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| ARGYLL

THE CAR for Reliability.
11

New I0-IZ2 HP. - &£525
I12-14 HP. - £600

l I14-16 H.P. - £650
Argyll || o o Hp . L2250
26-50 H.P. - £1,000

Prices:

Delivery from Stock.

N.Z. Agents: Scott Motor and Cycle Co., Ltd.,
WELLINGTON & PALMERSTON NORTH.

Before placing your Order for a Motor Car enquire abontTthe

Dennis Patent Worm Drive, Wm. HALL,

3 ‘G“fr_antee:i TWO YEARS. The Most Silent Car Manufacturer of ENGINEER AND
i ’ on the Market. e of s mmtonp.  MILLWRIGHT.,

Manufactured by Dennis ————

- Bros, L, Guidford the GAS AND OIL ENGINE WORK--A SPECIALITY,

England. S
THE RANGER MOTOR GO 26 Selwyn Road, Sydenham,
45 VICTORIA STREET,  CHRISTCHURCH., CHRISTCHURCH.

J enkins & Mack,

Manutecturrs o Engineers, Coppersmiths, Brassfounders,
rumere neisies, @l Metal Merchants,
WELLINGTON - - - - NEW ZEALAND.

LIENKm
o S STANDamp PALKiNg

J \ oy , .
IN STOCK: Sole Agents for Jenkins’ Standard *96 Packing.  Best and Cheapest Jointing on the Market. MANUFAGTURERS
Brass and cugmr Tubes Beware of imitations. The Genuine is always stamped with Trade Mark like cut. OF:
g:::::m‘ E:Illl‘:' Shests ’96 will not Rot, Burn, or Blow Out, and will last as long as the metals which hold it. Sleam Vatves, Sorewed

Steam Valves, Flanged
5:?:: ﬁ:{l. fﬂ'&'.r Rods — Steam Cocks, Scrawed

A FEW EXTRACTS FROM TESTIMONIALS : * Weo have had Jenkin’s '96 in a joint for over Steam Cocks, Flanged
m:::'m":"ﬁ'u':?: Matai s Saved s it " " » three years past, which we could nof keep tight gg:{ﬂ 5:#:"“! Valves
Capper Ingois aved us ifs cost many times over. previously for more than four months at & time, and ib g“.: Caoks

In Ingots “Best steam Jointing we have used.” is still tighs.” Ejnotors
illlrm:n I“.': Boiler Piates huahl;’lleﬂou.

0 n . X _ )
a‘ﬂll ‘llslll“ A FAIR OFFER._Use Jenkins' ‘96 Packing on the Worst Joint you have. If it is not as we Phoul.li::‘:mﬂe.::ltnn
souum Gauges

7ill 1 . Gunmetal Castings
Boler Water Baugss, Eto. represent we will refund the money -l !“l‘l“’ Ete.

\ . We invite steam users to Write us Direct.




DECEMBER 1, 1906,

38 . PROGRESS.

R

R. Martin,

Manufacturer of Stained Glass
and Leaded Lights., = » &

Highest Exhibition
Awards
Auckland & Wellington
Exhibitions.

DESIGNS SUBMITTED.

WRITE FOR INFORMATION.

%

)

R. MARTIN,

17 Manners Street,

Telephone 144. WELLINGTON.

TANGYES, LT1D.,

Have now over 25,000 BRAKE HORSE POWER at work and on order In

SUCTION GAS PLANTS.

The following Plants ave now at work ov on ovder tn New Zealand '—

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

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

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

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

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

115 Brake horse-power—Canterbury Reller Flourmills Co.

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

41 Brake horse-power—Ms. J. M. Chambers, prvate electric
installation, Auckland.

o Brake horse-power—Alfred MNathan, Esq.,, private electric
mstallation  Auckland

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

10 Brake horse-power—Stock Auckland.

174 Brake horse-power—Stock, Auckland.

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

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

¢z Brale horse-power—West Coast Refnigerating Co., Ltd., Patea.

63 Brake horse-power—Conditional order, 1if 52 h.p. successful.

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

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

o Brake horse-power--W. Goss, Sawmiller, Christchurch.

19 Brake horse-power—Anderson & Donald Featherston.

29 Brake horse power—John Coombe, Murnta

3z Brake horse-power—] M. Croucher, Richmond.

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

39 Brake horse-power—Messrs. Stratford, Blair & Co., Greymouth,

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

¢z Brake horse-power—Messrs, Austin Bros., Foxton.

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

S0LE N.Z. AGENTS :

JOHN CHAMBERS & SON, Ltd.

AUCKLAND, WELLINGTON, DUNEDIN, CHRISTGHURCH, WANGANUL.

J

TELEPHONE 688. ESTABLISHED 1879,

W. H. PRICE & SON,

General Brassfounders,

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

Manchester Street South - - - - CHRISTCHURCH.

(Opposite the Trocadero.)

r WATSON'S
PATENT SHOP WINDOW FRAMES
[ S ) These Shop window frames are adapted

for plate or other glass, and any size
LIGHT = = = pane 1s held securely by a sumple con-
trivance without the aid of putty.

ECONOMICAL Used in Kennedy's Buldings,

Hannah’s Builldings, and the Economic,

= = Wellington; and Everitt’s, and also
DURABLE PBuxton’'s Bmldings, Nelson; and to be
ARTISTIG - - seen in Palmerston North and Masterton,

Builders, Speculators and Shopkeepers

. J should write for Prospectus to—

JOHN MOFFAT, Douglas-Wallace St., Wellington.

rPng__mEn ENGINEERING WORKS,

METAL FOUNDEI?RS.

Contractors for. . ..
Gas PranTs.
) HIGH-PRESSURE WATER PLANTS.
I BRrICK AND TILE MACHINERY.
Horsting, HAULAGE, AND DRIVING PLanTs.
# DRAINAGE, SEWERAGE,
AND MUNICIPAL REQUISITES.
BUTCHERS’ MACHINERY.

LUCAS BROS. & CO., Ltd,,
CHRISTCHURCH, N.Z.

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

Sidey, Meech & Co.

General Auctioneers, Land and Estate

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

descriptions, also Auction Sales of Freehold Property are held
at frequent i1ntervals in our Rooms,

MANNERS STREET (Mt0mr) | | INGTON.

We have the most extensive list of City and Suburban Properties for
private treaty, CaLL or Rive ur 1339. Now is your oppor-
funity to make money.
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PYNS &S5
Wool STore

TO meet the requirements of our Business

we have made EXTENSIVE AD-
DITIONS to our WOOL WAREHQUSE,
which will contain a floor space of 45,000

§q. ft , enabling us to display to the best

MooRAOUTE Aven)e-

advantage about 7,500 Bales of Wool.
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DATES OF WOOL SALES for 1906-7.

S¢A L‘,{ﬂ."f}g‘r e L P ol 7 - No 1—Tuesday, November 22nd, 1906.

P ’—"5;, L = Lo s ’r’r’f’:'rlzllln’:f,;!r'T:;::L'J;f;p LITCLE LT Tor No 2ﬁ—Thursday, Pecember I3th, 1906'
f,s‘!ii ;gz;;__'gjmri",” o N Tuya ey e g No. 3—Wednesday, January gth, 1goy.
Aoy ety Tri¥ £ No. 4—Monday, February, 4th, 1907.
\\‘1}’3 N 7 Wil i No. 5—Thursday, February z8th, 1907,
- 3 offeorings Last Season, 13,000 Bales.
e OO L & O RAN S 7 OLE Land Sates at our Rooms, Cashel St., Cheh,

b Horss Sales at Tattersall’s, every Saturday.

Weekly Sales at Rangiora.
Fortnightly Sales at Leeston,
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Monthly Sales 2t Kirwee, Darfield, Shei-
field, Coalgate, Dunsandel, West Melion,

e

o 2

Waskly Sales of Live Stock a: Addington, every Wednesday.

PYNE & CO

$kin, Hides, and Fat Sales every Thursday.

AUGTIHNEERS, Wool Brokers, Land, Produce, Stock & General Agents
= § Oftces, 149 Cashel St., CHRISTCHURCH. Wool Stores, Montreal §t, Sonth.,

Springston, Hawarden, Waikan Scar-
gill, Methven and Rakar.

Quarterly Salss at Culverden.

Annual Sale at Kaikoura,

Chisf Canterbury-Kaikoura Agants for COOPER’S DIP,

PRINTING

Fine Catalogue Work

Our Specialty.

Progress Printing Co.

Limited,
96 Cuba Street, Wellington.
Telephone 2234.

BRASS |ABELS & NAME PLATES
STEEL ¢ RUBRER STAMPS
STENCIL L{evTEn, (Uivens

CARE for MORE
BUSINESS ?

You can have 1t if yon go after it the
night way.

Advertise for 1t —but advertise righi.

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

The sffsctive use of printers’ mk 1s my
business. I want to use it to mcrease
your busmess. May I ?

Ronald S. Badger,

Advertising Agent. CHRISTCHURCH.

Pranters of ** Progress.”

The ‘“Sharples”
TUBULAR
Cream Separator.

H
T skims colder milk than any other Separ-
ator, 15 self-oiing. Supply can 1s low and the
most convenient. The Tubular 1s, 1n fact, the
Machine for a Farmer to have, and we recom-
mend 1t to all progressive Farmers who are
lookmg for the best.

NATIONAL GAS ENGINE The Gas Producer Plant
that secured Gold Medal
agamst all competitors
at the Royal Agricultural

AND PRODUGER PLANT. Society’s Show, at Derby,
England, June, 1906

FULL PARTICULARS ON APPLICATION TO THE AGENTS —

ANDREWS & MANTHEL,

CONSULTING, ELECTRICAL, & MECHANICAL ENGINEERS, MACHINERY MERCHANTS

AND IMPORTERS.

GHUZNEE STREET WELLINGTON.

- - = - =

Twenty Years’ Reputation.

BRAND BRAND

Cn Every Bag.
John Wilson & Co., Ltd.,
e e, “~_ AUCKLAND.

every Cenlie.

British Standard Guarantesd.

ESTABLISHED 1885.

Telephone 1819,

SOUTHWORTH & PETERS,

Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES.

159 Salisbury Street,
CHRISTGHURCH.

Write us for
Free Estimaies.

The ?m"PBELL » Gas Engine

] AND SUCTION
GAS PRODUCER PLANT.

The Cheapast Power in the World.

A 25-b.h p. at Wanganui works on 131bs of coke per horse-power per hour.

A 4o-b.h.p, installed for Messrs. Lind & O’ Connor, Flaxmillers, Shannon,
is now at work. Ali interested are invited to ispect.

CATALOGUES AND FULIL PARTICULARS FROM

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

LIMITED.

PirE AND PoTTERY WORKS :

WALLAGE STREET.

Dry PrESs BRICK WORKS :

MANSFIELD STREET.
WELLINGTON.

EVERY DESCRIPTION OF
EARTHENWARE
MANUFACTURED.

FIRE-BL.OCKS AND FIRE-
BRICKS A SPECIALITY,

GUARANTEED TO STAND
ANY HEAT REQUIRED.

Cement and Lime Merchants.

Registered Office
and Showroom :

(Qry Prass Brick Works, Newtown. Stack 1491t high.) 3 HUNTER ST-, G'Tv.

F. ST A P L E S , Plumber, Gasfitter

Locksmith, Electrician
102 LAMBTON QUAY, WELLINGTON. and

Telephone 943. (Next Aldous.)  (General Repairer.

He Tells 1t to the Graphophone

The If you have a Business Graphophome at
Machine your desk, 1t means that you are im
that posiion to dictate your correspondence
Saves the moment you wish— It 1s always
You 50 ready

It reheves you of all the annoyances
and errors of the old system of steno-
graphic dictation and by 1its use your
dailly correspondence 15 handled 1 a
perfect and econemical manner,

It 5 the nght way —the up-to-date
vay for every careful
cifice man to handle his
correspondence. A com-
{oit to the correspond-
wnt. Makes work casy
for the typewrntist.

Grand Prix, Paris, 1900
Double brand Prize, SL.Lauwis, 1904
Send us the Coupon below

for our ncw Booklet,

whichexplansindetanl
whatthe Businrss Graph-
ophone
system 1s,
does and
costs, and
whete
andwhyit
mproves
and saves
so much,

COLUMBIA PHONOGRAPH CO., Gen'l, 255 Clarence St., Sydaey, N S.W.

The anly Award tor Busi Talking M at St. Louis, 1904
Kindly mail me, FREE, comblkte informatian conceraing the Busmess Graphaphang i
NAME .- - .-
ADDRESS e S - -

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

RILEY & HOLMES,

IMPORTERS OF UP-T0-DATE BUILDERS’

AND ENGINEERS’ REQUIREMENTS.....
Erastic PuLr PLASTER. ll Sk W. G. ARMSTRONG, WHIT-

worTH & Co.’s High-speed

Tool Steel, Twist Drills, &c.,

! Machine Tools, Cranes, &c.

i LANCASHIRE  STEAM  MoTtOR
WagoN., Fiwst against all

COmers.

SMo0TH-ON IRON CEMENTS. For

i stopping holes i castings,

and leaks in engines & boilers.

PATENT FIREPROOF METAL LATH. i

WELL FIRES {BowEes' PATENT)
The most economical fire
existing,

tric Light, Gas Fittings and
Fumishings.

L
ARTISTIC METAL WoRK in Elec- if

F. S. GREENSHIELDS & CO.

Engineers and Importers,
Office—27, LAMBTON QUAY - - - - - WELLINGYON.

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

NEW ZEALAND AGENTS FOR

Electric Construction Co., Lid., Wolverhampton.

“Gardner” Gas Engines—Stationary and Portable 0il
Engines, Launch Engines, adapted for either Kerosene or
Benzine Fuel.

Erith’'s Engineering Co., Ltd.-Patent Automatic Under-
feed Stokers.

sanasaasaadad o d ol ol ol oot an sl

4444940040040 000004+
PEL 2044400440444
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Fire!! Fire!!

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

Had a PATROL Fire Extinguisher been used when
the recent Wellington blaze commenced its disas-

trous course, Thousands of Pounds would have
been saved.

The PATROL
WILL EXTINGUISH BLAZING OIL !
Forty times as effective as water.

Throws stream FIFTY FEET.
A chdd can use 1%,

g T o e Ty

 [EXTINGUISHER

- T0 8
it

S CPIERAL, o555 =

WRITE US,

) . ,
4 James Gilbert & Co.,
3 HUNTER STREET,

WELLINGTON.
FiINELY GROUND.
WILSON'S No WASTE. BRAND.
HYDRAULIC LIME Tue BEsT BUiLDING LIME......
SETS IN WET or DrY POSITIONS,
Trapz * Mank. RI;I‘EF:C;’b;:‘;JTBY
AUCKLAND. JOHN WILSON & GO., LTD.,,
Agents in “a AUCKLAND,

ESTABLISHED 1878, every Centre
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« PETTER” OIL ENGINE.

The Simplest, Safest, and Most Economical O1l Engine for Driving, Electric
Lighting, Sawing, Farm, Brickmakmg and Dairy Machinery, Pumps, etc.
Portable Qil Engines, Combmed Engines and Pumps, ete.

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

)
IﬁﬂTMANN’S ANTI-GORROSIVE PAINT

“RED HAND"™ BRAND,

Hicr-cLAss, Elastic, Enamel Pamt. Does not crack or peel

off, has great covering power, and its lasting gqualifies will
outlive several coats of ordmmary paint. Highly recommended for
its protective qualihies to buildings, ron work, outsidle and insile
work, and for all purposes where a first-class paint 15 required.

LACVE LV A. AHigh-class Japan Enamel Paint, of exceptional
quality, for decorahve work Possesses

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

For ships’ bott .
HARTMANN’S ANTI-FOULING COMPOSITION. Asq ;F;“ppl‘;edo‘ﬂso

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

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

% ELEGTRIC MOTORS
‘AND DYNAMOS,

For any purpose such as CHARG-
ING BATTERIES, PLATING,
WORKING SPARK COILS,
ELECTRIC WELDING, SMELT-
ING or ELECTRIC LIGHTING,
AUTOMATIC STATION INDI-
CATORS FOR TRAMS,
CENTRIFUGAL PUMPS, FIRE
ALARMS, and SMALL
MACHINERY OF ANY KIND,

E. E. O'DANIELS.

126 CASHEL STREEY, CHRISTCHURCH.

Portable Chemical CHEAPEST AND BEST.

NO BREAKING OF BOTTLE.
NO NEED FOR TURNING UPSIDE DOWN

Fire Extinguishers. icrs a7 once sv rommme xev.

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

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

MANUFACTURED BY JAMES MERCER,

Coppersmith, ete.
282 TUAM STREET - - - - CHRISTCHURCH.

H

Simplicity !  Reliability !

14 to 30 HP. ' '
4 Cylinders. Shaft Drive. Silence !

: THE CAR You
S OUGHT TO HAVE
- AT THE Y
PRICE YOU OQUGHT
) TO PAY

Speed, from 4 to 45 m.p.h. without changing gears. Staits every
———————— time from switch on dash-board.

LIGHTEST TYRE BILL OF ANY CAR MADE.

Catalogues and partwculars from MATTHEWS® MOTOR GARAGE,

or from the SoLE NEwW ZEALAND AGENTS

HOLMES & ALLEN, BRANDON ST., WELLINGTON.
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== PLEYEL THe successFuL FORD

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

SHORT BIJOU GRAND.

We invite care-
ful mspection of
Forp MaoDELs

A Perfect Piano, specially TN and TR
manefactured for small <n
rooms, m  Rosewood,
Blackwood, and Sohd The ForRD——
Mahogany., MoDEE N’ has
[~

a four cyhnder
engmne of 15-h p,
Speed, 40 mles

EnguiriEs INVITED.

¢ @
EASY TIME PAYMENTS

b . an hour
can be arranged when ~ 1
purchasing the Pleyel. Price ... £225.
U o
' Tuning The FoRD———
carried on by Enghsh MopEL ‘K has
Expert. o
o © a s1x- cylinder

engine of 40-h p. .
Speed, 50 mules
an hour down to
4 miles an hour

PEC P PG00 4404004400000 0 0044000444

Telephone 1987.

WELLINGTON PIANO CO.,

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

63 MOLESWORTH STREET, WELLINGTON. $ THE AUTOMOBILE COY. OF N.Z.

| + 15 JOHNSTON STREET....WELLINGTON.
304“4“%%“““4“%

FORD MODEL “N" . FRONT VIEW. on hugh gear.

CEESS400 0444040004400 0 4400440444

3

440040444

+

TO ENGINEERS AND MECHANICS. IN"‘[R'“R
IF YOU REQUIRE— i v
All Classes Steam Fittings. Steel Keys. jx
Bolts and Nuts, Steel Taper Pins.
Black and Bright. Steel Cotter Pins.

Boiler Studs. Gun-metal Nuts.
Set Screws, Whitwerth Thread.
Black and Bright. In Facr
ANY ENGINEERS® LINES.
CALL ON, OR WRITE TO— R RETAINS
A. & T. BURT, LIMITED. ITS
COURTENAY PLACE --- ... WELLINGTON. BEAUTY!

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

g Metallic
Ceilings

AND

P )
! Are in highest favonr with prac-
READY (N { tical and artistic people alike.

Countless beautiful designs with Bor-

ders, Friezes, Dados, and every detail

tomatch. Easily applied in old buildings

over plaster, or m new ones where plaster

is not required. Fireproof and sanitary,

EXPENSIVE? Not at all! First

cost is small. Estimates givar if you send

an outline showing shape and measurements
tof your ceilings and your walls.

ROOFING ri

Roofs

4%

THE PARAFFINE PAINT COY., San Francisco.

Samples and Prices from ESTABLISHED 1884.
J. BURNS & ©O., LTD,, Auckland. E. REECE & SONS, CHRISTCHURCH.
H. WILLIAMS & SONS, Napier. 6. L. DENNISTON, Ounedin.
JAMES W, JACK, Wallington. THOMSON, BRIDGER & CO., Invarcargiil.

Manufactured by The Mefallic Roofing Co., Ltd., Toronto.
SOLE AQENTE:

SMITH & SMITH L.td.

DUNEDIN. WELLINGTON. CHRISTCHURCH.
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With which is Tncorporated
The Sicientific Mew Zealander,

Puyblished Monihly by Baldwin & Ravward, Patent
Attorneys, 71 Lambton Quay, Wellington, N.Z.

ProGRESS will be matled regularly cvery month to any
address in the colony on prepayment of the Annual
Subscription —6/6 per annum posted, or m
advance, 5/- To Australia or United Kingdom,

5/6 in advance.
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All communications to be addressed : ** The Editor,
ProcrEss, Progress Buildings, Cuba street, Welling-
ton.” Telephone 2234.
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In case of change in address, ov irvegularity of this
papers’s delivery, subscribers should semd immediale
notice.

N.Z. INTERNATIONAL EXHIBITION.

—_— e

THE greatest exhibition ever held in
the southern hemisphere was opened
by His Excellency the Governor, Lord
Plunket, at Christchurch, on the 1st ulto.

The importance of the event to the
colony has yet to materialise in the form
of increased trade, and it is within
reason to predict that New Zealand will
benefit by her splendid strenuousness {o
an extent which passes the present com-
prehension of her people.

As an Advertisement for the colony the
New Zealand International Exhibition
forms an immediately-paying medium
that is only possible at intervals of
generations. As an Educational Factor
the event overshadows the dissemina-
tion of mere theories that sharpen the
brain without satisfying ; whife for the
nonce New Zealand enters the Iists as
the young and wvirile champion of a
great people amongst the nations of the
world.

It is now seventeen vears since the last
international exhibition was held under
southern skies, and it is only fitting that the
New Zealand International Exhibition of 1906
should eclipse all former colonial efforts. That
it does there can be 1o question, for it is the
largest British Exhibition held since the first
international affair of 1851. The Glasgow
Exhibition of 1901 excelled ours in oue
respect only, viz., the machinery section, and
to the everlasting credit of Scotchmen be it
recorded that their exhibition was the only
one since 1851 to make a substantial profit,
viz., £73,000. It is admitted by authorities

that the New Zealand International Exhibi-
tion has exceptional attractions insofar as
the variety of its exhibits is concerned ; and
vet it is no mere bazaar, no haunt of idle
gossips, or butterfly pleasure seekers. Tt is,
in fact, an event of the utmost significance
to New Zealanders, whether they be in the
political arena or in the artisan and mechani-
cal world ; and to prove of the fullest service
to the colony it should be visited by at least
seventy-five per cent. of the population.
Everywhere heavily laden stalls pay eloquent
tribute to the wealth and progress of our own
manufactures, and everywhere the eye is
constantly arrested by exhibits interesting,
costly and unique. In the great Machinery
Hall a thousand wheels are whirling, a thou-
sand cranks revolving, It is a fascinating
picture, and in the throbbing, pulsing en-
gines we read the story of the mechanical
triumphs of the zoth century.

The New Zealand International Exhibition
comes at a time when the world is still young
in scientific knowledge, and when the torch
of science is being carried in direct paths by
courageous pioneers. It comes to mark the
wonderful prosperity that has fallen to the
lot of our island colony, and there is every
indication that this prosperity will continue.

We hope to hear that the fullest encourage-
ment, in the form of travelling facilities,
has been given to the people of our own
colony, the Commonwealth, and further away
still, in order that they may be enabled to
attend and profit by the great event.

The Question of the Gas Turbine.

In the Enginecering Magazine Prof. 8. A.
Reeve, writing on this subject, points out
that the gas turbine must work on the
Brayton or Joule cycle rather than the Otto;
that there is no thermodynamic reason why
the gas turbine should not be a success ; but
that the obstacles in the way of the gas tur-
bine lie in two directions, viz., in the necessity
of starting from very high initial temperature
for expensive working, and in the difficulty
of compressing the gas to the high pressure
needed to get high temperature. A temper-
ature of aver 4,000° is needed for good
efficiency in order to get high velocity of the
gas molecules on account of their small mass.

Prof. Reeve suggests that this high initia]
energy of the working fluid may be secured
by injecting into the hot gas a quantity of
water which will give molecules of steam
and gas combined having considerable mass,
and therefore not needing so great velocity
{in other words, not requiring so high temper-
ature) in order to have a high initial energy.

Prof. Reeve believes that the gas turbine
is a machine immediately practicable both

thermodynamically and mechanically, the
great difficulty being the question of com-
pression, and he believes that the difficulty
in this direction will be solved.

Constitution of the Earth.

TH1s interesting question recently formed the
subject of a paper by Mr. R. D. Oldham, at
a meeting of the Geological Society, Tondon.
He points out that just as the spectroscope
opened up a new astronomy by enabling the
astronomer to determine some of the con-
stituents of which distant stars are composed,
50 the seismograph, recording the unfelt
motion of distant earthquakes, enables us to
see into the earth and determine its nature
with as great a certainty, up to a certain point,
as if we could drive a tunmuel through it and
take samples of the matter passed through.
After an exhaustive treatment of the question
of wave motions through the earth, in the
course of which many figures and calculations
are cited, the author of the paper deduces
that wave motion originating at any point
in the earth will be propagated in all direc-
tions irom it, and whatever the nature of
these waves, their paths will be straight lines
so long as the velocity of propagation re-
mains constant ; but if this varies the course
of the wave paths will be altered according
to the laws of refraction. These laws hold
good, whatever be the nature of the wave
motion, although in the case of elastic waves
the rate of propagation is dependent on twa
factors—the elasticity and density of the
medium through which they are propagated.
From this it will be seen that any information
which can be obtained regarding the form of
the wave paths will indicate the changes, if
any, in the rate of propagation, and thence
in the physical condition, of different parts
of the earth traversed by the wave paths
which emerge at different parts of the surface.
He comes to the conclusion that the interior
of the earth, after the outermost crust of
heterogeneous rock is passed, consists of a
uniform material, capable of transmitting
wave motion of two different types at diff-
erent rates of propagation ; that this material
undergoes no material change in physical
character to a depth of about six-tenths of
the radius, such change as takes place being
gradual, and probably accounted for suffici-
ently by the increase of pressure ; and that
the central four-tenths of the radius are nccu-
pied by matter possessing radically different
physical properties, inasmuch as the rate of
propagation of the first phase is but slightly
reduced ; while the second-phase waves are
either not transmitted at all, or, more probab-
ly, are transmitted at about half the rate
which prevails in the outer shell.
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Twelve new workers’ dwellings are m course of
erection m Tennyson street, Sydenham, Christ-
church. Contractors, J. Greig, and- Dibnah .&

Gant.
* ¥ ok ok &k ¥

An up-to-date butcher’s shop 1s 1n course of erec-
tion m Cashel street, Christchurch, for the Christ-
church Meat Co. Contractor, C. H. Cox.

* 0k k¥ ¥ F

A three-story brick building 1s m course of erec-
tion 1 Cashel street, Christchurch, for the Austral-
ian  Widows' Fund Assurance Co. Architect,
F. J. Barlow, A.R.I.B A_; contractor, W. H. Bowen,

* k * k¥ % ok

The new Presbytenan church at Ashburton 1s 1n
course of etection. Thus strictare 1s a brick building
with a spire, and the contract price 15 about £2,700.
Architects, England Bros. ; contractor, W. Reid.

* % ok ok ok

Alteration and commodwus wood-and-iron addi-
tions to the Carlton hotel, Bealey avenue, Christ-
church, formng extra acccomodation during the
Exhibition period, have just been completed. Con-
tractor, P. M. Stewart, Papanun

* ok ok ok o ok

A pothic roof of reinforced concrete has been
built for a church in Belgium. It has a central
span of 23 ft., and sde spans of 11}ft. The
concrete 15 covered with mortar and plaster mould-
ings.

* k Kk £ K %

A two-story brick bulding with won roof, to be
occupied as a techmwcal college and workshop, 1s
in course of erection at the corner of Moorhouse
avenue and Barbadoes street, Christchurch, Archi-
tects, Hurst Seager & Wood ; contractor, H, Green.

£ ok ok ¥ x ok

A three-storey brick building, facing the lane off
Hereford street, Christchurch, for Messrs. Hement
Bros., and te be occupred by tenants as offices, 1s
in course of erection. Architects, Collins & Har-
man ; contractors, W. Greig & Son.

* ¥ * k %k ok

A large wood-and-iron building, adjoinmng the
N.Z. Smpping Co.’s sheds, and to be occupied by
the Massey-Harris Co. as a bulk store, ts in course
of erection at Lyttelton. The building has about
10,200 feet of floor space.  Architects, Hurst Seager
& Wood ; contractor, J. Rowe.

£ & % * & *

The contract for the additions that are to be
made to the Central Public Library, Wellington,
has been secured by Mr. W. G. Emeny at f1210.
The unsuccessiul tenderers were —]J. Moffatt,
£1288 10s. ; A, Wilkenning, £1480 ; Martin, Hurrell
& Snaddon, £1556; M‘Lean & Gray, £168: 10s. ,
Meyer & Illingworth, £1768.

¥ £ * * ¥ %

A two-story brick building for offices and store
is in course of erection i Tuam street, Christchurch,
for the Chnistchurch Brick Co. (T. N. Horsley).
This building 15 constructed of red bricks, rock-
faced bricks, and sand-hme bricks combimed with
terra-cotta, The ground floor 1s finished with
paving bricks, and houses an electric elevator
running to the upper floor. Architects, Hurst
Seager & Wood.

