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Prices :
Delivery from Stock.

Argyll

10-I2 H.P. -
12-14 H.P. - C,GOO
14-16 H.P. -

C650
16-2O H.P. -
26-3O H.P. - 4U.000

New

THE OAR for Reliability.

ARGYLL

Before placing your Order for a Motor Car enquireabouTthe

Dennis Patent Worm Drive,
Guaranteed TWO YEARS j^ g,,^,

Sole Agentsfor New Zealand
THE RANGER MOXOR CO.,

45 VICTORIA STREET, CHRISTCHURCH.

A FAIR OFFER—
Use Jenkins '96 Packing on the Worst Joint you have. If it is not as werepresent we will refund the money.
We invite steam users to Write us Direct.

A FEW EXTRACTS FROM TESTIMONIALS: "We have had Jenkins '96 in a joint for over"
Savedus its cost many times over." thre(? &xf Past

-
which we could not keeP tight

\u0084-v , . T • i.- ,_ , previously for morethan four months at a time, andit"Best steamJointing we haveused." is still tight."

MANUFACTURERS
OF;

Staam Valvas, Sorswed
Staam Valvas, Flangad
Sttam Cocks, Scrtwtd
Sttam Cocks, FlangsdSttam Raducing ValvatSaftty Valvts
Gaugt Cocks
Ejtctors
Lubricators
Machinery Irassss
Phos. Ironzo Castings
Gunmstal CastingsCopptr SttamPipas, Etc.

SoleAgents for Jenkins Standard '96 Packing. Best and CheapestJointing on the Marke
Beware of imitations. The Genuine is alwaysstamped withTrade Mark likecut.
'96 willnot Rot, Burn, or Blow Out, and will last as longas themetals whichholdit.

IN STOCK:
Irau and Copptr Tubas
Condtnstr Tubas
\u25a0ran and Coppar Shaats
\u25a0rats and CopparRods
DalU MaUlRods
MuntzMaUl RodsRichard's Plastic Mstal
Coppor Ingots
Tin Ingots
Zlno Inaott
Rollad Zinc loilar Platas
Stum Gauaaa
Vaouum Gaunt
loilar Watar Gaugas, Etc.

\u25a0 Jenkins &* AAack,
&£*»•> Engineers, Coppersmiths,Brassfounders,
pZb'tra' Requisites. and Metal Merchants,

WELLINGTON - - - -
NEW ZEALAND.

Wm. HALL,
Manufacturer of ENGINEER ANDColonial Oii Engine
in sizes of 3 and 6 h.p. MILLWRIGHT.

GAS AND OIL ENGINE WORK-A SPECIALITY.
ADDRESS:

26 Selwyn Road, Sydenham,
OHRISTOHUROH.

Scott Motor and Oycle Co., Ltd.,
WELLINGTON ft» PALMERSTON NORTH.
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AVAXSON'S

PATENT SHOP WINDOW FRAMES
"I These Shop window frames areadapted

|AU

_
for plate or other glass, and any sizeLIGHT s s s pane is held securely by a simple con-
trivance without the aid of putty.

ECONOMICAL Used in Kennedy's Buildings,
Hannah's Buildings, and theEconomic,

DURABLE- - Wellington; and Everitt's, and also
Buxton'sBuildings, Nelson; and to be

\u25a0 i%vi*kvi«t seenin PalmerstonNorthandMasterton.ARTISTIC- -
Builders, Speculators and Shopkeepers

J should write for Prospectus to
—

JOHN MOFFAT, Douglas-Wallace St., Wellington.

TELEPHONE 688. ESTABLISHED 1879.

W. H. PRICE & SON,
General Brassfounders,
Pumpmakers and Machinists.

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

Manchester Street South - - - - CHRISTCHURCH.
(Opposite the Trocadero.)

R. Martin,
Manufacturer of Stained Glass
and Leaded Lights, j- j* J-

* *^tcjJ^Mi Highest Exhibition

;V^^Kbyi^ff Auckland & Wellington
* fll^^^M^ Exhibitions.

'
a rf^>^ DESIGNS SUBMITTED.
'STy^H*^ '^H: WRITE FOR INFORMATION.

R. MARTIN,
17 Manners Street,

Telephone 144. WELLINGTON.

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

Sidey,Meech & Co.
General Auctioneers, Land and Estate

Agents, Commission Merchants, Expert Valuators,

WE make a speciality of Outdoor and Clearance Sales of all
descriptions, also AuctionSales of FreeholdProperty areheld
at frequent intervals inour Rooms,

MANNERS STREET (""&s?*), WELLINGTON.
We have themost extensive list of City and Suburban Propertiesfor
private treaty. Call or Ringup 1339. Now is your oppor-
tunity to make money.

Premier Engineering Works,
METAL FOUNDERS.

Contractors f0r....
Gas Plants.
High-Pressure Water Plants.

"•~r~ Brick and Tile Machinery.
Hoisting,Haulage,and Driving Plants.

y Drainage, Sewerage,
and MunicipalRequisites.

Butchers' Machinery.

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

TftNGYES,Ltd.,
Have now over 25,000 BRAKE HORSE POWER at work and on order in

SUCTION GAS PLANTS.
The followingPlants arenow atworkoronorder tnNew Zealand :—: —

23 Brake horse-power— R. N. Speirs, Cabinetmaker, Foxton.
39 Brake horse-power— Redwood Bros., Flourmillers, Blenheim.
29 Brakehorse-power— Friedlander Bros , Grain Mchts., Ashburton.
29 Brake horse-power— Skelton, Frostick andCo., Christchurch.
88 Brakehorse-power— MephanFergusonSteelPipeCo.,New Lynn
1t5 Brake horse-power— Canterbury Roller Flourmills Co.
44 Brake horse-power— Tonson, Garhck andCo., Auckland.
4\ Brake horse-power— Mr. J. M. Chambers, private electric

installation, Auckland.
9 Brake horse-power— Alfred Nathan, Esq., private electric

installation Auckland
Two 88 brakehorse-power— W. Dimock andCo, Wellington.
10 Brake horse-power— Stock Auckland.
\j\ 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.

52 Brake horse-power— West Coast RefrigeratingCo.,Ltd., Patea.
63 Brake horse-power— Conditional order, if 52 h.p. successful.
29 Brake horse-power— Humphries Bros., Wellington.
23 Brake horse-power— Waters, Ritchie and Co., Grain Merchants,

Dunedin
9 Brake horse-power— W. Goss, Sawmiller, Christchurch.
39 Brake horse-power— Anderson &Donald Featherston.
29 Brake horse power— John Coombe, Muritai
52 Brake horse-power— J 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.
52 Brake horse-power— Messrs. AustinBros., Foxton.
52 Brake horse-power— Mr. O. E. Austin, Foxton.

AUCKLAND, WELLINGTON, DUNEDIN, CHRISTCHURCH, WANGANUI.
JOHN CHAMBERS & SON, Ltd.

SOLE N.Z. AGENTS

JOHN
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Limited,
96 Cuba Street, Wellington.

Telephone2234. Printers of "Progress."

Fine Catalogue Work
Our Specialty.

PRINTING

Telephone 18ig.

SOUTHWORTH & PETERS,
Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES.

159 Salisbury Street, vmteusfor
CHRISTCHURCH. FreeEstimates.

C/ARB for MORE
BUSINESS ?

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

Advertise for it— but advertise right.
With printers' ink you can reach 1000

people inthe time youcould talk to one,—
but the printers' ink must tell your story
right tobe effective.

The effective use of printers' ink ismy
business. Iwant to use it to increaseyourbusiness. MayI?

Ronald S. Badger,
Advertising Agent. CHRISTCHURCH.

Chiif CanUrbury-Kaikoura Agints for COOPER'S DIP,

DATES OF WOOL SALES for 1906-7.
No i

— Tuesday, November 22nd, 1906.
No 2

— Thursday, December 13th, 1906.
No. 3

— Wednesday, January 9th, 1907.
No. 4

— Monday, February, 4th, 1907.
No. s—Thursday,5

— Thursday, February 28th, 1907.
Offerings Last Season,13,000 Bales.

Land Salesatour Rooms, Cashel St., Chch,
HorseSalesatTattersall's, everySaturday.
WeeklySales at Rangiora.
FortnightlySales at Leeston.
Monthly Sales at Kirwee, Darfield, Shef-

field, Coalgate,Dunsandel, West Melton,
Springston, Hawarden, Waikari Scar-
gill, Methvenand Rakaia.

Quarterly Sales at Culverden.
Annual Saleat Kaikoura.

TOmeet the requirementsof our Business
we have made EXTENSIVE AD-

DITIONS to our WOOL WAREHOUSE,
which will contain a floor space of 45,000
sq. ft ,enabling us to display to the best
advantage about 7,500 Bales of Wool.

FULL PARTICULARS ON APPLICATION TO THE AGENTS

ANDREWS &* MANTHEL,
CONSULTING, ELECTRICAL, t MECHANICAL ENGINEERS,MACHINERY MERCHANTSAND IMPORTERS.

QHUZNEE STREET - - - = -
WELLINGTON

* y^uC^TLdLt^V Twenty Years'Reputation.• fn£y \jrfy"\ == 1==

ll|J TRADEMARK, rnjl On Every Bag.

q V^^ **?// MANUFACTUREDBY* John Wilson & Co- Ltd.,
1 if/yheL, "^-AUCKLAND.Established 1885. tutiy

—^ .^— —m
—

against all competitors

AND PRODUCER PLANT. S^iS^SS
\u25a0—

— -—
\u25a0^^—^_

—
England, June, 1906

NATIONAL GAS ENGINE StSSS!

The "SHatrpleg"
TUBULAR

Cream Separator,

II *T*HE Tubular skims cleaner, is easier to wash, \u25a0 \u25a0\u25a0 A skims colder milk than any other Separ- II\u25a0 ator, is self-oiling. Supply can is low and the II\u25a0 most convenient. The Tubular is, in fact, the \u25a0 B
\u25a0 Machine for a Farmer to have, and werecom- IIImend it to all progressive Farmers who are II\u25a0 looking for the best. ||

Progress Printing Co.

Wttkly Salts of LivtStock at Addmgton, every Wednesday. Skin, Hides,and Fat Sales everyThursday.

DVlir P pA AUCTIONEERS, Wool Brokers,Land,Produce, Stock & General Agents
rillt.Or 1/Y.,offices,149 Cashel St.,CHRISTCHURCH. Wool Stores,Montreal St, South.

Telephonel6"^^sS^KE!^tfpOBox333C°«-Mancheste[^^llj!^t^ Worcester Sr<s
CHRIST\/Crt URCH

The "CAMPBELL" Gas Engine
HbVUis ill AAC DDftfillf^FD 111 jiiitIb^bhl1 ill ii|fQ InUUUIiLn \u25a0 LANI

A 25-b.h p. at Wanganui workson ijlbs of cokeper horse-powerper hour.
A 40-b.h.p,installed for Messrs. kind & O'Connor, Flaxmillers,Shannon,

is nowat work. All interested are invited to inspect.
CATALOGUES AND FULL PARTICULARS FROM

N. ANDREW, Wanganui, & TOPLISS BROS.,Christchurch.
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ARTHUR D.RILEY |145 LAMBTON QUAY, I FRANCISHOLMES

WELLINGTON.

RILEY & H©LMES,
IMPORTERS OF UP-TO-DATE BUILDERS'
AND ENGINEERS' REQUIREMENTS

ElasticPulpPlaster. , Sir W. G. Armstrong, Whit-
PatentFireproofMetalLath.

™ OR™ &. £°-'s High-speed
Tool Steel, Twist Drills, &c,

Well Fires (Bowes* Patent) i Machine Tools, Cranes, &c.
The most economical fire Lancashire Steam Motor
existing. Wagon. First against all

comers.
Artistic Metal Work m Elec- SmoOth-on IronCements. For

trie Light, Gas Fittings and stopping holes in castings,
Furnishings. andleaks inengines &boilers.

PETER HUTSON & CO.

>\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666 \u2666 \u2666 \u2666 \u2666 \u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666

F. S. GREENSHIELDS & CO. X
Engineers and Importers, <>

Office— 27, LAMBTON QUAY WELLINGTON. o

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

NEW ZEALAND AGENTS FOR J
Electric Construction Co., Ltd., Wolverhampton. « >"

Gardner
"

Gas Engines— Stationary and Portable Oil
Engines, LaunchEngines, adapted for either Kerosene or * \u25ba
BenzineFuel. <\u25b2>

Erith's EngineeringCo., Ltd.-Patent Automatic Under- \u2666
feed Stokers. •< \u25ba

\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666 \u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666

—i |FinelyGround. A
WILSON'S No Waste. J^BRAND.

HYDRAULIC LIME The Best buildinglime• Sets inWet orDryPositions.
Mark- m^nufTcTur^by

Auckland. JOHN WILSON & CO., LTD.,
JASentsm <^__AUCKLAND.

established 1878. everV Centre

C CTP API PC Plumber, Gasfitterr. £31/\I^L,C^, Locksmith,Electrician
102 LAMBTON QUAY, WELLINGTON, and

Telephone 943. (Next aidous.) General Repairer.

HeTellsIt to the Graphophone
The ii you haveaBusiness Graphophone at

Machine your desk, it means that you are in

JhaJ position to dictate your correspondence
Cgypj. the moment you wish—It is always
Ymi 50

- 9 ready

Pprr f «^B f^^te^.j^MM
'
lre
'
ieves y°u °f a^ tne annoyances

i#T' '^Hk JH^I and errors of the old system of steno-
V gp -,J graphic dictation and by its use your

v '' *"jj^^^ daily correspondence is handled in a
) ***&£&§ perfect and economical manner.
'
t

'
ls tne right way

—
the up-to-date

v.ay for every careful
V^^^^^^^^^^^. oifice man to handle his
V i^^^^^^^^^^^k correspondence. A com-
"tj^^^^^^^^^^^K '

ort to c corresPond-

SJii^^^^^^^^^^^^^L. ent' a^es work easy

.'^(i^^H^^^^^^^^^^^^^B Grdnd Prix,Paris, 1900
Doublc(irandPrizc,Sl.Louis,l9o4

Sendus the Couponbelow
for our new Rooklrl,

\u25a0gß^^^^^^^^^^^^^^^^^^^^^|^^^^^^^^^^^s|^^^^^^^^^^^^^J whichc\plainsindctail
El^^^l^^^^^^^^^^^^H^^^^^^^^^^^^^^^^^^^^^ whattheBusinrssdraph-

o phonr
system is,

costs,and
where

\u25a01^ dtk* amiwhy,t

K|^ f'^F .mproves

B^^ML.ii\u25a0\u25a0» .m mil. 'U^'Wl \LgMgM^».l^Hp^yi^^^_ andsavcs

COLUMBIA PHONOGRAPH CO., Cen'l, 255 Clarence St., Sydney, NS.W.
TheonlyAward lor Business TalkingMachinesatSt.Louis. 1904

Kindlymail me,FREE,com|jUleinformation concerningthe BusinessGraphophone

NAME
ADDRCSS .

LIMITED.—
__^________________

PipeandPotteryWorks :

Dry Press Brick Works:;
; \u25a0 MANSFIELD STREET.

v^^^^^KL^^^m^ggrr^r^jfl^Hi Cementand LimeMerchants.

I^^^^^^^^^^^^^Hjjj^H^^^^B Registered Office
[^^KK^KKKjtK^^SBBBs ant

* Showroom:

(Dry PrusInckWork*, Nawtown. Stack UOfthigh.) 3 HUNTER STiy CITY.

Fire!! Fire!!
3£3BBp^ /^OPE withFIRE in its incipient stage. Steam ,

• ilfi^fc=s!\. engines take time to get there, or the water
3t
' '

& might be cut off at the critical moment.

%'ISaHn Had aPA^ROL Fir- Extinguisher been used when
JL. jLmJB|jB tne recent Wellington blaze commenced its disas-

trous course, Thousands of Pounds would have
ImmUm^^Hl been saved.

3B| The PATROL
SnBIL &^ W'LL EXTINGUISH BLAZING OIL!

%l% l Throws stream FIFTY FEET.

; ? James Gilbert & Co.,
•: tlHfljß^^ 3 HUNTER STREET,

WELLINGTON.
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HARTMANN'S ANTI-CORROSIVE PAINT
"RED HAND" BRAND.

A High-class, Elastic, Enamel Paint. Does not crack or peel
off, has great covering power, and its lasting qualities will

outlive several coats of ordinary paint. Highly recommended for
its protective qualities to buildings, iron work, outside and inside
work, and for all purposes where a first-class paint is required.

LACVELVA High-class JapanEnamel Paint,ofexceptional
quality, for decorative work Possesses

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

HARTMANN'S ANTI-FOULING COMPOSITION. F^^hl
ssusps
p
u
sp^om

ttot
s
o

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

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

Portable fhpmiral cheapest and best.ruridme cnemitdi
No BREMm 0F BOTTL£

Vlvn EvHnrfiiietiaxe NO NEED FOR TURNING UPSIDEDOWN
rire CXtingUlSnerS* acts at once by turning key.

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

Any capacity from3to50 gal. LargeSizes set onwheels;verysuitable for
Borough Councils, Factories, etc.,especially those outside firebrigade
radius.

MANUFACTURED BY JAMES MERCER,
Coppersmith, etc.

282 TUAM STREET - - - - CHRISTCHURCH.

THE q ff

"^r Simplicity! Reliability!
14 to30 H.p. Silence!4 Cylinders. Shaft Drive.

—
__^_

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

LIGHTEST TYRE BILL OF ANY CAR MADE.

Catalogues and particulars from MATTHEWS' MOTOR GARAGE,
or from the Sole New Zealand Agents

HOLMES & ALLEN, brandon st.,Wellington.

IFORI F0R ELECTRIC MOTORS
AND DYNAMOS,

For any purpose such as CHARG-
ING BA TTERIES, PLA TING,

WORKING SPARK COILS,
ELECTRIC WELDING, SMELT-
ING or ELECTRIC LIGHTING,
AUTOMATIC STATION INDI-

jS&^S^K&kl' CENTRIFUGAL PUMPS, FIRE

\u25a0^\u25a0yU 1 MACHINERY OF ANY KIND,

iHWff T'L O'DANIELS.
126 CASHEL STREET, CHRISTCHURCH.

"PETTER
"

OIL ENGINE.

The Simplest, Safest, and Most Economical Oil Engine for Driving, Electric
Lighting, Sawing, Farm, Brickmaking and Dairy Machinery, Pumps,etc.

Portable Oil Engines, Combined Engines and Pumps, etc.

L.C. KNIGHT & CO., Electrical Engineers, CHRISTCHURCH.
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TO ENGINEERS AND MECHANICS.
IF YOU REQUIRE—

All Classes Steam Fittings. Steel Keys.
Bolts and Nuts, Steel Taper Pins.

Black and Bright. Steel Cotter Pins.
Boiler Studs. Gun metal Nuts.
Set Screws, Whitworth Thread.

Black and Bright. lN Fact

CALL ON, OR WRITE TO-
™™™ LINES.

A. & T.BURT, Limited.
COURTENAY PLACE WELLINGTON.

Hud Offic* and Works:DUNEDIN.
Iranohn: AUCKLAND, CHRISTCHURCH, INVERCARGILL t PORT CHALMERS.

"fjl ]T) READY...
f4 0 ROOFING l°L

LJ UJ Roofs

THE PARAFFINE PAINT COY., San Francisco.
Samples andPrices from established 1884.iS?r.*i.C2".«LD"' Aucklanil- E

-
REECE * SONS, CHRISTCHURCH.j;«iL'*Mf.* *""*'NaP|ir

-
6- >\u25a0• DENNISTON, Duntdin.JAMES W. JACK, Wallington. THOMSON, IRIDGER * CO., Invtrcargill.

THE SUCCESSFUL FORD
MAXIMUM POWER AND COMFORT AT A
MINIMUM OF COST AND MAINTENANCE.

I
* fll^^^^^^^^^^^^^^^^^^^^^^^^^ '•\u25a0 c mvi nyite care-' -~-c*X ful inspection of

- eS^^^Hßß^^^^^R^^ - IThe Eord
-3Jf Ĝ^Bßi ByfiLfcfaßlft^4£ '; -~ ~ Model "N"has

JlBtß^Bl^B^l^^Jfc^Jlr. - a f°ur cylinder

-^b^ 'Bt&mli^^^^^^^KKamm¥ '— .— . Speed, 40 miles
'• ' - \^^^^^^K anhour

• \u25a0'^m^^^^^^K^^^BK^^^^^^^^^^^^^K/KM''' a SIX ~c^'lmder
' s>^v':' - * Speed, 50 miles- S^ - -*— --^--^^. anYuomx down to

4 miles an hour
FORD MODEL "N". FRONT VIEW. onmgn gear.

SEND FOR CATALOGUES,ETC , TO NZ. AGENTS

THE AUTOMOBILE COY. OF N.Z.,
15 JOHNSTON STREET ...WELLINGTON.

»\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666

JIPLEYEL
SHORT BIJOU GRAND.

A Perfect Piano,specially
manufactured for smallrooms, m Rosewood,

Lh^S^^^^^^n^^^^^^ Mahogany.

Enquiries Invited.

EASY TIME PAYMENTS

- '"^^^'^piHjr carried on by English

• Telephone 1987.

WELLINGTON PIANO CO.,
LIMITED.

53 MOLESWORTH STREET, WELLINGTON.

11lILKIUK %

Decohation^^^V

overplaster,or innew ones where plaster

Manufactured by The Metallic Roofing Co., Ltd., Toronto.
BOLE AQENTB:

SMITH &> SMITH Ltd.
_^_DUNEDIN. WELLINGTON. CHRISTCHURCH.



THE greatest exhibition ever held in
the southern hemisphere was opened
by His Excellency the Governor, Lord
Plunket,atChristchurch,on the Istalto.

The importance of the event to the
colonyhas yet tomaterialisein the form
of increased trade, and it is within
reason to predict that New Zealand will
benefit by her splendid strenuousness to
an extent which passes the presentcom-
prehensionof her people.

As an Advertisementfor the colonythe
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; while for the
nonce New Zealand enters the lists as
the young and virile champion of a
greatpeople amongst the nationsof the
world.

N.Z. INTERNATIONAL EXHIBITION.

Progress will be mailedregularly everymonth to any
address in the colony on prepayment of the Annual
Subscription—6/6 per annum posted, or in
advance, 5/- To Australia or United Kingdom,
5/6 in advance. ******

All communications tobe addressed:
"

TheEditor,
Progress,ProgressBuildings, Cuba street, Welling-
ton." Telephone2234.******
Incase of change in address, or irregularity of this

papers's delivery, subscribers should send immediate
notice.

Constitution of the Earth.
This interesting questionrecentlyformed the
subject of apaper by Mr. R.D. Oldham, at
ameetingof the Geological Society, London.
He points out that iust as the spectroscope
openedup a new astronomyby enabling the
astronomer to determine some of the con-
stituentsof which distant stars arecomposed,
so the seismograph, recording the unfelt
motion of distant earthquakes, enables us to
see into the earthand determineits nature
with as greatacertainty,up toacertainpoint,
as if wecould drive a tunnel through it and
take samples of the matter passed through.
After anexhaustive treatmentof thequestion
of wave motions through the earth, in the
course of whichmanyfigures andcalculations
are cited, the author of the paper deduces
that wave motion originating at any point
in the earth will be propagatedinall direc-
tions from it, and whatever the nature of
these waves, their paths willbe straight lines
so long as the velocity of propagation re-
mains constant;but if this varies the course
of the wavepaths 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 propagationis dependent on two
factors— the elasticity and density of the
medium through which they arepropagated.
From thisitwillbe seenthat any information
whichcanbe obtained regarding the form of
the wavepaths 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
whichemergeatdifferent partsof thesurface.
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
wavemotionof two different types at diff-
erent ratesofpropagation; that thismaterial
undergoes no material change in physical
character to a depthof about six-tenths of
the radius, such change as takes place being
gradual, andprobably accounted for suffici-
entlyby the increase of pressure;and that
thecentral four-tenths of theradius areoccu-
pied by matter possessing radically different
physical properties, inasmuch as the rate of
propagation of the first phase is butslightly
reduced; while the second-phase waves are
eithernot transmittedatall,or,moreprobab-
ly, are transmitted at about half the rate
which prevailsin the outer shell.

Published Monthly by Baldwin &• Rayward, Patent
Attorneys, 71Lambton Quay, Wellington, N.Z.

Progress
With whichis Incorporated

The Scientific New Zealander.

that the New Zealand International Exhibi-
tion has exceptional attractions insofar as
the varietyof its exhibits is concerned;and
yet it is no mere bazaar, no haunt of idle
gossips, or butterfly pleasure seekers. It is,
in fact, an event of the utmost significance
to New Zealanders, whether they be in the
politicalarenaor in the artisan andmechani-
cal world;andtoprove of the fullest service
to the colonyit shouldbe visitedby at least
seventy-five per cent, of the population.
Everywhereheavily laden stallspay eloquent
tribute to the wealthandprogressof our own
manufactures, and everywhere the eye is
constantly arrestedby 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 20th century.

TheNew ZealandInternationalExhibition
comes ata time when the worldisstill 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 tohear that the fullest encourage-
ment, in the form of travelling facilities,
has been given to the people of our own
colony, theCommonwealth, andfurther away
still,in order that they may be enabled to
attend and profit by the greatevent.

thermodynamically and mechanically, the
great difficulty being the question of com-
pression, and he believes that the difficulty
in this direction willbe solved.
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The Question of the Gas Turbine.
In the Engineering Magazine Prof. S. A.
Reeve, writing on this subject, points out
that the gas turbine must work on the
Braytonor Joulecyclerather than the Otto;
that there is no thermodynamic reason why
the gas turbine should not be a success;but
that the obstacles in the wayof the gas tur-
bine lie in twodirections,viz.,in thenecessity
of starting from veryhighinitial temperature
for expensive working, and in the difficulty
of compressing the gas to the high pressure
needed toget high temperature. A temper-
ature of over 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 initial
energy of the working fluid maybe secured
by injecting into the hot gas a quantity of
water which will give molecules of steam
and gas combinedhaving considerable mass,
and therefore not needing so great velocity
(in other words,notrequiringsohigh temper-
ature)in order tohaveahigh initial energy.

Prof. Reeve believes that the gas turbine
is a machine immediatelypracticableboth

It is now seventeen years since the last
international exhibition was held under
southern skies, andit is only fitting that the
NewZealandInternationalExhibitionof1906shouldeclipseallformercolonial efforts. That
it does there canbe no question,for it is the
largest British Exhibition held since the first
international affair of 1851. The Glasgow
Exhibition of 1901 excelled ours in one
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



In order to-determine if brick clays, which have
a medium percentage of lime, could be used for
brick manufacturing, a Mr. JLoeser -conducted a
number of tests. The principal tests were the
mechanical separationby washing. He also tried
the very-

intimate mixing by fine -grinding. Of
the twoexperiments the best results were obtained
by washing, and it was distinctly shown in the
experiments that the fine grinding of the lime had
not the desired effect.******

In architectural beauty, in the splendour of its
interior decorations, the Congressional Library at
Washington ranks with the first'great publicbuild-
ingsof the world.

As the illustration shows, the library building
is rectangular inshape, with a central tower, from
which run four internal wings. Three of these
wings are filled with book stacks ;the fourth is
the entrance rotunda. Two of the book stacks
are very large, each containing twenty-six miles
of shelving. ******

The ceramic school inBunzlauhad, inthe summer
of 1905, 86 students, and in the winter term of
1905-06, 66 students. The faculty has now seven
teachers, with Prof. Dr. Pukall as director. The
ceramic school of Hohr did not have as many
students. The day course was attended by 44students, while the night course had 49 students.
As scholarships this institution received from the
German Association of Ceramic Manufacturers
200 marks, while the Chamber of Commerce gave
100 marks and the County Commissioners 500
marks. The faculty consists of four teachers, two
assistants and two shop assistants.******
Itis sometimes thought that reinforced concrete

is necessarily a fire-resisting material. This is
by nomeans thecase. Itall dependsupon thecom-
position of the concrete. One of the resolutions
adopted at the Milan International Congress deals
with reinforced concrete, and is in the following
terms :—:

— (a) That the Congress considers that
no reinforced concrete construction should be per-
missible in buildings intended to be fire-resistmg,
unless the aggregatebe most carefully selected and
applied in such a manner as to give substantial
protection to all metal parts. That it is advisable,
where reinforced concrete is intended to be fire-
resisting, that everyportion of the metal rods or
bars contained therein becovered by not less than
2 in. of concrete, the aggregate of which must be
able topass through a sieve ofnot more than 1m.
in diameter and that Portland cement of great
firmness only be used, (b) That, where feasible,
all-external angles should be rounded, (c) Any
angle-iron needed for mechanical protectionshould
be held in position independently of the concrete.

