING NEW

The NO. 2 Natura

(SLOPING TOP)

Health W.C. Basin

Reconunended by Leading Sanitary
Authorities

Architects will be advising their Chents TO THE
LATEST AND BEST by specifying the above.

Manufactured by
TWYFORD'S, Limited
Cliffe Vale Potteries,
HANLEY - ENGLAND.

New Zealand Portland Cement Go. Lid.

HIGHEST GRADE PORTLAND CEMENT
AND HYDRAULIC LIME
Supplied to Public Works Department,

Electric Tramways, Waihi Gold Mine,
Harbour Board, Ferro-Concrete Co. Etc.

SEND FOR TESTIMONIALS
AsSk For ¥ CrowN Branp »

Auckland Office:
19 SHORTLAND ST.

TELERHONE 2487

Wellington Agents:
Messrs, RILEY & HOLMES

J. H & W. E. SUCKLING

Engineers & Motor Specialists

0Qil Engine
=] Motor Car
Work

Gas Engine |, Motor Cycle

|
| Launch Werk {—
Patent Model P55

A SPECIALITY

Makers of the

Suckling Patent

Work

P

Carburstter =
and Engines

Work

Manchester Street, Christchurch

(OPPOSITE CITY COUNCIL YARDS)

The Grown Ironworks Co.

Heatmg The Mephan Ferguson Spiral
llghtmg Steel Pipe Co., Wanganui
. Keenan's Non-conducting Com-
Electric and position for Boiters, Steam
G eneral Pipes, Etc., Etc.
. Pierce, Butler and Pierce:
Ellgllleefs Heating Appliances
Corner

Manchester & Gloucester Sts., Christchurch

SoLE PROPRIETORS :
W. J. LE CREN and
J. B. LAURENSON

Manufacturing
and

Importing
Agents

Gaby, French & Corrick

Mechanical Engmeers |

Specialists in the erection of

Gias and 0il Engines, Printing
Presses, Etc. (Gear Cutting
and General Engineering

TELEPHONE 2807
Lower Adelaide Road |
WELLINGTON |
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REO RUNABOUT MOTOR CAR REO

I —— It is a Wonder! King of Hill Climbers! ——

Price £4185 roos seon Eve.

JWE~ WHY PAY MORE? EE

NO MIDDLE PROFITS -3

PRETTIEST QUIETEST CHEAPEST
STRONGEST SAFEST
MOST RELIABLE
MOST ECONOMICAL
MOST SIMPLE  MOST LASTING

k MOST WONDERFUL ;&
gv vw)

First Shipment Sold. Order at Once

Send your order direct after you have had o good trial and found it just what you wani

Suits all Classes Time and Money Saved

Carriad four people 632 miles at cost of 13s. in Reliability Trial. Won FIRST PRIZE in
Christchurch for Car driven by Amateur Drivers in Reliability Test. I sell direct from
Factory, thus saving Middle Profits. Cable on receipt of order

e G W. OTTERSON elineron

The PICKERING GOVERNOR EDWARD COLLIE

Furniture . Manufacturer

41 RIDDIFORD ST., NEWTOWN

For Stationary and Portable Steam Engines

PICKERING GOVERNORS are the standard. Their world- UR FURNITURE 15 noted for 1is quaintness, durability,
wide use is due to their acknowledged superiority. artistic designs, and, besi of all, 1ts cheapness,

PICKERING GOVERNORS are so constructed that a me- Why pay high prices for ART FURNITURE wken we can supply
chanical movement is obtained without a joint. samme for less than ordinary prices.

For extreme sensitiveness, simplicity, and durability of
construction, economy of fuel, the PICKERING cannot
be excelied.

TELEPHONE

ganwum COLLIEB By

INSPECTION
INVITED

Fitted with automatic safety stop speed adjuster and
steam metal valves and seats.

FULLEST PARTIGULARS ON APPLIGATION

PURITY & QUALITY

OF MATERLAL ARE ESSENTIAL
TO GOOD WORK

Phillips' Pressed Steel Split Pulleys - Emery Cloth
Nettlefold’s Screws = Stocks and Dies

We arm at thie in our M=znufactures, and you may
find 1t 10 the Goods we make, VizZ.

Dixon’s Graphite - Cotton Waste - Packing
And all Engineers' Requirements Stocked

Engineers’ and Plumbers’ Brasswork
Brewers' and Creamery Vats

; Copper Cylinders and Washing Boilers
g = ! Pumps, Etc. Etc.

A. & T. BURT Ltd. | | Samyel Danks & Son

Courtenay Place, Wellington

Brassfounders & Coppersmiths
And at Dunedin, Christchurch, Auckland, Invercargill, and Port Chalmers 10 BR ANDON STREET . - WELLINGTON
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NORMAN HEATH & CO.

Harris Street,

WELLINGTON

As Supplied to:

Auckland City Council
(Repeat Order)
Wellington City Council

Westport Borough Couneil
Wanganui Borough Council
Hastings Borough Council

State Coal Mines
. (2 Repeat Orders),
Rangitikei County Council

Horowhenua C'nty Council

And the Tollowing Contractors:

J. J. K. Powell, Allan Maguire,
McEwen & Carter, 4. Hogg and
Co., A. W. Rapley, A. Amner, J.
White, Oroua Carrying Company,
Opunake Sawmilling Company,
Wellington Meat Export Com-
pany, Limited, Etc., Etc.

WRITE FOR COPIES OF
TESTIMONIALS

STRAKER STEAM WAGON

We can Show an Immense Saving over Horse Traction.

Straker-Squire Petrol Vehicles a Speciality

CANTERBURY AGENTS:

MERYYN W, STEVENSON & CO.

124 Manchester St., CHRISTCHURCH

Our 1908 Model is Thoroughly Up-to-
Date, being Specially bnilt for New
Zealand Conditions

QTAGD AGENT:

KEITH RAMSAY

12 Vogel Street, DUNEDIN

NURSERY GUARDS AND FIRE GUARDS MADE TO ORDER

HENRY 6. GOOD, Wire-worker

No. 6, EBOR ST. (off Tory $t.) WELLINGTON
Manufacturer of every description of Wire-Work,  TELEPHONE 2306

Twenty Years’ Reputation

BRAND * BRAND
On Every Bag

MANUFACTURED BY

‘fm D\\\, Wilson’s Portland Cement
X e G0, Lid. AUCKLAND

ESTABLISHED 1885.

British Stamdard Guaranteed

SOUTHWORTH & PETERS
Shop and Office Fitters

’% MANUFACTURERS OF a_'
AIR-TIGHT AND DUST-PRCOF SHOW CASES

159, Salisbury Strest

Write us for Free Estimates

GHRISTGHURCH

Telephone 1819

The Christchurch Garage

174 Gloucester Street
HENRY J. RANGER - Proprietor

‘Phone 2213 Attendance Day and Night

FINEST GARAGE 1IN N.Z.
Turntable - Electric Light - Lockers - Ladies’
and Gent.'s Lavatories - Every Convenience

Agent for the All-British Vulcan Car
Absolutely Quiet Rumning. ~ Simply Splendid and Splendidly Simple

any Distance

r D

RENATA

HASTINGS, H.B.

Have the ]
LATEST MODELS OF CARS

on Hire, Day or Night, for
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fo ARGHITEGTS AND BUILDERS

S E— R i

G

Emdeca Enamelled Zinc

HALF THE PRICE oF TiLES

McCahe Ball-Bearing Door Hangers

For SuioiNe Doors, FOLDING DOORS, BARN
Doors, ELEVATOR GATES, ETcC.

Lock Furniture (English and American)
Californian Redwood Shingles
Underwriter’s Fire Extinguishers

As SUPPLIED TO THE GOVERNMENT OF N.Z.

@ Liberty’s Furniture & Furnishing Fabrics ﬁfg
Liberty Silks, Damasks, Cretonnes
Linens, Etc., Etc.

Casement Curtains (Hand-Stencilled)
Curtains and Portieres (Hand-Stencilled)
“New Art” Friezes (Hand-Stencilled)

LARGE STOCKS ALWAYS KEPT ON HAND

NO WAITING FOR GOODS TO LAND

- I —

H. LESLIE FRIEND

104 Victoria Arcade 184 Gloucester Street
AUCKLAND % CHRISTCHURCH

N.B.—We are prepared to carry out our Client's Own Designs for Stencilled Friezes and Curtains, to suit
special styles of Decoration.

|

4

l

4
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ECCLESIASTIC OR DOMESTIC

STAINED GLASS WINDOWS

=&

Special Designs furnished
to suit all styles of Archi-
tecture.

No experiment with us,
we can give the names of
14 Churches which our
Artists have furnished with
Memorial Windows.

Gold Medal

Awarded the ONLY
Gold Medal offered for

competition at the ..

Christchurch
laternational
Exhibition

for Stained Glass and Lead-
light windows against all
European and local com-
petitors.

HHH— R HHH-t

LEAD
LIGHTS

e DT TRER

Special designs furnished
to suit all styles of Archi-

tecture.
_ & NI G
mwﬁmg! Full or Restrained
. i i Colourings
Send for l{lustrations
and Prices
q
2=

e mmmn sorimmaremm. "irwPraant e m——n . et MRl A ARLSMENE S S el P Mt T
B " - = e
- i — s
(TESTRLa , i
P ] 3
R P
8

The above is a reproduction ol a Mentorial Window
executed by us tor Congregational Church, Dunedwn.

SEND FOR COLOURED DRAWINGS AND ESTIMATES

SMITH & SMITH, LTD.

WELLINGTON, DUNEDIN, CHRISTCHURCH

Stained Glass Memorial Windows
and Artistic Modern Leadlights

G0

UR WORK exhibited at the Christchurch

International Exhibition so far surpassed

that of all other exhibitors that we were
awarded the—

ONLY GOLD MEDAL

-— for —
Stained Glass Windows & Leadlights

and the only Special Award for our complete
exhibit including Stained Glass Windows and
Leadlights,

The above statement is absolute fact and
can be proved notwithstanding any statement
to the contrary made by unscrupulous com-

petitors,
firiginal Desigr for Leadlight Gasement Door

Correct Colouring, Design, and Workmanship have
made our reputation the envy of all athers,

All enquiries have our persenal attention,

BRADLEY BROS.

Designers and Craftsmen in Stained
Glass and Leadlight Windows ...

252 Colombo Street, CHRISTCHURCH

[n) READY ROOFING

For Flat Roofs

U
] .
)] The Paraifine Paint Co.

N

ll

San Francisco
Estahlished |884

PRIEST & HOLDGATE, S. Canterbury

Samples and Prices from:
J. BURNS & C0., Ltd., Auckland
H. WILLIAMS & SONS, Napier G. L. DEKNISTON, Dunedin
JAMES W. JACK, Wellington THOMSON, BRIDGER & €0,
E. REECE & SONS, Christchurch Invercargill

— OFFICE AND SHOP FITTINGS —

A. O. WOODS

Builders' Joiner and ~w
Mantelpiece Manufacturer

60 & 62 DURHAM STREET, CHRISTCHURCH

Shop Fittings, Counters, Show Cases, Etc. made to any design
Sawing, Planing, Bandsawing, and Shaping for the Trade

TERMS MODERATE, ESTIMATES FURNISHED
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EDITORIAL COMMENT.

Roads and Motorists.

In our motor section to-day we draw at-
fention especially to the new departure in
England whereby the motor interest itself
has undertaken to put its house in order.
Eminently British is this. Your Briton
does not wait for the police or for the
Legislature to hurry up. He just ‘‘stops
the racket’’ if he thinks it wrong. Now
there is no doubt that the racket in this case
is wrong, for some motorists, bitten with the
mania which is the curse equally of the
motorist world and the other world, rush
about the country, regardless of all laws
human and divine. The Briton has dis-
covered that there is no need to run to the
law to ask for further protection. The de-
cent motorist understands that the fault
lies with the inconsiderate moforist, who
has hitherto suceessfully defied the law. So
long as there was a doubt about the justice
of the law—as for example when the law
wanted impossible conditions like walking
shead with a flag—motorists considered it
good sport to circumvent the guardians of
the law. DBut when the principle of cir-
ecumvention was applied for the purpose of
killing people carelessly and getting off seot
free with a ribald tongue i a brazen cheek,
then the decent motorist arose in his might,
and. shaking the law by the hand, proceeded
to make it hot for all offenders against de-
cency, truth and considerate gentlemanly
hehaviour. Reeognising that the public has

48 much right as they have to the use of the
roads, they have taken measures to control
the guilty through the medinm of the inno-
cent, who know the game quite as well as
the guilty, and may be expected fo play it
properly.  We may take it for granted that
the worst evils of motoring in Britain are
now numbered.

A Plea for the New Zealand Inventor.

By Perer BLLis.

That the people of New Zealand are very
inventive is shown by the records of the
patent office. But can it be said that there
18 a correspondingly zealous spirit of enter-
prise among our moneyed men and specnla-
tors, who may do much to foster promising
inventions, and so reap indireet, if not
direct, advantage therefrom? The pros-
perity of a nation is largely due to inven-
tors, and owur Government may do worse
than aliocate some of their handsome sur-
plus funds every year {when there is a
surplus) to inventors who really make bono
fide attempts, and sensible and practical
efforts to improve existing appliances.
Look at America from the inventor’s
point of view; the spirit of enterprise and
push is so keen there in reference to in-
ventions that every promising idea is
readily snapped up and made the most of
(if promising and practical) in the highest
degree. Qranted that 99 out of every 100
inventions prove useless, nevertheless it is
worth while putting the 99 to the test in
order to produce the successful one. Cal-
enlate the fotal number of patents applied
for, and eompare the cost with the value of
snccessful ones, and it may easily be seen
how well it pays a nation to offer every in-
ducement for bona fide inventors to exer-
cise their powers.  Yet alag! I believe
many valuable ideas perish omn the
threshold of  nativity for lack of
nourishment.  Ninety-nine failures to
seeure one success is good speeulation, com-

pared with some fashionable ventures, to
wit, games of chance, and the hike, without

one ray of promise, save mere ‘‘Devil’s
Lmek,”” in which so much useful eapital is
sunk, but from which the industrial com-
munity reaps hitle indeed. The pity is
that the spirit of perseverance in wtilitar-
ian industrial enterprise does not dominafe
onr speculators as it does our inventors, for
often long before a likely patent can reach
fruition the speculator backing it tires and
shifts his interest to another plane, only to
find wise men step in where timid souls are

scared, and reap the benefit at the critical
stage, Mark the progress of the successfnl
speculator, and you will generally find him
“hanging on’’ when others slack their
hold, allowing, of course, that ere he ven-
tured on his project the chances of sueccess
were promising. Mark, too, the progress
of the successful inventor; here, again,
dogged perseverance crowns his aim ‘‘mid
struggles flerce with friend and foe.”” No
better illustration may perhaps be found
than Edison’s great fight whereby he lit
his lamps, Impossibility, a very Goliath
of Gath, has often to give way before a
persevering shepherd boy with a puny sling
and stone of his own invention. This
giant says ‘“You can’t’”; the persevering
genius says ‘‘We will, we'll travel fast,
we'll drive, we'll fly, we’ll conquer earth
and air’’; “tis done, and marvels yet to
come the world must see. Now, if God’s
Own Country, Maoriland, must hold her
own with other favoured lands, the purse
strings must be loosed toward that end.
Not in the football field, though eminent
its place, nor racing track, good as it may
be, nor in the daily dance of sensuousness,
iz found a nation’s wealth. ‘‘The man
behind the gun’’ is he who makes what 13
not yet, but still must be, as fate demands.
Though failure after fallure strew the way,
we must go on, and win, and conguer.
"Tis evolution’s way; the eternal grind of
elements, gives birth to being.

¥
To our Advertisers.

Our advertisers are respectfully notified
that the services of Mr Phillip Palmer, who
oceupied the position of advertisement can-
vasser upon our staff were dispensed with
some months ago. Our advertisement de-
partment is now controlled by Mr. Simp-
50M.

Mr Smrpsoy, Chief of Advertising Department.

The Hon. R. A. Loughnan, who has been in
vharge of the editorial department of Pro-
GRESS since December, 1906, continues to
oecupy the editorial chair,
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Mining &

Electricity and

Westport
Stockton
Colliery..

P

The Westport-Stockton Coal Mine.

The Westport-Stockton Coal Co.’s Mine,
which was opened on Oectober 6th, 1908, is
easily the most interesting coal minimng pro-
position south of the Equator, and, in view
of the extent of the coal deposits, and the
high ealorifie value of the coal, one of the
most interesting in the world.

A general description of the plant will be
interesting, as illustrating the combinations
of rope haunlage and electric haulage used.

The coal deposits lie at a height of from
2,500£t. to 3,000ft. above sea level, and the
converse of the usual practice had to be met
in this case, namely, bringing the coal
down instead of raising it, as in the ma-
jority of coal mines.

The general scheme that has been adopted
is the use of two main ineclines with steel
rope haulage, by which the trucks are
handled, the loaded cars going down pulling
the empties up, the rope speed being con-
trolled by a powerful hydranlic brake on
. each ineline. From the head of the top
incline to the mine the electric locomotives
handle the trucks both ways, the small
‘“gathering’ locomotives making up the
loaded trains by gathering loaded tubs from
the various working faces in the mine pro-
per, and breaking up the empty trains. dis-
tributing the empty tubs to the faces.

Power House—The Power House is
of ferro-eonerete construection, and is fire-
proof throughout. It is 174ft. long hy
50ft. wide, and is divided into three com-
partments—engine room, condenser room,.
and hoiler room.

There are two main generating umits,
each consisting of a British Thomson-
Houston 3-phagse Generator, 375 kw. 6600
volts, 60 cycle, direct connected to and on
common bedplate with a 475 L.h.p. Bellis
and Moreos triple espansion engine, the
set running at 400 r.pm. The engines
exhaust into a Worthington Surface Con-
denser: capacity of condenser, 26.0001bs. of
steam per hour with cirenlating water at
55deg. F. A Worthington Centrifugal
Pump draws circulating water from a well
near the Power House.

The three-throw Edwardes type air pump
is engine driven by an engine of 25 b.h.p.
condensing,

A Webster feed water heater is installed
capable of raising 26,000lbs. of water per
hour 30deg. F., using exhaust steam from
the two boiler feed pumps and the engine
driving the automatic stokers.

There are four Babeock and Wilcox boil-
ers, each capable of evaporating 8,000
of steam per hour. from and at 212deg
heating surface of each boiler, 619 syuare
feet. They are fitfed with super-hesters
capable of superheating 150deg. The hoil-
ers have antomatic stokers and ehain grates
with 4-speed gear feed. the stokers heing
driven by 2 small 15 h.h.p. simple engine.

The boiler feed pumps are Tangye manu-
facture, There are two of these, each cap-
able of supplying the boilers with 75,0001bs.
of water per hour against a pressaure of
1001bs, steam.

It will be noied that the auxiliaries are
of sufficient capacity to take care of the
ultimate engine and boiler ecapacity of the
plant, which will be double that at present
installed.

There are two exciter sets, each consisting
of a British Thomson-Houston 14 kw. 88-
volt generator, direet connected to and on
ecommon hedplate with Bellis and Morcos
simple engine condensing, the set running
at 600 r.p.m.

For lighting about the plant, and for
operating a number of d.c. motors used on
the elevators and tipplers in *he main
veal storage bins, a motor-generator set is
installed in the power house. This set
consists of 100 kw. d.e. 280-volt flat com-
pound Generator direct connected 1o a
B.T.T. 3-phase 6300 volt form K. 150 h p.
motor, the set running at 705 r.p.m.

The main switchboard consists of eight
panels of white marble and three hlank
panels to provide for future extensions,
From left to right. the switehboard is made
up as follows ;—

Feeder panel for generator of wnotor-

generator set.

(fenerator panel of motor-generator set.

Starling panel for motor of motor-gen-

erator set.

Two blank panels.

Two main generator panels,

Main high fension feeder panel.

Blank panel

Two exciter panels.

The d.c. voltmeter for the motor-genera-
tor set is mounted on extreme left panel, the
synchronising indieator and exeiter volt-
meter, together with Tirrill regulator, veing
mounted on extreme right panel.

Horgrg,—There are two small anxiliary
panels near the main board, one for the
control of a 40 kow, 6600 volt primary 230
volt secondary transformer, this trans-
former supplyving current for the operation
of 2 52 bh.p motor connected to Lidger-
wood hoist.  This hoist is located near the
bins, and is nsed to pull the Government
Railway coal trucks out of a dip on to an
incline, from which they are distribnted by
gravity into the various tracks under the
hins for loading. After loading. the trucks
also run by gravity to the main siding.
where they are made up for despatch to
Westport. The second auxiliary panel is
for the control of a 75 k.w. 6600 volt prim-
ary 230 volt secondarv transformer, this
transformer supplying enrrent for a 112
b h p. motor eonnected to Lidgerwood hoist
This holst has two drums with main and
tail vopes, and corresponding brake and
frietion eluteh levers. The one drim is
used for hauling loaded coal tubs from the
feot of No. T ineline throngh the Negakawau

tunnel to the bins, the other for drawing
empties from the bins through the tunnel,
An auxiliary arrangement is also provided
g0 that tubs and miscellaneous material can
be hauled up from the shops and stores to
the tunnel Jevel.

Rigrr-or-wiy.—The Ngakawau tunnel
is 28 chains long, and has an average grade
of 1 in 60, in favour of the load. The
tunnel commences about 100 yards from
the bing, and runs through to the foot of
No 1 main ineline. This main jneline has
a grade of 1 in 3.25 for 17 chains, and a
further grade of 1 in 4.25 for 16 chains, in
favour of the load. On this inecline the
tubs are handled on a steel rope 13jin.
diameter, the loaded tubs pulling up the
empties, the whole movement being con-
irolled by a powerful hydranlic brake
located at the top of the inecline. At the
head of No. 1 ineline No. 2 incline starts.
This starts with a grade of 1 in 5 for 21
chains, and a further 1 in 19 for 17 chains,
in favour of the load. The tubs are han-
dled on this incline with a 1%4in. diameter
steel rope, this being controlled from an
hydranlic brake, located at the top of No. 2
inecline, the method of operation being iden-
tical with that on No. 1 incline.  Jacket
water for the cylinders of both the hvdraulic
brakes is supplied under natural pressure.

Errotric LocoMoTves.—At the head of
No. 2 ineline the trucks run on to a level
plat where the main electric locomotives
begin their run.  These main locomotives
deliver the loaded tubs from the mine to the
head of No. 2 incline, and pull back the
empty tubs. At present the company have
three of these main locomotives and two
““gathering’” locomotives. The main loeo-
motives weigh 20 tons each, and are
equipped with Sprague-General eleetrie
tipe M. control, to enable them to be worked
as separate units, or coupled, as desired.
Their draw-bar pnil is 7500lbs., with a
speed of 8.2 miles per hour. In order to
guard against any possible chance of a loco-
motive taking down a loaded train of trucks
getting away on the steeper grades. a third
rail is located in the middle of the track,
projecting a few inches above the level of
the two outside rails, a very powerful
toggle brake on the locomotive engages both
sides of the head of this centre rail, giving
tremendous brakeing power. This type of
brake is known as the Fell brake, and has
beenr applied by the engineers of the Gen-
eral Electric Company to these 20-ton loco-
motives,

The smaller, ‘““gathering” locomotives,
are of the GE. standard T M.-101 type,
weighing 614 tons each, with a draw-bar
pull of 25001bs.. :nd a speed of 7.4 miles
per hour.

