AStronomicat rnotography. i Harnessing the Waipori.

Price 6d. November 1, 1907. Regislered as a Newspaper.
Keep your Books and Papers in a KR l l PP
-JOHN TANN'S SAFE .
i n—i and Save Worry. Manufactures - - - - -
RBALL MILLS. PRESSING PLANT ¥FOR OIT: SEEDS.
WET GRINDING MILLS. ROLLER MTLLS FOR OTL SEEDS.

DRY GRINDING MILLS. GAS COKE BREAKERE. OSOII-

ATING TABLES, COAL DUST MILLS. BUCKET
ELEVATORS BONE CRUSHERS. MACHINERY FOR
CEMENT WORK. BRICK MAKING MACHINES., GRAVEL.
i WASHING MACHINES. AMALGAMATING TARLES.

KNEADING MACHINES. AMALGAMATING PANS FOR
BILVER ORE  SPARE PARTS FOR STAMP BATTERILS.
COMPLETE PLANTS FOR TREATING GOLD, SILVER, etc.
ROADMETAL PLANTS. COFFER-HULLING MACHINE

J (KRULL SYSTEM). )
The SAI E Man- Sole Agents for New Zealand:

TURNBULL & JONES, Litd.,

Wellington, Dunedin, Christcharch & Auckland,
This is the make which ¢ N HEAD OFFICE -

Saved the Contents intact in CONTENTS. BLAIR STREET, Wetfington.
the BIG Wellington Fire.

FNGINEER & MANAGER :
ASTRONOMICAL PHOTOGRAPHY H. S. KING, ALE.E.

SARGOOD, SON & EWEN, HARNESSING LHE WAIPORI Telephono 860,

LIGHT RAILWAYS FOR NEW . “ ”
SOLE AGENTS FOR N-Z. ZEALAND Telegra.p}nc Address “ TURNBULL JONES.

¥ THE NEW PATENTS BILL
GAS MANUFACTURE & SUPPLY.

w. CABLE & co., E;ﬁg;gg:égelqogf;b & SEA. G Fo B § l O i S

LEGAL.
H INVENTIONS.
Engineers, [ron & Brass Founders, BUILDING & ARCHITECTURLE Tyr es Pl' oven
WATERLOO QUAY, THE MONTH'S PATENTS
WELLINGTON, N.Z. ¢ y

SCOTTISH RELIABILITY TRIALS :

“Tyres went through Trials absolutely without attention.
Wniting Monday —BERGIUS."

MﬁCHINERY AND SHIP REPAIRS A SPECIALITY. COPY OF TELEGRAM FROM TRE CRIVER OF THE “KELVIN™ CAR IN

Manufactuiers of Suction Gas-Producer Plants,

Marme and  Lang Engmes and Boers, COPY OF TELEGRAM FROM THE DRIVER OF THE “GERMAIN" CHAIN-

Mining Hydraulc, Dredging and Wool-dryng LESS IN SCOTTISH RELIABILITY TRIALS:

Machinery, Manwe Manufactunog and Flax- ' My ' Germain ' Chainless made successful run in Scottish
Dressing Planis, Al Wraught Iron Split Pulleys. Trials with Gaulots Tyres  Although very rough roads, tyres are
m perfect state.—RaMoisy.”

AGENTS FOR IYNKARA, THE BEST BOILER PRESERVA- . ) !
TIVE AND CLEANSER. In the above Trials, Cars fitied with

camsrons srean rowrs | GAULOIS TYRES.

Agents for JACANA White Metal the Best Bearing
Metal on the Market.

did not experience a single stop through Tyres.

Published by BALDWIN & RAYWARD, Patent Attorneys, Wellington.

»
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THE “SILENT” FLUSHER.

The Great Sanitary Invention
for Flushing Water Closects.

Absolutely Noiseless, and for Appearance, Permanence, Convenience, and Sanitary Conditions,
has no Equal in the World.

HE “SILENT” FLUSHER is designed to supersede the old, cumbersome, unsightly, and disagreeable system of flushing
closets by an overhead cistern, syphon, lever. and chain It substitutcs therefor an absolutely noiseless flusher of excellent
appearance, permanent in every respecct. and unequalled in convenience and sanitary conditions. THE © SILENT

FLUSHER is used in combination with a reserve tank of unlimited capacity, and is constructed with a simple means of adjustment,
by which it can be made to allow only a fixed quantity of water to pass through at each operation, according to the stipulations and
requirements of the local municipal authorities.

THE “ SILENT ” FLUSHER has many distinct advantages over the old system :

¥ b
It is a Waste Pre= TE o - - — B b It allows wall at back
venter. ‘g ' R of seat to have
< L% - window.
It is Absolutely Noise- <
less. ; It closes automatically
2 after use, thus

preventing foul air

from getting into

the reserve tank.
The reserve tank may

It allows a Reserve
Supply of Water of
30 to 40 gallons or
more and Regulates
Water for Flush-

ing. beset atanyeleva=
p tion.
It is capabie of being 2
used in quick suc- Absolute control of
cession. flush.
2 2

It allows reserve tank
to be placed in roof
or other out - of=

One Reserve Tank of
unlimited capacity,

. 3 serves an unlimited

the-way place. number of closets.

Copy of Letter received from Mr. R. L. Mestayer, M. Inst. C.E..—
_ B WELLINGTON, 16th August, 1907.

“T have inspected your patent’y Silent *)Flusher™ac fittea up at Messrs. Jeuking and Mack's works, and after testing it in various
ways I am satisfied that it pessesses all the advantages you claim for it. Tn order to satisfy myself as to its freedom irom lability
to derangement from any cause, I had one taken to pieces, and although it had (so T was informed) been in regular use for over 18
months, there were no signs of wear perceptible. nor do I consider that it is at all likely to fail in other ways, the working parts being
few and the action simple in the extreme. ¥ consider that it is by far the best apparatus in the market, and infinitely superior to the
syphonic so-called waste-preventers. which really waste an enormous quantity of water, and are constantly requiring attention.—

{Sgd.) R. 1. MEsSTAVER.

For Pamphlets antl Fuli Particulars as to cost of Installation, etc., apply to any of the Local Plumbers,
Or to the Sole Agents and Manufacturers :

JENKINS & MACK.

PLUMBERS, Etc.,

FEATHERSTON STREET o 4 o4 WELLINGTON.
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URITY & ANDREWS & BEAVEN, L.
QUALITY CANTERBLRY . . % .
OF MATERIAL ARE ESSENTIAL MACHINE WORKS Ch l’lStChlll’Ch.
WE a.me:t ?I?izl:::‘]::rxi\ri n f 'émres and vo Confine their attention to a few lines of Machines in order
may find it in the goods W:I;la;e' viz, yeu l that they shall be Most Perfect, Up-to-flate and Refiable.
Engmaers’ and Plumbers’ Brasswork - T
B,:m,s, and Crsamery Vats } a 1,‘ CHAFF CUTTERS, all sizes for all purposes.
Coppor Cylinders and Washing Boilers } = : SEED CLEANERS, for all seeds, for Merchants
Pumps, 3c., &o. | - and Farmers.
o= .| GRAIN CRUSBERS and GRINDERS. POTATO DIGGERS.
Samuel Danks & Son, ‘ = l KEROSENE OIL ENGINES.
Brassfounders and Coppersmiths, Full particulars poggég those who_require information
1o Brandon Street, Wellington. about any of these machines.
. J
o e o S W R e
® L)
srerssssrsstsnsrennnness | (5] Fongines
=, SOUND C P gines...
want 0 U N D A s TI N G s L 4 MANUFACTURED BY ANDERSONS LIMITED.
- —— — S— * Writh Prof. Scott’s Pateut Carburatier and Governor.  Stationary, Marine and Portable.
—— CGASTINGS — : SiHGlEicYLINDER, 5 B.H.P., which can be worked economically over a range
; rom 2 {o & b.h.p.
that are Smooth, Tough, and Free irom Air Holes | z NOUBLE CYLINDER, 10 B?H.P., which tan be worked economically over a
+ range from 4 to t2 b.h.p.
These are the Essential Quahties of our Castings, Dboth 4+ Requires lubricating once in about every three months.

Light and Heavy.
YOUR ENQUIRIES SOLICITED.

R. Buchanan & Sons,

IRON & BRASS FOUNDERS,
St. Asaph Street, @hrisichurch.

:MMW

zm+m+++-+~w+¢“+m+

With Scott’s Carburetter and Governor these Engimes are under perfect
control—a saving i petrol consumption is obtained, and in
unskilled hands no fuel can be wasted, nor can there be any failure
from inattertion to oiling.

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

NEW ZEALAND

PORTLAND CEMENT <o

Highest Grade Portiand Cement
and Hydraulic Lime
Supplied to Public Works Dept.,
Blectric Tramways, Waihi Gold
Mine, Harbour Board, Ferra-Con-
crete Co., &c,, &c.

Send for Testimonials,
Ask for “Crown" Brand.

AUCKLAND QFFICE~
76 VICTORIA ARCADE,

TELEPHONE 882.

WELLINGTON AGENTS—
Messrs. Riley & Holmes.

H. R. Cooke,
MANAGER,

Betore placing your Order for a Motor Car enquire about the

Dennis Patent Worm Drive,

Guaranteed TWO YEARS The Most Silent Car
on the Market.

Manufactured by DOennis
Bros., L, Guildford, the
oldest makers of Motors
. England.

SOLE AGENTS FOR NEW ZBALAND ;

THE RANGER MOTOR CO.,

45 VICTORIA STREET, CHRISTCHURCH.

TANGYES LTD.

Up 10 DECEMBER, Ig00, HAD OVER
30,000 H.P. AT Work or on ORDER IN

SUCTION GAS ENGINES
AND PLANTS.

40-h.p. Ptants running in New Zealand on 2}
Sacks of Gas Coke per Day.

THE NUMBER OF SATISFIED PURCHASERS IN THIS COLONY HAS
GrownN Too LARGE #0R PUBLICATION IN THIS SPACE.

WRriTE FOR A LIST OF PURCHASERS, MANY OF WHOM HAVE GIVEN
REPEAT ORDERS FOR THIS PoPULAR MAKE OF ENGINE.

SOLE AGENTS IN NEW IEALAND:

JOHN CHAMBERS & SON, LTD.,

AUCKLAND, WELLINGTON, CHRISTCHURCH and DUNEDIN.

sl
|
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THE “NOTT”
Chemical Fire Engine.

FPYHE CHEMICAL FIRE ENGINE is an established
fact. Introduced in the first place as a sort of “ first
aid,” to hold a fire in check while the water was being

brought into action, its use has developed until fully half the

outbreaks, in cities where it is available, are absolutely con-
trolled by the Chemical. Here is 2 handy Chemical for small
towns, villages, factories, isolated country houses, ete. Two
men can handle it easily Tt is ready for work on the instant.

In 5 seconds it is throwing a jet 40 to 50 ft. from the nozzle.

Fach gallon of the Chemical fluid is worth 50 gallons of

water. No fire can live under it.

No skill required to operate it. It geuerates its own
pressure without burning any coal or gas to heat it up. A
charge of chemicals costs about 5/- and may save thousands
of pounds. We have them in stock for immediate delivery.

Booth, Macdonald & Co., Limited,

SOLE AGENTS,
Christchurch, Timaru and Hastings.

. ‘ £c 33
CHEAPEST AND BEST.
Portable Chemical ~crewssr o ssr. La Motosacoche
Fire Extinguishers. fg;;fif ;?V’ZETUBRYN%GR;’!’,’VS(;D’?;;PW”- The Marvellous Motor Attachment for Bicycles.

Why the “ MOTOSACOCHE 7 has revolutionised

For Factories, Workshops, Warehouses, Churches, Hotels, Shops, Places Motor Cyching :

of Amusement, Honsehold Use.

1. lis entire absence of vibration.
Any capacity from 3 to 50 gal. Large Sizes set on wheels ; very sustable for 2. i?{ﬁsf‘zf&:;:g;‘:;’; gg’;g;my bolbs.
. Borough Councils, Factories, etc , especially those outside fire brigade i Absolute efficiency on hills or fiat.
radius. 5. Sumplicity of mechamsm and ease of control.
navvrscroren 5y JAMES MERCER, Diagrams, &c., from Sole Wholssale Illistﬂlmnanss :mmu .
Coppersmith, etc. ‘ CYCLE AND MOTOR SUPPLIES td., HERBERT H. SMITH,
For Sale by all Cycle and Motor agents in New Zealand.
H \. w

SV [ « - . e

[
PREMIER ENGINEERING WORKS, | | WATSON'S
METAL FOUNDERS. - { {PATENT SHOP WINDOW FRAMES

Contraciors for. . .. | 2 {

ool 5 for" plate b other ghot, and.any e
. Hiea-PRESSURE WATER PLANTS. J LIGHT = = = pane is held securely by'a simple con-
J\d Brick aND Ting MACHINERY. ; trivance without the ard of putty,
Horsting, HAULAGE, AND DRIVING PLANTS. ] ECONOMICAL Used 1 Kennedy's Buildings,
DRAINAGE, BEWERAGE, : Hannah's Buildings, and the Economac,
AND MUNICIPAL REQUISITES, | DURABLE = - Wellmgton; and Eventt’s, and also
BuUTCHERS MACHINERY : Buxton’s Buildings, Nelson: and to be
) ! ARTISTIC - - seen in Palmerston North and Masterton.
1 ~
Builders, Speculators and Shopkeepers
Lu cAs B ROSI & co-, Ltd- y | . o shoutd write for Prospacius to—

CHRISTGCGHURCH, N.Z. JOHN MOFFAT, Douglas-Wallace St., Weilington.

i . v
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? A ll Have a Larger Sale in
y = rgy s New Zealand than other

BECAUSE

Their Relfability has been Proved. The Engine is Flexible, Powerful, and Quiet. The Gearing is Simple, Easy to Change, and
Efficient. The Bodies are Efegant, Handsome, and Comifortable.

New...

Prices.
10-12 hp. - - £525
12-14 hp. - - £600
1416 hp. - - £650 \ oo —
1620 hp. - - £775 [y
26-30 hp. - - £1,000 B ol et e S

Delivery from
Stock.

SCOTT MOTOR & CYCLE.CO., LTD., yomge ou= ioms

Palmerston, Christchurch.

ety | | Bradley Bros.

All Branches of the T'rade Supplied. ey
Designs and Estimates given for Silver Presentation Cups A~
and Trophies.

For
Stained Glass Windows

and Artistic Leadlights.
&

Holders of
FIVE GOLD MEDALS,

189 MANCHESTER STREET, Christchurch

(Opposite His Majesty's Theatre), TELEPHONE 1920.

- . . the only award for Leadlights at the
g Twenty Years® Reputation. New Zealand International Exhibition.
s

§ o BRAND*BRA ND

& g On E B ﬁ

= TRADE MARK. n Cvery Jag.

E g Tinted Scale Drawings Supplied, with
& . ' ‘\,ﬁ MANUFACTORED T¥ Sizes, on Application.

s N Wilson’s Portland Cement Co. |5 A a

£ - Agents in —

§ e e Cove S-LU AUCKLAND FIAA

BRADLEY BRros.

WATKlNS, TYER & TOLAN, Ltd. Victoria Square,
(printrs of 'Prosress)  Progreseive Printers 252 Colombo Street - CHRISTCHURECH.

g6 Cuba St Wellingion \ )
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The Austral

SIMPLIGI;‘;. EEFIGIENCY.

Advantages :

ASK YOUR ARCHITECT TO INVESTIGATE

(Late
Magic)

ECONOMY.

Reversihle
Window Balance.

(PATENTED)

No Pulleys.

TOP;BASH, SWINGING FOR CLEANING.

style.
m illustration.
frames.

of the room, as shown.

MAXIMUM OF VENTILATION.
secured by the use of tins Ralance than by any other method of
hanging sashes, as they can be opened in the mddle as well as at
the top and bottom, directmg the mncoming atr upwaids, and allow-
mg foul air to escape, thas avouding draughts.

ITS SIMPLICITY AND EFFICIENCY make
to every kind of building, Private House, Hospital, School, Fac
tory, Public or other buildings.

THE LARGEST WINDOW can be opened or shut with ease.
DOES AWAY WITH all weights, pulleys, cords and bos frames.

WINDOWS AND FRAMES fitted with these Balances cost no more than when made 1 the ordimary

EXISTING SASH WINDOWS can be altered at a small cost to admit of nse of these Balances, as shown
ALL WINDOWS fitted with this Balance are perfectly watertight, and will not ratile nmor jam i their

CLEANING.—The whole of the outside of the window can be cleaned with ease and safety from the insde

{Late
‘Magic’
Patent)

Austral

Sash Balance Co., Ltd.,

_Weso opice: 33 FEATHERSTON STREET, WELLINGTON, eusoue sisr.

No Sash Weights,

More wventilatiorn can be

1t smtable

All the fittings are 1 sight.

No Springs.
No Chains.

No Cords.
No Box Frames.

IDEAL VENTILATION is obtained with windows fitted with these Balances as an mnlet of 7 inches can be
secured for {full width of frame between the sashes, before the lower sash nises above the sil, thus secunng

good ventilation without a direct drzught mnto the room , and in this position the sashes can be also locked
securely agamnst intrusion

CLEANING THE LOWER SASH

PEPPP0E 4 4440004440040

The Great New?$
== Industry. ==

MIRACLE BLOCKS.
BEST ON EARTH.

Machines ete., for everything m the Concrete
Line manufactured by the

Miracle Pressed Stone Co., U.S.A.

SoLE AGENTS:

C. A. HAMLIN & CO.,

AUCKLARD.

e s s d ot o aasdady 00##0#:

“PROGRESS.”

Enclose Postal Note for five shiflings,
and you get the best monthly in the

Dominion for One Year.

The Best « Cheapest

i

R

==TWYFORD'S—
SANITARY CONVENIENCES.

Ta be obtained from all Leading Plambers.

You secure Higher Relief and more Sharp
ness of Design with

ANAGLYPTA

than with any other CEILING or WALL

DECORATION, To be obtamed from ;—

R. & E. Tivgey, & Co., Ltd., Wellington,
Wanganui, Palmerston North.

R. Marmin, Wellington.

Jacgson & Co., Wellington.

§ Impey, Lrp., Auckland.

Hirr & PLUMMER, LTD., AUCKLAND.

M. J. BENNETT, Auckland.

§ T. H. Davies, Christchurch.

W. Sy, Christchurch.

Paron & Macpoucarr, Christchurch

AnpREW LEES, Christchurch and Dunedin.

I. J. WrigHT, jor., Dunedin.

J. Savace & Son, Neison.

J. BELLRINGER, NEW PLYMOUTH.

(r

Keep your Eye

On the Three Distingmishing
Features of the. . .,

4-CYLINDER

F-Nl 4-H.P. MOTOR CGYCLE FINI

1.—F.N. 4.Cylinder Engine of 4-H.P,
2.~-F.N. Beve! Gear Transmission.
3.—-F.N. Spring Compensating Forks.

A single glance at the F.N. 4-Cylnder
Motor Cycle suffices to realise the very prac-
tical arrangement of the machine which
makes it less complicated than any other
motor cycle.

SOLE NEW ZEALAND AGENTS:

E. REYNOLDS & CO., LTD.,

WELLINGTON,
E CHRISTCHURCH and INVERCARGILL.

?
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-
| FiNgELY GROUND.
HARTMANN'S ANTI-CORROSIVE PAIN1" B[ Phetrwrerendn|
" !
HYBHAULIG LIME Tyt Besr Buicpiwg LIME......
I * RED HAND"” BRAND SaTs 1IN Wer or Dry Positians
' . Traot * MaRk, ANUFACTURED B
l Higs-cLass, Elastic, Enamel Pawmnt Doe}s not crac§< ar pee} lMANUFACTUREDCE;} NT C
off, has preat covening power, and its lasting quahties wil )
outlive severalgcoats of ordmary pame Highly recommended for AUCKLAND. WILSONS PORTLAKD E Os
its profective gualities to busldings, rron wark, outsile and inside Agenls in Lo LiMtren,
work, and for all purposes where a first-class paint is required. EsTaBLiSHED 1878, guery Centre. Avckland.
i
A High-class Japan Enamel Paint, of exceptional
LACVELV A. uality, for decoraive work  Possesses e e e e B
durabihity of inish.  Can be toned to smt any cotour.
LS i Vo PP INPINA N PNt TE o P nSINP

HARTMANN'S ANTI-FOULING COMPOSITION, Forsiipe’ bottoms

H.M. Warships, and the principal shuppmng compantes of the world

wats: FRANK GRAHAM & SON,
200 Hereford Street............ CHRISTCHURCH.

Teief)hom’ 1819.

SOUTHWORTH & PETERS

Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES

1 59 saHSbupy St"eet’ Wrste us for
CHRISTGCHURCH. Free Estimates

'F. B. HUGHES,

New Coronation Studio.
2 VICTORIA SQUARE, CHRISTCHURCH.

Specialist in Racmg Trottmg and Prize Stock, also 1n
Fiashlight Photography.

A Motor always ready for Country Engagements,

GNP A s AN N SR TN A e P SR PN e AN e o D

JORDAN PATENT HOT WATER BOILER.

. 203 Gloucester St.,
o AN Christchurch, N.Z.
— % Mr. Jorpan, Nov.z, 1906,
Dear Sir,—In answer to
| your enguiry as to the
W eficrency of your Patent
Tubular Boiler as a heater
oo - ¢} for a domestic hot-water
= service, we beg to state that
we have given it a thorough trial, and are satisfied that for economy of
fuel and rapwdity of heating there 13 nothing in use to equal it
Yours farthiully, CoLLins & HARMAN,

soleazert THOMAS E. HAMMON,
80 Lower High Street, CHRISTCHURCH. PLUMBER.

6 9 Boilers and
I d ea Radiators

FOR WARMING ALL KINDS OF BUILDINGS.

Meet Every De-
mand made
upon  them

for

Reputation
Reliabitity

Efficiency

AND

fconomy.

|
|

¢« IDEAL" Heating Appliances were awarded the Grand
Prix at Paris in 1900, and again at St. Louis in 190y, These
were the only prizes awarded to any Manufacturer of Heating

Goods,
Architects and others are, therefore confidently a-sured
that in specilying *IDEAL” Heating Goods they will get
Ideal Service and the utmost satisfaction as to results, at the
smallest running cost.
Over 40 * ldeal ” Heating Installations supplied in N7,
to date. ]

JENKINS & MACK, wettington.

SOLE AGENTS FOR NEW ZEALAND.

| axtHoR p RnEY v | 145 LANBTON QUAY, | snancis nounss
i WELLINGTON.
|

!
|
'RILEY & HOLMES, i
|
|
{
|

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

I
! 81k W. G. ARMSTRONG, WHIT-
worte & Co.’s High-speed
i Tool Stee}, Twist Drills, &ec.,
WeLr Firgs (Bowes' PaTent) 3 Machine Tools, Cranes, &c.

Enastic PULr PLASTER.

PateNnT FIREPROOF METAL LATH

iL,mcxsumE Steam  Motor

Wacon, Fust agaiast all

The most econonucal fire

existing. {
, | Comers,
ArtisTic METAL WoRK 1n Elee- 4 gana7ir-on Iron CEMENTS. For

tric Light, Gas Fattings and Ii stopping holes in castmgs,

Furmushings, and leaks 1n engines & boz]ers

i

The Wellmgton Motor Garage.

-
W, H. TRENGROVE, #. E. PETHERICK,

Lats Foraman Massrs. [nglis $ros. Lats Farnmar Roias & Hurrsdl Carnage Bidg. Co.

TRENGROVE & PETHERICK,

PROPRIETORS.

MOTOR CARS of all makes thoroughly Overhauled and Repaired.
PISTON RINGS Fitted. RE-BORING CYLINDERS a Speciahty.
Compression Guaranteed.

TYRES and TUBES VULCANIZED and RE-TREADED at shortest
notice by Latest Apphances.

AH kinds of BODIES and TONNEAUX built to Order. Cars Stored.

Note AbDRESS: TELEPHONE NO. 2603.

o HARRIS STREET, WELLINGTON.
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MOTOR IMPORT Co.

Somerset Buildings,

154 HEREFORD ST., CHRISTCHURCH,

SUPPLY

Any Make of Car

AT LOWEST
PRICES

If YOU are thinking of BUYING It Will Pay You I

write for a Quotation.

Sofe New Zeafand Representatives of the Und:r-
writing Members of —

LLOYDR'S, London—Motor Car Insurance

RILEY CYCLE CO., Coventty—Tuley Cars, § h.p. & 12/18 hop,

ALBERT FRANK, Bierfisld-—Lamps & Geneial Metal Works

CITY IGNITION €0., London— Electrical Goods

ADVANCE ENGINE €O., Northampton—Petrol Engmes and
Motor Bicycles

JOHN KIRKALDY, Ltd., London—Petrol & Heavy O1l Engines

HOWES & BURLEY, Birmingham-—Motor & Coach Fittings

W. H. WILCOX & C0., London—Lubricants of every de-
scription, for Oul, Gas, & Steam Engines.

P.O. Box 464, Christchurch. Telephone, No. 1742.
Cables & Telegrams: “AUTOCAR " Christchurch.

1

Noveumser 1, 1907.

NTERIOR.
DECORATION

THAT

RETAINS
ITS & a %
BEAUTY !

A
A
i --h;'/,a Ceilings

RSO | Wall

Are in highest favour with prac-
"tical and artistic people alike,
Countless beautiful designs with Bor-
' aders, Friezes, Dados, and every detail
«tomatch, Easily applied in old buildings
A0ver plaster, or in new ones where plaster
Yis not required, Fireproof and sanitary.

EXPENSIVE? Not at aill First
Lost is small. Estimates given if you send
san outline showing shape and measurements
1of your ceilings and your walls,

Manufactured by The Motallic Roofing Co., Lid., Toronte.
SOLE AGENTS:

SMITH & SMITH Litd.

DUNEDIN. WELLINGTON. CHRISTCHURCH.

- LINK-BLADE SVSTEM -
EASY TO CLEAN.

TESTIMONIALS FROM ALL PARTS PROVE IT,

Send for full particulars to the Sole New Zealand Agents :

A. & T. BURT, LIMITED.

COURTENAY PLACE --- --- WELLINGTON.
PRICES ON APPLICATION,

READY...
0, ROOFING rix

Roofs

-
2.2

THE PARAFFINE PAINT COY., San Francisco.

ESTABLISHED 1884.

Samples and Prices from
E. REECE & SONS, CHRISTCHURGH.

J. NURNS & CO., LTD., Auckland.
. PRIEST DGATE, S, .
H. WILLIAMS & SONS, Napfer. LhEs DENNISTON, B torury

JAMES W. JACK, Wellington. Ti!OMSDN, BRIDGER & CO0., Inveroargifi. J

The Business Graphophone
i et Saves 50 per Cent of the Cost

You are a busy man and appreciate the saving of 505 of the time of tugh-priced men.

The Business Graphophone does this,

It 1s more economical and accurafe than your present method, with none of the
senous and annoying features of the stenographic service.

The usual changes and corrections are readily made at any part of the dictation, and
mterrupbons ase met with equal case.

It offers you the privacy of diciation and everready service, while the COST OF
MAINTENANCE 15 about half the cost of the old-fashioned stenographc way.
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EDITORIAL COMMENT.

A New Year,

WitH the present issue this Journal enters
upon its third year. Irom a humble begin-
ning, in point of columnar space, PrROGRESS
has gradumally expanded in scope until,
at the present moment, there are con-
tained in its pages upwards of 50,000 words
composing those articles in the various causes
which originally prompted its institution,
The circulation of PROGRES$S has also in-
creased in similar proportion to its bulk;
this directly resulting from an improved liter-
ary aud typographical standard. Con-
sequcntly, its force as an advertising medium
has come to be fully recognised by firms whose
professions or lines of business require pub-
licity in its columns As the organ of the
Dominion’s and the world’s progress in science
and invention. PROGRESS hopes to continue to
merit the many hundreds of good opinious
that have reached the editorial office from
time to time.

Tie New Patent Law of Great Britain.

Brroxy the Legislature was prorogued the
ocher day it passed the new Patent Act. This
measure, of 30 clauses, provides :— (1) For
somew hat entending the scope of the official
search : (2) For refusing the grant of a patent
altogether in lien of requiring a specific
reference, if entirely anticipited by one patent.
{(3) For post-dating an application in case of
disconformity between the provisional and
complete specifications:  {4) For revoking a
patent or registered design, if the patented
article or precess is not mantfactured or
carried on 1o an adequate extent within the
Unitel Kingdom within four years of the

date of the patent, or one vear from the date
of the registered design; (5) For restoring
patents which have{been unin.entionally
allowed to lapse by non-payment of renewal
fee: (6) Fot patents of addition carrying no
renewal fees; (7) For extending the grounds
for opposition and granting power to award
costs ; (8) For extcusion of the term of design
registrations for a seco1d term of five years,
and for a third term of five years; (g) For
giving any person who would have heen
entitled to oppose the grant of a putent,
power to apply to the Comptroller-Ceneral
within two yesrs of its date to revoke a
patent on certain grounds; {(10) For giving
power 1o the Court to extend the term of a
patent for a further term of seven or even
fourteen yeais; {11) For enabling twe or
more provisonal specificaiions for cognate
inventions, to be completed under one com-
plete specification, and for a single potent to
be pranted thereon - (12) For the filing of
specimens of chemical inventions.

The new Act will applv to patents granted,
designs registered, and appiications made,
before as well as after the commencement of
the Act. except where otherwise expressly
provided.

A full analysis of the chief points will he
found in our Fngineering Column, f~om the
pen of Mr. Croydon Marks, M.P., specially
contributed to PrROCRFSS,

The Brennan NMono-rait.

Frow Mr. Black’s pen, in an article on “Light
Railways”’ in our Engineering Colummn, we
have to-daythe first pronouncement on the ex-
citing, suggestive, and most interesting inven-
tion of the famous Australian, ‘Three
things stand out in Mr. Black’s paper,
They c«re: first, it is fair to conuclude
that every Brennamn truck must have its own
sepatate gyroscope; secondly, that the
possibilities enclosed in the chamber where
these machines make their fearful number
of revolutions are such. as 1o make one think
seriously ; thirdly, that if the new invention
is ever a success in the working stage, it
will be more conspicuous as a temporary
expedient than as a permanent railway
traffic factor. Mr. Black's last con-
clusion is not likely to find a single dis-
sentient. It is that the best course for the
Dominion in this matter, is to leave the
experimenting necessary for the develop-
ment of the Brennan invention to the engi-
neers and workshops of Great Britain. ‘That
will be better for the Dominion, and better
tor the invention.

The New Airships.

W rTHour mformation as to the frials at James-
town, 1t 18 ot posstble to arrve at any very definite
conclusion as to the progress attained to-day in

the flying™art. The fact 18" that, while enthusiasts
are gloating over predicted results—Mr. Stead, for
1astance, says that successful construction of air-
ships will destroy war quicker than the Hague
Conference, and General Baden - Powell agrees
with him to almost the whole extent of his conten-
tion—practical men are rather coming to gnef with
thewr newest ventures. For example, Mr. Well-
man's dingible balloon and the milhitary balloons
ILa Patrie and Nulll Secundus—the first the work
of the War Department of France, the second the
fruit of years of experimenting by the military
balloon department of the British army—are evi-
dently the prize individnals of the balloon flotilla
of the world. The great dingible developed from
the designs of Connt Zeppelin for the (erman

army, and known as Parseval, is of the
same type of '‘assured” successes, and the
Russians have announced amother, Now Mr,

Wellman's dirigible’ and the English War Depart-
ment balloons were both smashed to pieces the other
day by a hurricane. In plain Enghsh their dis-
comfiture has demonstrated that these craft are
not what at sea would be termed seaworthy.
They are built stiffer than the first of their kind,
and they carry more power, thanks to the inven-
tions of the period that has elapsed since the first
demonstration. But they are no whit better for
praciical purposes than the dirigible of Captain
Renard, of the French army, which made such a
sensation 1 the year 1885 by achieving a flight of
21 miles an hour, half of it against a head wind.
The others have carried prime ministers and ex-
plorers, but they have none of them done more
than the dirigible of Captain Renard. In the
dinigible class the problem of constructing a’ craft
that shall keep®the air in all weathers has yet to be
selved. Tt is of course nearer solution than it was
twenty-two years ago. but the distance from practi-
cal dependability still represents, apparently, a
vast gulf. Omn the other hand the champion of the
aernoplanes, M. Santos Dumont, who flew last
year so well in Paris has again taken up the dirigible
and confessed to a deplorable failure of his aeroplane,
and 1s at present hidden wunder the shadow of a
promise to do somettung. ‘The brothers Wright,
at the same time from whom so much was expected
and who have been the centre of much prophetic
devotion in the United States, have not been heard
from. The Dominion, in the person of a Dunedin
citizen has added to the hopes of the world its mite,
with a machine of which not even the journalist who
described it has the faintest idea. TFor the present
then the outlock in the matter of the mastery of
the air by enterprising man is not of the best.
Some balloons during the present year flew some
hundreds of miles. } Butf their round unsteerable
predecessors did the” same’ thing a century ago.
How rehable they were as guides was discovered
by the unfortunate Andre in 1887, in his attempt
on the Pole.

