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TOOLS FOR ENGINEERS || I
TOOLS FOR WOODWORKERS. LABOUR-
TOOLS FOR THE GARDEN AND FARM. SAVING
APPLIANCES FOR THE HOME. DEVICES

ALL EMBODYING THELATESTIDEAS. | PfcVIV*

and
GUNS, RIFLES, AND "WORSE BRAND"AMMUNITION, OILS

The Finest Stock andthe Famous
in the Colony. <•ILIOCLYDE''

CYLINDER OIL.

A GreatStock of Up-to-DateHardwareinEvery Department.

Inspection andCorrespondenceInvited.

PRICE 3O«. COMPLETE
WITH BOOK OF INSTRUCTIONS.

Postage to anypartof New Zealand is. 6d.
CompleteOutfits from 8s. 6d., postageextra.
Order a Kalonat once, as the supply is limited.

A 1 u/ATI/IAIC Q Pfi Manufacturers' Agents.J.WAIKI1M5 & IU., and importers,

WYNDHAM STREET - - - AUCKLAND.

Sole Agents for the
'
Kalon

' Camera.

JHMFEATIJRES
Quarter-Plate— 31b. Weight— Lenses of Large Diameter, and
Single Achromatic of Best Quality— Iris iphragms— Stops,

from 8 to 32— Revolving Magnifiers, magnifying at 4, 8
and 12 feet— Isochromatic Screen— Body, made throughout
of Mahogany,covered with Morocco-Grained Leather of very
handsome appearance—Rising Front, for taking highobjects
or avoiding toomuch foreground— Shutter: Bulb, Time, and
Instantaneous Exposures— Sheath very easily Loaded with
Plates or Films.

EDWARD REECE & SONS,
Colombo Street CHRISTCHIRCH.

ESTABLISHED 1856

HEIf^^l Jenkins &* JVLack,
IBinELS., Engineers, Coppersmiths, Brassfounders,
IBMBi KEEL** and Metal Merchants,
eBflBpB3flHH< WELLINGTON

- - - NEW ZEALAND.
A sole Agents for Jenkins' Standard '96 Packing. Best and Cheapest Jointing on the Market. manufacturers

Brass a^CweVTubes Beware of imitations. TheGenuine is always stampedwithTradeMarklike cut. StMmy^
S?anl'aS

n
8
d
r CJ&She.ts willnotRot, Burn, orBlow Out, andwilllastas longas the metals whichholdit sgarn VaWe., Rana-J

EHBT A™ EXTRACTS PROM TBSr^^T^^^^ ffi £ &"«-
Richard's Plastic Metal <« Savedus itscostmany times over." previouslyfor more than four monthsat a time, anait Gaug* Cockt

SttrtT1' "BeststeamJointing wehaveused." is stilltight." Liffilca'tors
Zinc l"Bots Machinery Brasses

S£! hujf"PUt8S A FAIR OFFER.-Use Jenkins' '96 Packing on the Worst Joint you have. If it is not as we »g£g%jg*r*
Vacuum Gauges representwewillrefund the money. Copper Steam Pipes, Etc.
BonerWater &..,Etc. j[ Wg .^.^ stegm users Wpjte us Direct V

*

Noyes Bros.,
\u25a0

_ I,CRAWFORD STREET,
SOLE AUSTRALASIAN AGENTS FOR : , —^ _. T

KRUPP Ball Mills, Stamp Batteries, Vanners, |m W JT^y (£ |JI
andMining and Dredging Machinery of every M^ X *-^*^ •»
description.

English Cyanide Potassium and Sodium.
white cross steel wire Ropes. Atvd a.t Svdney, Melbotsrue, Adelaide,
ESCHER-WYSS Turbines, Etc. -«.«•* «-

STAHLWERK'S-VERBAND Iron Works. PertK Alld Brisbane.