The d.c. trolley potential throughout is
250 volt.  As hefore stated, these small
“gathering’ locomotives are for pulling
full tubs to be made np in trains for the
big locomotives to handle, and for breaking
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up the trains of empties and distributing
the empty tubs to the working faces.

The coal tubs weigh 15001bs. each empty.
and when loaded 45001bs.; in other words,
each loaded tub earries 30 cwt. of coal.

the farthest point of overhead construction.

TrRACK.—The track from the head of the
top ineline right into the mine is of ex-
tremely solid construction for this type of
work, having 56lb. rails on substantial

the main locomotives hand over the loaded
trains, to No. 1 sub-station, is 35 chains,
grades varying from 1 in 132 to 1 in 12, an
average of 1 in 25, all in favour of the load,
with a minimum curve of 2 chains.

ELECTRIC MOTIVES AT HEAD OF NO. 2 INCLINE

INTERIOR CF POWER HOUSE.

LOCOMOTIVE AND LONG TRUCK TRATYN.

BLECTRIC LOCOMOTIVE AT MINE MOUTH.

ROTARY CONVERTER FOR DRIVING TRAMWAY.

ALVIN SWITCH BOARD IN I'0WER 1LOUSL

BABCOCK & WILLON BOILERS WITH CHAIN GRATE STOLERS.

The ** gathering’” locomotives are cquipped
with & reel automatically worked from the
locomotive axle. containing 900ft. of fexible
twin cable, to enable the locomotive to have
an operating range of this distance beyond

sleeper construction.  The rails are 40ft
long, and at each joint are bonded with two
No. 00 bonds, being cross-honded every
three rails, The gauge is 36 inches.

From the head of the top incline, where

o

From No. 1 sub-station to No. 2 sub-sta-
tion, at the mouth of ‘A’ tunnel, is 145
chains, grades varying from 1 in 12 to
level, average grade being 1 m 21, with a
minimum curve of 2 chains, all in favour,
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From No. 2 sub-station to No. 3 sub-sta-
tion, throngh ‘A’ and ‘“B’’ tunnels, is
79 chains, ““A’’ tunnel being 15 chains long
and ““B’’ tunnel 64 chains long, grades
varying from 1 in 10 to level, average 1 in
17, in favour of the load, minimum curve
5 chains radius.

‘A’ tunnel has been run purely for con-
struetion purposes, but coal will be won in
all the other tunnels,

As the mine is developed, track will be
continued through “C’’ and ‘D tunnels,
extending 110 chains beyond No. 3 sub-
station, and excellent coal has been proved
for two miles beyond this peint. The track
is single at present, and is provided with
necessary turnouts to handle the traffie. In
the whole layout. however., provision has
been made for double tracking throughout.

OveErHEAD CONSTRUCTION — With regard
to the overhead eonstruction. This is also
of a most substantial character. The
frolley nsed is General Electric Co.’s groov-
ed No. 0000 throughout, and in parallel
with it for the whole run is a bare stranded
cahle of 600,000 c.m, The feeder cable is
tied to the trolley on an average every
150ft. The trolley wire is 7ft. 8in. from
the level of the head of rails.

Sue-sTaTiONs.—Three sub-stations feed
the overhead trolley network. These are
identical with regard to electrical equip-
ment. Ip each sub-station is & motor-gener-
ator composed of a d.c. 280 volt flat com-
pound 200k.w. generator direct connected
to and on common bedplate with a 3-phase
6300 volt form K. 300 b.l.p. motor, the set
having three bearings.

The switchboard eonsists of three panels
of white marhle.

From left to right,—

Starting panel for motor with auto-
matie oil switch.

D.C. generator panel

D.C. feeder panel with voltmeter on
swinging bracket.

TransMissioN Ling.—The three sub-sta-
tions operate in parallel, and are served

BIDING 1IN ELECTRIC TRAMLINE.

with 3-phase current at 6600 wvolts, the
transmission wires throughout heing No. 0
hard drawn bare copper: total length of
transmission line, six miles,

A lightning arrester ground wire of five
No. 16 stranded galvanised wire is run
throughout the high tension Ime, stapled to
the top of each pole, and is effectively
grounded on an average every fourth pole,
the distance between poles averaging 150ft.
There are nine transpositions in the trans-
mission line.

TeLppHONES.—Telephone lines eonnect
the three sub-stations, power house, offices,
etc., on metallic return, and are run on the
transmission line poles from the power
house to the beginuming of the tramway
track, and from that point to the end of the

line follow the overhead construction.
Each locomotive earries a portable tele-
phone, by means of which a train can at
once egmmunicate with any of the points
on the telephone network.
VENTILATION.—WIith regard to ventila-
tion. The mine is exceptionally fortuunate
in this respeet, in that but small fan
capaeity is required to assist and maintain
the natural ventilation. Two fans, each
driven by a 30 h p. B.T.H. 3-phase 500 volt
motor, are used, one heing located in the
centre of ‘B’ tunnel and the second in the
centre of ““C’" tunnel. These motors are
belted to centrifugal fans. The object in
using 500 volt 3-phase motors for driving
ihe fans is that this service will be con.

THE ELECTRIC COAL CUTTER.

tinuous, wrrespective of any possible inter-
ruptions to the trolley overhead network,
In addition to the above there are six
Sturtevant blowers, each belted to a O h.p,
d.e. 200 volt motor, which will be located
as required at different parts of the work-
ings, the motors taking current from the
overhead trolley.

Dramvace—The natural drainsge is so
excellent that the only provision made 1s a
small Worthington pump, direct geared to
a o hp, 250 volt d.e. motor, this outfit
being portable and readily moved to any
point n the mine where it 15 necessary to
pump out any small dips that will oceur in
working,

Coan-curTiNg.—For the winning of the
coal, machines will be principally employed.
The company are starting with two Sullivan
board and pillar chain machines with 6fi.
cutting bar, each machine driven by a 30
hp. G.E. motor. These machines are the
first of their class to be used in New Zea-
land. The Company have already proved
30,000,000 tons of coal in sight, the coal
averaging about 14,000 British thermal
units, being practically as good as the very
best Welch coals mined. The seams vary
from 6ft. to 12ft. in depth in the workings
already opened, and the coal is entirely free
from slate and bands.

With regard to the actual workings, the
mine is extremely fortunate in having a
solid sandstone roof, which will necessitate
the use of very little timber for its support,
this fact necessarily greatly ineressing the
rapid winning of the coal, with a corres-
ponding deereased cost of production.

Storace Bow.—The main bin inte which
the coal is finally delivered has a capacity
of 5,000 tons. It is divided into three com-
partments, two of 2000 tons each for the
storage of unsereened coal, and one of 1000
tons capacity for the storage of sereened
coal.  The loaded tubs run into the hin by
gravity, being thrown into any one of the
tipples desired, when they then turn over and
lischarge the coal on to the travelling ele-
vators, which in turn deliver it to the vari-
ous bin ecampartments. The tipples work

automatically, the loaded tub in turning
over carrying up an empty tub, which is
then run down on the siding ready to be
made up in a train for its trip back to the
mine,

The main bin is composed entirely of
ironbark built on pile foundation. lis
loading capacity, if required, is 35 trncks
at a time. The loading doors work in a
horizontal plane, and are opened and closed
by hydraule rams operated at a pressure of
2201bs. per square inch, the pressure being
obtained from a small stream near the top
of the main incline.

The three elevators ave operated respec-
tively by two 10 h.p. and one 15 h.p. Gen-
eral Electric Co. C.q. motors, and the shak-
ers are operated by three 5 h.p. Co. motors.

After coal is delivered from the bin into
the trucks of the Government Railway,
these trucks, averaging about 9 tons each,
are pulled 22 miles to tidewater at West-
port, on the West Coast of the Southern
Island of New Zealand, this port at pre-
sent admitting steamers to a draught of
22ft., although the Government (under the
authority of an Act passed last session},
have just authorised the expenditure of
£200,000 to facilitate coal handling and en-
able steamers of 30ft. dranght to enter the
port,

Other large coal deposits in the neigh-
bourhood are being faken up, and will
doubtless be in full operation in the near
future, making Westport one of the largest
coal handling ports in the world.

Although the mine is on the coast, no
harbour aceommodation is available nearer
than Westport, which at present is able to
handle 1,250,000 tons of coal per annum.

The engineer of the company, Mr
Broome, has proved himself a remarkably
able man by the very complete and excel-
lent layont he has made of the whole mine.

The ecomplete contract for the electrical
apparatus has been carried out by the Aus-
tralian General Electrie Co.. and all the
electrical apparatus is either General Elec-
tric Co., TLS. A | or British Thomson-Hous-

POWER HOUSE AND BINS.
Another view is shown in heading page 44,

ton Co.’s manufacture. The contractors
have been ably represented by Mr. dJ.
Schmidt, acting in the capacity of their
constructing engineer.

The figures in centre picture, page 48,
are :—I'rom right: Messrs. Reece, Browne
{mine manager), and Barlow (electric en-
gineer), driving.

The General Electric Co., U.S.A., and
the British Thomson-Houston Co., of
Rughy, are represented in Australia by The
Anstralian General Eleetric Co. The New
Zealand representatives are the National
Electriecal and FEngineering Co., Ltd., 2
purely New Zesland company, having
headquarters at Dunedin. and branches in
Weollington and Auckland.
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No. XXV

The Wunderlich Factory.

W SWOMPARISON 1s the sense which is
most appealed to when the
visitor enters this factory, for
the sight of the very pro-
gressive industry before him
compels him to bear in mind
the past and the future, as well as the
present.  The present is a neat factory,
compact, businesslike, evidenily a going
coneern, The past, Australian, extends
back twenty years. In Sydney the Wun-
derlich industry began with one room, one
produet, half a dozen workmen, a limited
capital, and an unlimited stock of brains
and enterprise.  The capital limit ad-

‘vaneed rapidly to £10,000 paid up, ran
swiftly up to £25,000, and before many
years it reached £145,000, spread over
emploving hun-

many  establishments
dreds of skilled work-
men, sending out goods
to all parts of Ausiral-
agsia and to most of the
Pacific eountries.

With this state of
things the factory at
Newtown, established by
the enterprise of Messrs.
Briseoe and Co., makes
at present but small
comparison. But the
past of the present es-
tablishment justifies the
belief that the compari-
son of the future will
show a better balance
In an industry like this,
a going concern to-day
means a vast business
to-morrow. They furn
out in Sydney at the
parent factory  over
2000 tons of sheet steel
annually, in the form

of ceiling material,
amounting to some three
millions of square yvards, an aggre-
gate big enough to ceil 200000 12
x 10 rooms; and at the same time
there are worked other metals, copper,

zine, gaivanised iron, aluminium, nickel,
and move, all used for various architectural
purposes, Such an output, together with
the evident and growing popularity of the
departments of the same throughout the
Dominion, is the best guarantee of the
great development awaiting the newly-
established industry which Messrs, Briscoe
and Co. have taken in hand.

The building, on the hill top of Adelaide
Road, with its bright, cool-locking roof of
Maxseilles tiling, is a prominent landmark,
vigible from most parts of Newtown. Pass-
ing through the offices, you enter the lofty
workshop of wood and iron, 166ft. long by
34ft. in breadth, and 20ft. in height, with

a roof of 10ft. piteh, It is splendidly
lighted, and there is a travelling gantry
with high speed gear, very convenient, and
capable of picking up anything on any part
of the floor and carrying it anywhere, fo
stack or load carts or unload them, or any-
thing else that may be desired of it. Your
eve falls on a few machines, a painting
machine, a drop hammer machine, and a
guillotine, with a couple of electric motors
with shafting and belting above, and cases
of reserve stocks of steel sheets, 30 gauge,
the manager {ells you-—in various posi-
tioms. A few men working about the
machines. smoothly and fast, and that is
all.

The practical man is delighted, for he
sees in this compactness of simplicity and
this easiness of working the evidence of
work to be depended upon—evidenily the
result of much experience and thought.

But the man bent on picturesqueness of
description is  disappointed, finding but
small woof for his warp of words. Tt is
not a case for ““words, words, words,
words.”” Nevertheless it is very interest-
ing

Take that mechanical painter the work-
men are serving with steel sheets, feeding
them one by one into the rollers of the
machine. These rollers {two) stand one
above the other in a trongh full of Hquid
paint; they are worked by a small eleetric
motor, a little giant of seven cubie feet and
five horsepower, that is heard not at all,
and does strenuous work in an undemon-
strative sort of way; there is a secrew and
some rubber arrangeruent regulating the
thickness of the paint laid on the sheets
as they pass between the rollers.  The
paint is continually splashing in the

g
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trough, but not a drop falls outside to make
a mess—it is a little thing in itself, but a
great demonstrator of the care and fore-
thought of the planning. This paint,
moreover, for all its Auidity, does not drip
from the sheets, as they emerge each with a
light, even, perfectly finished coat, which
dries quickly in the racks put up for the
purpose. This coat of paint is ‘‘the prim-
ing,’’ fit to take on any artistic work that
any artist may feel called upon to execute.
The paint is mixed by a mechanical mixer,
which, owing his life to the electric spark,
never leaves off mixing steadily and well.
What is the mixture? That is the firm’s
secret; and it certainly looks as if it were
worth keeping. Talking output, we get
hetter information. This painter, with his
mixer and the aid of two men, can put
through some 5,400 sheets a day. Compare
that with a dajly hand work eompass of 60
to 70 per man, The
world of factories is cer-
tainly not ‘“‘The TLand
of Nod.”’

The dried sheeis go
next to the embossing
process. Owverhead there
are wheels and pulleys
actuated by a twenty
horse electrie motor,, not
much bigger, however,
than his brother who
does the painting. At-
tached to the wheels and
pilleys is the ‘‘drop-
hammer,”’ a solid block
of metal which stands
ready to obey the word
of a workman standing
by. When that word is
given—by a cord, for in
this noisy business of
what use in the mouth
of man?—-the hammer
comes down with a tre-
mendouns thud.

Below stands a die,
on & base of cast steel which weighs
some 10 tons, and the hammer sirikes

fair and square for the die, but
hits the steel sheet which the work-
men interpose, and you have a pat-

tern embossed on the sheet. Suppose there
are four squares to the sheet, the workmen
move the sheet on after every blow, and the
hammer comes down, and so on until the
sheet is embossed from end to end. TFrom
the hammer the sheet goes to the guillotine,
by which it is trimmed with mathematical
acenracy so as to take its place in ifs
destined scheme of decoration without fur-
ther trouble,

The patterns are in great variety fit for
ceilings, wall linings, wall exteriors, cor-
nices, dadoes, overmantels, bhrackets, all
things that architects design and artificers
execute.  They snit a vast variety of
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THE GUILLOTINES FOR CUTTING AND TRIMMING THE STEEL PLATES.

THE STAMPING MACHINERY. POWERFUL DROP-HAMMERS.

WUNDERLICH INTERIOR—DRAPED CRILING.
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schemes of decoration, all planned by the
firm’s architeet, and the firm is ready and
willing, even anxious to stand or fall, by
them. They go further, even, for, like
some politicians, they declare that ‘‘fhese
are our nnalterable sentiments and designs,
but if you prefer others, just trot them
out and they shall be made in our factory.”’
Which means that the firm is prepared to
turn out work according to any design
that may be sent in to them for the pur-
pese.  That was what the firm did for the
ceilings of the Sydney Town Hall and of
the Wellington Town Hall, for example.

Such is the factory started by Messrs
Briscoe and Co. the other day. We pub-
lish illustrations of the exterior and of the
group of persons in whose presence the
Mayor of Wellington deeclared the place
open for business.

To show the future that awaits the en-
terprise, we have given some illustrations
of the works in Sydney (the drop-hammer
room and the guillotine room), together
with various examples of the decorative
work in situ. The order of the processes
is as follows., Artists design the schemes
and patterns, under the supervision of the

and extensive, and requires great skill. In
addition, there is an engineer’s department,
in which all repairs are effected to machin-
ery, and new machines made as required;
there is a carpenters’ and joiners’ depart-
ment, in which is made the etaborate wood-
work often required in the decorative
gchemes ordered from the firm. There are
packing sheds and show rooms, offices,
hoard rooms and the rest. The administra-
tive and factory buildings cover two acres
at Redfern, and have frontage to three
streets, They are provided with electrie
light, and the most up-to-date conveniences
of all kinds, and power is supplied by a
““Diesel’’ 95 B.H.P. oil engine, the only
one in use in Australia.

There are 260 hands ; they have from the
first heen on the best terms with the firm,
their hours being 44. The Wunderlich
were the first in Australia to establish a
true eight hours factory day, and there is
a provident fund liberally subsidised by
the management. The maximum ruling
wages have always been paid, and the firm
has a library of techmical works to which
the whole staff has access, and it encourages
study by paying half the night class fees of

THE WUNDERLICH FACTORY, NEWTOWN.

chief architect of the firm. Modellers put
these designs into plaster, and moulders
turn them into metal. These are the dies
used under the drop-hammers as above de-
seribed. It takes three separate depart-
ments to turn out the dies, and there are
several long galleries in which thousands of
the dies are stored ready for issue at a
moment notice. The painting and the em-
bossing follow, as described, the difference
being numerical, more machines and more
noise, the latter being in the Sydney
works, where twelve are going at top speed
all together (at Redfern), deafening. Tt is
noteworthy that, before the embossing,
every sheet is overhauled carefully and
nothing in the least degree out of order per-
mitted to go on.

Then come processes more complicated,
A department is husy with the making of
the stamped parts of plans requiring build-
ing up, those ceilings, for example, which
give the idea of great weight with deep
shadows, and elaborate ornamentation of
centre pieces and other devices. Another
department is occupied by tinsmiths—
-skilled metal workers—who build up the
parts stamped. 'The work is very elaborate

those who clhivose to take that method of
self improvement.

If an industry with ““points’’ like these
does not succeed in the Dominion it will
be for no defect of its own.

3

Increased Mileage on Pneumatic Tyres
with Decreased Pressure.

On this subject, to which we devoted, re-
cently, considerable space, the well-known
Mr. S. F. Edge writes :—

Sir,—As yvou are probably aware, T have
made very considerable experiments to find
out, firstly, whether reduced pressure de-
ereases the speed of the vehicle fitted with
pneumatie tyres or not, secondly, whether
decreased pressure decreases or increases
the life of the tyre. The first series of
tests prove that reduection of pressure in
ihe tyres makes practicalls no difference in
speed.

The second series of tests prove that yon
can use your tyres with less pressure than
was commonly thonght, and, therefore, the
whole car rides more easily and smoothly,

and at the same time the tyres actualiy
last longer. The tests have all been car-
ried out on the road on my own six-cylinder
Napier.

The weight of the car complete, as T gen-
erally drive it, was a shade under 35 cwt.
The result was that with 60lbs. pressure in
the front tyres (880 x 120) they ran 88 per
cent, further than when the pressure was
kept at 70lbs. to the square inch, and when
the pressure of the back tyres (895 x 135)
was reduced from 851bs. to T0lbs., I got an
increased mileage of 49.9 per cent. It is,
therefore, clearly proved that reduced pres-
sure means greater ecomfort on a motor car
and less expense in tyre bills.

I am now carrying out experiments with
still lower pressures, but owing to the dis-
tance one has to run, it takes a consider-
able time to obtain resulis.

#* % % % %

A Reply to Mr. F. Edge.
(J. A. Maclinch.)

I feel 1t =a duty to disagree publicly
with Mr. Edge's recommendation to inflate
pueumatic tyres to a low pressure. His ar-
gument may apply to himself as an expert,
but 1t will cerlainly cause great trouble and ex-
pense to the ordinary moterist, because, unfor-
tunately, he deals with the question of in-
flation from the pomnt of view of an expert
driver, and, having driven with him, I must
say that one can hardly feel any motion or
side play when he 1s at the wheel.  This. how-
over, was when he kept his tyres inflated, and
I have not recently had that pleasure, but I
vety much doubt if even he, as an expert, can
pevent the side play with slack tyres, although
he most unconsciously in his driving studies
momentum and side strains every vyard he
woes  The average motorist cannot he expected
to do this, and he ought to consider the enor-
mous unnecessary stramm upon a slack tyre when
turning a corner, caused by the swaying of the
car, which creates a sawing action upon the
edges of the cover by the rim.

These excessive strains, added to the undue
wear, cansed by the extra hinging of the tyre
when driven insufficiently inflated, are exceed-
wmgly severe on the tyre and costly to the
user.

When a car turns a corner at a fast speed
with a slack tyre, the rolling action and side
strain are much greater than when turning on
hard tyres, because once a car starts o roll
stdeways on its tyres, it takes a great deal
more to stop it than if checked in the frst
movement sideways, which checking does tale
place with a fully inflated pneumatic tyre.
For the same reason, one Is much less liable
to side slip with a properly inflated pneumatic
tyre, which grips the bed of the road than with
a salt, flabby tyre, which the car rolls on and
drags sideways with it. i

TFor these reasons I entirely disagree with the
advice given, and I think that it is a matter
of great importance to all motorists that the
following recognised scale should be strictly ad-
hered to as most suitable and economical.

Rection, 66mm.—To carry 600lbs. per wheel.
An pressure: Back tyre, 70lbs.; fromi tyre,
65lbs.

Section, 85 mm.—To carry 660lbs. per wheel.
Air pressure: Back tyre, 80lbs.; front tyre,
701bs.

Section, 20 mm.—To carry S00ibs. per wheel.
Air pressure: Back tyve, 83lbs.; front tyre,
701bs.

Section, 100mm.—To carry 1000ibs. per wheel.
Air pressure: Back tyre, 85lbs.; front tyre,
T5lhs.

Section, 105 mm.—To carry 1050lbs. per wheel.
Aimr pressure: Back tyre, Rblbs.; front tyre,
75lbs.

Section, 120 mm.—To carry 1300lbs. per wheel.
Air pressuie: Back tyre, 95lbs.; front tyre,
901bs

Section, 135 mm.—To carry 1400lbs. per wheel.
Ajr pressure: Back tyre, 100Ibs.; fropt tyre,
951bs.

Over 180,000 acres in Ceylon are planted with
rubber. The total acreage under tea is wun-
changed. Tea and rubber are interpianted over
(0,000 aercs, and ecocpa and rubber over 12,000
agres. )

The Japanese Government has raised the wages
of aitisans, engineers and shipwrights employed
in the Government dockyards to 1s. 3d, per day.
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Motors

Motoring

A Great Reform: Control of the
“ Inconsiderate Motorist.”

In July last the President of the Loeal
Government Board—John Burns to wit—
gave a very significant warning to the in-
considerate motorists who had then made
life unbearable to the majority of the users
of the roads thronghout Britain, He said.
in answer to some questioner, Cathcart
Wason, the persistent ex-New Zealander. if
we remember right—

““Motorists would be well advised if they
realised that publie opinion was hardening
consgiderably against the man who owned
a motor-car and drove it under conditions
and at a speed which were not in aceord-
ance with the neighbourly and kindly
amenities that ought to exist among all
drivers on the roads. They would be well
advised if they recognised how public
opinion was moving, and did not provoke
the department to go to the extreme length
anti-motorists had advised them to go,
which he would be very reluctant to do.
They had fo be told and, if necessary, com-
pelled to put their house in order.”’