In the September number of the Engineering
Magazine there is an interesting article by Mr.
Joseph K. Freitag on fire losses in the United
States. Itis suggested ,of course,by the SanFran-
cisco disaster,butdeals withproblemsof importance
to the whole building world. The author shows
that the loss oflife andproperty inthe great dram-
atic catastrophe, which so startled the world, is
equalledby 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 inlife andprop-
erty isnot to be found, the author thinks, ineither
increased insurance, or in improved methods of
fire fighting. Insurance is a palliative, 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 anydegree ofmagnitude. Of course,fire-fightmg
facilities will alwaysbe required to cope with incip-
ient fires but the true underlying remedy for this
greatloss of life andproperty must lie in the univer-
sal applicationof fire-resistingmethods to building
construction

—
not in mercantile buildings incon-

Fireproof Buildings.
A PLEA FOR FIRE-RESISTING METHODS

OF CONSTRUCTION.
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Twelve new workers' dwellings are in course of
erection in Tennyson street, Sydenham, Christ-
church. Contractors, J. Greig, and- Dibnah- --&
Gant. ******

An up-to-datebutcher's shop is m courseof erec-
tion m Cashel street, Christchurch, for the Christ-
church Meat Co. Contractor, C. H. Cox.******

A three-story brick building is in course of erec-
tion in Cashel street, Christchurch, for the Austral-
ian Widows' Fund Assurance Co. Architect,
F. J.Barlow, A.R.1.8 A.;contractor, W. H. Bowen.******

The new Presbyterian church at Ashburton is in

courseoferection. This structureisa brick building
witha spire, and the contract price is about
Architects, England Bros.;contractor, W. Reid.

******
Alteration and commodious wood-and-iron addi-

tions to the Carlton hotel, Bealey avenue, Christ-
church, forming extra acccomodation during the
Exhibitionperiod,have just been completed. Con-
tractor, P. M. Stewart, Papanui.******

A gothic roof of reinforced concrete has been
built for a church in Belgium. It has a central
span of 23 ft., and side spans of ujft. The
concrete is covered withmortar and plaster mould-
ings. ******

A two-story brick building with iron roof, to be
occupied as a technical college and workshop, is
in course of erection at the corner of Moorhouse
avenueandBarbadoes street, Christchurch. Archi-
tects, Hurst Seager & Wood;contractor, H. Green.******

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

A large wood-and-iron building, adjoining the
N.Z. Shipping Co.'s sheds, and to be occupied by
the Massey-Harris Co. as a bulk store, is 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
The unsuccessful tenderers were —J. Moffatt,
£1288 10s. ;A. Wilkennmg, ;Martin, Hurrell
& Snaddon, M'Lean & Gray, £i6Bz 10s. ,
Meyer & Illingworth,******

A two-story brick building for offices and store
is incourse oferectionm Tuam street,Christchurch,
for the Christchurch Brick Co. (T. N. Horsley).
This building is constructed of red bricks, rock-
faced bricks, and sand-lime bricks combined with
terra-cotta. The ground floor is finished with
paving bricks, and houses an electric elevator
running to the upper floor. Architects, Hurst
Seager & Wood. ******

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

In the big cities we always find the trouble that
ina short time new buildings look old, and the old
buildings look very dirty. In many places the
buildings are cleaned on the outside or planedover
in order to give it a cleaner appearance. InBerlin
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 building washes the whole front
clean with steam.

gested city areasalone, but inall schools, churches,
places of amusement, hospitals, town halls and
even in city and country residences.

Fire-resisting Construction to be
Universal.

For the efficiency of fire-resisting construction
vanes with the universality of its adoption. No
building can be considered as a unit, regardless
of its neighbours, for as long as a modern fire-
proof (or fire-resisting, as it is now generally called
by fire protectionists) building stands in the midst
of highly dangerous inflammable neighbours,
just so long is the term fireproof a misnomer,
and highly misleading to the layman who thinks
that because termed

" fireproof" the structure
is therefore proof against all fire damage to itself
or to its contents. This was well exemplified in
the Baltimore fire, where the structures which had
been built after fire-resistmg methods were found
to have been gutted by fire, and to have sustained
great damage, although still standmg and capable
of being re-used, at least as far as essential structural
portions were concerned. But it must be remem-
bered that no building erected of the materials
which Nature has given us touse can be designed
or constructed to withstand conflagration at its
height.

Fireproof Cities Needed.
Fireproof buildings must stand in fireproof

cities, for each added example of fire-resistmg
construction contributes just so much to the bul-
warks protecting all. We know by ample ex-
perience that buildings can be and are being 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 exterior hazard of
not too great intensity. Their ability to fulfil
these conditions has been fully demonstrated,
both by buildings threatened by destruction from
without, where the construction has prevailed
against the attack, and in other cases where the
fire resistance of the structure served to confine
an otherwise dangerous fire to the compartment
where it originated, almost without the knowledge
of other occupants of the building. But indiv-
idual examples are not sufficient. The practice
of fire resistance must be so universal in building
construction that no conditions could result in the
spread of fire beyond the original premises, or at
least, beyond immediate neighbours. Both the
Paterson and Baltimore firesplainly demonstrated
the ability of adequate fire-resistmg structures
to obstruct even conflagration m its path.

Europe and America Compared.

The author proceeds to compare fire losses in

American cities withcities inEngland 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 in spite of the fact that
the daily number of fires isabout the same, and in

spite of the unusually marked superiority of
American fire-fighting facilities. The real reason
for the difference is to be found m the methods
of building construction, While American cities
have permitted the erection of

"
fire-traps

"
on

every hand, Continental municipal regulations
limit the height andareaof buildings, and the char-
acterof thebuilding materials, andgenerally enforce
adequate fire-resistive construction throughout
all city buildings.

InEurope it appears fires seldom spreadbeyond
the building in which they originate whereas, in
America,a small fire rapidly becomes a wide-spread'
conflagration. Mr. Freitag takes, by way of
example,the Spanish city of Malaga, where the fire
losses in 1890 amounted to but ;£ 1,000, with a
population of 135,000 persons. The entire fire
department was most primitive,about equal 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, withheavy fire-
walls between all buildings, has accomplished this
most insignificant fire loss.

Supply and Cost of Material.
Naturally the scarcity of lumber for building

purposes, and its consequent high price, has had
much to do to bung about this status of building

Architecture and Building.
The Architectural Editor will be glad to receive suggestions or matter from those interested in this section.

Address:Architectural Editor, Progress,Progress Buildings, Cuba Street, Wellington.
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A FINE EXAMPLE OF CONCRETE CONSTRUCTION
INGALL'S BUILDING AT CINCINNATI, O

methods;while in the United States lumber has
been available, cheap, and most readily adaptable
to building uses. But, tortunately m this respect
at least, lumber has been steadily advancing 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 Utopianaccomplishment
of universal fire-resistmg construction may soon
replace the era of jigsaw and wood frame. Inde-
pendent of the added element of security against
fire, fire-resistmg construction of theproper mater-
ials will be found to be cheaper in the long
run, decreasing repairs and insurance premiums,
giving immunity 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 tenper
cent, dearer than ordinary methods of building ;
but as the deterioration of a well built 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 joist structure is nearly four per
cent, a year, this initial difference is soonovercome

The Case of San Francesco.
Itmay be objected that the previous argument

in favour of fire-resisting construction is all very
well on generalprinciples, 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 rightly disputed, for reports so far
received from the stricken city tend to show that
comparatively little damage was done to the
modern fire-resistmg buildings by the seismic
upheaval. The principal earthquake damage un-
doubtedly resulted to the flimsy non-fireproof
buildings, which, in falling to destruction, started

\u25a0t conflagration on every hand, through which theV'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 it only was
the excellence of her fire department that pre-
vented a conflagration long since. To quote from
a description of San Francisco written in 190=;
"In San Francisco, for instance, there is little
being done to improve the standard of construction
Itis notoriously a wooden city, yet insurance rates
are fairly low,because, forsooth, the fire department
is so excellent. That is like extolling the advan-
tages of a certain locality as a health resort. It
may be miasmatic ;yellow fevermay stalk amuck ;
its houses and streets may be foul, but, glory be,
its doctoib are skilful !

"

tion, so called because the vital steel skeleton orframework, consistingofcolumns, girders, and floor-beams, when riveted together, partakes of the
nature of a metallic bird cage— strong, rigid,
and proof against distortion. The introduction
of these methods in 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 into the air to secure added floor space.
This need was also felt in SanFrancisco, and the
last previous seismic disturbance of any severity in
that city having occurred in 1868, the introduction
of steel-skeletonbuildings inChicago and New York
m the latter "eighties" immediately raised the
question as to whether such construction could be
made safely to withstand any earthquakesto which
the locality of California might be subjected. The
question was much discussed by architects,
builders, and structural engineers, until, in 1890,
the skeleton-constructionMills 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 building. This faith was founded on the
knowledge that steel frameworks of this character
.can be so designed as practically to permit of
bodily overturning before failing in any portion.
Indeed, in very high narrow buildings, exposed to
severe wind pressure, it is no uncommon thing to
anchor down thewindward columnsagainst possible
overturning. Hence, in localities subject to earth-
quake, the only serious danger would be in the con-
struction or safety of the exterior masonry walls,
and this is accomplished by tying m the brick or
stonework by metallic anchors attached to the steel
frame. The Mills building was soon followed by
other similar structures, until, in 1897, the nine-
teen story Spreckels building was erected, 300feet high ; and it is 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 caused by the demolition of inferior,
non-fireproof structures.

The author concludes with a plea for the passing
of more drastic building regulations by State legis-
latures.— Carpenter <S- Builder.

Fireproof is also Earthquake Proof.
Had theconstruction beenuniformly fire-resisting,

what a different result might have followed. For
it sohappens that our present methods of fireproof
building are, undoubtedly, the most effective
possible against earthquake disturbances. Our
city buildings at least, unless they arepublicmonu-
mental buildings, are seldom constructed, when
made fire-resisting, of solid masonry. On accountof the area occupied by the foundations and piers
of the older, solid construction, on account of the
added height permissible with steel construction,
and also because of its rapidity of erection, nearly
all fire-resistmg buildings of any magnitude are
nowbuilt on the

"
skeleton

"
or "cage "

construe-

The natural growth of a tree not only indicates
the nature of its wood as timber, butalso its uses
in various capacities in building and other work.
It is not out of place to review the growth of the
treeand its conversion, andusefor variouspurposes,
the mobt simple of which is the natural wood as

Growth and Conversion of Timber.

UNITED STATES CONGRESSIONAL LIBRARY AT WASHINGTON. THE DOME IS COVERED WITH PURE GOLD.
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Experiments on Concrete and Iron.

stantly watched and bettered as future experience
may, and undoubtedly will, teach, but in perhaps
no particular is more care and attention demanded
than m matters relating to concrete construction
and artificial mixtures. The committee is of the
opinionthatuntilthemerits of concreteconstruction
are more firmly established, it will be unwise to
make any change in the code.

tion (says the committee)by members of the Board
and others lead the committee to attempt a word
by way of explanation.—.

—
Cement is recognised all over the civilised world

as one of the most valuable adjuncts in building
operations. Its manufacture has assumed vastpro-
proportions inNew Zealand within acomparatively
few years. In the construction of buildings,from
cement and sand mixed being used for mortar in
laying up stone and brick walls, or cement and
sand andbrokenstone mixedbeingused as concrete
for footings 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 materials is its
commercial mixture, andits use in 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 mixingbeing donemore
frequently by unskilled labour than by machinery
In cases where the mixture includes cement,ashes,
cinders, and clinkers, or other partially carbonised
material, with possibly some sand, the ashes fre-
quently contain refuse vegetable matter, and these
aggregates often being carelessly mixed, the result
is an utterly unreliable product. Good and poor
cement mixtures are alike affected in very cold
weather by the free water in themixture freezing
before it becomes combined by crystallisation

"
FAULTS

"
IN TIMBER." Burrs

"
or excrescences on trees, owe their

existence to the crowding together of small germs,
apparently the unsuccessful attempts at the forma-
tion of branches from one individual spot, whence
it is supposed arise those bosses, or wens, which
almost appear as the result of disease, and exhibit
internally crowds of knots, with fibres surrounding
themin the most fantastic shapes. Sometimes the
burrs occur of immense size, so as to yield a large
and thick slab of ornamentalwood of most confused
and irregular growth, and consequently the more
valuable for veneers.

"
Foxey

"
woodis disfigured

by dull redstains which indicategrowthin amarshy
soil, andare the signs ofapproaching decay. These
stains are generally round the heart of the tree.
Timber grown on loose soil is often what is termed"

quaggy
"— that is, the centre of a tree is

full of shakes and clefts. Sometimes a shake will
extend round a great portion of the trunk between
two of the annual concentric layers, so as todivide
them from each other. This is called a

"
cup

shake," and the timber is said to be
"

cuppy.'"
It is not attributable to the soil but is supposed
to originate in the effect of frosts on the aqueous
sap in its 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 it,and it is then called a

"
rind gall," which,

should the injured part have time to become
decayed or partially so, or even sodded with the
rains, will frequently cause excessive rottenness in
the tree. " Doatmess," probably

" dottmess,"
which is of a spotted or speckled appearance like
small stains in the wood, is a disease generally
incidental to the soil.

"
Spine

"
is 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 is a
phenomenon wellknown to woodcutters,carpenters
and others. Most trees show the obliquity of the
woody fibre more or less. In certain species the
twist is almost uniformly inthe same direction, and
inothers bothdirections occur withequalfrequency;
while innot a few,no twist is distinctly discernible.
Sometimes the same directions prevail in the major-
ity of a species of a genus,or even of awhole family.
In some instances nearly allied species of Europe
and America twist inopposite directions. Ina few
instances the fibre of a young tree is twisted in
onedirection, and that of the old tree in the oppos-
ite direction, the observer being supposed to
imagine himself in the centre of a coil, in order
to ascertain whether the direction is to the right
or left. The cause of the twisting is connected
with the growth of the wood cells, of which the
ends at their formation are horizontal, or nearly
so,but whichbecome wedgeshapedas they elongate:
but this is not sufficient toexplainthehigher grades
of the obliquity, which sometimes reaches an angle
of forty-five degrees.— Carpenter &• Builder.

STRING AND CALIPER MEASURES.
The difference implied m the terms string and

cahper measure, expressing two different modes
of measurement, will be more easily understood
when it is explained that the

" caliper " is the
measure used in determining the freight due to a
ship for space occupied in her, and

"
string

"
is

the measure by which the artisan or joiner is
charged for the actual amount of convertible
wood in the log or piece sold to him. A waney
log, of course, occupies as much space in the hold
of a ship as a perfectly square one, and therefore
caliper, or extreme, is the just measure for deter-
mining the freight;but to buy by that measure
is to pay for wood which is not obtained. It is

contended that when timber is sold by caliper
measure the difference between it and string is
madeup in the price chaiged;but that is a question
whichmust be left to others to discuss. The differ-
ence between string and caliper measure isasserted
to beabout thirteen per cent. ;but much depends
upon the liberality of the broker in the case of
string measure, and the keenness of the measurer,
in the other case, in applying his calipers to the
widest parts of the log.

used in rustic work. The terms intimber, however,
would form a veryrespectablescientific dictionary.
There are for instance: —

Rules for Concrete Construction.

PROGRESS. December i, 1906.

The National Board of Fire Underwriters in
America have prepared, through their Committee
ort Construction of Buildings, a building code,
designed tosecureuniform 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 building trade in this country
as well as in America.

Numerous inquiries regarding concrete construe-

in the process of hardening, or setting, as it
is called ; the disintegration being due to the
expansive force of ice. In the use of concrete
constructed walls a variety of constructions have
to be considered, solid concrete, hollow blocks of
concrete, where the voids or spaces are as great
orgreaterthan thesolid material, concrete combined
withwire clothor bars,commonly termedreinforced
concrete, many of such devices being patented,
and involving serious questions as to the
proper allowance of strength to be given to the
iron and to the concrete when the two are united.
It will be seen therefore that the task of form-

ulating exact regulations for concrete construction
is very difficult if 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 by authorities,
although such tests have not included the supreme
test oftime, long outdoor exposure or fire orwater—
or all of these combined. Nature's verdict is often
different from man's. The quality of cement that
shall be used in the construction of buildings the
mixture and kind of materials m making mortar
and concrete, its use and thickness for various
purposes, including the filling of spaces between
floor beams, are fully and properly set forth. For
reinforced concrete or concrete steel constructed
buildings the code contains elaborate requirements
believed tocorrectlyembody thebestknownpractice
of to-day for this branchof the art of building.

The entire code needs to be carefully and con-

were found to be free from any rust, and in as
bright condition as when placed in the concrete.
The concrete was made in the proportions of
i barrel of Portland cement, 9 cv. ft. of stone dust,
and 11 cv. ft. of broken stone.
To Indicate Whether Steel Imperfectly Cleaned
is Preserved from Further Rusting by Embedding

the Same m Concrete.
A square plate (4 x 4x \ 111 ), which had become

badly rusted, was cleaned by filing till its general
surface was bright, but the rust still remained m
the numerous small pits. This plate was then
surrounded by about i\ in.of concrete, moulded in
the shape of a square block. The concrete was
proportionedasfollows 1barrelofPortlandcement,
9 cv.ft. of stone dust, 11cv. ft of broken stone.

The concrete block, when hardened, was placed
in water for three or four days, then taken out
anddried inair for three or fourdays. 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 remained unchanged.
There was apparentlyno increaseof rust m the small
pits, but in some of them the colour had changed
from the originally reddish brown to a yellow.
Professor Norton, of the Massachusetts Institute
of Technology, judges this to be merely a change
m the composition of the old rust and not a
formation of the new rust Two other pieces of
steel treated in the same waygave the sameresults.

THE PANTHEON AT ROME. ONE OF THE BEST PRESERVED OF ROMAN ANTIQUITIES,DATING BACK 2.J B.C.
ITS DOME WAS BUILT OF CONCRETE.

lii the course of the construction of the East
Boston tunnel the engineers of the Boston Transit
Commission made some interesting experiments
to determine how rusting of iron was affected by-
concrete. The results are reported m the Com-
mission's Tenth Annual Report, as follows —
To Indicate Whether Iron Rusts When Embedded

in Concrete.
Nine stripsof sheet iron(2 in. x6 in.) were cleaned

till their surfaces were bright and free from rust.
Then they were embedded in concrete,moulded into
theform of ahollow cylinder, theoutside dimensions
of which were 14 in. x 20 in., the walls being 3 in.
thick. This cylinder, 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 percolationgradu-
ally diminished so that at the end of about two
months the cylinder became practically watertight.
At the end of two years the sheet-iron strips were
removed from the concrete and examined. They
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By Spencer B. Newberrv,Fifteen years ago the highest dam in existence
was the Furens dam (inFrance), the totalheight
ofwhich was 170 feet. Since then three verymuch
larger dams have been built in the United States.
These are the Croton dam inNew York, the Clinton
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 is the
highest in the world;the Clinton impounds the
largest amount of water;and the Croton dam con-
tains the largest mass of masonry. But the Salt
river dam, when finished, will exceedeach of these
in its ownspeciality ;it willbehigher than Denver;
will exceed the Croton dam inmasonry;and will
impound twice as much water as all three dams
put together. Itwill be 270 feet highfrom founda-
tion to parapet, will contain 300,000 cubic yardsof masonry,and will impound more than amillion
acre-feet of water— that is, more than enough to
cover a million acres (1,500 squaremiles) to adepthof one foot. Itwill form a lake 25 miles long and
one to two miles wide, covering an area of 14,000
acres. Its cost, with maintenance for ten years,
will be about

The dam will be thrown across a gorge—
300,000

cubic yards of solid masonry, to be laid inPortland-
cement mortar in a wedge-shaped section, 16 feet
wide at top and 165 feet wide at bottom. It will
tower 230 feet above the level of the present riverbed, and penetrate 40 feet beneath it, giving it atotal height of 270 feet. Two gigantic spillways,
each 100 feet wide, sunk 20 feet below the crest ofthe dam, will provide an outlet for floods too great
to be risked against the mam body of the dam.
When fully opened, these spillways will discharge
10,000cubic feet ofwater per second—

an enormousflow, butnone toogreat, for these arid-land rivers,
when they come down in their might, rival eventhe Mississippi in their volume. In 1891 Salt
river discharged for a few days the almost in-
credible amount of 300,000cubic feet per secondenough to fill the entire reservoir inone day. Only
about half of this, however, came from the water-shed behind the Salt river reservoir, the otherhalf coming from tributaries entering below thedam site.

The reservoir behind the dam extends up both
Salt river and Tonto creek, and can be made to
hold almost any amount of water that is desired.Exhaustive surveys were made to determine its
capacity, as few things are so deceptive to the eyeas the area of a reservoir before it is filled.

The three power sites of the Salt river projectare expected todevelop power, which, when trans-mitted by electric cable to the proper places, willpump enough to irrigate some 50,000 acres of land.This, with 150,000, or more, acres supplied directfrom the stored water behind the great dam, willmake up the entire irrigable land of the Salt river
project

—
an area equivalent to one-third of that ofthe entire state of Rhode Island.

We are indebted to the Technical World Magazine
for the illustrations of this great undertaking.

Greatest Dam in the World.

The Trinity House authorities are placing a
new foghorn signal at the Needles Lighthouse.
It is a reed trumpet worked by compressed air,and will be heaid eight or ten miles from thelighthouse.

the machine, is an American invention, and has
beengradually developedduring thepast six years.By theuse of thisprocess themanufacture of blocks
hasbeen greatly simplified andcheapened.

Materials.— Portland cement, owing to its uni-
formity, strength, and especially its promptness
in hardening, is the only hydraulic material whichfinds any considerable use in block-making. A
great point in favour of Portland cement is that
it gams 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 is
certainly cheaper inuse, for agiven strength, than
any of its substitutes. The

"
aggregate" or inertcoarsematerial used withcement.toproduceconcreteblocks, may be either sand and gravel or stone

screenings. There is little choice between these
two classes of material, if of good quality. Sandand gravel are generally cheaper, andare usuallysomewhateasier to perfectly mix with the cement.
In the matter of strength and hardness of the
resultingblocks thereappears tobe little or nodiffer-
ence.

The strength of concrete depends greatly on the
density of themixture, and this is chiefly aquestion
of voids in the aggregate used. Itis well knownthat amixtureof cement andsandis weakerthan the
same mixture with the addition of coarse gravel.
For example, a mixture of cement i, sand 3, will
show a lower strength than cement 1, sand 3 and
gravel 4, though the latter mixture contains only
half as much cement as the former. This is due
to the reduction of the voids in the mass by the
addition of coarse gravel.

PROGRESS.December i,1906.

PLAN OF SALT RIVER DAM,SHOWINGTHELOCATIONOFTHEPOWERHOUSE,POWERCANALTAILRACEANCONTOUROFTHERIVERBANKS.
ELEVATIONOFSALTRIVERDAM,ARIZONA.Hollow-ConcreteBlockConstruction.FIRSTPAPER.Historical.—Theuseofconcreteforbuildingcon-structiondatesbacktothetimeoftheRomans.Thoughtheironlycementwasamixtureofvol-canicscoriawithslakedlime,theyshowedadegreeofskillandboldnessinthemouldingofwalls,archesanddomeswhichisscarcelyequalledatthepresentday,andmanyofthenstructuresstillstandasstrikingexamplesoftheeverlastingqualitiesofartificialstone.Themouldingofconcreteintoseparateblocks,tobeu«edforbuildinginthesamemannerasbrickorblocksofstone,appearsfirsttohavebeenintro-ducedintheearlypartofthe19thcentury.Solidblockswerefirstmade,butjj&ovedheavytohandleandfoundbutscantyuse,^Hollowblockstobeusedassuchorfilledupwknconcreteafterplacinginthewalls,werepatentedbySellars,inEngland,in1875.Concretefacingslabs,withprojectionstosecurethemtotheconcretefilling,soonfol-lowed,andin1878Listh,ofNewcastle,patentedaveryingeniousZ-shapedblock.Allaccountsindicatethattheseblocksweremadebypouringwetconcrete,andallowedtohardenmanyhoursbeforeremovingthemoulds,asomewhatcostlyandtediousprocess.Themodernrapidmethodofmouldinghollow-concreteblocks,fromsemi-wetmixturesofsuchconsistencyastopermitimmediateremovalfrom47