'1 "a"
\u25a0— A % / gi \u25a0

Hence our supremacyin tVOi10 S
the various branches of D

* f
our business. tSfclinSI

ABSOLUTELY BEST VALUE IN COLONY.
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£ Manufacturedby

IJOHN WILSON & CO., LTD., AUCKLAND.
£ Agents in Kvery Centre.*******

»»»»»»»»»»\u25a0»»»» *******

W ****************************
* /^5j^ -STAR" BRAND t
* H& H" <s\ PORTLAND CEMENT, t
* IIJ TRADEMARK, rjII Twenty.YearsReputationstands

** v3^ jt± 'y/J behindeveryBag
*

* Equal to any Imported. *
*

Established 1885. I —"I
** I wxiLsoi?s I ** «« CTAD »' RPANH
*

iHYDRAULIC LIME. """J" L
""E t* \u25a0\u25a0\u25a0\u25a0\u25a0\u25a0—\u25a0^^\u25a0i"^ "\u25a0\u25a0» Trade Mark.

**
The Best BuildingLime.

**
Sets in Wet orDry Positions. AUCKLAND. ** Finely Ground. No Waste. I,,,, M. ,„„,. ,, * *

£ ESTABLISHED 1878. #

DELICATE INSTRUMENTS
REPAIRED BY

PRACTISED MECHANICIAN.

Hitherto scientific instruments of delicate con-
struction have had to be sent out of the

colony for repair. Now, however, it is possible for
students and professionalmen 111 the mathematical
sciences to have their instruments repaired by an
expert in Wellington.
Mr. H.H.COOTE, of 65, Willis Street, Wellington,
has had, m addition to fourteen years'practise m
optical work and the care of optical instruments,
a great experience m the repair of fine instruments
of all descriptions. Mr. Coote is a mechanician-
specialist of such long standing that it will repay
those who contemplaterepairs or alterations to any
of their instruments to consult him, rather than to
sendout of the colony,or commission a localrepairer
who may prove inexperienced.

Motor Mixture
Composedof the Best VirginianLeaf,

andLeadingEnglish Tobaccos.
Embodies the delightfully cool and

ragrant qualities of the most
expensive English mixtures.

jJoes not burn away like hay.
Remains dry to the bottom of pipe.

Note the Price—
8s. per 1b. (postage paid).

PREPARED ONLY BY

G. H. PRICE & CO.,
NAPIER.

ANDREWS &MANTHELjfiB|
Consulting, Mechanical, mJ^^SJLand Electrical Engineers, Sffif^iF

Successors toNEES & SONS
\u25a0 *LJ«HhK 1 _

GHIZNEE STREET
- - - WELLINGTON. j|g^P^^^y

LargeStocksof Wood-WorkingMachinery, nHjIlfipfr^jliff
Engineers' Toolsof every description,Pack- flwffiSBijjjlHfcillb
ing,Beltings,Oils, Saws (circular andband). £^jpEgJlallMHy

Every Description of RepairsExecuted on ShortestNotice.

NOTE ADDRESS
—

ANDREWS & MANTHEL,
Engineersand MachineryMerchants - - -WELLINGTON.

HcvminNnc s> on

- ~ - * Motor Spirit and Oils
kept in Stock.

M$^s £ 45t/*^^&t$ffi\ e ena ê y°u t° increase your income by imparting
Illwifllk^ X* -«'-'*v^4j'\ (\ practical, useful, necessary information in any line of work
MiilWim^tir '•>,>*^*'i[|\ youmay select. Ifyou have not yet selectedyour occupation,
iiWmMw' **"•

\u25a0> *MM let us helpyo^- Start rightby getti"g e ri§ht foundation—
Wimz-£u^w-- ,i!^/l"im

"
1
™

master the scientific principles underlying your work. To
\ r.'-^^01^ advance you must know Why as well as how. If you have
\ s .',,^t\ selectedyouroccupation— perfectyourself init— master it— get

J^^^^^^L' \
- towardthe top.