Ship Fires.

A SHORT time agu the insurance companies main-
tained an inspection of cargo during stowage.
There were then no fires. Now there is no inspec-
tion of cargo, during stowage ; and firesrage. They
are on the up grade for size and destructiveness, and
they have reached present high-water mark with
the disaster on the Turakina. No one can say how
many hves and how many thousands worth of
property they will go on to destroy. The plain
meral 1s that the sooner we get back to the mspec-
tion the hetter. Who is to do it, and who is to pay
for it ¥ 7That is another question. But if fires are
to cease at sea, there must-be an inspection. On
the other hand, if there is no inspection fires will not
cease at sea. The Royal ( ommission of last year
had a deal to¥sayFabout spontaneous combustion
and similar matter ; but the main moral of its
report was the imperative need for inspection.
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Electricity

NOTES.

There has been a consuderahle drep in the receipts
of the Christchurch Tramwavs during the last three
months, which must be due m a large measure to
the exceptionally diy season the Canterbury capital
has evperienced durmg the winter, a state of things
which has enabled other means of locomotion o be
followed by the population.

P P N

The pumps for the new
Rosz Flat Gold Mning
Company will be of the
electrical turbine type,
similar to these installed
for the Kelburne (Welling-
ton) water supply. Tlhe
sinking puwp, however,
will be of the wvertwal
type, and each umt will be
capable of driving 10,000
gallons p munute, which
should be ample, consider-
ing that the Ross United
had only about 120 h.p.
at thewr disposal with a
power capacity ¢f about
8560 gallons per rmunute.

< k ¥ % % x%x

A poll was to have reen
taken ot ‘Wanganui on
the 28th ult. for the pur-
pose of ramsing £5,000 1n
order to proceed with the
amended electrical tram-
ways scheme for that
borough. Sleeper construc-
tion on a ballast founda-
tion has been selected tor
the Wanganwu track with
overhrad feeders, wooden
poles, and span construction with centre running
trolly. A smgle trolly wire of 2/0 B & $ gange,
with double trolly wire at passing places, will be
used. The gauge of the track will be the standard.
The machmery will be of the Flertrical Coastruction
Corapany’s well-known type, and wil consist ot

two 75 k.w. generators direct coupled to two suction
gas engines.
* Ok f ok ok ok

Cheap power would prove an important factor in
the reduction of freight charges irom Lytielton to
Christchurch. “Fo tlhis end the electrification
tha.t.sectlon of the ratlway shouald be scrioasly
considered by the ZSovernment \Water turbines
could be i tihsed for generatmg cnrrent at the
Waimalarir, and by this means fully 6,900 h.p.
would be inmediately avadable.

WOk R Rk R

An ingemous svstem that wil materially reduce
the cost of cabling 15 about to be nsutnted m
the Dominion 1t s known as the " N M.”
system, for which Mr. Clement Newton hold= patent
tights for the Southern Hemisphere. Mr. Newton
is the Australian manager for the British Insulated
and Helsby Cable Company, and has studied for
years past the question of economy m regard to
cable communication. In a futuie ssue of F RAGRT<S
we hope to publish [ull details of this splendid m-
vention. Let 1t suffice here to state that the m-
ventor claims that where 1t costs 3s per woid to
cable to London at the present day, the cost under
the * N.M. will be reduced by 50% We under-
stand that the system will he used 1n conunctien
w-:th_any code book and also with any private codes,
provided that the code words ore all nunihered,

¥ ok ok ok ok &

We have long been accustomea to the central
station in electrical matters, but 1t was scarcely tu
be expected, even in this age ol progress, that music
would some day be retailed to the consumer 1 the
sanie manner as lighting or power.  in Dr. { haddeus
Cahiil’s marvellous electrical iy enticn for producing
whaf nught be called scientinicallv accurate harmony,
lies the solution of the problem of peifect represen-
tation of music at nommal cost to the hovsehoelder.
Dr. ( ahnll calls s 1pvention the ' Dynamophone ™'
#nd although 1t 15 impossible here to describe the
tortucus pnd difficult pathway of his progress, or to
tell of the obstacles which he was compelled to
surmount, it will be sufficient to explam, simply—
lor 1t 15 really sunple—how he finally solved the
woblem

NEW PLYMOUTH LIGHTING

NovEMBER I, 1907.

Electricity hke sound, travels im waves or vibra-
tion=, electricity 1n the ether, ard sound n the air.
Why should there not be a way, argued Dr. Cahill,
for producing the various vibrations correspoading
to the pitch of a musical note by clectricity and then
changing them 1nto sound wibrations ?  This was
the problem he studied  and he hinally bit upon the
use of eleciric dynamos TFach dyname was so
built that 1t gave out aliernating currents which
vibrated at a certain rate. Fach dynamo produced
vibrations representing a single pure n.usical note,
or a smngle one of Helmboltz's turung forks  Other
dynamos or alternators were used to represent
other pure times, until in the present wnachine Dr,
Cahill bas no {fewer than 143 such altermators,
They are placed upon great steel shafts, and operated
by power machinery., Fach alternator 15 connected
bv wires with the ployving kevboard in ancther roon
When one key 1s pressed one alternator gives off
its vibrations ; when two are pressed, two alter-
nators come 1nto play. Let us suppose, row, that

the plaver wishes to pruduce the peculinr <weet
ante of an A string (open) npon the violm, The
gronmd tone of an A string has 435 wibrations a
second. (e key, controlling ore alternator, will
produce this ground tone, but 1t will sonnd mere
Like a flute not~ than a viehn noter  Hainomes
must he added—e~actly as Heluilioltz built up a tone
with as tuping forks  Stops aie drawn produocing
the Arst harmomc, 870 wvibrations, the second
haimonye, 1,303 vibrations awd so on, until the
approximate ncte ol the violin s reached  In other
werds, the player, by using the propet Leys and
stops can construct the toaes of any instrument
he wishes  He can have the cleal note of the tiute,
the heavy burr of the 'cello, or the squeal of the fife.
The quahties of all mstruments—the vivacity of the

NEW PLYMOUTH LIGHTING.

12 kw, dircet-current shunt-wound generator,
coupled te 2 Carrick and Ritchie 12 high-
pressure double-discharge turbine; set running
at 1100 r p m.

pano, the emaotion of the viohn, the purity of the
clarmet, ar= thus witlun nstant reach of the pliyer
upor a mache of this tyvpe  The present 1nstro
ment with 143 alternators, winle producmg the
most extraord mary results, will not reach all of the
combinat'ons necessary, let us say, to produce the
ats ellons comples mmusic of an orchestra bt the
1asentan 15 already planming a mnch lrger machine,
with hundreds of ~lternators, uper which eight or
ten rusictans may  perform together, making possible
hetghts of mustcal harmony nes er before imnagined

Telephonic attachirents are proviuded for the
" delivery " of Dynamophone music huudreds of

90 k w alternating-current generator, sagie-phase, direct-coupled to 152
b h.p. Carrick and Ritchie high-pressure 27m double-clischarge turbine ;) set running at 500 r.p.m.

miles awav frcm the generating centre, thus it wi'l
be possible to hear cheaply either the most popular
or best music ¢ f the day.

* k %k B % o«

Smce Dunedin acquired a pubhc and cheap
electrical supply frem the Waipor: a demand for
electric Iifts has ansen. A, & T. Burt Ltd. hav
just mstalled one of these hits for Messrs. Herbw*
Haynes & Co. Ltd., and 1t has a capacity of 20 cwt.!
which 1t will bandle at a speed of 80 teet per mmute
through a sparce of 45 feet. The energy 15 supphied
from the Corporation mams. A 5 b.h.p induction
motor drives the hift, the motor heing manufactured
by Crompton & Co., London. The maotor, bv means
of a belt, transnats its dnve to a counfershaft,
which 15 fitted with a long cvhnder, from which
two helts, one siraight and one crossed, drive another
shaft on which three pullevs are fixed, two heing
loose and the centre one fast, This shaft is elon-
gated and terminates 1 a worm engaging a worm
wheel, cn the shaft of
which the winding drum
15 carried.  Tn order to
operate the Uft, the
motor 15 started run-
ning ; and by means of
a striking gear, which 15
actuated by a hand rope
gomng to the lottom of
the well either the
straight crossed belt can
be brought over the fast
pullev and the hit cage
either made to ascend
or descend. There are
several small improve-
ments which have been
specially designed by
v. & T. Burt, Luu-
ited, m all cases the
function of these beng
fcr safety. One paracu-
lar apphance 1s a lever
engaging the hand rope
to be used as an emer-
gency stop, mn the event
of the hit attendant, m
travelling up or down,
requiring *o stcp sud-
denly, all he has to do
15 to pull the lever and
the helts are thrown mio
the oft position Another teature 15 the automatic
arrangement for operating the gates. These pates are
always clused when the hift 15 anway from the floor,
as thejlift ascends, 1t opens the gate, which 18 opened
wide simultaneously with the cage Hoor coming to the
level of the warehouse fioor , as the lift passes this
floor, the gate 15 released and falls back into the
shut position. The idea of this 13 to prevent the
gates guardmg the well bemg carelessly left open.
the hit is alse provided with automatic Lit gear,
which comes mto operaticn 1mmediatelv the rope
breaks or slacks  [n order to take power, the rope,
after taking several turns round the winding drun,
termmates m one end of the chge and the other on
a’ counterweight, which 1 weighted to the weght
of the cage plus half the mavimum load.  I'o mani-
mise fnction, the worm runsin a bath of ml, and ol
bearings are of the seli-mling 1ype, Messts. Burt
have the honour of installig the first electric ift m
operation worhed from Warpori.

Electric Lighting at New Plymouth,

The electric lighting undertaken by the
New Plymouth Borough Council has been an
anqualified success under the guidance of Mr.
H. Black their hard-working engineer.

Last vear the corporation decided to install
a g0 kw. turbo-alternator direct-coupled
ser, and under keen competition the contraﬁ‘
was sexured by Messrs. Turnbull and Jones,
Itd., of Wellington, Dunedin, Christchurch
and Auckland, whose piice for the complete
plant was the lowest received.

The specification, which very ably deserib-
ed the requirements of the Corporation, was
drawn up by their electrical engineer, and the
new plant consists of one go kw. turbo-
alternator running at a speed of 500 revolu-
tious per mdnute. The 152 b.h.p. turbine is
by Messres Carrick and Ritchie Ltd. of London
and Edinbuigh, being of their high-pressure
double-discharge type, with 27" wheel.
The alternator is by the British Westing-
house Electric and Manufacturing Co., Itd,,
of London and Manchester, and is capable
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of generating current at a pressure of 2300
volts, the periodicity being 50. This set is
shown in Fig. 1. Fig. 2 shows the exciter
set, consisting of a Carrick and Ritchie 12”7
high—pressure double-discharge turbine,
direct-coupled to a 12 kw. Westinghouse
direct—current shunt-wound generator, the
voltage, at 1100 r.p.m. being 125.

The alternator, having the same voltage
and periodicity, is capable of being synchron-
ised with the old Brush zlternators, and is
of equivalent capacity to the whole of the
original plant.

The switchboard supplied with the plant
consists of highly polished slabs of the finest
Sicilian marble, fitted with all necessary
instruments, and arranged by the contractors,
and the complete plant is of the very latest
design, embodying all the newest develop-
ments of electrical and mechanical engin-
eering.

Notes on Water Turbines.

By H. S. King, A.LT.v]

The study of hydraunhics is by no means so res-
tricted as 15 generally understood, and although
turbines formerly only included honizontal types,
vet the term is mow appled to all water wheels
m which a relative movement of the water to the
wheel causes reaction.  The earliest forin of turbine
was the reaction wheel, teing a turbine withcut
guwde blades. In this type a hollow wheel or casing
revolved on a hollow spindle, the spindle was

drilled where it lay nside the wheel, and formed
the passage through which the water entered,

the casing had tangential nozzles through which
the water left, the reaciion of the water on the
casing causing motion.

1f the best velocety, that due to head, be emploved,
an efficiency of .4 15 attamable with this type of
turbine, but otherwise there 1s a considerable waste
of energy.

This fact led to the wntroduction of gmde bilades
and curved vanes, and the invention by Messrs
Carrick and Ritchie, ¢f London and Edinburgh,
of the true turbine, In designing and constrecting
the vanes, care s taken to avoid unnecessary friction
or 1esistance the surfaces of the vanes are kept as
smooth as practicable, and the ends carefully
fapered and rounded oft when the water enters.
Wrought-rron or stee! vanes are preferable from a
theoretical point of view, as they ofter less resisi-
ance to tho passage of the water, but it 8 found n
practice that vanes cast m one with the rest of the
whezl are more substantial and less hable to rust
and ars alniost mvanably adopted.

The imethod of measuring the horse-power
obtainable from a waterfali 1s so well known that
a desctiption thereci m a short aracle like this g
UnRnecessary.

The first turbmes to be unsed in this country for
electnc hghting and power purposes were four 50
h.p. vortex turbines, operating on a fall of 276,
supplied by Messts. Gudkes and Co, of Kendal
for the late Electnc Lighting Syndicate, Weliington,
The chief trouble with turbines requ-red to run
steadily used to be, and still 15, to o smaller extent
the governing , especially 15 this the case with low
falls, where the large volume of water to be promprly
handled calls for conswderable power {0 actuate
the regulating gates, and when the friction ansmg
from large movements of massive regulating ma-
chimery gives rise to very violent ‘* huntmg.” It
may be taken 2s a yeneral rule that the higher the
fall, the better the governing, and ot recent vears
s0 many mprovements have been made mn this
direction, that there are now governors on the market
which will give very satisfartory results when used
with properly constructed turbires,

The testing of a water-power plant, as regards
its efficiency of working, may be divided into two
classes (—

(1) The testing of the out-works, snch as the

races, sinices, etc., and

{21 The testing of the turbine itself,

The main supply pipe and regulator slmices may
be tested, as to the loss of head, by means of a
pressure gauge. From a measurement of the
auantity of water flowing, the wvelocity of the
water flowmng, the velocity of the water in the pipe
may he calculated. This will give the head dne
to velocity 1n the pipe.  Sunlarky by means of a
vacuun gauge the efficiency of a suction pipe
may be ascertained.

On the Contment and in America the ntilisafion
of water-puwer for electirical purposes has been
snccessfully carmed ont m mdividual places on a
ggantic scale, [ have been unable to do more
than brielly indicate a faint outline of thns interest.

mg subject, but if the great resources of this Do-
muon, with its waterfalls developing so many
thousands of horse power, were harnessed, a great
it would he given to tuany ndusinies, and our
commerce would be greatly enhanced.

Comparative Efficiency of Various
Electric Lights.

Comparative tests have been made between Moore
tubes, Nernst lamps and the usual type of mcan-
descent electric lamps, says the Elecirical World.
The Mocre tube used was 179 feet long and 12 inches
in diameter, It was located 17 inches below the
ceiling, which latter was 10 feet 11 inches from the
floor.  There were seven six-glower Nernst lamps,
with opalescent glebes of a blush tmt. The n-
candescents were 113 in number, 88 bemg of 8
candle power each, and 25 of 16 candle power. All
were wired to moulding on the ceiling, excepting
20 of the larger ones, which were used with opague
reflectors and had wvery little effect on the ultimate
results. Measurements of illumination were made
by means of a Weber photometer located suwcces-
swelx at seven (ifferent points thronghout the large
room, and uniformly 34 mches above the floor.

The numt of illumination aused was the lux, which
is the 1llumination produced on & plane surface by a
source of 1 candle power at & distance of one metre,
the rays striking the surface perpendicularly, The
periodicity of the current was 60 cycles. The
average voltage durmg the test was 243 for the Moore
tubes, 244 for the Nernst lamps and 177 for the
mcandescents. The dluminants were located above
the plane of (llummation at different distances,
bemng 6 feet 8 inches for the Moore, 6 feet for the
Nernst and 7 feet 10 mnches focr the incandescents.
The current conszmption 1a kilowatts was 3 15 for

the Moore, 3.92 for the Nernst and 4 13 for the
incandescenisy,  The average intensity of hornzon-

tal iiumination was 63 for the Moore, 44 for the
Nernst and 15 for the incandescents This made,
per unit of power an average of 20 luces for the Moore
11.2 for the Nernst and 3.6 for the mcandescents.
To bring the illumnation from the two latter up to
the standard of the fermer, without altering the
heights of the Mluminants, would have required an
output of 7 kifowatts for the Nernst lamps and 23
for the incandescents as compared with 3.15 for
the Meore, Placing all iiluminants at the elevation
of the Moore tubes and obtammg equivalent rilumin
ation from all the required output would be 3.15
lnlowatts for the Moore, 8.65 for the Nernst and
I6 63 for the 'ncandescents

Trouble Caused by a Wireless Station.

The guarterly firte report. No. 3, of the
electrical bureau of the National Board of
Fire Underwriters (U.S.A.), makes note as
follows of a very interesting and, it would
seem, unusual occurrence,

The sending station apparatus of a wire-
less telegraph system was supplied by a
3kw. 2080-115-volt pole transformer on a
three-phase system. This transformer broke
down because of high voltage reactions
caused by the wireless apparatus, and was
replaced twice by other 3kw. transformers
in parallel. all of which failed. A 7ikw.
transformer was finally installed and operated
satisfactorily.

In transmitting signals the secondary
voltage (118} was raised to about 20 000
volts, which was impressed on the aerial
conductors on the mast. It was found that
this equipment when in use produced several
breakdowns in lighting and small motor
circuits in the neighbourhood supplied by
other transformers of the same system.

In a doctor’s office diagonally across the
street from the wireless station were incan-
descent lamps and small motors supplied
from a transformer, whose secondary line
paralleled the secondary leading to the wire-
less apparatus. The reactions in the system
caused by the sending apparatus of the wire-
less station caused the Edison plug fuses
in the service entrance box to be blown
violently, and destroyed the windings of
a small motor. It is reported that these
breakdowns were accompanied by flashes of
flame about the apparatus in the office.

Removing the doctor's service line to a
position, where it no longer paralleled the
wireless secondary cirenit, corrected the
trouble in this office. The wireless com-
pany also improved the contact of their
ground connection, but it does not clearly
appear how much this had to do with pre-
verting further troubles. One of two other
installations in the neighbourhood, a closely
built-up city block, were affected to less
degree. A number of telephones were ren-
dered useless during sending of wireless
messages, the code signals being loudly
heard in the receivers. ‘This was remedied
by the insertion of suitable capacities in the
telephone service circuits.—Electrical World.

Mining at Ross Flat.

[By ] W.F.]

The cormpany which wes recently formed for
working Ross I'lat has a capital of £70,000, that
amount being uver-subscrived ; consequer tly, thare
is hitle doubt that the vadertaking s destined for
SUCCESS,

Tn August 1863, this goldfield was first opened,
the wormngs heing confiar¢ to the shallow grownd
of Jones Creek, but gcll was afterwards traced
tato Jones Flat, which was worked on a paying
basis for a considerable tune ¢m fhe first bo*tom,
varving down to bf) feet. Subsequentiy, 1t was
found that aurnferous lavers ewvisted below this
“epth, and thus, at the end of 1866, several com-
panies, such a5 ** The Mormmg Star,” * Frince of
Wales ”  * Bcandmasies,"” ete., worked ground at
deeper levels, Tn 18¢8 the New Zealand DParba-
ient passed the " Goldficlde Dranage Bill, which
crezter] @ Drainage Board with rating power,
Under this Act a dranage compony was formed
with a capital of £6000, and this concern com-
menced pumping 1 Janvary, 1870, The apph-
ances of the company effecivally draed  the
workable ground for about mne months, buf the
riting power of the Draizage Beard having failed
to provide fnr the heavy expenditure smirounding
the mamtenance of the steam putpmg machmery
of the draiasge company. the latter ceased opera-
tions.  This had the efect ot stonpms all under-
ground numng m the district, excepimg the ' Cas-
srs ™ claim, which, not bemng connected with Jones'
Flat workings, carmied operations on until the
accidental tapping ef other elaims flooded 1t also.

Durmg the 32} weeks that the “ Cassius,”
“Aortming Star,”  and  CC Excelsior 7 companies
were . full worlkang they produced 1,543 ounces
of gold, and the other compames, of which there 1
no record, probably yielded as much niore.  From
the Dime the dramage company ceased pumping
until 182, all miming on the Flat stopped, leases
beinyg cancelled. In that vear the oss Goldrmmummy,
Company, Limited, was formed with a captal of
£30,000, to drain and work the ground by hydraulic
power. An expensive shaft was sunk and heavy
hydranlic engines and pumping plant were pur-
chased from Messrs, A, and G. Price, of the Thames.
The depth of the main shaft was 342 feet, cutting
through eight rhistimet lavers of payable washdrt.

Alter encountering difficulties 1 opening up
claims at the deepest level, the company worked
for =1n weeks, taking out GH) ounces of gold—
recults which compared favourably with those of
previons munes. At the end of that fume, howe
ever, they had worked too near to the old work
mes, wirch were, as a conseguence, lleoded our,
and the water eventually hroke thiough onil com-
pletely flooded the new nune.

tis ths intention of the Ross Company to clean
out thw ol? United Ross shaft, use 1t for pumnpmy
purposes, and sink a workug shalt m the vicimty
ot the okl ““Cassius’ sorkungs. Fhereit s expected
rich zold will be struck as it 15 on record that the
“ Cassuis ' clum yielded 56 ounces on the last day
before shutting slawn,

The falure of previous companies has been dus
to the foct that wrufficient power bas Teea avalahle
for pumping. Bealng this in mind, the new
company, as has already been reported tn ProGRY 5,
has allowed for every centingency by providing a
morern elrctnic power house sitnated at Kaieri
I'crks, where some forty or fifty Government heads
of water, with a fall of about 270 feet, are availahle,
Tias will give, approwimately, 1060 hp, 900 ot
which shonld be avaidable for pumping. winding,
et

[Ffor the two weeks ending 24th September, the
wages Dill of the Wellington City Council totalled
£3524,
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NOTES.

Alterations and additions to five houses in Christ-
church are now being proceeded with, Archiiect,
W. V. Wilson,

* kK ¥ ¥ XK

A cortract has been let for two residences, North
lasd,  Architect, James Bennic; A. F. TRiggs,
contractor.

L B B 3

A centract has beea let for the fitting of fire-
escapes at the Empire hotel, Wellington. Archi-
tect John 5. Swan.

* % ok & k &

Tenders are shortly to be called for the erection of
a new vicarage at Mornington, Dunedin. Archi-
tect, B. B. Hooper.

LI

The contract for three villas has been let in
Woolston, Canterbury. Architect, W. V. Wilson ;
contractors, Ingram and Kidd.

* &k ok ok ¥

A villa residence in Fitzgerald avenue, Christ-
church is in course of erection. Architect, W. V.
Wilson ; contractor, W. J. Tindall.

* K ® ok k ok

The tender of Jobn Moffatt, which has been
accepted for the erection of the new chimnev stack
for the Wellington destructor, 1s £1225,

¥ K ok Kk ¥ Kk

A superior eight-roomed residence is bemng erecten
in Mountstreet, Wellington, from desigrs prepared b,
James Bennie, architect. A. F. Riggs, contractor.

L . A

A villa residence is in course of completion for
Mrs. Restieaux, at Linwood, Christchurch. Archi-
tect, W. V. Wilson ; contractor, J. Brunt.

* K ¥ x ¥ %

A residence of brick and stone for Mr. J. Orr, is in
course of erection in Sydenham, Christchurch.
Architect, W. V, Wilson ; contractor, C. H. Cox.

L

A very handseme reswdence of seven rooms is
being completed m Central tervace, Kelbume.
Jammes Bennde, archi ect ; O. Maisioson, contractor.

* k %k W ok ¥

A villa residence is in course of erection at Lin-
wood, Christchurch, for Mrs. L. Symonds, of Lyttel-
ton. Architect, W. V. Wilson ; contractors, Ingram
and Kidd.

-

# % ok k ¥ &

A bandsome two-storey residence has just been
completed in Victoria = avenue, Wanganuni, for
Madame Briggs.  Architect and contractor, A, M.
McLeod.

* ok ok Kk Kk ¥

Two two-storey brick and stone residences are in
course of erection i1n Madras street, Christchurch,
for Mr. James Wilson. Architect, W. V. Wilson ,
contractor, F. E, Shaw.

¥ K ¥ ko X%

Tenders will shortly be invited for the erection
of a two-storey block of offices i Hastings street,
Napier, for Messrs. Dalgety and Co., Ltd. Archi
tect, C. Tilleard Matasch.

L I

A large villa residence 15 to be erected for Mr.
Todd, on the River Bank road, Wanganm This
building will set forth wp-to-date 1deas of architoc-
ture, Contractor, Andrew Thompson.

* K k% K %

Gonville and Balgownie, the new suburbs of Wan-
ganui, have been selected for the sites of several
new residences which arelnow i course of erection,
These buildings are all of modern architeciure.

A three-storey brick building is about to be
erected for Messrs, James Thain and Co., iren
merchants, at the corner of Taupo quay, and Vic-
toria avenue, Wanganui. The bujlding will be a
welcome addition, taking the place of the present
old buldings, shortly to be removed. Architect,
T. H. James; contractor, N. Meuli.

# Ok ok ¥ ok ¥

The tender of Muir and Rose, at (8021, has been
accepted for the extension of the Wellington College
1n accordance with the plans of Penty and Blake.
The new building will be brick, two storeys high.

® A koK K K

It was decided at a recent meeting of the City
Council to call for tenders for the erection ot addi-
trons to the Newtown Public Library. In answer
to a counciller, the Mayor said the proposed work
would cost £7000,

* kR Ok ok #

The contractor has been mstructed’ to proceed
with the repairs, alterations, etc., to the Home of
Compassion, Island Bay, Wellin_ ton. The building
was built from plans and under the supervision of
Jas. O'Dea. Architect for repaire, etc. John S,

Swan.
ok ok ok ¢ %k

The contract has been signed for a Gospe! hall, in
King Edward road, Dunedin. The building will
have a seating capacity for 200, besides two large
cloak rooms, ante room for small meetings, kitchen,
and offices, etc. Architect, B. B, Hooper, con-
tractor, W. Henderson.

* & & k X Ok

A handsome memorial pulpit is to be erected to
the memory of the late Very Rev. Father Tews, at
the Basilica, Hill street, Wellington., The columns
will be of white marble, and the balance of mason-
ry of Qamaru stone.  The pulpit will be aporoached
by a stone stair with wrought-iron balustrade.
Architect, John S, Swan, contractors, Hickinott
Bros,

# % %k k Kk k

Extensive alterations are being made to Foster’s
hotel, Taupo quay, Wanganui. The architecis
have designed a third storey which is nearly com-
plete, and, when finished, will add greatly to the
appearance of this old-established amd favourite
hotel. The internior of the new portien of the build-
ing, comprising soimme twenty odd rooms, is to be
finished in an artistic and up-to-date style. Archi-
tects, Atking and Bacen ; contractors, Russell and
Bignell,

® % ok ok 3k ok

A contract has been let for the erection ofa modern
two-storev private resudence, at Kilbirnie, Wel-
Ington, for Mr. M. F. Burke, and will consist of
large drawing and dining rooms, breakfast and
sewing rooms, and domestic apartments on the
ground® floor, withh six bed and dressing roomis,
together with bath rcom, linen closets, etc., on the
upper floor. The kitchen, scullery, and bath room,
etc., are well provided with cupboards, and all
conventences. The hall, drawing, and dining reom
ceilings are to be finished with stamped metal,
while the ceilings of the other main rooms will be
finished with heart of rimu, which timber, oiled,
is to be nsed for finishings throughout the house.
Architect, C. Tilleard Natusch.

L A

Our illustration on the nex: page depicts the first
fire-proof eleciro-glazed dome to be erected mn the
Dommion. FElectro-glazing is the precess of mounting
and wniting glass by copper electrically deposited
Glass so treated 1s recognised m FEngland as & fire
deterrent by the insarance companies, municipal
authorities, and fire-prevention cownmttees. 1t
prevents the leaping of fire trom building to building,
will resist heat until the glass begms to melt, and
wall remain in rosition until the sash is burmed aw ay
The cther features of this glazing, whick 15 known
o8 " Luxfer” are 1ts neatness, durabihity and
strength, due to the mmtumate contact of the copper
and glass ; while artistic effects are possible with it to
an extent hitherto unknown. Our illustration was
supplied through the courtesy of Nfessrs, Henrv
Brooks & Cec., Weilington.

Ferro-Concrete Construction in Auck-
land.

[By QUR AUCKLAND CORRESPONDENT.]

Ferrg-concrete, reinforceq, or armourer concrete,
which are one and the same thing under different
appellations, has come to take its place amcngst the
feading methods and material adopted in siructural
works in New Zealand, more especially in Awnckland,
where it was first used in a comprehensive manner.

Althongh iron ~nd steel have been used to streng-
then or foriify concretes in varicus forms {-r many
years, in a sort of haphazard manner, it was not
until Mr Hamer, engineer to the Auckland Harbour
Board, rec ommended the wse cf reinforied concrete
in the construction of the new wharves that people
began to be alive to the possibilties of the
material. WNeedless to say, this supposed new fad
met with sirenuous opposition from those who,
from want of knowledge or prejudice, or whose
vested interests were threalened, saw nothing but
disaster m its adoption. These, hevever, had to
succumb to the evidences of accomplished works
which were fast accumulating or every hand, until
to-day they stand unchallenged as the typical mbedi-
ment of strength and durslbility, resicting success.
fuliy the forces of nature and elemental war which
have proved so disastrous to other methods and
materials of constracton.

The Ferro-Concrete Company of Australasia have
the distinction, under the wmanagement of Mr,
Robertson, with Mr Moor, as engineer in-chief, ot
berng the first to undertake the comsiruction and
erection, under the Hennchique system, of reinforced
structures in the Dominion, and as their work is
marked by technical knowledpge, great care is exer-
cised in seeing that even the most minor detatls
of constraction are faithfolly carried out. M.ny
other firms have followed swit, so that to-day scme
of the largest and important works, including
whart es, warehouses, banks, shops, office buildings
private dwellings, tanks, reservowrs, many bndges,
ineluding the Cemetery bridge m Auckland, are
being carred out on this principle.

Agong the more impertant works now being done
in ferro-concrete in Auckland are, first, the railway
wharf now nearing completion, Queen street wharf,
and ferry service wharf, also Admiralty jetty and
foundaticns for §100-ton crane at Calliope dock.
These works impress the beholder with a sense of
great structural strength and durability, and, when
completed, Auckland will be one of the ost up-to-
date ports in the southern hemisphere. These works
are hemng constructed at a cost of over £230,000.

Next in importanse is the Cemetery gully bridge
just started, and to be completed 1n iwo years at'a
cost of aver £30,000. The total length of the bridge
is 010 feet, the central arch will have a single span
of 320 feet, and the depth, from parapet to bottom
of gully, is 147 feet. Provisicnis made for a carrage-
way 24 {cet wide, with a six-fyot path on either sice,
and it will absorh 1,400 tons of Portland cement.

Next in importance are the two five-storey build-
mngs being built simuvltancously, the one for a
granary for the Northern Roller Milling Company and
the artjacent block for Lichienstein ; these buildings
are built on reclaimed ground on ferro-concrele
piles, 50 feet long, driven intv the rock, the only
woxdwork in the struciures being the doors and
window frames, and their leading feature is the
lightness of the walls. There s also a block of
office buildings being erccled for Mr. Mackay, in
Swanson street, a block of shops icr Mr. Dudley,
in Queen street, and a private dwelling at Remmere
is being erected of wmcnolithic coucrete.