TR NN

A large gathering assembled in the vicinity of
Messrs. J. Nathan & Co.’s new building, Wellington,
on the 24th October last, to witness a publc
demonstration of the efficiency of Humphnes’
Patent Safety Scaffold Bracket. Amongst those
present were the Premier, Sir J. G. Ward, the Hons,
Mr. Hall- Jones (Mimister of Public Works), Mr, J. A.
Millar (Minister of Labour), and members of both
Houses of Parliament and the representatives of
the Wellington City Council.

* % % & Kk &

In the big cities we always find the trouble that
in a short time new buildings look old, and the old
buildings lock very dirty. In many places the
buildings are cleaned on the outside or planed over
in order to give 1t a cleaner appearance. In Berlin
a steam cleaner has made its appearance and has
given very satisfactory results, The whole outfit
consists of a small boiler, and the man who cleans
the outside of the buillding washes the whole front
clean with steam.

R 3
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In order to-determue 1f brick clays, whaich have
a medium percentage of lime, could be used for
brick manufacturing, a Mr. Loeser .conducted a
number of tests. The principal tests were the
mechanical separation by washing. He also iried
the very-mmtimate mixing by fine grindng., Of
the two experiments the best results were obtammed
by washing, and 1t was distinctly shown in the
experiments that the fine grinding of the lune had
not the desired effect.

ok ¥ K ¥ %

In architectural beaunty, in the splendour of its
wnterior decorations, the Congressional Library at
Washington ranks with the first'great pubhc build-
mgs of the world.

As the illustration shows, the Library bwlding
15 rectangular 1n shape, with a central tower, from
which run four internal wings. Three of these
wings are filled with book stacks; the fourth s
the entrance rotunda. Two of the book stacks
are very large, each contamnmg twenty-six miles
of shelving.

% % ¥ % %

The ceramic school in Bunzlau had, in the summer
of 1905, 86 students, and in the winter term of
190506, 66 students. The faculty has now seven
teachers, with Prof. Dr. Pukall as director. The
ceramic school of Heohr did not have as many
students. The day course was attended by 44
students, while the might course had 49 students.
As scholarships this mstitution received from the
German Association of Ceramic Manufacturers
zoo marks, while the Chamber of Commerce gave
100 marks and the County Commissioners sco
marks. The faculty consists of four teachers, two
assistants anrd two shop assistants,

* % K ¥ k ¥

It is sometimes thought that reinforced concrete
15 necessarily a fire-resisting material. This 1s
by no means the case. It ali depends upon the com-
position of the concrete. One of the resolutions
adopted at the Milan International Congress deals
with reinforced concrete, and 1s in the following
terms :— (&) That the Congress considers that
no reinforced concrete construction should be per-
missible in buldings mtended to be fire-resisting,
unless the aggregate be most carefully selected and
applied 1n such a manner as to give substantial
protection to all metal parts. That it 15 advisable,
where remforced concrete 15 intended to be fire-
resisting, that every portion of the metal rods or
bars contaimned therein be covered by not less than
2 in. of concrete, the aggregate of which must be
able to pass through a sieve of not more than 1 m.
m diameter and that Portland cement of great
firmness only be used. (b) That, where feasible,
all- external angles should be rounded. (:} Any
angle-iron needed for mechanical protection should
be held in position mdependently of the concrete.

Fireproof Buildings.

A PLEA FOR FIRE-RESISTING METHODS
OF CONSTRUCTION.

In the September number of the Enginesring
Magazine there 13 an mteresting article by Mr.
Joseph K. Freitag on fire losses m the Umted
States., It issuggested ,of course, by the San Fran-
cisco disaster, but deals with problems of importance
to the whole buillding world. The author shows
that the loss of life and property in the great dram-
atic catastrophe, which so startled the world, 1s
equalled by the regular annual aggregate of similar
losses in the United States, and much of this loss
he thinks is preventable.

The remedy for these great losses 1 hie and prop-
erty 1s not to be found, the anthor thmks, 1n either
increased msurance, or in improved methods of
fire fighting. Insurance 1s a palhative, and not
a cure, and the same may be said of fire depart-
ments, Neither reaches deep enough to effect the
removal of the cause, and make impossible fires
of any degree of magmtude. Of course, fire-fighting
facilities will always be required to cope with mncip-
ient fires but the true underlymg remedy for this
great loss of hfe and property must lie in the unmiver-
sal application of fire-resisting methods to bwlding
constructson-—not in mercantile buwldings in con-

gested city areas alone, but 1n all schools, churches,
pPlaces of amusement, hospitals, town halls and
even 1n city and country residences.

FIRE-RESISTING {CONSTRUCTION TOQ BE
UNIVERSAL,

For the efficiency of fire-resisting construction
varies with the umversahty ot 1ts adoption. No
building can be considered as a umt, regardless
of 1ts neighbours, for as long as a modern fire-
proof (or fire-resisting, as 1t 15 now generally called
by fire protectiomists) building stands in the mdst
of hghly dangerous nflammable neighbours,
just so long 1s the term fireproof a misnomer,
and highly misleading to the layman who thinks
that becanse termed *‘fireproof' the structure
15 therefore proof agamst all fire damage to 1tself
or to its contents. This was well exemphfied
the Baltimore fire, where the structures which had
been built after fire-resisting methods were found
to have been gutted by fire, and fo have sustained
great damage, although still standing and capable
of being re-used, at least as far as essential structural
portions were concerned. But :t must be remem-
bered that no bwldmg erected of the materials
which Nature has given us to use can be designed
or constructed to withstand conflagration at its
height.

FirReProoF CiTiES NEEDED,

Fireproof buildings must stand 1n  fireproof
cities, for each added example of fire-resisting
construction contributes just so much to the bul-
warks protecting all. We know by ample ex-
perience that buildmgs can be and are bemng con-
structed which will safely withstand all that
can reasonably be expected of them as to fire-
resistance—namely, that under any ordinary con-
ditions they will safely confine fire within the
edifice or compartment where it ongmated, or
safely exclude fire from any exteror hazard of
not too great mtensity. Their ability to iulfil
these conditions has been fully demonstrated,
both by buildings threatened by destruction from
without, where the construction has prevaled
against the attack, and in other cases where the
fire resistance of the structure served to confine
an otherwise dangercus fire to the compartment
where 1t onginated, almost without the knowledge
of other occupants of the bwldmg. But indiv-
1dval examples are not sufficient. The practice
of fire resistance must be so umiversal m building
construction that no conditions could result 1n the
spread of fire beyond the original premises, or at
least, beyond immediate neighbours. Both the
Paterson and Baltimore fires plainly demonstrated
the ability of adequate fire-resisting structures
to obstruct even conflagration 1 1ts path,

FUROPE AND AMERICA COMPARED.

The author proceeds to compare fire losses n
American cities with cities in England and Europe,
to the great advantage of the latter. In American
cities the fire losses are much greater than m most
European cities, and this m spife of the fact that
the daily number of fires 15 about the same, and 1n
spite of the wunusually marked superionty of
Amencan fire-ighting facihities. The real reason
for the difference 15 to be found in the methods
of buwildmg construction, While American cities
have permutted the erection of *'fire-traps” on
every hand, Continental municipal regulations
hmut the herght and area of buildings, and the char-
acter of the bulding materials, and generally enforce
adequate fire-resistive construction  throughout
all city buildings.

In Eurcpe 1t appears fires seldom spread beyond
the building in which they originate whereas, m /
America, a small fire rapidly becomes a wide-spread”
conflagratton. Mr. Freitag takes, by way of
example, the Spanish city of Malaga, where the fire
losses 1n 18g0 amounted to but £1,000, with a
population of 135,000 persons. The entire fire
department was most primitive,about egual to
what would be found in a small American town,
say, fifty years ago; yet the pievalent mode of
building of brick, stone, and iron, with heavy fire-
walls between all buildings, has accomplished tlis
niost insignificant fire loss.

SuppPLY AND Co0ST OF MATERIAL.

Naturally the scaraity of lumber for building
purposes, and 1ts consequent high price, has had
much to do to bung about this status of bulding
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methods ; while 1n the United States lumber has
been available, cheap, and most readily adaptable
to bwlding uses. But, tortunately m this respect
at least, lumber has been steadily advancmg m
price until some grades have increased as much
as 150 per cent. during the past few years, while
steel, brick, stone, cement, and the clay products
have been gradually decreasing in price, until
there are good commercial, as well as civic, reasons
to hope that the hitherto Utopian accomplhishment
of universal fire-resisting construction may soon
replace the era of ng saw and wood frame, Inde-
pendent of the added element of security against
fire, fire-resisting construction of the proper mater-
1als will be found to be cheaper in the long
run, decreasing repairs and 1msurance premiums,
giving mumunity from vermin, reducing the trans-
mission of sound, and proving warmer m winter
and cooler in summer than the older non-fireproof
methods. At present prices adequate fire-resist-
ing construction may be estimated about ten per
cent. dearer than ordinary methods of building ;
but as the detenioration of a well bmlt example
of the former type has been estimated to be but
one-tenth of one per cent. a year, while that of an
ordinary wood jeist structure is mearly four per
cent. a year, this mitial difference 1s soon overcome
THE Cask oF San Francrsco.

It may be objected that the previous argument
in favour of fire-resisting construction s all very
well on general principles, but that it has no direct
bearing upon the catastrophe at San Francisco,
because, in this instance the loss was largely the
direct result of earthquake. Even from the
earliest accounts of the San Francisco fire this
view may be nghtly disputed, for reports so far
received from the stricken city tend to show that
comparatively httle damage was done to the
modern fire-resisting bwmldings by the seismic
upheaval. The principal earthquake damage un-
doubtedly resulted to the flimsy non-fireproot
buildings, whtch, in falling to destruction, started
\’conﬂagratlou on every hand, through winch the
better buildings were made to suffer.

San Francisco has long been known as a par-
ticularly hazardous fire risk, and insurance officials
have even gone so far as to say that 1t only was
the excellence of her fire department that pre-
vented a conflagration long smce. To quote from
a description of San Francisco written m 1903
“In San Francisco, for instance, there 15 littie
bemng done to improve the standard of construction
It is notoriously a wooden city, yet insurance rates
are fairly low, because, forscoth, the fire department
is so excellent. That is hike extollng the advan-
tages of a certain locality as a health resort, It
may be tmasmatic ; yellow fever may stallk amuclk ;
1ts houses and streets may be foul, but, glory be,
ks doctors are sklful | 7

FirEPROOF 1S ALSO EARTHQUAKE PROOF.

Had the construction been umformly fire-resisting,
what a different result might have followed. For
1t 50 happens that our present methods of fireproof
buiding are, undoubtedly, the most effective
possible against earthquake disturbances. Our
city buldings at least, unless they are public monu-
mental butldings, are seldom constructed, when
made fire-resisting, of solid masonry. On account
of the area occupied by the foundations and prers
of the older, sohd construction, on account of the
added height permissible with steel construction,
and also because of 1ts rapudity of erection, nearly
all fire-resistmg buldings of any magmtude are
now built on the “ skeleton ” or * cage " construgc-

A FINE EXAMPLE OF CONCRETE
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tion, so called because the wvital steel skeleton or
Iramework, consisting of columns, girders, and floor-
beams, when riveted together, partakes of the
natare of a metallic bird cage--strong, rigid,
and proot agamnsi distortion. The itroduction
of these methods m Chicago was the direct
outgrowth of the necessities in the larger
American cities for centralisation within limited
business areas, thus requiring the extension of
buildings 1nto the air to secure added floor space.
Tins need was also felt i San Francisco, and the
last previous seismic disturbance of any seVerity m
that city having occurred in 1868, the mntroduction
of steel-skeleton buildings in Chicago and New York
i the latter *‘ eighties” mmmediately raised the
question as to whether such construction conid be
made safely to withstand any earthguakes to which
the locality of Califormia might be subjected. The
question was much discussed by architects,
builders, and structural engineers, until, in 18g0,
the skeleton-construction Mills building was erected
in San Francisco by Mr. D. O. Mills, as an evidence
of his, or his architects’, faith in the efficacy of this
type of bmldmg. This faith was founded on the
knowledge that steel {rameworks of this character
can be so designed as practically to permit of
bodily overturming before failing in any portion.
Indeed, mn very high narrow buildings, exposed to
severe wind pressure, it is no uncommon thing fo
anchor down the windward columns against possible
overturning. Hence, mn localities subject to earth-
quake, the only serious danger would be in the con-
struction or safety of the exterior masonry walls,
and tlis 15 accomphshed by tying m the brick or
stonework by metallic anchors attached to the steel
frame. The Mills bwlding was soon followed by
other sumilar structures, until, in 1897, the mmne-
teen story Spreckels bwlding was erected, 300
feet high; and 1t 1s well to know that later
accurate accounts completely show that these steel
buildings were practically immune from earthquake
damage, succumbing only to the wide-spread con-
flagration cauwsed by the demohtion of inferior,
non-fireproof structures.

The author concludes with a plea for the passing
of more drastic bulding regulations by State legis-
latures.—Carpenier & Builder.

Growth and Conversion of Timber.

THE natural growth of a tree not only indicates
the nature of its wood as timber, but also 1ts unses
in various capacities 1 buillding and other work.
It 18 not out of place to review the growth of the
tree and 1ts conversion, and use for various purposes,
the most sumple of which 15 the natural wood as
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used in rustic work. 'The terms in timber, however,
would form a very respectable scientific dictionary.
There are for instance; —

STRING AND CALIPER MEASURES.

The difference imphed i the terms string and
caliper measure, expressing two different modes
of measurement, wil be more easily understood
when it 15 explained that the ** caliper " is the
measure used m determming the freight due to a
ship for space occupied in her, and * string”™ 1s
the measure by which the artisan or joner 1s
charged for the actual amount of convertible
wood 1 the log or piece sold to him. A waney
log, of course, occuples as much space m the hold
of a ship as a perfectly square one, and therefore
caliper, or extreme, 1s the just measure for deter-
mmisg the freight; but to buy by that measure
15 to pay for wood which 15 not obtamned. Tfis
contended that when timber s sold by caliper
measure the difference between 1t and string 1s
made up mn the price chaiged ; but that 1s a question
which must be left to others to discuss. The differ-
ence between string and caliper measure 15 asserted
to be about thirteen per cent. ; but much depends
upon the liberality of the broker in the case of
string measure, and the keenness ¢f the measurer,
in the other case, in applymng s calipers to the
widest parts of the log.

‘“ FAULTS "' IN TIMBER.

“ Burrs "' or excrescences on irees, owe their
existence to the crowding together of small germs,
apparently the unsuccessful attempts at the forma-
tion of branches from one mdividual spot, whence
it 15 supposed arise those bosses, or wens, which
almost appear as the result of disease, and exiibit
internally crowds of knois, with fibres surrounding
them in the most fantastic shapes. Sometimes the
burrs occur of immense size, so as to yield a large
and thick slab of ornamental wood of most confused
and irregular growth, and consequently the more
valuable for veneers. * Foxey " wood is disfigured
by dull red stains which indicate growth in a marshy
so1l, and are the signs of approaching decay. These
stains are generally round the heart of the tree.
Timber grown on loose soil is offen what is termed
“quaggy'’'—that 1s, the cemire of a tree 1s
full of shakes and cleits. Sometimes a shake will
extend round a great portion of the trunk between
two of the annual concentric layers, so as to divide
them from each other. This is called a “ cup
shake,”” and the timber 1s said to be “ cuppy.”
It is not attributable to the soil but is supposed
to originate m the effect of frosts on the aqueous
sap in 1its ascent. When the alburnum of a tree
has been wounded, or a branch improperly lopped
or damaged the subsequent growth of a tree will
cover 1t, and 1t 15 then called a “* rind gall,”” which,
should the mjured part have time to become
decayed or partially so, or even sodded with the
rains. will frequently canse excessive rotienness
the tree. “ Doatiness,” probably * dottiness”™
which 1s of a spotted or speckled appearance like
small stains 1n the wood, 15 a disease generally
incidental o the soill. “ Spmme” 15 the name
given to the mature wood of a tree, the outer
layer being called alburnum, or sapwood.

TWIST IN TIMBER.

The " twist” of the wood of many trees 15 a
phenomenon well known to wood cutters, carpenters
and others. Most trees show the obliquity of the
woody fibre more or less. In certain species the
twist is almost uniformly 1n the same direction, and
in others both directions occur with equal frequency;
while in not a few, no twist is distinctly discermible.
Sometimes the same directions prevail 1n the major-
ity of a species of a genus, or even of a whole famuly.
In some instances nearly allied species of Europe
and America twist in opposite directions. In a few
instances the fibre of a young tree is twisted m
one direction, and that of the old tree in the oppos-
ite cdurection. the observer being supposed to
imagime himself i the centre of a coil, 1n order
to ascertain whether the direction 1s to the night
or left. The cause of the twisting is connected
with the growth of the wood cells, of which the
ends at theiwr formation are horizontal, or nearly
50, but which become wedge shaped as they elongate:
but this is not sufficient to explain the higher grades
of the obliquity, which sometimes reaches an angle
of forty-five degrees.—Carpenter & Bulder.

Rules for Concrete Construction.

The National Board of Fire Underwnters in
America. have prepared, through their Comnuttee
on Construction of Buwldings, a building code,
designed to secure unmiform building laws throughout
the country. In the course of the Committee's
report relating to this code some remarks are made
about concrete construction which are likely to be
of interest to the bulding trade in this country
as well as in Amenca.

Numerons inquiries regarding concrete construc-

tion {says the committee) by members of the Board
and others Jead the commttee to attempt a word
by way of explanation .—

Cement 15 recogmsed all over the civilised world
as one of the most valuable adjuncts mn building
operations. Its manufacture has assumed vast pro-
proportions 1n New Zealand within a comparatively
tew years. In the constructiop of buildingsfrom
cement and sand mixed bemng used for mortar in
laying up stone and brick walls, or cement and
sand and broken stone mixed being used as concrete
for footmgs of walls and piers, the use of cement
with other aggregates has enormously increased
within the past fifteen or twenty years for floor
filling between steel beams,for partitions, and still
more recently for outer walls,

The great danger to be apprehended from the
use of cement combined with other materals 1s 1ts
commercial mixture, and its use 1n freezing weather.
‘With the best materials, good cement, clean, sharp
sand of proper size sand grains, and small, clean,
broken stone or gravel, become the careless or im-
proper mixture of the several parts, in the hurry
of building operations, the mixmg bemg done more
frequently by unskilled labour than by machinery
In cases where the mixture includes cement,ashes,
cinders, and chnkers, or other partially carbomsed
matertal, with possibly some sand, the ashes fre-
quently contain refuse vegetable matter, and these
aggregates often bemng carelessly mixed, the result
15 an utterly unrehable product. Good and poor
cement muxtures are alike affected in very cold
weather by the free water in the mixture freezing
before 1t becomes combmed by crystalhsation

stantly watched and bettered as future experience
may, and undoubtedly will, teach, but in perhaps
no particular 15 more care and attention demanded
than i matters relating to concrete construction
and artificial nuxtures. The committee 15 of the
opmion that until the merits of concrete construction
are more firmly established, 1t will be unwisc to
make any change 1 the code.

Experiments on Concrete and Iron.

Tn the course of the construction of the East
Boston tunnel the engineers of the Boston Transit
Commission made some interesting expenments
to determe how rusting of wron was affected by
concrete. The results are reported 1 the Com-
mission's Tenth Annual Report, as follows —

To Indicate Whether Iron Rasts When Embedded
m Concrete.

Nine strips of sheet 1ron (2 1z, x 6 m.) were cleaned
till their surfaces were bright and free from rust.
Then they were embedded 1n concrete, mgulded mto
the form of a hollow cylinder, the ouiside dimensions
of which were 14 1. x 20 1., the walls being 3 in.
thick. This ¢cyhnder, when hardened, was kept
filled with water, and was placed in the tunnel.
At first the water percolated through the concrete
very readily, but the amount of percolation gradu-
ally diminished so that at the end of about two
months the cylinder became practically watertight.
At the end of two years the sheet-wron strips were
removed irom the concrete and examined. They

THE PANTHEON AT ROME.

in the process of hardeming, or setting, as 1
1s called ; the dismtegration bemg due to the
expansive force of ice. In the use of concrete
constructed walls a variety of constructions have
to be considered , sohid concrete, hollow blacks of
concrete, where the voids or spaces are as great
or greater than the sohd material, concrete combined
with wire cloth or bars, commeonly termed remforced
concrete, many of such devices being patented,
and mvolving serious gquestions as to the
proper allowance of strength to be given to the
iron and to the concrete when the two are umted.

It will be seen thersfore that the task of form-
ulating exact regulations for concrete construction
15 very difficult 1if not impossible. The National
Board Code provides for the proper use of cement
combined with other materials as far as the same
are known or have been tested bv authorities,
although such tests have not included the supreme
test of time, long ountdoor exposnre or fire or water—
or all of these combmed, Nature’s verdict 13 often
different from man’s. The gqualify of cement that
shall be used in the construction of buildmngs the
mixture and kind of materials m maling mortar
and concrete, 1ts use and thickness for various
purposes, mcluding the fillmg of spaces between
floor beams, are fully and properly set forth. For
remforced concrete or concrete steel constructed
buildings the code contains elaborate requirements
believed to correctly embody the best known practice
of to-day for this branch of the art of buillding.

The entire code needs to be carefully and con-

ONE OF THE BEST PRESERVED OF ROMAN ANTIQUITIES, DATING BACK 27 BE.C.
ITS DOME WAS BUILT OF CONCRETE,

were found fo be free from any rust, and in as
bright condition as when placed in the concrete.
The coucrete was made in the proportions of
1 barrel of Portland cement, g cu. ft. of stone dust,
and 11 cu. {t. of broken stone,

To Indicate Whether Steel Imperiectly Cleaned
15 Preserved from Further Rusting by Embedding
the Same 1n Concrete.

A sguare plate (4 x 4 ® § 1n }, which had become
badly rusted, was cleaned by filing till its general
surface was bright, but the rust still remained i
the numercus small pits. This plate was then
surrounded by about 1} . of concrete, moulded 1n
the shape of a square block., The concrete was
proportiwoned as follows 1 barrel of Portland cement,
g cu. it. of stone dust, 11 cu. ft of broken stone.

The concrete block, when hardened, was placed
m water for three or four days, then taken out
and dried wn air for three or four days. This process
of first wetting and then drying was continued for
two years, and then the plate was removed from
the concrete and examined. The portion of the
plate that was bright had remamed wnchanged.
There was apparently no increase of rust 1n the small
pits, but 1n some of them the colour had changed
from the ornginally reddish brown to a yellow,
Professor Norton, of the Massachusetts Institute
of Technology, judges tlus to be merely a change
i the composition of the old rust and not a
formation of the new rust Two other pieces of
steel treated 1n the same way gave the same results.
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Greatest Dam in the World.

Fifteen years ago the highest dam 1n existence
was the Furens dam (m France), the total height
of which was 170 feet. Since then three very much
larger dams have been bumlt in the United States.
These are the Croton dam in New York, the Chinton
waterworks dam at Boston, and the waterworks
dam at Denver, on the South Fork of South Platte
river. Each of these at present holds the record
in one respect or another: the Denver dam 1s the
highest i the world; the Chnton impounds the
largest amount of water ; and the Croton dam con-
tains the largest mass of masonry. But the Salt
rver dam, when fimished, will exceed each of these
in 1ts own speciality ; it will be hagher than Denver ;
will exceed the Croton dam 1in mastnry ; and will
mmpound twice as much water as all three dams
put together. It will be 270 feet lugh from founda-
tion to parapet., will contain 300,000 cubic yards
of masonry, and will impound more than a million
acre-feet of water—that 1s, more than enough to
cover a million acres (1,500 square miles) to a depth
of one foot. It will form a lake 25 mules long and
one to two miles wide, covering an area of 14,000
acres. Its cost, with mamntenance for ten years,
will be about £8co,000.

The dam will be thrown across a gorge—300,000
cubic yards of sohd masonry, to be laid 1 Portland-
cement mortar 1in a wedge-shaped section, 16 feet
wide at top and 165 feef wide at bottom. It will
tower 230 feet above the level of the present river
bed, and penetrate 40 feet bemeath 1f, giving 1t a
total height of 270 feet. Two gigantic spillways,
each 100 feet wide, sunk 20 feet below the crest of
the dam, will provide an outlet for flvods teo great
to be risked against the mamn body of the dam.
When {ully opened, these spillways wiil discharge
10,000 cubic feet of water per second—an enormous
flow, but none too great, for these and-land TIVErs,
when they come down in thewr mught, rival even
the Mississippt in therr volume. In 1891 Salt
niver discharged for a few days the almost in-
credible amount of 300,000 cubic feet per second—
enough to fill the entire reservorr in oné day. Only
about half of this, however, came from the water-
shed behind the Salt river reservoir, the other
half coming from tributanes entering below the
dam site.

The reservowr behind the dam extends up both
Salt river and Tonto creek, and can be made to
hold almost any amount of water that 1s desired,
Exhaustive surveys were made to deternune its
capacity, as few things are so deceptive to the eye
as the area of a reservowr before 1f 15 filled.

The three power sites of the Sali river project
are expected to develop power, which, when trans-
mitted by electric cable to the proper places, will
pump encugh to rnigate some 50,000 zcres of land.
This, with 150,000, or more, acres supplied direct
from the stored water behind the great dam, will
make up the entire urigable land of the Salt rver
project—an area equivalent to one-thard of that of
the entire state of Rhode Island.

We are indebted to the Techutcal World Magaziue
for the illustrations of this great undertakmg,

The Trmity House authorities are placing a
new foghorn signal at the Needles Lighthousc.
It 15 a reed trampet worked by compressed air,
and will be heard eght or ten miles from the
hghthouse.

ELEVATION OF SALT RIVER DAM, ARIZONA.

Hollow-Concrete Block Construction.

By SpENCER B. NEWBERRY.

FIRST PAPER,

Hestorical.—The use of concrete for building con-
struction dates back to the time of the Romans.
Though :heir only cement was a mixture of vol-
cam¢ scoria with slaked lime, they showed a degree
of siull and boldness 1n the moulding of walls,
arches and domes which 15 scarcely equalled at
the present day, and many of then structures still
stand as striking examples of the everlasting
quahities of artificial stone.

The moulding of concrete into separate blocks,
to be used for building 1n the same manner as brick
or blocks of stone, appears first to have been intro-
duced in the early part of the 1gth century. Solhd
blocks were first made, buf-proved heavy to handle
and found but scanty use ollow blocks to be used
as such or filled up with concrete after placing in
the walls, were patented by Sellars, in England,
m 1875, Concrete facing slabs, with projections
to secure them to the concrete filling, soon fol-
lowed, and m 1878 Listh, of Newcasile, patented
a very ingenious Z-shaped block. All accounts
indicate that these blocks were made by pouring
wet concrete, and allowed to harden many hours
before removing the moulds, a somewhai costly
and tedious process.

The modern rapid method of moulding hollow-
concrete blocks, from semi-wet mixtures of such
consistency as to permit immediate removal from

the machine, 15 an American invention, and has
been gradually developed during the past six years,
By the use of this process the manufacture of blocks
has been greatly simplified and cheapened.

Maiterials.—Portland cement, owing to its uni-
formity, strength, and especially its prompiness
in hardening, 15 the only hydraulic material which
finds any considerable use in block-making. A
great point in favour of Portland cement is that
1t gamns at least as great strength in the air as in
water ; other hydraulic cements are generally
unsuitable for work not kept permanently wet.
At the present moderate price of Portland it 1s
certainly cheaper in use, for a given strength, than
any of its substitutes. The ‘" aggregate '’ or inert
coarse material used with cement to produce concrete
blocks, may be either sand and gravel or stone
screenings. There 1s little choice between these
two classes of material, if of good quality. Sand
and gravel are generally cheaper, and are usunally
somewhat easier to perfectly mix with the cement.
In the matter of strength and hardness of the
resulting blocks there appears to be little or no differ-
ence.

The strength of concrete depends greatly on the
density of the mixture, and this is chiefly a question
of voids in the aggregate used. Tt is well known
that a mixture of cement and sand is weaker than the
same mixture with the addition of coarse gravel.
For example, a mixture of cement 1, sand 3, will
show a lower strength than cement I, sand 3 and
gravel 4, though the latter mixture containg oanly
half as much cement as the former. This is due
to the reduction of the voids im the mass by the
addition of coarse gravel.
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PLAN OF SALT RIVER DAM, SHOWING THE LOCATION OF THE POWER HOUSE, POWER CANAL TAIL RACE AND
CONTOUR OF THE RIVER BANEKS.
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As an example of this, the writer made the follow-
ing experiments on two samples of gravel .

Wit. per cu. ft. Pct. voids,

No. 1, sand and fine gravel 127.5lbs, 22.9
No. z, coarse gravel, nut to

egg size .. 100.01be. 38.0
Nos. 1 and 2z, mixed, equal

weights . 139.61bs. I5.5

Note the surprising increase m density on adding
the coarse gravel. A concrete of cement with 6
parts of Nos. 1 and z mixed would undoubtedly
have shown as great strength as 1 of cement to 35
parts of No. 1 alone.