\ It is knowledge— practical knowledge of everyday use— the
\ product of the best engineeringbrains of all ages boileddown
\ and the very essence extracted and put into smallpamphlets\ suitable for study during your leisure at home. Through it
I you can qualify for the highest positions in yourown trade or

\ calling, or get your second wind, inlife's race by correcting a\ misfit calling and getting into something for which you are

I \ THINK WHAT THIS MEANSiTO YOU!
I ILLUSTRATED CATALOGUES WILL BESENT FREE ON REQUEST givingI l particularsof Electrical,Mechanical, Steam,CivilandSanitaryI \ Engineering;Architecture,Drawing,Mathematics;also Gov-1^ I ernment Certificatesof Competency— Land, Loco',MarineOil;

!l| 1 Government Mining Certificates— Gold and Silver Mining,II /*%\^\ Coal Mining, Battery Superintendent, Assaying, Prospecting;IJ||kl-r WA Civil Service, B.A., LL.D., Barristers' and Solicitors' Law,
IIBr Sy ) Matriculation, Medical and Pharmacy, Teachers B.C. and D.,IIT lWW Agricu^ture) Horticulture, Animal Bacteriology, Dairying,II X^j^^ Bookkeeping,Shorthand. Nearly 200 separatecourses.

AMERICAN SCHOOL" CORRESPONDENCE
AUCKLAND, PrincesStreet (HeadOffice);WELLINGTON, 107,Lambton
Quay; CHRISTCHURCH, 149a, Cashel Street; DUNEDIN, 10, Rattray
Street;NAPIER, 55, Emerson Street;TIMARU,Burford, High Street;
PALMERSTON NORTH, The Square.

j MEW ZEdLdND
PORTUMD CEflENT Q2.
|| Highest Grade I

Portland Cement
andHydraulicLime /^T C^OW/V f©\

Supplied to Public Works A^ fW -T_A
Dept., Electric Tramways, f j&^*Sa&?*^fo
Waihi Gold Mine, Harbour |C5 j^|

Send for Testimonials. \^^ ff^ *'*
Ask for -Crown- Brand. VSS^^A^Auckland Office—

76, VICTORIA ARCADE.
>SN^£p|vj^^

WELLINGTON AGENTS— - H. R. Cooke,
Messrs. Riley &. Holmes. Manager.
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E.W. Mills fe9 Go.,
LIMITED.

General and
F\art\iahii\g Ironmongers,

SHOWROOMS:

JERVOIS QUAY, VSCTORIA & HUNTER STREETS,
WELLINGTON.

....Retail Department....
TELEPHONE No. 35. Telephone Orders promptly attended to.

Newsonfor
Attire, k^
THERE'S no better sign of
self-respect than a man's
pride inhis attire

Note the Spothss UlnBn
and the W3ll-CUt suit which
beget the confidence of a
self-respectingbusiness man.

These detailsare yours, for
Newson attends expenen-
tially to Mercery wants and
High-class Tailoring orders
for Business,Sunday and Olhsr
Times.

W. F. Newson,
Merchant Tailor
and Mercer...

30.CUBA STREET,WELLINGTON,
3 Doors below Winder's.

PETER HITS(M

GUARANTEED TO STAND
ANY HEAT REQUIRED.

FIRE-BLOCKS AND FIRE-
BRICKS A SPECIALITY,

EVERY DESCRIPTION OF

EARTHENWARE
MANUFACTURED.

SPECIAL.
3,178 Acres: 850 acres in grass, balance in bush ; 600 acres rich

beach land, and balance rolling country, with suitablebuildings,
dairy factory,&c, £8,500.

Dairy Farms.-100 Acres to 500 Acres ;Easy termsof payment.

Sheep anil Cattle Country.— 500 Acres to 5000 Acres in Grass,
or portion in Bush.

Dry Press Brick Works :
MANSFIELD STREET,

WELLINGTON.