Asanexampleofthis,thewritermadethefollow-ingexperimentsontwosamplesofgravel.Notethesurprisingincreaseindensityonaddingthecoarsegravel.Aconcreteofcementwith6partsofNos.iand2mixedwouldundoubtedlyhaveshownasgreatstrengthas1ofcementto2>hpartsofNo.1alone.Agoodindicationofthevalueofgravelorstonescreeningsforconcretemaybeobtainedbyfillingacabicfootboxwiththematerialandweighingit.Asolidblockofonecubicfootoflimestoneorquartz,freefromvoids,wouldweigh165lbs.Theamountbywhichacubicfootofgravelorstonefallsshortofthisweightrepresentstheproportionofvoids,oremptyspacescontainedinit.Forexample,ifacubicfootofgravelweighs130lbs.,thevoidswouldbe35-165ofthetotalvolume,or21.2percent.Afewtrialswillshowthatforbestresultsthemixturemustcontainalargeproportionofcoarsematerial.Veryfewgravelswillbefoundthatarenotimprovedbytheadditionofpebbles,andthegreateststrengthisobtainedwithmaterialthatcontainscomparativelylittlesand.Thereis,however,anotherconsiderationwhichentersintotheselectionofmaterialsforblockcon-crete,andthatistheappearanceofthesurfaceofoncefromthemoulds.Themixturemustbeaswetasitcanbemadewithoutstickingtotheplates,andwithoutsaggingorbecomingdistortedwhentakenfromthemachine.Blockssomadewillbefoundatleastequalmstrengthandhardnesstoanythatcanbemadebypouring.Theyarealsomuchmoreattractiveinappearance,showingarich,sandstone-likesurface,insteadofthedull,lifelesslookwhichthewetprocessgives.Ascomparedwithblocksmadefromtoodryamixture,theyarelighterincolour,denser,strongerandmoreimpermeable.Thecorrectpercentageofwatervarieswiththematerials,butisgenerallyfrom8to9percent,ofthemixture,byweight.Itwillbefoundthatamixturecontainingmuchcoarsegravelorstonemaybemademuchwetter,withoutsaggingorsticking,thanoneoffinermaterial.Manufacture.Mixing.—Thematerials,carefullymeasured,shouldbethoroughlymixeddry,thentheproperamountofwateraddedandthemixingcontmued.Thoroughnessinthispartoftheoperationwillbefoundtopayforitselfmanytimesinimprovedwork.Unevencolourorblocksresultsfromimperfectmixing,andespeciallyfromvaryingtheproportionofwater.Useofagoodconcrete-mixerisfarpreferabletomixingbyhand,bothinsavingoftimeandlabourandinthoroughnessofworkdone.Handmixingbytheuseofahoemustbevigorousandlong-continued,orthefulleffectofthecementusedwillnotbeobtained.nogreatsavinginusingit.However,itformsasimplemeansofimprovingtheappearanceandwater-resistingqualitiesofthework,andafewexperimentswillconvincemostblock-makersthatitisavaluableadditiontothemixture.Proportions.Cement.—Theproportionofcementtobeusedwilldependonthestrength,appeaianceandimper-meabilitydesired.Sofarasstrengthisconcerned,verypoormixtures,asonetosevenoreight,mayanswereveryrequirement.Blocksmadefromsuchpoormixtures,however,absorbwaterlikeasponge,andwillnotanswerforthewallsofdwellings,thoughtheymayperhapsbegoodenoughforpartitions,retainingwalls,andbuildingsinwhichdampnessisnoobjection.Fordwellings,apoorermixturethanito5isnottoberecommended.Muchdepends,ofcourse,onthecharacterofthegravelorscreeningsemployedWithproperlygradedgravelorscreenings,containingalargeproportionofcoarsematerial,a1to5mixturewillbefoundbetterthan1to3withcementandsandonly.Thewriterwouldrecommendamixturecomposedasfollows,bymeasure.Cement1hydratelime\,sandandgravel6.Thisispracticallya1to4mixture,andwillbefoundtopossessfairwater-proofqualities,sufficientatleastfordwellingswhicharetobefurredandlathed.Ifplasteringistobeapplieddirectlytotheinsidesurfaceofthewallsitisnecessarythattheblocksshallabsorbwateronlyveryslowly,Decemberi,1906.1hermometerWorth£2,000.ThemostexpensivethermometermtheUnitedStatesisinuseattheJohnsHopkinsUniversity,Baltimore,Md.Itisvaluedatandisanabsolutelyperfectinstrument.Thegraduationsontheglassaresofinethatitlcqmresamicro-scopetoreadthem.thework.Unlessafacingisused,afairamountoffinematerialmustbepresenttogivetheblocksanevensurface.Nevertheless,itwillbefoundthatmuchcoarsergravelorscreeningsmaybeused,withgoodresults,thanisgenerallysupposed,andthattheappearanceoftheworkisnotinjuredbytheadditionofalargeproportionofcoarsepebblesuptoaboutfinch,whilethestrengthanddensityaregreatlyimprovedbythisaddition.Aone-to-fivemixtureofcementandgravel,containingatleast50percentofpebblesremainingonanscreen,willbefoundbetterthanaone-to-threemixtureofcementandsandonly.Astothecharacterofthesandandgraveltobeused,therearemanytestsonrecordwhichshowthatroundedgrainsgivegreaterdensityandstrengththansharpirregularsplinters,andthatasmallpercentageofloamorclaydoesnoharmprovidingthemixingwithcementisthoroughlydone.•Anothermaterialwhichmaybeusedwithadvant-ageinblockconcreteisslakedlime.Inpoormixtures,as1to4and1to5,theadditionoflimeimprovesthestrengthandlessenspenetrationofwater;italsomakestheblockswhiterondrying.Itispossible,also,toreplacepartofthecementused,perhapsone-third,byslakedlime,withoutlossofstrength.Themostconvenientformoflimeforblock-makers'useisthedry-slakedor"hydrate"lime,nowacommonarticleofcom-merce.Atpresentprices,hydratelimecostsalmostasmuchasPortlandcement,andtheieissoastobeonlypracticallypenetratedduringalong-continuedrainSucharesultcanbereachedbygivingtheblocksafacingofrichermaterial,perhapsito2,orbyusingasufficientlyrichmix-tureforthewholebodyoftheblocks,suchasCementi£,hydratelimeJ-,sandandgravel5,orcement1,hydratelime1,sandandgravel5.Theseshouldbeeffectivewithgravelorscreen-ingsofsuitablecharacter.Theblock-makershouldexperimentwiththematerialsathisdisposal,andthusascertainwhatproportionsaresuitableforthespecialpurposeshemayhaveinview.Anothermethodofproducingwater-tightblocks,whichiseffectivewithmixturesaspooras1to6,isbytheuseofaspecialwater-proofcompound,inventedbythewriter.Water.—Theuseofaproperamountofwaterisessentialtogoodwork,andinthisrespectmanyblock-makersareextremelycareless.Itiswellknownthatafairlywetconcreteisfarbetterthanadryone,andthattoomuchwaterisbetterthantoolittle.Aratherdrymixturemaybemoreconvenienttouse,andmayenablethemakertoturnoutalargernumberofblocksinaday,buttheresultingworkwillalwaysbeporous,weakandcrumbling.Ontheotherhand,theextra-vagantclaimsmadeforthewetprocess,111whichtheconcreteispouredintothemouldsandleftformanyhourstoharden,are,accordingtothewriter'sexperience,chieflyimaginary.Itisper-fectlypracticabletoproduceconcreteofthehighestpossiblequalityandstilltoremovetheblocksatHUMPHRIES'PATENTSAFETYSCAFFOLDBRACKETINUSEONMESSRS.JOSEPHNATHANANDCO.'sNEWBUILDING,WELLINGTON.Theinferiorworkofmanysmall-scaleblockmakersislargelyduetothiscause.Forthepreparationofconcreteforblocks,inwhichthoroughmixinganduseofanexactanduniformproportionofwaterarenecessary,continuousmixingmachinesareunsuitable,andbatchmixers,inwhichameasuredbatchofthematerialsismixedtherequiredtimeandthendischarged,aretheonlytypewhichwillbefoundeffective.Thewriterprefersabatchmixeroftheintermittentpug-milltype,withhingedbottomdischarge,asmadebytheDrakeConcreteMachineryCo.ofChicago.Ifsuchamachineispurchased,extensiblemixingarmsofchillediron,capableofbeinglengthenedastheendsbecomeworn,shouldbeinsistedupon.Anothermachinewhichthewriterhasseeninsuccessfuluseistherevolvingpanmixerwithcentraldischarge,madebytheElliott&WalkerCo.ofWilmington,Del.(Tobecontinued.)TESTOFTHREEBRACKETSONSIDEWALLOFTHEPIERHOTEL,WELLINGTON,LOADEDWITH5^-TONSOFRIMU,WHICHWASCARRIEDEASILY.PROGRESS.HUMPHRIES'PATENTSCAFFOLDBRACKET.48wto.I,sandandfinegravel\o.2,coarsegravel,nuttoeggsizelbs.iand2,mixed,equalweightst.percv.ft.i127.51D5.ioo.9lbs.i39.61b5.Pett.voids.22.938-915-5wto.I,sandandfinegravel\o.2,coarsegravel,nuttoeggsizelbs.iand2,mixed,equalweightst.percv.ft.i127.51D5.ioo.9lbs.i39.61b5.Pett.voids.22.938-915-5



bemorereadilyseenwhenitismentionedthattheoutput,ioootonspermonth,whichhasbeenfoundtobeinadequate,willbeincreasedtoabout2500tonsThissatisfactoryposition,apartfromthehighqualityofthecementturnedout—whichhasgraduallybrokendowntheprejudiceagainstthearticle—hasbeenobtainedfromtheadvantageofposition,etc.Everypartoftheworkshasbeenplannedtoensureaminimumoflabourinproduction.Thequarryisatthebackofthemill,thestoneisrunin,treated,andsentoutasfinishedPortlandcementontothewharf,atwhichsteamersof3000tonshavebeenberthed.AsshowingtheexpansionoftheCompany,ithasbeenfoundnecessarytocarrythewharffurtherOurIndustries.No.X.—TheNewZealandPortlandCementCo.,Limited.struction,Wellington.Fromthis,whichdoesnotexhaustthecontractsheld,itwillbeseenthattheextensionoftheworkswastakeninhandnonetoosoon,anditspeakswellforthemanagementthat,althoughworkingundergreatstress,thelargedemandsarebeingmet,whilethedismantlementnecessarytotheenlargementisbeingcarriedonatthesametime.AgreatfutureisassuredforthisCompanywhich,whilebeingacredittoNewZealand,ismostcertain-lyavaluableassettothetownofWhangarei,whichbenefitsgreatlybythelargeamountoftradecausedbyhavingsuchathrivingindustrymitsmidst.PROGRESS.Decemberi,1906.AccordingtothereportoftheInspectorofExplosives,aworkmanwasfined£2lastyearforhavingpocketsinhisclothingwhenworkinginadangerbuilding.TheassertionthattherareearthmetalsoftheincandescentgasmantleemitsparksonbeingscratchedwithafilehasbeeninvestigatedbyBaronyonWelsbach.Hefindsthatthesparksareproducedonlywhentheraremetalsarealloyedwith30percent,ofiron,andheproposestoapplythispropertyofthealloytotheautomaticlightingofgas.Asthegasisturnedon,afilegentlyrubsthealloy,producingabrilliantshowerofsparks,whichimmediatelyignitesthegas.InthecourseofhisaddresstotheGlasgowUni-versityEngineeringSocietythepresident(Mr.G.T.Beilby)statedthatthereare,inGreatBritain,steamenginesandboilerswithayearlyoutputofatleast5,000,000h.p.Thecoalconsumedbytheseisnotlessthan5lbs.per1h.p.hour.Bytheuseofgasengineandsteamturbinethatcoalconsumptionmightbereducedtoi£lb.perl.h.p.hour.Thesavingincoal,therefore,wouldbeequaltoabout28,000,000tons,valueatThecostofmakingthischangeneednotexceedor,ifthepoweristobedeliveredintheformofelectricalenergy,CoalConsumption.outtoaccommodatevesselsof6000tons.Thisisnowbeingdoneinferro-concretebytheFerro-ConcreteCompany.ThecoalisobtainedfromthelocalminesandbroughttotheworksbytheCom-pany'sownlighters,andthetimeappearsnotveryfardistantwhenitwillbecomenecessaryfortheCompanytorunitsownsteamers.ThePortlandcementmanufacturedbytheCom-panyisnowwellknownasthe"Crown"brand,andisingreatdemandforworksofalldescriptions.TheWaihiGoldMiningCo.has,duringthelastthreeorfouryears,usedupwardsof3000tons,theNapierHarbourBoard,about2000tons,whiletheWellingtonHarbourBoardhaveusedimmensequantitiesinthenewseawall.TheFerro-ConcreteCompanyareusinglargequantitiesintheircon-tiactswiththeAucklandHarbourBoard,andalsoatTonga,wheretheyareputtingupaferro-concretewharfInadditiontothesecompanies,theMaka-toteviaduct,themostimportantstructureontheMainTrunkRailwayis,weareinformed,usingup"Crown"brandsolelyfortheconcretework—about1000tonsbeingrequiredforthispurpose.ThecontractsforthePublicWorksDepartmentforbothAucklandandWellingtonareheldbytheNZ.PortlandCementCompany,and,inaddition,theCompanyhasjustsecuredthecontractforthesupplyofnearly4000tonsfortheKarondamcon-NEWZEALANDPORTLANDCEMENTCO.:VIEWSHOWINGQUARRYBEINGEXCAVATEDTOMAKEROOMFORNEWBUILDINGS.ThePecosviaductisthehighestinNorthAmerica.Ifonedroppedastonefromthecentreofthebridgetothewaterbeneath,itwouldfall321feet.ThebridgecrossesthePecosrivermTexas;and,be-sidesbeingofgreatheight,is2,180feetmlength.Sofarasknown,therearebuttworailroadvia-ductsintheworldwhicharehigher.OneisthenewbridgeovertheZambesiriveratVictoriaFallsinSouthAfrica,about420feethigh,andtheothertheLoaviaductinSouthAmerica,whichhasaheightof336feet.America'sHighestViaduct.Portlandcementisthebasisforconcreteasthemodernsknowit.Andinthatcase,onceagain,thenecessityofaningeniousengineerwasthemotherofinvention.OnehundredandfiftyyearsagoanEnglishengineer,JohnSmeaton,inattemptingtoconstructalighthouseuponEddystoneRocks,foundtheneedofacementingmaterialwhichwouldhardenunderwater,andwhichwouldalsodevelopanultimatestrengthgreaterthanthatofordinarylime.Throughacourseofexperiments,hedis-coveredthatanimpure,soft,clayeylimestone,whenburned,possessedthepropertyof"setting"—becominghard—underwater.Thiswasthebe-ginningofhydrauliclime;andoutofitgrewtheinventionoftruePortlandcement,whichisthefinelypulverisedproductobtainedafterburningtothepointofincipientfusionanintimateandproperlyproportionedmixtureofcalcareousandargilla-ceousmaterials—inotherwords,limestoneormarl,andclay.InadditiontoPortlandcement,therearealsoslagorpuzzolana,andnatural,orRosendale,cements.Portlandcement—socalledfromitsre-semblancetothestonefoundontheislandofPort-land,oilthecoastofEngland—onaccountofitshigherandmoreuniformquality,isthematerialusuallyconsideredinspeakingofconcrete.Fifteenyearsagoconcretewasusedprincipallyforfounda-tionsandsidewalks.Itisestimatedthatduringthesefifteenyearsenoughconcretewalkshavebeenlaidtogirdletheearthadozentimes.Withthechangingconditionsofbuildingcon-struction,however,Portlandcementhasbecomewhathasbeentermedthe"liquidstone"ofthepresentday,andweinNewZealandareasmuchconcernedwithitsuseinfireandearthquakeproofstructuresasthepeopleontheothersideoftheworld.Consequently,itisnotsurprisingtofindthatthemanufactureofPortlandcementranksamongstourmostimportantindustries.TheriseandprogressoftheNewZealandPort-landCementCo.affordsaninterestingexampleoftheexpansionandpossibilitiesofthecementin-dustryinNewZealand,combinedwithareadyappreciationoflocaladvantagesandsoundmethodsofdealingwiththesame.StartingbusinesssomeyearsagotheCompanyhadscarcelyatwelvemonthtointroducetheircementonamarketthendominatedbytheim-portedPortlandcement,ereadisastrousfirepracti-callyswepttheworksoutofexistence.Theseworks,situatedonanislandintheWhangareiharbour,calledLimestoneisland,builtatthewater'sedge,wereinauniquepositionforsuchanindustry.Theislandconsistsofabout103acresofsolidlimestone,thequalityofwhichisunsur-passedfortheproductionofPortlandcement.Thisfire,althoughagreatblowtotherisingcon-cern,wasreallyablessingindisguise,forstartingastheCompanyhad,bytakingoveraconcernwhichforafewyearspreviouslyhadbeenrunonasmallscalewithinadequatemachinery,thefirenecessitatedtheinstallationofacompletemodernplant,whichwascarriedoutwithgreatrapidity.Thebenefitofthisbecameatonceapparent,fortheimprovedarticleturnedoutatoncecommencedtoattractattentionfromengineersandotherscon-cernedinbuildingworkofalldescriptions,withtheresultthattheirappreciationofthelocalarticlecausedasteadybutrisingdemandtosetin,which,afterfouryears,hasbecomesogreatthat,afterbeingtaxedtotheutmostcapacity,itwasdeter-minedabouttwelvemonthsagotodoubletheplant.Incarryingthisoutadvantagehasbeentakenofthelatestdevelopmentsincementmachinery,andwhentheinstallationiscomplete—whichwillbebythebeginningofJanuary,1907—theworkswillbethelargestandmostup-to-dateinNewZealand.TheincreaseanddevelopmentoftheCompanywill49
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PROGRESS.Decemberi,1906.NEWZEALANDPORTLANDCEMENTCO.:VIEWSHOWINGADDITIONSTOMILLANDNEWPLANTINCOURSEOFCONSTRUCTIONNEWZEALANDPORTL\NDCEMENTCO.•VIEWOFTHEWORKS,SHOWINGTHESTFAMERHAUPIRIATTHEWHARF.
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By"Accumulator."MOTORNOTES.The.......Motor.Whatisitgoeswherethebigcarwon't?Thesmallcar!Whatisitgoeswhenthebigcardon't?Thesmallcar!Whatisitcostsbutasixthtorun,Whatisitgivesyoujustasmuchfun,Andgetswhereyouwanterethedayisdone?Whythesmallcar!Thesmallcar'******Herearethreegoodfundamentalrulesforgettingthebestwork,withtheleastconsumption,outofyourengine•1.Drivewithignitionadvancedtotheutmost,shortofgettingengineknock.2.Admitasmuchairtothecarburetteraspossibleshortofgettingmisfires.This,ofcourse,onlyobtainswithcarburettersinwhichtheairsupplyiscontrollable.3.Neverlettheenginerunhotorbeinwantofthepropersupplyoflubricatingoil.******AmanlyingintheroadnearMarketRasen,England,onedarknightwasrunoverbyamotorcar.Theowner,Mr.WilliamChapman,actingofwhichturningthetankwithitsopeningtothelowestpointandleavingitsoforseveralhours,istheeasiest.Anothermethodistosubjectthetanktoindirectheatinasimilarpositiontothatmentioned;thisis,perhaps,thequickestmethod,thoughnotalwaysconvenient.Inanycase,itisalwaysadvisabletokeepit,ifablowlampisused,asfarawayfromthetankaspossible.******SomesensibleadvicewasgivenbytheWestKent(Engl.)coronerrecently,whenafterajuryhadre-turnedaverdictof"accidentaldeath"onawomankilledbyarunawayhorseandvanstartledbyamotorwagon,hesaidthatinthisinstancehadthevanbeenleftinchargeofaboytheaccidentwouldprobablynothavehappened,andhestatedthatinhisopinionhorsevehiclesshouldnotbeallowedtostandunattendedonbusythoroughfares.******ItwillcomeasasurprisetomanytoknowthatalimitedquantityofmotorspiritismadeintheBritishIslesfromBritishmaterial.Thespiritisnotdistilledfromimportedoil,butIunderstanditismadefromshale.Shaleisaslatyclayoftenoccurringmthecoalmeasures,andfromitparaffinhasbeenextractedmScotland,anditappearsthatitisalsopossibletodistilaspiritfromtheoilthusobtained.******TheScottMotorandCycleCo.'sexhibitattheExhibitionisoneoftheattractionsoftheMachineryHall.Thereareonview•one12-14h.p.Argyll;two10-12hp.2-cyhnderArgylls,oneofwhichisadoctor'stwo-seaterphaetonwithwindscreen,andtheotheradoublephaetonwithsideentrance;one18-204-cylmderScottcar,afineLondon-madeDecemberi,1906.PROGRESS.
THEFAMOUSDENNISWORMGE^VR.machine,absolutelysilent,havinganexceptionallyflexiblerunningonthehighspeed,andfittedwithaspecialformofradiator;one8h.p.single-cylinderReo;andtwo7h.p.AlcyoncarsofFrenchmake,eachhavingasingle-cylinderengine,andfittedwiththreespeedsforwardandareverse.Theselatterhandylittlemachinesarefurnishedwithhoods,andaretobesoldataverylowfigure.******Theenormousdemandthatexistsformotor'busesandwagonsisshownbyaletterreceived,bythelastEnglishmail,fromMr.NormanHeath,whosefirmistheNewZealandandAustralianrepre-sentativeofMessrs.SydneyStraker&Squire,Ltd.,ofLondonandBristolMessrs.Straker&Squireincreasedtheirworkstothreetimestheirformersize,soastoenabletheirenteringintothemanufactureofdeliveryvansandmotorcars,nevertheless,theyfounditalmostimpossibletocopewiththerushofordersformotor'busesandwagons,andhave,asacon-sequence,beenpayingforsometimepastoverpermonthinpenalties.******Acorrespondentwrites:—"Atwo-cylindercarbegantomisswhilerunning,soIstoppedtofindthecause.Thiswasquicklylocatedinarun-downaccumulator,and,anotherbeingcoupledup,thatfaultwasremedied.Happen-ingtocutouteachcylinderseparatelytotestthefiring,Ifoundthatonecylinderwouldnotrunnearlyasfastastheother.Aftertrim-minguptheplatinumpointsofthetremblerwhichfiredthedefaultingcylinder,andadjustingthetremblersoastogivethebestpossiblespark,Istillfoundthattherewasnoimprovement.Searchingfurtherforthecause,itwasdiscoveredthatoneofthewiresofthecoreinthecoilwasthepartofthegoodSamaritan,attendedtotheman,informedthepolice,andincompanywithapoliceofficerfetchedadoctor.Themedicalmanafterwardsmadeaclaimofoneguineaagainstthemotoristforattendingtheinjuredman.Theclaim,however,wasresisted,andthecasecamebeforetheMarketRasenCountyCourtrecentlyfordecision.HisHonour,JudgeBarker,gavejudgmentforthemotorist,holdingthatwhathehaddonewasanactofkindness.******Shouldatankorothervesselwhichhascontainedpetrolrequirerepairscallingforasolderingiron,greatcareshouldbetakentoclearsuchtankofanypetrolfumeswhichmayremaintherein,otherwisethereisthepossibilityofanexplosionoccurring.Petrolfumesbeingheavierthanair,willremaininanyvesselforaconsiderabletime,eventhoughithasanopeningtotheair.Thereareseveralwaysofclearingawaysuchfumes,20-H.P.DENNISCARTHATCARRIEDOFFTHEHONOURSINTHERECENTBRITISH4,000MILESNON-STOPRUN.TheonlymotorcarswhichwereexhibitedattheGlasgowExhibitionin1901werea12h.p.Dennisandan8h.p.Argyll.******TheAutomobileCompanyofN.Z.,Ltd.,havere-ceivedadvicesthatowingtothephenomenalde-mandforthenewFord"N"4-cylinder15-18h.p.runabout,themanufacturershavebeencompelledtoraisethelistpriceofthiscarfiftypercent.******PetrolinFranceisobtainedaseasilyas"cafenoir."Invillagesandthesmallertownsitisstockedbygrocers,atonceindicatedbytinsandsignsbytheroadside.******ManyNewZealandmotoriststhinknothingofcarryingprovenderattherearendofthechassis,wheretheex-haustplaysonthehampertoanex-tentsufficienttopoisonthewholeparty.******ThefirstDenniscarofanyimportancetoarrivemthecolonywillbehousedintheExhibitionearlyinDecemberThiscar,Iunderstand,isalreadysoldfor/1,000/1,000********TheAutomobileCo.ofNewZealandLtd,arelandingone6-cylinderFord"X"car,whichisthefirstcarofitskindtoarriveinthecolony;alsotwoofthe4-cylinder15-18hp.Fordrunaboutcars.******Incarryingsparetubesinawater-proofbag,seethatthelargethimblecaptothevalveisnotscrewedonsothatthepinmthedustcapprojectsbeyondit,otherwiseitwillperforatethetubesoonerorlater.******Messrs.Holmes&Allen,WellingtoninformmethattheyhavebeenappointedsoleNewZealandagentsforthewell-knownMitchellmotorcars.ThesamefirmhavealsosolecontrolinthecolonyfortheFairbanksmarineandstationaryoilengines.\u2666!(Cl|lSp,*$fiAnoveltypeofmotorboathasbeendesignedinFrancefortheInternationalCupraces.Thehullisanabsolutelyflatbottom,8feetwideamid-ships;andthepropellershaftwillbealtogetherexteriortothehull,havingitsextremitiesencasedinbearingssupportedbybracketsprojectingfromthekeel.******ItissaidthataFrenchautomobilist,onpayinghisfirstvisittoEnglandtheotherday,whenrunningintoLondonwasconsiderablyperplexedatthemeaningofastreetboardreading"Carsstophere."Heissaidtohavestopped,untilapasser-by,noticingthesituation,informedhimthatthenoticeappliedtotramsonly.52



Atpresentthereseemstobeawidedifferenceinthecostofthetarringmvariousplaces.TheCowbridgeTownCouncilandtheCountyCouncilbothemployamethod,thecostofwhichisconsider-ablyhigherthanthatusedatPorthcawl,whereitisfoundtobecheapertohavetheroadstarredthantoleavethemuntreated.Notonlydotheywearbetter(thetarrmgneedbedoneonlyonceayear),butthecostofsweepingandwater-ingissaved,and,aboveall,thereispracticallynodust.******Alwayscarryapieceofbreadsomewhereonyourear—ryebreadforchoice.Well,ryebreadisdifficultofacquisitioninthiscountry,soagoodwheatencompoundmustsuffice.Thebreadisnottobestoredagainstaprolongedpanne,andconsequentfamineinthedepthsofthewilds!butbecauseundercertaincircumstancesthestaffoflifecanbeofmuchavailindirectionsotherthanthatofalimentation.Aslightleakinaradiatorcanbemostefficiently,althoughtemporarily,staunchedbymeansofpastemadefrombreadwellkneadedwiththefingersSauniertellshowoneday,forlackofbettermaterial,hecaulkedaleakinacylinderwater-jacketwiththissamebread.Thepastemustbewellkneaded,thenspreadovertheleakypart,andworkedinwithsometoolwhichwilldodutyasaspatula,justinthesamewaypaintersworkuptheircoloursonapalette.******TheTurner-Miessesteamersaienowallbeingfittedwithanewburnerregulatorwhichenablesthedrivertoregulatetheheatofthegeneratortoanydesiredextentwhenthecarisstanding,orwhenthefullpoweroftheburnerisnotrequired.Thereisnopilotlight,notendencytoblowout,thewholearrangementbeingcontainedinthemainburneritself.Thiscanbeinstantaneouslyturnedfullyup,orloweredtogiveanextremelysmallflame;thus,astartcanbemadeatanymoment,nomatterhowlongthecarhasbeenstanding,withthesmallflamegoing.ThereisanentireabsenceoftheroaringusuallyproducedbytheseburnerswhenturnedlowdownorwhenfullonItisofinteresttonotethattheideaofthisburnerwassuggestedbyanamateurownerandregulardriverofoneofthestandard10h.p.Turner-MiessecarsTheburnerhasbeenfullytestedforsometimeandhasprovedverysatisfactory.*****#ThespecialfeatureoftheDenniscaristhewormgear,illustratedonanotherpage,andwhichisaperfectlysilentdriveandsaidtobemoreefficientthananyothersystemadopted.TheefficiencyisequallydisplayedwhetherthewormpinionisOwingtothelegalisationofmotivepoweronourroadsmtheUnitedKingdom,saysMotorTraction,enormousstrideshavebeenmadeinthedesignandmanufactureofthesmallhigh-speedinternalcombustionengineinordertomeetrequirements,andmorerecentlytheHeavyMotorCarOrderhasaffordedwiderscopetothemakersofthesteamlorry,whopreviously,mtheearlierdaysofthemotormovement,hadtocarryontheirworkpena-lisedunderaheavyhandicap.Onlyasrecentlyastwoorthreedaysagoitwasnotuncommontohearmensaythattheyintendedbuyingacarbutwouldwaituntiltheperfectmotorarrived.Nearlyallthemenwhomthewriterhasheardutteringsuchsentimentsarenowmotorownerssoitmaybeassumedthatthegeneralbeliefisthatthemotorcarissettlingdownintoastandardform,andmaynowberegardedasfairlyreliable.Wewouldbethelasttopreachthedoctrineoffinalitymany-thing,leastofallinmattersmechanical,buttheexperienceofthepasthasshownthat,whenanymaster-systemreachessuchapointastopermitofreliableworkingwithpropercare,astageisreachedatwhichradicalalterationscease,furtherimprove-mentsonlylyinginmattersofdetail,andthatthisstagelastsforsomeconsiderableperiod,untilthesystemissupersededbyanotherradicallydifferent.Thelocomotiveisacaseinpoint.Now,thisisthestagewhich,mouropinion,hasbeenreachedbytheinternalcombustiou"motor"usingsuchfuelsaspetrolorparaffin,althoughwearefreetoadmitthatthereisroomforimprovementinthedetailsdealingwiththelatterfuel.Infact,theindustrialmotorbeganatastagequitedifferentfromthestartingpointoftheprivatecar.Initsearlierdaysthemotorcarhadtobepainfullyevolvedbyaprocessofnaturalselection,or,tobemorecorrectbythesurvivalofthefittest,buttheinternalcom-bustionmotorforindustrialpurposesbeganlifewiththebenefitofeightornineyears'experienceobtainedfromthemakersoftheprivatecar.Theengineofthesteamwagon,too,istheoutcomeofsomesixtyyears'generalexperience,whilethemoderndrivingmechanismandstructuralpartshaveonlybeenproducedastheresultofyearsofincessantworkandexperiment.Itistheconsiderationofsuchfactsthatbringsonetorealisethatthetimehasnowcomefortheindustrialmotortoextenditsscopetothecolonies,whereheenormouspossibilitiesforitsuseinalldirections.TheUnitedKingdom,likeothercountries,sendsoutaproportionoftrashamongherexports,butthepercentageofthatundesirablecommodityislessinhercasethaninthatofanyothercountry.Onepointwewouldemphasisewithallduerespecttoourcolonialbrothers.Theforeignerissaidtobetakingourtradebysupplyingwhatthecustomerwantsandasksfor,whiletheBritisherlosesthecontractbytryingtosupplywhatseemstohimfittestforhiscustomer'sneeds,notwhatthelatterwants.Thereis,however,'somethingtobesaidfortheBritishpointofview!foritisnouncommonthingmourexperiencetocomeacrossmakerswho,againsttheirbettermdgment,havesuppliedwithoutquestiongoodsTheMotorintheColonies.drivingthewormwheel,orthewormwheelisdrivingthepinion.Thereisnottheslightesttendencytowardsirreversibility.Thewormpinioniscon-tainedinaspeciallyconstructeddifferentialgearbox,andrunsoneachendonmostefficientjournalandthrustpinions,Thewormwheelencirclesthedifferentialgear,whichisoftheparallelpiniontypewith6pinionsand2starpinions.Therear-axlecasingisextendedtotakethebearingsoftheroadwheels,sothattheyhaveanindependentbearingoneachtosupporttheweightofthecarandpassen-gers,andtheliveaxlehastotransmitthedriveonly.******ThenewDennismotoromnibus,importedbytheAutomobileCoofNewZealandLtd.,totheorderofaBlenheimgentleman,hadatrialrunstickingupabovetherestabouti-i6m.Whenthishadbeenfileddownlevel,thetremblerwasagainadjusted,andbothcylindersthenranuni-formlywhentestedseparately.Ihaveneverbeforehadasimilarexperience,butitmustbeobviousthatwithoneofthewiresofthecorestandinguphigherthanwasintended,itwouldbeimpossibletocorrectlyadjustthattrembler."******ThemannerinwhichthetarmethodofdealingwiththedustnuisanceisbeingtakenupinGlam-organshireismostsatisfactory,andiswellworththeconsiderationoflocalbodiesmNewZealand.TheBndgendDistrictCouncilisthelatestauthoritytoputtaronitsroads.SoonalltheurbanareasinEnglandandWaleswilltreatthemammacad-amisedthoroughfaresintheirareasmthismanner.PROGRESS.Decemberi,1906.
THEARGYLLMOTOREXHIBITATTHENEWZEALANDINTERNATIONALEXHIBITION.TheScottMotorandCycleCohavebeenap-pointedsoleNewZealandagentsforthecelebratedRenaultcars.throughWellingtonrecently.Ladenwith18people,itdidallthatwasrequiredofitwithoutanyuntowardincidentTherunningwasnearlyslient,practicallyvibrationless,andthedemonstrationisreportedtohaveconvincedtheexpertspresentofthecar'spracticabilityfortheserviceitisintendedtoaccommodate.Theengineisfour-cylinder,giv-ing24hp.at900revolutions,and28hp.whenaccelerated.Theweightoftheomnibusis3tons,anditslandedcostItiscalculatedthatitsNewZealandcostofcarryingafullcomplementofpassengerswillbeunderad.permile,deprecia-tion,repairs,andallotherexpensesbeingreckonedinTheEnglishcostisunder6d.for34passengerspermile.DENNISMOTOROMNIBUS.AFTERTWOYEARS'HARDRUNNINGINLONDONTHEDENNISWORMGEARINTHISBUSWASREMOVEDFORINSPECTIONANDNOTRACEOFWEARORFRACTURECOULDBEDISCOVERED.53