The lady architect we have heard of, and
the lady decorator is quite established in
America. As a rule, however, when women
concern themselves with buildings from the
business point of view it is on the more
artistic side. In America, however, there
is at least one lady who practises as engineer,
or, as she calls herself a specialising architect.
Nor is her business a merely neminal one,
She is already responsible for some very
important works. It is stated that the
whole of the steelwork of the Broad Exchange
building in New, York, which is twenty-eight
storeys high, and houses 8,000 brokers



bankers, and Cor-
poration officers,
was designed by
her. In addition
to this she has de-
signed the steel-
worlt of the As-
toria half of the
Waldorf  hotcl.
The  Whitehall
building, another
giant of Tower
Broadway, and a
score or more of
other big struc-
tures have been
designed by this
gifted lady.
E I

The practical
value of concrete
blocks for build-
ing has now been
fairly established,
but the artistic
possibilitiesof this
method of con-
struction are still
open to some
doubt. An Ameri-
can engineer has
patented a
method of treat-
ment of the con-
cretewhich seemns
to promise excel-
lent tesults from
an artistic? point
of 'view, allowing
a greatyvariety of

THE

LUXELR" DOMF OF NATIONAL

PANK,

[John S, Swan drehitest.]

surface finish. Tu-
stead of obtaining
asmooth grey sur-
face by means of
cement,the aggre-
gates are allowed
to coustitute the
surface. The
method, as de-
scribed by the En-
gineering World,:
consists in using
near the surface
an aggregate of
whatever finish is
desired, and by
removing the ce-
ment flm from
the concrete when
the moulds are re-
moved, this ag-
gregateisbrought
out in relief, giv-
ing an artistic ap-
pearance. A very
successful method
for producing this
finish consists in
applying a solu-
tion of the con-
crete after it is
hard and dry,
which  removes
the cement, ex-
posing the aggre-
gate, and by care-
ful washing a sur-
face is obtained
that is practically
everlasting,
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OLD-WORLD ARCHITECTURE.

Iv.

Our two illustrations of to-day show
characteristic types of the architecture

of Alsace and Torraine, the provinces
which fell to . CGermany as the prizes
of the great; war of 1870-1. “They
have been the living object, ever

since that date, of the *revanche,” the
policy which has
remained dear to
the French heart, o .
though it has / )
ceased to dictate
the national po-
licy of the repub- 1
lic. In fact, the
whirligig of time .
is doing for the

(ermans what it . RN

dié for the French Coe e .
in former days. -
These are, of
course, OCerman
countries abso-
lutely; and before
the end of the
seventeenth cen-
tury they were
part of the Ger-
man Empire. At
that time Louis
XIV. of France,
in a time of pro-
found peace. cap-
tured the city of
Strasbourg by a
stratagem. and
after the long war
that ensued, he
obtained by
treaty of peace
confirmation of
his right to th_e
proceeds ol }315
robbery. taking
both provinces.
Frontiers in those
daxs were re-
garded as not de-
pendent on ques-
tions of moralitv,
A further portion
was added by the
French Republic
during the wars
of the revolution,
the territory of a
portion of the
Swiss republic 1y-
ing round ahout
Mnlhouse and
over against
Bale, completing
the security of
the French from-
tier by adding a
Hels etic  corner,
But for Russia,
which refused
stoutly to sup-
port the demand
of Germany and
Switzerlond  for
the return of these territories to their right-
ful owners, the provinces would have reverted
after the peace of Paris in Ig15 to their
original sovereignty. By that time. however,
they had become thoroughly French in spirit,
and had given to France some of the most
illustrious of her soldiers and sailors. Mars-
hal Saxe, {for example, was an Alsatian : sowas
General Kleber whom Napoleon left in com-

mand in Feypt; and so was Ceneral Rapp
the heroic defender of Dantzic at the close of
the Moscow campaign: o was the cele-
brated Admirel Brouat and many another
famous patriotic defender of " Ta Patrie”
By the time of the second Fmpire the people
had become more French than ever. But
the Gerrrans had never abandoned their idea
of Ta Revanche, and when they got their
opportunity at the peace of Versailles, they
took the fullest advantage of it

Thus these provinces passed back to their

i £ e

MARKET HOU»E, OBERNAIL

original German allegiance, and the years that
have elrpsed have made them a great deal
more German than they wete when so many
thousands abandened their country on the
borders of the Rhine. in t871-52, rather than
submit to the Cerman yoke,

The cities from which we draw to-day’s
illustrations are far more interesting for
their German past than their French. For

CF T nity

[Crigenal photo by Mr. G. Diltworth Fox.]

instance, the town of Obernai, of which our
llustration shows the Market House, is one
of the old cities of the German Empire, with
houses dating back, many of them to the
fourteenth century, and ramparts quaintly
towered and bastioned, pilerced with exira-
ordinary old gates, of a date it is hard to
determine beyond the fact that they are
probably mwuch older ‘This old town, now
of some 5,000 inhabitants, is in the heart of
the Vosges country some fifty miles west of
Strasbourg. right among the ancient castles

peeping from

every command-
ey ing position, and

TNy the cities with
their small popu-
lations and their
long eventful his-
tories, all in a
wonderful setting
of wondland and
mountain  pealk
rising tier above
tier. Here there
is an old Cothic
church of the
simplest, severest
type, picturesque
with age and
stately with dig-
of perfect
proportion : there
is  a beantiful
chapel with a
wonderful tower
of the Renais-
sance order; and
thereis the Mark-
et House of our
illustration; as
complete 2 piece
of architectural
harmony as one
could see in a
day'smarch, even
in that countn
so fnll of master-
picees of the past,
The stork’'s nest
on one of fthe
chimneys re-
minds one that
Obernai is a
famous breeding
place of the stork,
a bird much re-
spected as a scav-
enger in the old
cities of the con-
tinent, living,
therefore, in the
securitv of a
strong friendship
with the inhabi-
tants, who have
protected him by
law against mo-
lestation.

Tham is far-
ther to the south,
and nearer the
Rhine, oceupying
a  commanding
position overlook-
ing the Vosges
country, on the
outskirts of which it is sitvated. This is a
manufacturing town of some 8,000 inhabit-
ants—a wonderful place for cotton prints-—
and of course with vineyards galore in the
neighbourhood, presentingthesame differences
asall the Alsatian vineyards do, asbetween the
“wines of the mountain” and the “wines of
the river,” the former of: the effervescing
variety largely. Our illustration shows the
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church of St. Theobald—a magnificent Gothic
structure, begun in 1135, with a spire of
delicate open work nearly 300 feet high,
dating from the vear 1516. The doorways,
highly enriched with sculptures, 1epresenting
saints and scriptural subjects, are of very good
execution, and the whole church is said to
be in some degree a miniature of the great
cathedral of Strasbourg. There is not, of
course, the magnificent facade of the Rhine
cathedral, nor is there the maivellous effect
of the netting of detached arcades and
pillars  thrown

over the solid

masses of stone,

which give its

unique heauty to

Strasbourg cathe-

dral. an eftect in

places as of a

veil of cast-iron z
of most delicate
tracery. Indeed,
of that effect one
autbhority says
thatthecathedral,
heing seen as it
were behind a
rich open scieen,
ofr in a case of
woven =tone, the
effect is very gor-
geous, but with
a sacrifice of dis-
tinctness froni the
multiplicity and
inlersections  of

the lines. in
some degree, the
open work of the
tower of the
churer of 5t
Theobrld at
Thann, together

with the lattice
work and the fly-
ing buttresses,
goes in the direc-
tion  indicated.
Hence, no doubt,
the legend of the
miniature, More-
over, the cathe-
dral of Stras-
Lourg is admitted
on all hands to
he one of the
noblest  Gothic
edifices evisting.
St. Theobs11's is
clearly, there-
fore, well in the
front rank of
Gothic art,

The Dulac System
of Concrete Pile
Foundations.

One of the
- most interesting
of the newer
methods of estab-
lishing firm foun-
dations for build-
ings in soft
ground was invented by the French engineer,
Dulae, and was first used on a large scale in
the construction of the buildings of the
Paris Fxpoesition of 1900, where much time
and money were seved by the employment
oi this novel system.

The compression and stiffening of the
ground, which are effected by wooden, piling
are caused by the lateral displacement of

earth as the piles are driven in. Dulac
produces the same result by omitting the
wooden pile and allowing a conical weight,
raised by the pile driver, to fall directly on the
earth in which it makes a vertical cylindrical
hole, which is deepened by each successive
impact of the weight. After the desired
depth has been reached the hole is filled with
concrete which is rammed very tightly.

The concrete piling thus formed possesses
the great advantage of being independent
of the height of the ground water. Wooden

CHURCH OF ST. THEOBALD, THANN,

piles, on the other hand, must be driven
entirely helow the lowest water level in order
to prevent decay.

The Dulac apparatus consists of a pile
driver of the usual construction, 30 or 40
feet high. and three weights of a horizontal
diameter of about 30 inches. The weight
used in the beginning of the operation is
conical, sharply pointed, and weighs two

L Oraginal photo by My, C. Dillworth Fox.]

tons. When a hole has attained a depth
of a few yards, a weight of parabolic, or sugar-
loaf,form, also weighing two tons, issubstituted
and wused until the desired depth is reached.
The entrance of water can be prevented by
throwing into the hole a quantity of clay
which is plastered on the side of the hole by
the falling weight. The diameter of the hole,
before it is filled with concrete, is only a few
inches greater than that of the weights.
Holes nearly forty feet deep have been made
by this method.

The {illing is
commenced by
throwing in a
p quantity of stones

and ramming

i them down with

the third weight,
) which is flat on
the bottom, and
weighs one ton.
The effect of the
ramming is fo
broaden as well
as solidify the
successive layers,
and thus form a
very firm base for
the concrete filler,
The concrete is
then introduced
in sutall portions,
each of which is
well rammed with
both the flat bot-
tomed and the
round - bottomed
weights, and the
process is con-
tinued wuntil no
mote concrete can
be forced into the
hole. The com-
pression and later-
al distension ef-
fected by this
method are | so
great, ihat the
volume of stones
and concrete em-
ployed is about
five times the
cubic capacity of
the original hole,
Thus, two desir-
able results are
produced. Inthe
first place a num-
ber of very strong
concrete  pillars
are formed; and
in the second, the
soil between these
pillars is  com-
pressed very for-
cibly so that it
becomes capable
of aiding matc-
rially in the sup-
port of the build-
ing.

Inthe new Gospel
hall in  Dunedin,
which is  being
erccted from the
plans of Basil B,
Hooper, special attention had to be pawd to the
foundations, which are four feet wide, with expanded
metal embedded in the conerete ipotings. The
whole design 1s carried cut in brickwork without
cement facings of any lind

% % F & & &

Two two-storey buildings of very neat design are
in course of erection in Victoria avenue, Wanganui ;
also several cottages have been erected at Carlton,
near the late residence of Mr.! A, Atkins, C.E.,
‘Wanganul
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Modern American Hotels.

Modern hotels are not, as a rule. models of
excellence either from an architectural or a
decorative point of view A writer in the
New Age has been telling his readers how
modern hotels are built. and, as he says, these
conditions explain much that is disappointing
in hotel building :—It is necessary to im-
press the public with the fact that the scheme
has behind it some go-ahead men. “The
scheme must accordingly be rushed at a tre-
mendous rate. A building which in the or-
dinary course of things would take four or
five years to build, is put up in a twelve-
month. Money is wasted wholesale in the
rush ; but that doesn’t matter ‘The thing is
to impress the public. If that can be
done the money will be subscribed.
If not, who knows what will happen ? These
schemes are invariably undertaken in a hurry.
A furnishing firm is runnipg short of orders.
They have a buge factory to keep going.
Something must be done immediatelv. A
hotel scheme is decided upon. An architect
is called in and the foundations are laid
before there is time to look round. In many
of these schemes only very rough drawings
are out when the work is commenced ; just
sufficient to pass the local body. And so
from start to finish men are working one
on top of the other. Mistakes are
tnade wholesale, That doesn’t matter. Get
it finished. That is the only thing of conse-
quence ”’

“ Needless to say, all this hustle impresses
itself on the architecture. A hotel must be
designed according to the terms of the hustle,
In a really fine piece of architecture the
interfor and exterior treatment will be
organic; but in work of this kind all such
treatment is out of the question. Exterior
and interior must be designed separately, for
the structure will be well on the way before
there will be time to comsider the interior.
If an initial error has been made, then malke
the best of it. It is too late to change. The
interior decorations will be such as can be
put into position in the shortest time. It is
the last lap. The hotel has been advertised
to open on a certain date. and there are end-
less rooms to finish. Modelling in position is
out of the question ; only applied work may
be used. In a word, anything that can be
done in a hurry is done. That is the recipe
for hotel decoration.” “There is a good deal
of truth in all this. But haprily these
melancholy conditions do not universally
apply in England, however, it may be in
America,

The Finest Building in Europe,

Which is the finest building in Europe ?
We are not starting a prize competition on
the subject, but the question is suggested by
a curious note which appeared in the Scofsman.
According to our contemporary the finest
public building in Europe is (what does the
reader think ?) the new block of Government
offices in Whitehall! Such, we are told, is
the declaration of competent architects.
We should much like to see that declaration.
That the late Mr. Brydon's building is well
adapted for its purpose, and has some fine
architectual features, we readily admit—
but the finest in Furope! When one thinks
of the Parthemou, Santa Sophia, Chartres
Cathedral, and St. Paul’s, one can only con-
clude that our contemporary— or one of the
competent architects[who is its authority —
has been indulging in"an” unrestrained use
of superlatives which are a trifle ridiculous,

Fire-proof Insulating Material.

An insulating material which is stated to
possess high dielectric strength, to be fire-
proof and non-shrinkable, i the subject of
an American patent by George Kelley. The
material first formed consists of five parts, by
weight, of pontianak gum and ninety-five
parts of liquid glass ; that is, silicate of sodium
or silicate of potassium. The lquid glass
acts as a solvent for the gum. the resultant
combination having excellent adhesive
qualities. Sufficient mineral wool is moisten-
ed with the above combination to make a
stiff but plasticbody. The material is fermed
into sheets or moulded articles which are
subsequently vulcanised under pressure until
the desired degree of hardness is attained.
It is stated that the article thus obtained is
suitable in every way for insulating purposes.

Extensive additions and alterations are to
be carried out to a residence at Whare Rata,
Palmerston North, for Mrs. Arthur Russell.
Included in the additions is a new wing con-
taining handsome ball-room 30 feet long,
with a six-angle window across the full
width of one end. and a large inglenook, with
fireplace finished in small pressed bricks, and
having a tiled floor. On either side of ingle-
nook, cosy ingle seats will be provided. The
ceiling finishing of this room s to congist of
two heavy beams running across the room,
two smaller beams at inglenook and recessed
window, the remainder being cut up into
panels with heart of rimu battens. The upper
floor, above the ball-room, will be occupied
by three new bed-rooms. A deep window to
the dining-room, and large alcove to the
drawing-room, both of which are to he
finished with fine heart of rimu finishings, are
also among the alterations, which include
new bath-room, conservatory, verandah and
porch, as well as several minor alterations
necessitated by the carrying out of the work.
The exterior treatment of the building s to be
in the Old English style, the upper walls of
the new wing being covered with ashestos
sheets, with battens to cover joints cutting
the surface up into wide panels, and giving a
picturesque appearance to the whole resi-
dence. Architect, C. Tilleard Natusch ; con-
tractor, J. McChesney, Marton.

Ship Subsidies and the Cost of Speed.

There was something more than the com-
pany speech and the company outlook, says
The Mariner, in the admirable address which
Mr. Owen Philipps, M.P., gave before the
shareholders of the Royal Mail Steam Packet
Company at their annual meeting recently,
The chequered relations of his company with
the Government over thg West Indies Mail
contributions rajse the 'whole gquestion of
mail and ship subsidies, when right and when
wrong, and we are glad to have the opinion of
Mr. Owen Philipps on subsidies thus clearly
expressed :—

“It is doubtful if any country gains by
paying a subsidy to shipowners except for
services actnally rendered. T the payments
for all mails were based on the poundage of
mails actually carried, like any other form of
excessively valnable cargo, and the rate of
poundage was settled in each case with some
regard to the nature and value of the services
performed, I believe that it would, in the long
rui. be to the advantage of all concerned.

And although this statement is subse-
quently qualified by another which exempts
from the generalisation any service “ main-
tained solely on National and Imperial
grounds, and where (as in the intercolonial

“more moderate speed.”

service in the West Indies) there is no trade
to justify anv service at all on a commercial
basis,” the speaker was careful to add that
it does apply to all cases where there is enough
trade to pay a passenger service, provided
the speced of the steamers is somewhat
modified.

Here we touch the fringe of a correlative
subject which is too often neglected. Better
than subsidies, says Mr. Philipps, would it-
be if the money saved were spent in improving
and cheapening cable communications. If
that were done, he contends that the necess-
ity for very fast mail steamers would disap-
pear, “as very fast steamers are not as com-
fortable for passengers as large steamers of
As a general pro-
position this is undeniably true, although it
its only right to add that the introduction
of the turbine bids fair to combine high speed
with the maximum of comfort. In fact,
the favour with which the turbine has been
received is in some measure due to this
recommendation ; but it is also due, and in
a much greater degree, to the claim advanced
for it that it is more economical at a high
speed than the reciprocating engine. Ulti-
mately the whole problem resolves itself into
cne of cost. Steamers, generally speaking,
are run on business lines. and oanly Govers-
ments can afford to run them as a mat-
ter of policy. Tet there be no mistake
about this. The cost of speed, as speed
increases, becomes so excessive that we may
say under two conditions only can it be paid
for. TFirst, by the aid of a heavy Government
subsidy, which will meet the financial losses.
Second, by a private company stromgly
financed, which may run three or four high-
speed vessels between points where there is
a large and well-to-do first-class passenger
or specialised traffic. Moreover, both of
these conditions are limited by consideraticns
of distance. What we mean is simply that
the Atlantic greyhound, speeding between
Lurope and the United States at 23 Lmots,
could not carry the coal to cross the Pacifc
from, say, Vancouver fo Australia, at the
same rate of speed. The problem of high
speed is already sufficiently difficult on the
Atlantic, and the reason why the broader
waters of the Southern Hemisphere are left
alone by high speed vessels is entirely due to
primary economic and engineering obstacles,
And vet, perhaps, it may be difficult ta
persuade Mr. Deakin and Sir Joseph Ward
of this truth; but nonme the less, we pro-
foundly doubt whether any Government,
after looking into the question, would risk
the impossible and waste money over a long
distance high-speed “ All-Red ” route.

What exactly is the cost of speed ?
What relation does the expense of it bear
to the increase in efficiency ? Briefly, let us
quote Froude’s deduction which states that

1 per cent. increase of speed requires 2 per
cent, increase in length, 6 per cent. increase

in tounage and bunker coal, and 7 per cent.
increase in horse-power, boiler capacity, and
engine-room crew. These conclusions, of
course, are now stbject to some modification
since the introduction of the turbine, and it~
is possible that the coming of internal com:-
bustion machinery may still further upset
the basis of the caleulation ; but meanwhile
it holds good for the great majority of steam-
propelled vessels. ‘There is no uecessity to
labour the point; it is conclusive that for
every additional knot of speed the cost
increases enormously, and for a 23-knot line
of steamers, such as we have seen suggested,
the subsidy they would require ont any ccean
“lane,” longer and less frequentcd by
passengers than that between Europe and
New York, would be simply appalling,
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—— Harnessing the Waipori.——

By W. G T. GOODMAN, AMLE.E.

5> Part I. C

One cannot travel through New Zealand without
bemng impressed with the fact that Nature has been
extremely beneficent m her endowments of natural
resources  The magnficent lakes, rugged moun-
tains with their everlasting covering of snow,
extensive glaciers, and swift-flowing rivers, are a
great attraction to visttors from all parts of the
world. New Zealand has many rivers, some carry-
ing large volumes of water with low heads, and
athers carrying smaller
volumes with extracrdinarily
high and easily developed
heads. The natural resources
of New Zealand in the direc-
tion of wvaluable rivers that
can be harnessed, have re-
ceived the attention of the
New Zealand Government
dunng the last few years,
with a prospect of develop-
ment and utilisation for elec-
trical purposes.

The late Mr, P. S. Hay,
M.Inst, C.E. who held the
position of Engineer-m-Chief
to the Public Works Depart-
ment of New Zealand, sub-
mitted a most valuable and
instructive report to the New
Zealand Government in Sep-
tember, 1904, m which he
dealt exhaunstively with the
valuable resources available
for nydro-electric  develop-
ment, snd after making due
allowance for all loss of head
1 races, condnits, and pipes,
and allowing an 80 per cent,
efficiency for all water motors,
he showed that the enormous
amount of 3,700,000, horse-
power can be obtained,
500,000 horse-power bemg
available from the rivers of
the North Island, and
3,200 000 horse-power from
the Sonth Island rivers When
one realises the true import of
these figures it can he seen
that New Zealand has been
liberally treated with natural
hydraulic resources.

There are several small
streams which have been used
for generating electric energy
m vatwus parts of the coun-
try. It has been the good for-
tune of the author to carry out
the development of an impor-
tant hydro-electiic  scheme
contigaous to the oty of
Dunedin, and the object of
this article is to present a
description of the wnstallation,

The Waipori river 1ssituated
in the province of Otago, and
has become noteworthy, be
cause from it power 15 being
obtaned for the development
of electrical energy on a scale

itherto not atiempted in the
Australasian colontes. It 1s
typical of many rivers of New
Zealand, rushing down the
steep slopes of the mountain
ranges meandermg through a
comparatively level plateau;
again rushing through a rocky
gorge, and subsequently form-
g a confluence with the
Tarer1 river some five males
from the sea. The translation
of the Maori word ‘“Wai-
pori” 18 '“muddy water” and, as the name 1nd:-
cates, the water 15 of a dirty colour, caused by the
minmg operations m and along its banks and
tributaries, It s the ieceptacle of ' tailmgs ™’
from hydravhe shacing and elevating.

Perhaps one may be excused for reciting, inier alia,
a brief history of the circumstances leading to the
nydro-electric development of the niver. Seven
years ago the author on behalf of the firm he then
represented, was mvited by the City Council to

In this view may be seen the discharge from the Pelton wheels.
1s the gravitation tramway, by means of which the machinery and material for the
power statlon were takez from the top of the hill.

\.,
M s,

report on the electrification of the Dunedin tramways
and recommend a system for generation of power,
the latter consideration to be with the view of
supplying the tramways and aty and suburbs with
the electricity for hghting and motive power. In
this report consideration was given to alternatives
of generating by gas, steam, and water-power. In
connection with the hydraulc considerations, three
propositions were reviewed, namely —The Taieri

VIEW OF POWER STATION FROM OFPFPOSITE SIDE OF RIVER

niver, with a head of 70 feet , the Lee stream, with
a head of 700 fect ; the Waipor, with a head of 800
feet. The power station cn the Taler: river for the
Lee stream scheme would have only been 12 males
from the city of Dunedin, the power station for
Wapen: scheme i the location suggested by the
author would have been 26 mules from Dunedin
After consideration, the City Councl decided to
adopt the Taler1 mver scheme, but subsequently
this proposition had to be abandoned as Parhament

On the left of the picture

would not grant the Council power to erect a dam
30 feet high across the rrver. The Corporation then
adopted the Lee stream scheme, by the advice of a
firm of consulting hydraulic engineers. This scheme
invelved the construction of & tunnel 1} miles long,
whieh was proceeded with and constructed for about
two-thirds of its length,

In August, 1902, a company was formed to exploit
the Waipori river scheme. This company immedia-
ately proceeded with the con-
struction of a portion of the
hydraulic works, and in April,
1904, contracted for the neces-
sary Pelton wheels, genera-
tors, and transformers for the
power station. Thewr prospec-
tus stated that they proposed
to utilise the energy to be
obtajned from the Waipori
niver, to supply power on the
Taieri plams, and in the city
and  suburbs of Dunedin.
When they had proceeded
thus far they applied to Par-
Lhament for the necessary
Enablmg Act. The Council
realised that 1f the company
secured powers to reticulate
in the aty of Dunedin, and
suburbs, such powers would
jeopardise the prospects of
the Corporation undertaking,
and m October, 1964, they
bought out the nghts for
£12,500 and took over the
Liabalities of the Waipon Com-
pany, and abandoned the Lee
stream scheme, on which they
(the Corporation) had already
spent the sum of 18,000 on
the tunnel works.

Negotiations necessary for
the completion of the pur-
chase occupied several
months, and m March, 1905,
Messts. Noyes Brothers were
instracted to proceed with
the designing and construction
of the electric portion of the
undertaking. At the time of
the purchase by the Council,
the company had constructed
the wew and 82 chams of the
flumie, and, as previously
mentioned, had let contracts
for a portion of the generating
plant  The proposals of the
Corporation were of a much
wider range than those of the
Company, and, with the view
to meeting the requirements
of such proposals, the scheme
as designed by the Company
was very matenally altered
and amphfied 1n order to guar-
antee as far as possible per-
manent operation, and pro-
vide every possible means of
ebminating nsk of stoppage
i supply.

At the point where the
Waiport river leaves its last
elevated platean and com-
mences 1ts final rush towards
the sea, the site of the intake
has been chosen, the height
above sea level bemng 1125
feet. From this pomnt the
river rushes in numerous cas-
cades through a vertical
height of 700 feet, 1n less than
two miles. The source of the
river 1s 1 the Lammerlaw
Mountans, a rangs runmng from 4000 to 6000
feet above the sea level. The length of the
river above the mtake 15 22 miles, and the catch-
ment area of the watershed 1s about 85 square miles.
From careful observations taken durmng the last
three years the discharge at point of intake has varied
from a maximum of 50 cubic feet per square mile,
to & muumum of 04 cubic feet per square muile.
The wiormation at hand shows the fluctuation n
the river discharge October, 1904, to 31st May, 1907.
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ANOTHER VIEW OF POWER STATION FROM OPPOSITE SIDE OF RIVER.

The location of intake was welil chosen, and ad-
vantages was taken of a projecting spur of rock
through which a tunnel 22 feet 1 Jength was cut.
This tunnel leads wnto the wooden flume. On the
opposite side of the river a similar spur formed an
excellent key to the wew.,  Nature thus assisted
the construction of the mntake, as these rocks present
practical immunity fromdamage by flood, and provide
an easy method of handling the head-gates. The
tunnel 15 rectangular in section, 8 feet by 4 feet at
mtake, tapermg to 6 feet by 4 feet at the junction
with the lume. The two head-gates are each 4 feet
by 4 feet, and are operated by rack, pinion and pawl
with ratchet levers.

The weir 15 constructed of rock-filled cnb-worl,
76 feet long at the crest, 15 feet in depth, with a top
width of 10 {feet, and a bottom width of 32 feet.
The tumber used was obtaned m the wicinity,
and none of the logs are less than 8 inches
diameter at the small end. The first bay of logs
was run longitudinally with the current, and
fastened fo the bed rock by iwron dowels run ip with
neat cement. The next tier was run at nght angles
to the first bay, and attached to 1t by thin manuka
trenails, the logs bemg adzed to present a neat seat
at each mmtersection. [he space was then filled with
hand-packed rubble as large as could be convemently
placerd 1 the structure, A spillway has been con-
structed on the opposite side to the mtake, which
tends to divert the current clear of the head-works
during heavy floeds, and an 18-inch scour pipe has
been provided 1n order to draw off silt accumulations,
The object of the weir was to cause the deposit of
material carrted m suspension, the material thus
deposited to form a water-tight structure and to
reduce the pressure on the crib-work to a mmmuni.
The results anticipated have been obiamned, and a
permanent wall of gravel, etc., now extends some
GO0 feet up stream.

The conduit for the water embraces all ths
features uswally met with i an undertalang of thas
class, viz., earthworks, tunnels and pipes, and the
total length from intake to water wheels 15 2 mudes
14 chams.

The country along which the flume 1s lad 13
mostly of micaceous sclust lormation cas'ly atfected
by weather, and shortly before the author left, some
five tons of rock fell an carried away 12 feet ot the
flume. There 15 not hkely to be any turther trouble
1n this direction, as the rock 15 well benched back.

The whole of the conduit frony the mtake to the
penstock 15 wooden rectangular fluming, except
where 11 passes through the tunnels, built upon a
bench 10 feet wide, mostly excavated out ol solul
rock. Where the flume crosses creeks and gullies,
1t 18 carned on masonry piers.  1es b fect by 4 feet
i the clear, and has a naiform gradient of § feet to
the rmle. The jomts i the Jongitudinals are butted
and covered by battens 3m by . under which s
placed a 3. sirip of tarred felt, the jont having
recetved a coat of tar apphed hot, and all butt jonts
were run m with bouding pitch. The length of
wooden flurmng 15 136 chams and the six tunnels
aggregate 11 chamns, total 147 chams Four spill-
ways are provided w this disthnce , these are for
the purpese of jacihtatmg repamrs to the flume.
The ilume 1> constructed of mountamn brrch, an abun-
dance of which exists in the localiy. A saw-mll
was erected in the vicmity and worked by an 1m-
pulse wheel, under a head of 120 feet, located on the

bank ol the river, and the sawn tunber was hauled
3,170 feet by cable wramway, n<mg 1 100 feet n
that length. Four miles of wooden tramway were
laid through the bush, on which the logs were havled
by horses to the mill.  Nearly 1,000,000 super feet
of timber was used m the flume construction, and
400,000 super. feet of sapwood was turned out and
cut mto switable sizes for building purposes.

The Lfe of the flume 13 estimated at from 10 to 12
years, but before the expiration of that time, no
doubt, a tunnel w:ll be constructed, about 5,000 feet

long, through the hill, to conduct the water to the
penstock.

The following table shows the discharge for every
Gin. of water in the flume the calculations being
based on Gangullet and Kutter’s formula using

the co-efiment of rugosity of N 0 017 —
Hydrauhc
Depth Area | Mean Depth {Velocity in| Cub. Ft
ft m sq ft Feet. Feet Per Sec.
0 ¢ 3 4285 L 795 54
1 0 6 Sid 2,729 164
1 6 9 10 3 358 302
2 0 12 1.2 3 821 458
2 6 i5 136 4170 625
3 0 18 15 4 463 803
3 6 21 161 4.483 08.3
4 0 24 1714 1 888 117 3

The tunnels, which are cut through the varipus
spurs, vary m length fiom 295 feet to 20 feet, and

they are made shghtly larger tnan the ilumz. One
novel feature m the comstruction of the tunnels
consists 1n mcreasing their capacity by dropping the
invert lever 74in. at the wnlet, and nsing cortespond
mgly at the outlet. It was found that owing to the
decrease of fractional surface the discharge was
mcreased by this means nearly 15 per cent.

Three spillways are operated by rack, punion and
pawl; while a fourth, from which all water discharged
mto the pipe lme 1s regulated, 15 operated by a
revolving screw, the rut being firmly fixed m a yoke
piece which has twe long arms with a cast-iron ball
weighing 30!bs. at each end. As the planes of the
gates areat night angles, one leading to the spillway
and the other leading to the penstock, the race man
15 zble to stand 1z a position so as to operate both
gates simuitaneously with the assistance of the
cenirifugal force obtaned by the cast-iron balls.

In order to free the water of all materials carried
wm suspension, two catchment basins, to intercept
stomes, ete., have been constructed, each having a
capacity of 53 cubic yards of s:lt. The flume termi-
nates at the penstock, which 1s constructed of con-
crete, and 15 13 feet long by 9 feet wide, and 10 feet
deep below the sili of the fiume. By this depth
sufficient velocity was obtamed m the falling water
to overcome the head lost at the pipe entrance.
Two pipes are built into the penstock, each 42in. m
diameter and provided with Gm. air-vent pipes,
located on the pipe side of the mein gates. Bedore
the water enters the pensiock, it passes through two
gratings, twenty feet apart, one iormed by wrought-
ron bars, 13n. apart, lying at an angle of 45 degrees,
and the other of galvamsed wire netting, I4in. mesh,
at an angle of 60 degrees. The author found it
necessary to fix the laiter grating, as on one occaston
trouble was caunsed by two rabbits’ feet becoming
jammed between the needle and nozzie.