Pipe and PotteryWorks:
WALLACE STREET,

& CO., LTD.,

NEWTON KING,
Land and Stock Agent, V
Produce & General Merchant,

NEW PLYMOUTH & STRATFORD
Established 1879.

Less "~"
i

N.Z. Agents for AcmeEngineCo., Ltd..Shettleston,Glasgow:

J. W. Wallace fc9 Co.,
54, VICTORIA STREET WELLINGTON.

Cement and Lime Merchants.

Registered Office
and Showroom:

) 3, HUNTER ST., CITY.iry Press Brick Works, Newtown. Stack 140ft high,

" [IRE AND MARINE RISKS of every description accepted at

F lowest current rates
Risks against Losses arising from Lightning and Bush

___. Fires Insured. ." Wool from Sheep's Back to Final Port of destination
fl^* Insured.___

Prompt and Equitable Settlementof Losses.
This being a LocalInstitution, and profits invested inthe Colony,

it is entitled to liberal support throughout the Colonies.
Branches and Agencies throughout New Zealand, Australia, Tas-

mania,Pacific Islands, South Africa, India, and the UnitedKingdom.
JAMES KIRKER, General Manager.

CAPITAL £1,900,000.
Paid-up Capital and Reserve Funds exceed £420,000.

The CnilTU RRITIQU Fire & MaHne
OUUIH DnlIion |nsuranceCoy.

Of New Zealand.

GAS ENGINES.
SECOND HAND

1 12-h.p. "Acme" Gas Engine; 8£ cylinder, 14m. stroke,
fly-wheel 5ft. diameter, tube ignition, pulley, 2ft. x 10m. face,
completewith tank, piping,etc., mfirst-classorder. Replaced
by larger engine. Price f.o.b., Hastings. Address" Progress" Office.

C DICKINSON,
IGARETTE MANUFACTURER,
IGAR IMPORTER & TOBACCONIST.

Grand HotelBuildings,
2, High Street,

<0^_DUNEDIN.

Manufacturer of
Vice-Regal Cigarettes

Price's Mixture.

I
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A. & T. BURT, Ltd.,
HEAD OFFICE, Warehouse and Works DUNEDIN.
Branch Warehouse and Works AUCKLAND.
Branch Warehouses WELLINGTON, CHRISTCHURCH & INVERCARGILL.

General and Electrical Engineers, Iron and Brass Founders,
Boilermakers, Brassfinishers, Tinsmiths, Coppersmiths and
Electroplaters,Leadand Compo. Pipe Manufacturers,Engineers'
and Plumbers' Supplies, Iron, Steel and General Hardware

Merchants, Waterworks Contractors.

SOLE AGENTS FOR NEW ZEALAND:

H. ©. Hewett & Qo.,
15 Manners St.,Wellington. LIMITED.

Sub-agentsWanted.

J>s^ Not the Same as Others.

mSSm MALTHOID
\*SH§S0&/ "OAAUIHT/^ F.or aM *VTS^ie^rfJy rvIIf IHIl\lIt classesof

TwentiethCenturyProduct, the resultof Twenty
Year's Experience in Roofing Manufacture

THE PARAFFINE PAINT COMPANY,San Francisco.
ESTABLISHED 1884.

Samples and Prices from
J. BURNSICO., LTD., Auckland. E.REECE & SONS, CHRISTCHURCH.
H. WILLIAMSISONS, Napier. G. L. DENNISTON, Dunedin.
JAMES V\T. JACK, Wellington. THOMSON, BRIDGER & CO., Invercargill.

"ACME" PRESERVATIVE
WiiX ensure Butter reaching England, Africa or other distant
markets inPerfect Condition,and

NO OTHER BRANDS CAN EQUAL IT.

"ACME" has proved itself Superior to all other Preservatives
aftersevere tests of longstorage of butterby several leading
TaranakiFactories.

SEND FOR PRICES AND TRIAL LOTS.