A good 1ndication of the valuc of gravel or stone
screenings for concrete may be obtained by filling
a cabic foot box with the matenial and weighing
it. A sohd block of one cubic foot of himestone or
quartz, free from vouds, wonld weigh 165 Ibs. The
amount by which a cubic foot of gravel or stone
falls short of this weight represents the proportion of
volds, or empty spaces contained 1 1t. For example,
if a cubic foot of gravel weighs 130 lbs., the voids
would be 35-165 of the total volume, or 2i.2 per
cent. A few trials will show that for best resulis the
mixture must contain a large proportion of coarse
material. Very few gravels will be found that are
not improved by the addition of pebbles, and the
greatest strength i1s obtained with material that
contains comparatively little sand.

There is, however, another consideration wlich
enters into the selection of matenals for block con-
crete, and that is the appearance of the surface of

PROGRESS.

no great saving in using 1t. However, 1t forms a
simple means of improving the appearance and
water-resisting qualities of the work, and a few
experiments will convince most block-makers
that 1t 1s 2 valuable addition to the mixture,

PROPORTIONS.

Cement.—The proportion of cement to be used
will depend on the sirength, appeatance and imper-
meability desired. So far as strength 1s concerned,
very poor nuxturaes, as ong to seven or eight, may
answer every requirement. Blocks macde from such
poor mixtures, however, absorb water like a sponge,
and wil not answer for the walls of dwellings,
though they may perhaps be good enough tor
partitions, retanmg walls, and buildings 1n which
dampness 18 no objection. For dwellings, a poorer
mixture than 1 to 3 15 mot to be recommended.
Much depends, of course, on the character of the
gravel or screemings employed With properly
graded gravel or screemings, contammmg a large
proportion of coarse material, a 1 to ;5 muxture
will be found better than 1 to 3 with cement and
sand only. The wrter would recommend a
nmuxture composed as follows, by measure .

Cement 1 hydrate lime }, sand and gravel 6.

This 1s practically a 1 to 4 nmuxture, and will be
found to possess fair water-proof qualifies, sufficient
at least for dwellings which are to be furred and
lathed. If plastering 1s to be appled diwrectly
to the nside surface of the walls 1t 15 necessary
that the blocks shall absorb water only very slowly,

once from the moulds. The mixture must be as
wet as 1t can be made without sticking to the plates,
and without saggmng or becoming distorted when
taken from the machme. Blocks so made will
be found at least equal in strength and hardness
to any that can be made by pouwring. They are
also much more atéractive m appearance, showing
a rich, sandstone-hke surface, imstead of the dall,
hieless look which the wet process gives. As
compared with blocks made from too dry a mixture,
they are highter in colour, denser, stronger and more
impermeable.

The correct percentage of water vanes with
the materials, but 1s generally from 8 to g per
cent. of the mixture, by weight. It will be found
that a mixture contaiming much coarse gravel
or stone may be made much wetter, without sagging
or sticking, than one of finer material.

MANUFACTURE.

Maxing.—The matenals, carefully measuored,
should be thoroughly mixed dry, then the proper
amount of water added and the mxmg continued.
Thoroughness in this part of the operation will
be found to pay for itself many times m improved
work. Uneven colour or blocks results from
mperfect mixing, and espectally from varying
the proportion of water. Use of a good concrete-
muxer 15 far preferable to mixing by hand, both
1 saving of time and labour and 1n thoroughness
of work done, Hand mixing by the use ot a hoe
must be wvigorous and long-continued, or the
full effect of the cement used will not be obtained.

HUMPHRIES® PATENT SCAFFOLD BRACKET.

HUMPHRIES' PATENT SAFETY SCATFFOLD BRACKET
BUILDING,

the work. Unless a facmg 1s used, a fair amount
of fine material must be present to give the blacks
an even surface. Nevertheless, it will be found
that much coarser gravel or screemmgs may be
used, with good results, than s generally supposed,
and that the appearance of the work 1s not injured
by the addition of a large proportion of coarse pebbles
up to about § inch, while the strength and density
are greatly improved by thus addition. A one-to-
five mixture of cement and gravel, contaming at
least 50 per cent of pebbles remainmg on an finch
screen, will be found Dbetter than a one-to-three
nixture of cement and sand only.

As to the character of the sand and gravel to
be used, there are many tests on record which
show that rounded grains give greater density
and strength than sharp mregular splinters, and
that a small percentage of loam or clay does no
harm providing the muxmng with cement 1s
thoroughly done.

- Another material which may be used with advant-
age in block concrete 1s slaked lime. In poor
mixtures, as 1 to 4 and 1 to 3, the addition of hme
improves the strength and lessens penetration of
water ; 1t also makes the blocks whiter on dryng.
It is possible, also, to replace part of the cement
used, perhaps one-tlurd, by slaked hme, without
loss of strength, The most convement form of
lime for block-makers’ use 1s the dry-slaked or
“ hydrate ” hme, now a common article of com-
merce. At present prices, hydrate lime costs
almost as much as Portland cement, and theie 15

IN USE ON MESSRS. JOSEPH NATHAN AND €0.'s NEW
WELLINGTON,

so as to be only practically penetrated dunng a
long-continued rain  Such a result can be reached
by gwing the blocks a facing of richer material,
perhaps 1 to 2, or by using a sufficiently rich mix-
ture for the whole body of the blocks, such as

Cement 13, hydrate lime }, sand and gravel 3,
or cement 1, hydrate limne 1, sand and gravel 5.

These should be effective witly gravel or screen-
mngs of swtable character. The block-maker
should experiment with the materials at lus disposal,
and thus ascertamr what proportions are suitable
for the special purposes he may have in view.
Another method of producing water-tight blocks,
which 18 effective with mixtures as poor as I to 6,
15 by the use of a special water-proof compound,
invented by the writer,

Water.—The use of a proper amount of water
1s essential to goad work, and 1n this respect many
block-makers are extremely careless. It 15 well
known that a fairly wet concrete 1s far better than
a dry one, and that too much water 1s better than
tov little. A rather dry mixture may be more
conventent to use, and may enable the maker
to turn out a larger number of blocks m a day,
but the resulting work will always be porous, weak
and crumbling. On the other hand, the extra-
vagant clamms made for the wet process, m which
the concrete 15 poured into the moulds and left
for many hours to harden, are, according to the
writcr's experience, chiefly imagmary., It 1s per-
fectly practicable to produce concrete of the highest
possible quahty and still to remove the blocks at

TEST OF THREE BRACKETIS ON SIDE WALL OF THE
PIER HOTEL, WELLINGTON, LCOADED WITH 53;-
TONS OF RIMU, WHICH WAS CARRIED EASILY,

The mferior work of many small-scale block
makers 1s largely due to this cause.

IFor the preparation of concrete for blocks,
in which thorough muixing and use ot an exact
and umiorm proportion of water are necessary,
continuous muxing machmes are unsumtable,
and batch mixers, 1 which a measored batch
of the materials 18 mixed the required time and
then discharged, are the only type which will be
found effective. The writer preiers a batch
mixer of the mtermittent pug-mull type, with
hinged bottom discharge, as made by the Drake
Concrete Maclunery Co. of Clucago. If such
a machme 1s purchased, extensible mixing arms
of chilled 1ron, capable of being lengthened as
the ends become worn, should be insisted upon,
Another machine which the writer has seen in
successful use 18 the revolving pan mixer with
central discharge, made by the Ellwott & Walker
Co. of Wilmington, Del.

{To be continued.)

Thermometer Worth £2,000.

The most expensive thermomeler 1 the United
States 15 1n use at the Johans Hopkins Umversity,
Baltimore, Md. It 1s valued at £2,000 and 1s
an absolutely perfect instrument. The graduations
on the glass are so fine thatl 1t 1cquires a micro-
scope to read them.
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Our Industries.

No. X.—The New Zealand Portland Cement Co., Limited.

PoRTLAND cement 15 the basis for concrete as the
moderns know 1t. And in that case, once again,
the necessity of an ingenious engineer was the mother
of mvention. One hundred and fifty years ago
an Enghsh engineer, John Smeaton, 1n attempting
to construct a lighthouse upon Eddystone Rocks,
found the need of a cementing material which would
harden under water, and which would also develop
an ultimate strength greater than that of ordinary
fime. Through a course of experiments, he dis-
covered that an impure, soft, clayey lmestone,
when burned, possessed the property of ™ setting ™
—becoming hard—under water. This was the be-
ginning of hydranlic lune ; and out of it grew the
invention of true Portland cement, which 1s the finely
pulverised product obtamned after burning to the
point of incipient fusion an intimate and properly
proportioned mixture of calcarecus and argilia-
ceous materials—in ather words, limestone or marl,
and clay. In addition to Portland cement, there
are also slag or puzzolana, and natural, or Rosendale,
cements. Portland cement—so called from 1its re-
semblance to the stone found on the island of Port-
land, oit the coast of England—on account of its
higher and more uniform quality, 15 the material
usually considered in speaking of concrete. Infteen
years ago concrete was used principally for founda-
tions and sidewalks. It is est:mated that during
these fifteen years enongh concrete walks have been
laid to girdle the earth a dozen times.

With the changing conditions of bulding con-
struction, however, Portland cement has become
what has been termed the “ liqmd stone’ of the
present day, and we m New Zealand are as much
concerned with its use m fire and earthquake proof
stroctures as the people on the other side of the
world. Consequently, 1t 18 not surprismg to find
that the manufacture of Portland cement ranks
amongst our most important industries.

The nise and progress of the New Zealand Port-
land Cement Co. affords an mnteresting example of
the expansion and possibilities of the cement in-
dustry in New Zealand, combmed with a ready
appreciation of local advantages and sound methods
of dealing with the same.

Starting business some years ago the Company
had scarcely a twelvemonth to mtroduce thewr
cement on a market then dominated by the im-
ported Portland cement, ere a disastrous fire practi-
cally swept the works out of existence. These
works, situated on an island mm the Whangarei
harbour, called Limestone 1sland, built at the
water's edge, were 1n a unique position for such an
industry. The 1sland consists of about 103 acres
of solid limestone, the quahty of which 1s unsur-
passed for the production of Portland cement.
This fire, although a great blow to the rising con-
cern, was really a blessing in disguise, for starting
as the Company had, by taking over a concern
which. for a few years previously had been run on
a small scale with inadeguate machinery, the fire
necessitated the mstallabon of a complete modern
plant, which was carried out with great ramdity.
The benefit oi this became at once apparent, for
the improved article turned out at once commenced
to attract attention from engineers and others con-
cerned in building work of all descriptions, with
the result that their appreciation of the local article
caused a steady but nsing demand to set in, which,
after four years, has become so great that, after
being taxed to the utmost capacity, it was deter-
mined about twelve months ago to double the plant.
In carrymg this out advantage has been taken of
the latest developments in cement machinery, and
when the imnstallation 18 complete—which will be
by the beginning of January, 1907—the works will
be the largest and most up-to-date 1n New Zealand.
The increase and development of the Company will

be more readily seen when 1t 15 mentioned that the
output, 1000 tons per month, which has been found
to be mnadequate, will be mcreased to about 2500
tons This satisfactory position, apart from the
high quality of the cement turned out—which has
gradually broken down the prejudice against the
article—has been obtamed from the advantage of
position, etc. KEvery part of the works has been
planned to ensure a minimum of labour m production.
The quarry 15 at the back of the mill, the stone 1s
run 1, treaied, and sent out as finished Portland
cement on to the wharf, at which steamers of 3000
tons have been berthed.

As showmg the expansion of the Company, 1t
has Deen found necessary to carry the wharf further
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struction, Wellington. From this, which does not
exhaust the contracts held, 1t will be seen that the
extension of the works was taken mn hand none too
soon, and 1t speaks well for the management that,
although working under great stress, the large
demands are being met, while the dismantlement
necessary to the enlargement 1s bhemg carried on
at the same time.

A great future 1s assured for this Company which,
while being a credit to New Zealand, 1s most certain-
ly a valuable asset to the town of Whangares, which
benefits greatly by the large amount of trade caused
by having such a thrniving mdustry o 1ts mdst.

America’s Highest Viaduct.

The Pecos viaduct 1s the highest in North America.
If one dropped a stone from the centre of the brnidge
to the water beneath, 1t would fall 321 feet. The
bridge crosses the Pecos river in Texas ; and, be-
sides bemg of great height, 1s 2,180 feet 1n length.
So far as known, there are but two radroad via-
ducts 1n the world which are higher. One 1s the
new bridge over the Zambes: river at Victonia Falls
1 South Afnica, about 4zo feet hugh, and the other
the Loa wviaduct in South Amenca, which has a
height of 336 feet.

NEW ZEALAND PORTLAND CEMENT CO. ! VIEW SHOWING QUARRY BEING EXCAVATED TO MAKE
RCOM FOR NEW BUILDINGS.

out to accommodate vessels of Gooo tons. This 1s
now Dbewing done mn ferro-concrete by the Ferro-
Conerete Company. The coal is obtained from the
local mines and brought to the works by the Com-
pany's own lghters, and the fime appears not
very far distant when 1t will become necessary for
the Company to run its own steamers,

The Portland cement manufactured by the Com-
pany 15 now well known as the " Crown’ brand,
and 1s m great demand for works of all descriptions.
The Wathi Gold Mimning Ce. has, during the last
three or four years, used upwards of 3000 tons,
the Napier Harbour Board, about zo00 tons, while
the Wellington Harbour Board have used immense
quantities 1 the new sea wall. The Ferro-Concrete
Company are using large quantities 1 therr con-
tracts withh the Auckland Harbour Board, and also
at Tonga, where they are puttmg up a ferro-concrete
wharf In addition to these companies, the Maka-
tote viaduct, the most :mportant structure on the
Main Trunk Raitway 1s, we are informed, using up
“ Crown *’ brand solely for the concrete work—about
1000 tons being requived for this purpese. The
contracts for the Public Works Department for
both Auckland and Wellington are held by the
N Z. Portland Cement Company, and, mm addition,
the Company has just secured the contract for the
supply of nearly 4000 tons {or the Karon dam con-

Coal Consumption.

In the course of his address to the Glasgow Uni-
versity Engineering Society the president (Mr, G. T.
Beilby) stated that there are, 1n Great Britain, steam
engmes and boillers with a yearly output of at least
5,000,000 h.p. The coal consumed by these is not
less than 5 Ibs. per 1 h.p. hour. By the use of gas
engine and steam turbine that coal consumption
mught be reduced to 13 Ib. per 1.h.p. hour. The saving
1 coal, therefore, would be equal to about 28,000,000
tons, value at £9,800,000. The cost of malang this
change need not exceed £50,000,000, or, 1f the power
is to be delivered m the form of electrical energy,
£60,000,000.

The assertion that the rare earth metals of the
mmcandescent gas mantle emit sparks on being
scratched with a file has been mvestigated by
Baron von Welsbach. He finds that the sparks
are produced only when the rare metals are alloyed
with 30 per cent. of wron, and he proposes to apply
this property of the alloy to the automatic hghting
of gas. As the gas is turned on, a file gently rubs
the alloy, producing a brilhant shower of sparks,
which immediately 1gnites the gas.

According to the report of the Inspector of
Explosives, a workman was fined 42 last year
for having pockets in his clothing when working
in a danger bwlding.
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MOTOR NOTES.

Bv “ ACCUMULATOR.”

The only motor cars which were exmbited at the
Glasgow Exhbition mn 1go1 were a 12 h.p. Dennis
and an 8§ h.p. Argyll.

I EE ]
The Automocbile Company of N.Z., Ltd., have re-
ceived advices that owing to the phenomenal de-
mand for the new Ford * N " 4-cylinder 15-18 h.p.
runabout, the manufacturers have been compelled
to rase the list price of this car fifty per cent.

T
PerrRoL in France 15 obtamned as easily as *‘ café
noir.’ In willages and the smaller towns it 1s
stocked by grocers, at once mdicated by tns and
signs by the roadside.

* ok ok ok K

Many New Zealand motorists think
nothing of carrying provender at the
rear end of the chassis, where the ex-
haust plays on the hamper to an ex-
tent sufficient to poison the whole party.

Kok oKk E R

0

The first Denms car of any unportance
to arrive 1n the colony will be housed n
the Extubition early m December This
car, I understand, 15 already sold for
£1,000

® ok k koK K

The Automobile Co. of New Zealand
Ltd . are landing one &-cyhnder Ford
K gar, which 1s the first car of its
kmd to arrive 1n the colony ; also two of
the g-cyhnder 15-18 hp. Ford runabout
cars.

* ok B ok kR

In carrying spare tubes m a water-
proof bag, see that the large thimble cap
to the valve is not screwed on so that
the pin mn the dust cap projects beyond
1t, otherwise it will perforate the tube
sooner or later.

* ok R R k¥

Messrs. Holmes & Allen, Wellington
inform me that they have been appomted
sole New Zealand agents for the well-known
Miichell motor cars. The same firm have also
sole control m the colony for the Fairbanks
marine and stationary o1 engines.
* KK Kk

A novel type of motor boat has been designed
m France for the International Cup races. The
hull is an absolutely flat bottom, & feet wide amud-
ships ; and the propeller shaft will be altogether
exterior to the hull, having 1ts extrematies encased
in bearings supported by brackets projecting
from the keel.

* Kk EF % K &

It is said that a French automobilist, on paying
his first visit to England the other day, when
running mto London was considerably perplexed
at the meaning of a street board readmng ** Cars
stop here.”” He is said to have stopped, until
a, passer-by, noticing the situation, informed him
that the neofice apphed to trams only.

o A
The 808
...Motor.
What 15 1t goes where the big car won't ?
The small car!
What 1s 1t goes when the big car don't ?
The small car!
L What 1s 1t cosis but a sixth to run,

Whai 1s 1f gives you just as much fun,
And gets where you want ere the day 15 done ?
Why the small car! The small car!
% % % k% ¥

Here are three good fundamental rales for getting
the best work, with the least comsumption, out of
your engine -

1. Drive with 1gmton advanced to the utmost,
short of gettmg engine knock.

2, Admit as much air to the carburetier as
possible short of getting misfires. Tius, of course,
only obtains with carburetters in which the air
supply 1s controllable.

3. Never let the engine run hot or be mn want
of the proper supply of lubricating oil.

® oK Kk ok

A man lymg i the road near Market Rasen,
England, one dark mght was run over by a motor
car. The owner, Mr. Wilham Chapman, acting

r— =

of which turning the tank with its opening to
the lowest pomnt and leaving it so for several
hours, 1s the easiest. Another method 15 to subject
the tank to mdirect heat in a similar position to
that mentioned ; tis 1s, perhaps, the quickest
method, though not always convement. In any
case, 1t is always adwvisable to keep it, 1f a blow
lamp 15 used, as far away from the tank as possible.
% % %k ok ¥ K

Some sensible advice was given by the West Kent
(EnglL) coroner recently, when after a jury had re-
turned a verdict of *' accidental death ' on a woman
killed by a runaway horse and van startled by a
motor wagon, he said that in this instance had the
van been left in charge of a boy the accident would
probably not have happened, and he stated that
in his opimen horse vehicles should not be allowed
io stand unattended on busy thoroughfares.

L S

It will come as a surprise to many to know that
a limted quantity of motor spirit 15 made n the
Brnitish Isles from British matenal. The spirit 1s
not distilled from imported o, but I uaderstand
1t 18 made from shale. Shale 15 a slaty clay often
occurring in the coal measures, and from 1t paraffin
has been extracted in Scotland, and 1t appears that
1t 1s also possible to distil a spint from the ol thus
obtained.

TR

The Scott Motor and Cycle Co.’s exhilnt at the
Exhibition 15 one of the attractions of the Machinery
Hall. There are on view * one 12—14 h.p. Argyll;

two 10~12 hp. 2-cylinder Argylls, one of which is
a doctor's two-seater phaton with wind screen,
and the other a double phaton with side entrance ;
one 18-20 g-cyhnder Scott car, a fine London-made

20-H.P. DENNIS CAR THAT CARRIED OFF THE HONOURS IN THE RECENT BRITISH
4,000 MILES NON-STOP RUN.

the part of the good Samantan, attended to the
man, mformed the police, and m company with
a police officer fetched a doctor. The medical
man afterwards made a ¢laxm of one gumea agamnst
the motorist for attending the mjured man. The
claim, however, was resisted, and the case came
before the Market Rasen County Court recently
for decision. His Honour, Judge Barker, gave
judgment for the motorist, holding that what
he had dome was an act of kindness.

E I B

Should a tank or other vessel which has contained
petrol require repairs callmg for a soldering 1ron,
great care should be taken to clear such tank of
any petrol fumes which may remam theremn,
otherwise there 1s the possibility of an explosion
occurring. Petrol fumes bemng heavier than air,
will remain in any vessel for a consiulerable time,
even though 1t has an openmg to the aiwr, There
are several ways of clearmg away such fumes,

THE FAMOUS DENNIS WORM GEAR,

machine, absolutely silent, having an exceptionally
flextble runmng on the high speed, and fitted with
a special form of radiator ; one 8 h.p. single-cylinder
Rea: and two 7 h.p. Aleyon cars of French make,
each having a single-cylinder engine, and fiited
with three speeds forward and a reverse. These
latter handy Lttle machines are furmshed with
hoods, and are to be sold at a very low figure.
# ok ok ok K E

The enormous demand that exists for motor
*buses and wagons is shown by a letter received,
by the last English mail, from Mr, Norman Heath,
whose firm 15 the New Zcaland and Austrahan repre-
sentative of Messrs. Sydney Straker & Squire, Ltd.,
of London and Bristol

Messrs. Straker & Squire increased their works
to three tiumes their former size, so as to enable
their entering into the manufacture of dehvery vans
and motor cars, nevertheless, they found 1t almost
mipossible to cope with the yush of orders for
motor 'buses and wagons, and have, as a con-
sequence, been paying for some time past over
L1000 per month 1n penalties.

3 I Y

A correspondent writes: — ‘A two - cylinder
car began to miss while runmng, so I stopped
to find the cause. This was quekly located in
a run-down accumulator, and, another bemng
coupled up, that fault was remedied. Happen-
mg te cut out each cyhnder separately to
test the firmg, 1 found that one cylnder would
not run nearly as fast as the other. After tnm-
mung up the platmum pomts of the trembler
which fired the defaulting cylinder, and adjusting
the trembler so as to give the best possible spark,
I stll found that there was no improvement.
Searching further for the cause, 1t was discovered
that one of the wires of the core in the coll was
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sticking up above the rest about 1-16m. When
this had been filed down level, the trembler was
again adjusted, and both cylinders then ran um-
formly when tesied separately. I have never
before had a similar expenience, but 1t must be
obvious that with one of the wires of the core
standing up higher than was 1atended, 1t would
be impossible to correctly adjust that trembler.”
¥ % % K % %

The manner in which the tar method of dealing
with the dust nuwisance 15 bemng taken up in Glam-
organshire 15 most satisfactory, and 1s well worth
the consideration of local bodies in New Zealand.
The Bridgend Dhistrict Council 1s the latest authortty
to put tar on its roads. Soon all the urban areas
m England and Wales will treat the main macad-
amised thoroughfares in their areas m this manner.
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driving the worm wheel, or the worni wheel s driving
the pimon. There 15 not the shghtest tendency
towards irreversibiity., ‘The worm pinion 15 con-
tamed 1n a specially constructed differential gear
box, and runs on each end on most efficient journal
and thrust pinions, The worm wheel encircles the
differential gear, which 15 of the parallel punon type
with & prmuons and 2 star pimons. The rear-axle
casing 1s extended to take the bearings of the road
wheels, so that they have an independent bearing
on each to support the weight of the car and passen-
gers, and the live axle has to transmit the drve

only.
Bk ok ok E

The new DIlennis motor cmnibus, mmported by
the Automobile Co of New Zealand Ltd., to the
order of a Blenheim gentleman, had a tral run
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DENNIS MOTOR OMNIBUS,

AFTER TWO YEARS' HARD RUNNING IN LONDON THE DENNIS WORM GEAR IN THIS

"BUS WAS REMOVED FOR INSPECTION AND NO TRACE OF WEAR OR FRACTURE COULD EE DISCOVERED,

At present there seems to be a wide difference 1n
the cost of the tarmng mm varwous places. The
Cowbridge Town Councd and the County Council
both employ a method, the cost of which 1s consider-
ably higher than that msed at Porthcawl, where
it 15 found to be cheaper to have the roads tarred
than to leave them untreated. Not only do
they wear better (the tarnng need be done only
once a year), but the cost of sweeping and water-
mg is saved, and, above all, there 15 practically
no dust.

LI

Always carry a piece of bread somewhere on

your car—rye bread for choice. Well, rye bread
15 difficult of acquisttion m this country, so a good
wheaten compound must soffice. The bread
is not to be stored aganst a prolonged panne,
and consequent famine 1 the depths of the wilds,
but Dbecavse uvnder certan circumstances the
staff of hfe can be of much avail m directions
other than that of alimentation. A shght leak
in a radiator can be most effictently, although
temporanly, staunched by means of paste made
from bread well kneaded with the fingers Saunier
tells how one day, for lack of bLetter material, he
caulked a leak m a cylinder water-jacket with
this same bread. The paste must be well kneaded,
then spread over the leaky part, and worked 1in
with some tool which will do duty as a spatula,
just in the same way panters work up their colours
on a palette.

LI 2

The Turner-Miesse steamers aie now all being

fitted with a new burner regulator which enables
the driver to regulate the heat of the generator to
any desived extent when the car 1s standing, or
when the full power of the burner 15 not required.
There 1s no pilet hght, no tendency to blow ont,
the whole arrangement being contained 1 the mamn
burner 1tself. This can be mstantaneously turned
fully up, or lowered to give an extremely small
flame ; thus, a start can be made at any moment,
no matter how long the car has been standing, with
the small flame gomng. There 15 an entire absence
of the roarmg usually preduced by these burners
when turned low down or when full on It 15 of
interest to note that the idea of this burner was
suggested by an amateur owner and regular driver
of one of the standard 10 h.p. Turner-Miesse cars
The burner has been fully tested for some time and
has proved very satisfactory.

ko ko

The special feature of the Denms car 1s the worm
gear, 1ilustrated on another page, and which i
a periectly silent drive and said to be more efficient
than any other system adopted. The elficiency 15
equally displayed whether the worm pinion is

through Wellington recently. Laden with 13
peaple, 1t did all that was required of 1t without any
untoward mcident The runnmg was nearly shent,
practically vibrationless, and the demonstration 1s
reported to have convinced the experts present of
the car’'s practicability for the service 1t 1s intended
to accommodate. The engme 15 four-cylinder, grv-
mg 24 hp. at 9oo revolutions, and 28 hp. when
accelerated. The weight of the ommbus 1s 3 tons,
and 1ts landed cost £1250. It 13 caleulated that its
New Zealand cost of carrying a full complement
of passengers will be under gd. per mile, deprecia-
tion, repawrs, and all other expenses bemg reckoned
m  The Enghsh cost 1s under 6d. for 34 passengers
per nule.

The Scott Motor and Cycle Co have been ap-
pointed sole New Zealand agents for the celebrated
Renault cars.
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The Motor in the Colonies.

Owing to the legahsation of motive power on our
Toads 1a the United Kingdom, says Moter Traction,
enormous strides have been made in the design
and manufacture of the small igh-speed mternal
combustion ergine in order to meet requirements,
and more recently the Heavy Motor Car Order has
afforded wider sCope to the makers of the steam
lorry, who previously, in the earher days of the
motor movement, had to carry on their work pena-
lised under a heavy handicap. Ouly as recently
as two or three days ago 1t was not uncommon to
hear men say that they ntended buying a car, bat
would wart until the perfect motar arrived. Nearly
all the men whom the writer has heard uttening
such sentiments are now motor owners, so 1t may
be assumed that the general belief is that the motor
car 1s settling down mto a standard form, and may
now be regarded as faurly rehable. We would be
the lagt to preach the doctrine of finality m any-
thing, least of all 1n matters mechamcal, but the
expenience of the past has shown that, when any
master-system reaches such a point as to permit of
rehable workung wath proper care, a stage 1s reached
at which radical alterations cease, further improve-
ments only lying in matters of detail, and that this
stage lasts for some considerable period, until the
system 15 superseded by another radically different.
The locomotive 15 a case 1 point. Now, this 15 the
stage which, m our opinion, has been reached by
the internal combustion * motor using such fuels
as petrol or parafiin, although we are free to admit
that there 15 room for improvement in the details
dealing with the latter fuel. In fact, the industrial
motor began at a stage quite different from the
stariing pomnt of the private car. In 1ts earher
days the motor car had to be pawnfully evolved by
a process of natural selection, or, to be more correct,
by the survival of the fittest, but the wternal com-
bustion motor for mdustrial purposes began life
with the benefit of eight or nine years' experience
obtaned from the makers of the private car. The
engine of the steam wagon, too, 18 the outcome
of some sixty years' general experience, while the
modern driving mechamsm and structural parts
have only been produced as the result of years of
mcessant work and experiment.