The pipe line presents some features of interest
on account of the deviation from the usual practice.
The steel pipes run from 42mn. to 36in. mternal
diameter, alternate outside and inside courses, and
vary in thickness from 4 at the penstock to {m.
at the power station end, and the length of the pipe
line 15 1,776 feet. The following table gives the
details of construction "—

Thickness of plate, inches

3 816 1 518 3 716 %
Diameter of rivet, inches :
516 3 116 3 1316 %

Pitch double nivetted scams
1.3 1.4 1.% 2% 2
Paitch single nvetied seams
1 1116 1.§ 2 2 2 2
Distance between rows, D.R seams
11-16 % 13 1% 1.3 11 13
Lap, centre of nivet to edge of plate
9-16 21-32 3 1.1 1.}

12
o
)
)

1516 17%

The pipes are mannfactured from * soft open
hearth  steel plates, with o tensile strength of
between 52,000 and 56,000 pounds per square inch.
The nivets were of similar quality, with a tensile
strength of between 44,000 and 57,000 pounds per
square inch, all materials being submutted to the
usual bendmg, punching and cold hammering tests

THE DAM ACROSS THE WAIPORI RIVER.
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The following table gives the various lengths of
each size of pipe, maximam head, Joss of head by
friction, and velotity of water when carrymg 40
cubic feet of water per second —

3’ xm’m Thickness Lengih Loss|V'ic ty ft,
Diameter, i Head, g of Steel | feet [Feetlp rSecond
meles | feet ] mek, | 258 | 48] 4.16
42 140 1/8 136 {.33 4.58
40 226 | 3/16 58 | .. 1 5606
36 254 | 3/16 333 ..
36 20 | 1/a 328
36 440 | 5/16 256
26 500 ; 3/8 22]
36 GU0 7/16 186 153 53 5.0
36 870 /7 S N (N ¥ —
670 776 16390 5.06

Lhe pipes wele made wn 20 feet lengths in the saop,
and were subjected to a test 15 per cent. 1n excess of
that given in the foregoing tables, after which they
were cleaned by sand blast, then heated to a tem-
perature of 300° Fah., and dipped for 15 mmntes m
2 bath of asphaltum mixture, contammg }4 per
cent. of pure hinseed o1l

The transport of the pipes and placing 1 positron
entailed a large amount of labour and sk to men and
horses, owing to the maccessibility of the country.
After being placed in position mn the trenches the
prpes were jomted and hand rivetted, afterwards
bemg caulked both inside and out, they were then
covered with soi to a depth of 2 feet 6 inches, to
prevent them being exposed to sun temperature, and
thereby to dispense with expansive jornts.  The vay-
iation in temperature of the water between summer
and winter 1s not more than 15 degrees Fahr., and the
expansion due to ilhs difference will not be more
than 2 iches, which will be taken care of by the
vertical angles m the pipe hine. Six anchorages
prevent the lme from creeping, four of which are
sohd concrete blocks, 6 feet x 4 feet x 6 feet  Five
air valves of the triple-cluster type are provided
with shnt-off gate and extension pieces to allow the
influx and effiux of awr, the balls being of hard wood
with rubber seats. Five manholes are placed in the
line to facilitate field rivetting and wnspection.

Owing to the physical features of the country 1t
was found impossible to select a lme wholly below
the mean hydrauic gradient, and recourse had ta be
made to a tuanel at the lower end, 1n order not to
rise above 1t This tunne! 15 187 feet in length,
with a gradient of 11 3%, and targe enough for three
pipe lines, thus providing for future extenston
At the mouth of the lower end of the tunnel the last
section of j-mch plate pipe 15 ottached to a cast
tren Y branch piece, dividing the water mto two
22m. cast won pipes each to carry 20 cuing feet of
water persecond, one branch for each umt,  On each
end of the branch of the "' V'’a man 22m. gate isplaced
with a 4in, by-pass, The valves are enclosed 11 a
tower, as they are operated by fine thread spindles
which require 2500 turns of the hand-wheel 10 open
or close them ;| a motor s mstalled to operate these.
The balance of the pipe hne 15 of cast 1von, each leg of
the 22-inch branch bemg 80 fest long, bifurcating
by a cast wron * ¥ " plece into two 14-inch branches,
each leading to the nozzle of the impulse wheel
Each l4-inch branch s controlled by a l4-mch gate
valve with by-pass ~ The cast won pipes were made
of best grey wron. having a tensile strength of not fess
than [8,000 pounds, anil were cast vertically 1n 6st
(m, lengths, weighmmg 25cwt,

ENGINE ROOM OF FOWER STATION, WAIPORE.
The Pelton wheels of electrical geperators are here shown, each of 1500 L p
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VILW OT FIUME FROM JUST BELOW THE INTAKE

It was of course necessary to erect the foundations
for the engine beds before the pipes were lawd, and
conswlerable difficulty was met with n having to
connect igndly with two fixed pomts in the pipe Iine
The closures were made lin short, and the final
joints were run m with lead caulked aganst a wrought
steel band shrunk over the flanges  In the ternunal
plpe two extension pipes were placed, one bemg a
§-inch branch to operate the excrter wmits, and the
other a 4-inch branch leading to the ur receiver,

The exciter pipe hne s so arranged that any two of
the three exciters may be operated in parallel with the
same hydraulic head, this object being obtamed
with a system of * ¥ ' branches and valves.

All cast 1ron pipes were tested hiydrostatically to a
pressure of 4501b per square wnch ‘and the valves to
5001b per square inch, The joints are made with
roun<t rubber Ingh pressure gaskets, the flanges
heing rebated for that purpose.

Generally the whole lay-out of the pipe system
15 a departure frem that usnally adopted, more par-
ticularly in respect of the entire absence of recevers
at the back of the power house. The dewviation of
water 15 made by the “ Y * branches It will be
seen that the water bas thus been put imnto tram
with a mmimum amount of ebstruction and friction,
and the results o btamed from the efficiency tests are
ample proof of the advantage of this system aver
that of water receivers. The weight of the column
of water i the pipes 15 about 470 tons, which at full
bore moves with a velocity of 566 fest per second ,
and m order to provide agamnst accident due to
shock from water hammer, an air recever has been
mstatied which consists of a shell 30 {eet long by 36
1mnches 13 drameter.  The air pressure 15 mamtaned
equal to that m the
ripe hine by an aw
compressor opevated
by a 1 h.p motor,
and the water is
covered with a tayer
of ol to prevent aex-
atron of the former.
The capacity of the
recelver  was  cal-
culated to absoib the
sudden stoppage of
flow from an angle of
26 desgrees from the
one jet of the four
maln plpes, mn 5tx
secones at tull bore ,
the standard workmg
pressure being 2881
per sqquare mch The

receiver rechmes  at
horizontal, and =
provided  with  an

auvtomatic float
which operates the
controller of the com-
presaor motor.

The recewver was
placed at the end of
the malleable line he-~
cause it Was 1mipos-
sible to place 1t
nearer the nozzles;
the cast-tron {ipes

had, therefore, to be made sufficiently strong to
resist the shock ansing from water hammer. -

As previously mentioned, the matwn supply of
water carries & large amount of studge 1n suspension,
which renders 1t unsuitable for the operation of the
hydranlic governors A supply of clear water was
obtamed from a small creek giving a hydrauslic head
of 400 feet at the power station. A small concrete
werr 8 feet high to the st of the smillway
was constructed across the bed of the creek, aad the
water conveyed by a 4-inch prpe-line 1807 fest n
length, to the governor. Ths pipe hine is provided
with the necessary atr valves, gate valves, and stop-
cocks, and 1s buried and securely anchored, It s
tapped at a height of 250 {eet above the power station
te supply the engmneers' residences aund fire hydrants
for same, and 1 addstton to supplying the governors
the water 15 also used for cooling the transformers.

The mairtenance and operat:on of the flume 1s
done by one man, who has been prowvided with a
small cottage located near the penstock Tt 15 this
ma 2's duty to record the water passing through the
flume and over the wewr and to patral the whale
length of the fume twice per diem. His residence
15 connected by telephone to the power station, and
there are also telephone stabons alogg the Aume to
each spillway, and one at the mtake! and the race-
map repuoris to the power station from each pomt.

When malking the efficiency test the water was
measured by passing it through a square orifice.
‘Ihe head and aperture wete accurately measured,
and the co etficient of discharge used was 0.619, and
the results agreed with the measurements of the
water over a weir. The amount of water used during
the experiments was 29 cubic feet per second, and
allowing for frictional losses, etc., the total theoretical
hup. at the power house was 2185 Thas included the
water for the main unit and exciter, The spouting
velocity at the noz/les was 12 360 feet per munute ,
the peripheral speed of the water wheels bemg 5945
feet per minute.

An 1deal site for the power station was selected on
the bank of the Waipon niver,  The bwlding 15 con-
structed of comcrete ve-mforced- with steel rods ;
the metal, gravel, and sand for the concrete were
obtamned from the opposite bank of the river and
consequently only the cement and re-inforcing 1ods
had to b- transported from Dunedin,

The power station bulding 15 160 feet long by 64
feet 1n width (internal dimensi01s), and 2 temporary
wall has been constructed at the down stream end
1o allow of future extensions  Belore commencing
the work of clearing the site for the foundations the
author deemed 1f advisable to clear the bed of the
river m frout of the power station of the large racks
and bouklers, so as to provide a clear channel for the
water n flood ime  This dangerous and ardueons
work took several months to complete, and the bed
of the river was cleared for 4 length of 8 chains, the
result bemg that the normal levet of the water was
reduced O feet, thereby conswderabiy reducing the
cost of the power station fowndations, as the floor
Jevel would have been § feet Ingher of this work
had not been carnied ont.

Concurrently with the work of clearing the river
bed, the construction of a trainng wall at the up-
stream end of the power station was proceeded with,
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to divert the flood waters from the power station
site and to form a permanent protection to the foun-
dations trom erosion during timeof floods.

The foundation for the wall of the bulding on the
tiver front was taken down to the rock bottom 16
feet below the bed of the river, and is 8 feet wide at
the base, tapering to 4 feet wide at the engine Toom
floor level, which is 6 feet above the hughest known
flood level.

The power station is divided into twe portions®
The front portioa forms the engiae room and 13 100
feet long by 30 feet wide ; the back portion 1s 100
feet long by 29 feet wide, and has two floors  On

the ground floor adjacent to the engine rocm, 15 the
L.T. bus bar corridor, which runs the whole length
of the building, and is 7 feet 6 inches . width. At
the rear of this is the transformer room, which is
long by 12 feet

63 feet wide, and at the

INTERIOR VIEW OF THE OIL SWITCH RCOM.

rear of the transformer room is the ILT.
bus bar corridor, wlich runs the whele iength of
the building and 15 9 feet wide. These compart-
ments are divided from <ach other by concrete
walls, which also form the support for the door of the
ol switch froom above, which contans the
H, and L.T, remote control o:l switches, the L.T.
in this case bemng 2400 volts. The whole of the
walls and floor of the o1l switch room are constructed
of re-mforced concrete, the floor being calculated to
carry a distnbuted load of 40 tons. At the
down stream end of the buwldmg, i the rear
of =the H.T. bus bar corndor, 1s the hghtning
arrester annex, which 1s 29 feet long by & [feet
6 mches wide,

The main walls of the engine room carry the 15-ton
Krupp traveling crane which runs the whole length
of the building on concrete girders, which are re-in-
forced with steel rods and partly supported on con
crete corbels. The roof 1s constructed with framed
wron principals at 12 feet 6 inch centres, an-l is sarked,
felted and covered with galvarised wron. The engine
room and the ol switch room are lighted by means
uf skylights which run the full I=ngth of the building,
and there are also large windows at ithe up-stream
end. The foundations for the machinery are carred
down to bed-rock © they are constructed of sohd
concrete and are entmrely independent of the main
building. The cast-won pipes conveying the water
to the engines are carted right through the building
on independent foundaiions.

There are two mam generating units, each umt
consisting ot one General Electric 1000 KW, 2400 velt
50-cycle three-phase generator, revolving ficld ¢3pe,
with 14 poles running at 428 r.p m. The regulation
at full load and 100 per cent. P.F,1s 7 per cent., and
with 1000 K.V.A. and 75 per cent. P F, 15 per cent.
The efficiency 15 95.25 per cent. at full load. The
generator 1s dniven by two Pelton wheels each 4 feet
6 inches diameter, one at each end of the shaft,
and on each Pelton wheel there ate 15 buckets and
the wheels are out-hung. Leading to cach water
and on each Pelton wheel there are 25 buckets and
the wheels are out-hung. TLeading to each water
wheel 15 the, 14in. pipe, so designed as to increase
the velocity at the nozzles. The flow of water 1s
controlled by the mamn l4n, gate valves on each
branch, which, under operating conditions, are left
wide open, and the regulation 15 adjusted by means
of movable needles within the nozzles. The
needles are of bronze and operated by worm gear
and hand wheels, so that the quantity of water
flowing through the nozzles varies according to
the area of the concentric apeiture hetween needle
and nozzle tip, which 15 5{mn iternal diameter.
When operating at full load the radial space 15 fin.
The needles are provided with heavy re-action springs
to ease the eflort requred to mcrease the annular
opening.

Under full load conditions the nozales are at the
top position and the jet wnpnges on the centre of
the buckets. At po load the jet 15 quite clear of the
buckets and 1mpinges against a heavy iron Dbaffle
plate which deflects the water into the bottom of the
tail race. The jets discharge right across the river
and stnke the opposite bank, They act as an
ejector, and special inducts are led into the water
educts to admnt awr. The whole of the solid casting
forming the nozzles 1s attached to the mamn pipe by
a ball and socket joint, and 1s free to move m a
vertical plane through an angle of four regrses.
The nozzles are raised and deflected by means of a
system cf levers, cat
gearmg and rack shaft
operated by the hy-
draulic  governors,
which ale Lombard

The nozzles are pivoted on heavy trunmon pins and
the ball joints are leather packed with oak tanned
leather laid m tallow

A re-action strut 5 providerd for reheving the
fulerum Lolts from thrusts, which are taken up on
an independent journal m lme with the axis of the
joints

The Pelion wheels are guarantieed to develop an
efficiency of 80 per cent of the theoretical energy
in the water dehvered te each wheel at fult rated
load 75 per cent at three-quarters load and 70 per
cent at haif load. In the tests made by the author

the efficiency obtaned at full load was 83 per cent.

ANOTHER VIEW IN THE OIL SWITCH ROOM [here are shown the high-tension oil

switches, which are operated frem the switchboard m the engine room )

type “ E.” The deflecting portion of the nozzles
15 counterbalanced by hydravlhe pressure, 3o
that gquiclk action can be secured from the governor
on account of the absence of inertia m heavy counter-
balanced weights.

The governors are proviled with electric control
motors operated from the table switchboard, which
agnut of mstantaneous control of the speed of the
water wheels This control 1s of great advantage
when synchronismg. The regulation of the govern-
ors 15 exceedingly sensitive and does not vary more
than 4 per cent, from no load to full load, and from
full load to no load. When the lead 15 thrown off,
the jets are deflected clear of the buckets.

TRANSFORMER RQOM.

This shows the seven 350 kilowatt transformers,
which raise the voltage from 2400 to 34,700 These
transformers weigh from five toos each, and are
eleven feet high.

The Pelton whecls are capable of driving the
generators at 50 per cent. overload, but they ate
designed to grve the best efficiency at full load.  The
buckets are made of the highest grade cast seow-
steel, and the wheels aie guaranteed to safely with-
stand the highest run-awas speed attainable under
the effective head of G653 ft, without damage, with
the nozzle adjusted to give the maximum stream,

The main generating units are spaced 24ft, 4in.
apart, centre to centre.

At the down-stream end of the engmme room are
located two exciter units, foundations bemg pro
vided for a third. Each umt consists of a G E. 40
K.W. 68 pole D C. 125 volts, 725 r.p m. generatar,
coupled to a 6J h p. Pelton wheel , coupled at the
other end of the Pelton wheel 15 a 60 h.p. inducthion
motor, the object of the latter bemy fo act as a
regulator for the exciter, the position of the adjust-
able needles m the deflecting nozzles being fixed to
take care of the normal load on the exciters

At the rear of the exciter wnits 13 the swifchboard
gallery, the flocr of which 1s 8ft. above the engme
roomn floor level. The centre of the gallery will be
the ulimmate centre of the power station when the
plant 15 duphcated. On the switchboard gallery
15 lonated the main controlling switchboard, con-
sisting of four generator panels, two exciter panels,
one moter panel, one transformer panel, cne regu-
fatmmg switch panel, and two hine panels, Infront of
the gallery 1s a table switchboard mclhmned to a

shight angle, on which are distributed the switches
for contrcling the o1l switches and Lombard gover-

nors. These switches are provided with red and
green lamps which indicate whether the o1l switches
are open or closed, and the connections are engraved
on the marble so that the attendant can see at a
glance which line or bank of transformers he 13
operating.

On each generator panel there 15 an A.C, ammeter
m one leg, field ammeter, volt meter, polyphase
mductor recording Watt meter, field switch and
field rheostat, one four-powt receptacle for syn-
chiromsing plug, and two hand-operated ol switches.
On each exciter panel there 15 one ammeter, one
field rheostat, one voit meter receptacle and one
doubie pole main switch. On the mduction motor
panel there 1s onc ammeter and onc automatic oil
switch  On each transmssion lire panel there are
three ammeters, one m each leg one overload time
hmit relay, one controlling switch with signal lamps
for Line a1l switches.

The switchboard 1s of black enamelled slate, 18it.
Gin. long, supphed by the G.E. Company, and 15 a
very handsome piece of work.

In the L.T. bus bar corridor are located the 2,400
volt bns bars, which lead from the band operated
o1l switches and bus bars on the switchboard to the
remote control o1l switches controlling the L.T. side
of the {ransformers.

In the transformer room there are 7 G.E. trans-
formers, each having a rated capacity of 350 K.W.,
and arranged m: {wo banks of three each, with the
seventh as a spare. The translormer ratio 15 2,400
to 20,000, and they are connecied 1 ' Delta ” on
the L.T. side, and in ** Star ”’ on the H.T, sude, with
neutral earthed grving a potential of 34,700 volts
between places The pnimary full load current 1s
146 amperes and the secondary full load current 17.5
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amp. The transformers are oil insulated, water
cooled. and each tank contawns 350 gallons of oii.
They are guaranteed not to exceed a temperature
rise of 35 degrees C. after 24 hours’ run at fullload and
50 degrees C. alter 2 hours’ run at 25 per cent.
overload, and the tests prove that these guarantees
were fully conservative. The effimency of the
transformers at full load is 97 per cent., the regu-
lation with non-inductive load 1.4 per cent., and at
90 per cert. P.F. 2.8 per cent. 1Each transformer 1s
11 feet high by 4 feet by 3 feetl weighing & 7 toms,
and connected to a system of ol piping by means
of which the ol can be drained from the transformer
to a well, and a small electrically-driven rolary pump
hifts the o1l to tanks overhead, from where it gravi-
tates Dback to the transformers, they are also
connected up Lo a circulating water supply. Each
transformer 15 mounted on a small trolly and can be
shifted off 1ts bed on to a traverser and wheeleg 1nto
the engmne room, so that 1t can be dissembled with
the ail of the overhead travelling crane.

Theie are several small transformers in the power
station fer various purposes. Three 40 K.W. trans-
formers for motors and highting the potential being
regulated by taps coanecting to the dial switches on
switchboard. Series transtormers are m transmission
lines for operatirg the overload relays and line am-
1LPTETS

In the H.T. bus bar cornidor at rear of trans
former room are the bus bars compecting the ol
switches on the H 'I'. side of the transformers to the
oil switches controllmg the lire bus bars  This bus
bar cornidor 15 constructed on the cellular principle
with coacrete partinions, and afl H.T. wires are kept
at a nummum distance of 12 iches from earth.

In the ot switch room above are located the
remote control o1l switches, which are of two tvyes
there are four of the Westinghouse solenoid operated
type which connect 2400 volt bus bars to the I. T
side of the transformers, four G.E. motor operated
type which connect the H.T. side of the transtormers
to the bus bars four of the Westinghouse solenand
type which connect the FI T. bus bars to the 35,000
volt lire bus bars and two G.E. motor operated
type winch control the two transmission lines
They are built up on concrete wzll= separating each
chamber, and the doors arel hung from the top, so
thati they are free to flv outwards m the event of ex-
plosion 12 the o1l cells.

The controlling circuits for moters, solenoiwds, and
signal hights, arc taken off the D.C. 125 V, exciter
carcutts, and the whote of the mechanisim can be
handled with safety. The switches can be opened or
closed with hand levers in case of necessity and both
tvpes of ol switches are entirely satisfactory m
operation.

All o1l switches throughout the entire system have
disconnecting knife switches on exther side of each
leg, and the greatest care has been exercised with
thelstation wiring, which 13 with open bare conductors
throughout, the only insulated cables bemng those
which conneci the genmerators to the switchboard
bus bars, and hoth sides of the transformers to the
disconnecting switches above,

It will be observed that the leads from the trans-
formers are connected to double throw knife switches
on the L.T. side and to plug switches on the H.T.
side, 1 order to admut of the spare tramsformer
bemg ent n to replace any one m service that may
give out in either of the two tanks. The connec-
tions to the ping swatches on the H.T. sule
are made by means of heavils msulated fleuuble
cable to admit of safe handhag with a potential
of 20,000 volts to earth. The double throw
switches and plug switches are all supported on
an angle rron framework. Onr this framework
are also carmed the inter-connecting bus bars
between the transformers and the oil switches on
both sides.

The wiring of the power station is on the duplex
system throughout, and admiis of either generator
bemng coanected to either transmssion Lne through
either bank of transformers independently, or n
parallel.

In the hghining arrester annex are six Westing-
house low eqmivalent hightning arresters, one set on
each leg of the two transmission lines,  Each atrester
18 of the standard type with a series of sparking
gaps m series with a resistance between them and
the ground. Ol insulated choke ¢oils are connected
petween the lhightning arresters and the lme ol
switches, to protect the transformers from damage
due to surges.

The hissing of the brush discharge from the H.T
conductors 15 very marked, and the latter 15 visible
at mght. The author found 1t advisable to have all
msulators carefully cleaned with dry cloths at regular
mtervals. The operation of the plant 15 extremely
sumple, and the orly electrical troubles the writer
had was a puncture of an insulator on one of the
selector switches and a burn out 1n one transformer,
the latter due to a heavy surge on the line

The generators were put into operation on 3rd
November, 1906, and have been runmng almost
continaally ever smce ; and though the water con-
tams so much matier 1 suspension 1t 1s <o fine that
the paint 15 not even worn off the buckets.

The power was tirst sent througn to Dunedin on
19th March, and after the necessary” preliminary
experiments, the whole 'scheme was put mto per-
manent operation on 7th Aprid, 1907,

The power station staff consists of three ENYIREErs,
three switchboard attendants, and one spare man,
who divide the shifts between them.

A gravitation tramway had to be constructed on
the hillside to convey the material from a receiving
shed at the foot of the practicable waggon road to the
power station.  The full truck descendmg hauls up
the empty one. The horizontal length of the hine 15
thuty chains and the total fali 722 feet, at an average
grade of 24 {eet to the chanr the steepest pinch being
I 1n 1.43 The tramway is constructed of hirch
rails la:d on transverse sleepers

{To be contmued )

THE MASTERY OF THE AIR.

SOME QUOTATIONS AND CRITICISMS.

[By PETER EL118.]

The following are quotations from the
remarks of Rankine Kennedy, which appeared
in last month’s issue of PROGRESS, page 448.

“Of how much use would a steamship be
even if it could go from here to New Yorkin
a straight line, if it would probably go to the
bottom of the sea if the engines stopped or
slowed down ® ‘That is what would happen to
the aerial machine on aeroplane principles ™

Three essential tests for a flying machine

' Frrst, it should be able to rise of its own
power from the ground level aud soar to a
few hundred feet high.”

“ Second., it should be able to hover over
any spot on the earth for any time desirable
without any straight line movement.”

“ Third, it should come down to earth
safelv from any height when the engines
ate stopped.”

‘““’The aeroplane I have studied long, but
have come to the conclusion that no suc-
cessful flying machines will depend in any
way upon aeroplanes for sustaining them
in the air, and the results of all the recorded
experiments with them amply confirm me
in that conchusion ”

The above quotations are from the remarks
of an eminent authority in engineering, and
should not be lightly passed over. Neverthe-
less, T make bold to difter irom him and believe
that the seroplane principle will eventually
prove the most successful, and will fulf] the
first and third of Mr. Kennedy's essentials,
and also the second one to a Himited extent

Adverting to the first essential, the aero-
plane will be able to rise of iis own power,
but not vertwally ; it will have to rise gradually
at an angle, the resultant of horizontal effort
and gravity. To rise vertically means enough
power to overcomte the total weight plus
other resistances, to rise at a fair angle with
the horizon requires very much less power.
This is quite evident to competent engineers,
and is the mode adopted by miost winged
creatures The third essential can be ful-
filled by the aeroplane; it may descend safely
from any height when the engine is stopped,
but ol verdrcally ; the planes must be of the
correct formy and coustruction, and must be
perfectly handled. In order to produce a
resultant of sufficient angle with a vertical line,
this is how most winged creatures descend.

The secoud essential cannot be fulfilled
by the aeroplane in its entirety, because the
principle upon which it mainly depends is
constant motion to a considerable exfent. It is
true the feathered tribe can * hover ” almost
motionlessly, but man cannot hope to quite
successfully emaulate the birds, at least not in
the immediate future. Referring back fo
my opening quotation, I suggest that the
anzlogy of the steamships is somewhat un-
fortunate, for a steamship {unless a sub-

marine) is not required to rise from the sea
bottom as an airship is required to rise in
the air, neither is 1t required to descend
throughthe sea. as anairship fxrom the heavens.
Weie it so required, there would be nothing
absurd in its dive to the sea bottom, (but at a
cousiderable angle with the vertical) when
the engine is stopped. T hope to publish
in a subsequent issue of PrROGRFSS my idea
of what the future successful airship is likely
to be. My spare monients are sometimes
devoted to this problem, and T have a scheme
in embryo which readers of Procrrss may
take at its worth. I am sorry to difter from
such an authority as Mr. Rankine Kennedy,
but it is a matter of history that engineers
of equal eminence treated the locomotive
eugine as an absurd machine in its early
infancy, but subsequent developinents have
proved them in error.

THE UPPER AIR,

There is an interesting account in a Tondon
weekly of the use to which the meteorologists
put the kite in taking observations in
the uvpper air. The vagaries of the air far
above the earth’s surface supply the meteor-
ologist with most valuable data on which to
base his predictions. The kite used is a box-
shaped affair, and its equipment consists
of a meteorograph, which records moisture,
barometric pressure, temperature, and wind
velocity. A height of four wmiles has been
reached with such instruments, but the
meteorologist generally confines his obser-
vafions to a height of one mile. This height
is the region of storm. Gales of 100 miles
an hour are commmon, and clouds have
been observed to travel at 174 miles an hour.
The advent of a hot wave has been predicted
six or eight hours in advance, owing to obser-
vations taken at this height 1t 15 hoped
that the kite will soive the problem of the
origin of cyclones and anti-cyclones, which
would be the crowning triumph of meteor-
ology. Already our ideas of wind have had
to be considerably modified. Wind is not
a current of air moving horizontally and
fairly uniformly. but it consists of many
small currents buffeting each other, and final-
ly mingling with each other. The com-
ponent parts of breezes vary in speed and
direction. Some go up and some go down ;
some forward and some back. A strong
upward current is always found under the
cumulus type of cloud—the cloud that resem-
bles a puff of steam: and kites caught by this
current are carried to a great height. Tt is
supposed that the soaring bird knows of the
upward current instinctively and makes use
of it, and uses the contrary currents when
flying against the wind. A kite has the
advantage that it can go up in any weather
but a calm, when a small balloon will take it
to the region of wind. KEven in the clearest
weather electricity streams down the wire
holding the kite, and shows itself by tiny
sparks on the reel. When a kite is 12,000
feet high, or when a thunderstorin is at hand,
thesparks become larger and more dangerous.
Sometimes the electricity has to be earthed.
But to gather the electricity from the upper
air and make use of it, as often suggested,
is said not to be worth while.  However
intense aimospheric electricity may be, its
quality is not sufficient to justify purpose.”

Another French company is said to have
purchased a colliery in the Swansea Vallev,
with the object of exporting large quantities
of Welsh coal to France.
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NOTES.
Ev H F. Von Haast, M A, LL B.
PassinG Orr, Trape Name., CONFUSION
or LETTERS. The Birmingham Small Anns
Company, Ltd. manufactures and sells cyele

parts and accessories, bearing the letters
B.3.A., the initials of the first three words

in the Company’s name, which have
become widely known as indicating the
Company’s articles. On  spanners the

letters appeared with a trade mark consisting
of three piled rifles. Webb and Co. also
manufactured and sold spanners, which they
marked and advertised as “ B.A.8,” meaning
“Best All-round Spanuers.” The B.SA.
Company sued Webb and Co. for passing off
their spanners as those of the B.3.A. Company.
No actnal deception or confusion, and no
deliberate intention to deceive were proved.

Held by Parker, J., that the letters B.AS.
were likely to canse Webb and Co.’s spanners
to be confused with those of the B.S.A. Co.,
and therefore an injunction was granted to
restrain Webb and Co. from advertising and
selling spanners marked B.A.S.-—Reports of
Patent etc., Cases, Vol 24, . 17,

FERRO-CONCRETE PILES. INFRINGEMENT.
NovErry. PATENT HELD INvarLip.—In 1897
Francois Hennebique obtained a patent for
improvements in piles, quays, and retaining
walls or structures.  His first claim was for
piles formed of bars of iton embedded in
concrete and cross-tied by clamps, and his
third for a form of cap for use in ramming
the piles. In his specification he referred to
*golid uprights or standards™ as well as to
piles, and to the piles being either dropped
or rammed into the ground, also to construc-
tions of these uprights being raised above the
level of water and theii non-liability to alter
in air or water, Prior to this time ferro-
concrete, such as was used by Heunebique,
was a well-known material and had been used
for warious purposes, but not for piles,
Specifications of Brannan and Stempel, how-
ever, previously published. had described the
construction of piles in cement with metallic
framework. Hennebique discovered the fact
that a ferro-concrete pile will resist percussion
straing and could therefore be driven in.
Hennebique and Mouchel (who was equitably
interested in the patent) brought an action
against Edmond Coignet and others for in-
fringement. In argument Hennebique's lead-
ing counse! claimed that the specification
should be given a broad construction to pro-
tect the invention of ““ a pile capable of being
driven and of resisting bursting strain,”
while his junior counsel claimed a narrow
construction protecting a pile constructed in
a particular way only, aud a pile to be
driven.

Held Dby the Court of Appeal that the
specification must be given a broad con-
struction, that the first claim was not con-
fined to piles capable of being driven and
that the patent was invalid on the ground
of anticipation ; that even if the nariow +iew
was adopted, the patent had not been in-
fringed ; and that Hennebigue could not get
a patent for his discovery that a ferro-
concrete pile could be driven or rammed,
because that was discovery and not inven-
tion. The only thing that a patent could be
taken out for wonld be a pile of a particular
form, so as to get the benefit of the truth
thus discovered — Reporis of Pafenls, elc.,
Cases, Vol 24, p. 229

; ~Jsegal.. ?
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DesIGN or METHOD OF MANUFACTURE.
Corsers. Charles Bayer, in 1905, registered
a design for corsets. The application for
registration contained the following: < State-
ment of nature of design, shape or configura-
tion of corset. The novelty consists in a
corset having the gores or gussets cut hori-
zontally and from the front of the busk
towards the back of the corset, as shown in
the representations.” The registered repre-
sentation of the design showed a straight-
fronted corset, in which the seams were not
exactly horizontal. but the gussets tapered
towards the front. Messrs. Symington and
Co. applied for the removal of the design on
the grounds (1nder alia) that it was not novel
and that it was not subject matter of regis-
tration, being a mode ¢f manufacture.

Held by the Court of Appeal, that a regis-
trable design must be something which must
be altogether expressed to the eye, or must
appeal to the eye, that what Mr. Bayer
claimed was a corset with horizountal gores or
gussets, and that the reference to the repre-
sentation was not by way of limitation, but
by way of illustration, that such corsets were
not novel, and that what was claimed was
not a design, but a mode of manufacture of a
corset of establishing a particular length, and
the like, insuring the lateral tension at the
bottom of the bust which could give the
straight front. An ovder was therefore made
for the removal of the design from the register.
—Reports of Patent Cases, etc., Vol. 24, p. 65,

Chattels Traasfer.