piovidedwhichpreventsthesteampressureforcingwater01steambackthroughtheby-passandthecondensertothewatertank.AninteiestingtrialisbeingconductedundertheauspicesoftheAutomobileClub,London,ofaninventiondesignedtoobviatetheuseofthedifferentialgear,which,ifitfulfilstheclaimsoftheinventor,isdestinedtoplayanotunimportantpartinthedevelopmentofthemotorcar.Briefly,MrHedgeland,insteadofusingtheordinarydifferential,hasasolidaxleuponwhichhemountsthewheelsonclutchesThesedifferfromtheordinaryclutchinthatassoonasthedriveisexertedeitherforwardorbackwardacoarse-cutthreadimmediatelycomesintooperationandlocksthewheelontotheaxle,thustakingthestrainfromtheclutch.IheeffectofthisisthatonturningcornersonewheelisallowedI4"l8HP4-CYLINDERSTUARTCARSIDEENTRANCEANDHOODTheTurner-MiesseGenerator.ThegeneratoroftheTurner-Miessesteamcar,whichisoftheflashtype,isbuiltofanumberoflayersofsoliddrawnsteeltubes,eachtubebeingbentintoaspecialshape.Therearesixteenlayersinall,laidhorizontallyoneabovetheother,andeachlayerbeingatrightanglestotheotherandeachfourlayersconnectedtogetherbyoutsideunions.Thewaterentersthebottomlayerfirstandfindsitswayupthrough8layers,andfromtheBthlayeritpassestothe13thlayer,andupuntilitreachesthe16thlayer.Fromthe16thlayeritdropstothe9th,andpassesuptothe12thlayer,leavingsameasveryhighlysuperheatedsteamandpassingtoengine.Thelowesttubesmaythusbeconsideredtoactasafeed-waterheater,andarethereforenotliabletobecomeburntunderordinaryworkingconditions.Thetoplayersreceivelessheatfromtheburner,andmaybecalledthesteamraisingcoils.Theinter-mediatecoilsmayinthesamewaybelookeduponasthesuperheaterportionoftheboilerThetubesvaryinthickness,althoughtheexternaldiameterthroughoutis£",thoseatthebottomhaveaninternaldiameterofabout5/16",andthesuperheatedcoilsofabout7/16".Inthe10hpgeneratorthetotallengthoftubeisabout200feet,andinthe16hpcar,roundly300feetThegeneratorisenclosedinaspecialcasing,builtupwithaninnerandoutersheetofsteel,heldtogetherbychannelsteelframestopandbottomthespacebetweenthemetalsheetsbeingfilledupwithasbestos.Thelongrectangularholesinitaremadetoformthebottomofahorizontalflue,asecondbentplatebeingfixedaboveitThisfluerunsoutthroughthebonnetinfront,andisconnectedwithaverticalfluepassingdownbetweenthegeneratorcasinganddashboard,theburntgasespassingoutthroughitbeneaththecar.Thegenerator,whichistestedtoapressureof1,200lbs.persquareinch,isfiredbyaspecialformofburnerwhichusesordinaryparaffinasfuel.Thelatteriscarriedintheair-tighttank,thefeedpipefromitisledtoashut-offcockontheleft-handsideofthecar.Apressureofabout70to75lbspersquareinchismain-pilotlightbeforeattemptingtostarttheburnerwithitsordinaryfuel.Theoperationofheatinguptakessomethingoverfiveminutestoperform,butshouldnotbehastenedunduly,astheburnerisliabletosmoke,ifthecoilisnotsufnentlyhot.Theburnerappearstoworkwellandquietly,andtogiveaveryhighdegreeofheat.Thewaterisforcedintooneendofthegeneratoreitherbyahandpump,whenstarting,orbyamechanicallydrivenpumpwhenthecarisrunning;inthelattercasethequantityofwaterdelivereddependsuponthespeedofthecar,buttheactualamountwhichfindsitswayintothegeneratorisregulatedbyhand,anysurplusbeingallowedtofinditswaybacktothesupplytank.Thehandregulatorconsistsofaby-pass,anditprimarilyenablesthedrivertoregulatethesteampressure.Fromthewatertankthewaterisledtothefeedpumps,itspassagetothepumpcylindersbeingregulatedbyashut-offcock.Asmalldomeisplacedonthetopofthetankontherighthandside,andanoverflowwhichpassesdownthroughthewaterandoutatthebottomofthetank,terminatesatitsupperendinsidethisdome.Oneofthedeliverypipesfromthepumpsisledtoaby-passvalve,whichisalsoconnectedbackagaintothesuctionsideofthepump.Theby-passiscontrolledbyasmallleverworkingoveratoothedquadrantattachedtothesteeringcolumnunderthesteeringwheel,andthequantityofwaterdeliveredtotheboilercanthusberegul-atedThedeliverypipefromthepumpstotheboilerhasanadditionalnon-returnvalvebetweenitandthepumps.Itpassesdirecttothebottomcoilofthegenerator,andhasonebranchpipewhichleadsthroughareliefvalve,whichformsapartofthequadrantonthesteeringpillar.Thereliefvalveisnormallykeptclosed,butmtheeventofthepressurerisingabnormallyatanytime,itcanbeopenedbythedriver,whenthewaterorsteaminthedeliverypipewillbeallowedtopasstothecondenser.Thefeedwaterpumpsarefixedontheright-handsideofthecarandareformedinonecasting.Oneofthemisoperatedbythehandlever,andtheotherbytheeccentriconthecountershaft.Anairpumpisfixedtotheleftoftheengine,andisdrivenbyacrankpinonthecrankshaft.Theotherendoftheshaftcarriesahandbrakecontrolledbyafootpedal;thelatteralsooperatesthesteamthrottlevalve,itsactionbeingtofirstcutoffthesteamsupplytotheengine,andonfurtherdepressiontoapplythebrake.Thetwowaterpumpshaveseparatesuctionanddeliveryvalves.Thewaterpassesfromthepumpstothehandcontrolledby-pass,andthroughanadditionaldeliveryvalveandpipefittingmordertogotothegeneratorandtothereliefvalve.Thevalve,anon-returnvalvebetweenthegeneratorandpumps,isthustamedmthetankbyamechanicallydrivenairpump,workeddirectlyoffthecrankshaftoftheengine.Thedeliverypipefromthepumpisledtoathree-waycock,whichisconnectedwithagaugeshowingthepressureinthefueltank,andwithareliefvalveonthedashboard.Thethree-waycockhasanozzletowhichcanbeattachedanordinarytyrepumpforobtainingtheneces-sarypressureinitially.Thefuelfindsitswayintotwovaporisercoilswhichheabovetheburner,andthentotheburnernozzle.Thequantityofgaswhichisfedtotheburnerisregulatedbytheamountofairpressureontopofparaffininparaffintank.Noregulatorfortheairisprovided,theairandgaspassalongthepipeintoachamberfromwhichalargenumberofparallelhorizontaltubesprojectbeneaththeboiler.Thetubesareperforatedwithrowsoffineholes,drilledatanangle,whichformtheburnerjets.Theoilentersoneendofthevapor-iserwhichrestsdirectlyontwoofthemamburnertubes,passesthroughthevariousspiralsandemergesattheotherendasvigourTheburnerisplacedinlinewithholeinthecasing,throughwhichtheflameofthepilotlightisintroducedThevaporisedoilpassesthroughthepipetotheburnerjet.Thevaporiserhasaninternalboreof5/16"andanexternaldiameterof9/16".Aninspectionhole111thegeneratorcasingallowstheoperatortoseewhenthecoilissufficientlyheatedbythepilotlighttopermittheparaffincocktobeopenedThetubesareperforated,thetwoexternaltubeshavingbutonerowofholesinthemandtubestworowsThemixtureofgasandairissuesoutoftheseholesatanangleof45degrees,andtheflamesfromeachadjacenttubestrikeoneanotherandcausetheheatgener-exactlyasordered,andhavesufferedbylossoftradeinconsequenceofsodoing.Again,itisnouncommonthingforordersfromoverseastocometohandinwhichitisreallyextremelydifficulttomakeoutwhatthesenderreallydoeswantWeadducethesefactsnotwithanyintentionoffindingfault,buttoshowthatthereisareversetotheshield.Ifonlyourcolonialfriendswouldfollowtheexampleofoneortwowell-knownandsuccessfulfirmsthatwecouldmention,byonlydealingwithwell-knownfirmsofintegrityandbysendingthemanaccountoftheirrequirementsasregardstheworktobedoneandtheconditionsunderwhichithastobeeffected,relyingonthemtoexecutetheordertothebestoftheirjudgment,wewouldhearfewercomplaintsofordersunsatisfactorilyfulfilled.Belowwegiveparticularsrelatingtothenumberandvalueofimportsandexportsofmotorcarsandpartsthereofforthefirstmonthoftheyears1904-5-6.TheincreaseforJanuaryofthepresentyearisverygreat,bothmimportsandexports.Thedemandshowsnodiminution,butemphaticallythereverse.Eighttimesthevalueofpartsofcarsareimportedascomparedwithexports,whilstthere-exportsoftheforeignpartsareonlyaboutone-fourteenthoftheimportsthereof.Still,whateverwaywelookatit,theprospectsofrapidexpansionofbusinessaremostencouraging,andshowthattheindustryiswellonitsfeet,andthatBritishmotormanufacturersareslowlygaminggroundTheBritishMotorTradeataGlance.Decemberi,1906.PROGRESS.citedtobeequallydiffusedlhebuiaeiisheldinpositionbytwobutterflynutsatthefrontofcasing,andthecentraltubeofburneiwhichibsomewhatlongerthantheother,isslidthioughtheholeinbackofcasingandfastenedwithawedge-shapedcotterandsplitpinThemixtuiesupplytubeliesoutsidetheburnerAllthetubesare,ofcourse,closedattheirrealends.The10hpburnerhasseventubesandthe16h.p.nine.EventhesmallerburnerhasoveiathousandsmallholesinitstubesTheholethroughthenozzleisextremelysmall,beingabout1/16"indiameter.Theburnercanbeeasilytakenoutwhennecessary,thepipeconnectiontothenozzleandthecotterbehindthegeneratoicasing,togetherwiththetwobutterflynutsalonerequireremoving,whentheburnercanatoncebedropped.Thevaporisingcoiloltheburnerisinitiallyheatedupbyapilotlampandsubse-quentlykepthotbytheburneritselt.Thevapoi-isercoilrequirestobethoroughlyheatedbythe54TabulatedBritishTradingResultsJanuaryofthelas'oftheMotorCarsandIrTHREEYEARS.JARTSTHEREOFFORIMPORTS.MonthendedistJanuary.190419051906Cars—|Number335362|458Value£102,866£149,578£175,270Parts—1Value£17,906£36,608I£136,720BRITISHANDIRISHEXPORTS.MonthendedistJanuary190419051906IFOREIGNANDCOLON-IALRE-EXPORTS.MonthendedistJanuary1904190^1906355068£9,223£19006£2b,9995577146£25.166£25,590£43,759£z,7U£9.5*2£3470£7,480£i6,334£1,011TabulatedBritishTradingResultsJanuaryofthelas'oftheMotorCarsandIrTHREEYEARS.JARTSTHEREOFFORIMPORTS.MonthendedistJanuary.190419051906Cars—|Number335362|458Value£102,866£149,578£175,270Parts—1Value£17,906£36,608I£136,720BRITISHANDIRISHEXPORTS.MonthendedistJanuary190419051906IFOREIGNANDCOLON-IALRE-EXPORTS.MonthendedistJanuary1904190^1906355068£9,223£19006£2b,9995577146£25.166£25,590£43,759£z,7U£9.5*2£3470£7,480£i6,334£1,011



NewbuildingserectedinWellingtonduring1905-6numbered814,valuedatagainst614,valuedatduringtheprecedingyear.yeai,andwhichareremiorcedbysteamenginesinthedryseasons.Inmostcasesitismuchcheapertoinstallafansystemfortheallowablepurposeofforcingtheboileroutputforacomparativelyshorttimethanitistoinvestinadditionalboilers.Asasubstituteforthechimneyincaseofaccident,artificialdraftmaybequicklyandeasilyapplied.InsolvingthedraftproblemitiswisetoprovideeverypossibleprecautiontoobtaincontinuousserviceThisisfarmoreimportantthananincreaseinoperatingefficiency.Aflexiblearrangementisacombinationofchimneyandmechanicaldraft,eachofwhichwillserveasasupplementandrelayincaseoftroubleoreveninregularoperation.Piobablythegreatestsimplicityissecuredbydrivingfansformechanicaldraftbysteamengines.Itwouldseemthatthepossiblegreatereconomyofanelectricmotordrivewouldbesomewhatoffsetbytheincreasedcomplicationoftheregulatingandcontrollingmechanism.Publishedinformationinregardtomotor-drivedraftfans,theireconomy,andcostofoperationincomparisonwiththesingle-fanengineslargelyinuseto-daywouldbewelcometodesigners.Enoughhasbeensaidtoindicatetheimportanceofthoroughlygoingoverthedraftquestionbeforedecidingoff-handtouseeitherthechimneyoritsrivalIfmorespacehasbeengiveninthesecommentstotheadvantagesofmechanicaldraftoverchimneys,itisonlybecausethegoodpointsoftheartificialmethodareasyetunrecognisedinmainplacesExperienceisnotwantingwitheithermethod,andtherewouldseemtobenoexcusefornotanalysingbothsidesofthedraftproblemmdecidingwhichcombinationtouse.bemachined,itwasfoundthatasoftgreymetalofgoodstrengthandductilitywasproduced,havingalowshrinkageandbeingsuitableforcastingpulleysandotherlightwork."Itisexpectedthatonaloweringofthepresentpriceofthepowderedalloy,whichisshortlyanticipated,themethodwillbecomeofvalueingeneralfoundrywork.Arecent'reportfiomthePremierofWesternAustraliatotheAgent-Generalgivesstrikingevidenceoftheimmenseforestwealthofthatcolony.Thetotalwoodedareaofthecolonyisestimatedat98,000,000acres,andtheextentofmerchantabletimberhasbeenreckonedtobe,approximately,asfollows]arrahmainly(withblackbuttandredguminterspersed),8,000,000acres;karri,1,200,000acres,tuart,200,000acres;wandoo(whitegum)andalliedtimbers,7,000,000acres;gumyate,sandalwood,andjamwood,4,000,000acres;total20,400,000acres.Thisrepresentsaforestareaofmerchant-abletimberfourtimesgreaterthanthewholeareaofWales.Thetotalvalueoft'mberexportedfromWesternAustraliafortenyearsended1904was£4.,800,000.WestAustralianTimber.Leadpencilshavenoleadinthem.Theheartofapencilisgraphite,sometimescalledplumbagoSuchpencilshavebeeninuseoverthreecenturies,butbegantobecomepopularaboutahundred.yearsago.HenryDThoreau,ofConcord,aliterarymanofrecognisedability,madepencils,buthelackedenterpriseThefirmofFaber,Nuremberg,Germany,wasthefirsttoestablishagreatpencilfactory.SeveralfirmsflourishedinEngland,thegreatBarrowdaleminefurnishingasuperiorqualityofgraphite.LeadPencils.ItisreportedintheTimesEngineeringSupplementthatamemberofthewell-knownfirmofWilliamSellers&Co.,ofPhiladelphia,sentrecentlytotheJournaloftheFranklinInstituteanaccountofsomeexperimentsmadebyhimconcerningtheeffectofaddingasmallpercentageofhigh-gradeferro-silicontomoltencastironaftertappingfromthecupolaintotheladle.Theresultsweresoencouragingastoleadtoanextensionoftheex-periments,andthefactsasdeterminedbyalargenumberofthesearereportedintheIronAge.Intestbarsoffoundryirontreatedintheladlewithsmallquantitiesofferro-siliconcontaining50percent,silicontherewasfoundanaveragegainofabout15percent,instrength,accompaniedbyasomewhatlargeraveragegaminductilityorbendingquality,accompaniedbyamarkedincreaseinsoftness."Thesiliconinuntreatedsamplesrangedfrom1.7to2.25percent.,andmthetreatedspecimensfrom2to2.75percent.Theadditionofevensolittleas1lb.ofthealloympowderedformmaladlecontaining200lbs.offoundryironproducedaremarkableeffectnotonlyasasoftener,butinvariablyincreasedthestrengthandresilienceofthemetal,thisoccurringwithanadditionofalittlelessthan0.25percent,ofsilicontotheiron.Byaddingfourtimesthisamountofthealloytoaveryhardironmixtureinaladle,whichranquitewhitewhencastinthinsection,andwasthereforeentirelyunsuitableforsmallcastingsrequiringtoLowgradefuelscanbeburnedonlybysteadyandintensedraft.'Ihus,itisdifficultwithachimneytoobtainsufficientblasttoburnthesmallestsizeofanthracitecoal,whichrequireastrongandconcentrateddraft.Ihelowerefficiencyofpoorergradesoffuelmayreadilybeoffsetbythedecreaseintheircost,providedthefuelisburnedunderproperconditions;andthesecon-ditionscanscarcelyfailtobesuppliedbymechanicaldraft.Ithasbeenstatedthatasimplechangeingratebarsisallthatisrequiredtoadaptaboilertoburnpracticallyclearyardscreeningsbymeansofforcedorinduceddraft.Ingeneral,betterresultsmaybeexpectedwithautomaticstokerswhentheyareusedwithmechanicaldraft,onaccountofthepositiveand,perchance,automaticallycontrolledairsupply.Withthechimneydamperwideopen,anincreaseindraftandresultingadditionaloutputoftheplantcanbesecuredonlybyaddingtothechimney'sheight.Theadmissionofalittlemoresteamtothecylinderofthefanenginessolvestheproblemwithmechanicaldraft.Afurtheradvantageliesinthefan'sindependenceofoutsideweatherandtemperatureconditions.Additionaleconomymfan-engineoperationmaybesecuredbyutilisingtheexhauststeamforheatingpurposes.Mechanicaldraftfindsaspecialfieldofuseful-nessinconnectionwithpowerplantswhichareoperatedwhollybywater-fallsduringpartoftheTHEVALUEOFMECHANICALDRAFT.torevolvefreelyandtheotherwheelsimplydoesthedriving.Theactioninthisrespectisnotidenticalwiththatofadifferentialgear,nor,theoretically,canitbecontendedthatitissogoodwhendrivingacarroundcorners.Manyclaimsaremadetotheeffectthatthedrivingismoresteadyandthatthechancesofside-slipareminimised.TheseclaimswilldoubtlessbedealtwithbytheTechnicalCommitteeoftheAuto-mobileClubattheconclusionofthetrial.WordcomesfromMelbourneanentthenewauto-maticpuncturesealingcompound,"Miraculum,"which,wheninjectedthroughthevalveintotheinnertubeofapneumatictyre,rendersitquiteimpervioustopuncture.AtestrecentlymadebyMr.CartySalmon,M.H.R.gavethosepresentacompletedemonstrationofitsvalue.Aninnertubeofamotortyrehadbeentreatedwiththepre-parationasfarbackaslastMarch,when,aftervarioustests,ithadbeenallowedtolieabouttheroomunused.Afewdaysagothistubewasplacedmacover,andusedinatriptoMormngton,withallitsmanypuncturesunrepaired,andwentthroughthejourneywithoutattention.Thistube,whichwasusedinMr.A.E.Langford'scar,wasthende-tachedfromthecover,butnotbeforethetyrewaspiercedthroughandthrough,muchtotheamaze-mentofthosepresent.Aninspectionofthetubeshowedverymanypunctures,throughwhichthecompound,asemi-liquid,milk-whitesubstance,slowlyoozed.Thetubewasthenreplaced,and,afterathick4"nailhadbeenhammeredintothetyreandwithdrawn,thechauffeurwasorderedtotakethecarroundthestreets.OnhisreturnthetyrewasfoundtobeperfectlyhardandfirmIhibtest,however,provedmorethanthattheprepara-tionwouldsealpunctures.Itshowedthatthesubstancedidnotloseitsefficacy,andthatithadnodeleteriouseffectonrubber,which,perhaps,isthemostimportantpointofall.Onthecontrary,itisassertedthatitactsasapreservative,anditis,toallappearances,similartorubberinitsnativestate.ANEWCASTIRON.Decemberi,1906.PROGRESS.AnimportantcoalwharfisbeingbuiltforMessrsCoryandCo.ontheRiverMedway,atRochester.ItwasdesignedbyMr.HShoosmith,M.lnst.C.E.,inHennebiqueferro-concrete.Thewharfhasariverfrontageof340ft.,connectedwiththeshorebytworeturnends180ft.and100ft.longrespectively.Itisfoundedupon200ferro-concretepiles,connectedlongitudinallyandtransverselybyferro-concretegirders,horizontalanddiagonalbracing,andacontinuousdeckingofthesamematerialcoveredbytarmacadamlaiduponafoundationofThamesballast.'Ihiswharfisoneofthelargeststructuresofitskindhithertobuilt,although,sofarasdesigniscon-cerned,itdoesnotdifferessentiallyfromthevariousferro-concretewharvesandjettiesuponthesamesystemwhicharetobefoundalongtheThamesandatmanyplacesontheSouthCoast.-ConcreteWharf.55THESTRATFORD-EGMONTRAILWAY.CutthisoutandreturnwithFivShillings.AddressTheEditor,"Progress,"ProgressBuildings,CubaStreet,Wellington.PleaseplacemynameonSubscribers'Listforonecopyof"Progress"eachmonthfortwelvemonthsfromnextissue.IenclosePostalNoteforFiveShillingsinpaymentofSubscription.Name



ByW.G.Manners,C.E.,Kalgoorlie,W.ANeville'sPatentElectricalSignallingApparatus.Inventions.moveupanddown(throughtheactionofcranks),butalwaysmoppositedirectionstoeachother,andtheliftingpowerdependsonthewidthoftheplanesandtherapidityoftheirmovements.Anynumberofpairsoftheseplanesmaybeemployed.Theinventor'sideaisthattheplaneswillnotonlyservetoraiseordragupthemachineinthemannerroughlysketched,butwhenloweringittheywillactafterthefashionofaparachute.InthecourseofaconversationwithaProgressrepresentativeMr.GarnetB.HolmesstatedthatnegotiationsarenowproceedingforthepurchaseofthepatentrightsofthetrolleyheadintheCommonwealth,andMr.AllenhasbeeninWestAustraliaforsomeweekssuperintendingtrialsmseveralofthecities.ThelatestadviceisthatthetramwayauthoritiesofKalgoorlie,Coolgardie,PerthandFremantleareallwatchingwithmuchinteresta.veryextensivetrialnowunderwayinPerth,andshoulditprovesuccessful,itiscertainthatthisnewtypeoftrolleyheadwillbecomeuni-versallyadoptedinthatpartofAustralia.TrialheadshavealsobeensuppliedtotheBrisbaneTram-wayCompany,andnegotiations,itishoped,willbecompletedveryshortly.TheheadsarenowrunningpermanentlyontheBallaratandBendigotramways,whiletheEssendonlinewillveryshortlyadoptthemthroughout.WhileinAustraliatheinventorsdiscoveredthat,onsytemswherethefixedtrolleyheadhadbeenrunning,theycouldwitheaseapplytheirswivellingandcushioningactioninamuchsimplermanner.Thishadtobedonewiththeircompleteswivellingtrolleyhead,andtheyhadtosettoworkandmakefreshdesignsstrictlyinconformitywitharequestfromtheNewSouthWalesGovernment,withaviewtoadoptionontheirsystem.TheHolmes-AllenTrolleyHead.SuccessfulTourOFTHEInventorsINAustralia.Oneofthelatestscientificinventions,whichisduetoProfessorsSledenlopfandZsigmondy,ofVienna,istheultramicroscope,aninstrumentwhichwillenablescientiststoexamineeventheminutestparticleswhicharebeyondtherangeofthemostpowerfulordinarymicroscopes.Itissaidthat,withtheaidofthenewinstrument,thefivemillionglobulescontainedinacubiccentimetreofhumanbloodcanbeexaminedasiftheywerespreadonasurfaceofeighteensquarefeet.Itisevenpossiblewiththenewinstrumenttoseeparticlesmeasuringthehundred-millionthofaninchindiameter.TheUltramicroscope.ANewFogSignal.man'sinstructionsissavedthementalstrainofcounting,andsorepliestothissignalbyasinglecontact,thenreceivesthesignal"hoist"or"lower,"asthecasemaybe,anditisalldonemamoment.Intheoldsystemtheknockswouldbefor1500feetlevel-thenapause,andforhoist-.Inplaceofthis3and5wouldflashonthedriver'sindicators.HewouldpressNo.13switchand3and5wouldflashintheplats;thenthefigure1wouldflashonthedriver'sin-dicator,all111lesstimethanwouldtaketogivethefirsttwoknocksmtheoldsystem.Again,incaseofanaccidenttheplatmanandunder-groundmanagerhavetobefound,whichsome-timestakesanhourormoreunderthepresentsystemmabigmine,whilewiththisthesignalisimmediatelycommunicatedtoalllevels,theplatmangetsitwhereverhemaybe,andsignalsthedriver,thecagebeingimmediatelyathiscommand.Theundergroundmanagerhasthenewsmafewminutes,canobtaintheplatmanandthecage,andbeonthespotintheshortestpossibletime.Itisestimatedthatbythissysteminabusymine,suchastheGoldenMine,asmuchtimeastwohourspershxftcouldbesaved.,whileaccidentsduetomistakensignalswouldbemini-mised,ifnotentirelyabolished.
THEHOLMES-ALLENTROLLEYHEADINAUSTRALIA.
Decemberi,1906.PROGRESS.AnewfogsignalisinstalledattheNeedlesLighthouse,whichtakestheformofreedtrumpetsworkedbycompressedair,andcanbestartedinstantane-ouslywhenfogdescends.Theblastoffiveseconds'durationeveryfifteensecondscanbeheardattreblethedistanceoftheoldfog-bellsignal.Thelastwordhasnotbeensaidaboutflyingmachines,andplentyofinventorsareendeavour-ingtosayit.AmongthemisMrSdiLauro,of3Bedfordbury,CharingCrossHisairshipisdevisedtoriseimmediatelyandverticallywithouttravellingforward.Heachievesthisbypro-vidinghorizontalplanesofconsiderablewidthatthetopofaperfectlyroundmachine.Theseplaneshaveaseriesofopeningsfittedwithvalves.Theairpassesthroughtheseasthemachinerises,butitcannotreturnthroughthemTheseplanesNoveltyinFlyingMachines.Theadvanceofdeepminingandtheincreasedtonnageinmineshascreatedthenecessityforamoreperfectandcomprehensivesystemofsignalling.Thementalstrainincountingthenumerousknocksandtheliabilitytoerrorinexistingsystems,theabsenceofareplyandmterlevelsignalling,thuscausingconsiderabledelaysandinconven-iencemmining,allcontributedtotheurgentdemandforsomesystemthatwouldobviatethesefaultsandsupplythenecessaiyrequirementsMr.F.H.R.Neville,atonetimeelectricianontheLakeViewConsols,Limited,Kalgoorhe,butnowmWellington,NewZealand,inventedandpatentedwhatisknownasNeville'sElectricalSignallingApparatus,andwhichisclaimedtosupplyallthatcanbedesiredinthewayofspeed,economyandgeneralutility.Allknocksareabolishedandthesignaliscom-municatedbysymbols.Thatistosay,bymakingacontactintheminetheplatmaninstantaneouslyplacestherequiredsignalbeforethedriver.Thedrivercanthenimmediatelyreply,showingthesignalinallplatssimultaneously,sothattheplatmanknowsthedriverhasreceivedthesignalcorrectly,anditcanbeknownmallpartsoftheminewherethecageisbeingemployed.Atthesametimeanypersonmtheminecancommuni-catewitheveryplatwithoutconnectingwiththedriver'ssignal,andthuscalltheplatman'sattentiontoanyrequirementinanyotherlevel,suchasanaccident,etc.,inwhichhisservicesareimmed-iatelyrequiredItmustbeunderstoodthattheplatmanistheonlymanpermittedtosignalthedriver,andthedriveronlyrepliestotheplatman;anyoneintheminemaycommunicatewiththeplatman.SeveralexhibitionsofthisinventionhavebeengivenatthechambersoftheMineManagers'Association,Kalgoorhe,atwhichmembersofthatassociationenginedriversandplatmanwerepresent,andmanyusefulhintsandsuggestionsweremadewhichweretakenadvantageof,and.mprovementsmadeintheapparatus.Itsadoptionhasincreasedtheusefulnessofthesystem.Theappaiatusasatpresentconstructedisasfollows:—:—Intheengineroomandateachlevelinthemineisplacedanindicatorandaplugboardconnectedbywires,i.e.,awireforeachseparatesignal,andafeederwire.Thesewiresareproperlyprotectedfrominjurybybeingencasedinagaspipefilledwithbitumen,orsomesimilarmaterial.Theindicatorconsistsofalighttightboxdividedintoanumberofcompartmentsandcoveredwithatranslucentfront,andinsideeachcompart-mentisanincandescentlamp.Therequiredsignaliscutoutofanopaquesheet,suchastinorcardboard,andplacedbehindthetranslucentsurface,eachsymbolbeingcoincidentwithoneofthecompartments,sothatwhenanylampismcontact,thefigure,letterorwordisplainlyvisible.Eachsignalismcircuitwithabellwhichstrikesonce,thusattractingtheattentionofthedriver-Alargecontinuousbellisalsoplacedincircuitwiththestopsignalwhichcallsimmediateattentionwhilethecageisinmotionandthedriverwatchinghislevelgauge.Averycleversystemofwiringisintroducedbymeansofwhichonepluginsertedintheplugboardwillgiveanyrequiredsignal.TheGovern-mentcodeisused,withtheexceptionthat"and"isusedinsteadofthepause.Forinstance,"ipausei"meansNo.ioriooft.level,ipause2,No2level,andsoon;whereas,inNeville'ssystemiandiand2,etc,areshownontheindicator.Bytheuseofoneplugtheoperatorcanshowanysignalrequired,andthedriver,bytheuseofoneplug,canreplytothatsignal.Thus1and1,1and2,2and1,oranylevelsignal,canbegivenandrepliedto.Aseparateplugboardisrequiredateachlevel,connectedbyafeederwiretothedriver'splugboard,andtoeachlevelindicatorbox,butnottothedriver'sindicator;bythismeansanyonecansignalfromleveltolevelandreceiveareplybythesameagency.Thedriversplugboardmaybeconstructedwithspringcontactsorswitchessothathemaysimplyhavetopresstheswitchtoreplytothesignalreceived.Thereisnoconfusionoccasionedbythissystem,asthedriverreceivingonlytheplat-56