It 15 the consideration of such facts that brings
one to realise that the trme has now come for the
industrial motor to extend 1its scope to the colomies,
where lie enormous possibilities for its use 1 all
directions. ‘The Umited Kmgdom, hke other
countries, sends out a proportion of trash among
her exports, but the percentage of that undesirable
commodity 1s less in her case thanr 1n that of any
other country. One point we would emphasise
with all due respect to our colomal brothers. The
foreigner 1s said to be taking our trade by supplying
what the customer wants and asks for, while the
Britisher loses the contract by trying to supply
what seems to hun fittest for his customer’s needs,
not what the latter wants. There 15, however,
something to be said for the British pomnt of view,
for it 15 no uncommon thing m our expenence to
come across makers whe, against therr better
udgment, have supphed without question goods

3N % BLAIR, <E
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THE ARGYLL MOTOR EXHIBIT AT THE NEW ZEALAND INTERNATIONAL EXHIBITION.



exactly as ordered, and have suffered by loss of
trade 1n consequence of so domng. Again, 1t 15 no
uncommon thing for orders from over seas to come
to hand in which 1t 1s really extremely difficult to
make out what the sender really does want We
adduace these facts not with any mtention of finding
fault, but to show that there is a reverse to the
shield. Tf only our colomal friends would follow
the example of one or two well-known and successful
firms that we could mention, by only dealing with
well-known firms of itegrnty and by sending them
an account of thewr requirements as regards the
work to be done and the conditions under which 1t
has to be effected, relying on them to execute the
order to the best of their judgment, we would hear
fewer complaints of orders unsatisfactonly fulfilled.

The British Motor Trade at a
Glance.

Below we give particnlars relating to the number
and value of imports and exports of motor cars
and parts thereoi for the first month of the years
1904-5-6. The 1ncrease for January of the present
year 15 very great, both m mmports and exports.
The demand shows no diminution, but emphatically
the reverse.

Eight times the value of parts of cars are imported
as compared with exports, whilst the re-exports
of the foreign parts are only about one-fourteenth
of the umports thereof. Still, whatever way we
look at 1t, the prospects of rapid expansion of
business are most encouragmg, and show that the
industry is well on its feet, and that British motor
manufacturers are slowly gaming ground

TABULATED BriTisu TRADING REsuLTs oF THE MoTor CARS AND PARTS THEREOF FOR
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tained i the tank by a mechanically driven air
pump, worked directly off the crank shaft of the
engine. The delivery pipe from the pump is led
to a three-way cock, whick 15 connected with
a gauge showing the pressure 1 the fuel tank,
and with a relief valve on the dashboard. The
three-way cock has a nozzle to which can be attached
an ordmary tyre pump for obtaiming the neces-
sary pressure initially. The fuel finds its way
mto two vaporiser coils which lhe above the
burner, and then to the burner nozzle.

The quant:ity of gas which 1s fed to the burner
1s regulated by the amount of air pressure on top
of paraffin m parafiin tank. No regulator for
the air 15 provided, the air and gas pass along the
pipe mnto a chamber from which a large number
of parallel horizontal tubes project beneath the
boiler. The tubes are perforated with rows of
fine holes, drilled at an angle, which form the
burner jets. The oil enters one end of the vapor-
1ser which rests directly on two of the mam butrner
tubes, passes through the wvarious spirals and
emerges at the other end as vigour ‘The burner
15 placed 1n line with hole 1n the casing, through
which the flame of the puot light is introduced
The waporised o1l passes through the pipe to
the burner jet. The wvaporser has an internal
bore of 3/16” and an external diameter of g/16”.
An inspection hole m the generator casmng allows
the operator to see when the coil 1s sufficiently
heated by the piot hght to permit the paraffin
cock to be opened

The tubes are perforated, the two external
tubes having but one row of holes mn them
and tubes two rows The muxture of gas and
air 1ssues out of these holes at an angle of
45 degrees, and the flames from each adjacent
tube stnike one another and cause the heat gener-

JANUARY OF THE LAST THREE YEARS.

| BRITISH AND IRISH

FOREIGN AND COLON-

% IMPORTS. EXPORTS. IAL RE-EXPORTS.
{ Month ended 1st Jannary. | Month ended st Jannary | Month ended rst January
| 1904 16035 1900 1904 1905 1906 1904 1903 1906
CARrs— [ | J
Number ........ P335 362 | 458 55 77 146 33 @ 08
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Parts— J !
Value .......... i £17,506 | £36,608 5};136,7204 £3470 ) L7480 | £16,934 | frorr| £2.733| fo.58:2

The Turner-Miesse Generator.

The generator of the Turner-Miesse steam car,
which 1s of the flash type, 15 bult of a number
of layers of solid drawn steel tubes, each tube
being bent mto a special shape. There are sixteen
layers i all, laid horizontally one above the other,
and each layer being at night angles to the other
and each four layers connected together by outside
unions, The water enters the bottom layer first
and finds 1ts way up through 8 layers, and from
the 8th layer it passes to the 13th layer, and up
until 1t reaches the 16th layer. From the 16th
layer it drops to the gth, and passes up to the
12th layer, leaving same as very lghly superheated
steam and passing to engine, The lowest tubes
may thus be considered to act as a feed-water
heater, and are therefore not lhable to become
burnt wnder ordinary working conditions. The
top layers receive less heat from the burnmer, and
may be called the steam rawsing cols. The mter-
mediate cols may i the same way be looked
upon as the superheater portion of the bailer
The tubes vary i thickness, although the external
diameter throughout 1s 7, those at the bottom have
an internal diameter of about 5/16”, and the
superheated cous of about 7/16”. In the 10 hp
generator the total length of tube 1s about 200
feet, and m the 16 hp car, roundly 300 feet The
generator 1s enclosed m a special casing, built up
with an mner and cater sheet of steel, held together
by channel steel frames top and bottom the space
between the metal sheets bewng filled up with
asbestos. The long rectangular heles 1 1t are
made to form the bottom of a honzontal flue,
a second bent plate being fixed above 1t This
flue runs out through the bonnet 1in front, and
is connected with a vertical flue passing down
between the generator casing and dashboard,
the burnt gases passing out through it beneath
the car.

The generator, which is tested to a pressure
of 1,200 lbs. per square inch, 1s fired by a special
form of burner which uses ordmary parafin as
fuel. The latter 15 carried m the air-tight tank,
the feed pipe from 1t is led to a shut-off
cock on the left-hand side of the car. A pressure
of about 7o to y5lhs per square mch 15 main-

STAR ENGIN
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piot hght before attempting to start the butner
with its ordinary fuel. The operation of heating
up takes something over five mmutes to perform,
but should not be hastened unduly, as the burner
15 liable to smoke, 1f the coil 15 not suffiently hot.
The burner appears to work well and quietly,
and to give a very high degree of heat.

The water 15 forced into one end of the generator
etther by a hand pump, when starting, or by a
mechameally driven pump when the car 1s runging ;
m the latter case the quantity of water delivered
depends upon the speed of the car, but the actual
amount which finds its way into the generator
15 regulated by hand, any surplus bemg allowed
to find :ts way back to the supply tank. The
hand regulator consists of a by-pass, and 1t primanly
enables the driver to regulate the steam pressure.
From the water tank the water 1s ied to the
feed pumps, ils passige to the pump cylinders
bemng regulated by a shut-off cock. A small dome
1s placed on the top of the tank on the right
hand siude, and an overfow which passes down
through the water and out at the bottom of the
tank, termmates at its upper end 1nside this dome,
One of the dehvery pipes from the pumps
18 led to a by-pass valve, which 13 also connected
back agan to the suction side of the pump. The
by-pass 1s controlled by a small lever working
over a toothed quadrant attached to the steering
column under the steermg wheel, and the quantity
of water delivered to the boiler can thus be regul-
ated The delivery pipe from the pumps to the
boiler has an additional non-return valve between
1t and the pumps. It passes direct to the bottom
coll of the generator, and has one branch prpe
which leads through a relief valve, which forms
a part of the quadrant on the steering mllar. The
rehef valve 15 normally kept closed, but m
the event of the pressure nising abnormally at
any time, it can be opened by the dnver, when
the water or steam m the delivery pipe will be
allowed to pass to the condenser, The feed water
pumps are fixed on the right-hand side of the
car and are formed 1 one castmg. One of them

15 operated by the hand lever, and the
other by the eccentric on the countershaft.
An awr pump 15 fixed to the left of the

engine, and 1s dniven by a crank pin on the crank
shaft. The other end of the shaft carries a hand
brake controlled by a foot pedal; the latter
also operates the steam throttle wvalve, its
action bemg to first cut off the steam supply to
the engine, and on further depression to apply
the brake. The two water pumps have separate
suction and delvery valves, The water passes
from the pumps to the hand controlled by-pass,
and through an additional delivery valve and
pipe fitting 1n order to go to the generator and
to the relef wvalve. The wvalve, a non-return
valve DLetween the generator and pumps, 18 thus

14-i8 H P 4-CYLINDER STUART CAR »IDE ENTRANCE AND HOOD

ated to be equally difused lhe buiner s held
m position by two butterfly nuts at the front
of casing, and the central tube of burner which s
somewhat longer than the other, 15 shd thiough
the hole 1 back of casing and fastened with a
wedge-shaped cotter and spht pm  The nuxtue
supply tube lies outside the burner

All the tubes are, of course, closed at thewr rear
ends. The 10 h p burner has seven tubes and the
16 h.p. nme. Even the smaller burner has over
a thousand small holes 1n its tubes The hole
through the nozzle 1s extremely small, bemg
about 1/16” 1 dameter., The burner can he
easily taken out when necessary, the prpe connection
to the nozzle and the cotter behind the generatol
casing, together with the two butterfly nuts alone
require removing, when the burner can at once
be dropped. The vaponsing col ol the burner
15 matially heated up by a pilot lamp and subse-
quently kept hot by the burner itselt. Fhe vapor-
iser cail requres to be thoroughly heated Ly the

provided  which  prevents the steam pressure
forcing water o1 steam back through the by-pass
and the condenser to the water tank.

An mtelesting trial 1s being conducted under
the auspices of the Automobile Club, London,
of an invention designed to obviate the use of
the differentral gear, which, 1f it fulfils the claims of
the inventor, 1s destined to play a not unimportant
part w the development of the motor car. Briefly,
Mr  Hedgeland, mstead of usmg the ordmnary
differential, has a solid axle upon which he mounts
the wheels on clutches These differ from the
ordmary clutch 1 that as soon as the drive 1s
exerted ether forward or backward a coarse-
cut thread immechately comes nto operation
and locks the wheel on to the axle, thus taking
the stram from the clutch. The cilect of this
15 that on turmng corners one wheel 15 allowed
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to revolve freely and the other wheel sumply
does the dnving. The action m this respect
13 not iwdentical with that of a differential gear,
nor, theoretically, can 1t be contended that 1t 1s
s0 good when driving a car round corners. Many
claims are made to the effect that the driving 1s
more steady and that the chances of side-shp are
mummused. These claims will doubiless be dealt
with by the Technical Commuttee of the Auto-
mobile Club at the conclusion of the trial.

Word comes from Melbourne anent the new auto-
matic puncture seahng compound, ' Miraculum,”
which, when injected through the valve into the
mner tube of a pneumatic tyre, renders 1t quite
umpervious to puncture. A test recently made by
Mr. Carty Salmen, M.H.R. gave those present a
complete demonstration of its value. An inner
tube of a motor tyre had been treated with the pre-
paration as far back as last March, when, after
various tests, 1t had been allowed to lie about the
room unused. A few days ago this tube was placed
m a cover, and used m a trip to Mornington, with
all its many punctures unrepaired, and went through
the journey without attention. fhis tube, which
was used m Mr. A. E. Langford’s car, was then de-
tached from the cover, but not before the tyre was
plerced through and through, much to the amaze-
ment of those present. An mspection of the fube
showed very many punctures, through which the
compound, a semn-hquid, mlk-white substance,
slowly oozed. The tube was then replaced, and,
after a thick 4” nail had been hammered mto the
tyre and withdrawn, the chauffeur was ordered to
take the car round the streets, On Iis return the
tyre was found to be perfectly hard and firm  T'his
test, however, proved more than that the prepara-
tion would seal punctures. It showed that the
substance did not lose 1ts efhicacy, and that 1t had
no deleterious effect on rubber, which, perhaps, 15
the most important point of all. On the contrarv,
1t 15 asserted that 1t acts as a preservative, and 1t
15, to all appearances, simmlar to rubber 1o 1ts native
state.

Lead Pencils.

Lead pencils bave no lead 1 them. The heart
of a pencil 1s graphite, sometimes called plumbago
Such pencils have been 1 use over three centuries,
but began to become popular about a hundred
years ago. Heary D Thoreaw, of Coucord, a
literary man of recogmsed ability, made penaols,
but he lacked enterprise The firm of Faber,
Nuremberg, Germany, was the first to establish
a great pencil factory. Several firms fourished
in England, the great Barrowilale mne furmishing
a superior quality of graphite.

West Australian Timber.

A recent’ report fiom the Premier of Western
Austraha to the Agent-General gives striking
evidence of the immense forest wealth of that
colony. The total wooded area of the colony
is estimated at 98,000,000 acres, and the extent
of merchantable timber has been reckoned to be,
approximately, as follows jarrah mainly (with
blackbutt and red gum interspersed), 8,coo,000
acres ; karri, 1,200,000 acres, tuart, 200,000
acres ; wandoo (white gum) and allied tymbers,

7,000,000 acres; gum yate, sandalwood, and
jamwood, 4,000,000 acres; total 20,400,000
acres. This represents a forest area of merchant-

able timber four times greater than the whole
area of Wales. The total value of t'mber exported
from Western Austraha for ten years ended 1gos
was £4,800,000.

Concrete Wharf.

An wmportant coal wharf 15 bemg bwit for
Messrs Cory and Co. on the River Medway, at
Rochester. 1t was designed by Mr. H Shoosnuth,
M.Inst. C.E., in Hennebique ferro-concrete. The
wharf has a niver frontage of 340 ft., connccted
with the shore by two return ends 180 ft, and
o0 ft. long respectively. [t i» founded upon
200 ferro-concrete piles, connected longitudinally
and transversely by ferro-concrete girders, horizontal
and diagonal bracing, and a continuous decking
of the same maternal covered by tar macadam
laid upon a foundation of Thames ballast. This
wharf 18 one of the largest structures of 1ts kind
hitherto bult, although, so far as design 1s con-
cerned, it does nol <hffer essentially from the
various ferro-concrete wharves and jetties upon
the same system which are to be found along the
Thames and at many places on the South Coast.

THE YALUE OF MECHANICAL DRAFT.

Low grade fuels can e burned oaly by steady
and mtensc draft, “Thus, 1t 18 difficalt with a
chimney to obtam sufficient Dblast to burn the
sipallest s1ze of anthracite coal, winch require a
strong and concentrated draft. Lhe lower efficiency
of poorer grades of fuel may reacdily be offset
by the decrease m their cost, provided the fuel 1s
burned under proper conditions; and these con-
ditions can scarcely fail to be supplied by mechanical
draft. It has been siated that a simple change in
grate bars 1s all that 1s required to adapt a boiler to
burn practically clear yard screenings by means of
forced or induced draft. In general, better resulis
may be expected with automatic stokers when they
are used with mechanical draft, on account of the
posittive and, perchance, automatically controlled
awr supply.

With the chimney damper wide open, an increase
m draft and resulting additional output of the plant
can be secured only by adding to the chimney’s
height. The admission of a lttle more steam
to the cylinder of the fan engines solves the problem
with mechamcal draff. A further advantage hes
n the fan's independence of ouiside weather and
temperature conditions. Additional economy 1n
fan-engimne operation may be secured by utilismng
the exhaust steam for heating purposes.

Mechanical draft finds a special field of useful-
ness wn connection with power plants which are
operated wholly by water-falls durng part of the

A NEW CAST IRON.

It 15 reported in the Tumes Enginecering Supplement
that a member of the well-known firm of William
Sellers & Co., of Philadelphia, sent recently to the
Joarnal of the Franklin Institute an account of
some experiments made by him concerning the
effect of adding a small percentage of gh-grade
ferro-sihcon to molten cast iron after tapping from
the cupola into the ladle. The results were so
encouraging as to lead to an extension of the ex-
permments, and the facts as determuned by a large
number of these are reported in the Ifron Age. In
test bars of foundry iron treated in the ladle with
small quantities of ferro-silicon contaming 50 per
cent. silicon there was found an average gain of
about 15 per cent. i stremgth, accompanied by a
somewhat larger average gain in ductility or bending
quality, accompanied by a marked increase in
softness. ‘" The silicon 1 wuntreated samples
ranged from 1.7 to 2.25 per cent., and 1n the treated
specimens from 2 to 2.75 per cent. The addition
of even so lhttle as 1 1b. of the alloy in powdered
form m a ladle containing zoo lbs. of foundry iron
produced a remarkable effect not only as a softener,
but mvariably increased the strength and resilience
of the metal, this occurring with an addition of a
Iittle less than o0.25 per cent. of milicon to the iron.
By adding four times tlus amount of the alloy to
a very bard wron myxture 1n a ladle, which ran guite
white when cast i thin section, and was therefore
entirely unsuitable for small castings requiring to

THE STRATFORD-EGMONT RAILWAY.

veai, und which are reintorced by steam engimes
in the dry seasons. In most cases 1t 15 much cheaper
to msiall a fan system for the allowable purpose
of forcing the boiler output for a comparatively
short time than 1t 1s to invest m additional boilers.
As a substitute for the chimney n case of accident,
artificial draft may be quckly and easily applied.

in solving the draft problem 1t 15 wise to provide
every possible precaution to obtam continuous
service  ['hisis {ar more important than an mcrease
m operatmng efficiency. A flexible arrangement
15 a combination of chimney and mechanical draft,
cach of which will serve as a supplement and relay
m case of trouble or even in regular operation.
Piobably the greatest simphaty s secured by
driving {ans for mechanical draft by steam engines.
it would -eem that the possible greater economy
of an electric motor drive would be somewhat offset
by the increased complication of the regulating
and controlling mechanism. Published information
m regard to motor-drive draft fans, their economy,
and cost of operation i comparison with the single-
fan engines largely 1n use to-day would be welcome
to designers.

Enough has been said to indicate the importance
of thoroughly going over the draft question before
deciding off-hand to use either the chimney or
its rival  If more space has been given n these
comments to the advantages of mechamical draft
over chumneys, 1t 1s only because the good points
oif the artificial method are as yet unrecogmsed
m many places Expenence 18 not wanting with
either method, and there would seem to be no excuse
for not analysing both sides of the draft problem
i deciding which combimation to use.

be machined, 1t was found that a soft grey metal
of good strength and ductility was produaced, having
a low shrinkage and being swtable for casting
pulleys and other light work.”” Tti1s expected that
on a lowering of the present price of the powdered
alloy, which 1s shortly anticipated, the method will
become of value i general foundry work.

New buildings erected in Wellington during
1905-6 numbered 814, valued at f574,000, aganst
614, valued at £350,000, during the preceding year.
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Inventions.

Neville’s Patent Electrical Sigaalling
Apparatus.

By W, G, Manngrs, C.E., KALGOORLIE, W.A,

THE advance of deep mumng and the increased
tonnage 1 mmes has created the necessity for
a more perfect and comprehensive system of
signalling.

The mental stramm in counting the numerous
knocks and the hability to error n existing systems,
the absence of a reply and interlevel signalling,
thus causing considerable delays and 1inconven-
tence 1 mumng, all contributed to the urgent
demand for some system that would obviate these
fanults and supply the necessary requirements

Mr. F. H. R. Newille, at one tume electrician on
the Lake View Consols, Limuted, Kalgoorhe,
but now m Wellngton, New Zealand, nvented
and patented what 1s known as Neville's Electrical
Signalling Apparatus, and which 15 claimed to
supply all that can be desired 11 the way of speed,
economy and general ublity.

All knocks are abolished and the signal 1s com-
municated by symbols. That is to say, by making
a contact in the mine the platman instantaneously
places the reqmred signal before the dnver. The
driver can then immediately reply, showing the
signal 1 all plats simultaneously, so that the
platman knows the driver has received the signal
correctly, and 1t can be lmown i all parts of the
mine where the cage 1s bemng employed. At the
same time any peison m the mine can communi-
cate with every plat without connecting with the
driver’s signal, and thus call the platman’s attention
to any requrement 1 any other level, such as
an accdent, ete., in which his services are immed-
1ately required

It must be understood that the platman 1s the
only man permitted to signal the driver, and the
driver only rephes to the platman ; any one m
the mine may commumicate with the platman.

Several exhibitions of tns invention have been
given at the chambers of the Mine Managers’
Association, Kalgoorhe, at which members of that
assoclation engine dnvers and platman were
present, and many useful hints and suggestions
were made which were taken advantage of, and
t mprovements made 1n the apparatus. 1tsadoption
has increased the usefulness of the system.

The appalatus as at present constructed 1s as
follows :—

{n the engine room and at each level i the
mine 15 placed an mndiwcator and a plug board
connected by wires, 1e., a wiwe for each separate
signal, and a feeder wire. These wires are properly
protected from imjury by being encased in a gas
pipe flled with hitumen, or some similar materaal.

The mdicator consists of a hight tight box divided
into a number of compartments and covered
with a translucent front, and mnside each compart-
ment 15 an incandescent lamp. The required
signal is cut ont of an opaque sheet, such as tin
or cardboard, and placed behind the translucent
surface, each symbol being comncident with one
of the compartments, so that when any lamp
15 m contact, the figure, letter or word 1s planly
visible. Each sgnal 18 in crcwt with ‘a bell
which strikes once, thus attracting the attention
of the driver. A large continuous bell 15 also
placed in ciremit with the stop signal which calls
immediate attention while the cage 15 in motion
and the drniver watching his level gauge,

A very clever system of wiring 15 imtroduced
by means of which one plug mserted 1 the plug
board will give any required signal. The Govern-
ment code 15 used, with the exception that “ and **
is used mstead of the pause. For mstance, ' 1
pause 1”7 means No. I or 100 ft. level, 1 panse
2, No 2 level, and so on; whereas, 1n Neville's
system 1 and 1 and 2, etc, are shown on the
mndicator. By the use of one plug the operator
can show any signal required, and the driver,
by the use of one plug, can reply to that signal
Thus 1 and 1, 1 and 2, 2 and 1, or any level signal,
can be given and replied to. A separate plug
board 15 required at each level, connected by a
feeder wire to the dnver’'s plug board, and to each
level indicator box, but not to the driver’s indicator ;
by this means any one can signal from level to
level and receive a reply by the same agency.
The dnvers plug board may be constructed with
spring contacts or switches so that he may simply
have to press the switch to reply to the signal
received. There 15 no confusion occasioned by
this system, as the dniver receiving only the plat-

man's instroctions 1s saved the mental stramn of
counting, and so rephes to this signal by a single
contact, then recerves the signal “‘ howst™ or
“lower,”” as the case may be, and 1t 1s all done
a moment.

In the old system the knocks would be for
1500 feet level - - - — - - - - - then a pause,
and for howist -. In place of tlus 3 and 5 would
flash on the driver's indicators. He would press
WNo. 13 switch and 3 and 5 would flash i the plats ;
thenr the figure 1 would flash on the dnver’s in-
dicator, all in less fyme than would take to give
the first two knocks in the old system. Agam,
1 case of an accident the platman and under-
ground manager have to be found, which some-
times takes an hour or more under ihe present
system m a big mine, while with thus the signal
15 mmmediately communicated te all levels, the
plafman gets 1t wherever he may be, and signals
the dmver, the cage bemg immediately at lis
command. The underground manager has the
news m a few mnutes, can obtam the platman
and the cage, and be on the spot in the shortest
possible time.

It 18 estimated that by this system 1 a busy

mine, sach as the Golden Mime, as much time
as two hours per szhift could be saved, while

accidents due to mustaken signals would be mm-
mised, if not entirely abolished.

Novelty in Flying Machines.

The last word has not been said about flying
machines, and plenty of inventors are endeavour-
g to say it. Among them 1s Mr S d: Lauro,
of 3 Bedfordbury, Charmg Cross His awship 1s
devised to rse unmediately and vertically without
travelling forward. He achieves this by pro-
viding horizontal planes of considerable width at
the top of a perfectly round machme. These
planes have a series of openings fitted with valves,
The air passes through these as the machme nses,
but 1t cannot return through them These planes

move up and down (throngh the action of cranks),
but always n opposite directions to each other,
and the lifting power depends on the width of the
planes and the rapdity of their movements. Any
number of pairs of these planes may be employed.
The 1nventor’s 1dea 35 that the planes will not only
serve to raise or drag up the machine in the manner
roughly sketched, but when lowering 1t they will
act after the fashion of a parachute.

The Holmes=Allen Trolley Head.

SuUccEsSFUL TOUR OF THE INVENTORS IN AUSTRALIA,

In the course of a conversation with a PROGRESS
representative Mr, Garnet B. Holmes stated that
negotiations are now proceeding for the purchase
of the patent righis of the trolley head in the
Commonwealth, and Mr. Allen has been m West
Australia for some weeks supenntending trials in
several of the cities, The latest advice 1s that
the tramway authonties of Kalgoorle, Coolgardie,
Perth and Fremantle are all watching with much
immterest a very extensive trial now under way in
Perth, and should 1t prove successful, 1t 15 certain
that this new type of trolley head will become um-
versally adopted n that part of Australia. Trial
heads have also been supplied to the Brisbane Tram-
way Company, and negotiations, 1t 13 hoped, will
be completed very shortly., The heads are now
runnimg permanently on the Ballarai and Bendigo
tramways, while the Essendon line will very shortly
adopt them throughout.

Whale 1n Australa the inventors discovered that,
on sytems where the fixed trolley head had been
runming, they could with ease apply their swivelling
and cushionmg action 1n a much simpler manner.
This had to be done with therr complete swivelling
trolley head, and they had to set to work and make
fresh designs strictly m conformity with a request
from the New Scuth Wales Government, with a
view to adoption on their system.

The Ultramicroscope.

One of the latest scientific inventions, which 18
due to Professors Sledenlopf and Zsigmondy, of
Vienna, 1s the ultramicroscope, an mstrument which
will enable scientists to exarnine even the minutest
particles which are beyond the range of the most
powerful ordinary microscopes. It 1s said that,
with the aid of the new instrument, the five million
globules contamed in a cubic centimetre of human
blood can be exammned as if they were spread on
a surface of exghteen square feet. It 1s even possible
with the new instrument to see particles measuring
the hundred-nilhentk of an inch in diameter.

A New Fog Sigaal.

A new fog signal 1s installed at the Needles Light
house, which takes the form of reed trumpets worked
by compressed air, and can be started instantane-
ously when fog descends. The blast of five seconds’
duration every fifteen seconds can be heard at treble
the distance of the old fog-bell signal.

THE HOLMES-ALLEN TROLLEY HEAD IN AUSTRALIA.
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The New Zealand International Exhibition
L y ® I906—1907 & )

PAST EXHIBITIONS OF NEW
ZEALAND.

In 1865 New Zealand made her first
attempt at an international exhibition—
Dunedin being the favoured locality. For
5o young a colony the event was considered
highly creditable, there being 20,831 ad-
missions during the 1oz days it was open.
We have to pass over fifteen years before we
come to the next exhibition, the Industrial
Exhibition in Christchurch in 1880. This
was visited by 23,000 people, the profit from
it amounting to £400. Two vears later was
held the Joubert-Twopeny Exhibition in the
South Park, Christchurch, which was a pri-
vate enterprise, organised by Messrs. Joubert
and Twopeny. It was a much larger affair
than the two previous exhibitions, and ex-
hibits were sent from all over the world.
The area under cover was 114,200 squate
feet, while that of our present International
Exhibition is 500,000 square feet. The affair
was a great success, 226,000 people paying for
admission during the six months of its career.
This was followed by the Industrial Exhibi-
tion at Wellington in 1885, which, though
successful, resulted in a deficit of nearly
£10,000. In 1887 another Industrial Ex-
hibition was held at Christchurch, but it was
not so successful financially as the first one,
there being a small loss. Seven vyears later
a third was held in the same place, and re-
sulted in a profit of fz000.

The New Zealand and South Seas Ex-
hibition, held in Dunedin in 188q, was much
the largest affair the colony had seen. The
exhibition was due to the energy of a number
of Dunediu citizens, a company bsing formed
with a capital of £10,000 to carry it through.
The public subscribed readily, so readily
that the directors speedily took steps to in-
crease the capital to £f15,000. The Govern-
ment gave £10,000 and helped the affarr in
other ways. The building was erected in
Crawford street, and covered about gl acres,
the area of the whole exhibition being 13
acres. During the five months the exhibition
was open it was visited by 625,000 people,
or 18,000 in excess of the population of the
colony then. The cost was £54,070, and
there was a profit of £579. In 18¢% a very
successful Industrial and Mining Exhibition
was opened in Auckland, which resulted in
a profit of £2000, which was devoted to bwld-
ing a Chamber of Commerce. In Igon an-
other Industrial Exhibition was held in
Christchurch. The exhibition which was
held in the new Canterbury Hall buildings
has been described as the best display of
local manufactures ever held in the colony.

THE EXHIBITION OF TO-DAY.

All past efforts, however, have been
eclipsed by the magnificent international
event of 1gob, the 147 acres of buildings
being all too small for the merchandise and
machinery which have been assembled from
all parts to silently testify to the progress
of New Zealand and the nations.

The floor space is about 500,000 square
feet, of which about five-tweliths is taken up
by corridors and avenues. The value of
the exhibits, independently of the pic-
tures, exceeds half a million sterling, and
the pictures are valued at a quarter of a
million.

The Premier, Sir Joseph Ward, in the
course of his spzech at the opening ceremony,
said :—** When the last exhibition was held
in Dunedin, the exports from this country
amounted to £9,400,000. Last year they
were £15,500,000. The imports at that
time were £6,200,000; last year they were
£12,800.000, The depositors in banks and
savings banks have to-day £30,316,954 of
their own money in this New Zealand of
ours. The financial position of the Exhibi-
tion, briefly, is that already the colony has
paid £73,000, and it may bz reassuring to
those of my brother members in Parliament
when I tell them that I am informed upon
the authority of the Chairman of the HExecu-
tive Commissioners that the £64,000 which
we voted during the session will not nearly
all be required. so that there is every prospect
of this great undertaking turning out more
favourably than was originally anticipated.”