PALT 11,

{(By C. P. SkerrrtT, K, Barnster-at-Law )

The statute contams- unportant provisions re-
lating to future acquired property—- ¢, property
of which the grantor has not the ownership at the
time of the execution of the wmstrument , and which
may not even be 1n existence at that time The
strict rule of the common law pievented an as-
signment or transfer of property not then m exisi-
ence or not then owned by the grantor ~ The more
modern system of eguity allowed the assignment
for value of future property, of possibihties and
eapectancies. It thus became possible for a man,
apait from statutory restriction, to execule a mort-
gage over all lus stock-m-trade mn existence at the
time of the enecution of the mortgage, or which mught
be acquired by hiny afterwards during the subsist-
ence ol the mortgage in connection with a speciied
business It also became competent for a man to
assign by way of mortgage all book debts then
owing or which nnught thereafter hecome owing to
um 1 connechion with a spceified business,  Uatd
the new stock-in-trade or book debts was acquired
the movtgage was regarded as a mere contract fo
grant the mortgage, but directly the event happened
the mortgage cffectunlly bound the new stock-in-
trade ar book debt so coming into existence  Tora
time the courts struggled agamst the full appl-
cation of the above princple, and vanous dis-
tinctions and reasons were urged by judges
refusmg to apply these principles to particular cases
This tendency to compronse with a principle was
put an end to by the Houwe of Lords wn Tadby v
Official Recorwrr (13 Ap. G 5433 There a man
assigned by way of mortgage ali book debts wihich
shauld become oving io lim but not restricting the
assignment i book debts to become owing to hunin
connection with a specihed husmess Lhe assign-
ment was treated ag an assignment of all future
boolk debts ta become awing ta the assignor  The
county contt judge hekl that the assignment was
bad, and ms Judgment was promptly reversed mn
appeal m the QB Divsion by Justices Haw-
kms and Matthew  Flus decicion was reversed by
the court of appeal and the judgment of the county
court judge restored wpon the ground that the book
debts, not being restucted to those accrung m a
particular business the descripion m the assign-
ment was too vague. lhe matter then went to
the House of ILords, who unammously reversed
the decision of the Cowmt of Appeal, and restored
the judgment of the judges of the Queen’s Bench

Dnvision, tnus atfirmng to the fullest extent the
prnciple which we have been considering.

While the House of Lords may m the case jnst
referred to, have arrived at the true logical conclusion,
their deciston called attention to the necessity for
legislation to restrict this wide power of assigning
future acqured property. In our law thes has been
eftected by treatmg book debts as ** chatiels " and
by two scparate provisions of the statute which
praciically have one and the same object in view.

Section 20 of the Act, 1889, provides that every
wstrument should contam a schedule contaimng
an iventory of the chattels compnised m the
mstrurnent, and that the mstrument should be voud
as to any chattels not comprised 1n the schedule as
agamst the assignee m bankruptey, the trustee
under an assignment for the benefit of creditors and
an execution creditor The effect of this provision
is to requare the goods tc he described as w an ordin-
ary tracde mventory, and to ensure that the des-
cription 1 the schedule will sufficiently identafy
the articles which are the subject of the secunty.
The other provision to winch I have referrred 1s
section 30, which prowvides that an mstrument
stiould be void m respect of any chattels of whieh
the grantor was noi the true owner at the time of
executing the msirument The general effect of
these two provisions 15 to make it practically im-
possible to give a chattel secarity over a trader’s
stock-mi-trade, because the stock-m-trade must be
that which 1s described in the inventoly. and the
result s that the varymg articles of stock-m -trade
owned by a trader cannot be deseribed 1n the sche-
dule at the time of the execution of the mstrament
of secunty.  Tlus provision also makes it impossible
to give an effective security over the future book
debts of a trader. Tf such a security were possible,
it would affect a great deal of the purpose of a security
over future acquired chatiels, becanse the stock of a
trader isresolved mto book debts,and if he could givea
security over future book debts 1t would serve tosome
extent the purpose of a security over future acquired
chattels ¥n thisconnection 1t should be noticed that
these provisions do not apply to a mortgage of an in-
complete article, for when the article is completed
the security attaches to the completed article.

The leaslature, however, felt 1t tecessary to
make certam exceptions to these rules, and accord-
ingly three classes of exceptions were provided for,
namely, (1} wool and crops; (2} fixtures, plant and
trade machinery, where such fixtures, plant or
trade machinery are used in, attached fo, or brought
upon any place mn substitution for any of the hke
machimery plart or trade machinery described m
the schedule to the instrument ; (3} stock branded
with the brand described in the schedule and the
mcrease of the stock described m the schedule. To
ensure wdentification of the stock, stock 15 only cov-
ered by the security 1f 1t 1s branded, or ought by a
covenant m the mstrument to be branded, with the
brand specified 1n the mstrument.

The statute requires all defeasances, conditions
or declarations of trust, which form part of the trans-
action, whether the same are verbal or 1n writing,
to be written on the same paper on which the
mstrument 1s written, otherwise the instrument will
be absolutely void, except as to hve stock, wool,
crops, or substituted trade machinery. A defeas-
ance 1s an nstrument which defeais or quahfies
some obligation created by deed: and that which
m the same deed 1s calied a condition in a separate
deed may be defined as a defeasance. The case of
The Chnisichuyveh Finance Co v. Durant and Sons
(7 L R, 619) 15 a stnking llustration of what would
amount to a defeasance. There a bl of sale was
made payable on demand, and m default of payment
a power was given to the mortgagee to seize and sell,
tut the mortgagee verbally agreed with the mort-
gagor that so long as he paid the interest due under
the hill of sale no sezuie would be made It was
held that such agreement was a condition of defeas-
ance.and that the il of sale was accordingly void
even between the immediate parties to it

With a view to shoriening msiruments under the
statute certam covenants and powers are imphed
mm the msirument which may be modified or varied
Ly agreement of the parties  and in addit:on certan
abbrevsaterd expressions are provided for which,
when used nuply the compendious provisions which
are fully expressed mn the statute

In securrties over stock 1t should be noted that at
15 desirable to state where the lands are on which
the stock are depasturing and 1t s also necessary
to desenbe stock by the brand or by the sex, age,
name colour or otherwise so as to be reasonably
capable of identrfication and to nclude substrtuted
hivestock aud the mcrease of stock i mstroment, st
15 necessary that a covenant should be contamed
providmg that such substituted stock and increase
cf stock should be branded with a particular brand.

{To be continued.)

Blotting-paper is made of cotton rags
boiled in soda.
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Gas Manufacture and Supply.

[By Our LoNpoN CORRESPONDENT.]

S¢reet highting mn the City of London and the
metropolitan boroughs is now largely done by means
of ncandescent gas burners. Many systems of
high-pressure gas supply have becn adopted, and 1t
1s possible to secure equal or even more light with gas
than electric arc lamps. In faci, 1n London and
many cities clectric lamps of large power are at
present iast disappearmng The flat-lame burners
that ten years ago did duty for street hghting,
burning 4% to § cubic feet per hour, have alinost
entwely disappeared ; the upnght C. Welsbach or
Nern burner having taken thew place. With them
1t was possible, with a consumption of abou{ 33ff.
per hour, to obtain a hght of thirty candles or more.
The Jast twelve months have, however, seen still
greater advances; the inverted mcandescent gas
burner has now been adopted for street hghting.

In Edinburgh Mr. W. R. Hernng, M. Inst. C.E.,
engineer of the corporation gasworks, has put up a
very considerable number of street lanterns, and
installed in them inverted burners which consume
only an average of 2} feet of gas per hour, and give
an Mlummination of 75 candle power. Mr. Herrmg's
lead 1s bemng followed by others, at West Bromwich,
Mr, Harold E. Capp, engmeer of the gasworks, has
mtroduced mio street lanterns an nverted burner
and donble reflecior. Tlus arrangement is very
similar to the Edmnburgh lantern, and practically
the illumnating effect 15 as good.

Much attention 1s bemg devoted to the adjustment
of the gas supply to mnverted burners. In the use
of these burners Russia plays a conswderable part,
and 1t 15 generally admitted that the gas supply,
or rather the pressure at which it 15 supphed, must
be nnder control. The new inverted incandcscent
gas-lamp company have brought out what they
term the ‘ Nico” gas-regulator (sce illustration).
The regulaior 1s constructed on such principles that
a perfect jet issues into the burner fube and 153 m no
way affected by the heat evolved. The gas passes
in to a hollow, or crescent-shaped, form ; this 1s said
to be preferable to the solid stream of gas, and se-
cures a more perfect mixture. A crank on the mside
of the adjuster makes 1t :mpossible for the needle,
which 1s really the active regulator, io become
tight, but 1t 15 extremely sensitive. The * Nico *
adjuster takes the place of the ordmary injecior so
that the burner is not much larger with it than
without it.

Tested with a well-known No, 4 “ Nico " wnverted
burner, with a consumption of 3.4 cubic feet the
result obtained was a luminosity of 65.5 candles, or
a duty of 19.26 candles per cubic foot of gas. Witha
No. 5 “ Bijou” burner the readmgs were *—con-
sumption 1.3 cubic feet; illummating power, 30 5
candles ; and a duty of 23 5 candles per culnc foot
of gas consumed.

Although gasworks are now almost umversal m
all parts of the kingdom, there are uses for small
gas-malang nstallations.  Recently, when on a
visit to the Dublm Exhibition, we were mnterested
m a small petrol gas plant operated under the Elwell-
Smuth patents. The well-known: method of malking
gas by passing air over petrolenm spirit of 650
degrees specific gravity, and so obtaming a mixture,
which gives a 11ch gas for dflununating purposes,
15 the foundation of the manufacture of petrol
safety-gas ; n the Elwell-Snuth process, the pro-
portion of peirol and air are unvaried. The appar-
atus starts and stops automatically ; the generator
continues to operate until the demand for gas ceases,
and then 1t stops until gas 15 agam requred. In
solated houses, mstituiwous, churches ete., petrol
safety-gas will be of great service.

All the world over the name of the ** Richmond
Gas Stove Company, of London and Warrmgton, 18
coupled with gas stoves; the firm are most enter
pnsirg , quite the most recent apparatus thac
they have placed upon the maiket 15 the ** Neptune
water heater They tell us that with gas at 3s per
1000 cubic fect, for an expenditure of 33d, 1t 15 pos-1ble
to have 50 gallons of bollng water with one burner
only of the heate: The * Neptune ™ wall provide
hot water to any number of taps at the same tume on
diaffere 1t levels in any part of the house ; the heater
may be connected up to exssting hot-water pipes and
the circulating cistern 13 used for storage of the Lot
water. The gas burner 15 made to swing cut clear
of the boler, and consists of two rings with separate
taps The smaller ring at ten-tenths pressure
consumes 8 cubic feet per hour, and we under-
stand 1t 15 found to be ample te provide a
sufficient supply tor the ordmary domestic require-
ments and 1o mamtam the cistern full of hot water
at might. The ** Neptune * 15 very compact, stand-
mg 25 mches high over-all and having a chameter of
about 10 inches, prices range trom a few pounds
with cast-iron water cwrculators, aml gun-metal
chambers. They are made m two sizes, There 15
every probability of their being very generally fitted
up 1 houses where the ‘ gas range " 15 used for

cooking and gas Lues ior heating. The ' Neptune ™
appears to us to be far in advance ofithe bath
* Geyser ' as with it the hot-water supply to the
house remains intact.

It has always been a vexed question as to whether
1t would be policy to test gas consumers’ fittings and
the mternal pipes. The Brnitisher’s house 1s his
castle and he very vigorously defends 1t agamst all
comers ; he is always suspicious that the ** gas man’s
one aim 1 hife 15 to best hum, to chargelum for gas
that he never consumed, and as generation alfter
generation become gas consumers, still the gas man
15 very httle more popular than he was fiity years
ago. In most cities and towns, pipes and fittings
for water supply are ngorously tested, and every
effort made to detect and stop leakage, the loss by
leakage having to be borne by the suppler. Water
15 paid for by rate levied m accordance with assess-
ment of the house and not by measurement, Gas
on theotherhand,1s paad for by measurement , and any
leakage past the meter 15 a 1oss to the consumer and

THE NICO ADJUSTER.

not to the gas supplier. The Corporation of Liver-
pool have taken up the matter of testing gas pipes
and fittings on consumer’s prenuses for a normal
sum, and their action 1s likely to prove mghly bene-
ficial to the public, both on economic and hygreme
grounds. Weare told that so far only some seventeen
apphcations for tests have been reported ; n five of
these the fittings were found to be sound, m the
remawming twelve there were escapes aggregating a
rate of 25 97 cubic feet of gas per hour, or an annuat
money loss fo the consumers of £29 10s 8d. These
figures prove that such testing of consumers’ pipes
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and fittings 18 exceedingly «desirable  Much of the
lealkage of gas is due to the use of composition pipe ,
it has, however, now become almost universal to
“run’’ wiought-uon pipe to all ** pomts " and to have
no scldered jomts

Owmg to the large quantrties of tar that are prod-
uced by coke-oven plants the price has continued to
fall, and gasworks tar has become almost a drug in
the market. Much nterest 1s therefore being taken
in the proposals to use 1t on roads as & protection
against dust, and already there 15 very considerable
demand. The rapidly increasing motor traffic, and
the abommable dust evoived, have rendered 1t abso-
lutely tmperative that somethmg should be done
to make the roads more smtable for motor running,
and so far it appears that the coatmg or pamting
them with hot tar 1s the best and cheapest means of
ieaching the desired ends. Gas engineers are quite
jubilant, and hope to secure the business and so find
a new market for their tar.

ke Gasngni and Coke Company, the premier gac
undertakmg of the world, having a capital of £27,
(00,000, an annual output of 22,963,382,000 cubic
feet of gas, and no less than 492,010 consumers are
bestirring themselves i every possible way to extend
the use of gas, and to increase the day consumption.
In this matter they are being greatly aided by the
abihity and uwntirning encrgy of their chief snspector,
Mr. F. W. Goodenough,who has a stafi of 200 officers,
and more than 2000 workmen, engaged entirely at
the * Commercial 'nd *  In addition, the company
have lady demonstrators who wait on consumers
and give practical lessions in the use of gas stoves,
cookers etc., pointing cut the special features of
each apparatus and advismg as to the most econom
ical method of using them. Another new work
being done by this and other gas companies 1s the
maintenance and upkeep of mmcandescent gas burners
and mantles The charge is purely nomnal to the
consumer, his fittings and burners are overhauled at
regular mtervals everything is kept “ well found
and i working order. The mainienance cost per
annum per burner, to the company, does not, m
many cases exceed threepence The benefit ta the
public 15 very great, but still wathat all they donot as
a whole take knndly to the mspection, and often wall
suffer faulty burners, broken mantles, cracked
chimneys and other 1lls, rather than have the period-
ical visit of the * gas man,” as the public dub all
and singular connected with gas supply.

Correspondence.

[To tar EpiTor.]

Sit—Some of your readers who are fond
of figures may find the following matter
interesting. I lately read in a1 American
paper that some mathematician had announ-
ced the curious persistency, under multi-
plication, of the figures 142857, thus \—

142857 142857 142857
2 3 4
285714 428571 571428

142857 142857

5 6

714285 857142

The way in which the figures follow each
other seems undisturbed, till multiplying by
seven we get the extraordinary departure

142857
7

9900995
Here, so far as my information went, the
matter ended, apparenttly with the idea that
the series was exhausted. Out of curosity
I carried it further :(—

142857 142857
8 9
1142850 1283713

Now,in these we have in each one fgure too
many to compare with the original number.
but if we add it in we get the same series, viz.,
1142856—06 plis 1=% so 142857; 1285713—
3 plus 1—4, so 285714.

Of course 142857 plus 10= 1428570 and the
series begins again with outside figures added
Multiplied by 35, or any other multiple of
seven, the result is always in the g series, iz,
4090055 the 5 and 4 end figures making the
full 9.—Yours faithfully,

Fpw. TREGFAR.

Wellington, 4/10/07

NOTICE TO ADVERTISERS.

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

(By Rev. Dr. KeaneEny, Hawrkrs Bav.)

Astronomical telescopes are of two kinds,
reflectors and refracters. A reflecting fele-
scope consists essentially of a concave re-
flector usually made of silvered glass, which
reflects the rays of light from the object ob-
served so as to form an image of it in the prin-
cipal focus of the mirrer, In a refracting
telescope the rays pass through a lens which
refracts or benrds them in such a way as to
produce an image of the object in the prin-
cipal focus of the lens. In both cases this
primary image is magunified and cbserved by
means of an eye-piece,

A very fmpottant difference be-
tween a reflector and a refractor,
especially when used for photo-
graphy, is that a reflector brings
t¢ the same focus the various
coloured rays which mniake up
white light: whereas an ordinary
refractor does not bring the rays
of all colours to the same, focus,
on account of the unequal refran-
gibility of the different coloured
rays which constitute white light.
An object glass which is intended
for visnal purposes}is made to
focus as many as possible of the
bright rays which are most effec-
tive to the human eye, namely, the
green, yellow and red rays. The
blue and violet tays do not come
to a focus at the same point as the
green and yellow rays, and, conse-
quently. there is usually a blue or
purple halo round the image of a
bright object wken observed
through an ordinary refracting
telescope. Now, it happens that
a photographic plate is more sen-
sitive to the blue and violet rays,
than to the green, yellow, and red
rays, and on that account a lens
which is intended for photo-
graphic purposes must be made to
bring the blue and vielet rays to
the same focus.  An object glass
which is made for visual purposes
is, therefore, not snitable for photo-
graphy ; and wice versa, an object
glass which has been specially cor-
rected for the photographic rays
is not suitable for direct eye
observation. Hence, many as-
tronomers prefer to use & reflector
which can be used for both puiposcs,
and many of the best astronomical photo-
graphs, especially of nebule, have been token
with reflecting {elescopes. But as a refraclor
has other adventages over a reflector, varicus
plans have bheen devised 1o make a refractor
equally available for the two kinds of work.
One way is toseparate the lenses of the object-
glass 2 little, until the viclet rays come to a
focus. The object glass can be used fuither
for eye observation by bringing the lenses
together again. This plan has been adopted
with great success by M Jannscnat Meudon,
in France, for his photographs of the sun
Another method, which has buen adopted at
the Lick cbservatory, is to use a third lcns
which. when placed in front of the object glass,
brings to a focus the photographic rays. The
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latest method is that employed by Mcssss.
Cooke and Sons, of York, whe have succeeded
in making an object glass which is as achro-
matic as a reflector, and can therefore be used
for photographic as well as visual purposes.
without any alteration in the lenses. This
photo-visual objective, as it is called, con-
sists of three lenses formed of three different
kinds of glass, and it serves to illustrate the
perfection which the optician’s art has now
attained. Six surfaces of glass are so accu-
rately figured that every ray of light falling
upon the objective passes through the finest
pinbole, at a distance of seventeen or eighteen
times the diameter of the lens. Objectives
of this kind have been thotoughly tested by Sir
Notman Lockyer, Sir. David Gill and other
eminent astronomers, who speak of their
performance in terms of the highest praise.
A Cooke photo-visual objective, g inches in
diameter and 12 feet 6 inches focal length, is
in use at the Meanee observatory. and gives
complete satisfaction. both as a visual and as
a photographic telescope.

I.—MEANEE OBSERVATORY TELESCOPE USED AS A PHOTO-HELIOQOGRAPH.

The first celestial object photographed
with anything like a useful, practical result
following from the picture, was the sun. As
early as 1845 Fireau and Foucault succeeded
in taking Daguerreotype photographs of the
sun, and in 1851 Berowski photographed the
solar  prominences during a total solar
eclipse. In 1857 De la Rue designed the
Kew photo-hcliograph, which consisted of a
telescope with an object glass of 3} inches
aperture and about 5 fect focal length, and
corrected for the photographic rays. The
eye-end was furnished with a camera and
enlarging lens, which magnified the imege
of the sun to about 4 inches. In 1873 the
Kew photo-heliograph was transferred to the
Royval observatory, Greenwich; but it has
been since superseded by a photographic

r.fractor of g inches aperture and neaxly nine
feet focal length. With this instrument a
photograph of the sun 8 inches in diametes is
taken every fine day at Greenwich.

Fig. T is a photograph of the Meanee ob-
servatory telescope used as a photo-helio-
graph. ‘The image of the sun in the principal
focus of the g-inch photo-visual objective
is 1% inches in diameter. This is enlarged in
the attached camera, by means of a magnify-
ing lens, to 5} inches in diameter. The full
aperture of the object glass is not used when
photographing the sun, but it is stopped
down three or four inches. The light of the
su1l is so intense that a very slow photographic
plate and a very rapid shutter have to be
used. Generally, very slow lantern plates
(whole-plate size) are used, and developed
with hydroquinone. The shutter (see Fig. 2)
consists of an aluminium disc 6 inches in
diameter, with an adjustable slit, and rotating
roand a centre eccentric to the enlarging lens.
When the shutter is released, the slit flies
rapidly across the image of the sun at the
principal focus, giving an expo-
sure to the plate for a very small
fraction of a second. It is possi-
ble to give with this shutter any
exposure from one twentieth to
one five-thousandth of a second.
The duration of the exposure
generally varies from one three-
hundredth of a second in winter,
to one three-thousandth of a
second in summer, with a 3-inch
stop, which is equivalent to
working the lens at £/50.

When the photograph of the

sun has been taken it has to be
measured, the four following pai-

ticulars being determined foreach
spot: First, its distance from
the cenfre of the sun; second,
the angle between it and the
north point; third, the size of
the whole spot; and fourth, the
size of the umbra of the spot,
that is to say, of its dark central
position. The area of a spot is
mesasured by placing a thin piece
of glass on which a number of
cross lines have been ruled one
hundredth of an inch apait, in
contact with the negative. These
cross lines make up a number of
small squares, each the fen-
thousandth part of a squate inch
in area. The negative is then ex-
amined with a magnifying glass,
and the number of little squares
covered by each spot is counted.
Some idea of the gigantic size
of the sun can be formed from
the fact that a spot which would
cover only one of these little
squares would be 2} million
square miles in area, and yet
would be only between two and three mil-
lionths of the visible hemisphere of the sun.

Fig. 3 is a photograph of a group of sun
spots taken at the Meanee observatory last
Tune, as seen through the mieasuring glass
tuled into small squares. The area of the
whole group is about To0o million square
miles. The size of the earth on the same
scale would be the ciccle E in one corner of
the square.

Fig. 4 is an enlarged photegraph of a sun
spot also taken in June. The length of the
group is 120,000 miles, and the total area is
1250 million square miles.

Fig. 5 is a photograph of the sun taken on
the 17th July. The spots belong to the
same group as that in Fig. 4, returning after
a revolution of the sun. The large spot
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which was becoming detached in Fig. 4 is
completely separated from the zest of the
group in Fig. 5. This detached spot is more
than six times as large as the earth, and yet
its area is not ome two-thousandth part of
the surface of the sun's visible hemisphere
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ASTRONOMICAL PHOTOGRAPHY-—FIG. 2

A Huoge Telescope.

The huge telescope presented by the late
Mz, Verkes to the Williams Bay observa-
tory is still the most powerful instrument of
the kind extant. but a much larger telescope
still i3 to be built for the solar observatory of
the Carnegie Institution on Mouat Wilson,
in California. This telescope, for which the
funds are being provided by Mr. fohn D.
Hooker, of Los Angeles, is to be of the
reflecting type; and some idea of the fm-
mense stride in telescopic construction,
which will be made by this new addition to
the astronomer's resources, may
be gathered from some notes sup-
plied to Engineering by Professor
Hale, of the observatory on Mount
Wilson. The largest reflector
hithertoc made has a 80in. dia-
meter silvered -glass mirror, of
which the glass has a thickness
of 8Bin. and weighs one ton. In
the proposed new telescope the
mirror will be 100in. in diameter,
necessitating a thickness of glass
of 13in.,, and a weight of four
and a half tons. The Herculean
task of casting and annealing this
huge mirror has been entrusted
to the Plate Glass Company of
St., Gobain. The equally formid-
able task of grinding, figuring
and testing will be undertaken in
the workshops of the observatory
itself, under the direction of Pro-
fessor Ritchey ; and lastly, the
mounting of the instrument is to
be entrusted to the Union Iron-
works Company, a firm which is
well known as the builders of
battleships and craisers for the
American Navy. It is estimated
that the making and mounting of
this telescope will take about
four vyears. The question of
its behaviour when finished will
aronse considerable interest, for, undoubt-
edly, if its performance be satisfactory, it
will be a great gain to astronomy. Its huge
aperture, combined with comparatively short
focal length, will make it extremely valuable
for spectroscopic work of the fainter stars ;
but as telescopes of increasing size are taken
into usevery great difficulties ate encountered,

The question of temperatute is a grave
one, for a wvery slight difference in the
warmth of the air in one part of the
tube will spoil the chances of successhil
observation. In the case of this new
telescope, it is propos.d to keep the
observatory always at one counstant mean
temperature, as near as possible to that of
the night.
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ASTRONOMICAL PHOTOGRAPHY~—~FIG 3.

The Orbit of the Sun and the Solar
System.

Professor Peckham, of the Adelph: College,
Brooklyn has descended heavily on the theory of
the gentilemen who recently described the orbat of
the sen and the solar system with a great display of
mteresting detal. Here 15 the pith of the Pro-
fessor's refutation ~—

“ As to the speed of the sun m its path, astroro
mers are agreed that this is about 12 mmles a second.
At thus velpcity, which is a slow one as velocsties go
m the heavens, we go 1,036,800 mules a day, as any
one can determine by multiphcation, mstead of
5,000,000 rmles a year, as the wniter states, and
pearly 460,000,000 rmales o year., Yet the stars are

ASTRONOMICAL PHOTOGRAPHY--FIG 5.

s0 remote that the sun will require 68,000 vears to
cross the space separating it from the nearest star at
thie erormous rate of motron  Agam, astronomers
are agreed that the sun s moving toward Vega and
not Arcturus, and that 1t will require the sun 558,000
years to pass by Vega  But we shall never pass by
Vega, although we are moving toward 1t, nor would
we pass Arcturus, 1f we were at present moving
toward that star, since these stars are themselves
moving, and will not be where they are now

23
when the sn gets there.  They will be far
away from the places they naw occupy. Let us

see how long 1t would require the sun to travel to
the place where Arcturns now 15, The parallax
accepted for that star gives uts distance such that
bight requires 160 vears to come from us to lnm and
that we should go to him will require neariy 2 500 000
years at the rate of 12 nuleg a second. In the hght
of such figures a period of 75,000 vears becomes a
mere poist of time a watch i the might,
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The determmanion of the pomntn the shy towards
which the sun 1s moving 15 a matier of much mterest
to astronomers but it 1s one on which no more than
a beginmmng of mvestigation has been made Her
schel, more than a hundred yeais ago, studied the
proper motion of the stars, and located this pomt
m the constellation Hercules  Many others of the
highest repute ncludimg Struve and our own
Newcomb, have followed Herschel, and have reached
a sheghtly different result, although they do not
remove the point very far from Hercules, It 1s now
located near Vega m the constellation of Lyra, or by
Campbell, at a spot 10 deg south of this star, Ths
apposite pomt 35 near Swins and not near Polars,
Any one who 18 mterested m this mvestigation will
find a statement upon i given m Ahlton's
“ Astronomy,” the latest and best tent book for
students beginming the subject

WILL 1T PAY?
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Reail the following inbutes to the
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ment i your paper has been of great
value to us m promoting enguiries
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From Cicle and Mator Supplies,
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Our advertisement for La Motoss-
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latory letters recewved from subscribers in New
Zealand.
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Light Railways for New Zealand.

{By FreDR. DBrack, AM. Inst. E.E.]

It cannot be dented that there exists mm many
parts of New Zealand at the present time a verrtable
ratlway hunger. During the pest few months
deputafions of representative men have come
literally from the east and from the west, the north
and the south to mmpress upon the DNinister for
Rallways the urgent need and soperior clamms to
consideration of thewr respective districts for branch
railwavs. 1t 15 not merely a twice, but a twenty
times, told tale, and m spite of the practically nmiform
answer given to each body of applicants, the malirg
of deputations still goes on. The Minister s reply
on each occasioa may be summarised thus '—-

(¢} The G vernment admits that the district
would he greatly benefited by having a branch
railway to 1t or through it, and 1t expresses no d .ubts
as 10 the traffic possibilities, but

{5) The completon of the country’s trunk lmes 13
of paramount importance, and will require for the
next few vears the whole of the money that 1t 1s
possible to obtan by the same borrowmsg pohey

{2) And when the trunk lmes are finished, branches
will be duly considered, and some of them will he
bualt,

So plawrly, emphatically, and repeatedly, has the
Government made theee statements that is attitude
ought to give pause to those commuittees which are
prenariny ‘‘ to brme under the n .tice of the Minister
the great natural rescurces and triffic prospects’’
etc  Nerther the Muuster, nor anvone personaliy
acquainted with the districts coneeinerd, fuestions
either the resources or the present difficulties of
marketing them, bt the best of propositions cannot
be carried out if money 15 lacking  As a maticr of
hard fact, however, a number of these Jesired
branch Imes are not payable propesitions, and, if
coustructed, would throw a greater or lesser buidep
on that part of the raillway system which docs pay.
Few paople realize what a t1aflic shou e, 10 volunie
and rharacter, to justifv the construction of a railway
and perhaps fewer still cousiler the natter very
seriously, when 1t 15 a question of their district
obtaming trausport facibifies without having to
shoulder the whole of eny loss resultutg. Wiale
the unanswerable argnment as to the concentration
of the maney or the trunk hnes i~ avadable, the
Mmister has no need to Jdiscuss wyth deputations
the probahlities of branches paviagg ; but later on
when some monev 1s aveilable, not a few districts
will be hard put te show prospects that will warrant
railway construction on & husmess basis,

With a more general recogmtion of the really
hopeless outlock for branch Imes during the next
few years, public rtiention will more readilv turn
to tne buildng of hight railwas systems by local
bodies, and 1t may be by private enterprice aleo,
Already there are sorie County Councils giving this
matter their earnest sttenticn. and from 3¢ to 40
miles of track are now under consideration in distnicts
whete the hurden of 1cad trainsport ard rtoad
maintenance 15 becoming toc heavy to be borne.
The lght radway 15 not much understocd by the
general public n New Zealand, and perhaps cn this
account 1t 15 regarded as sometbmg a long way
removed from the usefulness and permanence nf the
standard railways of the country Tt may therefore
surprise some people to learn that our main lines, as
onginally constructed, have been classed by more
than one emnnent authonty as hight ralwaye
There is » 0 hard-and fast division between hght and
ordinary or heavy railways but it 15 toleraoly safe
to assert that lines ot 3 6" gauge employmmg 601h to
701k rails, and bmit on land exclusively resersed

for them, are not hakt rallways, so that the man
Imes ¢ { to-day do not fall within this class,  Onp the
cther hand, a 3" 6" or any lesser gauge line, with
roils {rom 20 to 401b could under most circum-
stances be fawrly described as such. The general
significance of the term and the one I have i nund,
1€ a raldway of ighter and cheaper corstruction than
the standara types adopted m this country. Such
a system 1s, generally, though noi mnvanably, of
comparatively short length, not often exceeding
50 mules, and more commorly is from 10 to 20 mules
only.

In many countries systems of this kind are mn
extensive use, and render the most valuable services
more esperially m agnicultural distriets,  In Belgrum
there are 1100 nules of narrow gauge heht hnes and
nearly as many w Italy. Both France and Germany
{like Ttaly) have classified light railwe ys mnto three
or four grades, and possess many examples of
each. Of other Continental ccuntries Sweden and
Holand have aclopted them, and 1n Austna thereis
a considerable nuleage. In England provisirn is
made by law fcr grants of public money to private
enterprise establishing these undertakings mn certain
classes of districts, but this State aird has not been so
fruitful as the Government assistance given 1in
Belgium and France, probably because the English
agricultural ingustry is a dwindling one, Ireland,
among s lrmited number of these lines, possesses
at Jeast one of special interest i the Bessbrook and
Newry system, which was the world s first electiric
rarlway , as first buit 1t was 3 miles long with a
gauge of 3" 0 and the cars were run by hydro-
electiic power. Tt 15 some years since I visited 1t,
and probably 1t 13 now—like another famovs pioun-
eer work 1n that country, the Port Rush to Giants’
Causeway electric tramway, with 1ts extraordmsry
third rail conductor—reconstructed on a modern
design. In India therc 1s a very large muleage of
light railways with gauges of 2°0”and upwards, and
in Canada Mexico and most of the South American
republics there are n.any examples. The gauges
acdopted are numerouns ranging frem the 11137 ot
Fastimog (Wales} to the metre (37 33) which 15 2
favourite one on the Continent where also the .75
metre {2° 5+7) 15 largely nsed. In British coantries
2707, 27 67 and 3’ 0” are almost evclusnvely used,
though there are instances of light lines on the stand-
ard gauze (4° 817, such as the Soithwold hine n
Suffolk, now worked by the Great Eastern Railway
(o., as a branch to 1ts man system.