PROGRESS.Decemberi,1906,THEEXHIBITIONOFTO-DAY.Allpastefforts,however,havebeeneclipsedbythemagnificentinternationaleventof1906,the141acresofbuildingsbeingalltoosmallforthemerchandiseandmachinerywhichhavebeenassembledfromallpartstosilentlytestifytotheprogressofNewZealandandthenations.PASTEXHIBITIONSOFNEWZEALAND.In1865NewZealandmadeherfirstattemptataninternationalexhibition—Dunedinbeingthefavouredlocality.Forsoyoungacolonytheeventwasconsideredhighlycreditable,therebeing29,831ad-missionsduringthe102daysitwasopen.Wehavetopassoverfifteenyearsbeforewecometothenextexhibition,theIndustrialExhibitioninChristchurchin1880.Thiswasvisitedby23,000people,theprofitfromitamountingto£400.TwoyearslaterwasheldtheJoubert-TwopenyExhibitionintheSouthPark,Christchurch,whichwasapri-vateenterprise,organisedbyMessrs.JoubertandTwopeny.Itwasamuchlargeraffairthanthetwopreviousexhibitions,andex-hibitsweresentfromallovertheworld.Theareaundercoverwas114,200squarefeet,whilethatofourpresentInternationalExhibitionis500,000squarefeet.Theaffairwasagreatsuccess,226,000peoplepayingforadmissionduringthesixmonthsofitscareer.ThiswasfollowedbytheIndustrialExhibi-tionatWellingtonin1885,which,thoughsuccessful,resultedinadeficitofnearly£10,000.In1887anotherIndustrialEx-hibitionwasheldatChristchurch,butitwasnotsosuccessfulfinanciallyasthefirstone,therebeingasmallloss.Sevenyearslaterathirdwasheldinthesameplace,andre-sultedinaprofitof£2000.TheNewZealandandSouthSeasEx-hibition,heldinDunedinin1889,wasmuchthelargestaffairthecolonyhadseen.TheexhibitionwasduetotheenergyofanumberofDunedincitizens,acompanybeingformedwithacapitalof£10,000tocarryitthrough.Thepublicsubscribedreadily,soreadilythatthedirectorsspeedilytookstepstoIn-creasethecapitalto£15,000.TheGovern-mentgave£10,000andhelpedtheaffairinotherways.ThebuildingwaserectedinCrawfordstreet,andcoveredabout9^acres,theareaofthewholeexhibitionbeing13acres.Duringthefivemonthstheexhibitionwasopenitwasvisitedby625,000people,or18,000inexcessofthepopulationofthecolonythen.Thecostwas£54,670,andtherewasaprofitof£579.In1898averysuccessfulIndustrialandMiningExhibitionwasopenedinAuckland,whichresultedinaprofitof£2000,whicliwasdevotedtobuild-ingaChamberofCommerce.In1900an-otherIndustrialExhibitionwasheldinChristchurch.TheexhibitionwhichwasheldinthenewCanterburyHallbuildingshasbeendescribedasthebestdisplayoflocalmanufactureseverheldinthecolony.THEGREATEXHIBITIONOF1851.TheillustrationsofthefirstBritishinter-nationalexhibition,whichweprintinthisissue,tendtoshowtherapidstrideswhichEnglandhadmadeamongstthenationshalfacenturyago.Thismagnificentevent,whichhassincebecomefamiliarlyknownasthe"GreatExhibition,"wasreallytheoutcomeofapropositionmadetotheLondonSocietyofArtsbyPrinceAlbert,whosketchedtheoutlineforagreatexhibitionofallnations,andproposedthatsuchexhibitionshouldbeheldinLondonin1851.InJuly.1849,theprince,inthenameofthesociety,appliedtothegovernmentfortheappointmentofaRoyalCommissiontoorganiseandmanagesuchanexhibition.Asaresultoftheagitationthensetonfoot,theCommissionwasappointedearlyin1850,withtheprinceatitshead;andtheexhibi-regardspleasingandeffectiveshow.Allkindsofmachinerymadeinthecolonyaretobeseen,andtherepresentationinthisrespectservestodemonstratetheresourcesofNewZealandasamanufacturingcountry.ItisnoexaggerationtosaythattheMachineryHallisanexhibitioninitself.TheAgriculturalDepartmenthaveaquarterofanacreundercultivationoutsidethemainbuilding,andherenitrogeninocula-tionandotherexperimentsarebeingcarriedon.TheDepartment'sexhibitinthemainbuildingisveryembracive,asitshowsinsomeformeverysubjecttreatedintheinterestsoftheNewZealandfarmer.TheEducationDepartmentpresentsaveryrepresentativedisplayofworkfromthevarioustechnicalcollegesandschoolsofartinthedifferentcentres.Thesedisplaysareverytastefullyarrangedindifferentcom-partments,andcompriseillustrationsandmodelsinconnectionwithalltheleadingtrades.Someveryfineengineeringandplumbingworkisshown,andsomeexcellentmodelsofvariouspartsofvehicles.Manyofthedesignsfortilesandlinoleumsexhibitcarefulthoughtandstudy,andconsiderabletechnicalability.Particularlyfinecollec-tionshavebeensentinbytheCanterburyCollegeSchoolofArtandtheWellingtonTechnicalSchool.TheCanterburyCollegeSchoolofArtexhibitisshowntobetteradvantagethantheWellingtonexhibit,beingbetterlightedandarranged.Thebeatencopperworkreflectsgreatcreditbothonstudentsandinstructors.AlargeportionoftheworkwhichwouldordinarilycomeunderthissectionisincludedinthesectiondevotedtoHomeIndustries,whichisinthesamegalleryastheexhibitoftheEduca-tionDepartment.ItisagoodsignwherehealthyemulationisexistentbetweentheGovernmentandprivateconcernsinhelpingontheNewZea-landInternationalExhibitiontosuccess,andthecompletefruitionofthemostopti-mistichopes,asthenaturaloutcomeofsuchemulation,isinevitable,forthepeoplewillcometoNewZealandfromafar,andtheywillnotbedisappointed,forthereasonthattheExhibitionisthelargest,mostcompleteandmostinterestingeverheldundertheSouthernCross.THEEXHIBITS.Themeritoftheexhibitsisofahighorder,and.theirrangefarexceedsincomprehensive-nessthatwhichruledatanyformerexhibi-tioninNewZealand.Theseven-and-a-halfmilesofavenuesareflankedwiththepro-ductsofourcoloniesandofforeignnations.EverycarehasbeentakenbytheExhibitionauthoritiestoprovideamplelightingandgoodventilation,andthis,coupledwiththegeneraldesireonthepartoffirmstoshowtheirexhibitstothebestpossibleadvantage,helpsmateriallytomakeatouroftheEx-hibitionaneducational,aswellasapleasur-able,one.TheMachineryHall,whichformsthenorthernannexofthemainbuilding,con-tains,inadditiontoworkingandstationarymachinery,numbersofexhibitsconnectedwithbuildingconstructionandthealliedtrades.Here,also,thelightingandventila-tionareperfect,andthevisitorisenabledtoexaminetheexhibitswithamaximumamountofcomfort.Conspicuousinthissectionarethemanygas-producerplants,nearlyallofwhichareworking;whiletheexhibitoftheRailwayDepartmentincludestwolocomotivesandfourorfivecarriages,nottomentionsignalboxes,motortricyclesandrailwayapparatusgenerally.Themotorcars,itmightbesaid,takefirstplaceasTHEVISITORS.TheopeningdaywasanotableeventinthehistoryofNewZealand.Over37,000visitorspassedthroughthegates,andamongstthisvastassemblagewerethedis-tinguishedrepresentativesoftheover-seacountriesexhibiting,togetherwiththemembersoftheLegislativeCouncilandtheHouseofRepresentatives,andthejudgesoftheSupremeCourt.SogreathastheattractionoftheExhibitionprovedthatforthefirstweek-endingupwardsof150,000visitorspassedthroughtheturnstiles.Thefloorspaceisabout500,000squarefeet,ofwhichaboutfive-twelfthsistakenupbycorridorsandavenues.Thevalueoftheexhibits,independentlyofthepic-tures,exceedshalfamillionsterling,andthepicturesarevaluedataquarterofamillion.ThePremier,SirJosephWard,inthecourseofhisspeechattheopeningceremony,said:—":—"WhenthelastexhibitionwasheldinDunedin,theexportsfromthiscountryamountedto£9,400,000.Lastyeartheywere£15,500,000.Theimportsatthattimewere£6,200,000;lastyeartheywere£12,800.000.Thedepositorsinbanksandsavingsbankshaveto-day£30,316,954oftheirownmoneyinthisNewZealandofours.ThefinancialpositionoftheExhibi-tion,briefly,isthatalreadythecolonyhaspaid£73,000,anditmaybereassuringtothoseofmybrothermembersinParliamentwhenItellthemthatIaminformedupontheauthorityoftheChairmanoftheExecu-tiveCommissionersthatthe£64,000whichwevotedduringthesessionwillnotnearlyallberequired,sothatthereiseveryprospectofthisgreatundertakingturningoutmorefavourablythanwasoriginallyanticipated."TheNewZealandInternationalExhibition1906-190757
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ByPeterEllis\\EllingtonTHEORYANDPRACTICE.Britain'sSeaborneTrade.REMARKABLERECORDOFCOMMERCIALPOWER.AremarkablestatementofBritain'sseabornetradeiscontainedmaBlue-bookon"theNavi-gationandShippingoftheUnitedKingdomfortheYear1905"justissued.Thetotalnumberofvesselsofallnational-itieswhichenteredatportsintheUnitedKingdomduringtheyearwas66,840,withatonnageof35,623,974.Thetotaloftrade,entriesandclear-ancesamountedto112,040,734tons,asagainst104,773,168tonsin1903.Londonnaturallyoccupiesfirstplacewith10,814,115tonsenteredLiverpoolcomesnextwith7,806,844tons,andCardiffnextwith4,337,720tons.In1903Doveronlyentered951,662tons,whereaslastyearthetotalroseto2,928,741.Thetotalnumberandtonnageofvesselsbelong-ingtotheUnitedKingdom,whichwereactuallyThefirstthingtorealiseaboutthestarsistheimmensityofthedistanceswhichseparatethemfromoneanother.Ifweattempttoexpresssuchdistancesasthoseofthestarsmordinaryunitsofmeasurement,wehavetodealinnumberswhicharequitebeyondanypowerofmentalrealisation.Inordertogetoverthisdifficultyastronomershaveintroducedanewunitforthemeasurementofstellardistances.Thisisknownasthelight-year,orthedistancewhichlight,travellingat186,000milespersecond,wouldtraverseinayear.Oneverycuriousconsequencefollowsfromthiswayofmeasuringstellardistances.Whenwelookatthestar-strewnskywearefathom-ingthedepths,notmerelyofspace,butoftime.Wedonotseeanystarasitwaswhenthelightwhichaffectsourretmasetoutuponitsjourney.And,asalmostallvisiblestarsaresetatveryvariousdistancesfromtheearth,weseethemallatdifferentperiods.Ifwelookattheconstella-tionofOrion,weseethebrightstarBertelguexattheheadoftheconstellationasitwas126yearsago,whilstRigelatthefootisvisiblebylightwhichmusthavestartedatleastthreecenturiesbeforeitreachesus.Sinus,however,which"bickers"intoredandemeraldtothesouth-eastofOrion,weseebylightwhichonlystartedeightornineyearsago.Itisplausiblysuggestedthatsomeofthefainteststarsvisibleinourlargesttelescopesmaybeasmuchas30,000light-yearstionwasopenedbytheQueen,inHydePark,onMayist,1851.ItwasheldinavaststructureofironandglassplannedbySirJosephPaxton,andcalledtheCrystalPalace,which,aseveryoneknows,isnowlocatedatSydenham.Thebuildingwas1851feetlong,by408wide,withanadditionalwidthof48feetforhalfthelength;thehighestportionwasacentretransept108feethigh;theareacoveredwas19acres,equaltoseventimesthatofSt.Paul's.Theexhibitorsnumberednearly16,000,aboutequallydi-videdbetweenBritishandforeigncontribu-tors.Thecostofthestructurewas£170,000(foruseandwaste,notforabsoluteowner-ship),which,inadditiontotheotherex-pensesdowntothecloseoftheexhibition,madeatotaloutlayof£292,795.Theentirenumberofvisitorswas6,039,195,averaging41,938perday.Thetotalreceiptsfromad-missionandothersourcesamountedto£505,107,leavingasurplusof£200,000.ofherwhereaboutsover700miles.BeingdueatPlymouthearlyonaFridaymorningshewasincommunicationwithherportonWednesdayatmid-dayTheFrenchliner"LaProvence"latelywasincommunicationwithPoldhuandCapeCodatthesametime,being1800milesdistantfromEnglandand1700fromAmerica.PROGRESS.THEIMMENSITYOFSPACE.Decemberi,1906NOTICETOADVERTISERS.ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst.,otherwisetheywillhavetobeheldover.TheHamburg-Americanliner"KaisennAugusteVictoria"hasjustmadearecordingivingnoticeOneofthelaigestartificialstoragereservoirhydro-electricpowerplantsintheworldisunderconstruc-tionontheriverSihl,intheCantonofSchwytz,Switzerland.Adam90fthighand3soft,longwillimpoundthewaterinalakewithasurfaceareaoftwosquaremilesThecapacityofthereservoirwillbe25,360,000,000gallons.ThegeneratingplantwillbeupontheshoreofLakeZurich,andwillbeoperatedunderaheadof157sftItisesti-matedthatacontinuoussupplyfor20,000hp.willbeafforded,orfor45,000hp,ifoperatedonlytenhoursperday.LargeHydro-ElectricPowerPlant.awayThenewstarwhichrecentlydisplayeditselfinPerseuswasshownbyaningenioustramofreasoningtobe300light-yearsdistant,sothatin1902wewereabletowatchtheprogressofastellarconflagrationwhichreallyoccurredaboutthetimeoftheSpanishArmadaAningeniousFrenchastronomerhasbasedonthisfactthepleasantphantasyinwhichheimaginesthatadisembodiedspirit,abletomovewiththespeedofthought,andendowedwithsupernaturalpowersofvision,mayatwillbeholdanyincidentwhichhadevertakenplaceontheearthunderanopenskybytransportingitselfthroughspacetothepointwhichthelightwavesemittedbythatincidenthavereachedintheirendlessjourney.Suchabeing,placedatthedistanceofCanopus,mightnowbewatchingthemassacreofSt.Bartho-lomew,andbytravellingthence111astraightlinetowardstheearthitwouldbeabletopassinpanoramicviewthewholesubsequentcourseoftheworld'shistory.Ofcourse,therewouldbeconsiderablegaps,duetoclouds,totherotationoftheearth,andtothefactthatagreatpartottheearth'shistoryhasbeenconductedindoorsButthegeneialideaisperfectlysoundTheoldsuperstitionoftheRecordingAngelmightbereplacedbythismoderndiscoveryoflight-waveswhichtravelforeveroutintoboundlessspacewiththeirstoryofhumanactionsandsuffei-mgs."PROGRESS"OFFICEATTHENEWZEALANDINTERNATIONALEXHIBITIONmtradeorinfishing,were14,521vesselsand10,397,761tons.Thenumberofpersonsemployednumbered263,686,asagainst257,937in1903,and259,489in1904ThenumbersofBritish,foreigners,andlascarsemployedinthesethreeyearswereasfollows—Thetotaltonnageofvesselsbuilt(exclusiveofvesselseitherfortheRoyalNavyorforforeigners)was851,433tonslastyear,comparedwith629,069in1903Thetonnageofvesselsbuiltforforeignerswaslastyear197,015—234vessels.Howoftentheremarkisheard"Yes,itsoundsallrightmtheory,butitdoesnotworkoutinpractice",insuchcaseswhichisatfa"ult?Cer-tainlynotpractice,forasSirHumphryDavydeclared"onefactisworthathousandtheories"Now,thereare"theoriesand—theories,"astheFrenchsay,andiftheoryandpracticefailtoagreeitismainlybecausethetheoryisincorrect,andnotthattheoryandpracticeareincompatibleTheoryandpracticealwaysagreewhentheoryissound;therefore,"practical"engineersshouldnotdespisetheorybecauseitsometimesfailsto"showthereasonwhy."Itmayseempeculiar,butsoundtheoryisfoundedonfact,anditisahappycombinationwhenpracticeandtheorygohand-in-hand,andanengineerwithawell-balancedmindcommandingthiscombinationislikelytobemoresuccessfulthaneitherthetheoristorthepracticalengineer.Dependuponit,thatwhentheorydoesnotfitmwithpractice,itisnotthattheory,astheory,isoflessvaluethanpractice,butbecauseithasfallenshortofitstruevalueinthatparticularinstance,orhasbeenpropoundedonafalsebasis,sinceeveryfactmusthaveitstruetheorysomewhere,whetherdiscoveredandelaborated,ornot.Pro-bablythereasonswhysofewsuccessfulinventorsspringfromourcollegesandsomanycomefrompracticalmenisthatthepracticalmanisinpos-sessionofascertainedfactsbasedonhisexper-ience,whichcannotbegainsaid;andwhetherthesefactscanbesuccessfullytheorisedonornot,theyarefacts;andthepracticalmanknowsthatifhebaseshisideasonthesesolidfactsheisonsafeground—hencethegreatvalueofactualexperiment.Actualexperimentmayintroduceimportantelementswhichtheorymayhaveoverlookedorwronglycalculated;ontheotherhand,theinventorwithouttheory,especiallyifhisexperienceoffactsislimited—andnomancanexperienceallthefactsintheengineeringworld—willhaveahardrowtohoetobringhisideastofruition.Thereisnottheslightestdoubtbutthatsometheoriesareabsolutelysoundandconsistentwithsolidfacts,butsinceallprogressistheresultofevolution,theoriesmustevolve,andsomeofthetheoriesto-daymustdisappearandgiveplacetoothers,assurelyasthesunshinesandthatdayfollowsnight.WhyarescientistssoanxioustogettotheNorthPole?Whynotbesatisfiedwiththeirtheory?Simplybecausetheyareinthehabit,andproperlyso,ofprovingtheirtheoriesbyabsolutefact,basedonexperi-mentoractualexperience.Who-wouldhavedivinedtheexistenceofelectricalenergy—nowsuchahandmaidofourcivilisation—apartfromtheexperience,accidentalorotherwise,oftheeffectofelectricityonoursenses?Thisisaself-evidentfact,withoutasuspicionoftheory.Theoryhasitsplace,butifwepinourfaithwhollytoitourprogresswillbeslowandthepracticalexperi-mentalistwilldistanceusintheraceofimprove-ments,althoughhemaywadethroughamazeofintricacies.6090390490sBritish176,520176,975180,492Foreigners40.39639.83239.7"Lascars.41,02142,68243.48390390490sBritish176,520176,975180,492Foreigners40.39639.83239.7"Lascars.41,02142,68243.483
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notalreadyinhand,ortomakepaymentstohisjcreditorsoutofthatwhichhehasactuallyathisfcommand,andcangivenogooddischargetoadebtorwhopayshimwithnoticeoftheactofbankruptcy;thatifsuchapaymentbyadebtorbemadeunderanorderofaCourtthedebtorobtainstherebyavaliddischarge,buttheCourtoughttodirectthemoneytobekeptincourtuntilitisseenwhethertheplaintiffisentitledtoitortherepre-sentativeinbankruptcyofhisestate.Held,there-fore,thatthepropercoursewastodirecttheBanktodeliverupthesecuritiestotheofficialassigneeuponpaymentbyhimoftheamountdueheunder-takingtoholdthemuntilitwasascertainedwhetherbankruptcywouldsupervenewithinthethreemonths,otherwisetheactionwouldstandoveruntiltheperiodofthreemonthshadexpired.TheBankwasalloweditscostsoftheactionandinterestuntilactualrepaymentPonsford,Baker&\u25a0Co.v.UnionofLondonandSmith'sBank,Dd22Timj<;LR.RR12.Libel.LiabilityofPrincipalforMaliceofAgent.TradeUnion'sReportTheAustralasianInstituteofMarineEngineers,atradeunion,publishedinitsreportofits7thconference,aresolutionpassedattheconference,containingalle-gationsagainstMrHay,aformermemberoftheInstitute,whichwereuntrueanddefamatory.InanactionforlibelbroughtbyMr.HayagainsttheInstitute,evidencewasgiventhatthesecretaryoftheInstitute,whohandedthereporttothemem-bers,knewthattheallegationswereuntrue.ThejuryawardedMrHay£1,500damagesTheocca-sionofthepublicationofthereportwasprivileged,thatis,anactionforlibeltoranythingcontainedinthereportwouldnotheunlessmalicewereprovedonthepartoftheInstituteorsomepersonforwhoseactiontheywereresponsibleThisverdictwassetasideonthegroundthattherewasnoevidenceofexpressmaliceonthepartoftheInstituteHeld(onappeal)bytheHighCourtotAustralia,thattheknowledgeofthesecretarythattheallegationswereuntruecouldnotbeimputedtotheInstituteasthatknowledgehadnotbeencommunicatedtothesecretaryforthepurposeofbeingtransmittedtohismastertheInstitute,andfurther,thatevenifthesecretary'sknowledgecouldbeimputedtotheInstitute,yetasitwasnotshownthatthegoverningbodydidnotbelievethatitwastheirdutytopublishthereporttothemembers,therewasnoevidenceofmaliceandtheInstitutewasnotdeprivedofitsprotectionofprivilege.Hayv.TheAustralasianInstituteofMarineEngineers.3CommonwealthL.R.1002.Insurance.RiskVerballyRefusedbyAn-otherOffice.MisstatementMr.Critchleyin-suredhisfurnitureandeffectsfor£200withTheAtlasInsurancecoTheyweredestroyedbyfireHesuedtheCompanyfortheamountinsuredfor.Tothequestionintheproposalform"Hastheriskbeenofferedtoorrefusedbyanyotheroffice?"Critchleyanswered"No"BeforeeffectingtheinsurancewiththeAtlasCompanyCritchleyhadaskedMr.Callender,agentfortheYorkshireFireInsuranceCompany,totakealineonhisfurniturefor£100.CallendersubmittedtherisktotheYorkshireCompany,itwasdeclinedbythemanager,andCallenderinformedCritchleythattheCompanywouldnotaccepttheinsurance,astheyalreadyhadenoughonthebuilding.HeldbyCooper,J.thattheanswertothequestionmtheproposalwasamaterialmisstatement,whichavoidedtheinsurance,andthattheproposalorrefusalneednotbeinwriting.Critchleyv.TheAtlasInsuranceCompany.IXGazetteLR7BillofSale.Non-registrationofDeben-tureofForeignCompany.—Section2of"TheChattelsTransferAct,1889"exemptsfromtheoperationoftheact"debenturesandinterestcouponsissuedbyanycompanyorothercorporatebody,andsecureduponthecapitalstockorchattelsofsuchcompanyorothercorporatebody"HeldthatasimilarsectionintheBillsofSaleAct,inwhichthewords"incorporatedcompany"wereused,appliedonlytolocalcompanies,andconse-quentlj-thatadebentureofaforeigncorporationrequiredregistration.TheTransport,TradingandAgencyCo.ofWA,LtdvSmith.VII1WesternAustralianLR33FireInsuranceAvoidanceirUntrueStatementMadeFalseStatementinPro-posalFilledinbyAgent.MrBerechreein-suredbuildingswithThePhoenixAssuranceCom-pany,Ltd,throughtheirlocalagentwhogaveacoverforfourteendaysonly,sublettothemana-gersapprovalandsenttheproposalontotheCom-panyAccordingtothepolicyanuntruestatementintheproposalwastoavoidthepolicy,andfraudorfalsehoodintheclaimforlossunderthepolicywastoworkaforfeitureoiallbenefitthereunder.Intheproposalwhichwasfilledupbytheagentandinthenoticeofclaimafterthefire,Berechree's1interestinthepremiseswasfalselydescribedto:amaterialextent,suchdescriptionhavingbeenin-<sertedbvtheagentintheproposalafterithadbeen:
PROGRESS.Decemberi,1906.Patent.Combination.Infringement.—A.andT.Burt,Ltd.aretheassigneesinDunedmotthepatentforasky-lightknownas"Wade'sImprovedIronSky-lightFrame."Thispatent,aboutwhichtherehasprobablybeenmorelitigationthanaboutanyotherinNewZealand,isforacom-binationmetalsky-lightframe,inwhichtheglassisusedwithoutputty,andmwhichbymeansofacapforpreventingthewatergettinginandbymeansofwiresasdescribedinthespecificationforallowingwaterwhichmightgetintogetoutagain,thesky-lightisrenderedpracticallywater-tight.Thereisnoprovisionforcarryingoffwatercausedbycondensa-tionontheinnersideoftheglass.Messrs.J.andF.Christie,ofDunedin,manufacturedandsoldametalsky-lightframe,whichwasmadewater-tightbysecuringtheglasswithputty,inwhichthecappingwasonthetopendandthetwosidesonlytoprotecttheputtyfromthesun,andwhichhadchannellingforcarryingoffwaterformedbycondensationontheinsideofthesky-light.MessrsA.andT.Burt,LtdsuedMessrs.T-andFChristieforinfringementofWade'spatent.HeldbyCooper,J.thatWade'spatentwasacombinationforimprovementstobringaboutinanimproved,simpler,andcheapermanneraresultknownbefore,thatitfellwithinthedoctrineofCurtisv.Plattviz,thatwhereacombinationonlyisclaimedforimprovementstobringaboutagivenresultwellknownbefore,thepatenteemustbeheldtotheparticularcombinationwhichhedescribed,thedoctrineofmechanicalequivalentsdoesnotapplyandthereis,therefore,noinfringementunlesstheparticularcombinationbetaken.HeldfurtherthatChristie&Co.hadnottakenWade'scombina-tion,andthattheywereentitledtosucceedontheauthorityofCurtisv.Platt,butthat,evenifthecasedidnotfallwithintheruleestablishedinCurtisv.Platt,therehadbeennoinfringement,astheyhadnotbymechanicalequivalent*orotherwisetakenthepithandmarrowofWade'spatent.Theirsky-lightwasadifferentsky-light,constructedonadifferentprinciple,andtheobjectaimedatbythem,viz.,awater-tightsky-light,wasobtainedbythemeans(theuseofputty)whichitwasthemamob]ectofWade'sinventiontoavoid.A.andTBurt,Ltd.,v.J.andF.Christie.IXGazetteL.R.61.61.Sale.AuthoritytoSell.PrincipalandAgent.OfferandAcceptance.Mr.JohnTayloraftersomecorrespondencewithEwmg,King&Barry,afirmofestateagents,whowantedhimtoselltheRoyalhotel,wroteon21stOctoberofferingtosellthepropertyfor£6,100,stating:"Ionlygiveyouthisofferfor8days."On23rdOctoberMrBaker,theprospectivebuyer,refusedthisofferandmadeacounteroffertobuyfor£6,000whichMr.Taylorrefusedon25thOctober.On26thOcto-berMr.BakerandEwing,King&Barry,purportingtoactasTaylorsagents,enteredintoanagreementforthesaleoftheRoyalhotelbyTaylortoBakerfor£6,100.Mr.Taylor,havingdeclinedtosellwassuedbyMr.Bakerforspecificperformanceoftheagreement.Heldthatinorderthatavendorofrealestatemaybeboundbyacontractenteredintoonhisbehalfbyanagentwhohasbeenem-ployedinandaboutthesale,itmustbeestablishedthattheagentwasnotmerelyemployedtonego-tiateasale,butthathehaddefiniteinstructionstosell,thatMessrs.Ewmg,King&Barryhadnoauthoritytoconcludeacontractofsale,andthatthesoleextentoftheiragency,ifany,wastomakeadefiniteoffertoadefinitepersonandthatontherejectionofthisoffer,theirauthoritycametoanend.ThesuitwasthereforedismissedBakerv.Taylor.VINSW.StateReports500.ActofBankruptcy.SecuredCreditorTen-deredRepayment—TheUnionofLondonandSmithsBank,LtdmadeanadvanceoncertainsecuritiestoPonsford,Baker&ComembersoftheStockExchange,whosubsequentlyweredeclareddefaulters.TheofficialassigneeoftheStockEx-changethereuponproceededtocollectthefirm'sassetstenderedtheBanktheamountdueonthesecuritiesandrequestedittohandthemoverTheBankrefusedtodosoonthegroundthatastheofficialassigneewasassigneeofallthefirm'sproper-ty,anactofbankruptcyhadbeencommittedwithinthreemonths,ofwhichtheBankhadnoticeandthatthereforetheBankwouldnotbeprotected.TheofficialassigneeandthefirmsuedtheBankHeldbytheCourtofAppealthatamanwhohascom-mittedanactofbankruptcyisnotentitledtodealwithhisestate,hasnorighttogatheritinifitjs..Legal..ContributedBYH.F.YONHaast,M.A.,LL.B.RECENTDECISIONS.;signedbyBerechree.InanactionbyBerechreeiagainsttheCompanythejuryfoundthatthefalse'.descriptionintheclaimwasnotwilfullyandin-:tentionallyuntrue,andthatthelocalagentinfalsi-'\u25a0fyingtheproposalwasactingastheCompany's•agent.HeldbytheHighCourtofAustraliathattheagentcouldnotbeconsideredastheCompany'sagentinfillingmtheanswersintheproposal,thatiftheproposalastransmittedwasaffirmedbyBerechree,thepolicywasvitiatedbythefalsityofoneoftheanswers,ifitwasdeniedtherewasneveranycompletedcontractbetweentheparties,andtheplaintiffcouldatmostrecoverbackthepre-miuminanactionnotfoundedonthepolicy.ThePhesnixAssuranceCompanyv.Berechree.3Com-monwealthL.R.946.Company.Winding-upContributoryCom-promise.—AnarrangementwasmadebetweenM'LeanBros,andRigg,Ltd,theexecutorsofSilasHarding,ashareholder,andtheadministratorofhiswidow,towhomtheCompanywasindebtedthatMrs.Harding'sclaimsagainsttheCompanyshouldbereleasedmconsiderationoftheCompanyhandingovercertainproperties,releasingtheestateofSilasHardingfromallliabilityinrespectoftheuncalledliabilityonhissharesmtheCompany,andregisteringatransferofthesharesfromHarding'sexecutorstoone,Metzler.ThetransferoftheshareswassenttotheCompany,butneverregis-tered,althoughtheagreementwasactedonbybothparties.TheCompanypassedaresolutiontowindupandappointingaliquidator,atameetingatwhichtherewasnotaquorumTheliquidatormadeacallandsuedinthenameoftheCompanytheexecutorsofSilasHardingfortheamountofthecallonhissharesintheCompany.HeldthattheabovearrangementwaswithinthepowersofthedirectorsandoftheCompany,wasforvaluableconsideration,andamountedinequitytoareleaseHeldfurtherthatasectionoftheCompaniesActvalidatingtheactsofdirectors,managersandliquidatorsdejacto,"notwithstandinganydefectthatmaybeafterwardsdiscoveredintheirappointmentsorqualifications,"didnotcoverthiscase,wheretherehadbeennoappointmentatall,andthereforedidnotvalidatethecallmadebytheliquidatorJudgmentwasthereforegivenfordefendantM'LeanBro<andRigg,Ltd,v.Gnce.XVictorianL.R.610.Banker.ForgeryNegligenceofCustomer.Estoppel.—ThethreedirectorsoiTheLewesSanitarySteamLaundryCompany(Limited)appointedthesonofthechairmansecretaryoftheCompany.Thechairman,butneitheroftheotherdirectors,knewthathissonhadfouryearsbeforeforgedhissignaturetoadocu-ment,butsincethattimethesonhadlivedanhonestlife.ThedirectorsallowedthesecretarytohavethecustodyoftheCompany'schequebookandbankpass-book,anddidnotrequirehimtoproducethechequebookforinspectionatthedirectors'meetingsThesignaturesoionedirectorandthesecretarywererequiredtotheCompany'scheques.ThesecretaryforgedthesignatureofadirectortoanumberofchequespurportingtobedrawnonbehalfoftheCompany,andobtainedpaymentthereoffromtheCompany'sbankers.Henotonlyescapeddetectionfoilongbyhissubtletyinforgingthebankmanager'ssignatureandobtainingaduplicatepass-book,whichheproducedfromtimetotimetothedirectorsandfromwhichheomittedallmattersconnectedwiththeforgedcheaues,butactuallywonfromtheauditoranencomiumontheexcellenceoihisbook-keepingWhentheforgerieswereatlastdiscoveredtheBankclaimedthattheCompanywasestoppedfromassertingtheinvalidityoitheforgedcheques,bythedirectors'negligence(a)inappointingassecretaryonewhomthechair-manknewtohavecommittedforgerymthepast,and(b)mgivinghimpossessionofthechequebookandnotrequiringitsproductionforinspectionandinnotdiscoveringtheentriesoftheforgedchequesinthebankpass-bookTheCompanysuedtheBanktorecovertheamountoftheforgedchequesHeldbyKennedy,J,thatthere*1isadutyonthepartofacustomerofabanktobecarefulnottofacilitateanyfraudwhichwhenithasbeenperpetratedisseentohave,infact,flowedinnaturalanduninterruptedsequencefromthenegligentactButinordertorelievethebankerfromtheconsequenceofpayingmoneyonaforgedchequeitisnotenoughforthebankeitoshowthattheconductofhiscustomerenabledhimtopaymoneyupontheforgedcheque.Ilisnotenoughtoshowthatthecustomergaveoccasionforhissoforging—thatdifferentconductwouldhavepreventedthefraudandthepaymenibythebanker.Thecarelessnessofthecustomerunconnectedwiththeactitself,cannotbepu<forwardbythebankeraslustifyinghisowndefaultHeldfurtherthatthefactsdidnotjustifythedefenceofestoppelbynegligence.JudgmentfortheCompany.LewesSanitarySteamLaundryCompany{Limited)v.Barclay&-Company(Limited)22Tnws.LR737.63