THE VISITORS.

‘I'he opening day was a notable event in
the history of New Zealand. Over 37,000
visitors passed through the gates, and
amongst this vast asssmblage were the dis-
tinguished representatives of the over-sea
countries exhibiting, together with the
members of the I=gislative Council and the
House of Representatives, and the judges
of the Supreme Court. So great has the
attraction of the Exhibition proved that for
the first week-ending upwards of 150,000
visitors passed through the turnstiles.

THE EXHIBITS.

The merit of the exhibits is of a high order,
and their range far exceeds in comprehiensive-
ness that which ruled at any former exhibi-
tion in New Zealand. The seven-and-a-half
miles of avenues are flanked with the pro-
ducts of our colonies and of foreign nations.
Every care has been taken by the Exhibition
authorities to provide ample lighting and
good ventilation, and this, coupled with the
general desire on the part of fivms to show
their exhibits to the best possiblz advantage,
helps materizlly to make a tour of the Ex-
hibition an educational, as well as a pleasur-
able, one. '

The Machinery Hall, which forms the
northern annex of the main building, con-
tains, in addition to working and stationary
machinery, numbers of exhibits connected
with building construction and the allied
trades. Here, also, the lighting and ventila-
tion are perfect, and the visitor is enabled
to examine the exhibits with a maximum
amount of comfort. Conspicuous in this
section are the many gas-producer plants,
nearly all of which are working ; while the
exhibit of the Railway Department includes
two locomotives and four or five carriages,
not to mention signal boxes, motor tricycles
and railway apparatus generally. The motor
cars, it might be said, take first place as

regards pleasing and effective show. All
kinds of machinery made in the colony are to
be seen, and the representation in this respect
serves to demonstrate the resources of New
Zealand as a manufacturing country. It is
no exaggeration to say that the Machinery
Hall is an exhibition in itself.

The Agricultural Department have a
quarter of an acre under cultivation outside
the main building, and here nitrogen inocula-
tion and other experiments are being carried
on. ‘The Department’s exhibit in the main
building is very embracive, as it shows in
some form every subject treated in the
interests of the New Zealand farmer.

The FEducation Department presents a
very representative display of work from
the various technical colleges and schools of
art in the different centres. These displays
are very tastefully arranged in different com-
partments, and comprise illustrations and
models in connection with all the leading
trades. Some very fOine engineering and
plumbing work is shown, and some excellent
models of various parts of vehicles. Many
of the designs for tiles and linoleums exhibit
careful thought and study, and considerable
technical ability. Particularly fine collec-
tions have been sent in by the Canterbury
College School of Art and the Wellington
Technical School. The Canterbury College
School of Art exhibit is shown to better
advantage than the Wellington exhibit,
being better lighted and arranged. The
beaten copper work reflects great credit both
on students and instructors. A large portion
of the work which would ordinarily come
under this section is included in the section
devoted to Home Industries, which is in
the same gallery as the exhibit of the Educa-
tion Department.

It is a good sign where healthy emulation
is existent between the Government and
private concerus in helping on the New Zea-

land International Exhibition to success,
and the complete fruition of the most opii-

mistic hopes, as the natural outcome of such
emulation, is inevitable, for the people will
come to New Zealand from afar, and they
will not be disappointed, for the reason that
the Fxhibition is the largest, most complete
and most interesting ever held under the
Southern Cross.

THE GREAT EXHIBITION OF 1851,

The illustrations of the first British inter-
national exhibition, which we print in this
jssue, tend to show the rapid strides which
England had made amongst the nations half
a century ago. This magnificent event,
which has since bzcome familiarly known
as the “ Great Exhibition,” was really the
outcome of a proposition made to the London
Society of Arts by Princa Albert, who
sketched the outline for a great exhibition of
all nations, and proposed that such exhibition
should bz held in London in 1851.

In July, 1849, the prince, in the name ot
the society, applied to the government for
the appointment of a Royal Commission to
organise and manage such an exhibition. As
a result of the agitation then set on foot,
the Commission was appointed early in 1830,
with the prince at its head ; and the exhibi-
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tion was opened by the Queen, in Hyde Park,
on May 1st, 1851. It was held in a wvast
structure of iron and glass planned by Sir
Joseph Paxton, and called the Crystal Palace,
which, as everyone knows, is now located at
Sydenham. ‘The building was 71851 feet
long, by 408 wide, with an additional width
of 48 feet for half the length; the highest
portion was a centre transept 108 feet high ;
the area covered was Ig acres, equal to seven
times that of St. Paul's. The exhibitors
numbered nearly 16,000, about equally di-
vided between British and foreign contribu-
tors. ‘I'he cost of the structure was £170,000
{for use and waste, not for absolute owner-
ship), which, in addition to the other ex-
penses down to the close of the exhibition,
made a total outlay of £292,795. The entire
number of visitors was 6,039,195, averaging
41,938 per day. The total receipts from ad-
mission and other sources amounted to
£508,107, leaving a surplus of £200,000.

THEORY AND PRACTICE.

By PeTER ELLl> MW eLLINGTON

How often the remark 1s heard * Yes, 1t sounds
all right m theory, but :t does not work out mn
practice” , m such cases which 1s_at fadult ? Cer-
tamnly not practice, for as Sir Humphry Davy
declared ‘* one fact 15 worth a thousand theories’
Now, there are ‘‘ theories and-—theories,’” as the
French say, and if theory and practice fa1l to agree
it 15 mainly because the theory 1s sncorrect, and
not that theory and practice are mcompatible
Theory and prachice always agree when theory
is sound ; therefore, * prachical ” engineers should
not despise theory because it sometimes fails
to * show tle reason why.”! It may seem peculiar,
but sound theory 1s founded on fact, and it 1s
a happy combination when practice and theory
go hand-in-hand, and an engineer with a well-
balanced mind commanding this combmation
15 likely to be more successful than erther
the theorist or the practical engmeer. Depend
upon it, that when theory does mnot fit m with
practice, it 1s mot that theory, as theory, is of
less valne than practice, but because 1t has fallen
short of 1ts true value m that particular mmstance,
or has been propounded on a false basis, since
every fact must have 1its true theory somewhere,
whether discovered and elaborated, or not., Pro-
bably the reasons why so few successful 1inventors
spring from our colleges and s0 many come from
practical men 1s that the practical man 1s m pos-
session of ascertamed facts based on his exper-
1ence, which cannot be gamsaid; and whether
these facts can be successfully theorised on or not,
they are facts; and the practical man knows
that if he bases his 1ideas on these solid facts he
is on safe ground—hence the great value of actual
experiment. Actual experiment may 1ntroduce
important ¢lements which theory may have
ovetlooked or wrongly caleulated; on the other
hand, the mventor without theory, especially
if s experience of facts 18 hmited—and no man
can experience all the facts 1 the engineerng
world—will have a hard row to hoe to bring his
ideas to frmtion. There 15 not the shghtest doubt
but that some theories are absolutely sound and
consistent with solid facts, but smce all progress
15 the result of ewvolution, theories must evolve,
and some of the theories to-day must disappear
and give place to others, as surely as the sun shines
and that day follows might. Why are scientists
s0 anxious to get to the North Pole ? Why not
be satisfied with their theory ? Simply because
they are in the halat, and properly so, of proving
their theories by absolute fact, based on expen-
ment or actual experience. Who would have
divined the existence of electrical energy—now
such a handmaid of our civihsation—apart from
the experience, accidental or otherwise, of the effect
of electricity on our senses ?  This is a self-evident
fact, without a suspicion of theory. Theory
has its place, but 1f we pin our faith wholly to 1t
our progress will be slow and the practical experi-
mentalist will distance us m the race of improve-
ments, although he may wade through a maze
of intricacies.

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 owver.
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THE IMMENSITY OF SPACE.

Tue first thing to realie about the stars 1s the
immmensity of the distances which separate them
from one another. If we attempt to express
such distances as those of the stars m ordinary
units of measurement, we have to deal in numbers
which are qute beyond any power of mental
reahsat:on. In order to get over tlus difficulty
astronomers have iniroduced a new unit for the
measurement of stellar distances. This 13 known
as the lhght-year, or the distance which hght,
travellng at 186,000 miles per second, would
traverse 1 a year. One very curious consequence
follows from this way of measuring stellar distances.
When we look at the star-strewn sky we are fathom-
g the depths, not merely of space, but of time,
We do not see any siar as 1t was when the hght
which affects our retina set out upon its journey.
And, as almost all visible stars are set at very
various distances from the earth, we see them
all at different periods. 1f we look at the constella-
tion of Orion, we see the bright star Bertelguex
at the head of the constellation as 1t was 126
years ago, whilst Rigel at the foof 15 wvisible by
[ight which must have started at least three centuries
before 1t reaches wus. Sirins, however, which
“ bickers ” nto red and emerald to the south-
east of Orion, we see by light which only started
eight or mine yearsago. It isplausibly suggested
that some of the famtest stars visible in our largest
telescopes may be as much as 3o,0oc light-years
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of her whereabouts over 7oo miles. Being due
at Plymouth early on a Friday morning she was
In communication with her port on Wednesday
at mid-day The French liner “ La Provence”
lately was in commumecation with Poldhu and
Cape Cod at the same time, bemng 1800 miles
distant from England and 1700 from America.

Britain’s Seaborne Trade.

—_—

REMARKABLE RECORD OF COMMERCIAL
POWER.

A remarkable statement of Britamn’s seaborne
trade 15 contaned i a Blue-book on *‘ the Navi-
gation and Shippmg of the Umted Kingdom
for the Year 1905 " just 1ssned.

The total nmmber of wvessels of all national-
1ties which entered at ports mn the United Kingdom
durmg the year was 066,840, with a tonnage of
35.623,974. The total of trade, entries and clear-
ances amounted to 112,040,734 tons, as against
104,773,108 tons 1m 1903.

London mnaturally occuptes first place with
10,814,115 tons entered Laverpool comes next
with 7,806,844 tons, and Cardiff next with 4,337,720
tons. In 1903 Dover only entered 951,662 tons,
whereas last year the total rose to 2,928,741.

The total number and tonnage of vessels belong-
ing to the Umted Kingdom, which were actually
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away The new star which recently displayed
itself m Perseus was shown by an ingenious tramn
of reasoning to be 300 light-years distant, so that
m 1902 we were able to watch the progress of
a stellar conflagration which really occurred about
the time of the Spamsh Armada An mgenous
French astronomer has based on this fact the
pleasant phantasy 1 which he :magines that
a disembodied spirit, able to move with the speed
of thought, and cndowed with supernatural powers
of vision, may at will behold any incident which
had ever taken place on the earth under an open
sky by transporting itself through space to the
pomt which the lhght waves emitted by that
mcident have reached m their endless journey.
Such a bemg, placed at the distance of Canopus,
might now be watchmg the massacre of St. Bartho-
lomew, and by travelling thence m a straight
Ime towards the earth 1t would be able to pass
i panoramic view the whole subsequent course
of the world's history. Of course, there would
be considerable gaps, due to clouds, to the rotation
of the earth, and to the fact that a great part
or the earth’s history has been conducted indoors
But the geneial 1dea 15 perfectly sound The
old superstition of the Recordimg Angel mught
be replaced by this modern discovery of lLight-
waves which travel for ever out mto boundless
space with their story ot human actions and suffer-
mngs.

The Hamburg-Amencan lmer ' Kaiserin Auguste
Victora *’ has just made g record m giwving notice

OFFICE AT THE NEW ZEALAND INTERNATIONAL EA{IBITION

m trade or 1w fishing, were 14,321 vessels and
10,397,761 tons. The number of persons employed
numbered 263,686, as aganst 257,037 in 1903,
and 259,489 1m 1504 The numbers of Bntish,
foreigners, and lascars emploved i these three
years were as follows —

British Fareigners Lascars.
1503 176,520 40,396 41,021
1904 176,975 39,832 42,682
1903 180,492 39711 43,483

The toial tonnage of vessels built (exclusive
of vessels erther for the Royal Navy or for foreigners)
was 851, 433 tons last year, compared with 629,069
i 1903 The tonnage of vessels built for foreigners
was last year 197,013—234 vessels.

Large Hydro-Electric Power Plant.

One of the laigest artihicial storage reservorr hydro-
electric power plants in the world 15 under construe-
tion on the river Sihl, 1 the Canton of Schwytz,
Switzerland. A dam go ft lugh and 350 ft, long
will impound the water mn a lake with a surface area
of two square miles The capacity of the reservoir
will Bbe 23,360,000000 gallons. The generating
plant will be upon the shore of Lake Zurich, and
will be operated under a head of 1 575 £t It 15 esti-
mated that a contimuous supply for 20,000 h p.
will be afforded, or for 45,000 b p, if operated only
ten hours per day.
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k RECENT DECISIONS.

PATENT. CoMBINATION. INFRINGEMENT. — A,
and T. Burt, Ltd. are the assignees 1 Dunedin
of the patent for a sky-light known as '* Wade's
Improved Iron Sky-light Frame.” Tlus patent,
about which there has probably been more htigation
than about any other in New Zealand, 1s for a com-
bination metal sky-lhight frame, 1n which the glass 1s
used without putty, and i which by means of a cap
for preventing the water getting m and by means of
wires as described 1 the specification for allowmng
water which might get n to get out again, the sky-
hight 15 rendered practically water-tight, There 1s no
provision for carrying off water caused by condensa-
tion on the mner side of the glass. Messrs. J. and
F. Chnistie, of Dunedin, manufactured and sold a
metal sky-light frame, which was made water-tight
by securing the glass with putty, m which ihe
capping was on the top end and the two siules
only to protect the putty from the sun, and which
had channellmg for cartymg off water formed by
condensation on the inside of the sky-hght. Messrs
A.and T. Burt, Ltd sued Messrs, J.and F Chnstie
for infringement of Wade's patent. HEeLD by
Cooper, J. that Wade’s patent was a combmation
for mmprovements to bring about 1 an 1mproved,
simpler, and cheaper manner a result known before,
that 1t fell withm the doctrme of Curtis v. Platt
viz, that where a combination only 15 claimed for
tmprovements to bring about a given result well
known before, the patentee must be held to the
particular combination which he described, the
doctrine ¢f mechanical equivalents does not applv
and there 1s, therefore, no wfringement unless the
particular combimnation be taken. Hzrp further
that Christie & Co. had not taken Wade’s combina-
tion, and that they were entitled o succeed on the
anthority of Curtis v, Platt, but that, even 1f the
case did not fall within the rule estabhished 1n Curtis
v. Platt, there had been no miringement, as they
had not by mechanical equivalent® or otherwise
taken the pith and marrow of Wade's patent. Their
sky-light was a different sky-light, constructed on
a different principle, and the object aimed at by
them, viz,, a water-tight sky-hght, was obtained by
the means (the use of putty} which it was the mam
object of Wade's invention to avoid. 4. and T.
Burt, Ltd., v. J. and F. Chrishie. IX Gazette L.R. 61,

SALE. AUTHORITY Te SELL. PRINCIPAL AND
AGENT. OFFER AND ACCEPTANCE. Mr. John Taylor,
after some correspondence with Ewmg, Kmg &
Barry, a firm of estate agents, who wanted him to
sell the Royal hotel, wrote on z7st October offering
to sell the property for £6,100, statmg I only
give you this offer for 8 days.”” On 23rd October
Mr. Baker, the prospective buyer, refused this offer
and made a counter offer to buy for £6,000, which
Mr. ‘Taylor refused on 25th October. On 26th Octo-
ber Mr. Baker and Ewing, King & Barry, purporting
to act as Taylor's agents, entered mto an agreement
for the sale of the Royal hotel by Taylor to Baker
for £6,100. Mr. Taylor, having dechned to sell, was
sued by Mr. Baker for specific performance of the
agreement. HELD that in order that a vendor of
real estate may be bound by a contract entered
into on his behalf by an agent who has heen em-
ployed in and about the sale, it must be estabhshed
that the agent was not merely employed to nego-
tiate a sale, but that he had definite instructions to
sell, that Messrs. Ewmng, King & Barry had no
authority to conclude a contract of sale. and that
the sole extent of their agency, if any, was to make
a definite offer to a definite person and that, on
the refection of this offer, their authority came to
an end. The suit was therefore dismissed Baker
v, Taylor. VI N SW. State Reposts 500.

AcT OF BANKRUPICY. SECURED CREDITOR TEN-
DERED REPAYMENT —The Umon of London and
Smith's Bank, Ltd made an advance on certam
securities to Ponsford, Baker & Co members of the
Stock Exchange, who subsequently were declared
defanlters. The official assignee of the Stock Ex-
change thereupon proceeded to collect the firm’s
assets tendered the Bank the amount due on the
securitzes and requested 1t to hand them over  The
Bank refused to do =0 on the ground that as the
official assignee was assignee of all the firm's proper-
ty, an act of bankruptey had been commatted within
three months, of which the Bank had notice, and
that therefore the Bank would not be protected, The
official assignee and the firm sued the Bank. Herp
by the Court of Appeal that a man who has com-
mitted an act of bankruptcey is not entitled to deal
with his estate, has no right to eather 1t 1n 1f 1t 18
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not already m hand, or to make payments to hus
creditors out of that which he has actually at his
command, and can give no good discharge to a
debtor who pays Inm with notice of the act of
bankruptey ; that if such a payment by a debtor be
made under an order of a Court the debtor obtains
thereby a valid discharge, but the Court ought to
cdirect the money to be kept m court until 1t 15 seen
whether the plamtiff 15 entitled to 1t or the repre-
sentative m bankruptey of his estate. HELD, there-
fore, that the proper course was to direct the Bank
to delwver up the secunities to the official assiglee
upon payment by him of the amount due he under-
taking to hold them until 1t was ascertamed whether
bankruptcy would supervene within the three
months, otherwise the action would stand over
until the period of three months had expired. The
Banl was allowed 1ts costs of the action and nterest
antil actwal repayment Ponsjord, Baker & Co.
v Umon of London and Swutl’s Bank, Iid, 22
Tunss LR, 212,

LIBEL. LraBILITY OF PRINCIPAL FOR MALICE oF
AGENT. TRADE Union's REPoRT The Australasian
Institute of Marme Engneers, a trade union,
pubhished 1 1ts report of its 7th conference, a
resolution passed at the conference, containmg alle-
gations agamst Mr Hay, a former member of the
Imstitute, whick were untrue and defamatory. In
an action for libel brought by Mr. Hay aganst the
Institute, evidence was given that the secretary of
the Institute, who handed the report to the mem-
bers, knew that the allegations were untrue. The
Jury awarded Mr Hay £i,500 damages The occa-
s1on of the publication of the report was privileged,
that 1s, an action for hibel tor anythmg contamed m
the report would not lie unless mahce were proved
on the part of the Institute or some person for whose
action they were respongible  This verdict was set
asile on the ground that there was no evidence of
oexpress malice on the part of the Institute Hulp
fon appeal) by the High Court ot Australia, that
the knowledge of the secretary that the allegations
were untrue could not be imputed to the lastitute
as that knowledge had not been commumcated to
the secretary for the purpose of bemg trapsmitted
to his master the Institute, and further, that even
1f the secrefary’s knowledge could be imputed to the
Institute, yet as1t was not shown that the govermmng
body did not believe that 1t was their duty to pnblish
the report to the members, there was no evidence
of malice and the Institute was not deprived of 1ts
protection of privilege. Hay v, The Australasian
Tnsitute of Marine Engineevs. 3 Commonwealth
L.R. 1002,

InsuraNcE. RIsk VERBALLY REFUSED BY AN-
OTHER OFFICE, MISSTATEMENT  Mr. Cntchley m-
sured his furniture and effects for £200 with The
Atlas Insurance co  They were destroyed by fire
He sued the Company for the amount insured for.
To the question in the proposal form “ Has the
nsk been offered to or refused Ly any other
office ? * Critchley answered “ No"  Before
effecting the insurance with the Atlas Company,
Critchley had asked Mr. Callender, agent for the
Yorkshire Fire Insurance Company, to take a lme
on his furniture for £1oo. Callender submuitted the
risk to the Yorkshire Company, 1t was declmed by
the manager, and Callender mformed Critchley that
the Company would not accept the insvcrance as
they already had enough on the building, Herp
by Cooper, J. that the answer to the question m
the proposal was 2 material misstatement, which
avolwded the insurance, and that the proposal or
refusal need not be m writing. Critchlev v. The
Allas Insurance Company. IX Gazetle L I 7

Brii oF SarE. NON-REGISTRATION oF DDEBEN-
TURE OF FFOREIGN CoMPANY.—Section 2 of ** The
Chattels Transfer Act, 1880" exempts from the
operation of the act “ debentures and mterest
coupons issued by any company or other corporate
body, and secured upon the caprtal stock or chattels
of such company or other corporate body " HeLp
that a suruilar section 1z the Bills of Sale Act, 1
which the words *‘incorporated company ” were
used, applied only to local companies, and conse-
quently that a debenture of a foreign corporation
required registration,  The Transport, Trading and
Agency Co. of WA, Tid v Swuth. VIII Wesicrn
Australean L B 33

TirRE INSURANCE AVOIDANCE 1 UNTRUE
STATEMENT Mapi TFaisE STATCMENT 1IN Pro-
POSAL FILLED N BY AGENT. Mr Berechree m-
sured buildings with The Pheemix Assurance Com-
pany, Lid, through their local agent who gave
a cover for fourteen days ounly, subject to the mana-

gers approval and sent the proposal on to the Com-
Ppanyv According 1o the policy an untrue statement

in the proposal was to avord the policy, and fraud
or falsehood 1n the claim for loss under the policy
was to work a forfeiture ot all benefit thereunder.
In the proposal which was filled up by the agent
and 1n the notice of claim after the fire, Berechree’s
mferest in the premuses was falsely described (o
a material extent, such description having been 1n-
serted by the agent mn the proposal alter 1t had been
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signed Iy Berechree. In an action by Berechree
agamst the Company the jury found that the false
description in the claim was not wilfully and in-
tentienally untrue, and that the local agent in falsi-
fying the proposal was acting as the Company’s
agent. HEED by the High Court of Australia that
the agent could not be considered as the Company’'s
agent m fillng 1n the answers in the proposal, that
i the proposal as transmitted was affirmed by
Berechree, the policy was vitiated by the falsity of
one of the answers | if 1t was demied there was never
any completed contract between the pariies, and
the plamtiff could at most recover back the pre-
mium i an action not founded on the pohecy, Tihe
Phanx Assurance Company v. Berechree. 3 Comi-
monwealth L.R. 946.

CompanNy. WINDING-UP CONTRIBUTORY COM-
PROMISE.—AN arrangement was made between
M'Lean Bros. and Rigg, Ltd , the executors of Silas
Harding, a shareholder, and the admimistrator of
his widow, to whom the Company was indebted,
that Mrs. Harding’s claims agamst the Company
should be released m consideration of the Company
handing over certain properties, releasing the estate
of Silas Harding from all habihity 1n respect of the
uncalled hability on his shares 1 the Company, and
registering a transfer of the shares from Harding’s
executors to one, Metzler. The transfer of the
shares was sent to the Company, but never regis-
tered, although the agreement was acted on by
both parties, The Company passed a resolution
to wind up and apponting a hiqudator, at a meeting
at which there was not a quorum  The hquidator
made a call and sued 1n the name of the Company
the esecutors of Silas Harding for £7.300, the
amount of the call on his shares in the Company.
HELp that the above arrangement was within the
powers of the directors and of the Company, was
for valuable consideration, and amounted 1n equity
to a release HELD further that a section of the
Companies Act vabdating the acts of directors,
managers and hqmdators de facto, notwithstanding
any defect that may be afterwards discovered in
their appomtments or qualificatzons,” did not cover
this case, where there had been no appomtment at
all, and therefore did not validate the call made by
the hgurdator Judgment was therefore grven for
defendant  M'Lean Bro< and Rigg, Lid , v. Grice.
X Viclortan L.R. G1o.

BaNkER. ForGERY NEeGLiGENCE OF
CusTOoMER. EsTOPPEL.—The three directors of
The Lewes Sanitary Steam Laundry Company
(Lmuted) appomted the son of the chairman
secretary of the Company. The chairman, but
neither of the other directors, knew that Ins son
kad four years before forged his signature to a docu-
ment, but since that time the son had Lved an
honest hfe. The directors allowed the secretary
to have the custody of the Company's cheque
book and bank pass-book, and did not require
tum to produce the cheque book for mspection
at the directors’ meetings The signatures of
one director and the secretary were required to
the Company’s cheques. The secretary forged
the signature of a director to a number of cheques
purperting to be drawn on behalf of the Company,
and obtamed payment thereof from the Company's
bankers. He not only escaped detection Tfor
long by his subtlety 1n forging the bank manager’s
signature and obtaimng a duphcate pass-book,
whnch he produced from time to time to the directors
and from which he omitted all matters connected
with the forged cheaues, but actually won from
the auditor an encomium on the excellence of
s book-keeping  When the forgeries were at
last discovered the Bank claimed that the Company
was estopped from asserting the mvalidity oi
the forged cheques, by the directors’ neghgence
(2) 1n appomting as secretary one whom the chair-
man knew to have committed forgery in the past,
and (b) m giving hum possession of the cheque
book and net requinng 1ts production for mspection
and 1 not discovermg the entries of the forged
cheques 1 the bank pass-book The Company
sued the Bank to recover the amount of the forged
cheques HEeip by Kennedy, J. that there 1s
a duty on the part of a customer of a bank to be
careful not to facihtate any fraud which when
it has been perpetrated 1s seen to have, 1n fact,
flowed m natural and uninterrupted sequence
from the neglgent act But m order to relieve
the banker from the consequence of paying money
on a forged cheque 1t is not enough for the banker
to show that the conduct of his customer enabled
him to pay money upon the forged cheque. I
15 not enough to show that the customer gave
occasion for his so forging—that difterent condaci
would have prevented the fraud and the payment
by the banker. The carelessress of the customer,
unconnected with the act itself, cannot he pui
forward by the banker as justifying Ius own default
Hewp further that the facts did not justify the
defence of estoppel by mneghgence. Judgment
for the Company. Lewes Sanilary Steam Laundy,
Company (Limuted) v. Barclay & Company (Limated)
zz Times, LR 737.
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By FrREDK, Brack, A.M, InsT, E.E
(Engineer, Waihs Water-Power Scheme)

PART II.

Ong of the most wide-spread views concerning
hydro-eleciric power supply 1s that 1t must of neces-
sity be cheap to the consumer, ‘' because the water
costs nothmg.” 1If a steam or gas-producer power
station 15 installed to supply electricity, there 1s the
monthly coal bill. How can any engmeer justify the
recommendation of a fuel-using plant if a water
power is anywhere withmm transmssion distance ?
The hold that this fallacy has upon many wntelligent
people 18 hittle short of marvellous. It 1s a product
of the popularisation of an ntricate and difficuls
engmeering subject, which forcibly appeals to the
imagmation of the publc mund by reason of the
great results sought. It has always been an admur-
able thing for the progress of electrical engineering
that the general public shonld have taken a keen
interest 1 each notable step of 1ts development—
from telegraphy to hghting, from lighting to cty-
power supply and traction. Now public attention
18 directed to the electrification of great railway
systems, and the transmission of power over wide
areas of country. This interest has had a stimu-
lating effect, both mentally and materially, thus
giving to engmeers higher imaginative power and
the means with which to carry out big undertakings
But whenever the public’s ideas force the pace of
development, disaster is certain to result This
occurred m England in the early days of electric
lighting, when the public demanded great under-
takings all over the country, notwithstanding that
the best technical opimion was adverse. The move-
ment was years ahead of the times and of the state
of electrical knowledge, and 1t ended in great
failure, with much loss of capital, and a set-back
to electrical development, The more alluring the
possibilities, the greater 1s the risk of this expenience
bemg repeated, and I am satisfied, from personal
discussion with numbers of business men 1w all
parts of the colony, that there 15 o danger of hydro-
electric development bewng seriously mjured by the
efforts of public opimon to employ i1t mdiscrimi-
nately. Water does cost somethung Tt costs the
whole of the capital charges upon the hydraubce
works that harness 1t and make 1t avalable, 1t
costs also the capital charges upon that proportion
of the entire wnstallabion from turbines to selling
end of transmission hne—not mfrequently 15 or
20 per cent, of the whole—that does nothing but
supply the energy dissipated in the unavowdable
transpuission loss, These capital charges, 1f the
transmission 18 a long one, or the harnessing of the
water difficult and costly, or for both reasons to-
gether, may be so heavy that the energy, when 1t
reaches the market, has cost three or four times the
money that 1t could have been obtamned for, if
generated locally from coal.