How true these words were may be esti-
mated from the lengthy ecorrespondence
which we published from the Times and
various other journals in our November
igsue. No one eould go through that cor-
respondence withont eoming to the con-
clusion that the motor drivers of the Brit-
ish world have among them some wvery
black sheep indeed, whose bad behaviour

the most important questions of motor poli-
ties at the present time.’”” It went on to
cotddemn the behaviour of certain motor-
ists, a small proportion, it is true, but such,
nevertheless, as to cause grave inconveni-
ence and discomfort, and frequently con-
siderable danger, to other users of the
King’s highway. For fear lest this shonld
prejudicially affeet mo-
ior legislation in the
near future, the commit-
tee advised the Automo-
pile Club to take the
matter up, organise all
the clubs under itself,
leaving each to supervise
the motor traffic in its
own distriet, and to do
30 by getting each elub
to appoint a committee
for the purpose, called
the “‘ Inconsiderate Driv-
ing Committee.”” It ad-
vised, in addition, the
establishment of friend-
ly relations with all the
cyclist organisations, the
issue of an invita-
tion to the general public to report all
eases coming under their cognisance io the
local club, the latter undertaking to keep
the correspondent informed of all proceed-
ings and their results. Also to come to a
proper understanding with the police on
the subject, so as to convert what iz now
a hostile basis into mutual relations of
help. The following is the text of the

/
7

A et e

NAZZARO AT BROOKLANDH on the F.TLALT. Racer before vunming up to 120 nules an hom

justifies the public feeling setling in so
strongly against the motorists of Britain.
Later in the year the Royal Automobile
Club took the matier up and drew the at-
tention of its general comunittee to investi-
gate and report. That bedy did so with
most commendable promptitude. Driefly
it devised a scheme for the suppression of
what it styled ‘‘a nuisance which is one of

veport as to the repressive mcasures re-
commended as a working systom :—

Rerressive MEASURES.

It has heen agreed that any necessary ve-
pressive nieasures are {o he taken hy the
elub in whose aren the car complained of
is registered. The name and address of
the registered owner of the car may be ob-

tained by application to the proper regis-
tration authority on payment of the fee of
1s. It is necessary in order to obtain such
informaiilon to give adequate reason for re-
yuiring it, and if it is stated that it is re-
quired for the purpese of investigating a
complaint of incongiderate driving, the in-
formation will at once become fortheoming.

MR TAFT, PRESIDENT-KLECT OF THE UNITED STATES.
Between two Campugn Speeche-

In an ordinary case in which the offence
is the first known to have been committed,
or is of a trivial nature, it will probably be
sufficient if the offender be seen personally
whenever possible, or failing_that a letter
should be written to him pointing out the
importance of displaying every considera-
tion on the road. In more serious cases
stronger action is mecessary, and the fol-
lowing are among the steps which may be
taken :—

1. Where, in the opinion of the loeal
club, the circnmstances demand it, to ang-
gest prosecution,

2. To expel from membership of his
automobile club.

3. If a professional driver, or one other-
wise entered on the competitors’ register,
to recommend removal of his name for a
certain period.

4. If a driver holding R.A.C. certificate
or registered for employment to recommend
withdrawal of certificate or removal from
register.

The local club will keep a proper record
of every complaint which, in the opinion
ol its Tneonsiderate Driving Commiites, is
justifiable, and a **complaint book™ will be
supplied for this purpose.  The Incon-
siderate Driving Committee will periodic-
ally examine this record with a view fo tak-
ing special action in anyv case requiring
sich a eourse.

The essence of the scheme is:—

(n) Aetive co-operation between the
loeal elubs and the police.

(6 A closer union between the local
chibs themselves, and combination to sup-
press inconsideraie driving.

{c) All investigations into reports of
inconsiderate driving to he conducted by



DECEMBER 1, 1908

PROGRESS

51

the club in whose area the offence iz com-
mitted.

(d) All repressive action fo be taken
by the elub in whose sphere the car is
registered.

Of course the club was to co-operate to
the ntmost of its power with the loeal
clubs. It was a scheme conmplete and fair-
1y workable, and, above all thirgs remark-
able, for the good will with whieh the lead-
ing motorists of the Kingdom went into it.

Almost at onee the whole of the loeal
clubs took up the suggestion, and the
motor world is now engaged in the husi-
ness of setting its house in order.

At the same time the Local Government
Board was not idle. Tt addressed itself to
the County and Borough Counecils. and dis-
coursed to them anent the evils of the
motor traffic due to the inconsiderateness of
the few, who ought to be repressed. One
reads the document with much attention,
seeing that its author iz the practical John
Burns. and the object is to help the motor-
ists who are trving to help themselves. Be-
fore deciding upon fresh legislation, the
Board draws attention to the provisions
of the existing law, which. it thinks, should
be sufficient to prevent most of the evils
complained of. Tn particular it considers
that raeing, either by motor-omnibuses or
other motor vehicles, on the publie high-
ways should be rigorously suppressed. The
circular acknowledges that a speed of ten
miles an hour may often be exceeded with
safety. and offers some advice as to the
conditions in which the lower speed limit
may properly he imposed. After inviting
the road authorities themselves to help in
diminishing the risk of accidents by the
rounding off of street corners, the pruning
of hedges, and other measures. the Board
discusses the dust nnisance, which, it fears,
cannot at present be altogether removed.
Tt recommends the road authorities. how-
ever, frequently to water the roads

Alcohol for Fuel,

An advantage of this fuel is #ts cheap-
ness, as we have shown from time to time,
but it is an advantage that falls short of
predominance. It has now been disecovered
in Queensland, we understand, that a per-
centage of the molasses running from the
sugar mills is aleohol, which can he separat-
ed at a cost amply repaid by a selling price
of sixpence the galleon. Mr. Cheal, who
writes to us on this subject from Auckland,
suggests that the Government would do well
to take up the industry. He cites the case
of Russia, which makes alechol a Govern-
ment monopoly. Russia is, of course, not
exactly the model for a free country to
form itself upon, generally speaking. But
there may be exceptional reasons in this
case. Any move in the direction of cheap
fuel would be welcome, especially if it took
the shape of a large national profit in con-
heefion with what the Prohibitionists wonld
call an innocent trade. The only way for a
start would be to secure the option over the
whole Queensland and Fijian output of
molasses. How long the Governments of
those countries would permit the resulting
profitable monopoly to be enjoyed hyv this
Dominion is another matter. Possibly the
monopoly would #find itself soon in the
category of things that get short shrift  A:
any rate, there is room for an inventor tc
extract the ateohol at the price. ov if an in-
ventor is not required, the place will he for
the first enterprising business man that
comes along.

The Magneto.

If given a fair chance a good magneto is
a most reliable instrument, but we must say
that many magnetos do not have a fair
chance. They are put in such a position
that they are comstantly bombarded with
splashes of oil from the engine, flywheel, or
gear, and very often, too, they are exposed
to wet not only when the car is over-copi-
ously washed, hut when driving in heavy
rain they are sometimes just in a position
where they get quite a lot of it. Now, a
little wet or a litile oil does not hurt the
magneto, hut when the machine is con-
stantly soddened with one or the other
trouble is apt to arise; in fact, it iz sure to
arise eventnally, and it could all be over-
come if the magneto were covered. Many
cars have a neat, strong leather cover which
completely envelops the magneto machine,
and we certainly think this is a desirable
precantion in the majority of cases. Tt is
true that some magnetos are so placed that
they are protected entirelv, or almost en-
tirely, from wet or oil splashes, but even
these would be better for being covered up.
as the cover keeps dust ont of the machine,
and that must tend i the long run to a
longer life of the distributer and working
parts generally.

Concerning Varnishing.

The average motor mechaniec regards the
work of renovating motor bodies as ex-
clusively a eoachpainter’s job, and so it is
when it has to be done thoroughly, but as
all of us are more or less slaves of appear-
ances—our customers more so—it may be
usefully noted that a coat of varnish on top
of dull paint makes a car leok as though it
had been renovated, and as it is quite easy
to do it quickly and well, there is no rea-
son why it should not be done by repairers
oftener than is the case after a thorongh
overhaul. and when the car owner has
neither time nor inelination to wait for the
coach-painter’s slow and methodical pro-
cedure.

The constant washing of car bodies, of
course, destroys the original coat of var-
nish, and the paint work talkes on that dead
lack-lustre appearance which makes it ap-
pear as though v -painting is essential.

For instance, we have a ear in our repair
works now wbi-h has not been painted and
lined for twe years, vet the paint on the
body and the engine bonnet is good, though
dull. After some extensive repairs to en-
gine and chassis, T had the painted parts
washed quite free from all traces of grease,
and likewise had the workshop floor swept
free from dust and very lberally watered.

Then, after elosing time on Saturday
night, two of us put in a couple of hours
overtime with a varnish brush each, and
half o gallon of best pale carriage varnish,
which we applied as thinly, evenly. and de-
lib_rately as possible upon the elean, dull
paint.

Thus Saturday night, Sunday, and Sun-
day night were available for the varnish
to be drying within closed doors, in an at-
mosphere comparatively dnstless with what
it ig during the ordinary week days. The
car hody has now qnite a smart appear-
ance, which is in keeping with the extensive
repairs previeusly effected.

The essentials to suceess in thiz matter
of re.varnishing are best quality carriage
varnish, good brushes, a surface free from
grease to work upon. and an atmosphere
free from dust—d4 Maenufaclturer in Print,

The Motosacoche.

A eorrespondent writes enfhusiastieally deeclar-
ing thar the growing popularity of the handy
little Motosacocke has been frequently remarled,
but it is not till one’s husiness or pleasure takes
him to remote and the more inaccessable parts of
New Zealand that the quality of this popunlarity is
properly understood.

I am, he says, an ardent admirver of this natky
little motor cyele, and wateh with interest its econ-
quest of our country.

This was forcibly impressed upon me regently when
a feilow passonger in the ss, ‘“Kahu’’ informed
me that his way lhome to Castle Point, on the
East Coast, lay over the side of the steamer (with
his Motosacoehe), into a surf hoat, and thence
per motor along eight miles of oeean beach, broken
here and there with patches of huge boulders over
which, of course, it was mnecessary to lift his
motor. Again, when gazing from the train at one
of the stations on the Main Trunk line with the
wondering eyes of a stranger in a strange land,
a hack blocker on a pack-laden Motosacoche looked
so grotesquely up-to-date that an involuntary amile
went round the ecarriage. A well-known fraveller
for an American oil firm, was recently mef
erossing the Otira Gorge to Christehureh. He
had his wife on her ordinary cyele coupled to
the side of his Motosaecoche, and his proud and
tolerant smile as the pair glided by, clearly
showed he bad no desiie to adopt sueh obsolete
methods of travelling as coaching, Tun the Wai.
kaw, Rotorua. the rough bush tracks from Gis-
borne to Opotiki, over the Rimutaka, Hokitika,
the gold fields of Central Otago; in faet, everr-
where iz the Motosacoche finding its way into
man’s everyday life.

Oue reverend gentleman considers the faet that
morning serviee is separated from his evening
service by 50 miles, of very mixed road, nothing
extraordinary now he has a Motosacochke, while
country doctors hail their Motosacoche as the
greatest blessing of the eentury, It is the faet
of jis extreme adaptability on 2l] classes of roads
and tracks that bhas made the ordinary bieyele
popular, and I have not the slightest doubt that
in & short time the easy and luxurions Motosa-
eoche will nof only seecure emormous patronage
from the non-cyeling publie, but will also largely
displace the push bicyele here, as on the Con-
tinent.

Racing—A Renunciation.
(S. F. EDGE IN duto-Car.)

Sir,—The views which have beer so well ex-
pressed in your colums with regard to dangerous
motor racing have interested and impressed me
greatly.

I feel that you will realise that the question
is a very serious one for ihe manufacturer.

There eam be no doubt that the rapid de-
velopment of the awtomobile bas in the past been
very largely duc te racing, and the public un-
doubtediy then took & great interest in it; but
your recent utterances have developed the fact
that there is now an inunense volume of publie
foeling against dangerous racing, and that there
is a general iden that the automobile is developed
and established so sufficiently that racing de-
monstrations of an extreme type are no longer
necessary.

As one who bas been responsible for most of
the racing in this country, I think it may perhaps
be my dety in deference to public feeling to be
the first manunfacturer to publicly announce my
intention of withdrawing Napier ears from all
dangerous competitions.

In making this announcement I hope the public
will aceept iy assurance that my sole objeet in
automobile racing in the past was to demonstrate
the ability of a British manufacturer to held his
own in this high type of engineering against any
ope in this world, nothwithstanding the long star:
our faulty legiglation gave our foreign competitors
in this great industry.

1 feel that that object has now been achieved,
and that the British motor-car new leads in type,
design and workmanship.

As T have said, this matter is a serious ome for
the manufaeturer. and it is possible that absten-
tion from racing coniests may, as some think,
react wpon my firm. T must therefore gqualify
this declaration of my withdrawal from abnormal
contests by claiming liberty to lead the way
again if I have mistaken tke trend of public
feeling,

I would add that my decision in relation to
racing will involve no rclaxation in every possible
scientific effort towards the refinement and de-
velopment of the British metor-car,
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A Record ol the Achievements of
Science in the Realm of
Aerial Navigation

The Mastery « -

of the Air

The Fatal Voyage of Zeppelin No. IV,

An account of the sensational flight of Count
Zeppelin's big ‘‘dirigible,”” from the pen of a
journalist who sailed with him, is deeply in-
teresting and suggestive. Emil Sandt writes
in a German paper:—

“To the north I could see the Hoheniwiel.
B-hind vs lay the Swabian See glistening iwn the
mornmg’s sun. In the sounth-west

saw Thurgau wrapped in violet

“We travelled over the Vierwaldstastter See,
and crossed to Kuessnachi, to Zug Lake, and
up northward to Zug itseH. Then came the
most diffieult task which Prof, Hergesell had
agsigned to the airship. The eraft was to
carry us straight across to Lake Zurich, through
a narrow pass, where it would be caught in a
veritable cvclone.  The motors proaned and
rattled. The propellers howled a deep droning
song. The airship did all that 1t conld. The

Reflections.

After the end of that last flight, it seemed
as if the Dirigible must Qisappear from history.
The only idea at first was to save the old Count
fiom loss, But in Germany bailoons and patriot-
ism are convertible terms.  While Englishmen
wept over the Count, comparing him te Tantalus,
and gushing over his torment, the Fatheiland gave
five million marks in a few weeks, for a little
book of history and a postage stamp
with his very striking Hkeness. Thus

light. On the horizon the lofty
peak of the Saentis rose broad and
jagged, capped with ice and snow.
Below us writhed the Rhine. I
looked across at the propellers,
Connt von Zeppelin had signalled
full speed ahead. The giant air-
ship trembled. The propellers
seemed like disks, revolving with
furions speed, and yet as trans-
parent as locust’s wings. They
gave out a note like that of a deep
organ, so lond that the human voice
even when lifted to a shriek, could
hardly be heard.

““l walked down to the rear gar
to obtain a better view. Here the
gigantie craft could be seen in a
wotderful perspective.  The sen-
sation was strange. The giant ship
obediently sank and rose. Obed-
iently moved to the right or to the
left, slavishly following the slightest
pressure of the haman hand. Some-
times its angle was such that the
entire fabric seemed inclined like
a kite. At times the forward car
lay beneath ns; at times we had
to look up at .

Ag wo pomed the snlendid falls
of the Rhine at Schaffhausen, the
Count  broughi the auship down,
in order to ascertain whether the
eddies occasioned by the waterfall
would have any effect.

““We turned into the Reusstal,
but were buffeted by the wind all
the way up the valley. To the
south the sharp jutting peak of
Mt. Tilatus hove 1 sight.  Soon
Lucerne appeared, a jewel among
oities.  The lake itself shimmered
brightly where it was struck by
the sun; its darker portions
lay Hke an emerald, held in a
setting of heliotrope. It was

=l
3
LY

e,

it is clear that all the loss has been
recouped, and a good deal more is in
hand than ever was before. It is
from this book that we have taken our
illustrations. The first is the Couni’s
portrait, the sccond shows the firsc
experiments with an aerial propeller,
in which thai nove! machine drove the
boat at a great pace through the
water, another shows the airship being
towed out for the start of her last
voyage, another gives the view from
her deek of the Rhine valley, and the
three last are plans of the anchorage
where the Zeppelin bal'oons have been
built and exercised, and of the famous
last flight of No. IV,

The whole story is told in this
volume, from the inception of the first
1dea to rhe day of the disaster; and
the heginning of the switt rebound
and remarkable progress towards re-
habitation is given in plain Teutonie
prose, bright throughout with national
pride.  Moreover, it is full of pie-
tures. Veiy eary in the story is the
pietnre of the first trial of the aerial
screw piopeller, which astounded ail
Fands by driving the boat of the ex-
periment faster than any sail had ever
stnt her thiough the water. Every
stage folows of the stranpge, eventfnl
Zeppelin Listory. In the centre, as it
were, is the ancestial home of the
Count, the scene of the evening labours
of lus life, which have produced the
tierman lead in ballooning. Hard by
18 a pieture of his .ittle daughter,
standing with the old man, ready to
embaik in the balloon’s ‘¢ Gondola’ '—
& touching picture, which makcs the
Fatherland waep. The Fatherland
itself lies spread out throughout the
Rhine Valley showing the famous
‘“Falls?’ and all its storied ecities.

like a melody in colours. Below
us in Tucerne itself there was
a hubbub and a great jubilation. The streets
wers crowded with gayly-clad people. The roofs
were a-swarm.  Zeppelin guided his airship
down, and allowed i to glide full speed over
the city at the height of tﬁe church steeples

THE FIRST TwO DAYs
(Trying the Propeller on a Doat,)

COUNT ZEPPELIN

wind was dead against us, travelling with a
velocity of nearly 31 miles an hour. The Count
could easily have arisen and escaped the fury
of the blast. but it was his purpose not to avod
obstacles, but to court them. Whenever the
ureat arrship showed signs of swerving, it was
brought back inte its ecourse. Far below us m
the valley the sharplv-marked shadow of the
anship, crawling slowly from tree to tree,
showad us how hard 1t was struggling. There
were minutes when 1t seemed ns 1f we stood
stock atll, despite the infernal muswc of the
propeliers Gradually the nose of the craft
was thiust forward; once more the airship mas-
teted the wind Wo had forced our way
through the pass, and were dashing on at full
spead.  The vast shadow below us travelled
with the velocity of a bird over mounlains,
valleys, cliffs, and rocky points, over railway
embankments and roads, over water and land.”

It will be noticed that the writer speaks of
the deafenmg noise made by the propellers.

This upsets the balloon novehsts whose craft
move in deadly silence The flight above de-
scribed is shown in the second chart, page 54.
The tine of the last flight is given on the same
page,

TPinally are the ruins of No. IV.—a
great book and most touching.

The Accident.

The voyage which ended disastrously in the
burning of the balloon often described eame fo an
end as has been told. Tt must have been enjoy-
able and impressive. Moreover, it may be gath-
ered from the deseription whieh ig masterly, that

THE LAST DAYS
(Mournevs and Ruins at Echterdingen.)
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the type has got some command of the air, as the
passengers noted when the Count forced his veasel
through the defile. Our illustrations show the
rang of the ill-fated ship. These are from the
volume which has done so mueh to work up the
subscriptions of the Fatherland to the large
amount eabled as already collected.

In dramatic suddenness of catastrophe Count
Zeppelin was like Orville Wright. In the sequel
there is not the least similarity, Wright stiil lies
in hospital, while his passenger is in his grave.
The Count, on the other hand, has been extrieated
by the Fatherland from his misfortune. As soon
as the disaster was known a wave of generous
patriotic sentiment burst forth all over the land,
and the rush of subseription was methodised. A
speeial issue of stamps with the old gentleman’s
portrait was sold, and went like wildfire, and a
little hook, profusely illustrated, giving the history
of the Count and of his balloon from their earliest
days was issued, which sold like hot cakes. Be-
tween them these two brought in the tidy sum of
five mllion marks, or £200,000 of our money.
The expenses must have been conmsiderable, but
whatever they were it is clear that the £100,000
the Fatherlad started out to get for the pairiotic
nobleman has been just about received by this
time. It gives warmth of colour to the recently
cabled story of fthe veteran earrying the German
Crown Prinee round the Fatherland in a newly-
furbished old balloon, meeting the Kaiser on the
way, who greeted the pair with the customary in-
fallibility and terseness of expression.

places would require nearly four days. On an
average, under favourable ecircumstances, about
thirty hours would be required: under less favouy-
able @reumstances about forty If would, theie-
fore, make better time than the speediest train
of to-day.’’

On this basis the Count bult up a conelusion
that the airship, once its eapacity is known, counld,
by confining its voyages to half that capaeity,
be very usefully employed in new lands, or for
strengthening a country’s hold upon colonies into
which no railroads ag yet conduef, travelling by
short stages of 300 kilometres each, as sueh short
stages (there and back) require but litile fuel
Under such ecirenmstances the number of pas-
sengers could be eomparatively large, as also the
weight of cargo carried for making good stations
at intervals in the new country,

KEnowledge of the winds, he proceeded to ex-
plain, is far more necessary for flights over the
osean than for flight over the land. At present he
regarcded a flight of 1000 kilometres as the Limit
of travel over the ocean, but it is a matter of the
prevailing winds entirely. As to war, he thought
his airship would certainly be very useful for
various purposes, such as seouting and striking the
enemy’s shipping. In commeree he ventured to
say that most varied enterprises may be under-
taken, and he even went into figures to prove that
a ecapital of £40,000 could establish a balloon
service between Berlin and Copenhagen with both
certainty and a profit of 10 per ceent., making z
hundred trips a year both ways. But he planned

which wrecked the balloon with such swiftness of
destruetion. There was no shelter, by the way,
when he was ftoreed to camp for lack of fuel.
And why was the fuel lacking? Enough had been
put on hoard for the distanee coniemplated, and
to spare. The shortage was, aceording to the
aecounts which have reached us, due to leakage.
But why was there leakage? Probably beeause the
gas bag had been unduly strained by the fight to
torce the ship ahead against the wind through
the pass. Forced to descend for lack of gas, the
ship was caught in a storm and wrecked without
any resistance or delay whatever.

All these considerations, however, have no effect
on the opinion of the German people or of the
German Government. The Count’s dirigible is in
favour, he has obtained ample funds to build an-
other and stronger ship, and he will experiment
further with the ships he has already built. Once
more he i3 careering through space, once more has
he the most distinguished people of the land for
his passengers, onee more will he make a bold bid
for the mastery of the air.

Zeppelin’s faith is not dead, and he does mot
stand alone as a believer, for the Governments of
all countries are building dirigibles as fast as
they ean. In spite of accidents in great variety
they eontinue the race for the possession of the
largest air fleer.