Thetwonotablefeaturesinthisarethelowcostofthehydraulicworks,duetonaturalsuitabilityoftheriver,andthehighcostofthetransmissionline,duetoabnormalpriceofcopper.Incalculatingwhatwillbethecostofenergydeliveredtotheconsumer,itisnecessarytofirstestimatethelikelydemandanditsaveragedailycharacter.Foranindustrialmarketofthebestkind,thedemandwillbecomparativelysteadyfor10to12hoursdailyinthesummermonths,andfor12toishoursdailymwinter,itbemgreasonabletoassumethatthegreatbulkofdomesticandpubliclightingwillbesecured.Amarketofpoorindustrialcharacterwillrarely,ifever,justifyahydro-electricscheme,nomatterhowgoodtheprospectsoflightingmaybe,unlessthehydraulicworkscanbeofanextremelyinexpensivecharacter,andthetransmissionlmeashortone.Amarketcomprisedalmostentirelyofelectricrailwaysupplyishappilynotcommon,foritisabouttheworstandmostexpensiveofanytohandle,exceptincaseswhereafrequentserviceofcarsisrun,andinthiseventitshould—asalreadyexplained—soonbecomeamixedmarket.Theactualdurationandextentofdemandcanusuallyonlybefore-castedbyadetailedinvestigation,includingathoroughcanvassofthedistrictordistrictsaffected;andwhenthisisdonethepersonalequationstillcomesin,forexperience,andwhatIcanonlytermatrainedintuitionmustbebroughttobearuponthemathematicalresult.Havingarrivedatacon-clusion,itisthencomparativelyasimplemattertodividethemaximumsupplycapacityoveracertainnumberofturbinesandgenerators,andtofixthecapacityofspareplant,itbemgofcoursenecessarytoincludeinthedemandonthegene-ratorsthatamountofenergywhichisexpendedattimeoffullloadinovercomingtheresistanceofthetransmissionline.Thethreegreatfactorsindeterminingthecosttotheconsumerare.First,ratioofnormalloadtomaximumloadinextentandduration,second,capitalchargesonthetotalcostofinstallation,andthird,lengthoftrans-missionlme.TheimportanceofthefirstandsecondfactorsIhaveendeavouredtoexplain;thethirdoneisboundupwiththeothertwoasregardscarryingcapacityandcost,butcallsforadditionaltreatmentonthescoreofabsorptionofenergy.Withanygivensizeoflineandgiveninputofenergythegreaterthedistancethatenergyistransmitted,thegreaterwillb<=thetransmissionloss,andtheie-forethesmallertheoutput.Thelossisalossotpressure(volts),notofquantity,justaswaterforcedthroughalonglengthofpipeemergeswithsomelossofpressure(lbs.persq.in.),butstillthesamequantityornumberofgallons.Nomatterhowgreatthepressureofinput,somefractionmustbeabsorbedinthelmebyforcingoveritthequantityoriginallyputmandultimatelytakenout.Itiscommonlyspokenofas"transmissionloss."butitisonlyalossinthesensethatitisexpendedindoingnecessarywork.Withinthepracticablevariationsofpressureitincreaseswiththedistanceoftransmission,proportionatelyincreasingthecostofenergyoutput,untilacommerciallimitisreachedwhenthatenergybecomestoodeartocom-petewithcoal.Itisthisfactor,whichinconjunc-tionwithcapitalcharges,killsmorehydro-electricschemesattheirfirstinvestigationthananyother.Astillfurtherfactorindeterminingthecostofsupplyisoperatingcosts—wages,salaries,sundrymaterials,maintenance(includingcostofpatrollingline),andrepairs.Asageneralrule,however,theinfluenceofthisitemissmallcomparedwiththeothersmentioned,unlikethesteamorgaspowerinstallation,whereitisalwaysaverymaterialitem.Thisbeingso,adetaileddiscussionofitmaybeomittedforthepresent,asbeingofmorepurelytechnicalinterest.Thequestionofwhatconstitutesagoodenoughmarkettojustifyahydro-electricinstallationisnoteasilyanswered,yetitisthealphaandomegaofthewholesubject.Occasionally,asmtherecentHorahorapropositionoftheWaihiGoldMiningCompany,themarketisadefinitelyassuredone,andthusthecommercialpracticabilityoftheschemecansoonbedetermined.Buttheaverageschemeisforageneralpublicsupply,theextentofwhichhastobeestimated.Allthequalitiesthatmakeforshrewdbusinessmanagementwithanup-to-dateresourcefulpolicywillhavetobeemployedyetthesewillfailifthemarketisincapableofbeingmadesufficientlylargeandprogressiveenoughtogiveareturnonthecapitalinvested.Industrialtownsarenearlyalwaysessential,butiftheypossesssuppliesofcheapcoaltheywillnotconstituteamarket,unlessthehydro-electricplantcanbeeco-nomicallyinstalledwithinclosereach.InNewZealandeverytownwhichrunsafreezingworksorcanlayclaimtohavingmitsneighbourhcodadozenortwoflaxmillsorafewsawmills,andhappenstobewithinahundredmilesofawaterpower,considersthatitisentitledtothebenefitsofhydro-electricsupply.Thecolonyisnotyetthicklypopulatedenoughtoenablethesesmallcentrestoexistmclusters.Unless,therefore,theyTothisannualcostmustbeaddeddepreciationandmaintenance,itemswhichtogetherwouldcertainlynotbelessthan8percent.,thatis,NowwehavethecostoftheHukawater,viz.,perannumFortythousandpoundswouldbuyabiglotofcoal.Aftergoingtoallthisexpensethehydro-electricenergywouldbelandedinacitywherecoalofgoodqualityissoldfor20sperton,andwhereevenanobsoleteformofsteamdrivenelectricstationoffersenergytoallandsundryatlessthan3d.delivered.QuiterecentlythechiefengineerofthePublicWorksDepartment,-Mr.P.S.Hay,M.1.C.E.,hascondemnedtheHukaFallsproposition,not,how-ever,onthegroundsoftheexcessiveannualcost,butbecauseoflackofsufficientwatertofurnishenergytoallthechiefmarketsoftheNorthIsland.Itissignificantofhissentimentsthatwhereashestatesthat"WaikaremoanaistheonlyschemewhichcouldbeconsideredmconnectionwithanyproposaltoservealltheNorthIslandfromonepowerstation,"hedoesnotrecommendtheGovern-menttodevelopthatpowerinlieuoftheabandonedHuka.EverythingIhavesaidaboutHukaapplieswithequalorevengreaterforcetoWaikaremoana,which,accordingtoMr.Hay'svaluableandinter-estingreportonthecolony'swaterpowers,ismuchthebetterpowerofthetwo.Inaword,thepositionofbothHukaandWaikaremoana,farremotefrommarkets,isfataltotheirvalue.IhavedealtwiththecaseoftheHukaFallsatthislengthbecauseitis(orwas)aspecificpro-position,andbecausealsoitformsamosteffectiveillustrationshowinghowenormousmaybethecostofwatertotheownersofahydro-electrictrans-missionplant.Thetruththatthisanalysisdriveshomeisthateveryhydro-electricschemeshouldbethesubjectofdetailedinvestigationtoascer-taintheprobablecostofthepoweritistofurnishbythetimetheconsumerisreached,andthatwhilesuchaschemeastheHukaonemaybepossiblytheworstexampleofhydro-electricaberrationinNewZealand,otherpropositionsoflesserdegreemaybejustasunsoundcommercially,becauseutterlyincapableofmeetingandovercomingcompetitionfrompowerderivedfromcoalThecapitalcostofhydro-electricdevelopmentcannotbestatedinfiguresofgeneralapplicationObviously,hydraulicworkswillvaryenormouslyaccordingtothephysicalsurroundings.Abouttheonlyconstantfeaturetheypossessisgreatmagni-tudeandifanyonedoubtsthislethimturntoMrHay'sreport,alreadyreferredto,orlookupthearticlesdescribingundertakingsconstructedduringthelastfewyearsthathaveappearedinthetechnicalpress.Apointgenerallyoverlookedisthathydraulicworksarenotaliquidformofasset.Theycannotbetransplantediftheunder-takingofwhichtheyformpart—usuallythemostexpensivepart—isnotafinancialsuccess.Hereisanotherimportantreasonforexhaustivelyex-aminingtheprospectsofeveryschemeThecostofturbinesor,inthecaseofhighfalls,Peltonwheels,variestoaconsiderabledegree,dependinguponthevolumeofwatertobedealtwithmsecuringagivenhorsepower.Thegreaterthefall,themoresubstantialandmassivemustbetheconduitlinebringingthewaterfromtheintaketothepenstock.Inthemajorityofcases,thehydraulicworksmustbeconstructed,fromthefirst,tothefullsizeneces-saryforutilisingtheultimateamountofpowerthatwillberequired,asitisoftenimpossibletoonlypartiallyharnessariver,andalwaysmuchmorecostlytoconstructconduitsortunnelsoneaftertheother,asneeded,thantomakeoneoffullsizeatthestartofoperations.Thecostofdynamosandtransformersperkilowattislessvari-ablethantheotheritems,whilethatofthetrans-missionlinepermileisfullofuncertaintyuntiltherouteissurveyedandacontractmadeforthepur-chaseofthecopper.Here,however,isthesum-maryofanestimaterecentlyworkedoutforanundertakingtosupplylightandpowertoacity,itbeingclearlyunderstoodthatthehydraulic-workscostispeculiartothisschemeandisabsolutelynocriterionforanyotherThepowerhouseissituated17milesfromthecityboundarytheinstallationhastobecapableofdelivering3000h.p.tothelowtensioncitymains,andthetransmissionlinecrossesopensettledcountry,freefromfloodandlandsliderisksTheamountoffallis35feet.HYDRO=ELECTRICDEVELOPMENT.PROGRESS./Decemberi,1906.ByFredk.Bfack,A.M.Inst.E.E{Engineer,WailnWater-PowerScheme)PART11.Oneofthemostwide-spreadviewsconcerninghydro-electricpowersupplyisthatitmustofneces-sitybecheaptotheconsumer,"becausethewatercostsnothing."Ifasteamorgas-producerpowerstationisinstalledtosupplyelectricity,thereisthemonthlycoalbill.Howcananyengineerjustifytherecommendationofafuel-usingplantifa-waterpowerisanywherewithmtransmissiondistance?Theholdthatthisfallacyhasuponmanyintelligentpeopleislittleshortofmarvellous.Itisaproductofthepopularisationofanintricateanddifficultengineeringsubject,whichforciblyappealstotheimaginationofthepublicmmdbyreasonofthegreatresultssought.Ithasalwaysbeenanadmir-ablethingfortheprogressofelectricalengineeringthatthegeneralpublicshouldhavetakenakeeninterestineachnotablestepofitsdevelopment—fromtelegraphytolighting,fromlightingtocity-powersupplyandtraction.Nowpublicattentionisdirectedtotheelectrificationofgreatrailwaysystems,andthetransmissionofpoweroverwideareasofcountry.Thisinteresthashadastimu-latingeffect,bothmentallyandmaterially,thusgivingtoengineershigherimaginativepowerandthemeanswithwhichtocarryoutbigundertakingsButwheneverthepublic'sideasforcethepaceofdevelopment,disasteriscertaintoresultThisoccurredinEnglandmtheearlydaysofelectriclighting,whenthepublicdemandedgreatunder-takingsalloverthecountry,notwithstandingthatthebesttechnicalopinionwasadverse.Themove-mentwasyearsaheadofthetimesandofthestateofelectricalknowledge,anditendedingreatfailure,withmuchlossofcapital,andaset-backtoelectricaldevelopment.Themorealluringthepossibilities,thegreateristheriskofthisexpeuencebeingrepeated,andIamsatisfied,frompersonaldiscussionwithnumbersofbusinessmeninallpartsofthecolony,thatthereisadangerofhydro-electricdevelopmentbeingseriouslyinjuredbytheeffortsofpublicopiniontoemployitindiscrimi-nately.WaterdoescostsomethingItcoststhewholeofthecapitalchargesuponthehydraulicworksthatharnessitandmakeitavailable,itcostsalsothecapitalchargesuponthatproportionoftheentireinstallationfromturbinestosellingendoftransmissionline—notmfrequentlv15or20percent,ofthewhole—thatdoesnothingbutsupplytheenergydissipatedintheunavoidabletransmissionloss.Thesecapitalcharges,ifthetransmissionisalongone,ortheharnessingofthewaterdifficultandcostly,orforbothreasonsto-gether,maybesoheavythattheenergy,whenitreachesthemarket,hascostthreeorfourtimesthemoneythatitcouldhavebeenobtainedfor,ifgeneratedlocallyfromcoal.SomemonthsagoitwasseriouslysuggestedthattheHukaFallsinthecentreoftheNorthIslandshouldbeharnessedandmadetosupplyelectricitytoAucklandandWellington.InaninvestigationthatIwasinstructedtomakeoftheproposal,theresultsofwhichhavebeenpublished,Ifoundthatunderthemostfavourableconditions—toofavour-able,infact,tobeobtainedforseveralyearstocome—itwouldbeimpossibletodeliverenergyinWellingtoninbulkforlessthan6d.perhorse-powerhour.WhenretailedtotheconsumerthecostcouldnotbemuchlessthanBd.Atthepresentmomentthepoweruserinthecapitalcity,makinghisownenergyfromcoal,ofteninawretchedlyuneconomicalsteamplant,doessoforatotalcostofrarelymorethan3d.,andifinaproducer-gasplant,forid.!WhyshouldHukapowerbesocostly?Becauseoftheenormouscostofthewater;inotherwords,becausecapitalchargeswouldhavetobepaideveryyearonthecostofharnessingworks,generatingplantforsupplyingtheenergyexpendedinovercomingtransmissionlineresistance,thetransmissionlineitself,andalargeamountoftransformingplant—allofwhichsourcesofexpensewouldbenon-existentmthecaseofasteamorgas-producerinstallationThefiguresareworthalittleconsideration64CapitalCostforio.ooohpHydraulicworks......Generatingplantsupplyingtransmissionlosses..25000Transmissionline.....150,000Transformers.......35,000ipitalchargesat5%perannum../i5,500iydrauhcworks......£46,001\irbmesanddynamos(3600hpcapacityatturbineshafts)..16,001itep-uptransformersandswitchgear(3450hpcapacity)....6,001"ransmissionline(1circuitof3wires,each3/10"dia.)......10,501tcpdowntransformersandswitch-gear(3000h.p.capacity)....5,50184,001Suildmgs,engineeringcosts,andsundues......7,00<Totaliydrauhcworks......£46,001\irbmesanddynamos(3600hpcapacityatturbineshafts)..16,001itep-uptransformersandswitchgear(3450hpcapacity)....6,001"ransmissionline(1circuitof3wires,each3/10"dia.)......10,501tcpdowntransformersandswitch-gear(3000h.p.capacity)....5,50184,001Suildmgs,engineeringcosts,andsundues......7,00<TotalCapitalCostforio.ooohpHydraulicworks......Generatingplantsupplyingtransmissionlosses..25000Transmissionline.....150,000Transformers.......35,000ipitalchargesat5%perannum../i5,500



INTERIOROFR.BUCHANANANDSONS'IRONFOUNDRY,CIIRISICHURCH.WhilesomepeoplewerediningataWmchebtei(Eng)hotelasalmonwasputonthetableanditwasfoundtopossesstwodistinctbackbonesjoinedatthetail.AtramcarequippedwithrollerbearingshasbeenrunninginHanoverwithoutspecialattentionforsixmonths.Thebearingshaveshownnoper-ceptiblewear,andtestsindicateaneconomyinpowerof23percent.,whiletheactualsavingin-cludestheusualcostofoilmgandattendance.Malleableironisnowprincipallymadefromchar-coalpigiron,towhichisaddedapercentageofscrapandsprue,culledwork,gates,runners,andshnnkersresultingfrompreviouscastingoperationsbeingsuitable.Whencokepigironcanbefound,whichhasbeenmadeoutofagoodqualityofcoke,itisalsoused.Therearetwoprincipalkindsoffurnacesusedthecupolaandtheopenhearth.Thecupolaisthecheapestandreajlythebestofthelighterpatterns,whenauniformlysuperiormetalisnotrequired!Theopen-hearthfurnacesaremuchbetterforheavywork,andamuchsuperioruniformitycanbeob-tainedbythemThereareintheUnitedStates,saysawriterintheAmericanMachinist,onlytenfoundrieswhichusetheopen-hearthfurnaces.Torunthemeconomicallytheymustberuncontinu-ously,andhaveaskilledworkmantorunthemixerwell.Bymeansoftheopen-hearthfurnacetheironisnotonlymelted,butrefined.Theusuallimitsofthesefurnacesarefrom15to20tonsataheatTheywillrun300heatswithoutrepairing,and1,000heatsbeforerebuilding.Stillthecupolairondoesthemajorityofthebusiness,thoughitisconsideredinferiorandrequires2000F.moretoannealthantheopen-hearthiron.heuponorveryneartherouteofatransmissionlinesupplyingoneofthelargercities,theydonotformadequatemarkets.InpartsofSwitzerland,wherethereisawaterfallofsomesizeorotherinnearlyeveryone'sbackyard,demandsofthischaractermayoftenbemet,butuntiltownsinthiscolonyacquirethehabitofformingthemselvesonthelowerslopesofalps,itwouldbepreposteroustoattemptithere.Thenearestapproachtothisthatwehaveatpresentisthecaseofcertainminingtowns,andasthepowerrequirementsoftheseareusuallyconsiderable,theyatleastofferapromisingfieldforcloseexamination.Thehardfacthasgottobefacedthat,withoccasionalexceptions,theonlypossiblemarketsofanyvalueforhydro-electricenergyarethecities,andsomesectionsoftherail-ways,while,mostunfortunately,themajorityofthepracticablewaterpowersaremanyleaguesfromanywhere—andgoodcoalisonly15s.to255.atonintheheartofthemarket.Todisregardthisstubborntruthandexpectpoweruserstobuyenergysimplybecauseitishydro-electricenergy,isfoolish.Anyglamourthewaterpowermayhavewillnotlastfiveseconds,ifitturnsafactory'smonthlycoalpowerbillfromasovereignintoanelectricitybillofaguinea,forthesameoutputofwares.Idonothesitatetosaythattheonlyalter-nativetothis,mmanyofthehydro-electricschemesnowproposed,involvinglongtransmissiondistances,istoselltheenergybelowcostprice-verymuchbelowinmostcases.Ifundertakingsaretoberunwithoutbecomingadirectburdenonthegeneralbodyoftax-payers(assumingtheretobestateownership),longdistancetransmissionsareinadmissablemNewZealandA200-milepro-positionmightjustaswellbea200,000mileone—tothemoon.TherewouldbeaboutasmuchsupplydonefromtheoneasfromtheotherFinally,awordmaybesaidastothepossibilityoftakingMahomettothemountain,whenitcoststoomuchtotakethemountaintohim.Canthemarketbetakentothewaterpower>Iseenopossibilityofdoingso,butbytheordinarydevelop-mentofthecountrympopulationandindustriesIftherawmaterialsofmanufacturecanbeobtainedcheaplynearthewaterpower,andthecostoftrans-portofthefinishedarticlestotheirmarketisnotexcessive,themarketmayeventuallygotothewaterpower.Itisamoralcertaintythatthemanufacturinginterestsoftheexistingcitiescannotbetransplantedfromthesea-boardtofarinlandsitesallinahurry,I,forone,donotthinktheywilleverbetransplanted,thoughitisreasonabletosupposethatmcourseofyears,asthecountrybecomesmoreandmoredeveloped,andcoalper-hapsbecomesalittlemoreexpensive,andcityex-pensesheavier,thatindustrialdevelopmentwillgravitateinland.Whenthatdayarrives,theHukaFallsandWaikaremoanamaycomeintotheirglory—butitisnotyet.ManufactureofMalleableIron.R.BUCHANANANDSONS'IRONFOUNDRY,ST.ASAPHSTREET,CHRISTCHURCHTherearetwokindsoffuelingeneraluseforthefurnaceahard,close-grainedcoalrequiringastraightforceddraughtwithanairpressureofabout4to5ozs.,oraSiemens-Martinfurnaceusingfueloil.Sincesulphurisundesirableandisalwayscon-tained,tosomeextent,inthehardcoal,andnotintheoil,itgivestheoilanadvantage.Itiseasiertoregulatetheoilburners,buttheexpenseisslightlygreater.Theregulationis,too,agreatadvantage,foriftheheatisruntoohighinthefurnaceitwillburntheiron,especiallyifitislowinsilicon.Thisdoesnotshowinthecasting,butgivesitahighten-silestrengthwithoutelongation.Thisisduetotheinteriorarrangementofthemolecules.Afterthecastingshavebeenchippedandsortedtheyarepackedinironannealingpotsholdingabout800lbsofiron.Thearepackedintothesepotstogetherwithapackingofclean,heavyforgescales.Greatcaremustbetakeninthepackinginordertoavoiddistortionduringannealing,andthepotsmustbepackedfull.Asprinklingofpowderedquicklime,sal-ammoniac,muriaticacidoranyoxi-disingagentisthenputontothepackingtoassistintheannealing,andalsoindumpingthepotsafter-wards.Thefuelusedmannealingismmostcasescoal.However,manyofthemodernfoundriesuseoilorgasburners.Theselatteraregenerallycon-sideredbetter,notsomuchonaccountofexpense,butbecausetheyarecleanerandpermitbetterregu-lation.Goodironcaneasilybespoiledintheanneal-ingovensunlessthegreatestheatisbroughtoutatjusttherighttime.Thisisveryhardtodowithcoalovens,andrequiresagreatdealofexperience.Anexperiencedmancantellwhethertheheatisrightornotbythecolouroftheinsideoftheoven.Thetimenecessaryforannealingvarieswiththemixtureoftheironmorethanwiththesizeofthecastings,andisfromthreetotendays,includingthetimenecessarytocoolthepots.Inthefirstthirty-sixhourstheovenisbroughtuptothemaximumheatofabout1,250°or,better,1,350°F.Atthistemperatureitiskeptfortwodays,whenitisallowedtocoolslowlyuntilitreachesablackheat,atwhichtimethepotsaretakenfromtheovenInthespaceabovethepotsmtheoventhetemperaturerunssome2000abovethevaluesgiven.Afterannealing,thecastingsaresometimesdippedintoasphaltumdilutedwithbenzine,togivethemabetterfinish.Thecostofannealingis1/-perlb.ina30-lb.ovenwithtwooilburners.UsingcoalasafuelthecostissomewhatlessAfterthecastingshavebeenannealedtheyareunpacked,collected,andtakeneithertothetumblersorthesandblastThetumblersarethecheapestmethodofcleaning,butthesandblasthascomeintouse,asitismuchquicker.Whencleaned,thecastingsarereadyforshipment,andmaybedrop-forgedorevenwekledwhentheironhasbeenmadeforthatpurpose.Decemberi,1906.PROGRESS.65