Some months ago it was seriously suggested that
the Huka Falls in the centre of the North Island
should be harnessed and made to supply electricity
to Auckland and Wellington. In an mvestigation
that ¥ was instructed to make of the proposal, the
results of which have been published, I found that
under the most favourable conditions—too favour-
able, in fact, to be obtamed for several years to
come-—it would be impossible to deliver energy
Wellington in bulk for less than 6d. per horse-
power hour, When retailed to the consumer the
cost could not be much less than 8d. At the present
moment the power user in the capital city,making
his own energy from coal, often 1n a wretchedly
uneconomical steam plant, does so for a total cost
of rarely more than 3d., and i1f m a producer-gas
plant, for 1d.! Why should Huka power be so
costly ? Because of the enormous cost of the water;
i other words, because capital charges would
have to be paid every year on the cost of
harnessing works, generating plant for supplying
the energy expended mn overcoming transmaission
line resistance, the transmission line itself, and a
large amount of transforming plant—all of which
sources of expense wounld be non-existent m the
case of a steam or gas-producer installation The
figures are worth a little consideration

Capital Cost for

10,000 h p

Hydraulhe works .. .. .. £100,000
Generating plant supplying

transmission losses 25 000

Transmission hne 150,000

Transformers .. 35,000

£310,000

Capital charges at 5 %, per annum £15,500
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To this annnal cost must be added depreciation and
mamtenance, items which together would certainly
not be less than 8 per cent., that 1s, £24,800. Now
we have the cost of the Huka water, viz., £40,300
per annum  Forty thousand pounds would buy
a big lot of coal. After going to all this expense
the hydro-electric energy would be landed m a city
where coal of good guality 1s sold for zos per teon,
and where even an obsolete form of steam driven
electric station offers energy to all and sundry at
less than 3d. delivered.

Quite recently the chief engineer of the Public
Works Department,-Mr., P, S. Hay, M.LC.E., has
condemned the Huka Falls proposition, not, how-
ever, on the grounds of the excessive annual cost,
but because of lack of sufficient water to furnish
energy to all the chief markets of the North Island.
It 13 signmificant of his sentiments that whereas he
states that ‘‘ Wailkaremoana 1s the only scheme
which could be consudered in connection with any
proposal to serve all the North Island from one
power station,” he does not recommend the Govern-
ment to develop that power in hieun of the abandoned
Huka, Everything I have said about Huka applies
with eqnal or even greater force to Waikaremoana,
which, according to Mr. Hay’s valnable and inter-
esting report on the colony’s water powers, 15 much
the better power of the two. Ina word, the position
of both Huka and Wailkaremoana, far remote from
markets, 13 fatal to thewr value.

I have dealt with the case of the Huka Falls
at this length because 1t 15 {or was} a specific pro-
position, and because also it forms a most effective
1lustration showing how enormous may be the cost
of water to the owners of a hydro-eleciric trans-
nussion plant. The truth that this analysis drives
home 15 that every hydro-electric scheme should
be the subject of detailed investigation to ascer-
tain the probable cost of the power 1t 1s to furnish
by the time the consumer 15 reached, and that while
such a scheme as the Huka one may be possibly
the worst example of hydro-electric aberration n
New Zealand, other propositions of lesser degree
may be just as unsound commercially, because
utterly ncapable of meeting and overcoming
competition from power derved from coal

The capital cost of hydro-electric development
cannot be stated mn fignures of peneral application
Obviously, hydraulic works will vary enormously
according to the physical surroundings. About the
only constant feature they possess 18 great magni-
tude and if anvone doubts this let him turn to
Mr Hay's report, already referred to, or look up
the articles describing underfakings constructed
duting the last few years that have appeared in
the techmical press. A pomt generally everlooked
15 that hydrauhc works are not a hqud form of
asset. They cannot be transplanted :f the under-
taking of which they form part—usnally the most
expensive part—is not a financial success. Here
18 another important reason for exhaustively ex-
amimng the prospects of every scheme The cost
of turbines or, 1 the case of lugh falls, Pelton wheels,
varies to a considerable degree, depending upon
the volume of water io be dealt with in securing
a given horse power. The greater the fall, the maore
substantial and massive must be the condwit hne
bringing the water from the mtake to the penstock.
In the majonty of cases, the hydraulic works must
be constructed, from the first, to the full size neces-
sary for utihsing the ultimate amount of power
that will be required, as it 1s often mmpossible to
only partially harness a rwer, and always much
more costly to construct conduits or tunnels one
after the other, as needed, than to make one of
full size at the start of operations. The cost of
dynamos and transformers per kilowatt 1s less vamn-
able than the other items, while that of the trans-
mission line per mile 15 full of uncertainty until the
route 15 surveyed and a contract made for the pur-
chase of the copper. Here, however, 15 the sum-
mary of an estunate recently worked out for an
undertaking to supply light and power to a city,
1t being clearly understood that the hydrauhc-works
cost 18 peculiar to this scheme and 1s absolutely no
criterion for any other The power hounse 1s situated
t7 miles from the city boundary the mstallation
has to be capable of dehvermg 3000 h.p. to the low
tension city mains, and the transmssion hne crosses
open settled country, free from flood and landslide

risks The amount of fall 15 35 feet.

Hydraulic works . .- .. 446,000

Turbines and dynamos {3600 kp
capacity at turbine shafts) 16,000

Step-up transformers and switchgear
{3450 hp capacity) .. . 6,000

Transmission hne (1 circuit of 3 wires,
each 3/10" dia.) .. .. . 10,500

Step down transformers and switch-
gear (3000 h.p. capacity) 5,500
84,000

Buildings, engineering costs, and
sundiies 7,000
Total f91,000

The two notable features in this are the low cost
of the hydrauhc works, due to natural smtability
of the river, and the high cost of the transmission
line, due to abnormal price of copper.

In calculating what will be the cost of energy
delivered to the consumer, it 15 necessary to first
estimate the hkely demand and 1ts average daily
character. For an industnal market of the best
kind, the demand will be comparatively steady for
10 to 12 hours daily m the summer months, and
for 12 to 15 hours daily in winter, 1t bemng reasonable
to assume that the great bulk of domestic and
public ighting will be secured. A market of poor
wmndustrial character will rarely, if ever, justity a
hydro-electric scheme, no matter how good the
prospects of highting may be, unless the hydraahc
works can be of an extremely mexpensive character,
and the transmission lne a short one. A market
comprised almost entirely of electnic raillway supply
18 happily not common, for it 18 about the worst
and most expensive of any to handle, except in
cases where a frequent service of cars s run, and
in this event 1t should—as already explained—soon
become a mixed market. The actual duration
and extent of demand can usually only be fore-
casted by a detailed investigation, includmg a
thorough canvass of the distnict or districis affected ;
and when this 1s done the personal equation still
comes 10, for experience, and what I can only term
a tramned rtwition must be brought to bear upon
the mathematical result. Having arrived at a con-
clusion, 1t 15 then comparatively a simple matter
to divide the maximum supply capacity over a
certain number of turbmes and generators, and to
fix the capactty of spare plant, 1t being of course
nevessary to include i the demand on the gene-
rators that amount of energy which 1s expended
at time of full load n overcoming the resmstance
of the transmission line, The three great factors
m determimng the cost to the consumer are . Farst,
ratio of normal lpad to maximum load m extent
and duration , second, capital charges on the total
cost of installatton, and third, length of trans-
missiton lme. The mmportance of the first and
second factors I have endeavoured to explamn ; the
third one 1s bound up with the other two as regards
carrymg capacity and cost, but calls for additional
treatment on the score of absorption of energy.
With any given size of line and given wnput of energy
the greater the distance that energy 1s transmttted,
the greater will be the transmission loss, and there-
fore the smaller the output. The loss 15 a loss of
pressure (volts), not of quantity, just as water
forced through a long length of pipe emerges with
some loss of pressure (ibs. per sq. in.), but still the
same quantity or number of gallons. No matter
how great the pressure of input, some fraction must
he absorbed n the hine by forcing over it the quantity
ongmally put m and ultunately taken out. 1t
15 commonly spoken of as ‘' transmission loss,”
but 1t 15 only a loss 1n the sense that 1t 18 expended
in domg necessary work., Within the practicable
variations of pressure 1t 1ncreases with the dwstance
of transmission, proportionately increasing the
cost of energy output, until a commercial limit 1s
reached when that energy becomss too dear to com-
pete with coal. It 1s this factor, which i conjunc-
tion with capital charges, klls more hydro-electric
schemes at their first mvestigation than any other.

A still further factor in determiming the cost of
supply 1s operatmg costs—wages, salanies, sundry
materials, maintenance (mcludmg cost of patrolling
line), and repawrs. As a general rule, however, the
influence of this i1tem 1s small compared with the
others mentioned, unhke the steam or gas power
mstallation, where 1t 1s always a very maternal 1item.
This being so, a detailed discussion of it may be
omitted for the present, as bemng of more purely
technical nterest.

The question of what constrtutes a good enough
market to justify a hydro-electric mstallation 1s
not easily answered, yet 1t 15 the alpha and omega
of the whole subject. Occasionally, as in the recent
Horahora proposition of the Wailn Gold Minmg
Company, the market 15 a defimitely assured one,
and thus the commercial practicability of the scheme
can soon be determuined. But the average scheme
1s for a general public supply, the extent of which
has to be estimated. All the qualities that make
for shrewd business management with an up-to-date
resourceful pohcy will have to be employed yet
these will fail if the market 1s incapable of being
made sufficiently large and progressive enough to
give a return on the capital mvested. Industrial
towns are neirly always essential, but 1f they possess
supplies of cheap coal they will not constiiute a
market, unless the hydro-electric plant can be eco-
nomically mstalled within close reach. In New
Zealand every town which runs a freezing works
or can lay claim to having o 1ts neighbourhcod
a dozen or two flax mills or a few saw mulls, and
happens to be within a hundred miles of a water
power, considers that 1t 15 enfitled to the benefits
of hydro-electric supply. The colony 1s not yet
thickly populated enough to enable these small
centres to exist in clusters, Unlgss, therefore, they
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he upon or very near the route of a transmussion
Iime supplymg one of the larger cities, they do not
form adequate markets. In parts of Switzerland,
where there 15 a waterfall of some size or other m
nearly everyone’s back vyard, demands of this
character may often be met, but until towns 1n
this colony acquire the habit of forming themselves
on the lower stopes of alps, 1t would be preposterous
to attempt it here. The nearest approach to this
that we have at present 1s the case of certain mining
towns, and as the power requirements of these are
usually considerable, they at least offer a promising
field for close exammation. The hard fact has got
to be faced that, with occasional exceptions, the
only possible markets of any value for hydro-electric
energy are the cities, and some sections of the rail-
ways, while, most unfortunately, the majority of
the practicable water powers are many leagues from
anywhere—and good coal 1s only 135, to 255, a ton
in the heart of the marlet. To disregard this
stubborn truth and expect power users to buy
energy simply because 1t 15 hydro-electric energy,
1s foolsh. Any glamour the water power may
have will not last five seconds, 1f 1t turns a factory's
monthly coal power bill from a sovereign mto an
electricity till of 2 guinea, for the same output of
wares. I do not hesitate to say that the only alter-
native to this, wm many of the hydro-electric
schemes now proposed, mvolvimg long fransmission
distances, is to sell the energy below cost price—
very much below i most cases. If undertakings
are to be run without becommg a direct burden on
the general body of tax-payers (assuming there to
be state ownership), long distance transmissions
are inadmissable in New Zealand A zoo-mile pro-
position might just as well be a 200,000 mile one—
to the moon. There would be about as much supply
done from the one as from the other

Finally, a word may be sard as to the posstinlity
of taking Mahomet to the mountam, when 1t costs
too much to take the mountain to him. Can the
market be taken to the water power ? 1 see no
possibility of doing se, but by the ordinary develop-
ment of the country in population and mdustries
If the raw matenals of manufacture can be obtaed
cheaply near the water power, andl the cost of trans-
port of the fintshed articles to their market 1s not
excessive, the market may eventually go to the
water power. It 15 a moral certamty that the
manufacturing interests of the existing cities cannot
be transplanted from the sea-board to far nland
sites all m a hurry, I, for one, do not think they
will ever be transplanted, though 1t 15 reasounable
to suppose that 1 course of years, as the country
becomes more and more developed, and coal per-
haps becomes a hittle more expensive, and city ex-
penses heavier, that idustrial development will
gravitate mland. When that day arves, the Huka
Falls and Waikaremoana may come mto their glorv
—but 1t 15 not yet,

Wlule some people were dining at o Winchesicr
{Eng ) hotel a salmon was put on the table and
it was found to possess two distinct Dackhones
joed at the taul.

Manufacture of Malleable Iron.

—_— e —
MALLEABLE 1101 1s now principally made from char-
coal pig wron, to which 1s added & percentage of scrap
and sprue, culled work, gates, runners, and shrinkers
resulting from previous castmg operations bemg
swtable. When coke pig iron can be found, which
has been made out of a good quahity of coke, 1t 13
also used.

There are two principal kinds of furnaces used
the cupola and the open hearth. The cupola 1s the
cheapest and reajly the best of the highter patterns,
when a umiformly superior metal 1s not required.
The open-hearth furnaces are much better for heavy
work, and a much superior uniformity can be ob-
tammed by ithem There are mn the United States,
says a writer m the American Machiist, only ten
foundries which use the open-hearth furnaces. To
run them economically they must be run continu-
ously, and have a skilled workman to run the mixer
well. By means of the open-hearth furnace the iron
1s not only melted, but refined. The usual Iinuits of
these furnaces are from 13 to 20 tons at a heat,
They will run 300 heats without repairing, and 1,000
heats before rebuilding. Still the cupola 1ron does
the majority of the business, though 1t 15 considered
mfenor and requires 200° F. more to anneal than the
open-hearth iron.

There are two kinds of fuel in general use for the
furpace  a hard, close-gramed coal requiring a
straight forced draught with an air pressure of about
4 to 5 ozs., or a Siemens-Martin furnace using fuel
oil.  Since sulphur 15 undesirable and 1s always con-
tamed, to some extent, 1 the hard coal, and not n
the oil, 1t g1ves the ol an advantage. It 1s easler to
regulate the o1l burners, but the expense 13 shghtly
greater. The regulation 1s, too, a great advantage,
for af the leat 18 run too hsgh in the fumace it will
burn the wron, especially if 1t 1s low 11 sthcon. Ths
does not show 1n the casting, but gives it a high ten-
sle strength without elongation. T 15 due to the
nterior arrangement of the molecules.

After the castiugs have been chupped and sorted
they are packed in won annealing pots helding about
800 Ibs of wron. The are packed into these pots
together with a packing of clean, heavy forge scales.
Great care must be taken in the packing 1n order
to avord distortion during annealing, and the pots
must be packed full. A sprinkhng of powdered
quicklime, sal-ammoniac, murniatic acid or any oxi-
dising agent 1s then put on to the packing to assist
n the apnealing, and also in dumping the pots after-
wards. The fuel used anneahing 1s m most cases
coal. However, many of the modern foundries use
oll or gas burners. These latter are generally con-
sidered better, not so much on account of expense,
but because they are cleaner and permit better regu-
lation. Good 1ron can easily be spoiled in the anneal-
mg ovens unless the greatest heat 1s brought out
at Just the nght tume.  This 18 very hard to do with
coal ovens, and requires a great deal of experience.
An experienced man can tell whether the heat is
right or not by the colour of the mside of the oven.

The time necessary for anuealhng varies with the
mixture of the wron more than with the size of the
castings, and 1s from three to ten days, mclading
the time necessary to cool the pots. In the first
thirty-six hours the oven 1s brought up to the
maximum heat of about 1,230° or, better, 1,350°F.
At this temperature it 15 kept for two days, when
1t 1s allowed to cool slowly until 1t reaches a black
heat, at which time the pots are taken from the
oven In the space above the pots m the oven the
temperature runs some 200° above the values given.
After annealing, the castings are sometimes dipped
mto asphaltum diluted with benzine, to grve them
a better finish. The cost of anneahng s 1/~ per b,
1 a 3o-lb. oven with two o1l burners. Using coal
as a fuel the cost 1s somewhat less

After the castings have been aunnealed they are
unpacked, collected, aund taken either to the
tumblers or the sand blast The tumblers are the
cheapest method of cleaning, but the sand blast has
come uito use, asitis much quicker.  When cleaned,
the castings are ready for shupment, and may be
drop-forged or even welded when the 1ron has been
made for that purpose,

—

A tram car equpped with roller learmngs has
been runming m Hanover without special atfention
for six months, The bearings have shown no per-
ceptible wear, and tests indicate an economy 1n
power of 23 per cent., while the actual saving n-
cludes the usual cost of oiing and attendance.

INTERIOR

OF R. BUCHANAN AND SONS’ [RON POQUNDRY, CHRIS1CHURCH,
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WHEN LIFE OR DEATH HANGS ON A
BLOOD STAIN.

— - ——————

HOW SCIENCE SOMETIMES SERVES
ENDS OF JUSTICE.

THE

By Wiirtam FRANKLIN WATSON,

Expert wn Mieroscopy, Fuyman Umuversily, Green-
yelle, U.S.4.

In cases of murder, stains supposed to be blood
are sometimes found on the clothing or belongings
of suspected persons. In doubtful cases of this
kind, the fate of the defendant usually depends,
not so much on judge, jury, or elogquent lawyers,
as on the observations of a man who, quetly
seated in his laboratory, 15 compelling with lus
microscope the invisible to become visible,

When the prisoner claums that certam dark
red stains on s clothing were caused by spatters
of red pawnt, the judge and jury and the lawyers
cannot prove or deny the statement. They may
say: ‘' It looks like blood.” But what do value
resemblances amount to, simnce, 1o so many of the
affairs of life ** things are not what they seem 2

A human life hangs n the balance. It must
netther be sacrificed by wvague suspicions, nor
saved 1f the suspect 1s gumlty. The man with
a microscope and a laboratory 1s the only person
who can settle the question, and he can settle
it beyond the shadow of a doubt. He dissolves
a particle of the stamm m a drop of higud, then
spreads a mnute fraction of this drop on a httle
shp of glass three inches long and an inch wide,
Next he examines 1t with the mucroscope. If
he sees a great host of lhittle red discs, such as
appear highly magnified, he knows that the
stam was made by blood.

But suppose the stan 15 old and has been exposed
to the weather for weeks or months, Tt has be-
come greatly changed. It can be diwssolved only
with difficulty ; and the httle blood discs, 1if
present, may be shrivelled, distorted, and broken
up, until it 15 mmpossible to determme whether
they are real blood discs or particles of something
else. When the blood has reached thus state,
1t 15 1mpossible to use any chemical which will
restore the discs to thewr original condition. Cen-
sequently, 1t 1s frequently impossible to dentify
old blood by means of its discs. In such cases
the mnvestigator takes a particle of the stain on a
glass slip, and dissolves 1t 1 strong acetic acid,
adds a mmute portion of common salt, and heats
1t with extreme care. Great skll 1s here required
1n order to heat just sufficiently and not too much.
The glass slip 1s then examined with the microscope ;
and if a great uumber of stick-lhke, X-shaped
(and occasionally stellate) crystals appear, the
stain 15 known to be blood. These are called
* Teichmann’s crystals ™ (from the discoverer),
They are regarded by experts as yielding evidence
which s absolutely conclusive. They can be
produced by no known substance except blood.

Another mmportant method for the detection
of blood 1s that of spectrum analys:s, which depends
on 1its optical characters and requires more com-
phcated apparatus than the other processes.

The fourth test which may be apphed to blood
ts strictly chemical. A small portion of the sus-
pected substance 1s put on clean, white paper,
and 15 mowstened with twcture of guaracum. A
drop of hydrogen peroxide 1s next added, when.,
1f the substance tested 1s blood, the paper will
turn to a beautiinl blue colour. A particle of
blood which 1s scarcely wvisible to the naked eye
may be detected in this way.

The human blood dscs are very small. It would
take 3,200 of them placed side by side m
a row, to measure one mch m length Though
very mmute, they are so numerous that a volume
of blood not larger than the head of a pin 1s believed
to contam five milhons of them. 1In fact, they are
present m the blood in such vast numbers that
some scientists have made the astomishing state-
ment that if all the blood discs which are 1 one
person were arranged side by side m a continuous
lme, that line would be long enough to reach four
times around the earth

Without cdiscussing the diflerences between
blood from the vemns and that from the arteries,
and the differences m colour as atfected by the
different substances on which 1t falls and dries
1t may be noted that in general, when blood stains
are fresh, their colour 1s scarlet and they dissolve
readily m water. As the stams get oider they
become darker, first changing to reddish brown
and later to dark Dbrown. They also become
less and less soluble 1n water  Finally they become
entirely nsoluble 1n water, and chemicals must be

used for their solution. From these facts it will
be seen that the analyst can, under favourable
conditions, determine the age of blood stams.
He cannot be exact in lus conclustons, 1t 15 true,
but he can say whether the stain 15 a few days
old, a few weeks old, or a year old.

By the examination of a blood-spattered surface,
one does not need to be a Sherlock Holmes to
determine pretty accurately the direction of fall
of the drops and the distance from which they
came.

An important question arses Alter deter-
numing that the stain :s blood, can the nvesti-
gator decide whether 1t 15 human blood or the
bDlood of a beast? In demdmg this question,
he must rely entirely on the microscope. All
chemical tests give exactly the same results,
whether the blood 1s that of a man, a bird, or
a reptile. Many suggestions for differentiation
along this line have been made, which, however,
would not stand the test of practical experiument
1 the laboratory , many fine theories have been
advanced, only to be averthrown. So 1t must
be acknowledged that up to the present time
it has been found impossible by any other process
or mstrument to distingmish human bloed stains
from those of other amimals. But under favour-
able conditions, when the blood 1s fresh, the micro-
scope will give results which are satisfactory and
reliable. The blood discs of birds and reptiles
are oval and nucleated, while human blood discs
are circular and have no nucleus. The blood of
pigeons and frogs may be taken as types of blood
of birds and reptiles, Therefore, 1f a man who
15 arrested for murder claims that certan stains on
his clothing were caused by killing a chicken, a
reptile, or a fish, the mcroscopist can easily
determme the truth or falsity of the statement.

The camel and llama have oval bloed discs hike
those of birds and reptiles; but all other higher
animals classed as mammals have circular bload-
discs closely resembling those of human blood.
In fact, the resemblance 1s so close that the only
way of determining the hfference 15 by measuring
the discs. For this purpose, exceedingly delicate
mstruments are used i connection with the micro-
scope. The blood of sheep, goats, horses, and
cattle has cdiscs winch are considerably smaller
than those of human blood. But monkeys, dogs,
rabbits, and guinea pigs have blood discs so nearly
like those of man that 1t appears doubtful if 1t 15
possible for any scientist to decide postively
between them,

It has also been found impossible to distingmsh
the blood of a man from that of a woman or chld,
or the blood of any one person from that of another
under any ordmary circumstances., Notwath-
standing the hmitations mentioned, the specialist
has 1 very many cases, rendered emiment service
in the wdentification and conviction of crimimals,

Britain’s Growing Trade.

>
—-

IINNED MEAT IMPORTS DROP MORE
FRUIT EATERS.
The Board of ‘Frade returns 1ssued show

further enormous increases m Britain's oversea trade.
As compared with the same month last year,
mmports were greater m value by £3,867,836 and
exports by £5.621,011.

The 1mports for the whole of last year showed
an mcrease of £14,240,774 ; for the seven months
of this year the mcrease 15 £31,209,367. Exports
last year increased £20,312z,427, but this yeat

they have already increased £30,509,206, The
followimg table gives the values of trade —

Jnly 1906. July, 1903. Increase,
Imports—

£48.609,674 £44,741,838 .. £3,867,830
Exports—

£33 442,062 .. £z27,821,051 £3.621.911

Seven months. Seven months

1906, 1905 Increase.

Imports—
_ £349.146.766 .. [317,847.399 .. £31,290,367
Exports—

£214,036,478 £183,527.272 .. £30,500,2006

The impoiis ot tinned meat show a decrease
durmg July of 2,687 cwt representing a wvalue
of £18,675.

Britons are daily beconing more fruitanan appar-
ently In July they took £29 088 of apples, as agamst
£24 580 at the same tume last year; f£236 263
worth of bananas, compared with £185.0471;
£63,560 worth of chernes, as agammst £61,340:
£116 735 worth of raw currants, as agamnst £75,663 :
£10,540 worth of raw gooseberries, as against
£3 712 and f48 046, worth of raw pears as against
£22,813, Stiawberty mports were four times
as great—f12 672, as agamnst £2,575 10 190s.

CHIMNEY v. MECHANICAL DRAFT.

A chimney with natural draft will have a draft
dependent upon :ts height, the power of which will
not vary, except upon the rise or fall of the imnternal
temperature. 1Tt has, therefore, no sucking power ,
i fact, the term suction in tlus connection 15 a
fallacy. The clumney acts because the external
air 15 heavier than the mternal, and thus -presses
mto the chimney by the only available opening,
viz., that at the bottom, the furnace front. The
pressure or intensity of the draft fixes the amount
of fuel 1t 1s possible to burn on a given area of grate.
It therefore becomes necessary, when it i1s desired
to increase the steaming capauty of a boiler by
Increasitg 1ts coal consumption, to increase the
intensity of the draft, and the only way in chimney
draft 15 to mcrease the temperature of the gases
passing up it, or increase the height of the chrmney.
The first method, of course, means a large amount
of waste, and 1s a very uneconomical arrangement ;
the second 1s expensive and unusual. A chimney
stack 150 ft, Ingh will burn from 15 Ih. to zo 1h.
of coal per sq. ft. of grate area per hour under normal
conditions, but m wet or foggy weather 1t will be
very much less than this, as the wet awr 15 highter
than the dry, and thus produces less pressure at
the fumace (the weight of water vapour 1s about
half that of aw). A fawr average of temperature
in the furnace 1s 2,400° F., and that of the escaping
gases at the chunney, without economisers, 6oo® F.
This means that one-quarter of the total heat
generated 1s sent up the chimney to waste. “Thus,
on a 2,000 hp. plant, almost 500 h.p. 15 gomng up
the chummey per hour, and the coal bill necessary
to sustain this will come to a brg figure 1o the year.

{t1snot the anthor's contention, but 1t has become
a well ascertained fact, that 1t 1s cheaper and better
I every way to provide the necessary supply of
air for burnmg fuel 1 steam boilers by mechamcal
means, and to take as much heat out of.the hot
gases after they have ceased to be n contact with the
boiler itself, before they are turned out into the
atmosphere, than to do 1t m the okler way by
utihsing a portion of the heat generated to create the
necessary supply of air. This 1s the pnimary reason
for using a mechanical means of moving the air.
The heat previously necessary to create the draft
by means of a chimney may now be employed
usefully 1  other directions —The Engincering
Review (London)

Still Believes the Earth is Flat.
- e

The hopelessness of convimcng every hving
being of the truth of any proposition, remarks
Building & Contracting News 15 agam 1llustrated
by what one, Aurn F, H:ll, of Boston, says about
an item that appeared m a recent 1ssue of the
Springfield (Mass.) Republican, to the effect that
Springfield 1s 65.8 feet above sea level. Mr. Hill
says regarding this  “Springfield 1s about 100
miles from Boston. Is this grade at Springfield
correct? If the earth were a globe 8,c00 mules
in chameter, Springfield ought to be about 6,666
above or below Boston. Is1t? Can our engineers
survey a level and straight hme—a hornzontal hne—
from Boston to Sprmgfield? T thmnk they can.
I think they cad 1t ; and by their works prove that
this earth 15 a plane and stands fast. They prove
by their works that water 15 level—straight on
its surface. Consider the curvature on a globe
8,000 miles 1 dizmeter at the centre circle ; also
at what we call 42 degrees north latitude, going
east or west, We are on a plane that stands fast.”

Tt will be news to engineers that a level hne is
a straight line , and if by considering the curvature
of the earth, Springfield 1s found to be something
over 6,000 ft. above Boston, then in the same way
we should find that Boston was about 6,000 feet
above Sprmngfield, wiich discovery we mmagine
would be somewhat confusing. The dictum to the
effect that '‘this earth 15 a plane and stands tast,”
when uttered by a man who exlubits so much
and such comprehensive ignorance of the elementary
principles of levelling, does not amount to very
much. ;

In the past six months ihe use of the steam tur-
tane has increased from 65,000 hp. to more than
2,000,000 hp on land, and from 25000 hp to
goo,000 hp atsea  On land the chief applications
af the turbine were i large electrical generating
stattons The chief 1tems of saving resulting from
the use of turbines as compared with reciprocating
engmes were reductions of 23 to 40 per cent. m
the total capital cost of steam, from 10 to jo per
cent 1w the cost of fuel {from ! to )} in the con-
sunpEon of ol, and from 23 to 30 per cont 1n the
englne-room stafi.
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MARINE FISHES.

Sl —

By Epcar R, Walte
(Curator, Chnstchurch Museum).

Or the ammals composmg the fauna of any given
area :t 1s perhaps safe to say that the Iards are
known first and known best.” They are conspicu-
ous, thewr haunts are more or less accessible, and
they are readily procured. A knowledge of the
mammals and reptiles 15 obtained later, but mn a
comparatively short time nearly all are known.
These animals, for the most part, live on the tand,
breathe the same aur as we do, and are thus brought
wto close contact with ourselves.

In regard to fishes matters are very different :
we can only to a hmited degree become personally
acquainted with them. They are, without ex-
ception, inhabitants of water and a knowledge of
the marine forms 18 acquired very slowly. Natur-
ally the Lattoral, or shore, fishes, those which hve on
the threshold of the land, are the earliest discovered,
and, indeed, beyond these a knowledge of the fishes
15 scarcely extended by the community as a whole.
In addition to the shore fishes two other divisions
are usually recognised, namely, the Pelagic, or
surface, forms, and the Bassahan, or deep sea,
fishes.