On the majority of these hines, steam locomotives
are employed, and short tramns of cars are hauled.
Electne traction will in time be almost uruversally
used where the traffic movement 1~ not of 1nstem
cant amount, for infrequent traffic having smail
scope tor development steam will alwavs be the
cheapest power,

Some reference will probably be expected to the
latest idea m light raillways ot which a good deal
has been heard durnng the last few months —the
simele rail Bremnan svstem. So far, ne actual
mnstallation has been carried ovt, and only a model
has been lunlt, therefoie nothing 15 definitely known
as to the lrmutations this invention will experience
when tried on a practical or commercial basis,
After gathening such information as 15 available,
I am mchned to think that it will find 1ts clhuef field
of usefulness (2 it proves able io find one at all) in
service of a tewnporary natur., such as the transport

f an army through new country, maintammng
commuucations between a military base and the
front, or piloting the way 1n an unroaded district
tor the construction of the more conventional class
of rallway. At present there 1> 1o evideuce what-
ever as to its carrymg capacity in relation to is
cost, por indeed as to erther 1ts first cost or workmg
expenses. It 18 quite clear, however, that every car
on the Brennan system must be equipped with the
two giroscopes ana a motor, or engine, to rotate
them—piain trailer cars will be ou* of the question
—oand it 15 a fair inference, therefore, that the Jabour
and mamtenance cost will not be small, and that
the rofhng stock will be expensive. High speed
machmery demaunds close attention, particularly
at bearmgs ; and 1t1s certain that if a bearing on a
gvroscope shaft, which runs at several thousands
ot revolutions per murute staried toseice, 1t wenldn't
be many seconds before the shaft fractured and the
pyroccope wrecked the car. It 1s not pleasant to
contemplate the opportunities that would exst
for this occurrence on a Bremnan lme laid over, say,
a pumice plam 1n the North Tsland, or a nor-

wester - swept  distuet  1n Canterbury, when
grit and dust were plentiful 1 the summer awr.
However until some expertence of the system has
been gamed, judgment must be suspended, but T
think 1t will be wise cn the part of New Zealand
to contentedly allow Home districts, which have
the advantage of being withm = few hours of the
works manunfacturing the plant, to undertake all
the expermenting and perfecting of parts that is
ipseparable frcm any new system.

(To be contmued )

Aluminium.

THE, REGULATION OF PRICE.

The comparatively high price which pre-
vails for the metal aluminium has continued
for a year or two, and there is no immediate
prospect of any reduction, notwithstanding
the non-existence of the internationial syndi-
cate which formerly controlled the price.
It is probable, (says the Mechanical World)
that if water power were not used on a large
scale in connection with the electrical pro-
duction of alumininm in different countries,
the quotation for the metal would be higher
than it is at the present time. The reason
for the maintenance of the price at its present
level is to be found in the large demand which
is experienced for aluminium for numerous
purposes, a demand which has increased in
a greater proportion than the production.

Apparently a great deal of secrecy exists
in respect of the actual output of aluminium
in the Uunited States, Great Britain, Switzer-
land, France, Germmany, and Austria. Tt
is known that the different works are equip-
pen with plant representing 100,000 h.p.,
but the production of each is not specifically
stated. It is estimated by expert metal
statisticians that the output of aluminium
throughout the world amounted to 14,500
tons in 1906, and representing an augment-
ation of 3,000 tons over the preceding year,
and 5,000 tons as compared with 1904,
These fignures are, of course, estimates, and
there are no means of testing their accuracy.,
At the same time, there is no reason for doubt-
ing that they are approximately correct.
The future is to witness a large increase in
the outturn of the metal, seeing that all the
producers, including the British companies,
have extensions of work in hand, and most
of these are expected to be completed and in
operation next year. The directors of the
Neuhausen Company, which was one of the
ploneers in the electrical production of
aluminium, have expressed the opinion
that when these developments have actually
been completed, the considerably greater
quantity of metal which will then be avail-
able will lead to a decline in price.

Such an event would be welcomed by con-
sumers, but there is no certainty that the
future will confirm this opinion. In the first
place, it is highly probable that the con-
sumption of aluminium will continue to in-
crease, and if the augmentation equalises
the advauce in the production, there is little
prospect of the price being reduced. On
the other hand, if the output should become
greater than the demand, the quotation
may be lowered to promote the consumption.
It is, however, far from certain that the
producers would act in this manner, and for
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that matter there is nothing in the way of
a renewal of the international syndicate for
the purpose of again regulating the price, in
the course of the next vear or so, when
supplies of the metal become more plentiful.

The British as Inventors.

The details which we published lately
of Mr. Brennan’s wonderful * spinning-top
railway,” suggest that the world may be on
the eve of a new revolution in the art of
transport. The new balancing train has,
it is true, vet to be tried on a large scale. but
as a working model its success has been start-
ling. The principle which it embodies is
capable of the widest application. It may
affect the future design of motor cars, and may
even lead to a complete change in the method
of working railways, though for obvious reas-
ons atty stuch transformation will be but
slowly accomplished. Tn jtself the gyroscopic
railway is a miracle of ingenuity, and it is most
satisfactory to reflect that it is the product
of the British mind. The Britisher has often
been reproached with a want of inventiveness.
There is a strange want of humotit in such a
reproach, and a complete ignorance of the
history of invention. For, as a matier of
fact, almost all the great and fundamental
inventions have been the work of British
subjects. We have even heard a distinguished
American aunthority assert that all the devices
with which the ingenuity of the United States
is commonly credited have been the achieve-
ment of Englishmen. Such a view is an
overstatement and far from being absolutely
correct, but it contains a measure of truth.
Thus, the Northrop loom, of which so much
hasbeenheard, waspatented first in the United
States, but it was theinvention of an English-
man. The pressed-steel car, the manufacture
of which employs an encrimous amount of
capital and labour in the United Stztes was
of British origin. These examples could he
multiplied almost indefinitely. Tt is no small
tribute to the energv and persistence of the
Englishman that he should be thus distin-
guished, when we remember that the Stete
places every conceivable obstacle in his way.
The English patent laws tax him unjustly,
and penalise him for his very inventiveness.
In the United States, on the other hend,
very different treatment is accorded to the
inventor. American statesmen have always
borne in mind Washington’s insistence on the
importance of giving “ effectual encourage-
ment as well to the introduction of new and
useful inventions from abroad, as to the
exertions of skill and genius in producing
them at home.”” At the same time the Brit-
ish policy of reserving for municipal monopo-
lists the exploitation of electricial supply and
electric traction has gravely affected the
British inventor in the electrical industries.
Here, again, the fundamental discoveries
were made by Englishmen. Davy discovered
the arc lamp ; Faraday, Varley, and Wheat-
stone made the dynamo possible: Grove
produced the first accumulator - Swan the
earliest electric incandescent lamp ; Hughes
the microphone on which the modern telephone
transmitting instrument is based. It was
not for want of British originality that the
electric industries were developed abroad.
but because Englishmen were denied the
opportunity of practical knowledge and
experience in the years when the world was
turning to the use of electricity, In other
directions, passing over the great names of
Stephenson, Watt, Arkwright, Rrindley, and
Smeaton,f the pneumatic tyre, on which al
mechanical road propulsion is now based,

where speed is a matter of moment, was a
British invention In maritime engineering
the turbine is the product of British brains,
and may rtapidly supplant the older recip-
rocating engine. In naval engineering the
originality that produced the Dreadnought
shows that England has nothing to fear in
any contest of skill.  Given befter pafent laws,
and more encouragement from the State tothe
inventor, given also a fair chance to new
industries, with exemption Irom mandarin
control, and there is every reason to think
that Fngland would surpags her former
record. The country of Armstrong, Whit-
worth, Whithead, and Parsons has no cause
to fear anything except its Government.

The New Patents and Designs Bill
in England.

By G. Crovypon Margs, M.P.

The new Patents and Designs Bill, that has
already passed through one of the standing
committees of the House of Commous, is
likely to havea very far-teaching effect on the
future industiies of Britain. Ome of the
most valuable features of the new bill is that
having reference to the power, which an in-
ventor will possess, of filing additional patents
of improiement that will run concurrently
with the main or original patent with which
the improvements are associated, but as to
which additional pstents no fees will be paid
heyond those that are necessary for the ordin-
2ry application. 1t may thus well be that,
in the future. an invention concerning which
there are possibilities of improvement, may
be covered by one patent and six subsequent
patents of addition for details, and theseseven
separate pitents would all be kept in force
by the annual payments made after the fourth
year of the originel patent, instead of—
as at the present time—requiring every patent
granted to be covered by its own annual
renewal fee  Tn engineering devices, particu-
larly, it is quite common fos the patent—for
example—covering a new type of pump, to
have associated with it several subsequent
patenis for improvements in detzil, suggested
by the working of the main patent; and it
has been the practice heretofore to require
that separate and independent patents should
be applied for for these improvements
Hereafter a great saving will result to manu-
facturers and engineers in connection with
machines upon which details and improve-
ments can be very readily introduced without
incurring the present annual costs for
keeping each of such improvements in force.

Another feature of considerable inte.est is
that which enables the applicant for a patent
during his provisional period to file other
provisienal specifications, and then, at the
end, to get one complete patent combining
all that has been shown in the several provis-
ional patents deposited during the period of
provisional protection. One of the diffi-
culties in the matter of litgation in the past
has been due to the disconformity between
ptovisional and complete specifications.
Hereafter it will not be possible for any person
to attack a patent on the ground of discon-
formity between the provisional and com-
plete specifications.

The tribunal before which patent actions
will be tided will probably hereafter resolve
itself in one court. and, with a view to
bringing everything into line, it is decided that
the appeals from the patent olfice decisions,
that ere at present heard by the law officer,
shall hereafter be heard by the judge, from

whom,! however,;” no! further” appeal will be
possible.

Owing to the manner in which unfair
licenses have heen granted by some patentees
in the past, grave troubles have arisen concern-
ing the harass under which certain industries
have existed, and the complete subjection that
certain owrners of patents have held over those
to0 whom they had licensed their patented
machines and processes, so provision is made
in, the new bill for preventing such harass-
ment in the future, and for rendering null
and void licenses that are granted and
contracts that are made with ineqguitable
conditions attached to them. It will be im-
portant for patentees in the future to bear in
mind the conditions of the new bill when ar-
ranging for licenses, or they will find no
advantage resulting to themselves from the
documents drawn up for their benefit.

Some atternpt was made in committee to
change the appointment of the Patent Office
Comptroller by making him hereafter a legal
official under the T.ord Chancellor, instead of
a departmental official under the Board of
Trade. Tt was, however, urged against the
proposal that, seeing the decisions that the
Patent Office Comptrollers in the past have
given bave only been reversed upon appeal
in about one case out of five hundred
decisions, the committee, with one exception
only, come to the conclusion that no case was
made out for altering the present system of
appointment and control of the patent
office.

The poition of the Bill 1elating to designs
will be very interesting to those producing
articles that are valuahle for their form and
shape, rather than for their combination with
other articles, and there are many mechanical
devices which, made up in one form, produce
results that cannot be obtained when made in
any other form. For these mechanical
designs the present life of protection when
registercd is [ive vears. Under the new Bill
the life is to be extended to ten years.

With a view of preventing the trade of this
country being injured by patents that are
applied for and yet never put into force
in this country, the clauses in reference to the
power of revocation will be read with much
interest. It will be hereafter in the power of
any person to apply to the patent office to
have a patent revoked if the demand for the
ariicle—four vears after the date of the
patent— is being met mainly by goods
manufactured solely abroad. Patentees,
both British and foreign. who take patents out
in this country will have, hereafter, before
the expiration of four years, to see that the
market which has been formed in this country
for their patented products shall be met by
the products actually manufactured in this
countty, tinless it is shown, upon a petition
and hearing before the Patent Office, that
there are good reasons why the article cannot
be manufactured here without prejudice to
the other industries that would be dependent
upon its production in a mechanical manner.

As the result of experiment, 1t has been learned that
among woods, brrch and poplar decay n three vears,
willow and horse-chestnut in four years, maple and
beech, elm and ash, in seven years, while the
juniper would be quite unimjured at the expiration
of the same per.od

* % % ok ok ok

Hardening an ordmary drill in sulphuric acid,
states the English Mechanie makes an edge that wil
cut tempered steel or facilitate cutting hard rock.
The acid should be poured mto a flat-bottomed
vessel to a depth of about $1nch.  The pomnt of the
drill 1s heated to a dull cherry red, and dipped m the
acid to that depth. This makes the pont ex-
tremely hard, while the remamder remains soft. If
the pomnt breaks, re-harden, but with a httle less
acid 1n the vessel.
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Three Concrete Bridges.

Withcut entermns upon the relative ments of
differeat structural materials we refer here tr three
railway briilges with spans ¢f 187 feet 211 feet, and
211 fect, respectively which have latelv been crected
1n plain covcrete on the three-hinged principle  All
of the structures were designed hy Mr Beutel
chief engmmeer to the Bavarian State railways
One of them at Tautrach cresses the river Tller
with a mam arch span of 187 [eet and two smaller
arches at the abuiments. As the nse of the mamn
arch 15 onlv about one sixth of the span the three-
hmged svstem 1s particularly advantageous The
arch b in this instance carries across walls connect-
ed Dby small arches surmounted by the road upeon
which the permonent way 18 lanl.  The ¢ther two
bridges eross the river Iller close to  Kempten
station, where therc 15 a network of several hranch
lines  One ef these biwdges rarries feur railwav
tracks, and the other only two, but thewr structural
features are practicallyv wdentical, the man arch of
each bridge having a clear spad of 211 feet, with a
11se of about four-ninths of the span We are glad
to sav that all three bridges were fnished without
the castmg of stone or other vencer which some engin-
eers seem to 1mogme 18 necessary lor decorative
effect It 1s stated that the cost ol the Lantrach
Bridge was 179, less, and the cost of the twoKempten
t ndges was nearly twenty per cent less than the
estimated cost of steel bridges  The ultimate saving
should be considerably more owing to the fact that
practically no maintenance is necessicy in the case
ct concrete strurtures

Lubricate the Outer Rail on Curves.

As everyone is 1nterested in the <afetv of railread
travel, it behoves the public m general to give this
matter all .he thonght possible,

The friction of the wheels ou outer rails of curvesis
well knenn  Durmg ram there 15 ltile trouble ;
indry weather the wheels ' climb "  They now have
pipes sa arranged that they would throw a jet of
water or cheap o1l against the side of the outer rail
when the locomotive struck the curve thereby
lubricating same and reducing the tendency the
wheels have to chmb.

It would be a very simple matter to arrange the
feed valves for the rontral of Inhracnt so that they
would open only when the engine struck the curve,
closmg again when stra:ght track was reached By
3 systen of this kind and a practice of holtng the
two rails together m curves so that they coukl nnt
gpread the public would hear less of wrecks
such places,

The abeve suggestions of a correspendent are sound.
The practice of directing a fine streanm of water
agamst the outer rail was tried m Western Amernica
sou e years ago with zo~ 1 1esults,

The Panama Canal.

Tt will be remembered that the estimated area of
the great storage lolke, which is to be fermed by the
construction of the Gatun dam, was 110 square miles.
This caleulation was based upon the prelimmary re-
connassances of the area to bhe ficoded, and was
understood f{o be only approximate  he detailed
survevs of the Tsthmus, which have now been
completed, show that the area of the lake will be
more than double the origmal estimate, or 225
square miles. The larger lake represents some very
material advantages in favour of the 83-foot gh
level canal as now bemg censiructed, acdvantages
which will be felt both mn the wet and the dry
season. In the first place, the lake will have sulfi-
cient capacity to reccive and retan all the food
waters, even those of such heavy floods as occurred
in December of last vear ; and secondly, 1t will be
possaible to handle this water with consmiderably
less fluctuation in the canal level. Tt is estimated
that the inereased lake area will double the amount
of water that will be impounded w the lake at the
commencement of the dry season. ‘The statistics
of past years show that, even in years of extremely
small ramnfall, the run-oft from the area draing
mto the lake amounts, durmg the ramy season, to
7200 cubic feet yer second ; and this wili be sufficient
to raise the level of the lake the 4 feet which 1t will
be lowered during the dry season Tt 1s true that
because of the increased area of the lake, the
evaporabion will be double what it would have been
from a lake of only 110 square miles arca, but
since the total supply impounded wll also? be
doubled it 1s estimated that, after deducting the
loss by evaporation, there will be sufficient water
avallable for fifty-six” lockages) af day, instead of
twenty six, which was the number estimated as
available with the smaller lake,

_the preferable one.

Strange, if True.

A CURIOUS ACCIDENTAL WELDING OF
STEEL SHAFTING. .

Alr. P N. Bockaroff, M E, of Mockbha, Russia,
tells in a valued publication, 1n interesting stery of
a very curious accrdent which cecurred recently m a
large cotten mil necar Moscow From a steam
engmne of 1early 1300 horse power, 330 horse power
18 transmitted by ropes to one of the stones of the
mill  The driven shaft makes 320 revolutions per
minute

The mam shafting in the rope dnive 15 arranged
so that the power from the filywheel 1s transmitted
by ten ropes to the rope pulley on the first shaft,
then bv a pair of bevel wheels to the second shaft,
and then by a Whullfel’s friction cluteh o the third
shaft, and from the rope pulley on this shaft {o the
rope pulley on the line shaft in the mil

By some mistake of the fitter, the second shaft
was put too close to the third shaft, 9o that it touched
the latter, and all the pressure from the bevel wheel
was transmitted directly to the end of the third
shaft.

Ome morn’ng the first bearing on the third shaft
became warm The engmeer, wishing to cool 1t,
loosened the clutch and thus stopped the third
shaft. Thus all the pressure from the rotating
second shaft became apphed to the end of the third
shaff. Both shafts have the same diameter, 170
mullimeters (64 inches).

As the pressure from the bevel wlhice: on the shaft
was considerable, and the shaft was makmg 320
revolutions, in a few moments the touching ends
of the two shafts between the two halves of the

clutch were heated, not only to a red heat, hut to the
weldmg point as well, so that the Yiguid wron spurted

to the walls. The engineer became very much
frightened, and signalled to stop the engine, and
thus both shafts became completely welded together.

After the shafts were cooled, the engine was
started again,-but both shafts revolved together,
notwithstanding that the friction clutch was open.
The bearings did not become heated, thanks to
the fact that both shafts were welded in exact
alignment. So the mill was run till night, and all the
usual machinery working from this shaft and taking
350 horse-pawer

Next day the shafts were lifted by their free ends,
together with the bevel wheel, the clutch and the
pulley,"and though they weighed”some tonsf the
welded joint did not separate. So it was decided
to leave them in the welded state till the new
shafting is readyv, _

Simce that time, icr more than a month, the
shaft has been working satisfactorily with opened
clutch, transmittmg all the power without daffieulty

Factors of Safetyin Mechanics in
Animal Structure and in Apimal
Economy.

Dr S. J. Meltzer recently addressed a lecture on
the above subject te the Harvey Society of New
York —

Meltzer borrows the term * factor of safety
from the mechamcal engimneer who thus designates
the margmn of safety required 1m constructing
engines, bridges, houses, and the hike If for
mstance, the tensile strength of boiler steel plates
and stay bolts 15 60 600 pounds to the square inch,
the actual stress which s allowed for the work of the
boiler should not be more than 10,000 pounds per
square mch for the plate and not more than 6000
pounds per square inch for the stay bolts—which
means that the stress to which the plates may be
exposed m the boiler should be only one-sixth or
one-tenth of the acteal strength of the steel. The
faciors of safety are here said to be six for the plate
and ten for the bolts. In mechanics, then, 1t 1s
calculated that the structures should he capahble of
withstandmg not only the stresses of reasonably
expected maximum loads, but also those of six or
ceven fimes such loads, The factor of safety 1s
founded upon finite human ignorance of what mught
happen, and upon a wise and very praiseworthy
desire to provide aganst such contmgencies.
‘Wherefore these factors are oftentimes termed
factors of ignorance And, with regard to the
human machine, the latter term would seem rather
For this machine 1s, by com-
parison with those constructed out of inorganic
materials and worked by men, of complexity quite
mfinite. It is, of course, much more ditficult to
foretell the possible strain, the stress of environment,
accidents, the attacks of parasitic organisms, and
the myriad other agencies hurtful to the human
machine, many of which we are powerless to prevent,
concerning many of which we are in ignorance—
ignorance, we are however proud to say, which is
yearly becoming more and more dissipated.

2

Building Railway Coaches with Side
Doors,

President” Harriman, of the Southern Pacific, a
short time ago gave orders {o have a number of new
fine passenger coaches built at the company’s car
shops at Sacramento with side doors mstead of end
doors

Harriman beheves that cars thus constructed will
be much stronger and more durable than the style
now vsed , and also that 1 case of wreck, there will
be little danger of the coaches telescoping each other.
These new cars will have a small passageway by
which passengers may go from one coach to another,
but this will be so arranged that it will not weaken
the end walls of the cars.

Another {feature of these coaches 15 the use of
rcund wnstead of square windows, New patent
ventilators now bemng nsed by the Unicn Dacific
0. its motor cars will be placed on the new coaches,
and the cars will present an appearance se ltile m
common with the ordimary coach that they will at
first hardlvy be recognised as passenger vehicles,
Some of these cars will soon be completed and placed
1 commission ¢n the Southern Pacific western
roads.

The Railroads of the World.

The statistics of the railroads of the world, pub-
lished 1 the June number of the Archiv iur Eisen
bahnwesen gives the nuleage of the several contiments
as follows —

Miles, Males.
Furepe 102 251 North America 259 062
Asia . 50,593 South America 32,859
Afnea ..., 16,538 Aunstralasia .... 17.441

259,3]2 303,338

malking a grand total of 562 780 mules 1n the whole
world at the end of 1905, or the nearest date for
which reports are made. This is an increase of
12 525 mules or 2.3 per cent. over the previous year,
and is the smallest increase since 1900, it having
varied since 1898 from 10,800 miles in 1900 to 16,
754 m 1904 while the total additions to the world’s
mileage since 1898 have been 95,318 miles, an averape
of 13,688 miles yearly.

Of the incirease in 1905 a little more then one-nali
was ir America, 5 891 miles in North America ard
426 ir Sonth America {including the West Indies),
Canada is credited with 990 mules, against 533 in
the vear Lefore but in Mexico the additions were but
150 miles 1n 1905, agamnst 1,720 1n 1904,  Tn Sovth
America, Argentina opened 337 miles Pern 38,
Bra7it 36 and the other additions were 12 miles m
the West [nlies

The experiment of growing tobacco under
cover is being tried in Porto Rico. The
cost of production—ahout £100 per acre—
is more than repaid in the increased yield
and finer quality of leaf,

# ok ok ok ok ok

In a laboratory of the Pasteur Institute
two months ago a well-known surgeon broke
a glass tube containing virulent tuberculosis
bacilli. and a fragment of the glass cut his
neck. He immediately began a treatment.
but the disease, which in a few days had
geized him, has not vet been got under, and
it is a question whether he will overcome it.

Cut this out and return with Five Shillings.

The Editor, * Progress,”
71 Lambton Quay,
Wellington.

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

I enclose Posta! Note for Five Shillings in
payment of Subscription.

Name ... ... ... .

Address
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The ....
..Motor.

MOTOR NOTES.

By “ AccuMuLATOR.”

Wind screens are a constant source of mterest in
a breezy climate such as ours, and though there are
many on the market, they are by no means uniformly
successful. One of the Tatest and best to be ntro-
duced here 13 the “ H. and B.” rarticulars of which
reach us from the Motor Import Company. 71t 15
clalme’d te be adjustahle to any position and a
glance’ at the accompanying illustration showing

THE SIMMS-BOSCH HIGH-TENSION MAGNETO

a few of the adjustments possible 15 sufficient to
demonstrate this contention. The screen 1s fitted
with patent pohshed plate glass, and 15 warranted
to be absclutely free from rattle when the car is
running. In addition to supplymng the screens to
CAI owners, the agents are prepared to supply the
ttrade either with the complete screens or RECESSAry
fittings to enable thew to build for themeelves,

Among the rtecent purchasers of Argyll cars we
notice the names ot Lord Wenlock, Mr. Andrew
Carnegte, and Major Ponsonhv.

* % ok %k x ok

A long-standing complaint with New Zealand
motorists has been the difficulty in obtaiming spare
valves when requred. To obwviate this the Motor
Import Company, of Chnistchurch, are making a
specialty of stocking a complete range of both inlet
and exhaust valves' {cz all the leading makes of cars
~—De Thon, Aster,” ‘Fanharl) tDarracq, Renault,
Clement, Daimler,” Humber, Minerva Riley, etc.
All the valves ‘are

The greatest event in the motor-cycle world, vie.,
the Auto Cycle Club’s Reliability Trals, have jnst
conclnded. The test is a particularly severe one
as it lasts 6 davs and covers 1000 mues of
country, a portion being through pictnresque, but
flly Wales. Tt looks rather huwnorous to sea the
ight weight ** Motosacoche ”* of 1} h p. competing
agamst machines of G h.p. down, the nearest
competitor being 34 h.p. The “ Mofor Cycle”
comments upon the performance of this wonrderful
lLiztle machine as follows .—- A niotor bicycle which
is creating enormens interest m the A,C.C. reliability
trials is the Motosacoche. One could reasonably
expect that this machime would fimsh every day
instde waxunum time with reasonoble Tuck, but 1t
has exceeded all expectations since it has proved
1tself to be not only reliable, but fast, as it has always
arrved early and when seen on the road has alwavs
been travelling 3t a respectable speed. At the
famous Fish Hill grade 1 m 9—11 the Motosa-
coche cawe up remarkably well, only giving a few
easy strokes of the pedal on the steepest [portion.
The excellent running of the Motosacoche ~reated
a most favourable impression,' provmg to be fast
on the Jevel and with pedal assistance a remarkable
hill climber ™

guaranteed to be
made of the finest
59, nickel steel, and
as the prices fixed
are as lowas 18 con-
sistent with good
quality, it should
certainly pay mo-
fonists who have
experienced tronble
in this direction to
commumicate with
the above firm.

¥ % ¥ k %k ¥

According to the
most recent statis-
tics of the [rench
Ministry of Finance,
thereare in France,a
total of 32 000cars,
of which 4922 are
owned in Panis. An
exchange thinks e
that, agllowmg for % :
cars '‘overiooked” -
and those owned :
by manufacturers, =l
agenis etc, the
total fignre wonld
be close to 40.000.

.
i
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Mre. H. E. Avery,
of Welhngton, 1s
having this two-
seater Dle 1hon car
cemverled  mto g
four-seater tonnean.

\\\\\\ P

A NEW WIND SCREEN

THE 16-20 H.P. ARGYLL {IN FOREGROUN

) RECENTLY PURCHASED BY_DR. THACKER, CHRISTCHURCH.
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The motor-car mdustry 1n the Umted Kingdom
ts progressing by leaps and bounds There seems
no possible drawback to a continued perrod of great
activity. Last year the British motor market was
approxtmately worth twelve mihons sterhmg  The
principal British motor markets are taxed to their
utmost capacity At the present rate of production
there will be over 20,000 cars of all grades made
this year, the half-dozen leading firms Dewng respon
sible for more than halt this rumber.

The disadvantages of the standard fcur-voli conl
with its high-current consumption aml consequent
frequent necessity for accumulator charging, rapul
wearirg of platinum contacts, etc., are well known to
zll motorists, so that much irterest attaches to the
new twao-volt coil named the * Voltoo,” particulars
of which reach us from the Motor Import Company,
Chnstchurch.

The advantages claimed for this cold are —
First— a big economy of current. The majority of
four-volt coils consume from | to 3 amperes, bt
the “ Voltoco” coml only takes 1-5 of an ampere,
that 1s to sav § or less, of that required Iy the major-
ity of four-voit coils. 1t has indeed been repeatedly
demonstrated that a * Voltco” coif will 1un a
modern  high-compression engine perfectly on «
smgle dry cell {1 4 volts), consunung onl~ 1-16 for
an ampere Second—absence
of pitting,  Owimng to the ex-

The Simms-Bosch High-Tension
Magneto.

(By W. H. TreNGROVY.]

The Simms-Bosch high-tension magneta 15 so
rapidly growing in pepular tavour that the following
description and notes on the care of the mmvention
will be read wilh interest.

The apparatus combines the functens of an m-
duction col wath those of a low -tensien magneto and
contact breaker. Omne end of the prunary wire 1s
carthed wisle the other end 13 m conuection with the
secondary wire and also with the mselated side of
the contact breaker. The other side of the contact
Lreaker bemg earthed The primary currert s
comptete only wiile the platicum pomis are
contact The condenser 15 connected across the
contact breakel asm the ordmary accumulator meth-
ad of gnition. This system prevents destructive
sparking across the platinum pomts when they are
parted by the action of the bell-crank lever that
revolves mside the recessed fibre ring.  The <econd-
aty wire s connected to ore end of the priaary and
then to earth. The other end, which 1 15 necessary
to have extremely well mnsulated from the body of
the machine, 15 connected fo the sparking plug, which
should be one of the best quality plugs specially made
for the magneto ignition When the platinum

magneto and worry to the owner. The armature
shait must certamiy be well lubnicated with thick
o1l of high quahty. It is of the ntmost importance
that after every two or three weeks running the oil
resert cirs shounld be washed ounf with kerosene and
then filled up again with oil unty it runs cut of the
overflow pipes. By strict attention tc this matter one
will be rewarded with better results from the magneto.

Setting the Magneto,

The correct setting of the magneto 1n refation to
the epgine 15 a sumple matter.  As soon ag the piston
has reached the top of the compression stroke the
tmung Jever with gunmetal strap and fibre ring
should be taken off A lme will always be founc
cut on the edge of the contact-breaker disc, and a
sirmlar hne on the nght side of the front bearing the
two hines must be set to comnoide exactly, then the
connection between magneto and motor, either by
cbam ot gear whels, can be conpected up. The
Simms-Bosch magneto can be easily adapted to
work in the epposite direction of rotation by fitting
another fibre ring with the recess differently placed.
The hfe of the fibre ring, from writer's exrperience, 15
ahout 3,000 mules.

Tractor and Mowing Machine Combined.

The consuderable d-e-g;.e—.of success which has
attended the mtroduction ot
the mternal  combustion

5

tremety small volume cf the (&

motor winto the held of agr-

primary cuarrent, the great
trouble of mtting of the
platmums is ehmmated, thas

Bk
reducng to a nummum the I3
expense and trouble of con- &

T

stantly renewing, trnimming,
and adjusting the platmam
pomts. Ihird-——sp:te battery
dspensed with With a four-
+ olt coi 1t 1s abselutely neces-
sary Lo e€arly a spare accu-
mulator, which botk talkes up
space, and adds weoight. Such
a precautwon I8, howevet,
quite nrnecessary whew asug
a ** Voltoo’ col as astand-
ard four-velt actumulater
congfitutes a spare in itself,
only one celi bemg m use at
a fime. This s, of course of
espectal nterest to otor
cyclists te whor both weight
and space are jmportant con-
sileratons

R

A

.
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The strides made by the
commercial vehicle at Home,
says the Commercaal Motwr,

have Dbeen s0 ramd that
manufacturers have been
compelled to devote their

attentions marnly tothe Home

cultural enmterprise has led
pany farmers, who are gener-
ally of a comservative dis-
pesihion to adopt this crm-
pact form of power generator
i cne f{orra or other  The
uses tc which a pefrol or
paraffin engire may be pat ¢1

R A

& the farm are mmnumerable, but
% the purposes for which such
an engire 15 more generally
: apphed are the baulmg of

ploughs, harrows, reapers,
e npders  and other  muple-

1ents, which previcusly were
drawn by horses  Our readers
are probably 1a uihar with the
[vel, the Saunderscn and
other agrnicultural tractors
that are m ase throughout
Great Britam and abroad, bt
the following description 1s
of a mew wmachme, which
embodies tractor, Teaper amr
portable power plant, the m-

vention of Mr. W. Sharp,
mechamicat engIneer, of
Lower R.dge, Barrowfield,
Lancashire. Two of these

machires have been n.ade by
Mr. Sharp, and are operating
very successfully in the Bar-
rowfiell distriet Of one of

demand. It must not be

thern with the mventor

forgotten bhowever that there
15 a vast feld waiting to
be opened up m the colo-
mes, We were forcibly te-
minded of this fact during an
mteresting nterview we bad receutly with 31, A
Roslngton, an old member of the 3 orlsine Auto-
mobile Club, whe has just returned fom a motor
tour through Austrahba in the mterests of the Belsize
Company. 3r. Roslington tells us that the inotor
car s used very Dittle as a pleasure vehicle m Aus-
traha. Cars are owned by farmers on up-countiy
stations, and are used very eatensively for purely
business purposes  Cartmg s still done by wagons
but our mfortrant was sure that the time was ripe for
the motor wagon The well-to-do fanmers are
already owners of cars, and are fully alive to the
value of the motor wagon which wounld be a real
boon fo them. It 1s 1mportant te give them the
right thing at first.  To use the colonres as a dumying
ground 1s to put back the chance of busmess for
years, if not for ever, because, cnce Ditten, the
colonal 1s for ever shy.