Thehopelessnessofconvincingeverylivingbeingofthetruthofanyproposition,remarksBuilding&ContractingNewsisagainillustratedbywhatone,AunnF.Hill,ofBoston,saysaboutanitemthatappearedinarecentissueoftheSpringfield(Mass.)Republican,totheeffectthatSpringfieldis65.8feetabovesealevel.Mr.Hillsaysregardingthis"Springfieldisabout100milesfromBoston.IsthisgradeatSpringfieldcorrect?Iftheearthwereaglobe8,000milesindiameter,Springfieldoughttobeabout6,666aboveorbelowBoston.Isit?Canourengineerssurveyalevelandstraightline—ahorizontalline—fromBostontoSpringfield?Ithinktheycan.Ithinktheydidit;andbytheirworksprovethatthisearthisaplaneandstandsfast.Theyprovebytheirworksthatwaterislevel—straightonitssurface.Considerthecurvatureonaglobe8,000miles111diameteratthecentrecircle;alsoatwhatwecall42degreesnorthlatitude,goingeastorwest.Weareonaplanethatstandsfast."Itwillbenewstoengineersthatalevellineisastraightline.andifbyconsideringthecurvatureoftheearth,Springfieldisfoundtobesomethingover6,000ft.aboveBoston,theninthesamewayweshouldfindthatBostonwasabout6,000feetaboveSpringfield,whichdiscoveryweimaginewouldbesomewhatconfusing.Thedictumtotheeffectthat"thisearthisaplaneandstandsfast,"whenutteredbyamanwhoexhibitssomuchandsuchcomprehensiveignoranceoftheelementaryprinciplesoflevelling,doesnotamounttoverymuch.StillBelievestheEarthisFlat.Incasesofmurder,stainssupposedtobebloodaresometimesfoundontheclothingorbelongingsofsuspectedpersons.Indoubtfulcasesofthiskind,thefateofthedefendantusuallydepends,notsomuchonjudge,jury,oreloquentlawyers,asontheobservationsofamanwho,quietlyseatedinhislaboratory,iscompellingwithhismicroscopetheinvisibletobecomevisible.Whentheprisonerclaimsthatcertaindarkredstainsonhisclothingwerecausedbyspattersofredpamt,thejudgeandjuryandthelawyerscannotproveordenythestatement.Theymaysay:"Itlookslikeblood."Butwhatdovalueresemblancesamountto,since,insomanyoftheaffairsoflife"thingsarenotwhattheyseem?"Ahumanlifehangsinthebalance.Itmustneitherbesacrificedbyvaguesuspicions,norsavedifthesuspectisguilty.Themanwithamicroscopeandalaboratoryistheonlypersonwhocansettlethequestion,andhecansettleitbeyondtheshadowofadoubt.Hedissolvesaparticleofthestainmadropofliquid,thenspreadsaminutefractionofthisdroponalittleslipofglassthreeincheslongandaninchwide.Nextheexaminesitwiththemicroscope.Ifheseesagreathostoflittlereddiscs,suchasappearhighlymagnified,heknowsthatthestainwasmadebyblood.Butsupposethestainisoldandhasbeenexposedtotheweatherforweeksormonths.Ithasbe-comegreatlychanged.Itcanbedissolvedonlywithdifficulty;andthelittleblooddiscs,ifpresent,maybeshrivelled,distorted,andbrokenup,untilitisimpossibletodeterminewhethertheyarerealblooddiscsorparticlesofsomethingelse.Whenthebloodhasreachedthisstate,itisimpossibletouseanychemicalwhichwillrestorethediscstotheiroriginalcondition.Con-sequently,itisfrequentlyimpossibletoidentifyoldbloodbymeansofitsdiscs.Insuchcasestheinvestigatortakesaparticleofthestainonaglassslip,anddissolvesitinstrongaceticacid,addsaminuteportionofcommonsalt,andheatsitwithextremecare.Greatskillishererequiredinordertoheatjustsufficientlyandnottoomuch.Theglassslipisthenexaminedwiththemicroscope;andifagreatnumberofstick-like,X-shaped(andoccasionallystellate)crystalsappear,thestainisknowntobeblood.Thesearecalled"Teichmann'scrystals"(fromthediscoverer).Theyareregardedbyexpertsasyieldingevidencewhichisabsolutelyconclusive.Theycanbeproducedbynoknownsubstanceexceptblood.Anotherimportantmethodforthedetectionofbloodisthatofspectrumanalysis,whichdependsonitsopticalcharactersandrequiresmorecom-plicatedapparatusthantheotherprocesses.Thefourthtestwhichmaybeappliedtobloodisstrictlychemical.Asmallportionofthesus-pectedsubstanceisputonclean,whitepaper,andismoistenedwithtinctureofguaiacum.Adropofhydrogenperoxideisnextadded,when,ifthesubstancetestedisblood,thepaperwillturntoabeautifulbluecolour.Aparticleofbloodwhichisscarcelyvisibletothenakedeyemaybedetectedinthisway.Thehumanblooddiscsareverysmall.Itwouldtake3,200ofthemplacedsidebysidein.arow,tomeasureoneinchinlengthThoughveryminute,theyaresonumerousthatavolumeofbloodnotlargerthantheheadofapmisbelievedtocontainfivemillionsofthem.Infact,theyarepresentinthebloodinsuchvastnumbersthatsomescientistshavemadetheastonishingstate-mentthatifalltheblooddiscswhichareinonepersonwerearrangedsidebysideinacontinuousline,thatlinewouldbelongenoughtoreachfourtimesaroundtheearthWithoutdiscussingthedifferencesbetweenbloodfromtheveinsandthatfromthearteries,andthedifferencesincolourasaffectedbythedifferentsubstancesonwhichitfallsanddriesitmaybenotedthatingeneral,whenbloodstainsarefresh,theircolourisscarletandtheydissolvereadilyinwater.Asthestainsgetoldertheybecomedarker,firstchangingtoreddishbrownandlatertodarkbrown.TheyalsobecomelessandlesssolubleinwaterFinallytheybecomeentirelyinsolubleinwater,andchemicalsmustbeWHENLIFEORDEATHHANGSONABLOODSTAIN.HOWSCIENCESOMETIMESSERVESTHEENDSOFJUSTICE.ByWilliamFranklinWatson,ExpertinMicroscopy,FurmanUniversity,Green-ville,U.S.A.Achimneywithnaturaldraftwillhaveadraftdependentuponitsheight,thepowerofwhichwillnotvary,exceptupontheriseorfalloftheinternaltemperature.Ithas,therefore,nosuckingpower,infact,thetermsuctioninthisconnectionisafallacy.Thechimneyactsbecausetheexternalairisheavierthantheinternal,andthus-pressesintothechimneybytheonlyavailableopening,viz.,thatatthebottom,thefurnacefront.Thepressureorintensityofthedraftfixestheamountoffuelitispossibletoburnonagivenareaofgrate.Itthereforebecomesnecessary,whenitisdesiredtoincreasethesteamingcapacityofaboilerbyincreasingitscoalconsumption,toincreasetheintensityofthedraft,andtheonlywayinchimneydraftistoincreasethetemperatureofthegasespassingupit,orincreasetheheightofthechimney.Thefirstmethod,ofcourse,meansalargeamountofwaste,andisaveryuneconomicalarrangement;thesecondisexpensiveandunusual.Achimneystack150ft.highwillburnfrom15ft>.to20Ib.ofcoalpersq.ft.ofgrateareaperhourundernormalconditions,butinwetorfoggyweatheritwillbeverymuchlessthanthis,asthewetairislighterthanthedry,andthusproduceslesspressureatthefurnace(theweightofwatervapourisabouthalfthatofair).Afairaverageoftemperatureinthefurnaceis2,400°F.,andthatoftheescapinggasesatthechimney,withouteconomisers,6oo°F.Thismeansthatone-quarterofthetotalheatgeneratedissentupthechimneytowaste.Thus,ona2,000hp.plant,almost500h.p.isgoingupthechimneyperhour,andthecoalbillnecessarytosustainthiswillcometoabigfigureintheyear.Itisnottheauthor'scontention,butithasbecomeawellascertainedfact,thatitischeaperandbetterineverywaytoprovidethenecessarysupplyofairforburningfuelinsteamboilersbymechanicalmeans,andtotakeasmuchheatoutof.thehotgasesaftertheyhaveceasedtobeincontactwiththeboileritself,beforetheyareturnedoutintotheatmosphere,thantodoit111theolderwaybyutilisingaportionoftheheatgeneratedtocreatethenecessarysupplyofair.Thisistheprimaryreasonforusingamechanicalmeansofmovingtheair.Theheatpreviouslynecessarytocreatethedraftbymeansofachimneymaynowbeemployedusefully111otherdirections—TheEngineeringReview{London)usedfortheirsolution.Fromthesefactsitwillbeseenthattheanalystcan,underfavourableconditions,determinetheageofbloodstains.Hecannotbeexactmhisconclusions,itistrue,buthecansaywhetherthestainisafewdaysold,afewweeksold,orayearold.Bytheexaminationofablood-spatteredsurface,onedoesnotneedtobeaSherlockHolmestodetermineprettyaccuratelythedirectionoffallofthedropsandthedistancefromwhichtheycame.AnimportantquestionarisesAfterdeter-miningthatthestainisblood,cantheinvesti-gatordecidewhetheritishumanbloodorthebloodofabeast'Indecidingthisquestion,hemustrelyentirelyonthemicroscope.Allchemicaltestsgiveexactlythesameresults,whetherthebloodisthatofaman,abird,orareptile.Manysuggestionsfordifferentiationalongthislinehavebeenmade,which,however,wouldnotstandthetestofpracticalexperimentinthelaboratory,manyfinetheorieshavebeenadvanced,onlytobeoverthrown.Soitmustbeacknowledgedthatuptothepresenttimeithasbeenfoundimpossiblebyanyotherprocessorinstrumenttodistinguishhumanbloodstainsfromthoseofotheranimals.Butunderfavour-ableconditions,whenthebloodisfresh,themicro-scopewillgiveresultswhicharesatisfactoryandreliable.Theblooddiscsofbirdsandreptilesareovalandnucleated,whilehumanblooddiscsarecircularandhavenonucleus.Thebloodofpigeonsandfrogsmaybetakenastypesofbloodofbirdsandreptiles.Therefore,ifamanwhoisarrestedformurderclaimsthatcertainstainsonhisclothingwerecausedbykillingachicken,areptile,orafish,themicroscopistcaneasilydeterminethetruthorfalsityofthestatement.Thecamelandllamahaveovalblooddiscslikethoseofbirdsandreptiles;butallotherhigheranimalsclassedasmammalshavecircularblood-discscloselyresemblingthoseofhumanblood.Infact,theresemblanceissoclosethattheonlywayofdeterminingthedifferenceisbymeasuringthediscs.Forthispurpose,exceedinglydelicateinstrumentsareusedinconnectionwiththemicro-scope.Thebloodofsheep,goats,horses,andcattlehasdiscswhichareconsiderablysmallerthanthoseofhumanblood.Butmonkeys,dogs,rabbits,andguineapigshaveblooddiscssonearlylikethoseofmanthatitappearsdoubtfulifitispossibleforanyscientisttodecidepositivelybetweenthem.Ithasalsobeenfoundimpossibletodistinguishthebloodofamanfromthatofawomanorchild,orthebloodofanyonepersonfromthatofanotherunderanyordinarycircumstances.Notwith-standingthelimitationsmentioned,thespecialisthasmverymanycases,renderedeminentserviceintheidentificationandconvictionofcriminals.CHIMNEYv.MECHANICALDRAFT.PROGRESS.Decemberi,1906.Inthepastsixmonthstheuseofthesteamtur-binehasincreasedfrom65,000hp.tomorethan2,000,000hponland,andfrom25,000hpto800,000hpatseaOnlandthechiefapplicationsoftheturbinewereinlargeelectricalgeneratingstationsThechiefitemsofsavingresultingfromtheuseofturbinesascomparedwithreciprocatingengineswerereductionsof25to40percent,mthetotalcapitalcostofsteam,from10to30percent111thecostoffuelfrom\toJmthecon-sumptionofoil,andfrom2^to30peicentintheengine-roomstaff.TheBoardofTradereturnsissuedshow-furtherenormousincreasesinBritain'soverseatrade.Ascomparedwiththesamemonthlastyear,importsweregreaterinvalueby£3,867,836andexportsby£5,621,911.Theimportsforthewholeoflastyearshowedanincreaseof£14,240,774;forthesevenmonthsofthisyeartheincreaseis£31,299,367.Exportslastyearincreased£29,312,427,butthisyeaitheyhavealreadyincreased£30,509,206.Thefollowingtablegivesthevaluesoftrade—July1906.July.1905.Increase.Imports—£48,609,674..£44,741,838..£3,867,836Exports—£33442,962..£27,821,051..£5,621,911Sevenmonths.Sevenmonths1906.1905Increase.Importb—-£349,146,766..£317,847,399..£31,299,367Exports—£214,036,478..£183,527,272..£30,509,206TheimpoitboitinnedmeatshowadecreaseduringJulyof2,687cwtrepresentingavalueof£i8,97-5aredailybecomingmorefruitarianappar-entlyInJulyth«ytook£29088ofapples,asagainst£24589atthesametimelastyear;£236265worthofbananas,comparedwith£185,941;£63,569worthofcherries,asagainst£61,340;£116735worthofrawcurrants,asagainst£76,663;£10,549worthofrawgooseberries,asagainst£3712;and£48946,worthofrawpearsasagainst£22,813.Stiawberiyimportswerefourtimesasgreat—£12672,asagainst£2,975lnl9Os-Britain'sGrowingTrade.TINNEDMEATIMPORTSDROPMOREFRUITEATERS.66



Oftheanimalscomposingthefaunaofanygivenareaitisperhapssafetosaythatthebirdsareknownfirstandknownbest.Theyareconspicu-ous,theirhauntsaremoreorlessaccessible,andtheyarereadilyprocured.Aknowledgeofthemammalsandreptilesisobtainedlater,butinacomparativelyshorttimenearlyallareknown.Theseanimals,forthemostpart,liveontheland,breathethesameairaswedo,andarethusbroughtintoclosecontactwithourselves.Inregardtofishesmattersareverydifferent:wecanonlytoalimiteddegreebecomepersonallyacquaintedwiththem.Theyare,withoutex-ception,inhabitantsofwaterandaknowledgeofthemarineformsisacquiredveryslowly.Natur-allytheLittoral,orshore,fishes,thosewhichliveonthethresholdoftheland,aretheearliestdiscovered,and,indeed,beyondtheseaknowledgeofthefishesisscarcelyextendedbythecommunityasawhole.Inadditiontotheshorefishestwootherdivisionsareusuallyrecognised,namely,thePelagic,orsurface,forms,andtheBassahan,ordeepsea,fishes.TheShore,orstay-at-home,fishesexhibitthegreatestpeculiarityofform,colourandhabit,andaffordthebestexamplesofgeographicalenviron-ment.Thisiswhatonewouldnaturallyexpect,anditisparallelledmourselves.Peoplewhodonottraveldeveloppeculiaritiesofspeechandmanner,andarerecognisableasfromcertaindis-trictsandsuchevidences,oncedeveloped,areneverwhollyobliteratedintheindividual.Onecan,therefore,inasimilarmanneridentifymanyshorefishesascomingfromcertainlocalities;theyhaveadaptedthemselvesduringthecourseofmanygene-rationstotheirenvironment,andsuchspecialisationhasunfittedthemforlifeunderdifferentconditions.Notonlymayshorefishesbeconfinedtocertaingeographicaldistricts,buttheymaybeextremelyrestrictedevenwithinthoselimits.ThePelagicfishesaretheoceanwanderers,whosegeographicalrangeisdeterminedmainlybydifferencesoftemperature.Ifwefindaspecieson,say,thewesternsideofalandareaonly,itdoesnotfollowthattheconditionsontheeasternsideareunsuitedforit,but,rather,thatthelandex-tends,northandsouth,beyondthelimitsmwhichthespeciescanexist.Manydegreesoftoleranceoftemperature,how-ever,exist,sothatwhereasacertaingenus,orevenspecies,mayoccurintheopenseabetweencertainlandbarrierseithernorthorsouthoftheequator,othersarecosmopolitan.AsthesePelagicfishesdonotencounterdiverseconditions,theopenoceanbeingsimilar,tempe-ratureapart,theworldover,wefindthemformedonmuchthesametypeandwithoutthoseextrememodificationssonumerousinshorefishes;theyarethetypicalformsand,generallyspeaking,approximatetothemackerelmshapeTherearehowever,manynotableexceptions.Thesuckerhshhasassumedalazylite,andhasMARINEFISHES.ByEdgarR.Waite(Curator,ChristchurchMuseum).Over150,000acresofsanddunesinFrance,onceblownaboutbythewinduntiltheyover-whelmedgreatstretchesoffertilegroundandeventhreatenedtoburywholetowns,arenowcoveredwithforestsofpine,whichproducetur-pentine,lumber,andcharcoal.thereforelostthefacultyofprolongedrapidmotion.Insteadofusingitsownfinsitattachesitselftootherfishes,notablysharks,andiscarriedaboutbythem.Somesmallfishesshelterthemselvesbeneaththebellsofjellyfishes,andwiththeseani-malsarewaftedaboutbywindandwave.TheBassahan,ordeep.sea,fishesare,likethePelagicones,ofwidedistribution.ThetermBassa-hanisappliedtothoseformswhichlivebelowthedepthstowhichlightcanpenetrate.Theythere-foredwellinabsolutedarknessand,notneedingeyes,manyofthemhavelostthefacultyofsight.Othersareprovidedwithluminousorgans,orlanterns,andinordertocatchthefaintestrayoflight,havegonetotheoppositeextremeandde-velopedeyesofgreatsize.Therangeofdeepseafishesistobemeasuredbyverticaldepthratherthangeographicalarea.Thepressureofthewaterincreasessorapidlyasthedepthsareattainedthattheparticularzonetowhichacertaintypemayhaveaccommodateditselfisverylimitedvertically.Fisheshauledtothesur-facefromthedepthsexpandsogreatly,owingtothewithdrawalofoutsidepressure,thattheyareusuallyforcedoutofnaturalshape,theireyes,whenpresent,generallyprotrudefromtheirsockets,whiletheirstomachsaredrivenoutofthemouth.WhiletheLittoralandPelagicfishesmaybemoreorlessgenerallyknown,theBassahanfishesareobtainedchieflyastheresultofscientificresearch;anditisonlyincomparativelyrecentyearsthatthepresenceoffishlifeatthegreatestdepthshasbeendemonstrated.SomedaythedeepwatersoffNewZealandwillreceiveattentionequaltothatnowbestowedupontheMediterraneanandthedeepseasofEuropeandAmerica,andthoughonecannothopetohavesuchresearchundertakeninthenearfuture,thereisnoreasonwhyasmallbeginningshouldnotbemadeatonce,wheninvestigationsmightbecarriedonto,say,the200-fathomline.Theresultstobeobtainedwould,withoutdoubt,begreat,andnothingtendstobringacountrytotheforesomuchasactiveevidenceofscientificenquiryanddiligentresearch.TyingDowntheDesert.SEPTICTANKFOR20,000PEOPLEINSTALLEDATSCONE,N.B.PROGRESS.Decemberi,1906.Thinknaughtatrifle,thoughitsmallappear,Smallsandsthemountainmomentsmaketheyear,Andtrifles,hie.—EdwardYoung.WhatissaidtobetheheaviestpassengerengineeverbuilthasbeendeliveredtotheLakeShoreandMichiganSouthernRailroad.Itweighs244,700lbs.,ofwhich170,000lbs.areonthedrivingwheels.Theengineandtenderweigh403,700lbs,andthecapacityforwateris7,800gals.,whilethatforcoalis15tons.Thispowerfulloco-motivewasdesignedasastepinthedevelopmentoflargepassengerlocomotivesontheLakeShoreRoad,whichbeganaboutsevenyearsago,asaresultofwhichthisroadhasaseriesofsuccessfuldesigns.TheWalschaertsgearhasbeengenerallyadoptedbecauseoffavourableexperienceinbothfreightandpassengerservice.Thenewlocomotiveisentirelyfreefromuntrieddevicesorprinciples.HeaviestPassengerEngine.Anewapparatusforthedeterminationofthemechanicalequivalentofheat-wasrecentlydescribedbyHerrH.RubensinaGermanpaper.Abrasstube,60centimetreslongand4+centimetresindia-meter,closedattheendbyinsulatingcaps,throughwhichprojectinwardsthebulbsoftwothermo-meters,isfirmlyfixedcoaxiallywithinaslightlylargerhighlypolishedandnickel-platedbrasscylinderwithclosedends,whichcanbeturnedintoaverticalplaneaboutahorizontalaxisthroughitsmiddlepoint.Theinnertubecontainsacylindricalmasslead,weighingover4kilos.,ofbutslightylessdiameter,andofnearlyhalfitsvolume;there-mainderofthetubebeingfilledwithmachineoil.Observationwindowsareprovidedsothatthebe-haviouroftheleadweightcanbenoted.Thetubeisquicklyturnedfromitsverticalpositiontoanother,haltismadefortheshortperiodneededfortheweighttofalltothebottomofthetube,andthepro-cedureisrepeated,therateofabouttenturnsaminutebeingpossible.WiththisinstrumenttheauthorhasfoundJ=424.8asameanoftenob-servationswithanaveragevariationof1percent,fromthemean.
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Itcannotbedisputedsuccessfully,theTimespointsout,thattheimprovementoftheincan-descentgasmantleputselectriclighting,fromthestandpointofeconomyatanyrate,inasecondarypositionThecomparativecheapnessandeffici-encyofgas,usedinthatformoflighting,waschieflydemonstratedbyitsemploymentmpublicthorough-fareswheretheelectricarclampwasdisplacedforitsmoreinexpensiverival.Itnowseemsthattheelectriclightwillagaincomeuppermost,andasregardscost,willbeless.Wearewithinviewofanincandescentelectriclampmoreeconomicalthantheincandescentgasmantleunderthemostfavour-ablecircumstancesThe-longflame"electricarclampistodemolishgascompetitioninthefuture.ElectricLightv.Gas:AStruggle.WORKSOFTHENATIONALGASENGINECO.,ASHION-UNDER-LYNE.ENGLANDVccordingtotheItonAgetwopartsoialummuiinandonepartofzincformanalloytowhichthenameofAlgene"hasbeengivenThestrengthoftinsalloyisequaltogoodcastiron,andissuperiortoitsofarastheelasticlimitisconcernedItdoesnoteasilyoxidise,andtakesafinepolish.Itmeltsatalowred-heat,andbecomesveryfluidanditwillthentillsmallplacesWhilemeltm-itgreatcaremustbeexercisedpaiticularlywhenmixingthetwometalsThealloyisnotsuitedtorarticleswhichrequirethetoughnesspossessedbybars,buttheiearemanypurposesforwhichitcanbeusedwithadvantageIthasatensilestrengthofabout22000lbspersqin.anditsspecificgiavityis3t,ANewAlloy.airthroughthefiremthegasgenerator,buttheplantwillworkequallywelliftheairissuppliedbyafanorblower.Thegasismadebypassingamixtureofsuperheatedsteamandairthroughincandescentfuelmthegenerator,thefirebeingmadewithsmallanthracitepeas,orsmallcleancoke.Inspecialcasesotherfuelcanbeused.Thereisnoexternalfire,andthegasismadeasquicklyasitcanbeconsumed.AnimportantfeatureofthisplantisthatithasbeendesignedontheheatregenerativeprincipleAlltheairusedforproducingthegasisheatedbywasteheatfromthebodyofthegasgenerator.Thesuperheatedsteamrequiredformakingthegasislikewiseproducedbywasteheat.Thefuelwhichistobeconvertedintogasisalsoheatedbywasteheatbeforeitreachesthecombustionzone.Throughouttheapparatusthelossofheatisthereforereducedtoaminimum,andtheeffici-encyisexceptionallyhigh.Whenanengineworksthesuctionplant,theengineitselfgovernstherateofgasproductiontosuititsvaryingconsumption.Nosurplusgascanthenbemadeandasthereisapartialvacuuminallpartsoftheplant,andinthepipingwhiletheengineisworking,therecannotbeanyescapeorwasteofgas.Thespecialfeatureofthe"National"producer,whichtheCompanyclaimgivesitamarkedad-vantageoversuctionproducers,liesmtheregu-lationofthewatersupply.Thiswelearnt,istheirownpatent,andisappliedonlytothe"National"engines.AlargeportionofthetoolsnowrunningintheWellingtonWorksisdrivenbymeansoftheseproducersA7Ohorse-powerengine,drivingthemachinery111oneofthelargebays,isrunningundersuctionplantwithgasproducedattherateof2d.per1,000cubicfeet.Thisis,ofcourse,ofamuchlowerqualityIfwemayjudgebythearticleswhichfromtimetotimeappearinthemotorcolumnsofthenon-technicalpress,itisevidentthattheprevailingideasregardingthemeaningofthetermsforce,energyandpower,arebynomeansexact.Itismorethanlikelythatmanymotoristsaresufficientlyinterestedinthesemattersasappliedtoauto-mobilestojustifyashortdiscussionthereon,withaviewtoeliminatinganyuncertaintiesthatmayexistintheirminds.Inoneofthesepseudo-technicalarticlesitwasstatedthattheprimeobjectofthechange-speedgearofamoderncaristorenderitmorepowerfulonthehillsattheexpenseofitsvelocity,andthatmorepowerisrequiredtostartthevehiclefromrestthantomaintainitinmotiononitstopgear.Tofurtherillustratetheseremarks,thecaseofalocomotivestartingfromrestwithaheavytrainisreferredtoasanalogous,sincethelocomotiveissaidtodevelopmorepowerwhenstartingthanwhenmaintainingavelocityofsixtymilesanhouronthelevel.Itis,inthefirstplace,incorrectthattheloco-motivedevelopsitsmaximumpowerwhenstartingupwithaheavyload.Fromindicatordiagramstakenfromthecylindersoflocomotives,itisfoundthatthemaximumindicatedhorsepowerisob-tainedwhentravellingatsixtyorseventymilesanhourwithaheavytramintherear,notwith-standingthefactthattheengineisgreatlyassistedbythekineticenergyofthewholetram,whichathighspeedsisconsiderable.Theactualpowerdevelopedatstarting(evenwithmaximumboilerpressureandcut-offinthecylindersatseventy-fivepercent,ofthestroke)islessthanhalfthatwhichisobtainedwhentravell-ingatfullspeed,owingtothefactthattheloco-motiveisnotgeareddown,thesameratiobetweenengineandwheelsobtainingatallspeeds.Thefacttobenotedisthatthehorizontalforceorpullexertedbytheengineonthetramisaboutthreetimesasgreatattheperiodofstartingaswhen1miningatfullspeed.Beforegoingfurther,itwouldbewelltodefineinasfewwordsaspossible,theexactmeaningofthetermsforce,power,etc.Force,considereddynamically,isusuallydennedasthatwhichchangesortendstochangethestateofrestormotionofanybody.Itismeasuredmpoundsweightbyengineers.Workisdonewhenaforcemovesthroughspaceinthedirectionmwhichitacts.Workdoneisthereforetheproductoftwofactors—forceinpoundsweightanddistancemfeet—andismeasuredinfootpounds.Poweristherateatwhichworkisdone,andismeasuredbytheamountofworkanagentiscapableofdoinginunittime.Thehorsepower,beingtheunitofpoweristherateofworkingof33,000footpoundsinoneminute.Thus,if33poundsareliftedthroughaverticalheightof1,000feetinoneminute,onehorsepowerisdeveloped.Energyisthecapacityofanagentfordoingworkmvirtueofitsmassandthesquareofitsvelocity.Itisthereforemeasuredinfootpoundsbeingtheproductofhalfthemassofthebodyanditsvelocityinfeetpersecondsquared.Thisformofenergyiskinetic.Itisquiteevident,therefore,thatthetermsforceandpowerarequitedistinct,andtheyshouldneverbeconfused.Forceisasinglemeasurablequantity,whereaspowerisarate,andalwaysinvolvestimeThemeasureofaforceremainsthesamewhetheritdoesitsworkquicklyornot.Itwouldclearlybeimpossibleforthelocomotivetodevelopits1,000h.p.duringthefirsttwenty}ardsofitsjourney,sinceitspistonsaremovingcomparativelyslowlythoughthepressurebehindthemisprobablygreaterthanatanyotherperiodThetractiveforceorhorizontalpullonthedraw-baroftheengineisatitsmaximumbecausethetotalloadonthepistonsinsteampressureisatamaximum,butthisforceisnotperformingitswoikfastenoughtoregistermaximumpower.Inthecaseofamodernexpresslocomotivethistractiveforcewhenstartingwillmeasureaboutten,oreventwelve,tons,whichwillfalltoaboutthreetonswhenaspeedofsixtymilesanhouronthelevelisobtained,owingtothecut-offinthecylinderstakingplaceattwentypercent,ofthestroke.Further,itshouldbementionedthatthetotalhorsepowerthatwouldbenecessarytopropelatrainweighing300tonsatsixtymilesanhouronthelevelissomethingover1,500.Withmodernexpresslocomotives,itisrareformorethan1000hptobeavailable.Thedeficitismadeupby'thekineticenergystoredinthewholetram,whichasbeforestated,isitscapacityforovercominglesistance,ordoingworkbyvntueofitsmassandvelocity.