The Shore, or stay-at-home, fishes exhibat the
greatest peculiarity of form, colour and habit, and
afford the best examples of geographical environ-
ment. This 13 what one would naturally expect,
and 1t 15 parallelled 1 ourselves. Peaple who do
not travel develop pecullanties of speech and
manner, and are recogmsable as from certamn dis-
tricts and such evidences, once developed, are never
wholly obliterated in the individual. One cau,
therefore, 1n a sumilar manner identify many shore
fishes as commg from certain localities ; they have
adapted themselves durmng the course of many gene-
rations to their environment, and such. specialisation
has unfitted them for hife under chfferent conditions,

Not only may shore fishes be confined to certan
geographical districts, but they may be extremely
restricted even within those hmits.

The Pelagic fishes are the ocean wanderers,
whose geographical range 1s determined mainly by
differences of temperature. If we find a species on,
say, the western side of a land area omly, it daoes
not follow that the conditions on the eastern side
are unswted for i1t, but, rather, that the land ex-
tends, north and south, beyond the limits m which
the species can exist.

Many degrees of tolerance of temperature, how-
ever, exist, so that whereas a certan genus, or
even species, may occur m the open sea between
certamn land barriers either north or south of the
equator, others are cosmopolitan.

As these Pelagic fishes do not encounter diverse
conditions, the open ocean being sumilar, tempe-
rature apart, the world over, we find them formed
on much the same type and without those extreme
modifications so numerous i shore fishes; they
are the typical forms and, generally speaking,
approximate to the mackerel 1n shape

There are however, many notable exceptions.
The sucker hsh has assumed a lazy lhte, and has

therefore lost the faculty of prolonged rapid motion.
Instead of using its own fins 1t attaches itself to
other fishes, notably sharks, and 1s carried about
by them. Some small fishes shelter themselves
beneath the bells of jelly fishes, and with these ani-
mals are wafted about by wind and wave.

The Bassahan, or deep sea, fishes are, like the
Pelagic ones, of wide distribution. The term Bassa-
han 1s applied to those forms which hve below the
depths to which light can penetrate. They there-
fore dwell in absolute darkness and, not needing
eyes, many of them have lost the faculty of sight.
Others are provided with luminous organs, or
lanterns, and in order to catch the famtest ray of
light, have gone to the opposite extreme and de-
veloped eves of great size.

The range of deep sea fishes 1s to be measured by
verfical depth rather than geographical area. The
pressure of the water mcreases so rapidly as the
depths are attained that the particular zone to which
a certamn type may have accommodated itself 1s
very hmited vertically. Fishes hauled to the sur-
face from the depths expand so greatly, owug to
the withdrawal of outside pressure, that they are
usually forced out of natural shape, their eyes, when
present, generally protrude from their sockets,
wlile their stomachs are deiven out of the mouth.

‘Whule the Lattoral and Pelagic fishes may be more
or less generally known, the Bassalian fishes are
obtained chiefly as the result of scientsfic research ;
and 1t is ouly m comparatively recent years that
the presence of fish hife at the greatest depths has
been demonstrated.

Some day the deep waters off New Zealand will
receive attention equal to that now bestowed upon
the Mediterranean and the deep seas of Europe and
Amerca, and though one cannot hope to have such
research undertaken in the near future, there 1s no
reason why a small beginning should not be made
at once, when investigations might be carred on to,
say, the 200-fathomhine. The results to be obtamed
would, without doubt. be great, and nothing tends
to bring a country to the fore so much as active
evidence of scientific enquiry and diligent research.

Heaviest Passenger Engine.

What 1s said to be the heaviest passenger engine
ever built has been delivered to the Lake Shore and
Michigan Southern Railroad. It weighs 244,700
Ibs., of which 170,000 lbs, are on the driving
wheels. The engme and tender weigh 403,700
Ibs, and the capacity for water 15 7,800 gals.,
while that for coal 15 15 tons. This powerful loco-
motive was designed as a step in the developnment
of large passenger locomotives on the Lake Shore
Road, which began about seven years ago, as a
result of which tlus road has a series of successful
designs. The Walschaerts gear has been generally
adopted because of favourable experience m both
freight and passenger service. The new locomotive
18 entirely free from untried <evices or principles.

Think naught a trifle, though 1t small appear,
Small sands the mountamm moments malke the year,
And trifles, hie.—Edward Young.

Tying Down the Desert.

Over 150,000 acres of sand dunes 1n France,
once blown about by the wind until they over-
whelmed great stretches of fertile ground and
even threatened to bury wlhole towns, are now
covered with forests of pine, wlich produce tur-
pentine, lumber, and charcoal.

e ————————— i

A new apparatus for the determination of the
mechamical equivalent of heat was recently described
by Herr H. Rubens 1 a German paper. A brass
tube, 6o centimetres long and 4% centimetres 1 dia-
meter, closed at the end by msulating caps, through
which project mwards the bulbs of two thermo-
meters, 1s firmly fixed coaxially within a shghtly
larger hghly polished and mnickel-plated brass
cyhnder with closed ends, which can be turned into
@ vertical plane about a horizontal axis through its
mddle pomt. The mner tube contains a cyhndrcal
mass lead, weighng over 4 kilos., of but shghty less
diameter, and of nearly half 1ts volume ; the re-
mainder of the tube bemng filled with machine oil.
Observation windows are provided so that the be-
haviour of the lead weight can be noted. The tube1s
quickly turned from its vertical position to another,
halt 15 made for the short period needed for the
weight to fall to the bottom of the tube, and the pro-
cedure is repeated, the rate of about ten turns a
minute being possible. With this instrument the
author has found J = 424.8 as a mean of ten ob-
servations with an average variation of 1 per cent,
from the mean.

Progress for January.

The January issue of PROGRESS will contain
the following specially contyibuted arkicles ~—

ASTRONOMY OF TO-DAY
By Sir Roperr Stour, K.C.M.G.

WIRELESS TELEGRAPHY
By Capr. Louis E, WALKER, Repre-
sentatwe of the Marcon: Company.
THE CAUSES OF SPONTANEOUS
COMBUSTION
By PRroreEssorR EASTERFIELD, Vicloria
College, Wellington.
DEVELOPMENT OF THE MARINE
STEAM TURBINE
By the HoN. C. A" PARsoNs and R. ],
WALKER.
THE TRANSMUTATION OF METALS
By ProrFESSOR ROBRT. A, MILLIKAN, Pa.D.
THE FINGER- PRINT SYSTEM
For the Identification of Criminals.

By Wu G FIrrzGERALD, A uthor of Travel
and Esvploration i Central Austraha,
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NATIONAL GAS ENGINES.

-

One of the most important engineering develop-
ments of recent years has undoubtedly been the
introduction of suction producer-gas plant, whach,
owing to 1ts increased economy m workmg, 1s
creating what may be described as practically
a revolution 1t gas-engme drving. Realising
the future of the producer, the National Gas Engine
Company have devoted considerable attention to
its mmprovement, and their plant 15 at present
amongst the best in the market. The great advant
age of the suction producer over the older form
hes in its very low first cost, the absence of a gas-
holder, the ease of starting, and the long period
of time during which the producer can run
without any attention whatever. The cheap gas
of the older pressure producer was not obtamed
without considerable attention to the plant; and
consequently the power at which pressure plants
began to be appled ranged much higher than those
at which suction plants apply. It was rather
unusual to associate pressure plants with any gas
engine below 30 h.p.; whereas now engines of
30 h.p. and lower are often operated by suction
gas. Where larger powers are reqmred, suction
plant presents many advantages over the pressure
type; and the increase of power and dimensions
is steadily proceeding. Suchion plants are now
made by the Company as low as 10 and as high
as 300 h.p., and will scon be constructed to practi-
cally any power, in swtable units. The plant
can be used in combimation with a gas engine
connected directly with 1t. The suction caused
by the outstroke of the piston 1s then used to draw

- i -
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than the ordirary town gas, but a careful com-
putation has shown that with the suction plant,
gas can be made for 7d. wineh will mnduce the
same power as the town’s gas at zs. 4d. per 1,000
feet. It 1s estumated that when made the quantity
of gas equivalent to 1,000 cubic feet of the ordinary
town supply costs from 70 to 75 per cent. less
than ordinary town gas at 2s &l per 1,000 cubic
feet, mcluding fuel, labeour, and repairs, The
result 15 still more stnking when the town gas
1s dearer. With any engme of good make, surtably
adjusted to work with suction plant, the consunp-
tion of small anthracite 1s about 11b, and of
suitable coke about 14 1h per b h.p. hour.

No wvisitor to the Wellmgton Works can fail
to be struck with the extreme order and cleanliness
wluch exist 1n every department, and the evudent
effort on the part of the management to provide
every possible comfort and convenience tor their
employees In the grounds outside the works
a spacious dimng hall has been budlt for the sole
use of the workpeople. Each man 1s provided
with a numbered can to hold s tea o1 coffee,
and any victuals which he may wish cooked. This,
on entering the works, he places on his numbered
seat, and on the dinner bell sounding all he has
to do 15 to go to lis place, and there he finds what-
ever he has left, cooked. and ready for consumption.
About 300 workmen have thewr meals here every
day. Lavatories and all convemences are pro-
vided ; the hall 1s heated by gas, and there are also
comfortable fires —Implement and Machinery Review,

Professor Dewar states that the new chentistry
has shown beyond question that we have on eath
the same elements that are found 1 the sun,

i
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air thromgh the fire 1n the gas generator, but the
plant will work equally well if the air 15 supplied
by a fan or blower. The gas 15 made by passing
a muxture of superheated steam and air through
mecandescent fuel in the generator, the fire being
made with small anthracite peas, or small clean
coke. In spewmal cases other fuel can be used.
There is no external fire, and the gas 15 made
as quickly as it can be consumed. An important
feature of this plant 15 that 1t has been designed
on the heat regenerative principle All the air
used for producing the gas is heated by waste
heat from the body of the gas generator. [lhe
saperheated steam required for making the gas
is hkewise produced by waste heat. The fuel
which 1s to be converted nto gas 18 also heated
by waste heat before 1t reaches the combustion
zone. Throughout the apparatus the loss of heat
is therefore reduced to a mimmum, and the effici-
ency 1s exceptionally lhugh. When an engine
works the suction plant, the engmne itself governs
the rate of gas production to swit 1ts varyumg
consumption. No surplus gas can then be made
and as there 1s a partial vacuum 1n all parts of the
plant, and 1n the piping while the engine 1s working,
thers cannot be any escape or waste of gas. The
special feature of the * National producer,
which the Company claim gives it a marked ad-
vantage over suction produacers, lies 1 the regu-
latton of the water supply. This we learnt, 1s
their own patent, and s applied ounly to the
“ National " engines. A large portion of the
tools now runming n the Wellmgton Works 1s
drrven by means of these producers A 70 horse-
power engine, driving the machinery 1 one of the
large bays, s runnmg under suction plant with
gas produced at the rate of 2d, per 1,000 cubic
feet. This is, of conrse, of a much lower guahty

Electric Light v. Gas: A Struggle.

It cannot be disputed successtully, the Tumes
pomnts out, that the improvement of the ncan-
descent gas mantle puts electric hghting, irom the
standpoint of economy at any rate, 1n a secondary
posttion  The comparative cheapness and effici-
ency of gas, used n that form of hghting ,was chiefly
tdlemonstrated by 1ts employment in public thorough-
fares where the electric arc lamp was displaced for
1ts more mexpensive rival. [t now seems that the
electric hight will agam come uppermost, and as
regards cost, will he less. We are within view of
an mecandescent electric lamp more econoniical than
the meandescent gas mantle under the most lavonr.
able circumstances The ¢ long flame” electric
arc lamp 15 to demolish gas competition i the
future.

A New Alloy.

\ecordimg Lo the fion Age two parts ol alunnnimm
and one part of zinc form an alloy to which the
name of “ Algene ” has been givenr  Lhe strength
of this alloy 1 equal to good cast tron, and 1s superior
o 1t so far as the elastic hmit 15 concerned. [t
does not casly oxdise, and takes a fine polish. Tt
melts at a low red-leat, and becomes very flurd,
and il will then Il small places While melting
1t great care must be ciercised patticularly when
nmixing the two metals The alloy 15 not smted
for articles which require the toughness possessed
by bars, but thete are many purposes for which 1t
can he used with advantage It has a tensile
strength of about 22000 1w per s 1., and 1ts
spectlic gravily s 3 3

FORCE AND POWER.

k¥ we may judge by the articles which from time
to time appear i the motor columns of the non-
technical press, 1t 1s evident that the prevaihng
ideas regarding the meaning of the terms force,
energy and power, are by no means exact. It 15
more than hikely that many metorists are sufficiently
interestedd 1n these matters as appiied to auto-
mobiles to justify a short discussion thereon,
with a view to elminating any uncertainties
that may exist in their minds.

In one of these pseudo-techmical articles 1t
was stated that the prime object of the change-
speed gear of a modern car 1s to render 1t more
powerful on the hills at the expense of 1ts velocity,
and that more power 1s required to start the vehicle
from rest than to mamtan 1t 1n motion on 1ts
top gear. To further illustrate these remarks,
the case of a locomotive starting from rest with
a heavy tram s referred to as analogous, since
the locomotive 15 saxd to develop more power
when starting than when mamtaining a velocity
of sixty miles an hour on the level.

It 18, m the first place, mcorrect that the loco-
motive develops rts maximum power when starting
up with a heavy load. From mdicator diagrams
taken from the cyhnders of locomotives, 1t 15 found
that the maximum indicated horse power 1s ob-
tamed when travelling at sixty or seventy mailes
an hour with a heavy tram m the rear, notwith-
standing the fact that the engine 1s greatly assisted
by the kmetic energy of the whole tram, which
at high speeds 1s considerable.

The actual power developed at starting (even
with maximum boiler pressure and cut-off in the
cylinders at seventy-five per cent. of the stroke)
15 less than half that which 1s obtaned when travell-
ing at full speed, owing to the fact that the loco-
motive 18 not geared down, the same ratic between
engme and wheels obtamng at all speeds. The
fact to be noted s that the honizontal force or
pull exerted Ly the engine on the tran 1s about
three times as great at the penod of starting
as when 1unnmg at full speed.

Before gomng further, 1t would be well to define,
m as few words as possible, the exact meanmng
of the terms force, power, etc, Force, considerec]
dynamically, 15 usually defined as that which,
changes or tends to change the state of rest or
motion of any boedy. It 1s measured pounds
weight by engineers. Work 1s done when a force
moves through space in the direction i whch
1t acts. Work done 15 therefore the product of
two factors—force m pounds weight and distance
m feet—and 15 measured 1 foot pounds.

Power 1s the rate at which work s doue, and
t» measured by the amount of work an agent 15
capable of domng m umit time.

The horse power, being the umit of power, 18
the rate of working of 33,000 foot pounds in one
munute. Thus, 1f 33 pounds are hLfted through
a vertical height of 1,000 feet in one minute, one
horse power 1s developed.

Energy 1s the capacity of an agent for doing
work m virtue of 1ts mass and the square of its
velocity. It 1s therefore measured wr foot pounds,
bemng the product of half the mass of the body
and 1ts velocity m feet per second squared. This
form of energy 1s lanetic.

It 18 gqute evident, therefore, that the terms
force and power are quite distmct, and they should
never be confused. Force 15 a single measuarable
quantity, whereas power 15 a rate, and always
mnvolves time The measure of a force remains
the same whether 1t does 1ts work quckly or not,

It would clearly be impossible for the locomotive
to develop 1ts 1,000 h.p. during the first twenty
yards of 1fs journey, since 1ts pistons are moving
comparatively slowly though the pressure behmg
them 1s probably greater than at any other period.
The tractive force or horizontal pull on the draw-
Lar of the engme 15 at 1ts maximum because the
total load on the pistons in steam pressure is
at a maximum, but this force 15 not performing
its wotk fast enough to register maximum power.

In the case of a modern eapress locomotive,
tlus tractive force when starting wall measure
about ten, or even twelve, tons, which will fall
to about three tons when a speed of sixty muiles
an hour on the level is obtamed, owlng to the cut-
off 1 the cylinders taling place at twenty per
cent. of the stroke,

Further, 1t should be mentioned that the total
horse power that would be necessary to propel
o tram weighing 300 tons at sixty nules an hour
on the level 15 something over 1,500.  With modern
express locomotives, it 18 rare for more than 1,000
hp to be avallable. The deficit 15 made up by the
kmetic energy stored m the whole tram, which,
as bLefore stated, is 1ts capacity for overcoming
lemstance, or domg work by vutue of its mass and
velocity.
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Applications ¥
2 for Patents.

THE following Iist of apphcations for Patents, filed
m New Zealand durmg the month endmg 15th

November, has been specially prepared for
ProGRrEss,
21914—A. Morrs, Green Island \Vatcrproof

dubbing.

21915—W. C. Southgate. Dunedm
sanding sireets.

21916—H. Bostock and J. A. Peck, Sydney, N.S.W..
Lock nmt.

Tarmng and

21917—P. Rabbidge, Sydney, N.83'W, Electric
generator.

2i918—R. A, Bradbury, Chastchurch  Hat.

z1919—Morgan & Co., Dannevirke. Galvanised
iron roof.

21920—]. E. Crowle, Ballarat Victoria  Liftmg-

jack

21921;E. Old, Dmgee, Victoria Clamping de-

vice.
21922—D), Robertson, ellington Message or
letter form.

z1923—]. Taylor, Inglewood Harrow.

21924—]. T. Reece, Sunbury, Victoria .
for tents, etc.

21925—C. H. Thorby, Halcombe
machines.

21926—T. E. Pettinger, Darhnghurat, N.3.W,, and
C. G, Merkley, Sydney, N.S'W.. Ihfterential
hoisting-pulley.

21927—W, J. and E. S. Henry, Chnstchurch :
Music-book holder or cover.

Frames

Screw-driving

21928—P. Whelan, Orbost, Victona Shovel,
spade, etc.

21929—A. J. Rewd, Sydney, N.SW Railway,
etc., brake.

ztg3o—F. Blanckenses, G, McMullen, and F Mosey,
Perth, W.A,: Gravitv-fed arc lamp.

21931—A, H. Krause, Auckland Preservatives
for plants,

21932—]. Stitt, D, B, Hood, and A, T. Blaw Grey-
mouth :  Thscharging raillway trucks

2:933—R. D. Adams, F. G. Semb, and L. ¢ Kmght,
Christchurch: Magnetic toy

21934—F. C. Thompson and A, Fraser, Chrst
church: Lifting venetian bhnds

21935—W. Tyree, Nelson . Spray.

21936—C. Burns, Sydney, N.S3W
peller.

21937—W. G. Barger, Melbourne, Victoria
plough.

21938—A, Hare, Auckland : Operating gas valves,
etc.

219390—R. 0. Clark, Hobsonwville
creaser for fire grates.

21940—]. and A. Burfoot, Auckland :
‘Wheel.

21941—W, M, Norrne, Auckland Potato peeler

21942——E, Seagar, Wellington  Antimony-cruding
farnace.

21943—W. Hmson, Sydney, N.5.W.:
sprayer.

21944—]. C. Vincent and J. Upnitchard, Greytown
Deepemng and straightening rivers.

21945—C. M. Cruickshank, Timaru Night-soil pan.

21946—L. Rismuller, New York, U.S.A. Drying,
grinding, and screening apparatus.

21947—T, H, Gillman, Hawera . Jommting timber.

21048—W, A, Strachan, Rakaia  Turmip cutter.

Ship's pro-

Disc

Dranght-in-

Pneumatic

Liguud-

21949-—E, A. Barnes, Stawell, Victoria Perfo-
rating cheques, etc.

21950—W. Tyree, Nelson  Bulding-block,

21951—H. Ashworth, Wadestown Destination

indicator for trams, etc.

219052—G. H. Hunter, Wellington Butter box

21953—]. Pomeroy, Invercargill  Paper file.

21954—E, M. Tomlinson, Petersfiekl, England
Railway hand-signalhng lantern

21955—W. Rundle and 1 E Lund, Johannesburg,
S.A.  Nut lock.

21956—The de Forest Wireless Telegraph Syndi-
cate, Limited, London, England  Signalling by
electro-magnetic waves.

21957—]J. H. Hickman and J. Whitelaw, Wellmg-
ton - Show case

21958—]. H. Hickman and J. Whitelaw, Wellng-
ton : Motor-car dust and wind slueld.

21959—J. . Hickman and J. Whitelaw, Welling-
ton . Window or show-case bar

21060—A. D. Sloane, Wellington

vertising device.

21961—B. Dudley, Waddington. Book cover.

21962—J. W. Marnott, Bairnsdale, Victona,
Burrow-fumigating apparatus.

21963—W. Curtis, Remuera  Hurdle

21964—E. H. Kirkby, Sydney, N. S.W. Electric
temperature alarm.

21965—W, Tattersall, Launceston Tas, ;

Toy and ad-

Hames

21966—]. E. Crowle, Ballarat, Victona
furnace, cte.

21967—S. V. Rowe, Sydney, NS W  Fly catcher.

21968—A J. Bond, Auckland Garden roller

21969—]. B Leydon, Gishorne  Vehicle seat,

Stove,

2ig70—F Arenas aml ] Ross, Christchurch  Fire
alarm or temperature indicator.

z1971-—A, Catthn, Akaroa. Rolling-pin.

21972—F H Jackson, New Plymouth. Garden

hoe,

21973—]. C. Pearson, Auckland  Hair pm.

21974—R. C. Burke, Timaru . Fire-reel attachment
to cycle.

21g75—H, G. Kettle, Dunedin - Teat-cup of milkimg-
machine,

z1976—Ea Compagme Francaise des Produits Fixa-
tor, Pans, France  Stoppering bottles, etc.

21977—F. 5. Y Xumenez, Chicago, U.S A. Raising
sunken vessels
2igy8—A. Adair, Johannpesburg, S.A Cyamde

treatment of ores.

21979—H. Hill and J. Blamn, Dunedm
and cramp.

21980—D. B, Hood and A. T Blair, Greymouth
Induced draught.

21981—]. B. Hunter, Eparaima

Mitre box

Harrow

21982-—F, S, Greer, Wallandool, N S.W.. Fume-
delivering apparatus.
21983—T. H. Mapp, Surrey Hills, N.S.\W.  Hy-

draulic press

21984—W and A Ross, Foxton
machine.

21935—D. J. Kelly, Salt Lake City, U S A :
filtermg apparatus

21986—] F. Nicolaus Wellington

props.

Twinc-reeling
Shme

Vehicle shaft

21987—C. W. Peach, Palmerstone N  Hinge.
21988—] A. Belk, Feldmg Wmdaow,
21986—G, H. Longdin, Chnstchurch Fastening

lids of hampers, etc.

21990—A. J. M. Chapple, Cobar, N S.W.
coupling.

21991—Rhemssch - Nassamsche Bergwerks-Hutten-
Actien-Gesellschatt, Germany Production ot
zine from ores,

Pipe

z21992—C. K, Wright, Walsall, England  Saddle
tree,
21993—D E. Radclyiir, Stamnes, England Machi-

nery to decorticate fibies
21994—C Mller, Nelson
s10ns on post etc, cards

Produecing optical 1llu-

21995—JF. A, McGeoch, Melbourne, WVictoria
Suction air power,

21966—] A McGeoch, Melbourne, Victona
Force air power.

21997—7J. A McGeoch, Melbourne, Victoria, .
Transnutting and distributing air.

z21998—T. Grace, C. A, Jaques & A ]. Metcalle,

Sydney, N §W. Sheep shearing machine
21999—V. A de Permu, Rio de ]Janewro, Brazil
Production of textile fibre and paper pulp
22000—G Ohiver and A ], Peasley Yarra. Valve,
for flushing cistern.
22001—] Baird, Waikine, N Z
hquaat
22002—]. Baxter Wmdow
22003—] Bambrick, Rotorua Tappimg cock
22004—T. T Yourelle and J. Belingham, Welling-

Elevatime sand

ton . Utihsing water pipes m bwlding con-
struction

22005—]. Stevensen, Chnistchurch Plough.

2z2006—C A Remmkowsky, Mathoura, NS W
Bridle

22007—] Jamison, Dunedin Window-fastener

and anti-rattler
22008—H. K. Wilkmson and F. W. Barton. Dune-

din - Milk can.

zzo00—H ] Ward, Melbourne, Victoita  Illusion
apparatus.

2z010—W Sim Underwood, Invercargill  Milking-
machine

22011—A. H. and D J Byron, Wellington Steel-
{raming for buildings

22012—LE  W. Thurgar, Auckland Detaching

tongue of buckle from strap
22013—] Macabster, Invercaig:ll
for mdger
22014—A L
wharf
z2zor5—A L Stonex and P. ¢ Winte Aunckiand ;
Potato, ete., sprayung machine
22016—W R Eade, Orawia Iisc coulter
2z017—W. Brown, Invercargill  Earth scoop
22018—E Powick, Weka Weka  Indicating and
marking time m music
az01g—C. Suggate and W
Anckland - Ore turnace.
22020—A Lyell, Wellington : Non-iehllable hottle
z2021—R R Gray, Pukeur1  Weed eradicator
22022—R  Caosslett, Bristol, Eng. Steam cooker,
22023—W. H. Trengrove, Wellngton Tyre pro-
tector for motor car, etc
22024—G. T. Wilson, Stratford, and H. Downs
Ralway fish plate
22025—W. 5. Harkness, Toorak, Victora . Stamp
afhxer,

Ihse scanfier

Kemp, Karamea Construction of

E Cayley-Alevande:,

22026—T. Walsh, Eketahuna : Roundabout.

22027—]. G. McMillan, Toorak, Vic, : Cream cooler.

22028—(G. Farquhar and R. North England:
Hermetically sealing receptacles for food.

220290—W. Jameson, Grays, England, and R, Burn,
London, England . Hooping casks, barrels, ete.

22030—B. Baron, London, England: Pressing leaf
tobacco.

22031—B Baron, London, England : Cutting cake
or leat tobacco.

22032—C. A Parsons, Newcastle-on-Tyne, Engl. :
Turbine and rotary compressor.

22033—R. H. White, Wellington :
bustion engme.

22034—A  T. W. Allan, Thames :

Internal-com-

Gas burner,

22035—71 B. Lockley, Goulburmn, N.S.W.: Car-
penter's vice.

22036—H. Spencer, New Plymouth: Destroying
noxigus weeds and plants.

22037—T. H. Hansen, Wellington: Pneumatic
tyre and wheels therefor.

22038—F. McLaughhn, Wellington . Push-cart.

22039—W. Mornson, Waverley, N.5.W.: Rubber

heel.

22040—B, Boehm, R. Entz, and A. J. Rost, Sydney,
N SW.: Manufacturing wire netting.

22041-—E. W. Thurlow, Northcote, Vic.. Golf ball,

22042—7J. Budge, Sydnev, N.S.W.: Cream cooler.

22043—D. H. Clarkson, Auckland, and P. C. Gould,
Aratapu 01l feeder.

22044—]. D. Leach, Dargaville . Table, etc., legs.

22045—C  Colpus, Wellington : Picture-irame
clamp.

22046—L., Roberts, Timaru . Pattern chart.

22047~-1., Roberts, Timaru : Pattern chart.

22048-—C. M. Stewart, Wellington : Dress chart.

22049—F. T Boys, Napier  Fencmg-standard.

22050—E H and E. V Featon, Gisborne : Burglar
alarm,

22051—T.
gas lamp.

2z052—Aktiebolaget Separator, Stockholm, Sweden:
Feed device for centrifugal separator.

2205 3—Aktiebolaget Separator, Stockholm, Sweden:
Centrifugal machimnes.

22054—N. R. Gordon, Melbourne, Victoria :
refillable bottle.

Full particulars and copies of the drawimngs and
specifications 1n connect:on with the above applica-
tions, which have been completed and accepted,
can be obtamed from Baldwin & Rayward, Patent
Attorneys, Wellmgton, Auckland, Chrstehuich,
Dunedin  :te

A. Dudley, Auckland: Incandescent

Non-

Ireland’s Longest Viaduct.

The new raiway between Rosslare Harbour
and Waterford, which was dformally opened
by the Lord-Lieutenant of Ireland on July 21,
has the longest viaduct i Ireland, the new bridge
across the River Barrow before its junction with
the Suir bemng 2,131 feet between the faces of the
abutments.

It consists of thirteen fixed spans, with a swing
span over the Tiver, giving a clear passage of eighty
feet at each side of the centre dolphin, The
swing span 15 worked by powerful ol engines
on the central dolphin, and m fair weather 1t can
be opened and closed in two munutes., In this
opening span alone there are 2304 tons of steel.

Legal—A Recent Decision.

CoNTRACT. FRAUDULENT CONCEALMENT OF
MaTteriaL Fact.—Scott, Fell & Co. contracted with
Mr. ILloyd to buy from him 5,000 tons of Abermain
coal which had been then purchased by lum from
the Abermamn Colliery Company, Ltd., and which
he was to deliver to Scott, Fell & Co., as agreed
upon. In an achon by Scott, Fell & Co. against
Lloyd for failure to deliver the coal, he alleged that
hefore the contract Scott, Fell & Co. knew that the
Abermain Coal Co. had agreements with certain
persons not to supply coal for shipment te South
Australia to any one but sach persons, but concealed
such knowledge from him and also the fact that
Scott, Fell & Co mtended to ship the coal to be
purchased from hm to South Austraha, that Scott,
Fell & Co. asked lum to direct the Abermain Coal Co.
to dehiver to Scott, Fell & Co. the said coal for ship-
ment to South Austraha, and the Abermain Coal Co.
refused to do so. HELB that Scott Fell & Co. were
gwity of fraudulent concealment, and Mr. Lloyd was
entitled to reseind the contract. Scoif, Fell & Co.
v Lloyd VI N.S.W. State Reporls 447.