F.N. R. MEADOWS, Wellington, N^F
ZE

A
A
G
L
E
A
N

N
T

D
F0R

"GOLDEN VALLEY"
BUTTER.

FRESH! The Most Delicious Batter on
PURE! the Marfse*-
WHOLESOME! ask FOR IT.

PEARSON & RUTTER, LTD.
Butter and Cheese Merchants,

MANCHESTER, LIVERPOOL & WELLINGTON.

Are preparedeither to Buy or to make LiberalAdvances on Consign-
ments of Butter and Cheese for the English, African, andNew Zealand
Markets. Consignments a Specialty.

Telegrams: Cablegrams:
"PEARSON RUTTER," WELLINGTON. "PEARUTTER," WELLINGTON.

Codes:Western Union, ABC, 4thand SthEditions.

Pianos & Organs.
Notable forBeauty of Tone,

ISXl^W Challen GoldMedal
. V^O

IL^L^L^h -. •\u25a0
(^\u25a0ujilsl IIIIIIIIIt *\u25a0»?i^L^L^BhriaSSB^31 p 11 ±.

j^^H ?i <\u25a0 « -B / 1^^* * J"' j^^ * '*""* \HBh4ftMHL^L^L^L or Residences.

TUNING BY ENGLISH EXPERT.

Wellington Piano Co.,Ltd '
53 Molesworth St., Wellington.

2JLe ©LIVER
Standard Visible Typewriter.

MODEL No.3 contains many improvements over
the earlier ones. The touchhas beenrendereddelightfully
soft, noise of operation reduced to a minimum, whilst
ingeniousmechanism assists in facile andlapidmanipu-
lation.
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With whichis Incorporated

The Scientific NewZealander.

Auckland— J. Henry Mackie, MercantileCham-
bers,Queen St.

NEW Plymouth— Bewley & Griffiths.
HawERA

— W. A. Quin.
Napier— C. H. Cranby.
Wangantji— J.L. Stevenson.
PALMERSTON North— Ravenhill& Co.
NELSON— C. LangleyBell.
Christchurch

—
A. H.Hart, GloucesterSt.

Hokitika— T. W. Beare.
Oamaru— K. Piper.
DunEdin— Mirams Bros., Joel's Buildings, Craw-

fordStreet.
InvercarGIW,— J. F. Lillicrap (Hall, Stout &

Lillicrap).

OFFICES AND REPRESENTATIVES.

In almost every inhabited and civilised part
of the earth to-day thereis evidenceof humanity's
desire tokeep in the vanof progress by maintain-
ing highmoral standards, adopting the best fiscal
policies, instituting laws in relation to peculiar
national exigencies, and developing the natural
resources of the land. In countries bothrich in
naturalproducts and manufacturing facilities the
policyof Protection has been adopted with a re-

sultantbenefit which, strange to say, the whole
worldhas indirectlyshared in.

Taking the United States of America as an in-
stance, we find that, despite Henry George's
prophecy that the States were ready a few years
ago for a movement that would appeal to Ameri-
cansonbehalf of a real Free Trade, ''the only
true factor in industrialbetterment," that country
has enjoyed an unbroken record of prosperity
under Protection from the day the McKinley
Tariff came into operation, fifteen years ago. The
progress of the States is more than passingly
remarkable, inasmuch that while discovery and
invention have been steadily increasing the pro-
ductivepowersof Labour in everydepartmentof
industry, the condition of the working man has
not suffered retrogression. This satisfactory state
is coincident with the condition of the artisan in
the Australasian colonies where, although the
aggregate productive power of Labour has not
reached the American standard, or even that of
France, the combined States must continue to
grow andprosperas long as Protectionprimarily
imposes theacquisitionof mechanicalskillfor the
properdevelopmentof natural resources.

Someeconomistsargue that a protective tariff is
undesirable to the colonist, and harmful to the

landunder whose flag the colonies prosper;and,
moreover, they obduratefy hold thatProtectionis
in reality the thin end of the Republicanwedge.
Probably the most direct contravention to such
fallacies is voiced in the unswerving patriotism

PROTECTION AND PROSPERITY.