The veteran has a great nation bebind him. But
he wants more, he wants the verdict of seience on
accomplished faets, But science is standing back
from him.

GoING OUT FOR THE LAST FLIGHT.

IN MID AIR,

Looking Down the Bhine Valley.

It iz well, for some infailibility is wanted more
than can be secured for the dirigible ftype by even
national subscriptions, and fervent patriotism,
Before the disaster the poor Count had worked
himself to the piteh of infallibility, in an a:tiele
contributed to & periodical on the subject of *‘The
practical use of airships.”’ It was a faseinating
article dealing with the development of a fascinat-
ing subjeet. It was wise withal, and prudent.
Tt did not comceal the aunthor’s opinion that the
use of the dirigible must be confined for ever—on
the scale ot tue Zeppelin construetion—to Gov-
ernments and very wealthy individuals. It was
based on a theary worked out by the author that
with the average foree of winds prevailing
throughout Europe, a dirigible may depend almost
always on going anywhere it pleases. This 18 his
way of putting it:—

#My airship travels 4000 kilometres, or abaub
2,500 miles, in four days, going at the rate of
twelve metres a second, or 43.4 kilometres an hour
Through a cureful study of the houriy iepoit of
the speed of the winds given out by the meteoro-
logieal stations, the stormiest day was planned
that couid be coneeived of in the counrse of a yenr
from the longest period of the most violent winds.
By comparing such a day with days of moderate
winds the conelusion was reached—for middle
Europe at least—that the most difficult conditions
for an airship to weather are presented by winds
blowing in the same direction at the rate of six
metres a seeond for four days in succession at a
medinm elevation. Under sueh highly unfavour-
able ecircumstances my airship would cover 1700
kilometres in four days, and would have on hand
at the end a sufficient reserve of fuel. Thus, on
the most unfavourable days of the year, the ship
eould travel from Berlin to St. Petersburg, Moseow
and Constantinople, though to reaeh the last two

another excursion, which, rumnning between Stuti-
gart and Lueerne, might be made to pay 100 per
cent. on the outlay, by its appeai to the Germans
to visit the most famous places in the history of
the Fatheiland. He coneluded with a short dis-
sertation on the need for international agreements
55 to the use of the atmosphere by the airships of
different nations.

““But why do I proelaim,’’ he asked in conclu-
sion, ‘‘aloud my aelonantic piofession of faith.
Why de X eall attentiom to the extraordinary
capuacity for development of the rigid system hy
calling attention to past perfoimances and point-
ing to scientific truth? Because the time is mot
s0 near as it appears to be when decds will prove
the futility of every doubt. Who will guarantee
that such aceidents as have ocewrred will not
oceur again?’’ But come what may, he was
prepared to cousecrate the rest of his life to per-
teeting the work to which he kas put his hand.

Now a careful pernsal of the account of the
journalist who made che above trip in Zeppelin No.
4 will convinee the most sceptie that the aiiship in
guestion had got far beyond the point to which
Wellman had advanced when he ecame to such
teirible and decisive grief in his attempt to
1eael the Norih Pole. That ear he seen in the
episode of the strugple of No. 4 through the
defile between the two hills so well described. The
episode certainly showed a eapaeity for struggling
with a eeirtain amount of suceess against a
moderately high wind. But the pucte of the air
ship as stated by the Count in his artiele, 43 kilo-
meties an hour, canses a limit to loom up which
is fatal to the allegation of ecertainty of the
voyages. Moreover, the Count, in the artiele, al-
lowed for every possible eontingeney exzeept two.
One was the liability of the dirigible to be blown
to Teewurd, and the other, the very contingeney

Herve is what a veteran has to say on the
subjeet i —

Hiram Maxim has always contended that the
only machine which ean ever achieve success is the
heavier-than-air type. The Brifish, French and
American Governments accept this partialiy, for
they are spending money on aeroplanes, Germany
on the other hand, goss strong for the *‘dirigible,’’
notwithstunding the Zeppelin disaster. Sir Hiram
Maxim's words are worth quoting:—‘‘It has al
ways appeared to the writer, that it would be abso-
lutely Impossible fo make a dingible bailoon that
would be of any use, even in a comparatively light
wind. In order {o give a balloon suffictent lifting
power to carry two mon and a powerful engine,
1t is pecessary ihat it should be of enormous bu k.
Therefore, not only ig a very large surface exposed
to the wind, but the whole thing is so extremely
light and fragile as to be completely at the mercy
of the wind and weather. Take that triumph of
engineering skill, the ¢‘Nulll Secundus,’’ for ex-
awmple. The gas-bag, whick was sansage-shaped
and 30ft in diameter, was a beautiful piece of
workmanship, the whole thing being built up of
gold-beater’s skin. The cost of this wonderful
gas-bag must have bheen enormous. The whole
construetion, including the car, the system of sus-
pension, the engme and propellors, had been well
thought out and the work beautifully executed;
still, under these most favourahle econditions, only
a slight shower of rain was sufficient to neutralise
its hftmng effect completely—that is, the pas-bag
absorbed about 400lb of water, and this was
found to he more than sufficient to mneutralise
completely the lifting effect. A siight squall
which followed entirely wrecked ihe whole thing,
and it was ignominiously carted back to the
point of departure,’?
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Orville Wright in America.

It appears, from the reports coming to
hand 1 ordinary course of mail, that
Orville Wright made his long hour flights
before his brother Wilbur had got to that
stage in France. On the 8th of September
he new for one hour and five minutes round
the parade ground at Fort Meyer. On the
9th he stayed up longer, and got the cheers
and waving of handkerchiefs of several

thousand delighted spectators. ‘“The
‘aeronef,” 7 wrote an eye witness, ‘‘sped
down the rail and mounted immedi-

ately into the air. The crowd
after giving one cheer as the big bird rose
quiet and motionless, stood watching and
waiting.””  After it had been fiying stead-
ily round and round the course for three
guarters of an hour, the wind suddenly got
np and blew fen miles an hour. At once
the motion of the aeronef changed. Gone
was the easy, steady motion hitherto so re-
markable. No more stately curves; she
began to “‘dip and dive’’ something like a
ship in a seaway, ‘‘rising up suddenly and
then rushing headlong down the steep slope
of an aerial wave, until brought up sharply
by the steady hand upon the levers, the
figure guiding the machine sitting almost
motionless. No difference did the breeze
make to the man who has negociated winds
twice as fast, and but little difference was
noticed in the speed when the wind was
on one side, in spite of the pitching and
tossing. But against the wind the speed
was perceptibly slower, and with it, as the
machine swung round the curves, it seemed
a veritable aerial express train, so meteoric
was it flight.”” The travelling getting
more uneven, the aeronaut decided to try
what the air was like higher up, and sent
his machine on a long series of spiral flights
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THE FIRST SUCCESSFUL FLIGHT.

upward round the parade ground, till he
got it up to the 200 feet level. There the
going was easier a great deal, either hecause
the puffs were quieter there, or there was
less disturbance of the air eurrents from the
houses and trees near the parade ground.
Before the machine came down there was
a strange incident. A dove, attracted by
the monster whirring
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7 along, started in pur-
suit, and made des-
perate efforts to come
level, keeping it up
for over 300 yards.
But the “man-bird”’
eagily held its own.
Brains and machin-
ery triumphed over
instinet and perfect
knowledge of flying.
Mr. Wright shot
' ahead of his competi-
tor, the bird being
““‘outflown, outclassed
and ountrun.’”’ Cheers
and waving handker-
chiefs proelaimed the
vietory, and there was
a great deal of shout-
ing. The machine
eventually came down
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havensiourg miles s hour. The
next, day the aeronant,
went up with an of-
ficer of the American
Army, and after he
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had brought hin safe-

THE LAST FLIGHT,

ly back (after a stately flight at the rate
of 38 miles) to earth, he started up again,
and remained in the air, going fast, for over
74 minutes.

But there was a sad end in prospect. It
came on the 16th. The fiight began as the
others, with grace and speed bird-like in
every way. Wright had a passenger,
Lieut. Selfridge, of the U.8. Army, and
as they swung round the parade ground in
stately fashion, the lieutenant waved his
hand repeatedly to friends below. Iivery-
thing seemed to be going quite shipshape
and Bristol fashion. In the midst of this
pleasant scene came the end.

““Suddenly, on rounding a corner, the
machine appeared to lose its balance, like a
bhird killed on the wing, and fell to earth
with a sickening thud.’” The fall was esti-
mated by the onlookers at from 75 to 100
feet. Many rushed up to help. They
found the machine smashed to pieces and
the unfortunate passengers lying among
the wreckage.

Another account—2=Daly 3Mal—gives the
followmg detals:—*The aeroplane was
maiang 1ts fourth ecircle of the parade
ground, when the great crowd which had
gathered to witness the flights saw a blade
of the left hand propeller fiy off. Instant-
ly the machine fluttered uncertainly like a
wounded bird. Then 1t turned completely
over and plunged seventy-five feet to earth.
A great cloud of dust rose, instantly shut-
ting off the view of the wreckage.”

All accounts agree that the primary
cause of the accident was the veplacement
of the original propellers by a pair some-
what longer, for the purpose of increasing
the speed. There was not room enough for,
the new blades to work free, henee the acei-
dent. There is some comfort in this, for it
discloses that the eause was not any uncer-
tainty or defect in fhe aeroplane itself.

The flights of Orville Wright are thus re-
corded :—

Sept. 9—1hr. 2min. 13sec.
Sept. 10—1hr, 5min, 42s¢c,
Sept. 12—1hr. 14dmin. 20sec.

The day after the accident Wilbur
Wright was to compete for the Michelin
Cup, and many thousands met to see the
sport, but on receiving the news of the
accident, he burst into tears, and shut him-
self up alone in his aeroplane shed,

Great Flight by Mr. Wilbur Wright.

(Details—from *“ The Times’—of cabled
condensation two months ago.)

““At Le Mans on the 21st Mr. Wilbur
‘Wright surpassed all previous achievements
in aeroplane flights, both for time and dis-
tance. It was not until 4 o’clock in the
afternoon that, the wind having gone down,
the aeroplane was brought out from its
shed in the presence of Mr. Henry White,
the United States Ambassador in Paris,
and & crowd estimated at 8,000 persons.
Much precious time was wasted in three
false starts, but with his habitual imper-
turbability Mr. Wright persisted, and at
5.17 rose suceessfully into the air, and, fly-
ing at a height of 15 to 20ft., steered for
the first turning post. The course is mark-
ed out by three turning.posts forming a
triangle, of which the sides are 1,000, 700,
and 300 metres respectively. One official
lap is therefore 2000 metres, but in taking
the turns more distance is naturally cov-
ered, so that a lap generally amounts to al
Teast 2500 metres.
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The flight proceeded with perfect regu-
larity and success, for the most part at a
height of from 60 to 75ft., until the on-
coming darkness, and that alone, made it
desirable for Mr. Wright to return to the
carth. He had flown for lhr. 3lmin. 25
gee., and had covered an official distance
of 66 kilometres 600 metres, and an actual
distance of considerably more—probably at
least as far as from London to Brighton.
As he only expended 22 litres of petrol, out
of the 50 which he had on hoard, and two
litres of water, out of the ten with which he
started, there seems no reason why, with
better luek in the afternoon, he shonld not
have flown for three hours and a half.

By this nagnificent flight Mxr. Wright ap-
pears to be the holder—until he is beaten—
of the Michelin Cup for the longest flight
up to December 31 and of the prize offered
by the ‘“‘aviation’’ committee of the Aero
Club for the best flight up to September 30.
As the conditions for these prizes stipulate
that competition for them must take place
between sunrige and sunset, and he mea-
sured between the first and last turning
posts passed In full flight, Mr. Wright will
only be able to count for them so much of
his total distance as he covered before sun-
set—namely, 38 kilometres.”’

This is important, as establishing a pos-
sibility of 137 miles on a consumption of
50 litres.

In the remaining days of September Mr
Wright made some very remarkable flights.
In one of these he took with him M. Tis-
sandier, the son of one of the most famous
of the aeronauts of the Second Empire,
and the days of the subsequent siege,
a fact which lent considerable dra-
matic mierest to the flight. The son of
the veteran balloonist said to a reporter
that he **tried to have some sensations, but
could not manage to get up anything.
In fact, the only sensation he had was one
of complete safety.”” After that Mr. Wright
carried several passengers, one at a time.
Of the flight on September 28th, the most
remarkable of the whole series, the deserip-
tion of the Times correspondent who saw
it, which we guote, is one of the most in-
teresting in the record of aviation. After
his wusual deliberate examination of his
machine, he started at about 1.45, and
flew 1lhr. Tmin. 24 4/5sec. Of this time
only 1lhr, 7min, and 11 2/5sec. counts
for the aero-club competition, but during
the latter period he covered 48 kilomeires
120 metres, thus raising the previous record
achievement by about nine kilometres.
**'When he alighted about 20 yards from the
turning post where I was standing, he ex-
plained that owing to the too free working
of the lubrication pump he had run cut of
lubricating oil. Otherwise, he said, I eould
have gone on for two or three hours.”

P Mr. Wright’s habit is to speak the
truth, and, indeed, so perfect is his control
of the machine in a light breeze, such as
prevailed this afterncon, and so regular the
working of his motor, that there appeared
no reason why he should not have continued
flying so long as any petrol remained in his
tank., He lost no water during the flight,
and did not vary his speed more than a
second or two per kilometre in tem kilo-
metres.”” The machine flew, the correspon-
dent added, with the steadiness of an ex-
press train about a height of 45 feet. Dur-
ing a flight of 55 kilometres on the 24th the
wind got up, and the aeronaut found it
hard work to struggle against the gusts, but
the aeroplane hehaved admirably, and the
first 38 kilometres took only 31see. longer

than did the same distanee earlier in a com-
parative calm.

It is interesting to note that during these
exhibitions, Mr Farman has been making
progress also, and on one occasion flew 34
kilometres in 36 minutes. Of his new
machine it 1s said to have but litile lateral
roll, and to be under very good control.
The weight carried was 650 kilogrammes.

The Wright Brothers.

1t has been remarked that the conguest
by the Wrights of the air 1s not more won-
derful than thewr conguest of the public on
two continents.  Certamly the welcome
aceorded in the States was iminense, and
that 1n France nothing less. In the latter
there is more of the dramaiiec touch. The
land of Montgolfier, the inventor of the
ballocn, of Renard, the builder of the first
‘“dirigible,”” of Santos Dumont, who first
flew an aeroplane, and of Delagrange, who
made the longest and the most sensational
Hight before the appearance of the
Wrights, has, after bestowing ridicule on
the brothers for their *‘profusion of advice
and their economy of experiment,’’ thrown
itsell at their feet with sportsmanlike
readiness and promptitude,

The French journalists arve never tired of
contemplating Mr Wilbur Wright, They
see in him a real bird; they talk of his
‘‘bird-like profile,”” they discuss his ‘‘un-
blinking eagle eye,”” they measure his
“‘claw-like fingers,” they dwell on his
“‘hopping gait.”” All of which shows that
the Ganl is nothing if he 1s not thorough.

The man, moreover, was peculiar, keep-
ing by himself, living for his machine, pro-
tecting the same against all prying in-
quisitiveness. He camped in the machine’s
shed, slept in a cot alongside of the aero-
plane, went to no hotel even for meals, but
cooked for himself on a gasoline stove in
the “*Amurrean’’ manner; never spread
his legs towards a cheerful club fire among
his friends. Even the show of the aero-
plane had no charms for him; for he would
go out only when it surfed han.  Once
there came ten thousand people to see him
fly. He looked at them, went back nto
his shed, and calmly said that he wanted
a little more practice in a breeze before he
could think of showing in public. Dela-
grange, who went in to persnade him to
make some sort of a fight, just to oblige all
those people, was aghast at the failure of
his well-meant attempt. ““If it had been
my ecase,’” said he, “‘I would have started
out, even if it meant the smash up of my
machine.”” But Wilbur Wright would not
be drawn.

Another day a reporter tried to put him
through his facings in a way the reporters
have. Would Mr. Wright not fly across
the Channel? No, Mr. Wright did not
think that he would just yet. Why not?
Only that it was a little too risky, and, be-
sides, it would not prove anything more
than a journey over land.

‘We remember when we were investigat-
ing the matter of flight, we were much
struck by the fact that these brothers very
persistently did everything for themselves,
and we said so, especially noting how they
had started out to invent an engine for
themselves, vather than use the engines al-
ready in use by other people. They went
all over the world in search of ideas before
they were satisfied, and then they did every-
thing for themselves. The same quality
has struck the reporters and others. But

these declare that the engine they made m
their little bicycle shop at Dayton, Ohio, is
heavier than the machines of Delagrange,
Farman, and the others, and in comparison
very clumsy.

An American writer in the Independent
Magazine makes some very illuminating re-
marks about the brothers and their machine,
thus:—The chief peeuliarity of the con-
struction of the Wright machines is the
curvature that may be given at will to the
aeroplanes by means of wires conneeting
the cuter cormers. The front edges are
rigid, but the rear edges can be bent by
moving a lever at the right hand of the
operator. In making, for example, a turn
to the left, the right wing is first tipped up
at an angle, and therefore rises, But since
it now offers a greater resistance to the air
in this position, the machine would tend to
turn towards the right, with this wing as
a pivot. This is opposed by the use of the
vertical rudder behind, which is manipulat-
ed by a second lever at the right hand. As
soon s the machine beging to come round,
both levers are reversed, and the left wing,
offering now greater resistance, becomes the
pivot around whieh the turn is made. A
third lever at the left hand controls the
horizontal rudder in front, steering the
aeroplance up or down. This construction
gives great stability, even in a wind, and
however high it may be in the air when
the power is shut off, it glides to earth at
a gentle angle like a dirigible parachute.
The Wrights have solved their problem in
their own way, with no masters but the
birds. Withont money or influence, with
no aid from the Government or the seiei-
tifie research funds, they have worked out
their invention in the good old American
way, and have carned their success.”’

The Lift of Aeroplanes.

Draw a right-angled triangle, denoting the bass by
4 C and the verticle height by B . Tke angle
B A C1s then the meclination of the plane o the line
of flight 1n still air, and the height B € corresponds to
the pitch of a screw. Buppose we assume B ¢ fo be
one-fourth of 4 O, say 1 fook and 4 feet respectively ;
the plane will then mave the awr downwards 1 foot for
every 4 feeb of travel. Assume the speed o be 44 foet
per second ; in one second therefore the aar will be
moved 444 = 11 feet. ¥, the acceleration, therefore
equals 11 feet per second. The tatal quanity of awr
moved per second 1s foand by taking the sum of the
lengths of all the leading edges of the planes.  This
sum multiplied by the distence moved 1 one second
and by 0.08 and by V will give us the weight of air
moved, and this weight multiplied by V and diwided
by 82 (g} will give the thrust, or Iuft, 1n pounds. If
& = speed per second 1n feet on the line of flight, P
the pitch = 4 C/B C and V the acceleration = S|P,
and I, = length of the leading edges, we may write
the formula as 0.08 I § P¥82 = the 1ift in pounds,
In Farman's case the speed § was 45 fees per second,
L equaled about 96 fect—we do not know what Vwas,
but assume 16 to be 19 feet—wo get lift or thrust,
T =96 x 45 x 10° ¥ 0.08/32 = 1,080 pounds. It
was actually 1,100 or thereabout.—Prof. Rankin
Kennedy, in Engineering,

Y ____|

Aldus  Manutius, a famous fifteenth eentury
Venetian printer, had in bis offiee a black boy,
purchased from a corsair, The urt of book pro-
duetion was at firsi so little anderstood as to be
aseribed to Satan. The suspicion rhat the Bvil
One had something to deo with the new arl was
ntensified in Venice by the presence in the office
of Manutius of his black servant. So streng was
the feeling that there was grave danger of his
place being wiecked by the rabble. Thereupon
Aldus deelared that any person not satisfied chat
the boy was flesh and blood could eome and pineh
i to make sure. The mislaken impression was
thus 1emoved; but before this time :he name
‘“Printer’s Devil’’ bad Dbeen attached to the boy,
and las lived ever since as the nickname of the
lad in 2 printing office.
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Engineering.

North Island Main Trunk Railway.

THE OPENING.

After twenty-thvee years the Northern
Main Trunk line was completed on Novem-

Before driving the spike, the Prime Min-
ister was glad to see the presence of the
Minister of Public Works at the writing on
the line of the word ‘‘Finis,”’ to which he
had contributed the main part.

It is to the energy and ability of My Hall-
Jones that the success of the more rapid
proseeution of this great work since 1899
1% due.  In 1906 he promised the end in two
vears, and with the aid of his capable
under-secretary, M1 Blow, and the engi-
neers of the department, from the chief
dovwnwards, he kept his word. Progress

erated? The answer te that guestion was
supplied at the completion ceremony in two
parts: one by the chairman of the Auck-
land Nerthern Railway League, the other
by the head of the kindred Wellington in-
stitution. The answer is that there was a
sudden appearance of railway leagues con-
verging from opposite quarters.

This converging was a good thing. How
good a thing may be seen in the speeches of
the banquet which preceded the trip m
Wellington. These speeches all strnek the
note of nnity which is the special mission
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ber 6Gth. Authorised by Parliament in
1884, begun by Sir Robert Stout, Prime
Minister, who cut the first sod in 1885, and
completed by his successor, Sir J. ¢. Ward,
who drove the last spike in 1908, this line
now reunds off the railway system of the
North Island.

The last ceremony was performed by the
Prime Minister, not by the Governor, as
was the case with the Manawatn railway,
when Sir W. Jervois handled the hammer.
It was a new departure which the outgoing
Minister of Public Works, Mr Hall-Jones,
justified by the plea that as the Prime
Minister of one period had eut the first
sod, it was hut right that the Prime Min-
ister of another period should drive the last
spike.  Which was accordingly done, as
may be surmised from one of our illustra-
tions, faithfully taken for us on the spot.

The omens were bad for those who helieve
in such things. It rained, and the train
from the South managed to run off the rails
a little hit. But the trip proceeded to
conelusion, as ordained, and no one was one
penny the worse for the omens

THE HoN., W. HALL-JONES,
Mimister for Railwavs and Public W oiks
at the completion of the Northern Mam

Tiank Line, now High Commussioner

fou the Demunmionr 11 Londen

sind he wonld, and ProGriss 18 glad. there-
fore. No testimonial was ever better do-
served than the little gold locomotive pre-
sented to the Minister the other day by the
Wellington Industrial Assoeiation.

Why was the progress of the work accel-

of the Main Trunk Line. Forty years ago,
when Auckland ceded pride of place and
Wellington became the capital of the future
Dommion. parechialism reigned over both
places m 1ts most objectionable form. As
communication bettered, the paroclual giant
became a dwarf. Later, the railways ad-
vaneing redueed the parochial feeling gtill
more, and when the day eame for the driv-
ing of the last spike, there arose from all
sides hymns of praise of the unity of broad
ideas long deferred now come within grasp-
ing distance. These were emphatically cor-
roborated by the meeting of the two Rail-
way Leagies at the eompletion ceremony.
The meaning of which is that with the last
spike was buried the parochial hatchet so -
long and so obstinately flourvished to their
mutual disadvantage by the two great,
growing rival eities of the North Island of
this Dominien. Their future is assured by
the completion of this railway. Tt will be
the erand future that alwavs awaits the re-
establishment of good understanding be-
tween ‘‘friends long parted, grown single-
hearted.”’
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Development of the Bicycle.