According to the returns just issued there was
an ncrease of f16000,000 m Canada’s foreign
trade during the last fiscal year, and of this increase
£8.000,000 was with Great Britain,
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NEW ZEALAND TRADE RETURNS.

COMPARATIVE

TABLE OF SOME PRINCIPAL IMPORTS.

Arms and ammumtion
Copper and brass
Manufactures of same
Cordage, iron and steel ..
Cutlery
Hardware .. o .
Tron—Bar, bolt and rod

Galvanised sheet

Pipes .

Sheet and plate

Pig .. ..

Wire and netting
Ironmongery, saddlers -
Iron and steel, other forms of ..
Lead and leadware
Machinery and machines
Machines (sewing)
Nails and tacks .. .
Silver plate and plated ware
Tinplates .. .. ..
Tools and 1mplements
Zinc—Sheet and spelter
Other .. .

Totals

Q0% 1904 1903 1602
454,512 £55.374 £57.246 £57.672
33,184 33,940 34,541 27,264
18,723 22,501 11,920 9,845
26,474 20,940 23,939 25640
38,595 37,797 27,160 29.993
267,175 288,881 305,898 283,303
120,166 127,524 119,672 118,032
267,28¢ 275,929 251,940 265,464
100,881 119,154 117,434 113,303
40,705 58,922 59,972 50,369
26,443 43.690 34,735 20,402
191,793 158,767 140,715 138,749
19,951 22,164 24,402 21,104
38.439 42,529 46,369 41,041
28,416 26,860 28,260 25,602
606,074 816,832 663,268 584,887
36.008 53,055 51,095 37,005
48,013 44,923 43.416 48,149
72,149 72,570 50,395 47,263
43,683 38,675 40,523 52,185
165,560 163,901 149,752 142,07%
20,342 17,771 15,680 15,346
173,612 188,925 162,708 153,803
£2.538,147  £2,733639  £2,460,130  {2,367.704

Paper from Cotton Stalks.

The manuifacture of paper from the fibre of the
cotton stalk 1s one of the latest inventions and which
is said to have passed the expenmental stage.
Tt is asserted that all grades of paper, from the best
form of lmen to the lowest grade, can be manu-
factured from cotton stalks. In addition to this,
a varety of by-products, such as alcohol, nitrogen,
material for gun cotion and smokeless powder can
also be secured in paymg quantifies. Mills for
the use of cotton stalks in that way may become
general in the cotton-growing states of Amenca.
It is estimated that on an area of land produeing
a bale of cotton at least one ton of stalks can he
gathered. Upon this basis, from 10,000,000 to
12,000,000 tons of raw material could be secured
for the production of paper, which would increase
the value of the cotton crop of the Southern States
nearly £2.000,000. According to a letter in the
Manufacturer’s Record, of Baltimore, a company
has been organised under the laws of Maine, with
a capital stock of £3,000,000, preferred and common,
for the purpose of manufacturing pulp and paper
from cotton stalks. Mr. Harvie Jordan, president
of the Southern Cotton Association, has been elected
president.

A New Method of Insulating
Copper Wire,

A cheap and effective method of insulating con-
ductors for use in house wirmg and other purposes
is described by the Elestrotechntker. The surface
of the copper 1s first treated by passing 1t through
a solution of proto-sulplude of potassium, and
so exposing it to the action of sulphuretted hydrogen
vapour. When the copper has attained a blush-
black tinge, 1t is exposed to the air until it becomes
quite black, and finally it 15 well washed in water.
When dry, it 15 only necessary to coat the wire
with a snitable varmsh made of good linseed o1l ;
to do this the wire is drawn through a bath of the
melted varnish, and dried. The resulting covering
is perfectly continuous and impervious to mosture,
and its flexibility, though not so great as that of
gutta-percha, 1s ample for ordinary purposes

Locomotive Running.

The Natal Government Ratlway Magazne con-
tains 1 1ts September number an article on
the subject of the disadvantages which accrue
from smngle shifting as agamst pooling of engines,
from a locomotive engineer's pomnt of view. This
question is one that has frequently been discussed
of late in Natal, and therefore the conclusions
arrived at arve of interest. They are . that the work-
ing of engines on the single-shift prmciple 15 a de-
aded advantage, as, mdependent of the fact that
it creates a more contented and harmonious working
staff, the consumption of fuel and lubricants 1s
reduced to the lowest possible limits | 1t also reflects
to a very great extent on the upkeep of the engines,
both as regards running and general repairs, the
saving to be derived from these 1tems being worthy
of consideration,

Large Paper-making Machine.

Some 1dea of the dimensions of the largest paper-
makimg machine ever constructed in the Unmited
Kingdom may be had from the fact that 1t fills a shed
185 ft. long. It has great width, due to the fact
that the Swedish Paper Mill Company, for whom
1t was built, mtends to use 1t for the production of
two 75-in. sheets of paper, a total width of 150 ms.,
or 12} ft. The paper is to be run through the
machme at the high speed of 500 ft. per mmute,
which calls for very heavy and accurate driving
gear and large rolls. To provide paper of a superior
finish a stack of calender rolls 15 fitted, weighmg
70 tons, the lowest one alone accounting for nearly
15 tons. The entire machine weighs 550 tons, and
18 driven by a 200-h p. steam engme,

De Beers Dhamond Corporation has offered
£2,500 towards the fund for the establishment
of a college in South Africa for the higher educa-
tion of natives,

OR HOUSE DECORATING,
PAPERHANGING,
GLAZING, &c.,
Consult.....
AVERY & SONS,
164 Armagh Street - - - - CHRISTCHURCH.
'PHONE 1945.
Ring up, or write for free estimates.

T0 ARCHITECTS.

Henry de J. Patterson
(Formerly of London & New York)
Undertakes High-class Designing for
Architects, Engineers, eic.

g Hawkestone Sivest,

Wellington. Highest Testimonials

DO YOU WANT A PROPERTY
OF ANY KiND P

Whether requurmg properties m town or
country anywhere in New Zealand, you will find
somethmg 1 our extensive List to smt you,

FORD & HADFIELD,

Auctioneers, Sharebrokers, Estate Agents,
158-160 Hereford Street, CHRISTCHURCH,

If 50, writa us.

7 3

[NVESTORS

3 <

DESIRING to know
of the Best and Safest
Investments, either in
City, Suburban or
Country Real Estate,

or in the Share
Market, should get

intouch with # # € ¢

EAST & EAST.

g2 ¥ We make a
business of finding
Profitable Investments
for Money Savers, in-
vestments which
thoroughly investigate
before we recommend.

we

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

guarantee ? ¥ ¥ ¥ 8 #

WRITE US NOW /

AND WE WILL TELL
YOU ALL ABOUT IT.

S %
EAST & EAST,

Auctioneers, Real Estate,
Sharebrokers,

WELLINGTON = CHRISTCHURCH.

\ J
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World's Coaling Record.

A world s record for rapid coaling has just been
established by the crew of the King Edward
VIIL., the flagship of Vice-Admaral Sir W. H. May,
commanding the Atlantic Fleet.

The crew shipped 1,660 tons at an average
of 283 tons per hour, and i one hour reached
the extraordinary high intake of 350 tons.

Mr. Francis Clark, late engineer of the Christ-
church Meat Co., has commenced business n
Christchurch as a consulting and contracting
engineer.

i

i

DUNLOP
Sporting Goods

ror.  HlF Quality,
" Finish and
D Price, A
Our Golf, Bat, and Tennis Racquet
Grips, Football Bladders, ete. ete.
ARE AESOLUTELY THE

Finest on the MarKet.

OBTAINABLE ALL LEADING STORES
AND SPORTS DEPOTS

Specify Dunlop Brand

N.Z. RETAILERS’ PROTECTION
ASSOCIATION,
Trade Enquiry Agents
Trade Assignees
Trade Debt Collectors

Heap Orrices—Gloucester Chambers,
CHRISTCHURCH.
AGENTS EVERYWHERE.

J. H. G. ROWLEY,

F.N.ZAA.
Accountant, Auditor, and
Company Secretary,

COMMERCIAL CHAMBERS,
3 Hunter S%., WELLINGTON.

Public Auditor under The Friendly Societies’,
and Industrial & Provident Societies’ Acts.

&c., WANTED AND FOR SALE.

ANTED to sell two small Dynamos, one of

G amperes, the other 12. Both will work at

any voltage up to 50 Apply to ** X,” PROGRESS

Office.

ANTED Partner, with capital, for Branch

Business (Engimeering). Previous experience

not essential,  Interest and salary guaranteed.
** Guarantor,” c/o ProGrEss, Wellington. -

MOTOR CARS.
HE GARAGE, 8: Manners St. Motor Cars
for Sale: Beeston Humber, 6} h.p, £225
terms ; new Covert chatnless, any trial, £215;
Winton Tounng Car, 4 seat, £175. Cars cleaned
and stabled from 2/6 per week. Nicholls, The
Garage, 81 Manners St., Wellington.
URCHASERS of real estate, either houses,
sectrons  or farms, should apply te H.
Ernest Leighton, ¢ Featherston St., or Hutt, who
has the finest selection on the market.
TO LET—OFFICES 1n surtes, central position,
Lambton Quay, with strong rooms, well
lighted, electric elevator, moderate rental. Apply
The Wellington Bmlding & Investment Company,
Limited,
WANTF,D—Everyone to know that they can
have their old electroplate ware made equal
to new ; Bedsteads relacquered, Fenders, Lamps,
Screens, etc., antique coppeted ; Bicycle and Coach-
bunder’s work, Nickel or Brass Plated ; Electro-
plating of all descriptions executed at the Sterling
Electro-Plating Co., 34 Lower Cuba street, Well-
ington.
ANTED EKNOWN-—AU Classes of FElectro.
Plating and Engraving executed at Chas. H.
Williams & Sons, 835 Willis street, Wellington.
We are not experimenters but have been established
over 30 years. Write for Price List.
ALTER GEE & COMPANY—Manufacturers
of Self-cotling Revolving Shutters and Vene-
tian and Holland Blinds of every description.
Factory © Quin St., off Dixon St., Wellington.
ICTURE FRAMING executed im all the
latest and most up-to-date styles; Antique
Brown Stamned Moulding a speciality, Write

for our illustrated catalogue. R. & E. Tingey

& Co., Ltd., Wellington. _ L

DEXETTE ~TRICAR FOR SALE ™ Low
Price. 5 h.p., water cooled, De Dion pattern

handsomely upholstered,

engine ; two speeds,
Herbert H. Smath,

seat two, chmb any hiils.
Farnish St., Wellington.

Hughes & Hansford,

Builders and Contractors.
Wnchester Street,
North Linwood,
Christchuvch.

Estimates given on shovtest nofice.
Town and country work undertaken.

A. Menzies,

Plasterer.
(Plawn and Ornomental)
202 Moorhouse Aventie.
Chyistchurch.

Plans & Estimales
Furnished.

TELEPHONE TOOT.

Ashton & White,

Builders and Contractors.
Jornery Works -
138 Madras Streel,
Chwistchurch.

S. C. Stubberfield,
Diamond Mounter,
Gold and Silversmith,
Moller's Buldings.
Worcestey Streel, Chnisichurch.

71

A PREMIUM ON THRIFT.

b

THE chances now oflering put a premium
on thrift. Never were more openings for
a safe, legitimate 10 %. But you haven’t
stndied Gold, Coal, Patents, Real Estate, and
yow're too shrewd to back dark horses.

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

‘We have built up a sound, steady business
on Satisfied Clents. Just this way we aim to

mcrease 1t.
SEND US A LINE.

J. S. SCHWARTZ & CO.,

Brokers,

176 Hereford Street..CHRISTCHURCH.

The Bank of New Zealand 13 next daor.

THOMAS ANDREWS,

PLAIN AND ORNAMENTAL
Plasterer and Architectural Modeller.

Importer of Every Description of Plasterers’
Materals.

Fibrous Ceilmmgs and Cornices a Speciality

PLASIER AND CEMENT YARD:
154 OXFORD TERRACE AND GLOUCESTER STREET,
CHRISTCHURCH,

TELEPHONE I1046.

A. H. WEBB,

Builder & Contraclor,
CHRISTCHURCH.

MACHINE JOINERY WORKS :
Cornsr of MONTREAL AND BROUGHAM STREETS,
SYDENHAM.

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

THE GREAT .NEW INBUSTRY.

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

SOLE AGENTS,

Canterbury Builders

If you require New Zealand or Foreign
Timbers 1n any quantity, Picton Cement,
Stone or Hydraulic Lime, T.T. or O.K. Stone,
Fancy, or other Bricks, Pipes, etc., let us
quote you.

We will undertake to deliver with the
least possible delay, and furmsh only the
best obtainable always.

PromPTITUDE !

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

SATISFACTION |
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A Chorus of Praise !

What the Press says of the performance of the 16 h.p. ARGYL/L  Car in the Tourist Trophy Race. It
finished in second-best time, though delayed through a mishap, which invelved disqualification.

“A great drive . . . the feat of the Argyll was lauded “ The Argyll behaved grandly, and the driver had deserved
as wonderful by friends and competitors alike.” T ke Standard. the fullest reward.”—The Motor.
“A neat machine . . . comfortably completed the

“ The performance of the Argyll in the Tourist Trophy

. s .aR1
fOE.lr laps in 4 Tﬂours 28 minutes, or at 2 mean speed of 38-381 Race excited general admiration.” ——Mofor IVews.
miles an hour "—Morning Post.

““ Bcottish car was making noble progress . . . it ran “The racing between the IIon. C. S. Rolls on his
to a finish and maintained its pace. The Argyll was well 20 h.p. Rolls-Royce and A. E. George on his 16 h.p. Argyll
second on time ”—Glasgow Herald. was most exciting.”"—DBelfast News Letter,

“ George’s time on the Argyll was second fastest, despite “The Argyll car, a 16 h.p,, driven by Mr. A. E. George,
the delay he had in cutting the coat and rugs clear of his pro- behaved magnificently and hotly pursued Rolls,

peller shaft.”—The Aufocar. ﬁni.s.hing second to him.”"—The Graphic.

“ Without doubt Mr. A. E. George’s Argyll was one of the
magnificently. . . It finished second in the race.”—The Tribune. fastest cars in the race.”—Morning Post.

“ The Argyll was again very much treading on his heels, * Another plucky exhibition was that of A. E. George on
proving herself the magnificent and economical touring car the 16 h.p. Argyll. Although starting ninth, he soon worked
we all know her to be.”"—The Daily Graphic. up into second place.”—Sheffield Telegraph.

*T'he car finishing second was the 16 h.p. Argyll, with a hig hole in her floor caused by the bumping
of the ridiculous sandbags supplied as ballast.”—Dadly Madl.

Scott Motor & Cycle Coy., Litd.,

WELLINGTON & PALMERSTON NORTH.

M I RAOU LU M- Highest Award at St. Louis Exposition, 1904.

SURE Puncture stop for Pneumatic Tyres on bicycles, motor
A Cycles and motor cars. MIRACULUM preserves rubber. MIRACULUM

does not affect resihency of tyres and does not solidify i the

tubes. We guarantee all tubes purchased from us free from all harm 4 |
from the effects of MIRACULUM. Represeniatives of MIRACULUM are o e s x OSIves
traveling New Zealand demonstrating 1ts marvellous powers,

‘Write for Booklet and Testimomals to:

MIRACULUM CORPORATION, Ltd., . T —
Worcester Street = - - - - CHRISTCHURCH, GLASGOW,
(V] Gained the
. . . —m— e — - Highest Award,
e i Ve T WL WL P S S S U P S e St | THE i

“GRAND
PRIX,”

For Excellence
of Manufactures.

F. B. HUGHES,

New Coronation Studio.
2 VICTORIA SQUARE, CHRISTCHURCH.

Specialist in Racing, Trotting, and Prize Stock, also

Flashhight Photography. »
M O T T T R T W P VA Y, e.rll‘idg'l loaded
—— - - - : with Nobet's Sporting
| BALLISTITE and

“ EMPIRE ¥ SMOKE-
LESS POWDERS are

JORDAN PATENT HOT WATER BOILER.| |

203 Gloucester St., Unsquatied.
o Q_ Christchurch, N.Z,
i| Me. Jorpan, Nov.z, 1go6. »
Dear Sir —In answer to
vour enquiry as to the USED BY
V efficiency of your Patent SPORTSMEN
Tubular Botler as a heater ALIL OVER THE

L — 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 WHOLESALE AGENTS :

fuel and rapidity of heating there gofnghfiallgﬂinfuﬁ? tCOOLeL(};zlSiCt'HARMAN. "I w. M. BAN NATYNE & co.’ Ltd.’__|

A Motor always ready for Country Engagements.
l" " WORLD.

Sele Agenis HAMMON & BLACKMORE’
PLUMBERS, WELILINGTOI.

80 Lower High Street, CHRISTCHURCH.
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URITY &
QUALITY

OF MATERTAL ARE ESSENTIAL
10 GooD WORK........

WE amm at this 1 our Manufactures, and you
may find it in the goods we make, viz. :—

Engmeers’ and Plumbers’ Brasswork
Brewers' and Creamery Vats

Copper Cylinders and Washing Boilers
Pumps, &c., Zo.

Samuel Danks & Son,

Brassfounders and Coppersmiths,
i0 Brandon Street, Wellington.

5
|
!
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ANDREWS & BFAVEN, Ltd.
MACHINE WORKS W Christchurch.

Confine their attention to a few lines of Machines in order

that they shall be Most Perfect, Up-to-Date and Reliable.
ﬁ CHAFF CUTTERS, all sizes for all purposes.
= SEED CLEANERS, for all seeds, for Merchants
w—r and Farmers.
o= i+ GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS,
. |_§ KEROSENE OIL ENGINES.,

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

WILSON & EDWARDS,

IMPORTERS AND INDENTORS
Of Every Description of Hardware and Machinery,

FARISH STREET - - - .- WELLINGTON.

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

We are Agents for several First-class Makers of Machmery and
Machme Tools for Woodworkers, Engineers, Brickmakers, Tmsmiths,
Plumbers and other Trades, Gas, Steam and Oil Engines, Dynamos
and Motors, Hydraulic and Pneumatic Machines, eic., etc.

We carry Stocks of Bulders’ and Plumbers’ Hardware, and
Supplies of all kinds at Lowest Prices. Enquiries solicted.

ESTIMATES FURNISHED ON APPLICATION,
Telephone 285. P.0O. Box 646.

. »

- Oil Engines...

MANUFACTURED BY ANDERSONS LIMITED.

With Prof. Scott’s Patent Carburstter ant Governor. Stationary, Marins and Portahla.

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

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

Requires Iubricating once in about every three months.

With Scott’s Carburetter and Governor these Engmes are under perfect
control-—a saving m petrol consumption 1s obtained, and in
unskilled hands no fuel can be wasted, nor can there be any faiture
from mattention to oiling.

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

SEE40 04044440444 444 4409000000004

Engineers!

Our CASTINGS will satisfy you.

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

R. Buchanan & Sons,

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

CEE 04444400044 4444444444400 004

E i

WE ARE NOTED FOR THE EXCELLENT QUALITY OF OoUR CASTINGS. :

WHY NOT GIVE US A TRIAL? i

i

3 3
+

3 3

+

TELEPHONE 76, P.O. Box 657.

R. P. M. MANNING,

(Late Enginasring Staff, Coloniai Sugar Refining Co., Lid., Sydnsy)

Consulting Engineer and Contractor.

PLANS prepared and estimates furmished for the supply and erection
of Machinery and Plant for all purposes.

Representing :
Lancashire Steam Motor Co.: Steam and Petrol Wagons, &c,
Schumacher Mill Furmishing Works: Flour-mulling Machinery.
Davey, Paxman & Co., Ltd.: Suction Gas Plants, il and
Steam Engmes and Boilers.
Howard Bros., Liverpool:  “ Dey’ Time Regisiers,
Emmmre Lightmg Co.: Petrolenm Incandescent Lighting.

FULL PARTICULARS OBTAINABLE FROM :

R. P. M. MANNING, 151 cashel Street, CHRISTCHURCH.

NEW ZEALAND

PORTLAND CEMENT <o

Highest Girade Portland Cement
* and Hydrauwlic Lime

Supplied to Public Works Dept.,

Electric Tramways, Waihi Gold

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

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

AUCKLAND OFFICE—
76 VICTORIA ARCADE.

TELEPHONE 882

WELLINGTON AGENTS — H. R. Cooke,
Messrs, Riley & Holmes. MANAGER.

{
FITTINGS OUR SPECIALITY! OfFice

SHOP FITTINGS ! WAREHOUSE FITTINGS !

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

Inspection of our work mvited.

EsTIMATES FURNISHED. TELEPHONE 8¢1.

LOW & PEARCE,
Builders and Shop-fitting Experts,

7a HOPPER STREET, WELLINGTON.
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HE AUSTIN Jaw Crusher,

illustrated herewath, will positively crush more rock of
boulders with less power than any other crusher, will cost less m
repawrs, and will give better satisfaction  As compared with hand
breaking, it will absclutely save 5ts whole cost mn 30 davys

That 1s a pretty big claim, but we will gladly produce hgures
and testimomals from numercus local bodies throughout New
Zealand m proof.

We furmish Crushers with Elevators, Screws Riddles, etc for
handling any kind of material, and will design the whole plant and
submt drawings on request.

We make a specialty of this Line and nvite enquiries

There are few more profitable investments ior contractors or
local bodies.

BOOTH, MACDONALD & CO. LTD,,

CHRISTCHURCH.

E. W. MILLS & @o.

LIMITED,

MACHINERY MERCHANTS, WELLINGTON.

LARGE STOCKS CARRIED AND INDENTS EXECUTED.

Grice's Gas ENGINES, PerTER O ENGINES,

Arras StEaM ENGINES, ROBEY'S PORTABLE ENGINES,

SucrtioN (Gas PRODUCERS, PILANING AND MOULDING
MACHINES.

DODEEL
DIDELL

—— WOOD-WORKING MACHINERY OF EVERY DESCRIPTION -

BAND Saw MACHINES, SASH PULLEY MORTISERS, LATHES
ALL KINDS, COACHBUILDERS WOOD-WORKING MACHINERY.
Wood-working Machinery by Haigh & Co, Kirchner
& Co., American Wood-working Machimnery Co.

Woop & STEEL SPLIT PULLEYS, BEARINGS, SHAFTINGS,
Berimng, T. & W. SMITH'S CELERRATED FLEXIBLE STEEL
WiIrE RoOPES, special for Log Hauling, Winch, Crane and
Ship Work. Inspection Invited.

E. W, MILLS & €0O,, Ltd.,, WELLINGTON.

“La Motosacoche”

The Marvellous Motor Attachment for Bicycles.

Why the “ NNIOTOSACOQCHE " has revolutionised
Motor Cycling :

Its entire absence of vibration.

Total weight of Motor Cycle only 6olbs.

Almost entire absence of noise.

Absolute efficiency on hills or flat.

Symplicity of mechanism and ease of control.

B e b -

Diagrams, &¢., from Sols Wholesale Distributor:

HERBERT H. SMITH . . FARISH STREET, WELLINGTON.
For Sale by all Cycle and Motor agents in New Zealand.

THE EMPORIUM FOR BATHS

T Cast Iron, Porcelain, Enamelled, Metallic Enameiled, Rolfsd Edged and
Flanged Plate Zinc, and in Galvanised Sheet Iron. BATHROOM AGCESSORIES.

We siock the
world’s best and
latest productions
. Gas Pendanls,
Chandelisrs, Hall
Lamps, &¢., and are
in constant receipt
of novelties in this
direction.

reLerHoONE 118. TAYLOR & OAKLEY,

WORKS * SHOWROOMS AND WAREHOUSE :
234 TUAM STREET. 108 & 105 GOLOMBO STREET, CHRISTCHURCR.

= G 0 L D E N E A G L E IN 20z TINS.

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

#
B. Button

Can satisfy your wants in the above lines.

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

#

PAPERHANGING WAREHOUSE :

210 CASHEL STREET, CHRISTCHURCH.

Established
1863.

E. heeler & Son

Photographers.

The Photographing of Build-
ings (exteriors and mteriors),
&c., and Machmery in all its
Branches we make a Special

Stady of,
51 Cathedral Square,
CHRISTCHURCH.

GARDINER’S PATENT

ADJUSTABLE GHILD'S
SEAT FOR BICYCLES.

Can be fixed to and detached from any Bicycle
in a. few moments.

SAFETY, COMFORT, CONVENIENCE.

Price 7/- PosTED 7/9.
H. J. GARDINER, Bicycls....
Manufacturer,

186 Durham Street, Christchurch.

NORMAN HEATH & CO,

Hunter Street # & WELLINGTON.

I " . e ARl s L ey Lt e LA W PO
As supphed to the Auckland and Wellington City Councils, Rangitikei County Council, Messrs,
Ross & Glendining, Duncan, J. J. K. Powell, Allan Maquire, &c.,

The Septic Tank Co., Ltd.

4n___ WESTMINSTER, LONDON.

(Cameron, Commin & Martin
Patent)

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

Self-contamed Septic Tanks stocked m
Wellington.

New Zealand Represeniatives :

NORMAN HEATH & CO.,
Hunter Strest, WELLINGTON.

CANTERBURY AGENTS :

HILSON & CATTO,
114 Manchester Street, CHRISTCHURCH.
OrAGO AGENTS :

KEITH RAMSAY,
19 Vogel Strest, DUNEDIN.

N

NEW ZEALAND

TECHNICAL BOOK DEPOT.

Rea, * How to Estimate,’”’ full details for
builders .. . . .. 9/6
Millar, ** Plastering, Plain and Decorative.., 22/-
Leanings, ° Bulding Specifications 21/—
Thompson, * Dynamo and Electric Machiery™
(alternating current) .. 34/-
Foster, * Electrical Engineer’s Pocket Book ™ 25/-
Turner & Hobart, “ Insulation of Eleciric
Machines * .. . ..o T12/-
Solomon, ‘ Electric Meters " .. .. 18/6
Dawson, ** Electric Traction Pocket Book " =z20/-

H. A. FLATMAN,

LOCKSMITH, GUNSMITH AND
GENERAL MACHINIST.

Office Locks, Keys and Bells receive
immediate attention

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

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

(NEXT TURNBULL AND JONES,)

SEND FOR CATALOGUE,

WHITAKER BROS.

183 LAMBTON QUAY - - - WELLINGTON.
(Branch; GREYMOUTH.)
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THE “ANDERSON"” ANTI-VIBRATION

Incandescent Gas Burner.

Patented in all Countries.

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

-

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

ADVANTAGES.
DoEs NoT OBSTRUCT THE DOWNWARD FREE FROM ROARING,
TrcHT. MANTLE ROD SECURELY HELD FAST OR
PATENT ANTI-VIBRATOR AND BURNER INSTANTLY RELEASED IF BROKEN.
CoMBINED STEATITE RING FrtIED TO EVERY
BURNER FEASILY AND INSTANTLY BURNER HEAD.
’ . DETACHED FROM NIPPLE. EvVERY BURNER FITTED WITH A
Ordinary Anti-Vibration  yyqpe Nor LicurT BACE. STANDARDISED Brass NIPPLE.

Burner.

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

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

Burner.

% SCOTT SNELL

HIGH PRESSURE Gas Lamp.

THIS Lamp has been scientifically tested in London, Pars,
Berln, New York, Chicago, St. Lows, Boston, and various

other British and Foreign towns. All tests show Maximeam
Efficiency.

it has been applied to Docks—over zoo installed in one
Dock. It has been applied to streets too numerous to specify.
A typical installation may be seen 1o Whitehall and Parbament
Street Westminster, saving over £100 a year in cost, and
giving seven times the amount of light of previous
system.

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

COMPARED WITH COMPRESSING SYSTEMS

WE Expenss of Spacial Service. Increased Leakage Losses,
Expenditure for Power. Cost of upkeep of Compress-
AVOID ing Plant, Depsndence of whole service en working of
Power Actuated Pumps, and various minor drawbacks.
A street may be transformed m a smgle day by installing
Scott Snell Lamps, without disturbing sireet surface
or traffic.
Free of Cost, by means of Waste Heat, this Lamp
provides itself with compressed air at nearly zlb. per square
inch pressure.

COMPOSITE BODY LAMPS.

Specification—These Lamps aze constructed with detachable
reservoirs and cylinders, making any part replaceable m a few
minutes. Adjustment 13 much sunplified. Working parts
operate on knife edges. Weight considerably reduced. Working
parts may be removed and replaced by spare section, and an
TyPE oF DousLE BURNER LAMP. examination or re-adjustment made at lelsure. TyPE oF SusPENSION CIRCULAR

1,207 C.p. Guaranteed gas consumption, 15ft. per hour. Lamr.  Over-all height, s4in,
Consumes 28ft, per hour. Width 16in, without globe.

setewsar ), ANDERSON & CO., Ltd.,
Lighting Engincers and Gontractors,
TELEGRAMS :  DACOLIGHT, LONDON.” T3 Farringdon Road, LONDON, E.C.
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