Another important powt for the manunfacturer
to consider 15 that the colomal prefers vehicles of
British manufacture, once Ins conhdence 1n them 15
established. The opening-up of trade 1 Australia
and New Zealand 1s well worth consideration and
careful stady. Mr. Roslington also informed us
that there 13 a big scope for commercial motor
velucles m Ceylon  What 1s required 15 a van that
will carry two or three tons of tea from the planta-
tions up-country to the coust A van body that
could be lccked up and basred would appeal to the
planieis, becanse the pilfermng that goes on by the
natives from the ordmar%r bullocls wagaons 18 so great
that, if prevented, 1t woukl pay for the upkeep ol the
motor wagon At yresent, the journey takes s
days by bullock wagon. They consider 1t would be
covered m one day by motor wagon.

SOME RECINT EXPLRIMENTS WITH WIND-RESISTING APPLIANCES,

pomts are mechamcally separated the primary
current stops flowmg  The hines of force fall m
uwpon the armature core, cut the secondary caoil
producing a current of high voltage, and at once a
spark 15 produced at the plag  The distance beti-
ween the points of the sparking plug should be as
near as possible one fiftieth part ol an wnch to obtam
the best results

Locating Faulis.

If thete 15 a fatdure of the gmtion system the
sparking plug should be first suspected as the most
hikely causc, provided that the contact breaking
mechausm has been kept thoroughly clean from
dust and o A key spanner or piece of wire will
help to find a fault It should be placed on the
secondary terminus when the secondary wire has
been removed, and the end placed close up to the field
magnets so 85 to leave a gap of about one-tweunty-
fifth of an inch It then the armature is Guickly
revolved a spark should flash across the gap at
regalar mtervals I the spark 15 uneven 01 does not
pass at all, the fault s m the magneto and s probably
caused through o bad contact tdae to el or dirt
The pomt on the {at spring that presses on thecenfie
of the brass cover am! the carbon brush on the screw
shrouid e very thorcugldy cleaned  Other caunses
of stoppage are the falure of the bell-crauk lever to
rache and break contact, or misfiring, through the
fibre ring being woin out which should be rerlaced
with a new hbre nng

Lubrication.

Thisas one of the very sericus 1tems that s far too
often overlooked or neglected, causing rumn to the

driving wewithholdansilustra-

tron Ths particular ma-
clune has clearly demon-
sirated us abibly to cut

three acres of grass per hour,
at o cost of sispence per acre {for labour, fuel, and
il The question of forming a syndicate or other-
wise arranging for wanuiactare mn large aquentities,
15 under conswderation.

As certain Briush and forewgn patents are shil
pendmg we are able only te gie o general outline
of the design and constraction of the machine.

A two-cvhnder engme 15 fitted, aud petrol 1s
used as the fuel for the two expernaental machines
it 1 heped however that paraffin may be ased
the future., The cvhnders are sdmm m diameter,
and the pmston stroke 15 11fmm  Figh-tension
writion with coil and accumulator 1s en.ployed
and a large, gillec-tube raciator is fitted . front
of the tractor The power ol the engine 15 trans
mitted from the engine to the reat road wheels
throngh o cone clatch of the Jeather-to-metal type,
and a difiereptial countershaft and spur pimons
which mesh with internal-toothed nngs that are
boited to the rear wheels Only one gear-ratio is
previded, but this 15 so arranged as to be available
for travelling in either direction and grves a vew
egsy reversmng motron Referning to onr sectional
view of the countershaft casmng it will be seen that
a bewvrl pion transmuts the drive to either of two
bevel wheels ; these are Joosely mounted on a shaft
and thew wmmer faces are prosided with ratchet
teeth 1he central shdmg piece 15 operated by
means of a bridle and & jever the latter of which
projects through the camng and 1510 a convenient
position for mampulation by the driver, the central,
shdine member s arranged to shde on feathers, and
ratchet teeth sinular to thase on the bevelwheels, are
cut w118 mdes.  The formn of these teeth s such that
there 15 never any possibility of ™ missiuy gear,”
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and the manoeuvring of the machme in the oft-
times close guarters of a farmyard 18 made periectly
easy. To the hAd of the differential case s fitted an
arm; tlis 15 jomted to a support i the ruddle of
which 1= a shding plunger. When the arm s
depressed. the plunger passes through 2 hiole m the
lid of the casing, and apphes a band brake which
15 mounted on the Qifferential gear.

1n order to transmit power to the cutter-hlade an
eccentric sleeve and connecting rod are provided ,
these are brought iato opsrabon Ly means of a
hand lever {4), shown m the {lan vie v of the tractor.
The hand lever is fixed to a short longttudigal
shaft (B), wrounted on two hearings which are fixed
to the frame , the forwerd end of the shaft 15 bent
as shown, and 1t engages with the forked end of a
bent eross-shaft {C). Two hanging levers are fixed
to the latter shaft, and theiwr ends cerry a clutch
bridle, for the purpose of engaging or cdisengaging
the positive clutch (). That portion of the clutch
which 13 marked (E} is free on the shaft and 1t bas an
eccentric turned on 1t.  When the positive clutch 13
in mesh, the eccentric imparts moverient to a re-
ciprocating or rocking arm, to which the cutter
blade js attached by means of a toggle-joiated linl ;
1t is thereby reciprocated by the throw of the eccen-
tric. To nlt the pomnts of the cutter, so as to bring
them down to therr work from time to fime as re-
quired, a hand lever is employed. The lower arm
of this lever has, in engagement with #, 2 hook or
catch comnected to a chain hnk attached to the
finger-bar of the cutter. Wwhen the hand lever 15
pulled back, 1t raises the cutter out cf action, and
the lever then enters a notch 1n a cross -prece fixed
to the suprort tor the stecring rod, as shown g the
side elevation of these parts. The length of the
cutter-blade 15 five feet ; this 1 conswlerably longer
than the blades of an ordmary horse drawn reaper
and a much wider strip of grass can thersfore, be
niown at one cut.

N
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REVERSING GEAR {MOUNTED ON THI: COUNTLCR-
SHATT).

The steering gear of tlus machine 15 somewhat
ncvel ; the support for the steermg rod consists ot
an upright bracket, which carrtes an mternallv-
threaded socket or bearing  The steering 15 eflected
by means of a loug shaft or rod, screwed to sut the
threaded secket  this ro | inchues downvwards (o the
leadmg axle, and 1ts lower end termirates m a ball
This ball 15 fitted mto a cap-<haped socket screwed
mto the near side arle-arm The two axle-arms are
connected together by means of a front connecting
rod 1n the vsual manner. We can understand that
this arrangement may be procuced at a low cost, and
1 the machine 15 used as a reaper only, there 1s no
reason why 1t should not prove itself stift enough for
the purpose, but if the machme 18 to be used on
hard lumpy roads, such a method of steering might
not last long,

The forward end of the mam frame 1s supported
on semi-elrptical springs and the road wheels are
of the type usually to be found on all agnicultural
motors.

The general arrangement of the camplete machme
s such that its gperation s controlled with perfect
ease by the dnver, The motor and reaper, bemng
combmed m the ope construcuion render irader-
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couplings and thewr atten-ant evils unnecessary.
The drawings show that the addition of a pulley for
belt trapsnnssion cf power to fved or pertable
machines has been constdered, but such an arrange-
ment has not been incorporated m the machme
which 15 1llustrated on this page.

Eifect of Wind Resistance.

AN INTERESTING EXPERIMENT FOR THE
BENEFIT OF MOTORISTS.

[To rar FoITOR ]

Qir — During  the past motormg season I
have watched with considerable interest a large
numler of events take place handicapped under
formulz which take mto consideration wind resist-
aqnce.

I was wondening whether anyone had any reliable
data . regard to the wind resistance of rapidly
moving motor cars, and as there did not seem to be
much available I thought some test at Brooklards
Track wonld be useful to imotorists, and therefore
on Friday last, thanks to the courtesy of Mr.
Rodakowski and the Brocklands authorities 1 was
allowed the use of their fimshing strasght, for timng
tnals on a 38.4 h p. (R.A.C. Rating) Napier [ had
the advantage of the assistance of two R.AC.
Official timekeepers, Mesars. F. I, Budlake and A G.
Revnolds, who timed the car over each test.

The six-cylinder Napiar driven by Mr. Tryon as
shown 1 picture No ¥ had a wind screen erected on
it of 30 sq. feet, the dimenstons bewng 6ft. wide by J
ft high and bemng built up of laths 6it. long and 2m
wide, so that each lath represented one square {oot.
Sivteen runs were made commencing with the totat
area exposed to the wind, and after each run 2 sq
{feet, 1 ¢ two laths were removed, and the result of
these runs came out as follows . —

Wind-resistance tests carned oui Angust 16th
1907 on a 38.4 {R.A.C. Rating} six-cyhnder Namer
car Tmmed by F. T. Bidlake Esq., and A ]
Reynolds Esq., official timekeepers Royal Automo-
ale Club.  Total area of wind screen 30 sqnare feet

Area of wind 1e-
sisting soreen.

Timea over fly-

Speed iz miles
g 3 mile.

per hour.

1st run 30 square fect 18 4-5 secs  47.83 mph
2nd ., 28 ., , 18 " 50.0
hd L, % . 17 . 029
d4th 2% . . 16 . 88 1h
ath 21, 1635 ,, 540

bth 2 16 1-3 53 8

Tth 18 15 4-5 570

th 16 15 3-5 576,

THE CUITER-BLADE LIITING ARRANGUMENT

ARRANGEMENT QI SHARP'S MOTOR REAPER.

Arvea of wind1e-

Time over fiv- Speed 1n miles
sisting scieen

e fanile w1 hour

%th run 14 sgnare feet 15 secs. 60 mph
1th . 2z, » 425 ,, 625
1tth ., o, " 14 o G642
12th & .. .. 1333 . 5615
13th . 6 " v 46, F023
14th ., 4., . e
15th . 2, . 12 1-5 38
i6th ,, Normal 123 . o
17th ., 15sq ft arrmr- 13-4 3 ,, 37 ,

ged as grichiron

18th ,, 24 sq ft mtwo 1733 ,, 311

blocks with 6sq f*
interval hetween
them.

Besides these 10 runs there were two otheis, the
results of which were very mteresting

First, a run with each alternate lath remaoved
jeaving a total wind-resisting area of the screen of
15 sq. ft.  The time however for this run was 15
4-3 secs. giving a speed of 57 m p.h. showmg very
clearly that although there was actually only 15 sq.
it. of resistance on the screen, owing to the arrange
ment and apparent extra slkan and corner friction,
ete,, -the resistance was the same as :f 1f had IR
(. it. of continuons surface. Motorsts should take
special note of thns, as 1t is pretty good proot that a
large pumber of small protuberances on a motor
car are detrimental to 1ts free rurning.

The next test was to have the total arer exposed
of 24 ff., bat arranged i two portions, the top one
consisting »f 13 sa ft sohid then a gap of 6 sq. 1t
and then the remamng 11 sq. it, <chd, the tofal
solid area exposed thus bemg 24 sq. it. but the
actual effect on the car was as1f about 27 s {t. were
expised. It will be noted 12 goms through the
accompanymyg fable that the stowest speed recorded
with maumum wind resistance was 7 83 males per
hour, whereas the highest was 79, a vanation of over
31 mules per hour mercly by the addition of wird
resistance and practically no additional weight; so
all owners of large touring cars with wind shields,
hmousines, ete., must reabse the enormons extra
work they are giving their engines te do, and inci-
dentally their driving tyres, when they travel fast
against a strong head wind., Ths extra work is of
course only obtained by the ropsumphion of cou
siderably more petrol, and so the varying petrot
resulis that motor-car wsers sometimes get must be
very carefuily considered, and the direction of the
wind when petrol consumption tests are being made;
m fact, the onlv useinl ones are when an ' out and
home’ course 1= chus n

The accompanying mctures show, Neo. t the sin-
cvhader Napier car end on showing the full capacity
of the wiod screenn.  No 2 some of the Brooklands
men showmg how the laths were removed No. 9
the gridiron type of wind screen referred to o test
No 17

No 4, 15 a gronp of gentlemen round the car who
assisted me to make the experiments a snccess, and
readmg from the left tr night they are as follows —
Messrs. Reynolkds Ridlake, two of the Brookiands’
mecharies, Staner, Edge, Smith New and Tiyon

I can only oonclude by thanking those who asssted,
and particularlv the Biooklands track people for
allowing the nmmterrupted use of thewr finishing
straight It 18 merely another example of the
extraordmary value that the Brooklands track can
be to British Automobilists and T hope at an early
date to carry out very much more exhaustive
experiments 1 many other directions, nclading
the eflect of weight on speed and petrol consumption
withont increasing wind area.

1 there are anv details not mentioned here (which
of course T have ir a very elaborate degree) that
would be useful to other British manufacturers who
have not had the opportunity of attending at Brook-
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lands, 1 shall be very happv tn supply them asit s
oulv by attention to detals of thie sort that ‘he
British motor car can contmucusly mprove.
Yours truly,—S. F. EDGE.

| P.5.—The front area of the car aud the driver
outside the wind screen area was about 114 to 12 sq.
ft. in addition.

Motor ’'Buses.

[By J.T.L]

In takmg the Juty off motur- bus chassis the
Gavernment, ewvidently through tbe infuence uof
the Premier’s visit to Fngland, eg2w thai the pubhe
of New Zealand wculd not bz long in follk wing 1n
the steps of the Motherland, end that {hus weans of
transit would be endaently suitable for the coantry
and suburban districts thioughou* the Dominon
for, in spite ¢t the fact that at the beginning of the
year the T onden Countv Councif brought m by-taws
prohibiting any meotor buses running winch caused
a smell from the exhaust or gave forth too much
noice, the number runming in London in Aueust
last exceed those in operaiton at the same period
fast year, ty 230,

Tn reviewing the hst of makers 1t is pleasmg to
note that an Foglsh firm, Sydaey Straker and
Squire, Limnited, now top the Iist with no fewer
than 312 vehicles, with an increase duning the year
of 155 machmes, or nearly dcable the number,
whereas theic Continental fival’'s (Milnes Daimler,
Timmfes } mpcrease was oaly 88, No less than cight
difierent n:akers have drop{:ed eonletely cut of
the ronrepg ; whilst several others have bn few
vehicles reinaming in vse.

There is na donbt that the Buitish mahers are now
alle tu bold their own 1n this class of vehicle At
the half-yearly merting of the London Roesd Car
Company the chairman pointel aut that the
Strolter-Sawre {179% and Mcudslay (f) vehieles
had shown good working profils smce the fiist date
of their heing put to wotk on the streets.

But ontaide the Metropolis there 15 a greates
demand than ever for the wmiotor-'bus and it s
now by no means a novelty for the mhabitants
of villages and isolated cruntry distnicts to hold
public meetings at which resclutons are passed in
favour of motor-"bus services. The mnext step
usually 15 fo send a memore! or a depuiation to
the management of the near.st rallwey company
and ther. are 1nany head-shaking gromblers if a
negative reply has to be returped. A large namber
of people who had hitherto heen content to exist
withont travelling facilities, other ‘han those
furnished by the halting =nd “ mised” convevance
of the local carrter, are giviag signs, in innumerable
parts of rursl Britain of therr restlessness nnder the
knowledge that the piouletion m other or neigh-
bourng areas :s better served than is that ir ther
own districts.  T.ocal pride, if not jealousy, dicrates
the opinion that 1t 15 wnbearable to continve without
at least equal opportunites of access to the ralway,
market-town, or other point of attracticn and the
genesis of another request quurkly assumes concrete
form in consequence,

Thke latest examples o come under our notice
are provided by the actisn of a commutteeoiresidents
in the villages of Turtff Curninestown, New Byth,
Strichen, and Brucklay.

However, in this country, particalariy, great
discrimination m the selec*ion of the most suiiable
vehicle required is called for on the part of those
who are entrusted with it, and those who make first
cost rather than substantial comstruction beth in
chassis and bodv, the deciding pomt, w3l make an
error for which they, or therr financial supporters,
will subsequently have ¢t pay very heavily.

The moter-"bus, 1n 2s far as New Zealard 1s con-
cerned, 1 practically uatried | and m mibahng
"bus services, core should be tnhen to profit by the
experience of the compames in 'ugland, and thus
save finencial loss and deappontrient

The Grand Prix Antomobile Race.

SEVENTY MILES AN HOUR ON COUNTRY
ROADS.

FASTEST 1IME ON RECORL

[Bv Toe Pars CORRESPONDENT OF THE ** SCIENTITIC
AMERICAN "1

One of the most bnlbant and successful races of
the season was the grand Prix of the Autamobile
Club of France, winch brought together the leading
racmg cars of different countries, mounted by the
niost experienced dnvers.  ‘The race was run on the
second of July over a forty-eight mile circnit jad
out in the northern tart of France, and for a certam
distance the ronte lax near the coast passing between
Dieppe, the starting pomnt of the event, and Trepert,
then passing imnland, taking o varnions towns of
Normandy. Among the cars entered i the race
were the principal French makes—Darracg, Lorra-
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ine-Dietrich, Clement, Renauit, Panbard-Levassor,
Gobron and Brasier; then the Itahan Fhiat cars
which won the two previouws big international races
of the vear; and the Mercedes. Walter Christie’s
curious car awakened many comments from the
assembled crowd. Among the drnivers were Nazzaro,
Lancia, Sazisz, Jenatzy, Parman, Baras Wagner,
Gabriel and many others whose names are fammbar
as record wimners.  The total length of one round of
the cirenit was 76 08 kilometres (47.84 mules) and
there were ten rounds covered 1n the race. maling
a total distance of 478.4 miles, The roads were 1n
fairly good condition and with good weather prevail-
ing, evervthing favoured the Grand Prix event, and
m fact the race was a most exciting one.  Nazzaro,
he wimner, made an average speed of no less than
113.6 kilometers {70 mules] an hour, which 15 re-
arkable for such a long distance

The start took place at six o’clock 1n the morning
i front of the handsomely deccrated inbunes which

had been erected at Dieppe. wheie a large crowd
representing the automoeble clubs of Europe and the

leading sportsmen had assembled Mimster
Barthou of Public Works represented the French
Government on this oceasion  The race was started
at § 0! by Lanciaon his Fiatcar , then came Collomb
on a Corré racer at 6 02, Hanriot on a Darracq,
Duray proting a Lorrame-Dhetrich, and soon.  The
cars started at intervals of one munute, and the last
cne started at 6.33. Soon after, the arnval of Lancia
was announced.  He passed the tribunes at hghtnp-
ing speed, having made the first round 1n good form
m 41.33, but he 15 closely followed by Duray whao has
gained a mmnute and a half over the Ttahan ehampion.
Then {otlows Hanriot (Darracq car) and close behund
is Szmsz, the winner of last year, on lus Renault car,
who 15 gaming ground and 18 only 39 seconds bemnd
Durav, Nazzaromakes the first round at a prudent
speed Defore letting lumsell ont on the final heat,
arcording to s custom.  The French ptlots Caillors
and Gabnel are m good condition a- 15 Wagne, ona
Fiat car, who 15 alsc gamung. At the first round 1t
appeals that the three Lorrame- Dhetrich, the
three Fiat, the Renault mounted by Szisz, the three
Darracgs and the two Mercedes ate to take the lead
m the race andare ahead of the Braser Clement,
and Panhard. As to the others they seem to be
already out of the race. Dormg the first round the
Renault car mounted by Kichez makes a skid and
overturns. Bablot with his Brasier tacer s just
behind, and mn trying to avoid him he runs up the
bank and also has a spill, but the two pilots and their
mechanice are not hurt and are able to repair their
cars and start up agam. What 1s stniking about the
race 15 that 1t does not end as 15 expected from the
results of the first ronnds  Durimg the first part of the
race the struggle 18 between Wagner on is Frat car,
the Italian Lancwa also on 2 Frat and Duray, witl the
French Lorrame-Dietach, and this was without
doubt the most exciting patt of the event. On the
second round, Wagner 15 m the lead, followed by
Duray and Lancia, and the struggle between the
latter two is very close ; at each round they appear
together on the route, and Duray is following hard
upon the Itahan, seeking to pass him. At the fifth
round Duray has the lead, and then 1s obliged to stop
to fill np with gasoline. Lancia does the same farther
on  Almost all the interest in the race 1s now between
these two champions. At the sixth round Lancia
and Duray pass before the tribunes with scarcely
& hair's breadth between, and Duray has now gamed
three minunies, seeing ihat he started later and he
soon passes ahead of his adversary. Lancia now
begms to slacken, as something has gome wrong
with hus motor. On the minth, or next to the last
round, it seems as if Duray must win the race, smee
he 15 ahead, and Lancia is now obliged to abandon
it as one cylinder of his motor is damaged. Un-
fortunately, Duray is thrown out of the race just
as he expects to win. A ball-bearmg 1n the trans-
nussion gear 15 out of order, and he 15 obhged
ta stop This changes the state of affairs and as
the two champions have disappeared we now nd
that the Italian Nazzarc is (n the load with lns [as
ear, followed by Szisz prloting the Renauit who 1s
four munutes behind m the race although, as he
started first he finishes before Nagzzaro At the
fimal heat, Szisz crosses the hne, bhut Nazrarc whe
started nme munutes after lum, has made the round
at hghtwung speed, gaming ground m the final
heat and crossing the finish only 63 mumntes after
his opponent, thus winnmg the race after a hard
struggle and a most brifhant performance of the Fiat
car  Whatis remarkable 1s that Szisz was the win-
ner 1w the last yvear’s race over Nazzaro and the
latter has just wonr the Emperor's cup not long
since  Still more stihomg 1s the fact that Nazsaro
1S now wimnner i the three leading races of the season
—the Targa Flonie, the Emperot's cup and the
Grand Prix. His time 1n the present event 1s 6h

40mu. 83sec. for the total distance of 478.4 mules,
making an average of 113 621 kidometres {70 65
milesj an hour. Second comes the French pilot

Szisz on his Renauit car, m 63 10 35 Thued
Baras miloting a Brasier car m 7505, Fourth,
Gabriel on a Lorrame-Dietrich in 7 11 37 Fifth

Rigal {Darracq car), tune, 71230 Sixth Calloss
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(Darracq), in 7:15:58. Seventh, Barillier (Brasier
car}, m 72754, Eighth, Garcet (Clement car).
time 7 34 7. Nwmnth, Frtz Shepard {Clement)
7 39 56 Tenth, Hemery (Mercedes) 82425,
There were sixteen cars wliach were able to fmush the
race.

Messrs  Irengrove and Petherick have cabled
for a 12-18 "oy chassis for garage purposes. The
body will he built lorslly.

* K K ok o+ ®

The two-cytmier Ruley motor bicyels, which was
associated with the fatahty uvo New Brizhton beech
some menths age has been ~o’d to Mr Stanley
Morpan, captain of the Welhngton Motor Cycle
Club, whe will have 1t canterted by Messre, Tren-
grove and Detherick into a  bucket-seat =ide car,
[ms machine, being the most powerful motor cycle
in the dominion should easily attam 2 Migh rate of
speed with the alded load.

L N B A I

Mr. Peter Ellis, of Wellington, has started a small
workshop at No. 6 Ebor street, off Tory street
Wellington At present be is engaged in making the
patterns of his ne'w steam motors which are being
balt for the market, late experimients and tests
having proved the eificiency of the engine. The
engime  at present under way 18 to be espec-
ally smtable for the country -district butter
factories etc  Bemng of simple design and com-
paratnely ** fool-proof ' a ig demand may reason-
ably be expected for thus class of engune, for, not-
withstanding that gas and ol engines have found g
iarge place steam power 15 preferred in many
wstances In starting ths workshop Mr. Elhs has
m view the making of patterns for castings of all
lands for engmeermg and architectural work,
models for patents, mechamical and architectural
drawmgs anq copies of drawings, sun prnts ctc.
Al=o the giving of mechanical advice and assistance
m working out inventors' 1deas, works for which he
15 by nature and expenience well fitted., His eidest
son has joaned him m the busmess,

® K % o % %

Mr. C. F. B, Livesay, architect, has commenced
the practice of his profession at the National Mutual
Chambers, Customhouse quay, Welhngton.

* k * & & K

Mr J. Hoggard {(until recently associated with
Alr. Charfesworth) and Mr. W, ]. Prouse (for some
vears past connected with the firm of Messrs,
Prouse Brothers), have entered into partnership
and will commence the practice of thewr profession as
architects in thewr rooms, Huanter street.  hr.
Hoggard, who bas had esperience m Wellmgton,
has Just returned from a visit to America, where
he mnterested himself mm architecture and sanitation
Mr. Prouse has) had practical espenence in timber
construction and the use of New Zenland timbers.

NEW ZEALAND RAILWAYS.

KING'S BIRTHDAY HOLIDAYS, rgo7.

HOLIDAY EXCURSION TICKETS, available
for return until 6th December, 1907, will be obtain-
able from any station to any station on the Well-
ington-Napier-New Plymouth Section and Mana-
watu Company’s Line (except where ordinary fares
are less) from sth to 11th November.

NOTE.—Holiday Excursion Tickets issued at
any station between Te Aro amd Masterton,
meclusne, to any station hetween Te Aro and Mas-
terton, mnclusive, WILL NOT BE AVAILABLE by
the Te Aro-Napier and Napier-Te Aro Mail trainson
rith November, either on the outward or return
journey.

CHEAP RETURN TICKETS, avatlable on date
of 1ssue only, will be available on 11th November
as under ;—

From Te Aro, Belmont, and inter-
mediate stations—1st class 2/6,
2nd class 1/6

OT \ice versa,

Tickets for use on 1:th November may be
obtained at Te Aro and Wellingten on gth Now-
ember, between the hours of g a m. and g p.m.

Yor full train arrangements see posters and
handbills.

By Ouxder.
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Applications ¢
% for Patents.

Tur following hst of apphcations for Patents, filed
in New Zealand dunng the fortnight ending st Oct,
has been specially prepared for ’roGrLse.

23410—C. H. E. Hope-Johnstone,
Treatment of mlk.

23411—B. H. Thwaite and W. Delries, London,
Eng. * Manufacture of molten metals

Aramoho -

23412—-C. H [.* Hope-Johnsione, Aramoho
Prepanug nulk for food.
23413—F. A. Alcock, AMelbourne, Vic. Cuslhuion

rails for formung bithard tables.
23414 —5. Dovle, Melbourne, Vic, : Potato washer.
23415—T1. J. West and Co., Ltd, Samiby, Fng. .
Counter-pressure bottling machine.
23416—]. L. Ohlson, Adelaide, S.A.-
machine.

23417 —W. J. Creen, London, Fng.:

machine for hoxes, casks, etc.

23418—R. P. Myers, Walthamstow, Tng, :
lamp.

23419—R. I Millar, Wellington - [rolley pole.

23420—A. E. Macindoe, Onehunga : Feed regulator
for bailers, etc.

23421—W. ]. O’Connor,
and spanner.

23122—]. E. Crowle, Ballarat, Vic, . Liftang jack.

23423 —1. O. Tuinbull Kinohaku: Ridgmg

2342 t—Mannfacturers Machine Company, Mont-
clair, U.5.A. - Buffing machme pad covers [or
beot and shoe manafacture.

Sewing
Brandm

Arc

Nightcaps :  Hammer

23425—JF. Delbnidge, Windsor, Vic.: Air-com
pressor, usable also as a4 pump.
231206~ L. H. Harms Wellington - Fire-exting-

wisher.
23427 —T. N. Brocas, Opotala: Dubbin,

23428—W. E. Chamberlamn, Feilldmg: Packing-
€ase Opener.
23429—L. D. Bitham, [Poverty Bay: Fencing

standard.
23434—D. W, McLean, Methven : Tyre protector.

23431 —J. C. Drewet, Auckland : Method of bleach-
ing fibres.

23432—W. W. Harverson, Wellington - Trolley
“

pole.
23433—). L. Wilson, Wamammva: Sharpening

chaff-cutter kaives.
23434-—C. Cray, Doyleston * Collapsible crate.
23435—T. R. Christie, Dunedin  Hot-waler pressure
i+ supply cylinder.
23436—C. H. Gannaway, Welmgton :
measute,

23437—A: H. and D, ]. Byron and T. M. Scott,
Wellington : Flax dressing and drying machine,
23438—W. Miller, Chnistchurch : Checlhing wall

plates and sumilar timbers.

23430 —D. A. Watt, Levin : Coanstructicn of globes
{or geographical mstruction
23440—H. Quertier, Dunedin

cleaner.
23441—W. Diack,
drain.
23442 — F. Schneider, Christchurch -
implement for permanent way.

Bowlers’

Motor Incyele and
Centre Bush: Earthenware

Track-ganging

9344:1%—]. and R. Liadsay, Dunedm : Trolley

ole.

23444 —J. C. Drewet, Auckland  Cellulowd cge-
shield.

23445—W. Brierly, Anclland -
from the tides.

23446—P. Speirs, Tulla Manine, Vie, -

23447 —A. O. Penwarden, Qkato

23448—N. Bouraul, Otahyhn

23440—N. Bouraid, Gtalnhn

2234560—W. Aston, Blenheim -
force feed dnll,

23451—C. Suttie, Waharoa, and M H. Wynyard,
Auckland - Catclung flax after stripping.

23452—C. Suttie, Waharoa and M H \Wynynazd
Auckland - Cleaning Hax after stripping.

23453—C. Suttie, Waharoa, and M. H, Wynvard,
f?uck]and' Operatizg mechamical catches for

an.

23454—G. Fmdlay, Dunedin  Bicvcle support

23455-—" Z” Flectnc Lamp Svndicate, Limited,
London, Eng.: Manufacture of filaments for
mcandescent electiic lamps

23436—W, F Chamberlam, Ieilding .

23457—]. Brockbank, Auckland
tuning planos, etc,

23488—\W H. Blackham, Melbouine, 1
ising the vacwum 1o the pipe lmes of
machines,

23459-—W. A, Johnston, Hobart, 1as
etc., cleaner

23460—C. CG. VWhitaker, Christcliureh

28461—A. H. Brownley, Onchunga

23462-—A  Tack, Palmerston North
gas from hs dieearlion oils

23403~ W, P. Mcindoe, Invercargll
surfaces of flax-stnpper beaters.

Obtammg pouer

Plough disc.
Cow bail.
Post card.
Fnyelope.

Spring check for

Loci-nut
Device lor

Faqual-
mlikimg

Saucepan,
Tgg-cairer,
T.ocket.

Production of

Arueing up
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23461—A 1 Carr, Wharckopae : Wire-sirainer.

23465—1V  Beamuish, Wellngton : (igar holder.

23166 —The Konomas Rock-dnil Syndicate, Linu-
ted Johannesburg, Transvaal Rock-Anll and
water spray thercfor.

23167 —The Konomax Rock-dril Syndicate, Limi-
ted, Johannesburg, Transvaal- TFluid actuated
rock-drill, ete,

23408 —-1he Konomax Iock-drili Syndicate. Limi-
ted Johavnesburg Transvaal Cutting machine

234G9—0. Coates. Christchurch*© Iram or railway
powmt-sinfter,

234T0—F. ] Swanston, Onnedin
coupling

23471—J. and R. Tindsay, Dunedm .
trolley-pole to car.

23472—R. . Sorenson, Hastings . Gig.

23473 —R. F. Sorenson, Hastings: Roa-cart.

23474—R. G. Saxby, Tokowmarn Bay Girth and
surclngle.

23475—A. ] Royceroft, Waihi. rire aarm.

23476—A. H Byron and T M. Scott, Wellington .
Waol-pressing apparatus.

23477—G I. Double and E. 5. Quicke, [nvercargill
Holding razor blades when setting or stroppmg.