Progress will be mailed regularly every month
to any address in the Colony on payment of
the Annual Subscription— Five Shillings. To
AustraliaorUnited Kingdom,5/6.

Q
The Editor invites contributions (which must

bearnameand address of sender, not necessarily
for publication) dealing with progress made in
any process ormethod directly or indirectly con-
nected withmechanical, industrial or commercial
work. Innocase canrejectedcopybe returnedun-
less accompanied by addressed envelope bearing
half-pennystamp;neither can theEditorenter into
correspondenceconcerningrejected contributions.

Q
All communications to be addressed: ''The

Editor, Progress, Progress Buildings, Cuba
Street, Wellington." Telephone2234.

<S>
Incase of changein address, or irregularity of

thispaper's delivery, subscribers should send im-
mediatenotice.

Q
Wholesale agentsforNew Zealandand Australia

—Gordon &Gotch Proprietary, Limited.

Business Notices. merce;and as commerce must be accepted as the
generic head for the subordinate powers of the
world, so will this paper treat of progressin engi-
neering, processes,inventions, industrialwork,and
economics as applied to any of those subjects.
The world's patents of importance will be dis-
cussed, and attention is to be given thecolonial
patentee and his work. Inbrief, then, thepub-
lishers' intentionis to bear the onusof creatingin
Progress a journal of first interest to everyin-
telligent New Zealander, and a production in
accordance with the advanced position of the
colony in the world's commerce.

whichhas been identified withthe colonies when-
everthe parent land needed theirsympathy most—

a patriotism that has struck the enemyharder
than anymissileof war. And again,Canada long
ago demonstrated, in a practical manner, her
loyalty to the Crown by modifyingher protective
policy in favour of British imports The prefer-
ential tariff introduced by Sir Wilfrid I^aurier
in 1897 was a boldstep in the direction of imperial
unity ; and the illustrious French-Canadian pre-
mieris said to have never repudiated it. Six
years after New Zealandadopteda similarmeasure
in

''
ThePreferentialand ReciprocalTrade Act of

1903," whereby goods "when not the produceor
manufacture of some part of the British domin-
ions," are subjected to a duty as high as 50 per
cent, insome cases, while 20 per cent, is leviedon
a class of goods hithertoadmitted free.

Protection, therefore, is not indicative of a
colony's disloyalty,nor in the leastway harmful
to theMotherland;butit is indisputably theprac-
tical voicer of democracy, andthemost equitableof
fiscal policies in a country like our own. New
Zealand, under a protective tariff, has largely
increasedher volume of trade in the last tenyears,
The value of our exports in 1904, inclusive
of specie, was /14,633,27a ;in 1894, ,£9,085,148.
Industrially, a great advance has beenmade:the
number of male hands employed in factoriesand
industrial works in 1896 being placed at 22,986,
whilein1904 it rose to close upon 40,000

— female
hands increasingat a slightly less ratio. Wages
andvalues of land for factories increased in like
proportion during the past decade; and a very
satisfactory development will be noticed in the
value of the colony's machineryandplant, viz:—
from £2, 988,955in1896, tooverfourmillionsin1904.

Without goinginto extensive figures it may be
safely concluded that this colony is flourishing
becauseof the protective measures taken to pre-
serveher industries;and themore industriesNew
Zealand can fosterand establish thegreaterwillbe
her prosperity. Men,being membersof a civilised
community, are indebted to the labours of that
community, bothpast and present, for the privi-
leges they enjoy, and to orderly governmentfor
the welfare and security of possessions. It is
thereforeclear that a moral obligation underlies
ourcontributing, chiefly by the indirecttaxation
of a protective policy, to the cost of the State's
upkeep in discharging itseffectivemeasures forthe
colony's advancement. And to what end is this
advancementpressing? Surely, that withcolonial
expansionwill come increase of facilitiesfor inter-
imperialtrade; and withcolonial expansion, too,
will come a demand to be heard in the counselsof
the Empire. England must eventually join
Canada, Australia, New Zealand, and her other
over-seacolonies in a regular partnership,witha
proportionate controland responsibilityin respect
of imperial affairs. This is what the colonies
are to look for— the fruitionof the long-cherished
hopesof every true Briton overthe Seas.