FORCEANDPOWER.NATIONALGASENGINES.PiofessorDewarstatesthatthenewchemistiyhasshownbeyondquestionthatwehaveoneaiththesameelementsthatarefoundinthesun.Oneofthemostimportantengineeringdevelop-mentsofrecentyearshasundoubtedlybeentheintroductionofsuctionproducer-gasplant,which,owingtoitsincreasedeconomymworking,iscreatingwhatmaybedescribedaspracticallyarevolutioningas-enginedriving.Realisingthefutureoftheproducer,theNationalGasEngineCompanyhavedevotedconsiderableattentiontoitsimprovement,andtheirplantisatpresentamongstthebestinthemarket.Thegreatadvantageofthesuctionproducerovertheolderformliesinitsverylowfirstcost,theabsenceofagas-holder,theeaseofstarting,andthelongperiodoftimeduringwhichtheproducercanrunwithoutanyattentionwhatever.Thecheapgasoftheolderpressureproducerwasnotobtainedwithoutconsiderableattentiontotheplant;andconsequentlythepoweratwhichpressureplantsbegantobeappliedrangedmuchhigherthanthoseatwhichsuctionplantsapply.Itwasratherunusualtoassociatepressureplantswithanygasenginebelow50h.p.;whereasnowenginesof30h.p.andlowerareoftenoperatedbysuctiongas.Wherelargerpowersarerequired,suctionplantpresentsmanyadvantagesoverthepressuretype;andtheincreaseofpoweranddimensionsissteadilyproceeding.SuctionplantsarenowmadebytheCompanyaslowas10andashighas300h.p.,andwillsoonbeconstructedtopracti-callyanypower,insuitableunits.Theplantcanbeusedincombinationwithagasengineconnecteddirectlywithit.Thesuctioncausedbytheoutstrokeofthepistonisthenusedtodrawthantheordinarytowngas,butacarefulcom-putationhasshownthatwiththesuctionplant,gascanbemadeforyd.whichwillinducethesamepowerasthetown'sgasat2s.4d.per1,000feet.Itisestimatedthatwhenmadethequantityofgasequivalentto1,000cubicfeetoftheordinarytownsupplycostsfrom70to75percent,lessthanordinarytowngasat2s6dper1,000cubicfeet,includingfuel,labour,andrepairs.Theresultisstillmorestrikingwhenthetowngasisdearer.Withanyengineofgoodmake,suitablyadjustedtoworkwithsuctionplant,theconsump-tionofsmallanthraciteisabout11b,andofsuitablecokeabouti£lbperbh.p.hour.NovisitortotheWellingtonWorkscanfailtobestruckwiththeextremeorderandcleanlinesswhichexistineverydepartment,andtheevidenteffortonthepartofthemanagementtoprovideeverypossiblecomfortandconveniencetortheiremployeesInthegroundsoutsidetheworksaspaciousdininghallhasbeenbuiltforthesoleuseoftheworkpeople.Eachmanisprovidedwithanumberedcantoholdhistea01coffee,andanyvictualswhichhemaywishcooked.This,onenteringtheworks,heplacesonhisnumberedseat,andonthedinnerbellsoundingallhehastodoistogotohisplace,andtherehefindswhat-everhehasleft,cooked,andreadyforconsumption.About300workmenhavetheirmealshereeveryday.Lavatoriesandallconveniencesarepro-vided;thehallisheatedbygas,andtherearealsocomfortablefires—ImplementandMachineryReview.PROGRESS.Decemberi,1906,68



ThefollowinglistofapplicationsforPatents,filedinNewZealandduringthemonthending15thNovember,hasbeenspeciallypreparedforProgress.21914—A.Morris,GreenIslandWaterproo*dubbing.21915—W.C.Southgate.DunedinTarringandsandingstreets.21916—H.BostockandJ.A.Peck,Sydney,N.S.W..Locknut.21917—P.Rabbidge,Sydney,N.SW.Electricgenerator.21918—R.A.Bradbury,ChnstchurchHat.21919—Morgan&Co.,Dannevirke.Galvanisedironroof.21920—J.E.Crowle,BallaratVictoriaLiftmg-jack.21921—E.Old,Dingee,VictoriaClampingde-vice.21922—D.Robertson,WellingtonMessageorletterform.21923—J.Taylor,InglewoodHarrow.21924—J.T.Recce,Sunbury,Victoria.Framesfortents,etc.21925—C.H.Thorby,HalcombeScrew-dnvmgmachines.21926—T.E.Pettinger,Darlmghurst,N.S.W.,andC.G.Merkley,Sydney,N.S.W..Differentialhoisting-pulley.21927—W.J.andE.S.Henry,Chnstchurch:Music-bookholderorcover.21928—P.Whelan,Orbost,VictoriaShovel,spade,etc.21929—A.J.Reid,Sydney,N.S.WRailway,etc.,brake.21930—F.Blanckensee,G.McMullen,andFMosey,Perth,W.A.:Gravity-fedarclamp.21931—A.H.Krause,AucklandPreservativesforplants.21932—J.Stitt,D.B.Hood,andA.T.BlairGrey-mouth:Dischargingrailwaytrucks21933—R-D.Adams,F.G.Semb,andL.CKnight,Christchurch:Magnetictoy21934—F-C.ThompsonandA.Frasei,Christchurch:LiftingVenetianblinds21935—w-Tyree,Nelson.Spray.21936—C.Burns,Sydney,N.S.W:Ship'spro-peller.21937—W.G.Barger,Melbourne,VictoriaDiscplough.21938—A.Hare,Auckland:Operatinggasvalves,etc.21939—R.O.Clark,HobsonvilleDraught-in-creaserforfiregrates.21940—J.andA.Burfoot,Auckland:PneumaticWheel.21941—W.M.Nome,AucklandPotatopeeler21942—E.Seagar,WellingtonAntimony-crudmgfurnace.21943—W.Hinson,Sydney,N.S.W.:Liquid-sprayer.21944—J-C.VincentandJ.Upntchard,GreytownDeepeningandstraighteningrivers.21945—C.M.Cruickshank,TimaruNight-soilpan.21946—L.Rismuller,NewYork,U.S.A.Drying,grinding,andscreeningapparatus.21947—T.H.Gillman,Hawera.Jointingtimber.21948—W.A.Strachan,RakaiaTurnipcutter.21949—E.A.Barnes,Stawell,VictoriaPerfo-ratingcheques,etc.21950—W.Tyree,NelsonBuilding-block.2195I—H.1—H.Ashworth,WadestownDestinationindicatorfortrams,etc.21952—G.H.Hunter,WellingtonButterbox21953—J-Pomeroy,InvercargillPaperfile.21954—E.M.Tomlinson,Petersfield,EnglandRailwayhand-signallinglantern21955—W.Rundleand1ELund,Johannesburg,S.A.Nutlock.21956—ThedeForestWirelessTelegraphSyndi-cate,Limited,London,EnglandSignallingbyelectro-magneticwaves.21957—J.H.HickmanandJ.Whitelaw,Welling-ton•Showcase21958—J.H.HickmanandJ.Whitelaw,Wellng-ton:Motor-cardustandwindshield.21959—J.H.HickmanandJ.Whitelaw,Welling-ton.Windoworshow-casebar21960—A.D.Sloane,WellingtonToyandad-vertisingdevice.21961—B.Dudley,Waddmgton.Bookcover.21962—J.W.Marriott,Bairnsdale,Victoria.Burrow-fumigatingapparatus.21963—W.Curtis,RemueraHurdle21964—E.H.Kirkby,Sydney,N.S.W.Electrictemperaturealarm.21965—W,Tattersall,LauncestonTas.;HamesApplicationsforPatents.22026—T.Walsh,Eketahuna:Roundabout.22027—J-G.McMillan,Toorak,Vie.:Creamcooler.22028—G.FarquharandR.NorthEngland:Hermeticallysealingreceptaclesforfood.22029—W.Jamieson,Grays,England,andR.Burn,London,England.Hoopingcasks,barrels,etc.22030—B.Baron,London,England:Pressingleaftobacco.22031—BBaron,London,England:Cuttingcakeorlealtobacco.22032—C.AParsons,Newcastle-on-Tyne,Engl.:Turbineandrotarycompressor.22033—R-H.White,Wellington:Internal-com-bustionengine.22034—AT.W.Allan,Thames:Gasburner.22035—TB.Lockley,Goulburn,N.S.W.:Car-penter'svice.22036—H.Spencer,NewPlymouth:Destroyingnoxiousweedsandplants.22037—T.H.Hansen,Wellington:Pneumatictyreandwheelstherefor.22038—F.McLaughlm,Wellington.Push-cart.22039—W.Morrison,Waverley,N.S.W.:Rubberheel.22040—8.Boehm,R.Entz,andA.J.Rost,Sydney,NSW.:Manufacturingwirenetting.22041—E.W.Thurlow,Northcote,Vie..Golfball.22042—J.Budge,Sydney,N.S.W.:Creamcooler.22043—D.H.Clarkson,Auckland,andP.C.Gould,Aratapu\u25a0Oilfeeder.22044—J-D.Leach,Dargaville.Table,etc.,legs.22045—CColpus,Wellington:Picture-frameclamp.22046—L.Roberts,Timaru.Patternchart.22047—L.Roberts,Timaru:Patternchart.22048—C.M.Stewart,Wellington:Dresschart.22049—F.TBoys,NapierFencing-standard.22050—EHandE.VFeaton,Gisborne:Burglaralarm.22051—T.A.Dudley,Auckland:Incandescentgaslamp.22052—AktiebolagetSeparator,Stockholm,Sweden:Feeddeviceforcentrifugalseparator.22053—AktiebolagetSeparator,Stockholm,Sweden:Centrifugalmachines.22054—N.R.Gordon,Melbourne,Victoria:Non-refillablebottle.Fullparticularsandcopiesofthedrawingsandspecificationsinconnectionwiththeaboveapplica-tions,whichhavebeencompletedandaccepted,canbeobtainedfromBaldwin&Rayward,PatentAttorneys,Wellington,Auckland,Christchuich,Dunedm.'tc21966—J.E.Crowle,Ballarat,VictoriaStove,furnace,etc.21967—5.VRowe,Sydney,NSWFlycatcher.21968—AJ.Bond,AucklandGardenroller21969—J.BLeydon,GisborneVehicleseat.21970—FArenasandJRoss,ChnstchurchFirealarmortemperatureindicator.21971—A.Cattlin,Akaroa.Rolling-pin.21972—FHJackson,NewPlymouth.Gardenhoe.21973—J-C.Pearson,AucklandHairpm.21974—R-C.Burke,Timaru.Fire-reelattachmenttocycle.21975—H.G.Kettle,Dunedin•Teat-cupofmilking-machine.21976—LaCompagnieFrancaisedcsProduitsFixa-tor,Pans,FranceStopperingbottles,etc.21977—F.S.YXimenez,Chicago,U.SA.Raisingsunkenvessels21978—A.Adair,Johannesburg,S.ACyanidetreatmentofores.21979—H.HillandJ.Blam,DunedmMitreboxandcramp.21980—D.B.HoodandA.TBlair,GreymouthInduceddraught.21981—J.B.Hunter,EparaimaHarrow21982—F.S.Greer,Wallandool,NS.W..Fume-dehvermgapparatus.21983—T.H.Mapp,SurreyHills,N.S.W.Hy-draulicpress21984—WandARoss,FoxtonTwine-reelmgmachine.21985—D.J.Kelly,SaltLakeCity,USA.:Slimefilteringapparatus21986—JF.NicolausWellingtonVehicleshaftprops.21987—C.W.Peach,PalmerstoneNHinge.21988—JA.Belk,FeildingWindow.21989—G.H.Longdin,ChnstchurchFasteninglidsofhampers,etc.21990—A.J.M.Chappie,Cobar,NS.W.Pipecoupling.21991—Rheimsch-NassauischeBergwerks-Hutten-Actien-Gesellschatt,GermanyProductionofzincfromores.21992—C.E.Wright,Walsall,EnglandSaddletree.21993—DE.Radclyffp,Stames,EnglandMachi-nerytodecorticatefibies21994—CMiller,NelsonProducingopticalillu-sionsonpostetc,cards21995—J.A-McGeoch,Melbourne,VictoriaSuctionairpower.21996—JAMcGeoch,Melbourne,VictoriaForceairpower.21997—J-AMcGeoch,Melbourne,Victoria.Transmittinganddistributingair.21998—T.Grace,C.A.Jaques&AJ.Metcalfe,Sydney,NSW.Sheepshearingmachine21999—Y.AdePerini,RiodeJaneiro,BrazilProductionoftextilefibreandpaperpulp22000—GOliverandAJ.PeasleyYarra.Valve,forflushingcistern.22001—JBaird,Waikino,NZElevatingsandliquid22002—J.BaxterWindow22003—JBambnck,RotoruaTappingcock22004—T.IYourelleandJ.Bellmgham,Welling-ton.Utilisingwaterpipes:nbuildingcon-struction22005—J-Stevenson,ChristchurchPlough.22006—CAReinkowsky,Mathoura,NSWBridle22007—JJamison,DunedmWmdow-fastenerandanti-rattler22008—H.K.WilkinsonandF.W.Barton,Dune-dm•Milkcan.22009—HJWard,Melbourne,VictonaIllusionapparatus.22010—WSimUnderwood,InvercargillMilking-machine22011—A.H.andDJByron,WellingtonSteel-framingforbuildings22012—EW.fhurgar,AucklandDetachingtongueofbucklefromstrap22013—JMacalister,InvercaigillDiscscarifierforridger22014—ALKemp,KarameaConstructionofwharf22015—AEStonexandP.CWhiteAuckland:Potato,etc.,sprayingmachine22016—WREade,OrawiaDisccoulter22017—W.Brown,InvercargillEarthscoop22018—EPowick,WekaWekaIndicatingandmarkingtimemmusic22019—C.SuggateandWECa>ley-\lexandei,Auckland•Oreturnace.22020—ALyell,Wellington:Non-iehllablebottle22021—RRGray,PukeuriWeederadicator22022—RCosslett,Bristol,Eng.Steamcooker.22023—W.H.Trengrove,WellingtonTyrepro-tectorformotorcar,etc22024—G.T.Wilson,Stratfoul,andH.DownsRailwayfishplate22025—W.S.Harkness,Toorak,Victoria,Stampafnxei,

Decemberi,1906.PROGRESS.AccordingtothereturnsjustissuedtherewasanincreaseofinCanada'sforeigntradeduringthelastfiscalyear,andofthisincrease£8,000,000waswithGreatBritain.Contract.FraudulentConcealmentofMaterialFact.—Scott,Fell&Co.contractedwithMr.Lloydtobuyfromhim5,000tonsofAbermaincoalwhichhadbeenthenpurchasedbyhimfromtheAbermainCollieryCompany,Ltd.,andwhichhewastodelivertoScott,Fell&Co.,asagreedupon.InanactionbyScott,Fell&Co.againstLloydforfailuretodeliverthecoal,heallegedthatbeforethecontractScott,Fell&Co.knewthattheAbermainCoalCo.hadagreementswithcertainpersonsnottosupplycoalforshipmenttoSouthAustraliatoanyonebutsuchpersons,butconcealedsuchknowledgefromhimandalsothefactthatScott,Fell&CointendedtoshipthecoaltobepurchasedfromhimtoSouthAustralia,thatScott,Fell&Co.askedhimtodirecttheAbermainCoalCo.todelivertoScott,Fell&Co.thesaidcoalforship-menttoSouthAustralia,andtheAbermainCoalCo.refusedtodoso.HeldthatScottFell&Co.wereguiltyoffraudulentconcealment,andMr.Lloydwasentitledtorescindthecontract.Scott,Fell&•Co.vLloydVIN.S.W.StateReports447.Legal—ARecentDecision.ThenewrailwaybetweenRosslareHarbourandWaterford,whichwasformallyopenedbytheLord-LieutenantofIrelandonJuly21,hasthelongestviaductinIreland,thenewbridgeacrosstheRiverBarrowbeforeitsjunctionwiththeSuirbeing2,131feetbetweenthefacesoftheabutments.Itconsistsofthirteenfixedspans,withaswingspanovertheriver,givingaclearpassageofeightyfeetateachsideofthecentredolphin.Theswingspanisworkedbypowerfuloilenginesonthecentraldolphin,andinfairweatheritcanbeopenedandclosedintwominutes.Inthisopeningspanalonethereare230Jtonsofsteel.Ireland'sLongestViaduct.69



TheNatalGovernmentRailwayMagazinecon-tainsinitsSeptembernumberanarticleonthesubjectofthedisadvantageswhichaccruefromsingleshiftingasagainstpoolingofengines,fromalocomotiveengineer'spointofview.ThisquestionisonethathasfrequentlybeendiscussedoflateinNatal,andthereforetheconclusionsarrivedatareofinterest.Theyare.thatthework-ingofenginesonthesingle-shiftprincipleisade-cidedadvantage,as,independentofthefactthatitcreatesamorecontentedandharmoniousworkingstaff,theconsumptionoffuelandlubricantsisreducedtothelowestpossiblelimits,italsoreflectstoaverygreatextentontheupkeepoftheengines,bothasregardsrunningandgeneralrepairs,thesavingtobederivedfromtheseitemsbeingworthyofconsideration.LocomotiveRunning.Acheapandeffectivemethodofinsulatingcon-ductorsforuseinhousewiringandotherpurposesisdescribedbytheElectrotechmker.Thesurfaceofthecopperisfirsttreatedbypassingitthroughasolutionofproto-sulphideofpotassium,andsoexposingittotheactionofsulphurettedhydrogenvapour.Whenthecopperhasattainedabluish-blacktinge,itisexposedtotheairuntilitbecomesquiteblack,andfinallyitiswellwashedinwater.Whendry,itisonlynecessarytocoatthewirewithasuitablevarnishmadeofgoodlinseedoil;todothisthewireisdrawnthroughabathofthemeltedvarnish,anddried.Theresultingcoveringisperfectlycontinuousandimpervioustomoisture,anditsflexibility,thoughnotsogreatasthatofgutta-percha,isampleforordinarypurposesANewMethodofInsulatingCopperWire.DeBeersDiamondCorporationhasofferedtowardsthefundfortheestablishmentofacollegeinSouthAfricaforthehighereduca-tionofnatives.Someideaofthedimensionsofthelargestpaper-makmgmachineeverconstructedintheUnitedKingdommaybehadfromthefact"thatitfillsashed185ft.long.Ithasgreatwidth,duetothefactthattheSwedishPaperMillCompany,forwhomitwasbuilt,intendstouseitfortheproductionoftwo75-in.sheetsofpaper,atotalwidthof150ins.,or12Jft.Thepaperistoberunthroughthemachineatthehighspeedof500ft.perminute,whichcallsforveryheavyandaccuratedrivinggearandlargerolls.Toprovidepaperofasuperiorfinishastackofcalenderrollsisfitted,weighing70tons,thelowestonealoneaccountingfornearly15tons.Theentiremachineweighs550tons,andisdrivenbya200-hp.steamengine.LargePaper-makingMachine.Themanufactureofpaperfromthefibreofthecottonstalkisoneofthelatestinventionsandwhichissaidtohavepassedtheexperimentalstage.Itisassertedthatallgradesofpaper,fromthebestformoflmentothelowestgrade,canbemanu-facturedfromcottonstalks.Inadditiontothis,avaretyofby-products,suchasalcohol,nitrogen,materialforguncottonandsmokelesspowdercanalsobesecuredinpayingquantities.Millsfortheuseofcottonstalksinthatwaymaybecomegeneralinthecotton-growingstatesofAmerica.Itisestimatedthatonanareaoflandproducingabaleofcottonatleastonetonofstalkscanbegathered.Uponthisbasis,from10,000,000to12,000,000tonsofrawmaterialcouldbesecuredfortheproductionofpaper,whichwouldincreasethevalueofthecottoncropoftheSouthernStatesnearlyAccordingtoaletterintheManufacturer'sRecord,ofBaltimore,acompanyhasbeenorganisedunderthelawsofMaine,withacapitalstockofpreferredandcommon,forthepurposeofmanufacturingpulpandpaperfromcottonstalks.Mr.HarvieJordan,presidentoftheSouthernCottonAssociation,hasbeenelectedpresident.PaperfromCottonStalks.Decemberi,1906,COMPARATIVETABLEOFSOMEPRINCIPALIMPORTSNEWZEALANDTRADERETURNS.PROGRESS.70ArmsandammunitionCopperandbrassManufacturesofsameCordage,ironandsteelCutleryHardwareIron—Bar,boltandrodGalvanisedsheetPipesSheetandplatePigWireandnettingIronmongery,saddlersIronandsteel,otherformsof..LeadandleadwareMachineryandmachinesMachines(sewing)NailsandtacksSilverplateandplatedwareTinplatesToolsandimplementsZinc—SheetandspelterOther190533.18418,72326,47438,595267,175129,166267,289100,88140,76526,443191,79338,43928,416696,97436,00848,01372,14943,683165,56020,342173,612190433.94622,50120,94037,797288,881127,524275,929"9.15458,92243.699158,76722,16442,52926,860816,83253,05544,92372,57038,675165,90117.771188,9251903£57.24634.54111,92025.93927,160305,898119,672251,940"7.43459.97234,735140,71524,40246,36928,260663,26851,09543.41656,39540,523149,75215,680162,7981902£57-67227,2649,84525,64029.993283,303118,032265,464"3.36350,36929,462188,74921,10441,04125,602584,88737.00548,14947,26352,185142,07315,346153,893Totals£2,538,147£2,733639£2,469,130£2,367,704ArmsandammunitionCopperandbrassManufacturesofsameCordage,ironandsteelCutleryHardwareIron—Bar,boltandrodGalvanisedsheetPipesSheetandplatePigWireandnettingIronmongery,saddlersIronandsteel,otherformsof..LeadandleadwareMachineryandmachinesMachines(sewing)NailsandtacksSilverplateandplatedwareTinplatesToolsandimplementsZinc—SheetandspelterOther190533.18418,72326,47438,595267,175129,166267,289100,88140,76526,443191,79338,43928,416696,97436,00848,01372,14943,683165,56020,342173,612190433.94622,50120,94037,797288,881127,524275,929"9.15458,92243.699158,76722,16442,52926,860816,83253,05544,92372,57038,675165,90117.771188,9251903£57.24634.54111,92025.93927,160305,898119,672251,940"7.43459.97234,735140,71524,40246,36928,260663,26851,09543.41656,39540,523149,75215,680162,7981902£57-67227,2649,84525,64029.993283,303118,032265,464"3.36350,36929,462188,74921,10441,04125,602584,88737.00548,14947,26352,185142,07315,346153,893Totals£2,538,147£2,733639£2,469,130£2,367,704InvestorsDESIRINGtoknowoftheBestandSafestInvestments,eitherinCity,SuburbanorCountryRealEstate,orintheShareMarket,shouldgetEAST&EAST.intouchwithqqqq$&$WemakeabusinessoffindingProfitableInvestmentsforMoneySavers,in-vestmentswhichwethoroughlyinvestigatebeforewerecommend.qqqDoyouwishtomakegoodmoneybyinvestinginaproposi-tionwhichwenowhavebeforeus,andtowhichweattachourguarantee?qqqqqWRITEUSNOW!ANDWEWILLTELLYOUALLABOUTIT.TOARCHITECTS.WELLINGTON*CHRISTCHURCH.Sharefcrokers,Auctioneers,RealEstate,EAST&EAST,DOYOUWANTAPROPERTYOFANYKIND?ifso,writeus.WhetherrequiringpropertiesintownorcountryanywhereinNewZealand,youwillfindsomethinginourextensiveListtosuityon.FORD&HADFIELD,Auctioneers,Sharebrokors,EstateAgents,158-160HtnfordStreet,CHRISTCHURCH.HenrydeJ.Patterson(FormerlyofLondon&>NewYork)UndertakesHigh-classDesigningforArchitects,Engineers,etc.9HawkestoneStreet,Wellington.HighestTestimonialsTJORHOUSEDECORATING,1PAPERHANGING,GLAZING,&c,ConsultAVERY&SONS,164ArmaghStreetCHRISTCHURCH.'PHONE1945.Ringup,orwriteforfreeestimates.
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