23478—1. Lewis, Hokitika Gold concentrator.

23179—F. W Synnerholm, Lower Matakaua .
Extracting kaur1 gum from sand.

23480—] Toss, Wellmgton: Grease tiap for sinhs,
etc,

23481 —D. E. Dawvis and S. H. Kmght, Hastings,
and C. D. Lightbrand Welhington - Leather.
23152 —]. H. Beamsh, Auckland  Alethod of glass

roofing.

23483 —K. R. Macdonald, Wanganut
cash and receipt hook.

23484 —C. Giorg:, Palmerston North
and Dasket lock,

23485—G. Beaumont, Dunedm: Belt dressng.

23486—F. J. I. Brown, Wangann® Damper of
register-grate.

23487—]J. R. Brown, Los Angeles, U.5.A, ‘Liming
for grinding mull.

23488 —W. NcKeegan, Wellington -
paratus for wire-hanling ropes.

23489—1I. ]J. Heskett, Brunswick, Vic
of zinc {ront its sulphide,

23490 ~E MeCorrgan and E. M. Payne, Dunedin :
Puzzle-box for matches.

23491 —W. B. Curtis and D. Mornson, Auckland
and Gisborne, respectively, Strippmg  and
washing fiax,

23192 —United States Auntomatic Box Machinery
Company, Boston, U.S.A.: Paper box-makmg
maclune.

23403 -5 G Roseman, Auckland  Sweeptug brush
or broom.

23494 --W. H. Trniggs and W. H. Denton Christ-
church: Preventing trotting horses breaking mto
a gallop.

23487 — L. R. Bond, Wanganu : Hoe.

23196—-P. RaHerty, Wellngton:
attachment

23497 —~] C Atkinson, Auckland
and beok rack combined.

234983V, 8. Clark, Melbourns Vic, ; Fire kindler.

234903V, G, I andells, Coburg, Vic, and H. T
Huckson Takenbam, Vic.: Self-leating solder-
mg bolt and blow Jamp.

23500—A. P. Bond, Auckland :

Broom-handle

Securing

Combmation

Mail-bag

Tension ap-

Extraction

Trolley head

Umbrella, hat

Spark arrester.

23301—C. €. Wakebeld, London, Eng. Gas
Durter,
23502—-W. Walkerden, Marrickwille, N.S.W - Boot

or shoe.

23508 —10), Brisbane, Ardmore -
af power,

23501—3W. E Chamberlain, Feillding :  Washer.

Economical form

¥3505—A. R. Wifley, Denver, U.S A. Ore-
TOAStING Process,
23500—C. P. Stewart, Los Anglees, 17.5.A.  Pro-

cess for malang sugar.
23507 —Amerwcan Cork and Seal Campany, New
York, TU.5.A. : Bottle seal. .
995048 B Ward Auckland
of fencing wire
23300—A  G. Jackson, Drsbane, Quecnsland
Elecincal releasing mechanism for clocks, ete.
27°410—C. l.comes, Welhngton Coin-freed ap-
paratus for selling stamps, etc,
23511 —A. K. W. Rissel and W, H. Hennah, Wel-
Imgter - Recording and indicating conrse of a
vessel,
253a312—T1 f. DMcBride,
wheel for vehicles.
23313—G W\ estmighouse, Pittsburg, U 5. 4.
mg resistance mechanmism.
28514—\. Ravelli, Arenzano, Ttaly
movement of sea-way es,
23315—H. Cotbett, S, Yarra, Vic.
methed of manufactinmg same.
23510—-H. Corbett, 5 Yarra, Vic + Food for stoel
and method of manufacturing sanie,

Fastcnung the enids

Christchurch *©  Resihent
Yield-
Utitlising the

Manure and

23317 —R M Xemp Durham Ox, Vic - Subsorl
cullnvator for attachaent to plonghs
235181 G Lotirell, Berkeley, US v\ AManufac-

ture of sulphurie acid.

at

23519—T. S. Royds,” Invercargill — ADblk
holder,
235320—R, AMallis, Dunedin :
Phormirun tnax.
23521—C AL Chamberlain, Pueblo, U.S.A :
extraction apparatus.
23a22—W, Dixey, Burwood.
boler.

23523 —]. C. Drewet, Auckland .
method.

23521t—L. F. J. N. de Farelle, Te Xopuru -
propeller.

23525—L. H. Rogers and A. Myers, Wellington :

Puncture composition for tyres.

23526 —1.. R. lingey, Wellington - constriction of
mefalhe letters, etc,, for signs.

23527 —G. L. Burton, Napier - Acetylene generator,

23528—E. G. lLangton, Masterton: Shirt-cutf
fastener and protector.

23520 —C. R. Slkipage, Welhngton: Cow-bail.

23530—A. E. Shpper and D. j. Smith, Iokin:

Belt fastener.

23531 —H. W. Mears, Ballour : Feed-gear of chaff-
cutters.

23532 2. Rupwing, Charlottenberg, Ger.: Tm-
pregnating wooed and odher porons material.
23533—W. H. J. Rudley, Penrose: Furnace for

extracting metels from ores.
23534—CG. E. Partridge, Cromwell.

tying bundles of fax.
23535—I11. Stephenson, Edenham : Fencing stand-
ard.
23030—Commonwealth Manufacturing and Gal-
vamsing Company, limited, Brisbane, Queens-
land . Machine for folding edges of sheet metal.
23537—J. Nwen, Wollstonecroft, N.S.W. : Draught
fitting for retailing xrated lijwids [rom bulk.
2333%—I. F. Mctsarva, Christchureh : Baby cradle,
235%—H, A. Fry Nelson. Acetvlene generator.
29340—F. €, Wiite, Auckland. Range.

Full particulars and copies of the drawings and
specifications 1n connection with the above apph-
cations, which have been completed and accepted
can be obtawed from Baldwin and Rayward,
Patent Attorneys, Wellington, Auckland, Christ-
church, Dunedin, etc, .

bucket
Preparug fibre irom
Ore-
Range hot-water
Fibre-bleaching

Scrow

Device fo.

Benzol.

Benzol is a product of the distillation of
hard coal. For a long time the only source
was the coal tar of the gas works, which con-
tained from 1 to 1.5 per cent. benzol and
toluol together. This source was not suffi-
cient to supply the demand in the chemical
industries. A new source was opened out in
the manufacture of coke by distillation. In
this process tar. benzol, and ammonia were
made as by-products. In 1904 Germany
had 19,308 stills, of which 9110, or 472 per
cent., delivered these by-products; the rest
did mot. The amount of benzol produced
was but small, being only about 0.5 per cent.
In that year there were made about 60,000
tons of benzol from twelve million toms of
coal. Of these 60,000 tons the greatest part—
—about 75 per cent.—was used in the dye
industry as the source of nitro-benzol, anilin,
etc., for in the coal-tar dye industry Germany
now has the lead. In 1906 the exportation
of that country in anilin and other coal tar
products amounted to 116.6 million marks,
equalling, say, £5,500,000. The gas industry
also used benzol for improving the guality
of gas of low illuminating power. A mixture
of two-thirds coal gas and one third water
gas, such as now generally made by the gas-
works, is usually enriched by about forty
grams of benzol per cubic metre. This uses
up 6000 tons per year in Germany alone.
Not only in gas-works is it employed, for
benzol is also used for increasing the heating
power of furnaces, ete., and it is also utilised
n open-air hurners, such as are used for street
lighting. In all, for these purposes about
1000 tons per vear are used. The same
material is also used as a solvent for fats,
resins, guttapercha, and indiarubber; also
to remove varnishes and in the extraction
from bones of oil for oil-cake. The con-
sumiption for these purposes amounts to
between 3000 and 4000 tons pet vear. There
are, therefore, left for the purpose of auto-
mobiles only between 3000 and 4000 tons !
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The St. Lawrence River Bridge Disaster.

ITo THE EDITOR]

Q1R —On reading brough this month’s
Procrss I was mach interested in the
article on the St. Lawrence River Bbridge
Disaster. I aw a young engineer, ansd have
talcen a course of evening leciure: al the
Canterbury College School of Yngineering,
one of the subjects heing clemental strength
of materials. 1 wvery naturally read this
article through carefully, especially when
particulars of this great bridge were given.
1 was surprised that the engineer should call
a design like that safe, at least, according to
om: standard of safe stresses, ‘The [irst
denarture from our stendard that caught
m{f eye was 23 pei square foot allowed for
wind pressure I remembeied being tought
to allow s0lb per square foot and, also allow
for the area of the train or other traffic likely
to be on the bridge, as well as the area of the
gtructure itsell. On looking ap my notes
Y found that my memory had uot plaved me
false. The next thing was the tension and
secondary members; inaximum.  stresses
allowed 17,000 and =zo,ccolb pe~ square
inch. We were taught to allon no miore
than 13,2001h per sguace inch for live loads
and 2o oov for dead loads. In vour article
they have allowed the dead-load stress to
members that are subjeit to live loads.
Then the top chord, which is expected to
carrv 2 load of 8000 tons, has a cross section
of 711 square inches. This equals a load of
I1.7 tons per square inch, or 24,8q01h,
which is almost twice as much as we allow
per square inch for briage design. I knew
of course that there was a little difference
between the English and Amnrican factors
of safety, but on looking it up T found that
the difference is not worth speaking of. It
would seem, by the nunber of bridges and
other structures that are contiaally collaps-
ing over there, as though there was no one in
authority to see that the standard is worked
to. However, I am getting away {rom ihe
subject. My object in writing io you is to
see if there is any chance of the expressions
used heing not quite correct, for it seems
incredible that an engineer should =allow
such small margins of safety. —- 1 am, ete..

Jas. MCARIEUR, JUw,
Christchurch, 16/10/07.

The following reply to our correspondent’s
communication has reached us from Mr.
W. T, Johnson, C.T., the author of the article
in question :—

“In reply to Mr. AlcArthur's rueries ve
stresses in the St Lawrence river bridge,
as given in October Procrrss, I beg to say
that the maximum stress allowed for in ten-
sion members, viz :—I7,000lb per square
incl, is considerably in excess of that allowed
by the Board of Tradein the Unijted Kingdom,
who lmit same to 14,5060ib per square inch
for st.uctures in mild steel. having a breaking
strain of from 62,7201h to 71.630lb per square
inch. Regarding the allowance made for
wind pressure, nrz., 23Ib per square foot,
this appears low, and would not he nearly
sufficient to cover the pressures experienced
in this country. But this is a very .mpen
question, as much depends upon the situation
of the structure; and dealing with very
large structures like the St Lawrence bridge
no doubt the engineers made tests or had
reliable information wupon which 1o base
their calenlations. In dealing with American
weights it is pecescary to bear in mind the
fact that a ton with them is equal to 20001h."

The Cancer Scourge.

[f0 THE EDITOR]

SIR,~Tt seems to me that the glowing
account of the results of Dr. Beard’s ireat-
ment of cancer, published in vour October
number, should not be allowed to prss without
criticism.  In the present state of our know-
ledge such articles do a large amount of harm,
as they encourage the unfoitunate suficrers
from this deadly disease to shrink from what
is the only certain cure—-carly and extensive
vemaval of the diseased parvi. There is no
doubt that Dr, Beard is sincere in his ady o-
cacv of his pancreatic ferment treatment,
and thoroughly helieves that he has discovered
the long-sought-for cure. It may be so,
but lie has certainly not proved it vet. On
the other hand he is not a physician, and he
has had very little opportunity to obtain
clinical experience of cancer. He is lecturer
on Embryology in the University of Edin-
burgh, and has worked out his “ cure ”’ by
laboratory methods. ‘The treatment of can-
cer by pancreatic ferment has now been tried
by a large number of competent men. and
the reports on the whole are discouraging.
It was tried in the cancer ward of the Middle-
sex hospital, and the report states that no
improvement took place m any of the cases.
It has also been tried by Ligertwood, Von
Leyden, Pusey, Campbell, Lambelle and many
others withont any marked success In
all these cases the treatment was carried out
according to Beard's directions. In con-
nection with all ** cancer cures 7’ it must not
be forgotten that there are many varieties
ot cancer. which vary enormously in their
rate ot growth Sometimes, even without
treatment, there appears to be considerable
improvement for a time, and the 1umour
becomes smaller. ‘There have even heen
several cases reported in which the cancer,
after growing for & time, seemed to disappear
entirely. From time to time various agents
have been lauded as ' cancer cures”™ Dbut
none have stood the test of experience.
Coley's fluid, X rays, and radium rays
have each had their tum, and then have been
discarded  Several cases have been reported
cured by each of these agents, but the vast
majority of cases show no improvement,
So may it be with Trypsin and Amyvlopsin

I have treated some cases with Trypsin
and Amylopsin exactly according Lo Beard's
directions, and some certainly seemed to
improve for a short time—hut only for a time,
There are several potent preparations of hoth
ferments on the market. ‘Lhe ferments are
destroved at 65°C—mnot F—-but no one would
think of sterilising them by boiling, as they
are easily sterilised by passing them through
a DBerkefeld filter. It seems to me that it
is justifiable to try the treatment on those
cases that ate too far advanced to offer any
hope of cure by operatioa, but that it would
be criminal to waste time in early cases
and so rob the unfortunate sufferer of his
ouly hope of cure.

T can only tepeat that, ot present, the only
known cure for cauncer is early and wide
remor vl with the knife—I am, etc.,

C. Macrir Brcc.
M.D., F.R.C.8.. MR.C.P (En)

Wellington, 23/10/07.

[Lhe article referred to by Dr. Bege was
published in the interests of a community
wherein the dread cancer scourze is only too
prevalent. Moreover, the writer of the article
deals with ks subject in so clear and interest-
ing a manner that it cannot fail to eagage
the attemtion of studemts throughout the
Dominion.—ED. PROGRFSS].

The United States built 60,000 automob:les 1n
1906 France 65,000, England 28,000, Germeny
22,000,Italy 19,000, and Belgiom 12,000. In 1901 the
United States bwlt conly 314 cars, while France
built 23,711.

W ok ok ok k¥

TREE PLANTING IN PENNSYIVANIA, Pittsburg
has a project m hand for planting 2,000,000 000
trees m the basins of the Alleghany and Mononga-
hela rivers, and thus checking the disastrous fres hes
whick annually destroy property to the valué of
milhons. If this task is accomplshed, Pittsburg
wil be entitled to Jugh credit as a creator and
conservator of natural resources invaluable to a
large and important section of country, stretching
from Western New York throu gh Pennsylvania and
Maryland into West Virginia

* ok koK ok K

INSOLUBLE ADHESIVE FOR ENVELOPES AND
Postage Sramps. Two solutions, one for the
inner side of the envelope flap, and the other for the
place where the flap is attached, the latter not to
be touched with the lips : 30 parts of crystallised
chromic acid dissolved in 155 parts of water and in
about 15.5 parts of strong ammonia, with abant 10
drops of sulphuric acid. 31 parts of ammonio-
capric sulphate and four parts of fine white paper.
First solution, isinglass dissolved in acetic acid
I part acid to 7 water) at 212 deg. F.

in

Lighting Effect

as well as design of a country
house is made possible by
using our

‘Untversal’ Acetylene
Lighting System

which has been a standard for
five years.

No Offensive Odour
Atsolute Safety
Simple and Economical

Write for Catalogue and particulars fo

N.Z. Acetylene Gas Lighting
Co., Lid.
Kirng's CHAMBERS, WELLINGTON,

and at
CHRISTCHURCH and DUNEDIN.

THE TRADE LIBERALLY DEALT WITH.
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There has recently arrived from Minnea-
polis, U.S. A, to the order of Mr. B J. Ible,
of the Lower Hutt, Wellingtou, a complete
plant for the manufacture of Miracle concrete
building blocks. Included in this plant are
portable moulds for cement pipes, and a
concrete mixer. Mr. Ible reports that
everything is now in good working order, and
a large number of blocks of various sizes and
designs for the construction of houses. stores,
factories, and ornamental walls, are now being
turned out, and are on the market for
practical - purpose building material.  We
understand that thereis also another Miracle
plant about to start in Auckland at the
works of Wilson’s Portland Cement Co.

H ok ok & K ok

Recently a peculiar accident happened on
one of the New York ferries. A large touring
car heading the line of vechicles being trans-
ported was allowed to stand on the slightly
inclined deck of the boat with all brakes
released. Upon the eutrance of the boat

PAY DAY

What Does it Mean
to YOU?

o matter what your position may
be, whether day laborer or office
warher, 1t you are in that discouraged
line of men who get the same pittance
week after week without prospect of
anything Dbetter, 1t 18 time vou
appealed to the Intermational Corre-
spondence Schools For 15 ~ears
they have been gualifying dissaticfied
workers for bettcr positions and
hizher salanes.

No matter what your eircumstances

are, they will qualify YOU for o better
}busztwn, a Mgher salary, and o safe
utitre,  The way 1s plan, easy, and
sure for earnest men It puts vou
under no obligation to find out how
we can help you. Sumply mark and
mail the coupon below, Can you
afford to wneglect an opportunmity for
advancenent ¢

AAALEEEZ N RS RN E R R EEREREY X

+ International Corresnonderce Schools o

L)
L] *
* *
* Please send. 1ree, your pooklet, “°1001 Stories of Sue. *
® cess,' and explain. without further obligation oa my ®
. part, how I can qualify for a larger salary 1a the .
: pesition before which 1 have marked X -

L 4
* ] I
* Ad Writer Architzot »

Show-Card Writer Archileciurs] Draft.
* Window Trimmer Structurat Enginsar M
¢ Civll Sarvice Ex.ms. Canlractor & Buider | #
-] Musirator Forsman Plumber *
» Ornamental Designer Cnal Engineer *
. Mechrnioal Engmaer R R Construs. Eng. -
. Mechamoal Draft Surveyor .
Foreman Machinist Mining Engineer

° Eluctrigel Enginser Chermist *
L3 Eleo.Mach. Dasigner Bavkkespar +*
* Powasr Stahion Supt, Stanographer =
* Ld
» *
< Name *
* +*
° §t. & No —
. ”
* City_ o State :
WO PSPPI OO HIICEEEEIEIOIIr

Cut out the above Coupon, mark
it, and post to

J. G, SMITH, 4a DRixon St., Weliington.

into its slip. and just after the chauffeur had
started the engine, the ferry collided rather
forcibly with the side of the slip. and the car,
from its own inertia, started for the chain
gates across the front of the runway.
people who were standing in front of the car
were pushed off into the water and one man

slightly injured.

C. F. B. Livesay,

Architect.

No 7 Nefional Mutnal Chambers,
Wellangtor

Several

ESTIMATIS FURNTSHED 0N SHORTY ST NOTICT

Alexr. Dale,

Builder & Contractor.

g3 Cashel Sticet,
Christchirch.

PROPRIETCRS OF

Humphries' Paten! Window
and Scaffold Brackel.

Humphries Bros.,

Builders, Contractors,
and Valuators.

Wellingion, N .Z. TELEPHONE 16355,

TELEPHONE 1637,
PROPRIETORS, ONE 1037

Papanur fornery Works & Timber Yards.

Thos. Henshall & Son,

Contractors.
Buiding Work of Every Descripiion
Underiaken

Christchurch. Estumates Furnished.

ELECTRICAL
ENGINEERING

may be mastered by mail without leaving
your home or interfering with jyour regular
occupation.

ELECTRICAL ENGINEERING offers
more opportunities, quicker advancement,
annd greater rewards,, than any other pro-
tession

We can train vou for such a positicn by
a few hours study per week.  Auy man with
apiittude and ambition can succeed

Other courses i Steam and Mechamnical
Engineening, Electric Lighting, Electric
Tramways, Building Construction, Motor Car
Management, etc, etc., Why not grasp
this opportumty to better YOURSELF ?

Send for our free Prospectus, and state
couise 1n which you are interested | Use the
coupon below DO IT NOW I

Electrical Engineer

Institute
(LONDON).

Endorsed by the Celebrated Inventor and
Electricran, THOMAS EDISON,

N.Z Agent: JAS. RODGER,
131 CASHEL STREET.. .... CHRISTCHURCH.

Neawe ..
Address
Course ..

FARMS

To those who are on the lnok-out
for good and cheap farm lands
we have no hesitation in thorough-
ly recommending the following.
Give them your earnest consider-
ation, and we feel sure you will he
satisfied with any vou desire to
inspect.

WELLINGTON DISTRICT.

298 ACRES; splendid gentleman’s

farm. with good homestead of
15 rooms, stables, woolshed, dip, vards,
10 shearers, right pens, hold 4 to 500
sheep, 13 paddocks (watered by springs)
cowshed, cattle yards, orchard, garden,
etc. Few miles from Bulls. 20 acres
beautiful native bush, mostly drained
swamp; fattens heast to acre: grows
good crops of turnips, rape. oats.

Arso,

11 27 ACRES Leaschold, 4 years to
run, with compulsory pur-
chasivg clause at £4 per acre. Rent,
4s. Mostly flat and low ridges; carries
2 sheep and cattle in present state.
Lot of milling flax on propesty.
Price for Freehold and Ieaschold,
£12 10s. per acre,

210 ACRES Freehold, near Hutt.
All in grass; half flat, balance
low hills; watered by rivers running
through property. 6-room house and
3-room whare. Easily carrying 2 sheep
and cattle.
Price, {9 per acre; £600 cash.

EAST & EAST,

WELLINGT®ON,

CHRISTCHURCH and AUCKLAND.
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I EDWARD GCOLLIE

PATENTS

—  The Wealth of Nations_______

your invention for a termm of fourteen

years. You can sell, lease, mortgage 1t,

assign portions of it, and grant hcenses to
manufacture under it. The value of a successiul
Patent 18 m no degree commensurate with the
almost nominal cost of obtaining it. In order to
obtain a patent it is necessary to employ a
Patent Attorney to prepare the specifications and
draw nup claimis. This 15 a special branch of the
legal profession which can omrly be conducted
successfully by experts. For nearly twenty years,
we have acted as Patent Attorneys for thousands of

3 PATENT gives you an exchlasive right to

clients in all parts of the world. Qur vast
experience emables us fo prepare and prosecuie
Patent cases and Trade Marks, at a minimum of
expense. We shall be happy to consult with you
in person, or by letter, as to the probable patent-
ability of your invention.

Handbook on Patents, Trade Marks,
——etc,, sent free on application..——

BALDWIN & RAYWARD, |

PATENT AGENTS

Heap oFfick 71 Lambton Quay, Wellington
Branch Ofices :

AUCKLAND, GHRISTCHURCH, DUNERIN, INVERCARGILL, &¢.

Furniture § 41 Riddiford St.,
Manufacturer NEWTOWN.

UR FURNITURE 1s noted for its gquaininess, dura-
bility, artistic designs, and. best of all, its cheapness.

Why pay high prices for ART FURNITURE wheo we
can supply same for less than ordinary prices.

INVITED. 1634,

INSPRECTION Edward Gollie. TELEPHONE 'l

:#000”40”0400”0#0“%44%

:
: i
§ and Venetian & Holland Blinds %
; :
:
i :

Walter Gee & Co.,

MANUFACTURERS OF

Self-Coiling Revoiving Shutters,

OF EVFRY DESCRIPTION

Factory : QUIN STREET (off Dixon Street), WELLINGTON

AAAALARAALARLAALLSARDANSSSososstdd

House Decorating
Paperhanging
Glazing, &ec.

CONSULT

~ AVERY & SONS,

s

1 62 Colombo Street, Sydenham, Christchurch,

'Prove 1945, Ring up, or write for free estimates,

—

W. ANDREW & Co.,

ELECTRICIANS.

IMPORTERS OF

ELECTRICAI, SUPPLIES,

MEDICAI, BATTERIES,

DYNAMOS, MOTORS,
ACCUMULATORS, Erc.

ESTIMATES FOR ELECTRIC LIGHT INSTALLATIONS

P.O. BOX 208 WANGANUI,
And at Queen St, Waitara.

GOOD MONEY! EASY WORK!

PPLICATIONS are mvited for the position of TRAVELLING
REPRESENTATIVE for ‘“ ProGrEss.”” Laiberal terms to
energetic and capable man.  Apply personally, ar by letter, to
8 P PPy P EDITOR, “ PROGRESS”
Care of Baldwin & Rayward.
71 Lambton Quay. Wellington.

(7 N

RANGER'S GARAGE & GYCLERY,

NEAR RINK STABLES,

174 GLOUCESTER STREET % CHRISTCHURCH.

SATISFACTORY The finest and hest-appointed Garage in N Z.
Reparrs Car Turn-table and other Improvements.

PROMPT Ladies’” and Gent's Cloak Rooms and Lavatories.
DispaTch
MODERATE Cyclists should patromise my Cyclery.
CHARGES Most Modern  Best Care and attention.

ATTENDANCE DAY AND NIGHT.
'Phone 2213. HENRY J. RANGER, Proprietor.

\: Y,
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Painting........
Paperhanging. ..
Sign Writing and
Glass Embossing.

¢
B. Button

Can satisfy your wants in the above hnes.
He employs a staff of workmen skilled 1n
all branches of the Trade.

¥

PAPERHANGING WAREHOUSE .

210 CASHEL STREET, CHRISTCHURCH.

If you waant to buy or sell shares.

If you are desirous of obtaining ‘sound
and reliable information 'about
various investments.

If you would like vour name to be
placed on our mailing list

WE SHAILL
BE GLAD
TO HEAR
FROM YOU.

J.S. SCHWARTZ & CO.,

Share Brokers,

176 Hereford Street..CHRISTCHURCH.
P.0O. Box 588.

BaNKCRs . Bank or N.Z , CHRISTCHURCH.

GARDINER'S PATENT

ADJUSTABLE CHILD'S
SEAT FOR BICYCLES.

Can be fixed to and detached from auy Bicycle
a a few moments,

SAFETY, COMFORT, CONVENIENCE.

PRICE 7/- PosteD 7/9.
H. J. GARDINER, ::cym....
e Manutactueer,

186 Durham Street, Christchurch.

NORMAN HEATH & CO,

Harris Street # % WELLINGTON.

STRAKER STEAM WAGON

As supphed 1o the Auckland and Wellington City Councils, State Coal Department. Rangitikei
County Council, Messts Ross & Glendming, Duncan, ] J K Powell Allan Maguire, &c.

The Septic Tank Co., Ltd.

4w _WESTMINSTER, LONDON.

{Cameron, Commin & Martin
Patent)

Plans prepared for Towns, Hospitals, Schools,

Private Residences, Etc

CANTERBURY AGENTS :

HILSON & CATTO,

113 Manchester Street, CHRISTCHURCH.

New Zealand Representaiives :

NORMAN HEATH & CO,,

Harris Street, Wellington.

OTACa AGENTS !

H. A. FLATMAN,

LOCKSMITH, GUNSMITH AND
GENERAL MACHINIST.

Office Locks, Keys and Bells receve
immediate attention.

Safes, Guus, Locks, Lawn Mowers and Type-

wnters attended 10,

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

{NEXT TURNBULL AND JONES.)

| Self-contained Septic Yanks stocked in
i

| Wellington,

KEITH RAMSAY,
13 Vagal Strest, DUNEDIN.

NEW ZEALAND

TECHNICAL BOOK DEPOT.

Rea ‘How to Estwmate,” full details for
builders .. .. .. 5/6
Miular, © Plastering, Plain and Decorative,, 22/-
Leanwngs, ' Building Specifications S 0
Thompson, ** Dynamo and Electric Machinery"
{altcrmating current) 34/ -

Foster * Electrical Engineer's Pocket Book ' 25/-
Turner & Hobart, ' Insulation of Electric
Machmes " . . o112/

Solomoa, ' Eleciric Meters " .. . 186
Dawson, ' Electric Traction Pocket Book "' zo/-

SEND FOR CATALOGUE.

WHITAKER BROS.

183 LAMBTON QUAY - - - WELLINGTON.
{(BrancrH : GREYMOUTH.)
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THOMAS ANDREWS,

PLAIN AND ORNAMENTAL
Plasterer and Architectural Modeller.

Importer of Every Descniption of Plasterers’
Materials.

Fibrous Ceilings and Cormices a Speciality

PLASTER AND CEMENT YARD

164 OXFORD TERRACE AND GLOUCESTER STREET,
CHRISTCHURCH,

TELEPHONE 1046.

A. H. WEBB,

Builder & Contractor,
CHRISTCHURCH.

MACHINE JOINERY WORKS .

Corner of MONTREAL AND BROUGHAM STREETS,
SYDENHAM.

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

TELEPHONE 113I.

J. LEE & SONS,

Painters and Decorators.

IMPORTERS OF LATEST DESIGNS
1N PAPERHANGINGS.

Corner of Armagh & Manchester Sts.,
CHRISTCHURCH.

ESTIMATES FGRNISHED. TELEPHONE 103Q.

Graham & Greig,

Builders and Contractors.

199 St Asaph Siveet,
Chyistchurch.

BUILDERS AND CONTRACTORS, Etc.

J |
How to Make
Money by Mail

 Are you alive to the advantages of ad-
vertising by circular letter ? Here are
just two-fthough there are lots,

You can say encugh in a letter to
get orders by return post.

You can try out your proposition
on Ioco names for about 44—and
that won't go far 1n general ad-
vertising.

We write letters that bring business, Good,
strong, straight - from - the -shoulder letters,
brim full of tactful argument—gentle per-
suasion — pulling power. Letus getup yours.
We produced over Sco per cent. more results
for one concern recently on a gunarter their
usual outlay. Should welcome the oppor-
tunity of shewing good results for you. Let
us get acquainted.

Proofs and all particulars cheerfully fur-
nished to firms asking for them, on their
business stationery.

RONALDS.BADGER

ADVERTISING AGENCY,
Specialists in Commercial Literature,

N

f Y

TELEPHONE No. 2298.

S. SMITH & SON,

EsTasuisHed 1875,

RUBBER STAMP MANUFAGTURERS,

279 Tuam Street, West,
CHRISTCHURCH.

Lodge Seals, Movable Daters, Facsimiles,
Monograms, etc.

Stamps for Marking Linen a Speciafity,

ORDERS PROMPTLY ATTENDED TO.

CHRISTCHURCH.,

'd

Canterbury Builders

1f you require New Zealand or Foreign
Timbers m any quantity, Picton Cement,
Stone or Hydraulic Lime, T.T. or O.I{. Stone,
Fancy, or other Bricks, Pipes, etc., let us
quote you.
We will undertake to deliver with the
least possible delay, and furmish only the
best obtamable always.

PPROMPTITUDE !

REESE & BUDD.
Colombo and St. Asaph Streets, CHRISTCHURCH.

SATISFACTION |

WEBB & BUNZ,
Photographers,

MACEINERY AXD INTERIOR VIEWS OF FACTIORIES, ETC.
A SPECIALITY.

Colambo Street,
Chvistchurch.

Cashmere Cycle Works,

A, MOODY, Proprietor.

C¥CLE REPAIRS A SPECIALITY.

Corner of Colombo and Sandyford Streets,
Sydenham, CHRISTCHURCH,

Plans & Estimates
Furnished.

TELEPHONE 1061,

Ashton & White,

Builders and Contractors.
Jotnery Works :
188 Madras Sireet,
Chyistchuvch.

‘ 60 Durham Stveel,

Mantel-preces a specrality
Jobbing work of all descriptions.

A. 0. Woods,

Buailders' Joiner,
Stiop and Office Fitter.
Estumales Given.

Christchurch Call ovr Write.

TELEPHONES ! 1003 PRIVATE.
2105 BUSINESS.

W. H. Bowen,

Builder and Contractor.
13 Madras Street,

Hughes & Hansford,

Builders and Contractors.
Wnchester Street,

MANTEL-PIECE WORKS,

W. Fehsenfeld.
Shop and Ofice Fitter.

Manitel-pieces a

214 St. Asaph Street, Specuality.

Chyistchurch.

Esiimates gwen on shorlest notice.
Town and country work underiaken.

A. Menzies,

Plasterer.
(Plarn and Ornamental)

| Si. Albans, North Linwood, 2032 Maor}_zouse Avenue.
| Chyistchurch, Christchuvch. Chrisichurch.
QFFICE AND SHOP FITTINGS,

S. C. Stubberfield,

Diamond Mounter;
Gold and Silversmith,
Molley's Buildings.
Worcester Siveet, Chyistchurch.

TELEPHONE 1§35,

Packer & Jones,
Builders and Contractors.
Painters and Decoralors.
14, 27 & 29 Bealey Avenue, Tember Merchanis,
Christchurch.

JOINERY,

Mace & Nicholson,

Builders and Confractors.

i 1 Majoribanks Streei,
i Welhngion.
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