[Price:6d Per Copy;5/-Per AnnumWELLINGTON, N.Z., NOVEMBER i, 1905-

SPECIMEN COPY.

PROGRESS
With which is Incorporated

THE SCIENTIFIC NEW ZEALANDER.

Voi,.I.— No. i. Monthly.]

IT is well within the bounds of an obsoleteand
retarding conventionalityfor anew paper to make
a tremblingbow, and to simultaneously expressa

convictionthat itsadvent willsupply a ''long-felt
want." PROGRESS, however, does not proclaim
itself as an instrument whereby the lesseningof
any voidmay be carriedout,but it rather looks to
the formation of its own appreciative circle of
readers— from the intelligent schoolboy to the

criticaladult
—

as the outcome of the excellenceof
itsmode in covering hitherto untrodden ground.
As the title implies, the literary matter willcon-
cern progress

— progress in every phase of com-

BRIEF FOREWORD.

PublishedMonthly byBaldwin&>Rayward, Patent
Attorneys, 71,LambtonQuay, Wellington,N.Z.



Cape Colony has increased her population roo
per cent, since 1890.* * * * i=

A Christchurch motor 'bus,runningbetween Ca-
thedral square and the railway station for fifteen
months, covered 15,000 miles in that time, and
carried 80,000 passengers.*****

New Zealand mines produce one-thirtieth of
the world's gold output. Since first discovered our
gold mines have produced metal vaHied m excess
of

Since 1890 New Zealand butter exports have
grown fromabout4,000,000 lbs. tonearly 28,000,000
lbs. at the present time. Frozen meat exports
since 1882 have increased from 2,000,000 lbs to
240,000,000 lbs. ******

Theworld'soutputof gold last year was, according
to the estimate of the United States Director of
the Mint, of a value of or in excess
of all previous records. That, of course, was due
to the larger output of the Transvaal.*****

Inthe arts and professions there shouldbeno place
for crusty conservatism. Their history mutt be
the record of continual progress. Their works
should be well in advance of their times, for they
are the outward embodiment of a people's finer
aspirations, the visible expression of a nation's
soul. He who is persuaded that he best serves his
profession or art by hugging closely the shores of
old custom and out-of-date ideas, will never win
anything worth having in the illimitable ocean
of discovery and opportunity. The spirit of
Columbus or Cook makes for greatness in every
path of life. The man who insists on doing only
as his grandfather did proclaims himself a mere
limpet on the rocks of conservatism. The spirit
that leads men to launch boldly out on the untried
deep leads also to fortune and to the world's advan-
tage. The successful are those who

"
trust them-

selves and dare step out," for whom the rut of
antique custom has no fascination. They are
successful because they have shaken off the past,
subdued the present, and reached forwardinto the
future, into the unexploredregions where are born
the newest, noblest, and most beautiful ideals.

Paragrams.
FORWARD.Experiments made by highly trained officials

of the GeologicalSurveyDepartment of Indiashow
that the demand for coke for the blast furnaces
will render profitable the extraction at Indian
collieries of coal tar and ammonium sulphate.
For this purpose sulphuric acid factories are to
be set up m Western Bengal, to utilise the deposits
of sulphuriccopper ore which havelongbeen known
to existm the Chota, Nagpurdistrict. his means
that India is about to enter the field as a producer
of both copper and chemical manure, as well as
of ironand aluminium. Its cheap labor, abundant
raw material, and enormous local markets give it
a positionof great advantagein this connection.*****