D Qo

A Strange,
Eventiul History
1870---1908.

Introduction.

The ““Byke’’ is on the list of things once
prohibited by scientific authority. A great
mathematician once predicted that as the
average of man’s walking speed under the
best conditions is four miles an hour. and
as the machine wounld be worked by the legs
of man, therefore the average speed of the
machine would never exceed, under the best
conditions, four miles an hour. The ma-
chinists exhibited their reverence for scien-
tific prediction by racing the human pro-
pelled machine up to nearly the speed of
the galloping racehorse. But before this
speed was reached. science had very care-
fully watehed developments, and. without

was defended as a deduction from the great
principles laid down hy Newton himself,
But already man has flown with exasperat-
ing ease for an hour or two and beaten a
flying bird, in the presence of thousands of
shouting people. As usual in these cases,
science has taken a hold, and bids fair to
guide {he experimenters of the day into the
perfection of bhird flight, Indeed, there are
men not without scientific knowledge who
think that the perfection will be relatively
to the birds who carry only themselves as is
the perfection to the fishes of the steamship.
which, by following the example of the
fishes. who support themselves only in the
water at great speeds. earry cargoes of tens
of thousands of tons. and hundreds of pas-
sengers, also at great speeds, against stormy

joming lot was for a long time a personal
matter between Boonder and the eontrae-
tor.””  Yef, says Boonder’s ereator, all these
works went on.  Men quote and they laugh.
But they forget the essential difference.
The dog resisted blindly, resisted until one
day—it was the day of the trial irip of the
railwayv ears—he ‘‘harked himself out of all
shape in the front, heing thrown baeck sev-
eral feet Dy the recoil of each bark,”” until
in one of these intervals he failed to recover
quickly enough, and the resister of progress
perished a martyr to his conservative no-
tions

Here we have the fundamental difference.
The dog resisted blindlv. whereas science
merely is slow to accept the fivst elaims of
novelty, hut maintains that watehful and
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prejudice, quietly took charge and directed
the evolution ol the machine with happiest
results.

The motor car affords another instance,
with a moving story of the unholy combhina-
tion between science law and popular and
Parliamentary prejudice, whereby the en-
terprising motorist was kept back for years;
and, what is worse, a contempt for law
and constituted authority was fixed in his
breast, whence have flowed a terrible list of
undesirable consequences, which have made
motoring a much hated and very much
feared pastime. Still the engineers and the
mathematiciang and the men of science gen-
erally have done wonders for motoring.

Aviation has mueh to say of the same im-
port, for science was at first commitfed to
the theory that man’s weight required a
wing spread of a mile or so, and the demand

winds and raging seas.

In this conneection, the popular mind has
been too seornful of the trained intelligence,
The story of the dog ‘‘Boonder,”” who lives
now only in the immortal page of Bret
Harte, supplies to this school of thought its
favourite Mlustration. ““Boonder’ said
his ereator was kmown as ‘‘Boonder the

Jonservative’ beeause **in matters that did
not involve conrtesy he was sincere in his
likes and his dislikes. He was instinctively
opposed to the railroad, and when the track
was laid Boonder maintained a defiant atti-
tude towards every rail as it was Ilaid
down.”” In like manner did he resist the
introduetion of gas into his native town,
and spent ‘‘one whole day in angry alterca-
tion with the workmen.’”” Also when the
question of water works had been settled
and work begun, ‘‘the grading of an ad-

unprejudiced attitude, which alone can
command the eventful suceess of all scien-
tific advance. This is why the develop-
ment of the eyele has been along the lines
of soundness and reliability. Science, hav-
ing begun by quoting & formnla which said
the thing could net be done at all, ends by
drawing up another formula which explains
how easily it is done every day. Your
simpler canine ean only detect imposture—
and there he carries in eye and nostril a
veritable bunch of Spears of Ithuriel—but
when it comes to rewarding merit, and con-
solidating and directing achievement, the
comparison must cease between your canine
and the eternal academy of sciences.
I—Tae Bicyous.

Tt was first a velocepede— that is, after a
painful experience of many wheels of dubi-
ous order and construction. And about the
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year 1870 the velocepede came into the
front of pedalling and prediction. The
thought naturally occurs: ‘Is there a pur-
veyor of bikes who was in the business in
that remote epoch?’’ Echo immediately
answers—if you happen to be in Vietoria
street, Wellington—“Yes!”’ The firm of
Rudge Whitworth was in business then,
and is in business now, after continuous ser-
viee, and is, by Royal Warrant, manufac-
furers fo the King and Prince of Wales.
The faet tells of a vast store of experience,
added item by item, till every part of the
machine has its experis and iis separate
history. Going with the manager, Mr.
Reynolds, into the warehouse, where the
bikes of the firi are stored, you find them
lying about in great variety after their
voyage from the works at Birmingham and
Coventry. Typical they are, as yon may
see at a glance, of the firm which has the
longest experience, being distinguished for
the longest sale list, and for a variety of
specialities unique and attractive. Having
watched the progress of cycling from those
velocepede days, the directors of these fam-
ous works have arrived at the perfection of
specialised paris, which tells its own his-
tory of the general development of the
popular machine. The methods have long
been scientifie, followed by the most rigid

especially particular and pernickety in their
cyclie taste; there are models for girls and
boys, and there are models of light weight
with great strength; in all, some seventy-
five different models.

1t is to be noted that all parts are inter-
changeable, whereby the great desideratum
has been secured of rapid, cheap, prompt,
and unerring repair, accurate fit, absence of
friction and durability.

Other details are equally interesting.
The frames arec made of cold-worked high-
grade steel exclusively; no malleable, cast
or hotstamped iron iz used. They are
eonsequently of uniform temper through-
out, and possess unrivalled stiffness and
strength. The flush joints give a perfectly
smooth outline, with no ledges or angles in
which mud or dust ean lodge The hubs
have eold-drawn hodies with hearing eups
and cones of high carbon tool steel. The
extraordinary durability of the bearings is
nniversally acknowledged. and has only
been achieved by wvears of experience and
the employment of the finest grades of «feel
procurable, So far as the company can
trace, less than one in 75.000 of the cones
shows any signs of wear within the normal
lifetime of a bicyele.

The vital organ of the bievele. the front
fork and erown supporting three-Tourths of

for the export trade, has a larger engine
somewhat, and has a standard frame of 20
in., on which the rider can sit easily in the
saddle and rest both feet on the ground.
It has also heavier rims, which will take
mostly any of the well-known makes of
motor ¢yele tyres, and a larger magneto
fitted with the highest grade hall bearings.
Altogether the 1908 F.N. is thoroughly up-
to-date.

The light F.N. has gone back to the
original lighier power, and to make it take
any hill, the engine has been provided with
a geared pulley (multiplicateur), of great
simplicity. consisting of a spur pinion
wheel of 15th., mounted on the engine
shaft and engaging with and driving by
means of the 52 internal teeth of the V-
shaped engine gallery, The engine makes
three revolutions bhefore the pulley has
made a single turn, The result is increase
of the diameter of pulley and deerease of
diameter of the belt pulley on the hack
wheel, thus providing mechanical and ra-
tional conditions for the working of the
helt. Hence the possibility of gearing with
single gear to 8 to 1, enabling the machine
to elimb any hill and at moderate pace.
The machine can be ridden very slowly
with ereat eomfort. and will work up to a
speed of 28 miles.  'With the geared pulley,

tests, and the most exacting

moreover, there is this

exammation, and lately the
system has been placed
under the eontrol of a mag-
nificently equipped chemi-
cal and physical research
laboratory established in
1901, for the sole purpose
of testing and improving
avery detail of the manu-
facture,

These details are high-
ly original in character,
thoungh fo the ordinary ob-
server it may appear that
all bicycles are alike in
every respect. They may be
when the parts are bought
from different manufactur-
ers and put together by the
makers, who are known to

LIGHT-WEIGHT F.N. MOTOR CYCLE.

marked advantage. a big
one, that the tension of the
belt drive can be regulated
while driving. Thus there
are no stoppages from slack
belts.  Not the least ad-
vantage is that all the
working parts of the gear-
ed pulley are lubricated
from the engine, and are
enclosed in a dust proof
covering.  The machine
weighs no more than 120
ibs., and it has spring forks
which absorb all road vi-
brations and shocks by
means of compressed dou-
ble springs. Safety, com-
fort. easy but adequate
speed. and power for every

the trade as ‘‘assemblers.’’
At the works of the firm every part is built
and all are put together under the same
roof, so to speak, for there are many roofs
in this huge enterprise, and all the parts
are protected hy far-reaching patents,
There are among these the Coaster hub
and brake, the two-speed gear, and the
three-speed gear. Of these the former has
the advantage that the change of gear can
be effected while pedalling, as well as while
free wheeling, whereas in the latter the
medus opergndi is the simplest possible :—
““The gear drives normally direct on the
medinm gear. A movement of the lever
brings the high gear into action with an
increase of over 30 per cent.; an opposite
movemnent of the lever, on the other hand
hrings the low gear into aetion, with a
reduction of 25 per cent. below the medium.
The free wheel is available on all three
gears.’’

Among the specialties of the firm we see
the No. 6041 Model—illustrated—as dur-
able and fully guaranteed as all other
Models made by the Rudge Whitworth firm
fitted with Coaster hub and brake—a reli-
able. easy running and popular machine;
the Model 6141, with similar equipment
to above, and iz the popular lady’s ma-
chine; the Model 5 Aero Special Speed
Iron, a fine racing machine; the ultra
refined Model 2041, for the riders who are

the weight of the whole econcern, is specially
provided for, heing made throughout of
cold drawn steel, and of a strength much
above all possible regnirements.

These specialties, together with a large
range of standardised patierns, are among
the results of experience which has grown
up with the bicycle during the last forty
yvears. and they demonstrate to the most
careless observer how the marvellons de-
velopment of the ordinary bicvele of com-
meree has eome abont.

II.—Tuw Moror CyoLE.

What move natural than the development
from the ordinarv to the motor cycle?
Having established the machine on firm
lines, the next thing was to give it the speed
to which its form entitled it. With the
advent of the motor ear and its multitude
of engines of new and strange device. the
attainment of speeds commensurate with
modern ideas and modern requirements
very soom came abont. The veteran firm as
a matter of course kept level in this advance
with its own traditions. Looking round we
are not astonished to seec a four-evlinder
motor evele among the stock This is
known as the T N, Motor Cvele. and is the
onlv fonr evlinder in existence. and the
onlv one of anv sort that emnploys shaft
driving. The latest model. built specially

gort of hill makes this light
F.N. an ideal machine for all business
riders, with belts often lasting for 7000
miles.

The development of the power of these
motor cycles is very interesting, inasmuch
as it is but eight years since they were first
mtroduced, showing, as it does, the remark-
able advance of four h.p., the first engine
having been of 1 h.,p., against the present
largest size of 5 h.p. This, of course, was
due to the need for hill climbing, not to any
desire for racing successes.

It must be understood, at the same time,
that high power is not an unmixed good.
High-powered air-cooled motors, having
proportionately smaller eooling surfaces.
arc apt to overheat just when the high

power is most wanted,
To obviate these many drawbacks,
the F.N. have produced, after Ilong

and careful study and experiments, a new
type of motor eycle that should meet with
the rational requirements of motor cvelists.

The gale of the Rudge Whitworth, known
as ‘‘Britain’s Best Bicyele,”” of the F.N.
maotor 5-6 four cylinder, and the light-
weight 34 single evlinder motor cyeles. is
controlled by K. Reynolds and Co.. Ltd..
Victoria street, Wellington, and thev ean
be obtained from representatives in ajl
main centres and towns throughout the
Dominion,
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The Home

of “Progress.”

Messrs. Whitcombe & Tombs Ltd.
new Wellington
in which “Progress” is printed.

establishment

Procress, it is evident

from these illustrations, is .

well cared for during the
hours of production. The
firm that prints it (Messrs.
Whitcombe & Tombs Ltd.)
does some of the best print-
ing work in the Dominion,
and is well housed every-
where, as may be judged
by the fine building (of
our illustration) which con-
tributes a fair share to the
architectural grace of the
city of Wellington. PRO-
GRESS, thevefore, comes
out every under
good auspices, and, more-
over, in the hest company,
for the firm issues a great
store of publications, weil
known and muech read.
The publishing wovk of the
Dominion is as ysel com-
paratively small, for local
talent must serve its ap-
prenticeship In company

9
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of the hest that Great
Britain has to offer. The
small stream of local efforf
is here mingled with the
great volume flowing in
from the old couniry,
braving comparison with
courage, learning by ex-
ample, and eaveful to follow
the best traditions. Tu this
well-organised home of the
growing printing industry
the local product gets the
up-to-date treabment so
necessary for ifs develop-
ment along right lines.
ProGrEss therefore, goes
the regular round of this
fine establishment, with
corafortable reliance on fhe
gkill of =il hands, the per
fection of the machinery
and the punetuality which
is one of the best tests of
well-managed enterprise,
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Architects and Lighting.

1 e MEASUREMENT OF ILLUMINATION.

A subjeet which is much negleeted and
fitfle understood is dealt with in an im-
portant artiele by Mr P, J. Waldram,
FB.I1, in the Ilunineting Eugineer for
September. How to determine the proper
amount of ilumination, whether natural or
artificial, for a building is a matter upon
which many architects have bhut the most
hazy ideas, though all recognise the ad-
vantage of securing sufficient licht without
needless glare,

Mr. Waldram gives a resume of existing
regulations on the subject of lighting, and
points out that these regulations do not
take into account the varying conditions in
which they have to be

Architecture and Buildingj

desks, firepluces, &e., but artificial lighting
15 1ot even mentioned.

With regard to the artificial lighting of
tildings generally (eontinues Mr., Wal-
dram), an avchitect applies at most only
such simple rules as so much candle-power
per square of floor space, without regard
to the height of lights, the charaeter of the
reflection, or whether the globes are to he
frosted, tinted, or clear. Ior the disposi-
tion of the lights he would probably rely
upen the advice of the eleetrical or gas-
fitting firm whose tender is accepted. Ome
would have to search diligently to find in
England an architect measuring in candle-
feet, and recording for future reference a
degree of artificial ilumination which he
had found to be both sufficient and pleasing
for any given situation. Yet the measure-
ment of illumination by, say, a Trotter

had  obtained 1. But illumination in
caudle-feet at certain pomts {and not
candle-power at uncertain peints) is pre-
cisely what architects are most partieularly
concerned with. Their provinee is the re-
sult, the means lie in the hands of the en-
gineer, At present architects know a little
about the means and nothing at all about
the result until they see it. New and eco-
nomical systems of artificial lighting are
constantly being placed on the market and
widely nsed. Whereas a few years ago flat-
flame gas lamps and are and 8e.p. to 16e.p.
incandescent electric lamps eomprised prae-
tically all systems of lighting, there are to-
day a dozen or more well-known systems
whose illummation differs from these older
ones almost as widelv as they differed from

candles and oil lamps.
Every day i1t becomes more important
that the architect should

applied. o w———-‘ 7 AE f be able to specify at
The aspect of a win- My ? - J'/ A least the general distri-
dow (he remarks), its . R ! s . Ny ae bution of his artificial
shape, the solid angle e 5, b A lighting and the illumi-
subtended in the eclear 4 “ e v nation in candlefeet
sky visible from it, the : PN that he requires at every
eallr and fhe terios -8 o this can he compare
, 8 it ¥ 0 this can he compare
decoration all affect its §_ | intelligently the relative
illaminating power. but A i " advantage and economy
so completely has the F of different systems for
science of illumination > ‘ = the particular purpose
bheen ignored hitherto N a : © which I I :
that not one architect in 3 % ‘ . / hari‘sll }If‘ah;nfa }:313 t?:;, }]11;
o T c + . &
a hundred, probably not | kT i ; 2 : . cannot do so is not sn
ge in a},1 thoutsand,lwolu;l;d SRR \ 42 v e e rr%uch hig fanlt as that
ow how to calenlate ar = i of engineers and seien-
the additional window - / tists, who in this coun-
space required to aﬁtz{rd Yl A try have so neglected
equal 111um111'a1_;10n undaer T the science of illumina-
ad\ﬁerse c‘ondltcions. . : . " tion that the architect
xperienced  archi- W% AR E ” has no suitable text-
tects, _when_ fixing win- : % books from which to ob-
dow dimensions, can de- £ tain the necessary in-
pend upon the intuition = formation, and very few
derived from a series of 555 s Y e experts, indeed, Wh}(; can
previous approximations ; SR A o assist him. This faet
more or less successful; R e R : et & I8 clearly shown in the

younger architeets can
only trust to guesswork
and luck,

THeE LiGHTING 0F SCHOOLS.

The anthor quotes with approval the
Building Regulations (1907) issued by the
Board of Edneation for new schools under
their control, but he points ouf that their
want of precision with regard to lighting
angles, visible sky, &c., i an eloguent testi-
mony to the need of more exact knowledge
of the extent to which such factors affect
illumination.

The regulations are even more eloguently
silent as to artificial lighting. They re-
guire detailed plans and specifications of
new schools to he submitted for the ap-
proval of the Board of Edueation, includ-
ing particulars of such items as sanitary
arrangements, ventilation, boundary walls,

RESIDENCE, DUNEDIN, I, Hooper, A1chitect.

illumination photometer or “‘illumine-
immeter’’ is simply a direct reading on the
dial of an instrumeni of about the same
size, weight, and cost as a hand camera.

ILruMINOMETERS AND THER Usk

The use of illuminometers would enable
architeets to invite tenders for electric
lighting or gasfitting on the basis of speci-
fied llumination in candle-feet at certain
points with specified lamps, globes. &e., and
thus secure eff'ects which had been found
pleasing and satisfactory elsewhere. At
present few architects wonld have the faint-
est idea of what illumination in candle-feet
to speeify at any given point, few still
would know how to take the necessary
simple measarements to see whether they

curricula of the differ-

ent architectural schools.

An  examination of
any syllabus shows, perhaps, one lecture
on window areas to third or fourth stu-
dents, the subject of illumination from
different systems of artificial lighting being
ignored as completely as it is in the papers
of the qualifying teehnical examinations,

A CompLEx PrOBLEM,

As the height and extent of buildings
tends fo increase. the problem of daylight
illumination is becoming almost ag complex
as that of artificial lighting, and methods
which, when combined with experience, are
sufficient. to predetermine successfuily the
daylight illwmination of. say, a covniry
mansion. ¢an be hopelessly at sea over town
schools, hospitals, and libraries, or blocks of
buildings covering large areas.
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Even if private clients may be satisfied
to trust to their architects’ skill and ex-
perience. the evection of practically all large
modern buildings is in the hands of public
or semi-publie bodies or their building com-
mittees, the architect for any large build-
ing being almost invariably selected from
the result of an architectural competition.
Quite properly such commitiees, as the
trustees of other peoples’ money, look very
closely into all possible details of proposed
buildings. Architects need now, and will
need even movre in the near future, to
justify their plans before such commitiees
with regard to illumination as in other re-
spects, and in terms certainly more exaet
than are in general use at present. FEven if
unable to state in candle-feet the illumina-
tion whieh, having regard to all the eir-
cumstances, will be given by the windows
they have designed on the desks of schools,
on the tables of libravies and public offices,
and in the wards of hospitals with any
ziven degree of sky brightness, they will, at

remaing practically constant throughout
the wide range of constantly varying sky
brightness. If the middle of a room enjoys

an lumination of 2e.ft. with a grey sky
brightness of 280c.p. per foot superficial, it
will enjoy 0.5e.ft. with a grey sky bright-

showing this ‘‘window efficiency’’ of rooms
alleged to be damaged as compared with
that of a number of rooms at the same
floor level in the neighbourhood ean be
casily obtained, and is precisely the evi-
dence required by the Courts.

Felsen Nest, Seatoun.

This is a very charming example of modern
domestic work, just built for My, W. H. Green.
It has congiderable aecommodation, and its pleas-
mg proportions and wetl-designed windows make it
very acceptable for illustration. Tn the whole ar-
rangement, which is simple in the extreme, the
architect’s desite has been to produce an intelli-
gent design suitable to local conditions without en-
tailing auy extra cost, and the contract priee be-
g just over £800, imeluding internal decoration,
we think that the result is eminently sueeessful.

The house was planned to give the principal
rooms a nevth-enst aspeet for the sake of the
magmficent sen view, all windows reeeiving direct
sunlight at some hour of the day. There are no
unsightly baek premuses, the intention being that
the kouse shauld look equally well from any poing
ot view,

MANGAWHARE HOQUSRE

least, require to be in a position to state
definitely whether such illumination will
vary from standard existing buildings,
and approximately to what extent. They
should eertainly be able to explain in exact
terms the illumination resulting from the
artificial lighting they propose to employ,
instead of merely stating the candle-power,
and to refer to existing examples of simi-
lar illumination. None of these would be
particularly difficult problems were the
illuminometer added to the everyday work-
ing tools of the architect or of the expert
advising hinw

Awncient Lige? QUESTIONS,

In disputes as to ancient lights the author
advocates the intelligent nse of the illu.
minometer as the only certain way of arriv-
ing at an equitable conclusion, and hs
points out that the experts who give evi-
dence in these cases often betray ignorance
of some of the most essential faetors.

The problems involved in ancient light
cases (he says} ave really insoluble except by
the application of practical photography,
but when so solved they are quite simple.
The law first requires to know whether a
new bwilding has or has not damaged the
light of an existing one, to a degree below
that generally obtaining in the surrounding
districts, and which is, in faet, a nuisance.
If that iz the ease it then requires such
damage to be stated in terms which can be
translated into monetary damages. Every
window is simply a means for obtaining a
gertain proportion of the sky brightness for
interior lumination. Windows with an
horizon more or less obscured are naturally
less efficient illuminators, but their efficiency

Ttusli of Janies, Avelifeels, Hastings.

DrRAWING RooM orF FELSEN NEST.

ness of seventy candles.  The use of a
Trotter illuminometer provided with a day-
tight reducer will fix for any room in a few
minutes the ratio between sky brightness
and interior illumination, and a comparison

FELSEN NEST, SEATOUN.

C. F. B. Lnvesay, Architeci.

¢

The materials are Jocal timbers on a base of
conerete, and Frepch iiles,

The prineipal floors are of polished jarrah, and
all the woodwork in the hall is alse of jarrrah.
The accommodation comprises, large hall, dining-
room, mugie-room, fernery, four bed-rooms, bhath-
1oom, kitchen, scullery and pantry, all under the
main roof. The central passage, which iz Gft.
wide, is ingeniously lighted throughout its entire
length, from above.

The main featpre of the house iy the large
mugie saloon, with its massive mantelpiece, which
together with the rest of the joinery in this room,
ig of eregon pine treated with a rich walnur stain,
the effect being very pleasing. Mr C. F. B. Live-
say is the architect. and Messrs. McFarlane and
Seott the bunilders.

We illustrate to-day the residence of Mr. . 8.
Waterhouse, Mangawhare, H.B., which has just
bheen erected by Messrs. Bull Brothers, contractors,
Napier, for £3,300. Architects, Rush and James,
Hastings. Included in the contraet was a house
built for the manager . "

The new brick memorial schools which have been
ereefed in Feilding by Mrs. Walter Johnscon,
will be soon out of the contractor’s hands, and
work of mext year will be started under their
roofs. Aecommodation has been provided for 2000
children, with fonr large class rooms and an en-
srance hall 50 feet long and 16 feet wide for
drill purposes in wet weather. A}l the interior
wood-work is finished in picked heart of rimu, ex-
ecpt the seats and desks, which are to he of kauri.
The elass-room walls have a handsome wooden
dade all round, above which the plaster walls, ete,
ale fivished in Keen’s cement with enriched cor-
niges, and centre pieces, ete., manufaetured by the
Carrara Ceiling Co. Each class room has special
hylo plates and other modern convepiences, to
enable the work of the schools to be satisfaetorily
carried our. The building has a fronfage of 80
feet, and was designed by Mr. E. Coleridge, under
whose direction the work was carried out.

Mr, C. F. B. Livesay notifies the completion of
the eontract for the erection of four tramway
shelters for the Miramar Borough Counecil. Con-
tractors: Hunt and MeDonald.
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Eternit.

Among the articles conneete@ with the building
trade which have come to the fromt of late,
‘¢ Bternit,”” an asbestos-cement fireproof ma-
terial, has well established itself. Tke article, in
the form of slates of terra cotta and grey colout,
is admirably adapted for roofing, for besides
being fireproof and indestructible, these *‘Kter-
nit’’ covered roofs appeal fo the aesthetic faste.
The sheets, both for internal and external use,
have been applied to numercus public and private
buildings thromghout the Dominion, and are heing
used to a large extent by country people, owing,
no doubt, to the facility with which the material
cax be appled. ‘‘Bternit’’ carries the hall
mark of the authority of the Admiralty and the
War Office, as well as London County Couneil, and
various British and Colonial Government depart-
ments.

Work in course of erection under Mr., Livesay’s
supervision ineludes a bungalow at Island Bay for
Mr. W. H. Coy, and a two-sroried residence in
Hawker street for Mrs. Goldfinch.

A contract has been signed for the house and
stables for Mr. Gorden Williams, of Te Aute,
H.B. Contraet price, £1942.  Architects, Rush
and James; contractors, H. H. Campbell, Hast-
ings.
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TUN1QUuE TEST OF REINFORCED CONCRETE.

Beam, 12in. x 22in., reinforced with Kahn Bars
lin. x 3in.; span, 25tt.; load, 14 tons; detlee-
tion, one-sixteenth of an ineh.

{The Editor, PrROGRESS.)

Sir,—In your issme for July we notice an
article on ‘‘Failmes of Ferro Conecrete,’” by a
Mr. Lewis. We ask you as a matter of publie
interest to be good enough to afford equal pub-
licity to our reply herewith, We are quite aware
that your inflzential and widely read journal docs
not identify itself with the individual opinions of
your eontributors, and only inadvertently would he
the meuns of giving publicity to a borrowed set
of unverified statements casting aspersions on so
universally aeceptod a method of construction as
that of reinforced eoncrete.

EivrioTT, MACLEAN & Co.

[Our eorrespondent, with whose request we have
complied, is quife correet about our opinions Tt
is generally understood, of course, that the editor

of a journal is not responsible for either the
opinions of his corrcspondents or those of the

writers he quotes. TFor our part, we have given
space to both sides in the Ferro-Conerete con-
troversy, and with the very best results for Ferro-
Conerete—EA.P.]

The tonnage of the world’s merchant shipping
fleet, according to {he latest returns, is 37,554,904,
Of this total no less than 31,744,904 tons repre-
sents steam shipping, and 17,611,096 tons of the
whole is under the British flag.

Wellington Trust and Loan Company’s
Building,

Below we give the floor plans of this building
with the street front. It is one of the most
konest of the buildings which adorn the city,
being content to depend on plain brick effeets,
without reiying exclusively on plaster and stuceo.
It is a feature of the new blosk that is rapidly
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WELLIAGTON TRUST AND LoaN Co.’s BUILDING.—
FirsT FLoox,

filling up the gap left by the great fire of 1906.
The architects who have filled the greater por-
tion of that gap easily persuade us, every time
we look at their work, that the said fire was a
blesging in disguise. It is the hest possible
answer to the erities who aver that there is no
architectural taste in the Pominion.

Concrete: Wet or Dry?

{Contributed.)

The proper amount of water to be used in
mixing concrete has been a much discussed
question ever since the latter came into favour
as a constructive material. Authorities have
argued on one side and the other until it is
hopeless to attempt to base a conclusion upon
the current literature of the subject.

The writer has carried out a simple experi-
ment which strengthens his confidence in wet
concrete.  The idea of the experiment was
derived from a similar one, a description of
which was published in one of the cement
journals some seven or eight years ago.

Two hoxes of equal size and shape were
balanced, one on each end of a strong beam,
which was supported under the centre like a
“see-gaw.’’ Wﬁen the adjustment was com-
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WELLINGTON TrRUST AND LoaAN Co.’s BUILDING.—
GROUND F'LOOR.

pleted and the boxes exactly balanced, a sup-
port was placed under each and_ they were
filled with concrete: one with a dry mixture
and the other with a very web mixture. The
proporiions of cemeni, sand, and gravel used
were the same in each case, the only difference
hemg 1 the amount of water used. The dry
concrete was tamped very thoroughly, but the
other was too wet to admit of anv tamping.

As soon as the concrete had set the supports
werc taken from under the ends of the beam.
The end containing the wet-mixed concrete sank
at onee, and the beam had to he shifted nearly
two inches on its support in order to rebalance
the hoxes. .

This indicated that the concrete mixed wet
was much denser than the dry. This was
vertfied when the hoxes were broken away.
The dry block was rough, and contained many
unfiiled spaces, while the wet was very smooth
and contained mno visible holes. When they
came fo he broken in half the wet block was

much harder to split. .
From the i1esults of the above experiment,

and from other personal observations and ex-
periences, the writer conclndes that a moderate
excess of water above the amount qb:?olqtel_v
necesgary in mixing concrete is not injurious,
but is, in fact, decidedly beneficial, as wet-
mixed concrete is: .

1. Denser, stronger, and more impervious to
water.

2. Clieaper to put in place,

3. Ilasier to mix thoroughly, and

1. Gives a smoother finish on the surface
next to the forms.
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New Zealand Insurance.

New buildings for the New Zealand Insur-
ance Company at Brisbane, Queensland.

Excavafions are al plesent m progress in
Queen Street for the New Zealand Insurance
Company’s new building.

The site chosen for this building is that
adjoining the Umon Bank of Australia, and
has 2 frontage to Queen Street of 60 fect, with
a depth of 148} feet.

By making a short survey of the building
(ulustration of same in this 1ssue), anyone can
imagine it will be a magnificent building when
completed. The entrance to the building wall
be through a massive masonry docrway, and
the corridor of the spacious width of 13 feet.

The walls will be tiled, with a waggon vauli
ceiling, which will lead to the New Zealand
Insurance Company’s public offices. This
apartment will be richly finished in silky oak,
with ornamental plaster work.

The ceiling will he suppoited by twelve
Ionic columus, with copper bases and capitals.
This alone will help to heautify this chamber.

The design of the bulding 15 of a Renas-
sanece bype, which has been adopted suitable to
the matenals (brick and stone) selected. The
cornice and lettering on the front will be car-
ried out m copper. The roof, which 15 very
uncommon, will be tiled with local tiles, and
broken by shaped and sculptured gables and
dormers on the four sides.

Messrs. Hall and Dods are iesponsible for
the desien, which 15 commercially and artistic-
ally sabistving,.

This bulding will be the larpest of the com-
pany’s butldings 1n the Commonwealth, which
goes to prove that Queensland 1s securing her
share of the sky-plercer type of buildimg. Tt 1s
a good omen for the future prosperity of the
State at hand, and the development of its
€NnoTMous Iesources.

WELLINGTOX'S BUSIEST CORNER—BYKO CORNER AND BANL OF NEW ZEALAND

Dawson’s Building, Kmg's Chambers and Hotel Windwo: m wights

Messts. Lowin awl Bull completed emly last
month the brick additions to the Bank of New
Zealand and buildings at Lower Hutt. W. Turn-
bull. architeet.

Mr. Tavesay has also received instructions ot
prepare designs for an eight-roomed house at
Karori, and a cottage at Seatoun.

I,
}

NEW ZBALAND INSURANCI.

Head Office for Quecensiand.

dessis Clailson and Ballangyne, of Christ-
church, report letting contiacts for —Briek and
stone chuich, Armagh street; contractor, R.
J. Pugh.—Sunday Sehool, 8t. Albans East,
contractor, A. A. Swanson, jumior.—Two-storey
dwelling house for Mr. Nutt; eontractof,
J. W. Beauland.—Bungalow, at Riccarton, for
Mr. 8. P. Stevens, contractors, Harris and
Watson.—Cottage, Antigua street; contractor,
J. Hammett.—Cottage, Riccarton, for Mr.
Olen; contractor, J. W. Beauland.

These architects have also 1n hand plans for
brick house at Riecarton for Mr. W. Ballan-
tyne.

Mr. E. Coleridge, architect, has aceepted the
tender of Messrs 1. Clark and Son for the erec-
tion of a store in Tory street, Wellington, for
Messrs, Shacklock and Co., the well-known range
makets of Dunedin. The building, whieh will be
built with walls strong enough to carry two extra
floors at future date, will have a frontage of 75
feet, and a depth of 61 feet. Provision has been
made fo1 two large cart entrunces and a jib erane,
to facilitate the handling of goods, which will
necessarily be very heavy. The elevation will be
finished with pressed bricks relieved with eement
facings, corniees, entablature, ete. The work is
expeeted to be finished in about five montks’ time,

AGENCIES :

DORMAN LONG & ©€0.’S STANDARD STEEL JOISTS
AND GIRDERS

NORTH EASTERN STEEL CO0.’S STEEL RAILS AND
FISH PLATES

KINNEAR STEEL ROLLING SHUTTERS—
Protection against Fire and Burglar
Operated with Ease and Speed

MANNESMANN STEEL SOLID DRAWN WATER PIPES
INDENTED STEEL BARS FOR FERRO-CONCRETE
FERGUSSON'S GENUINE WHITE LEAD

“COMET” AND *“ MARS» GALVANIZED CORRU-
GATED IRON

WE ALSO CONTRACT FOR:

CAST WATERWORKS PLANT
STRUCTURAL STEEL FOR BUILDINGS AND BRIDGES
PORTLAND CEMENT

JOHN DUTHIE & 00.

LIMITED

WELLINGTON
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Astronomy

Halley’s Comet.

(Arter H. C. Wimson 1N Popular
Astronomy.)

Tn ancient times the appearance of comets
filled the people with terror and ‘‘with
fear of change perplexed monarchs.”” In
England the most noted aud the most tery-
fying of the whole series that disquieted
the nation, during fourteen centuries was
the Comet of April, 1066. None, on the other
hand, seemed to the popular mind so amply
justified as a prophet of evil. Having at
the beginning of the year perplexed the
brave Saxon King Harold with fear of
change, and flown away out of sight, the
end of the year brought justification
with the decisive battie of the Norman con-
quest. This true prophet of old time has
sinee been identified as Hallev’s comet. It
was seen in the fifth and eighth centuries of
the Christian era, but not honoured by the
nsnal caleulations. DBut its third appear-
ance and its sequel, the Battle of Hastings,
prevented men from forgetting its exist-
ence. Since then it has been proved to
have a period of hetween 7415 and 79
vears, having returned to the neighbour-
hood of the Sun ten times during the
seven centuries. ‘‘The question now
arises,”’ writes Professor Wilson in Popu-
lar Astronomy, ‘“will the next return be in
favourable or unfavourable cireumstances?
Shall we expect to see u great magnificent
comet, as in 1066 or 1456, or an insignifi-
cant object as in 16072 In order fo aid in
answering this question, I have gathered
together the elements of the comet’s orbit
at the different apparitions which have
heen ohserved, and have drawn the conse-
guential diagram,’’ which we produce on
this page of the present issue.

APPROXIMATE BELEMENTS OF HALLEY’S
COMET REDUCED TO THE EQUINOX oF 1910

o Z E a a a

Ze T 82 By 8

eH 2883 5id 233 2% 3
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Degrees Degdrees Dediecs

45f July 3 ...1085 533 16 0.62
760 Juns 11 ... 107.5 59.5 17 060
i066 Apr 1... .. .
1145 Apr. 20... ... .. 71
1929 Sept. 15 ... 105 6 516 165 067 Trd
1301 Qect. 22 ... ... 7.1
1378 Nov. 8...107.77 5467 179 05688 77.0
1456 June 9... 10482 5008 1762 058F TV
1531 Aug. 25... 10430 5077 1700 03579 752
1607 Oct. 27 ... 107.256 52.66 1714 (585 762
1682 Sept. 14 ... 109.26 5435 1776 0533 T4 0
1759 Afar. 12...110.66 5592 1762 0585 755
1885 Nov. 16 ... 110.64 5619 1770 G586 T6 T
1910 May 10 ... 11154 57.18 1798 059 G145

Motion retrograde.

'The diagram was prepared by the aid of
ephemerides of the comet computed by
Mr. P. E. Seagrave, of Providence, R. I,
and the elements differ slightly from theose
given in the last line of the table, but not
enough to affect the shape of the diagram
appreciably.  Mr. Seagrave adopts May
10th for the date when the comet will be
at perihelion. The computations of Messrs
Cowell and Crommelin point to an earlier
date, prohably ahout April 8 for perihelion
passage. Comparing this with the dates

DeEcEMBER 1, 1908

in the table we see that this coincides very
closely with that for the apparition in 1066
when the comet was a famous object.

Now as to the 1910 apparition. The
comet is now out between the orbits of
Jupiter and Saturn. It will be within the
distance of Jupiter’s orbit after March 1st,
1909. 1t is possible that some one with
the aid of a great telescope or a photo-
graphic camera may catch sight of the ex-
pected visitor during the winter of 1908-9.
‘We may begin to seareh for it as early as
September, 1908, provided that good
ephemerides are at hand.  Almost cer-
tainlv il may be found by Septemhber or
Octoher, 1909, It will then be only a
round nebnla. whatever tail it has heing
almost direetly hehind it as seen from the

Halley’s Connection with this Comet.

As soon ns Halley had completed his researches,
the comet of 1682 appeared. He at once chserved
and exhaustively studied the new arrival, display-
ing estraordinary power of methematiea) analysis.
He found the planet moving in a plane but little
wnelined to the ecliptie—we quote from Professor
Mitehell’s ‘“Planetary and Stellar Orbs?’—and
in an eclipse of very great elongation, and reced-
g at its aphelion period to the enormous distance
from the sun of 3,400,000,000 miles; and he com-
puted its period at seventy-five years. Looking over
his researches by the light of these data, he found,
s it were, a string of beads: comets appearing in
line at seventy-five years distance approximately.
The eailier portion of the string was probable, the
iater appearcd ceitain. The fivsy of the former
category was the great comet of the year of the
bitth of Mithridates, 130 years hefove Christ, It
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earth,  If the date of perithelion should be
AMay 10, the comet vwill be lost hehind the
sitn in the early part of April, reappear-
me in the morning skv about the first day
of May. It should reach its greatest bril-
Lhaney in the last days of May but the
morning dawn will preveni its having the
most striking effect. Tt will pass hetween
the earth and the sun about June 1, and
there is o possibility then of the tail ex-
tending so far out over the earth that it
may be very conspictious in spite of the
deep twilight in which the head of the
comet must be observed. After June first
the comet shounld be visible in the evening
in the western sky, a more or less splendid
abjeet according as the offect of the lessen-
ing twilight or the mereasing distance of
the comet be the more important factor in
changing its brillianey.

The Oubit computed, showing probable dates of fust appearance and Petihelion

was, aecording to ull records, the most magnificent
comet that has ever heen seen by human eyes,
and 1ncomparably, therefore, the most famous in
the list. Ip the years 248, 324, and 399 of the
Chiistian ein there are records of comets of re-
markable appearance, all true to the Halley period.
The rest are in the table above given by Professor
Wilson, nnd iv will be seen that they are all of
the sevenby-five year peried, with aberrations
accounted for now by the superior knowledge
of astronomers who c¢an wmake aullowance for
the perturbations due to the futluence of planets
sinee discovered.

This is the eomet whiek may now be seen at
any moment, aceording te Professor Wilson,
though theoretically due in 1910, which undoubted-
iy will be the period of its greatest splendour for
the ewrvent period, for the obseiation of which
the position of this plapet will be fuvourabje. It
will be for ws the lasi lumiuvous pomt of o long
history, ot whieh the first probanly was seen Just
hetoie the Roman eonguest of Asie Minor. 1t is
mobable that the brightness of the last appear-
ance of this flying visitor may equal that of the
first, which was so famous thioughout the world.
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Wireless Telephony, Dynamo
Electric Machinery.

ELECTRICITY.

Wireless Telephony.

De Forest, of wireless fame, has grown
bhold with sucecess.
eord in the China Sea, during the Japanese
war, in the installation set up by the Times
in the steamer so famously commanded by
Captain Colquhoun, a record subseribed to
by the Russian and Japanese admirals, who
hinted that spies are always hung, and by
the British admiral, who feared he counld
not do anything to help his fellow country-
man in case of misadventure, this inventor
has now taken to telephony without wires,
and is promising the world to bring the
opera house to every man’s private resi-
dence, for an initial eost of £3 for a pole
on his voof, and an expense of four shil-
lings 2 month during the opera season.
T'or this bagatelle ihe customer will hear
any opera that may be in the repertory of
any company. Instead of repairing at 9
am. to the front of the opera house in
the hope (often vain) of getting a place
near the door, which is to open in ten
hours’ time. he waits calmly tili he has
digested his dinner, turns on the rcceiver,
and hears the whole thing from beginning
to end. No bad air, no boredom ; no need,
therefore, to go out for refreshment or to
wish he were dead until the end of the
stick’s interminable song, which is begin-
ning to be out of tune. Just lay down the
receiver. and there you are—immediate re-
lief! Cheapness, eomfort, and the artistic
paradise!

This is, however, in the region of pro-
mise; truly marvellous, but still only pro-
missory. The electricians of the French
Army have heen doing things just as mar-
vellons. Even more s0. Thev have estah-
lished easy communication between Paris
and Dieppe, they talk comfortably with
the station at Pointe de Raz, on the Bay of
Biscay (Finisterre}, and they are about
to astonish the weal nerves at Tangier, of
murderous Arabs, over-zealous German
consuls, and Foreign Legion deserters, Sul-
tans and preachers of Holy Wars.

The Italians, on their side, take second
place to none. They have the Professor
Majorana, and they are proud of their com-
patriot in the decisive demonstrative way
that the Latins show their pride in their
own. They have gone baek to the history
nf ancient Rome for their warvant. Tt is
written, they say, of old—no doubt in one
of the Sybilline hooks destroyed after the
first refusals of Numa Pompilins, to listen
to the ravings of the Sybil—that two sons
of Ttalv shall be the first to write and talk
across space by means invisible, both of
whose names shall he of the same letters
all but one. OFf course these are Marconi
and Majorana, which are very much nearer
together than anything that ever eame out
of Grimin’s law in the matter of philology;
so what more can you want? This Signor
has been working for five years by means
of a hydraulic microphone, and has done
wonderfully, the Ttalian nation declares,

Having made the ve- |

though he has not gone more than three
miles across space with his invisibly pro-
duced talk. But what is mere distance?
And, besides, was not the Signor Majorana
talking without wires five years ago, before
that spurious batch of pretenders and imi-
tators got their unholy ears in touch with
the Bay of Bizeay and the Mediterranean,
which they have the characteristic impu-
dence to eall a French lake? Moreover, if
the Italian Government had only been as
prodigal of the national funds as these
reckless, boasting Frenchmen, there is mno
saying how far the Signor wonld not have
been sending his far more melodious voice
in this vear of graece. But what wonld
vou? At all events, the Signor was the
first in the field, if not quite the farthest
out. Which shows the correctness of the
old Sybil, who did so much for the best
King the Romans ever had. Again, has
not the Signor said that his instruments
are very much better adapted for long dis-
tances than those of De Forest, who has
kept ahead of these Gallic hoasters at any
rate? He admits that the De Forest
mechanism is similar, but his is the
better for all that, heing better adapted to
great things, His instruments, we know
at the same time of our own knowledge,
culled from the Ttalian press, which is, as
AVEery one i aware who is aware of anv-
thing. the best in the world, are in use in
the Italian fleet. the officers of which are
ahle to communicate with each other quite
as readily. as are the Amerieans, who rely
for their fleet communiecations on the De
Torest, and the English, wha, to give them
their due. have some merits of their own,
relv on Marconi,

The Parsons & Law Method of
Regulating Dynamo Electric Machinery

(Specially Contributed by the Hon. Chas. A.
Parsons.)

. In dynamo electric machinery (both con-
tinuous and alternating) it has been found that
on aceount of armature reaction and ohmic loss
the cxcitation has to be increased as the ex-
ternal load is increased. This is usually done
by compound winding, or by alteration of the
field rheostat.

Turther, it has been found that when iron
forming part of a magnetic eircuit is subjected
to an altermating flux superimposed on a con-
tinuous flux, the latter is reduced, that is,
the magnetic resistance is apparently in-
c1eased.

According to the following method of regula-
tion there are piovided means for the regula-
tion of dynamo eleetric machinery, utilising
the latter principle in a new mannmer

The method of repulation consists in the
use of a leakage path provided between the
poles of a magnet, which path can he sub-
jected to an alternating magneto motive,
whereby the amount of leakage can be regu-
tated at will by varying the current producmg
such alternating foree.

I have repeatedly on examiuing cars in for
repair been able to lift off the connecting link
after 1e noving the leather grease bags, and on
one ot two occasions the link has actually
dropped off, and the rest of the car has been
m mnch the came con:lition. 1 also know n-
stances where the nut has jumped the threads
on the shell, with disastrous results. An ex-
ample of this came under my notice, the dis-
torted condition of the screw threads being
clearly seen, and to an observant eye the cause
was at once apparent on a forther glance
The joint beecame detached when the car was
coasting down a long hill. This involved
serious injuries to all in the car. It was evi-
dent that whoever had put this jomnt up had
forgotten %0 msert the lynch pin or it had
dropped out, which 18 not at all likely; but,
notwithstandimg this, the nut was hard up to
1ts work-—a rather remarkable thing when one
takes inte consideration the vibration it would
have to endure.

The car had previously given trouble with the
steering gear, and in each case the cause was

1dentical ; the Jownts had been adjusted up till
the back and itront halves of the cup were in
confact with each other, thus partially encireling
the ball, which was also worn, when, of course,
no further adjustment was possible, and they
should have been taken out and replaced by
new ones at an earlier stage.

It 1s obvious that in $tlus case the halves of
the cup, being of gunmetal, would wear rapudly,
and to such an estent as to allow the ball
to come out, and this 1s precisely what had
oceurred, and, to make matters worse, the
sides of the shell also hulged out for the
roason already noted.

From the foregoing 1t will be evident that
for a ball jomt to be satisfactory it should
be constructed rather more heavily than is gen-
erally the case, and I have found the following
propoitions successful in practice: The thick-
ness of the shell should not be less tham ome
eghth the diameter of the ball, and the clear-
ance betyeen the ball and the inside of the
shell should not exceed 1-32nd in for balls of
Lin, in diameter, and correspondingly less for
smaller sizes, whilst it s advisable, and iz now
a general practice, to make the halves of the
cup of some hard material, case hardened stesl
for preference.. The depth (inside) of the cap
nut varies considerably, but a suitable propor-
tion 15 three-fifths the diameter of the ball.

Apart from all other considerations, however,
the difficulties attending the lubrication of this
type of jownt are serious, and I have yet to
find a bhall jeint which is entirely satisfactory
m this respect.

1t also consists in the method of applying
this device to alternators eoupled in parallel
to multipolar machincs, and  to polyphase
machines.

According to one ferm there is provided for
example in the pole piece of a dynamo or
atternator a ring, preferably of laminated irom,
concentric with the armature. In such an
ariangement the E.M.F. denved from the
armature will he that from the lines of forece
erossing the ring. This ring is wound with a
winding throngh which an alternating current
15 passed, wheteby the leakage due to the ring
15 reduced, and thus more lines of force will
pass through the armature, and the voltage will
be mereased and compensation for armature
veaction thus offected. Tustead of adding a
single ring, a series of such rings connected
to two or more of the pole pieces may be
employed, or only part of a ring may bhe used,
the mamn mapnets acting as the remainder.
The windings on the rmg or 1mgs may be m
a number of seciions suited to the number of
phases of the alternaiing current. It is not
necessary that the rings entirely suriound the
armature, but they may form or be attached
to projections from the pole pieces, or in any
other way, provided that they act as a leakage
path, carrying a certain proportion of the flux
which does not pass through the armature.
One form of this 18 well known, 1n which the
pole pieces are provided with projections, be-
tween which the leakage path 1s sibuated, ecarry-
mg a winding o winch an alternating current is
apphed.

The rings may be provided with an air
eap, which mav further be varied, and thus
effect an adjustment to meet different working
conditions. In an alternator either the exciter
magnets or the main magnets or both may be
provided with a ring or rings, and the main
current or a porbion of the same, which may or
may hot be transformed, passed round them.
As the load rises, therefore, the magnetic re-
sistance of these rings is increased, whereby
more lmes of force are driven through the
armatme, and thus even with a low-power fac-
tor the voltage can be maintained or even in-
creased automatically. Fither the main mag-
nets or the exciter magnets may be provided
urth this device, but the latter is preferred, as
the inductive loss of voltage in the leakage
path winding is smaller.

In the ease of several alternators running
m parallel, equalising wires—similar to those
known m conjunetion with eompound dynamo
electric machines—may be provided to connect
the various slip rings of the alternators on
the varions leakage paths; or the leakage paths
of the various machines may be excited either
with or without subdivision or transformation
by the sum of the currents of the coupled
machines, that is to say, the leakage path may
be inserted in the main leads away from the
power station or in a transformer circuit con-
nected to the same. In this latter case equalis-
mg wnes may be applied to the transformed
cireuits,

It will be obvious that the use of a leakage
path composed of a ring or part of a ring is
not essential, as any suitable bar of iron or
any other more or less ‘“‘magnetic’” material
connecting the pole pieces may he used.
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Further, the leakage path may be divided up
into portions; also the leakage path may join
the main magnetic circuit between the poles
and the yoke of the field magnet, thus bridging
a portion of the magnetic circuit upon which
the main magnetomotive force is impressed.

The Parsons and Law method of regulation
further relates to the regulation of alternators,
dynamos, and the like, with the object to
improve the regulation of voltage of two or
more phase machines, and also rotarv conver-
tors, that is machines for converting from
one, two, or more phases to continuons cur-
rent, and to provide means for easy adjustment
of the apparatus to meet different working
conditions.

According to the method described above 1%
has been found that in alternations with two
or more phases the insertion of a leakage path
winding in one phase only, causes an inequality
of the phases, and for many reasons this im-
equality may prove ohjectionable.

In the following sirangements, therefere,
separate leakape paths are provided governcd
by all or part of the phases. Tor instance, in
a 8-phase alternator there may be three leakage
paths, one connected to cach phase, There may
also he, in cases where a wire 18 led from the
star connection, another leakage path in that,
if desired.

Leakage paths to 1otary convertors for the
purpose of regulation are also described.

The leakage paths mav bhe placed, as de-
scribed above, on one side of the pole pieces,
or may be distributed, some between one pair
of pole horns and some between the other, or
leakage paths may be placed on both polar
horns in series or in parallel with one an-
other, and in the case of multipelar machines
the leakage paths may be either all in series or
all in parallels, or some poles mav have leakage
paths connected to one phase and some to an-
nther phase. Ir fact, the distribution of these
leakage paths may be as universal as poswible
but it is preferabla to have approxmmately equal
amount of leakawe path between each pair of
poles on the exciter or main magnets, so as to
equalise the effect on the field as much as pos-

sible, and also to have equal amounts on each
phasec. e amount of compounding given by

these leakage paths can be varied by varying
the numnber of the leaka ze paths For instance,
in some cases, if a three-phase plant be run
on non-inductive load only, the windings on
one or two leakage paths mav be used, and the
others are then short-ciremited or otherwise
rendered inoperative; for a power factor of 90
per cent. two may be used, and for a power
factor of R0 per cent. all three may be in use.

Aun adjustable ant gap bhetween the leakave
paths and the peles for adjusting the amount of
compounding has been refetred to above. Simi-

larly, an adjustable air gap may he provided
in one or both limbs of the leakage paths
themselves, or a separate winding may be
placed on the leakage paths, having an ad-
justable resistance or indnction or condemser in
cirenit with it; by altering this resistance or
induction or condenser the magnetic flux
through the leakage paths can he varied, if
desired. Similarly, a resistance or choking coil
or condenser can be fut in shwunt across the
leakage paths, which choking coil or resistance
or condenser can be made adjustable. In eases
where the current for the leakage paths is
supplied from a transformer or transformers,
these transformers may be made adjustable in
anv well-known manner.

In one example, a transformer supplied with
primary current may supply secondary current
to the leakage path. The adjustment of the
compounding mav in this case be effected by
shunting either the primary current or the
secondary cuirent. A variable inductance re-
sistance or condenser may he placed in the
shunt if desired. Also the transformers may be
used for cutting out the leakage paths as and
for the purposcs described above,

Arrangements of current transformers and
leakage paths in a three-phase system, in which
each phase has one current transformer con-
trolling a single phase leakage path, each phase
winding of the altermator 1s connected to a
commoen bar or lead, after it has passed through
the primary winding of 1ts travsformers. This
bar also forms the neutral of the alternator.
The leakage paths, which are n practice ar-
ranged behind one ancther on the pole pieces
of the execiter in this form, ate exeited by the
secondary transformer windmgs, oue end of
each of which is connected to a common bar, and
the other end to another commen bai, the ar-
rangement being such that the secondaries
of the transformers and the leakage paths are
encircled m series between the two hars

In some cases it is prefeiable io combine
two or more phases on one or more trans-
formers, and supply ohe or mote leakage paths
from these transfoimers: for instance, in a
three-phase machine the transformer o1 trans-
formers will convert from thicc-phase wnto
single-phase, the transformels bemng so ar-
ranged that each circuit of the thice-phase
cuirent oives a portion of 1ts effect to the
single-phase, and this single-phase curvent may
thiil bhe wound round one or more leakage
paths.

The whole of the above devices ean be ap-
phed to alteinators of one o1 mole phases,
rotartes, motor geberators, or motor conver-
tors, and, in fact, to any altetnating current
machinery where there arc poles excited by
contmuous current between which leakage palhs
can be put.

L. . ENIGHT
Christchurch
Teleghone 1560

H. A. SMITH
Manager, Wellington
Telephone 1990

L. C. KNIGHT & CO.

Electrical Engineers

make a Speciality of ELECTRIC LIGHTING
INSTALLATIONS, with Storage Battery Plants,
for Town or Country Residences; Steam, 0il,
Gas, or Water driven.
ﬁ..
Every description of Electrical Work promptly
and carefully executed.
.g‘
CORRESPONDENCE INVITED
.g.

188, Gloucester Street, Christchurch

{Opp. Chancery Lane)

50, Cuba Street Extension, Wellington

Messrs. L. C. Xmght and Co., 50 Cuba
street, have secured the contract for supplying
and erecting the large storage battery for the
Llketahuna Borough Counal. This will con-
sist of 120 Fritchett and Golds cells of the
seven-plate type, with a guaranteed discharge
of 45 amperes for three hours. This 1s a siml-
la1 battery to that ordered for the Christ-
church abattoirs by the same firm, and speaks
well for this accumulator, which 1s recognised

as one of the heawviest type of cell on the mar-
et The same firm alzo have the order for

the booster and switchboards.  The latber will
consist of tour special polished panels, and wiil
be made up in their workshops to meet the
exact requrements of the Eketahuna Borough
Council., Mr H. A. 8mith will personally
stpervise the above work.

B Aoy %

The tallest lighthouse on British eoasts iz the
Skerryvore, off Argyllshive. It is 240ft. high.
It contains 4308 tons of masonry, ard cost
£90,268.

r [ |
OUR NAME stands for Reliabilit
S. C. STUBBERFIELD || y
Manufacturing Jeweller, Diamond %{ — This applies also to OUR ——
Mounter and Setter S@J “IDEAL” ELECTRIC PLANTS
YOUR OWN GOLD REFASHIONED o) Estimates and Designs Supplied %’ for Country Houses,  Prices from £35
TO YOUR OWN DESIGN (@ on Shortest Notice -
ALl GOLD GUARANTEED i Write Tor Particulars: Telegrams " LIGHTNING"
FIRST CLASS WORKMANSHIP ‘ GEORGE & STOKES LTD
MOELLER’S BUILDINGS, WORCESTER STREET . .
Electrical Engineers
CHRISTCHURCH
HIGH STREET, AUCKLAND
»
BRAND! % BRAND! BALDWIN & RAYWARD
_]—2:' 1 iro d. i WILSOIN'S r:n_uac lfl!;t_- v - <= =V
mne yN(;rxl;ste_ HYBHAULIG LlME ! \:\rfleSOlzlis Publishers of PATENTS OBTAINED IN AL Information
— Portl ¢ PROGRESS" Free
The Best Building {| Toape * Mank. or 32.dL$gfnent i GOUNTRIES OF THE WORID ——
Lime. Sets in Wet AUCKLAND
or dry positions. AUCKLAND. Agents tnoevery Conbig Engineers a.nd patent Agents
Y ——T—— AUCKLAND - WELLINGTON - CHRISTCHURCH - DUNEDIN, &e.
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The
Automatic

Sash
Holder

A Simple, Sensible,

Practical, Durable,

Cheap and Modern
Invention !

Dhspenses with weights, cords, pulleys, etc ,
and ther attendant deficiences and anpoyances

Hasy to Place, Works Automatieally, Saves
Timber, Labour, and MONEY!

Entirely presents windows from rattling ,
1s 1nvisible, bemng nserted nto the sash or
stile  Adaptable to any window—old or new
Just the tling for windows that have no weight
pockets

The AUTOMATIC SASH HOLDER 5 a
tried invention, having been n regular use
n Great Britamn, the Umnited States, and the
]%“ar East for nearly four years

Try this sumple and economical device
Send to-day for a sample set of Four Holders
complete. They will be posted to any address
on receipt of Postal Notes far 7/-.

AUTOMATIC SASH HOLDER CO.

Australasian Headquarters:

131 Cashel Street, CHRISTCHURCH

EXPANDED STEEL

Fin. Diamond Mesh

Made of British
Material by British

Workmen in a
British Factory

Theoretically or
Practically for

Reinforced Concrete

Constructions

The cheapest, best, most reliable, abselntely
common sense systen.

Used in all the best modern buildings. Full
particilars and estimates on application to

Edward Reece & Sons

Golombo St., Ghristchurch

Portland Cement.

(To the Editor Procnuss.)
Limestone Island,

Qctober 12, 1908.

Sm,~I have read with much interest in
your October 1ssue an article by Mr. Longley
on ‘‘Portland Cement.” While I quite agree
with most of his statements, there are two to
which I beg to take excepiion very sirongly,
as I believe them %o be not in keeping with the
best practice among Portland cement users,
and one of which would be certain to cause
vour readers much trouble if accepted hy them.

The first is ** . . . it hemng of the ut-
most importance that the pieces of the various
materials should be angular aud not round.”
Admitting that a few authorities have ex-
pessed the opimon that angular stone makes
stronger concrete than rounded pebbles, it will
be found that they do not attach much import-
ance to the matier. And in practice I have
never known a large contractor to pass over
a good, elean gravel for a ecrushed stone of
equal cost. My own experienee hag indicated
that a clean gravel is usually the best material,
being stronger than any aggregate but trap
rock or grahite, and I have just completed
several foundations and pedestals for very
heavy machinery in whichk some 25 tons of
gravel were used. The house m which I hive
15 built almost entirely of conerete made with
local cement (*‘Crown” brand} and shingle in
which it would be practically impossible to find
a smgle angular stone

But the statement to which I most strongly
objecl 1z that cracks in conerete work are
caused by ‘“laying one coat on another before
the lower ome has properly set.”” This 158 1z
direct contradiction to the generally accepted
1dea that a perfect hond can be obtained only
by putting on the fop coat before the under
one has set, and should, #f mtended to be taken
sertously, be accompanied by convineing proof.
I will not say that letting the under coat set
hard causes the top ome %o crack, but 1 have
investigated case after case where the falling
away of the top coat was due solely to having
let the bottom layer set hard before applying
the top omne.

Hoping that 1n the interests of concrete you
will consider this of sufficient 1mportance to
put hefore your readers.

—Yours, ete.,
D. M. GREER,

B.A.,, Ch.E.,, M.Am.Ch.Soc.

Roller and other Bearings.

(By Geo. B. Woodruff.)

Paper read hefore the Institute of Marine En-
gineeers on Jan. 13, 1908,

{ Continated)

Flexibility of roller ensurcs full line of contaet
as compared with series of points, with either
solid roller or ball, consequently a uniform Qis-
tribution of load is obtained, and no tendency
to destrey the swfaes of a journal, entirely elim-
inating the mnecessity of hardened and glround
steel slesves, any reasonable steel surface being
entirely satisfactory. Rollers act as oil re-
servoirs, and 1ight and left spirals as oil ecar-
riers. Less co-efficient of frietion, hence higher
efficieney than any other design. Less cost of
installation due to elimination of special sur-
faces,

As will be seen from the previous discussion,
the flexible roller bearing, from the very prin-
ciple on which it 15 designed, has many pownts of
superiority, and in order te prove my conten-
tion in the matter, T propose to refer to a number
of tests, whieh have Deen made 1n the past by
people whose authority eannot well be ques-
tioned., In order to obtaim experimerntal 1in-
formation showing the difference between the
flexible rollers aund the ordinary solid rollers,
a series of cxperiments were made under several
conditions by the Iranklyn Imstitute of Phila-
delphia, and the results of these experiments,
which involved considerable time in the execu-
tion, are condensed in the following:—4 Hyatt
flexible rollers, and 4 solid steel rollers, all uni-
formly %iin. diameter, and 10in. long, were used
in the test. The Hyatt rollers were formed of
strips of steel ¥5mn, wide and Y4in. thick. These
rollers were placed between three plates as shown
in the sketeh., The whole wus placed between
the plates of a testing machine and vertical
pressure apphied. Whilst under this pressure in
a testing machine, a horizontal pull was applied
to the middle plate, which we will call B, and
the resistance to relling accurately measured by

G. W. OTTERSON

Land and Estate Agent
Sharebroker and

Manufacturers’ .. Agent

5 PANAMA STREET

WELLINGTON
o

Your Home

Kelburne, Central Terrace, Beauir-
fully finished residence. Section
45 % 170ft.; magnificent view ; 1deal
property. Price and further par-
ticnlars on apphcation.

Do You Want a Farm?

Note this: One of the best lttle
dairy farms in Taranaki; 150 acres
all grass; only £230 cash required,
balance easy terms.

Businesses

If you want to buy a business,
let me know your requirements.
I can suit you.

Hotels and
Boardinghouses

I have an extensive hst of Hotels
and Boardinghouses.

Private Hotel, City of Wellington,
clearing £600 a vear; long lease,
Only £475. A Smp.

F

| Buyers Financed

Loans and Mortgages
Arranged

To Manufacturers

Am open to accept any lines.
Have capable travellers, who
know how to sell.

>

G. W. OTTERSON

5 Panama Street

WELLINGTON
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its reaction om the platform of a scale. The
faces of the upper and lower plates, A and a,
were planed, and in one series of experiments
both faces of the middle plate B. In other
series, both faces of plate B were left just as
they were received from the rolling mill, that
being 2 very decent surface, comparatively
smeoth and flat, Imcreasing vertical pressures
were applied up te a maximum of 550lb. per
lineal inch of roller. The apparatus employed
would not permit of a higher pressure, owing
to the resistance to motion of plate B when
solid rollers were applied, but under the same
conditions with spiral rollers it was possible to
place a pressure per lineal inch of T00Ib. As
these experiments were all made between rigid
plates on a machine in which the pressure was
applied by screws, and registered on a scale
beam, it was suspected that the rigidity might
be more favourable to the spiral than to the
golid rollers. Therefore, an experiment was
made in which the pressure was applied by
weight acting on a lever and dne to gravity only,
with the following result —

Total Pressure Apphed. Resistance to motion of
Plate B :(—

With Spiral Rollers.  With Sohid Rolleis.

2,000 1b. ... 91b 26 1b.

3,000 1b, 17 1b. 34 1b.

These results corresponded closely fo the first
experiment, and prove that the method of ap-
plying pressure was not the cause of the dif-
ference in the resistance to rolling. It will be
observed by the figures as given above, that the
resistance to moton was much less with the
spiral than with the solid rollers under both
pressures employed. The reduetion of rolling re-
sistanee wvaries in the varieus tests from 10 #o
66 per cent., and averages 51 per cent. less with
the smooth cemtre plate, and 23 per ecent, less
with the rough centre plate where the flexible
rollers were used in the place of the solid one.
Observations were likewise made to ascertain the
thoronghness of the bearing contaet beiween the
plates and the rollers. With the so-called rough
plates, the incomplete bearing of the solid roller
showed indications of grooving at the pointa
of contaet, which is the usual manner of failure
of anti-frietion rollers. On the contrary, under
the same conditions the spiral rollers showed
complete bearing throughowvt their entire length
the elasticity of the roller permifting it to follow
the sinuosities of the rough plate, and maintain
contact. The pressures employed in the experi-
ments were about as high as good practice toler-
ates with the slowest motion, and very much
higher than is permissible with the velocities in
ordinary shafting, The high pressure borne by
the spiral roller without permanent defermation,
its low resistance to moiton as compared to the
solid rollers, and its elastic adaptation to in-
equalities of surface, were clearly exhibited by
the experiments.  Amnother experiment which
was described in the ‘‘Engineering Review’’ of
Febraary, 1906, is very inferesting. A speeial
triction-testing machine of particular design was
employed for determining the eo-efficient of fric-
tion of the flexible roller bearings, as compared
with the solid roller bearings and plain bear-
ings. The machime was fitted with a pendulum
suspended from the bearing in such a way that
the same eould be weighed. The force neees-
sary to keep the pendulum in vertical position
was measured by putting weights in a scale pan
attached to a cord passing over a pullsy. The
shaft or journal was of ordinary machinery
steel, and rotated by means of a belt and pulley.
In beginning an experiment, a pointer on the
lower end of the pendulum was brought to a zero
mark exactly beneath the centre of the shaft by
means of adjusting serews in the yoke holding
the bearing. After the shaft began to revolve,
the pointer was held to the =zero mark
by putting weights on the seale pam. The
product of the foree thus supplied, to the pen-
dulure, by distance of the point of appleation
from the cenire of the shafi, gave the moment
of frietion, and dividing this by the radius of
the journal, gave the fiiction at the surface of
the journal. Dividing this, agawn, by the total
weight on the journal, gave the co-efficient of
frietion. A long series of tests of this kind were
made with cach one of the four different sizes
of shaft, viz, 2in., 214in., 234in,, and 3in., and
the result of the entire test condensed averages,
shows the average co-cflicient of fiietion on the
four sizes for the thiee different kinds of bear-
ings to be as follows:—

For the flexible roller beanng co-cfficient of

friction - oL PN 3 )
For the solid 10ller bearings . . . 0233
For the plamn bearmgs . . 082

There have been many tests of diffeient chax-
acters made ut different times to obiain the eo-
efficient of friection in bearings of various types,
and we have often seen co-efficient of frietion 1n

a bearing given as low as .003, or sometimes
lower, but the method of arriving af these figures
is manifestly different from that employed in
this ease under question. The comparison be-
tween three averages is really what is most in-
teresting, You will note that the difference in
the co-eflicient of friction as given in the results
ot these tests betwcen the flexible roller and the
selid roller 1s .0043, which shows a difference of
23 per cent. in favour of the flexible roller. The
difference in the co-efficient or friction between
the roller and the plain bearings seems to obviously
call for further reference. It may be said that
the frretivn of roller bearings is shown to be
one-fifth to one-third of the plain bearing, It is
also shown in these tests that co-efficient of
trietion in the roller bearings decreases as the
load increases. Many other laboratory tests have
been made, all showing the same general result.
One or two practical tests may be of interest.
I might deseribe briefly a test which was made
in one of the plants belonging to the United
Bhoe Machinemy Co. The line shaft which was
tested is 132 feet loug, 8 inches diameter, and is
supported by 20 bearings. It is belt driven at
one end from a head shaft. Belted from this
shaft are counters of eighty-eight machine tools.
No changes were allowed in the countershafts or
belts during the progress of the tests, The tests
cxtended over a period of about one month, and
were carried out to the minutest details. The
summary of results, however, which is what we

are most intercsted ip, is as follows:—
First the average frictional load of the shaft,
with the 88 eounters constantly running in

white metal bearings.

ETERNIT

Telephorne 546

A. H. Hart & Son
Architects

185 Gloucester Strect
Chyristchurch

C. J. CORRILL

! Builder and
Jobbing Carpenter

~—
50, KILMORE STREET

——— ESTIMATES GIVEN - —-

Cammell, Laird & Co. Ltd.

Cyclops Steel & Iron Works

SHEFFIELD - - ENGLAND

Contractors to the British War Oifice
and Admiralty

Mining.—jumper Steel, Shoes and Dies, Miung,
Coal-cutting and Boring Steels, Pulleys, Sheet
and Plate Steels, etc

Tool Steels.—High-Speed, Standard, Shear and
Compound Miung and Coal-cutting Machine
Steels, also Steels tor special purposes, etc

Rﬂilway.ﬁSteel Rails, Fish Plates, Sole Plates,
Billets, Blooms-Bars, Tyres, Axles, Springs,
Bufters, Points and Crossings

Marine.—Cranks and Propellor Shafts, Armour
Plates, Sheet and Plate Steels, Castings and
Foryings (any size or weight)

Engineers and Foundries.—Tool, Sheet and
Plate Steels, Files, Twist Drnills, Tool and Tool
Holders, Miiling Cutters, and Steel of all kinds

Catalogues. — Catalogues furnished on appl-
cation

New Zealand Office:
CAMMELL, LAIRD & CO. LIMITED
T. A. PETERKIN, Manager
7 & 8 Bank of Australasia Chambers, Wellingion
'Phene 2290 P.0O. Box 652

T

Asbestos
Sheeting and Roofing
SLATES

(Hatschek’s Original Patent)

For Inside and Outside Use.
Fire-resisting and Non-
absorbent. Weather-tight and
damp-resisting. Great tensile
strength and elasticity .. ..
Weight - saving, economical
and durable, and appealing
to the msthetic taste,

PART from the manifest advantages above
set forth, the ultmate saving 1s relatively
even greater, for after weathering three months
the material becomes impervious, mdestructible,
and as hard as iron. The cost of Upkeep and
Painting incident to other roofing is thus
done away with,asalso s damage by violent gales
or trafficon theroof. Moreover, ¢ ETERNIT ™
Slates, having been stripped from one bmlding,
may again be used for successive roofs withoat
loss of efficiency.

==

Full Panticulars
upon Application

MURRAY, ROBERTS & GO.

WELLINGTON
Agents for New Zealand

DEATH to all
Accumulator Troubles

N Charge your own
with the Baron
Primary Baittery
No experience
required,  Celis
[ast a lifetime,
80,000 in use all
over the World.

Price Lists, with full
particulars and tes-
umomals, 2.
Stamps

Liverpool Research Coy.
131 St. Domingo Road, Liverpool, England
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TANGYES OIL ENGINES

THE MOST ECONOMICAL AND RELIABLE ON THE MARKET

We can supply Benzine Engines fitted with Magneto Ignition,
or Kerosene fitted with LATEST IMPROVED AUTOMATIC
IGNITION. Lamps can be turned out after Engine has been

running few minutes.

All sizes in stock from 2 to 40 working B.H.P.

GO

Competent Engineers to erect in any part of Dominion. Full Stocks of all spare parts

SOLE AGENTS

JOHN CHAMBERS & SON Ltd., Wellington

And at Auckland, Christchurch, and Dunedin

SCOTT, MORGAN & CO.

MOTOR ENGINEERS % 49 Manchester St. CHRISTCHURCH

Telegrams :
* SGOMOR,”* Christchurch
P.0. BOX 725

High Class Cars on Hire by
hour, day, or arrangement.

=

Sole Agents in this Domimuon for

FAA.T.
GLADIATOR and
VAUXHALL
Motor Cars

e

A full hne of Motor Accessories
always 1 stock.

THE F.LA.T. Car, 15/20 h.p., 4-cylinder, complete with Hood, Screen
Side Lamps, Tail Lamp, Horn, Kit of Tools, Pump, Jack, Tyre Reparr SU B'AGENTS H

Quifu. £T75

THE GLADIATOR Car, 14/18 h.p., 4-Cylinder, complere with Hood G]" HAWKE’S BAY—P., W, SAMPSON & C0., County Garage, Waipukuray
Screen, Side Lamp, Horn, Pump, Jack, Tools. %G5O0

THE VAUXHALL Car, 12/16 hp, 4-Cylinder, complete with Hood
Sereen, Side Lamp, Horn, Pump, Jack, Tools £530

TARANAKI—A. BEESTON - - . Criterion Garage, New Plymouth
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Main shaft in white metal bearing, 8.85
HP.

Main shaft in flexible roller bearing, 6.36
H.P.

Per cent. of saving by flexible roller bear-
ing 16.7 per cent.

Second, average frietional load on main shaft

only: all counter belts thrown off—
In white metal bearings, 2.28 H.P.
In flexible roller bearings, .80 H.P.
Per cent. of saving by flexible reller bear-
ings, 64.9 per cent.

Another test which may be interesting was
made on an cverloaded shaft, 2in, diameter, and
the object was, if possible, to avoid the fixing of
a larger motor. There ware thirty bearings in
use on this line of shaft, and the results were as
follows, as shown by the voltmeters and am-
meters:—

Volts. Amps. Watls
With white metal bearings ... 224 96 3064
With flaxible roller bearmgs 292 30 6660
Motor (running fres) .. 223 4 892

Rated capacity of motor was 13 H .

Saving shown.

Percentage saving by Hyatt roller hearings, 17.4

per cent.

Indicated H.P. saved by Hyatt voller learings

{30.2 in.), 2.4 H.P.

Cost of 80 3-in. flexible roller bearings, £30.

Net profit on mvestment after paying interest and

depreciation, 28 per eent,

Time required for saving to repay mvestment, 23

years.

Tiume vequired, assumung flexible rollers bearngs

had been originaily fixed, 13 years,

Tests with machinery of a heavy, slow-moving
order have also been made, and very fine results
in favour of the flexible bearings have been
shown. For instance, the Wellman-Seaver-Mor-
gan Company, or, as they have recently changed
their name, the Wellman-Seaver-Head, Ltd., of
47 Vietoria-street, have reported that om their
Open Hearth Charging Machine {which maehine
weighs 19 tons without its load) that this ma-
chine, when tested, fitied with roller bearings,
took 18 amperes at 450 volts to travel the ma-
chine along its rails, showing a current consump-
tion at the rate of 10.0 HP. The same machine,
fitted with the ordinary brass journals, they
caleulate took 19.1 H.P. to fravel at the same
speed. It will be seen, therefore, that for slow
moving machinery, and especially a machine of
this kind, which is sometimes started a great
many times during the day, the saving to be
effected by the use of roller bearings is enormous.
Amnother test has been reported from Wm. Beard-
more’s works in Parkhead concerning a roller
table serving a pair of their beavy armour plate
rolls. It is stated that this roller table, after
it was refitted with flexible roller bearings, is
being operated with 50 per cent. less power than
what it required previously, when it was fitted
with bearings of the ordinary type.

APPLICATIONS FOR PATENTS.

The following lisf of applications for Patents,
filed in New Zealand during the month ending Oct.
29th, has been specially prepared for PROGRESS :—

25027T—R. H. Gulleford and J. @&, Harbottle,
Christehurch: Flax-bleaching process.

25028—M., Siddall, Christchurch: Kettle.

25020—R. Gilkes, Wellingfon; Protecting shop
front from dogs, ete.

25030—J. H. Grant, Wodonga,
burrow fumigator.

25031—W. J. Love and F. W. Skelsey, Burnside:
Cement-manufacture.

25032—W, J, Roebuck, Dunedin: Post-coupling.

25083—A. Jarrett, Glebe, N.8.W.: Kerosene-pump.

25034—W. Nelson, Auekland: Lamp ventilator, ete.

25035—T. MeNab, Collingwood: Pieture frame-
making apparatus.

25036—A. W, Collett, Dannevirke: Frietion-winch.

25037—H. G. Scott, Jamaica, U.8.A.: Dispensing
stopper for liquid receptacles.

25038—W. Seifert, Takapan: Fiax-treatment.

25039—F. W. May, Shannon:; Ballast-truck,

25040—R. 8. Irwin, Waikaka: Preventing marine
engines from raeing.

25041-—J. 8. Mc¢Pherson, Walefield: Broom, ete.,
bracket.

25042—J. A. Patterson, Wellington: Hydvo-car-
bon-gas producer.

25043—I1. Bentles and J. H, Dalton, Auckland:
Bottle-stopper, ete.

25044—J. Baird, Hamilton: Eaith-closet.

25045—G. L. Briggs and R. F. Bollard, Taupiri:
Saw fence,

25046-~J. E. C. Brown, Dunedin: Explosion en-

gine,

Vie : Rabbit-

25047—A. H. Wright, Dunedin: Hat-pin.

25048—A. H. Wright, Dunedin: Loek.

25049—A, H. Wright, Dunedin: Guard for playing
table-games,

23050—A. H. wright, Dunedin: Displaying tele-
phone lists, ete.

25051—A. H. Wright, Dunedin: Cooker.

25052—T. W. Edlin, Waimate: Non-refitlahle
bottle.

25053—J. Ford, Dunedin: Candle-saver.

25054—R. Paladini, Wellington: Fan,

25055—J. Worms, Auckland: Surveying peg.

25056—G, Hutehinson, Christechareh: Portable
reading-stand.

25057—J, Mitehell, Auckland: Wall-construction.

25058—F. Castle, Aunckland- Fire-alarm

25050—E. Bingham, Masterton: Cycle-horn, &eo,
actuator.

25060—R. J. MeDonald, Auckland: Shoe.

25061—B. and W. Trewhella, Trentham, Vie.:
Roller-grip for band-gearing.

25062—B. and W. Trewhelia, Trentham, Vie.:
Double-pinion toothed gearing.

25063—B. and W. Trewhella, Trentham, Vie.:
Pawl and ratehet mechanism.

25064—R, Millis, Dunedin: Tire-protector.

25065—10). Laing, Dunedin: Cigarette,

25066—J. Gray, Dunedin: Wheel.

25067—R. R. Dunn and A. Whett, Eastbrook:
Briek-making compesition,

25068—G. M. Scott, Wellington: Tlluminated ad-
vertising deviee,

25060—W. J. Parsons, Wellington: Step-ladder.

25070-—J. Mitehell, Auckland: Wall-construetion.

25071-—J. Mitehell, Anckland: Building-plaster,

25072—H., Croff, Auckland: Roundabout.

25073—1. M. M. Monteath, New Plymouth: Flax
preparation.

25074—W. J. Roebuck, Dunedin: Step-ladder,

25075—W. P. 8. Macgregor, Wendonside, and E.
C. Beid, Ravensbourne: Wire-strainer,

25076—H. Maighan, Dunedin: Raising venetian
blinds.

25077—A. E. Styles, Wendon Valley: Dray-brake.

25078-—T. Gare, New Brighton, Eng.: Manufacture
of articles from waste rubber.

25079—E. V. nchou, Ealing, Eng : Soap manufae-

ture,

25080—V. O’Donnell, Willaura, Vie.: Rope-
making.

25081—C. W. Eccleston, Los Angeles, T.8.A.: Ore-
coneentrator.

25082—J. A. Powrie. Lower Hutt: Poultry and
stock-feeding bin.

25085—J. A. Powrie, Lower Hutt: Water-strainer.

25084—F. Moss, Christehurch: Fire-alarm.

25085—W. G. Riechardson, Aunckiand: Centrifugal
machine.

25086—F. . Brown, Waihi: Heating metal tools.

250837—E. Dahl, Palmeiston North: Collapsible
cot.

25088—M. Burns, Tokatoka: Wool-bale grip.

250880—C. B, M. Branson, Dunedin: Saddle-cover.

23090—C. otott and T. W. Brownlee, Brishane, Q.:
Totalisator apparatus.

25091—C.,, C. B, C,, and M. Thomson, Winton:
Hat-pin.

25002—W, Murray, Mokoreta: Spanner.

25083—J. . Oliver, Tauranga: Celander.

25004—J. M, Collins, J. Low, and A. Burges,
Palmerston North: Flax-treating apparatus.

25095—7J. M. Collins, J. Low, and A. Burges,
Palmerston North: Flax-scutcher,

23096—J. M. Colling, J. Low, and A. Burges,
Palmerston mvorth: Flax-treating apparatus.

25097—F. Stubbs, Auckland: Cooking-range hot-
water system.

25098—R. Meek and O. Elliott, Auckland: Billiard-
table.

25099—W. Burrell, Melbourne, Vie.: Rabbit-crate,

253100-—Oxychlorides  (1907) Ximited, London,
Epg.: Sewage-treating method and apparatus.

25101--T, Edwards, Ballarat, Vic.: Rabble for ore-
roasting furnace.

25102—P. R. Hughes, Geelong, Vie.: Bale-fastener.

25103—United Shoe Machinery Company, Pater-
son: Upper-conforming machine.

25104—United Shoe Machinery Company, Pater-
son, U.S.A.: Press.

85105—J. de Irabien, Buenos Ayres, Argentine:
Adr-current turbine.

25106—J. MeMullen, Makuri: Mail-bag deliverer
and receiver.

25107—B. W. Hursthouse, Wellington: Lamp-
pillar.
25108—E. W. Hursthouse, Wellingtor: Steam-

cooking apparatus.

25109—H. M. Eeesing, Auckland: Air tank for
gas manufacture.

253110—Henry Simon, Limited, Manchester, Eng.
Flour milling and conditioning.

25111—F. D. MeLeod, Grey Lynn: Corrosion-pre-
venting solution,

25112—J. A. Harriss, New York, U.8.A.: Mail re-
ceiving and delivering apparatus.

25113—W., L. Imlay, Conestoga, U.8.A.: Filter.

25114—J. Sweeney, Coromandel, ard J. Xidd,
Auckland: Condenser.

25115—Auekland Sewing Machine Company,
Limited, Auckland: Sewing-machine.

25116—A. Ferguson, Waellington: Waste-paper
hasket.,

23117—National Cash Register Company, Dayton,
U.8.A.: Cash and eredit register.

25118—8. D. Mc¢Miken, Komata: Metallurgical fur-
nace,

25119—P. H. Le Corru, Adelaide, 8.A.: Combina-
tion bedroom furniture.

25120—W, C. Bray, Adelaide, 8.A.: Cart note-case.

25121—F. Qakden, Dunedin: Lime-burning proeess,

25122—F., Oskder, Dunedin: Lime-burning kiln.

23123—TF. Torrington, Auckland- Plunger for re-
gulating pressure of amerated waters.

25124 —J G. O’Brien, Wanganmi: Gas-stove bofler.

251285—W. H. Trengrove and H. E. Dovey, Well-
ington: Finger-protecting sewing-shield.

85126—J. Gray, Dunedin: Means for lubricating
wheels,

25127—J. C. Koller, Doornfontein, Transvaal; Ex-
traction of metals from ores.

Full particulars and copies of the drawings and
specifications in eonmnection with the above applica-
tions, which have been eompleted and aceepted, ean
be obtained from Baldwin and Rayward, Patent
Attorneys, Wellington, Auckland, Chkristchurch,
Dunedin, ete,

E. W. HURSTHOUSE & Co.

MANUFAGTURING ENGINEERS
AND IMPORTERS :: ::
L)) 2

166, Featherston St. WELLINGTON

WORKS -

10 Hutt Road, PETONE

AGENTS for the most up-to-date and effectine
form of Bearing for all hiads of Rolling Contact,
For Shafting s gonaranteed to smve from 15 to
23% of power transmutted Pavs for itself 1 18
months n Saving of Fuel alone, Made
by the Hyatt RoLorr Brarine Co . Lospos

AGENTS for the most perfected of High

Pressure Gas Systems wherecby your
present Gas Iull can be reduced by one half
Made by the Usttrn hrvapov Licurisg TRUST

1T, Lonpen

Estimates & Plans Furnished, and all
kinds of Engineering Work undertaken

We can alsa furnish you with :

Moter Water Ballast Rollers Barford & Perhans

Country House Lighting Plants  The Heathy-Gresham I'ng Co
Praoducer Gas Plants " Cundall” Gus & Ol Eng. Co
Paraffin Motor Lorries Broom & Wade Ltd

Steam Buses for Public Service Clarkson Lid

MURRAY BROS.
e

Manufacture all the
Latest Designs in ...

..Basketware

._r_cﬁpﬁ
Every Article of Special Quality !

NOTHING IMPORTED.
BEST WORKMANSHIP.

._ng__

Murray DBros.,
BEEHIVE CHAMBERS,

COURTENAY PLACE,

‘Phone 2720. WELLINGTON.
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2, 000 Miles Reliability Trials Promoted by the Royal Automobile Club, June, 1908

COMPLETE SUCCESS SIN GER C AR FIRST in dGlass D
of the 12-14 hop. 5™ Winner of Silver Gup

The results of these Trials justify us in the assertion that for Relfability, Hill-ckmbing and Speed, the 12«14 h.p. Singer is unequalled by any other Car offered at a similar price.

GO

Mlustrated |

Catalogue
mailed

Delivered free

to any on

part of application

New

Zealand

GO

i

L L ENNNE S, - S

County Engineers, Contractors, Carriers, and others interested in economical haulage for all kinds of goods and material should obtain particulars

and specifications of NEW ARROL-JOHNSTON MOTOR LORRY. 15hp. type will carry a load of 2 tons at 15 miles an hour.

Same as supplied to London County Council, Indian and Egyptian Governments, and leading Mumcipal Corporations.

NEW ZEALAND FARMERS MOTOR COMPANY, Lid., FEILDING

P.0. Box 53.  Telephone 204, — SOLE AGENTS IN NEW ZEALAND. — Telegrams : * AUTOCAR,” Feilding,
; *‘ﬁ- (" )
‘The BRITISH ‘LUXFER’ Canterbury Builders
Pl’ism Synd icate, Ltd a If you require News Zealand ar Foreign Timbers m any
quanuty, Picton Cement, Sione or Hydraulic Lime.

TT or OK Sione, Fancy or other Bricks, Pipes, }
‘ Ete let us quote you

Ve will undertake to deliver with the least possible

Luxfer Prisms, Pavement Lighis,
delay, and Furnsh only the best obtainable always

Fire~Resisting, Ornamental and
Roof Glazings. Maximum Light
Minimum Expense

PROMPTITUDE SATISFACTION

ROBERT MARTIN, Limited | | . REESE & BUDD

17 Manners St.,, WELLINGTON 18 CHRISTCHURCH

| _J
g 3

PHCENIX FOUNDRY"K Economic Blackstone Kerosene Engines

These Engines have never been beaten in competition, nor can they be for—

Particulars and Catalogues See Tllustrations November
from Agents Issue of *Progress”

AUCKLAND, N.Z.

SIMPLICITY—Less working parts than most ol Engines

. . . RELIABILITY — No electrical connections, kerosene 15
Engineers, Boilermakers, Blacksmiths always easily obtamable

[ron’ Brass and Steel Founders’ Etc, DURABILITY—These Engines are English made
| EASE OF OPERATION — All users are well pleased,

because they start easly

GEURGE FRASER & SDNS LIM'TED l‘ ! These Engines have good reserve of power and develop their rated power at

a low speed. they are therefore a higger engine for the money than most
MANUFACTURERS OF ALL CLASSES OF MACHINERY

Marine Flaemiling  Mining Pumping | ANDREWS ®& BEAVEN Ltd.

Saw-milling Hydraulic Gold Dredging Etc., Etc. ‘ FuLL PARTICULARS POSTED c H RISTc HU RcH

ON APPLICATION

|
|
f
\
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- |
FIREPROOF! WATERPROOF! WEATHERPROCOF! \ |
_ | i WE Manufacture our own '
oo | Goods and are thus enabled ‘
. _ .« to give Purchasers the .. '
C A MON9 S Ashestos Roofing Sfates & Ashes- 1 oo Bive Purchasors the . ;
tos Ceiling and Walling Sheets . . > —— Profit ]
e 2. Good Value in Jewellery!
Absolutely Fire-resisting and Weatherproof L
o ORDERS THROLGH POST CAREFULLY AND
| —— PromPTLY ATTENDED TO
Recent disastrous fires have clearly demonstrated that Iron as a roofing i
matemal is guite useless in preventing the spread of fire i
Those coantemplating building should not fail to obtam a'l particulars con ! G. W. HORSLEY
cerning the above Slates from
Hepworth, Ross & Co. | Manufacturing Jeweller, Watchmaker and Optician
CHIEF AGENTS FOR NEW ZEALAND ‘ 164 Colombo Street, CHRISTCHURCH
Somerset Bllildiﬂgs, . 156 Hereford St., Christchurch ‘ NOTE CHANGE OF ADDRESS TeLePHOKE 1920
P.O. Box 499 ‘PHonE 1707 -

(

| WHITCOMBE

Quotations and Artistic Designs

Submitted on Applcation

4

WELLINGTON, CHRISTCHURCH, DUNEDIN, N.Z.;

& TOMBS LTD.
9

Printers of
“ PROGRESS ®?

MELBOURNE & LONDON

= RESIDENTIAL

HOTELS -

Empire Hotel, Ltd.

¥

E. W. SOFIELD,
MANAGFR

Save Money by enrolling NOW

SPECIAL 109% DISCOUNT

We take this opportumty of anrouncing to the
readers of this magazme, that the Home
Office of the

International Gorrespondence
Schools

hare intimated that a special Contest between the
Enghsh and the American Apencies, 1s now
M progress

As this Contest will only run (or a himited period,
all those desirous of partictpating in this
special 10% Discount should enrcl at once

Let us send you a free circular, gining you full
particulars of a Course in any trade or pro-
fession you are interested in, and

WELLINGTON {Late of Coker's, Christcliurch) DO IT Now
Albert Hotel i‘ T. G. ASHMAN, International Correspondence Schools,

WELLINGTON PROPRIETOR 60 DINON STREET, WELLINGTON
Club Hotel 2, E. WILSON,

WELLINGTON PROPRIETOR

Egmont Private Hotel ;

THEOQ. COLLARD,

COURTENAY PLACE, WELLINGTON ProOPRIETOR
Masonic Hotel p  FRANK
NAPIER MOELLER
Grand Hotel § O B MACKAY,
HASTINGS PROPRIETOR

Zealandia Private Hotel >

HASTINGS

W. & HL. HEYWOOD,
PROPRIETORS

Pacific Hotel

HASTINGS

¥

ALF. ELLINGHAM,
PROPRIETOR

Dominion Hotel

GLOUCESTER ST., CHRISTCHURCH

H. McARTNEY,
PRrROPRIETOR

Wain’'s Hotel

Opposite G.P.O,, DUNEDIN

W. BINSTED,
PROPRIETOR

Star Hotel

AUCKLAND (Z amnutes from Post Office.)

H. s. ELLIOTT,
PROPRIETOR

Gladstone Hotel

DUNEDIN

7 7 why | W O o

JNO. COLLINS,
PROPRIETOR

TRIGGS & DENTON

Sole Agents for

McMURRAY
SULKY Co0.

Jog Carts from £25
Sulkies from £35

77 Manchester St., CHRISTCHURCH

Our Motto " Not how cheap, but how good.”
Goads sent on the shortest notice. High-grade Work cnly
at reasonable prices.

Awarded Dipfoma of Gold Medal, N.Z. International Exhibition

Also Agents for TUTTLE & CLARK, Trotting Specialists,
Horse Boots, Track Harness, and every description of
Turf Goods, and the latest style of Hobbles
Some of our Agents:—P. Dickson, Nelson: F. G. Reid, Pe-

tone; Harcombe & Donald, Masterton; Land & Heighway,
Hastings; §. McKay, Napier: J. Hill, Aucklaad.

We mvite inspection, and will send free catalogues on
annlication

BFHGES TD LET.;Smte commodious Offices to

let Ground Floor. Cenfral position, heat of
Wellington's busiest thoroughfare., Teims, ete ,
apply BALDWIN & RAYWARD, New Zealand In-
smance Buildings, Grey 8t and Lambion Quay.
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