Steam turbine machinery is certain to come
into increased use for land purposes, now that
it is being officially adopted in earnest for marine

service by the Admiraltv. The Government have
decided to introduce turbines into the new battle-
ship to be built under this year's programme,and
engineers on the Navy List have been invited to
tender. Hitherto, turbines have been confined
to torpedo craft, but the Admiralty has now
sufficient data to encourage their application to
large battleships. The new vessel will be capable
of developing 23,000-h.p., and will not only be the
most powerful yet designed, but the fastest of
her class in the world.* * * * v

A San Francisco despatch to the
"

New York
Herald

" says that Professor Jacques Loeb, of the
University of California, whose researches into the
subject of the origin of life have attracted wide
attention, has succeeded in developingby artificial
chemical means eggs of the sea urchin, so that the
larvae produced in the laboratory cannot be dis-
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In the city of Buenos Aires the ten tramway
lines carried during the first six months of 1904
over 72,000000 passengers, a gam of nearly
7,500,000, or ni per cent, over the number of
passengers carried during the first six months of
1903.

tinguished from the living forms produced during
the process of natural fertilisation.

The order of events (says the New York corres-
pondent of the

"
Daily Telegraph") in the process

of fertilisation is m both cases the same. Pro-
fessor Loeb's new method is in every respect a
complete imitation of natural fertilisation. In a
long account of his method in producing life by
artificial means, the professor says that he submits
unfertilised eggs to hypertonic sea water for two
hours, then uses chemicals. He challenges every
investigation. *****

Applications for space, with full particulars, are
invited as early as possible by the authorities of
the InternationalExhibition; and inthe allotment
of space precedence will be given, as far as possible,
to priority of application. No application will be
received later than March 31, 1906. Applications
for space may be lodged with the Agent-General
for New Zealand, Westminster Chambers, 13
Victoria Street, London,E.C., or with the secretary,
New Zealand International Exhibition, Christ-
church, New Zealand, on the official printed form
attached to the prospectus, and notice of the allot-
ment if space is allotted, will be promptly mailed
to the applicant. The latest date for receiving
applications may be determined earlier if the
number of applications promise to exceed the
accommodation provided

The ordinary charge for space will be rom 2s.
per square foot, the minimum charge being A is.,
25 per cent, payableon application,25 percent, on
allotment, and the balance one month before the
opening date of the Exhibition. End spaces will
be at special rates.

T.s.
"

loongana." 2,448 tons gross ; 6000 i.h.p.

It is interesting to note that the two students who
have hitherto been elected to Rhodes Scholarships
from New Zealand have both been students of
natural science. Mr. Thomson, of Dunedin, last

year's successful
candidate, had
specialised in
Geology. This,
year the choice of
the committee of
selection fellupon
Mr. Robertson,
a Victoria College
student who is"

par excellence
"

a chemist.
Mr. Philip Wil-

fred Robertson,
M.A., F.C.S., is a
native of Auck-
land, but came to
Wellington when
ten years of age.
He attended the
terrace school,
and subsequently
entered Welling-
ton College, of
which institution
he was dux at the
age of sixteen.
Although he was
head of the sixth

rn, , , ,, tt c c n forminLatinand[Photo lent by U S.SCo.] Mathematics he
had already de-

cided tospecialisemscience. Inthe JuniorScholar-
ship examination in 1900 he washeadof the colony
in chemistry.

In 1901 Mr. Robertson entered the Victoria
College, and after working hard for a year at
practical chemistry he began to work at original
investigation. During the remaining three years
at the College he completed six chemicalresearches— the greater number of which have already
appeared m the transactions of the Chemical
Society of London.

Though essentially a chemist Mr. Robertson is
by no means a one-sided student. He has a good
workingknowledgeofLatin, Greek, French, German
and Italian, and he has also studiedhigher mathe-
matics, and takes a keen interest in Physics and
Biology.

In the social life of the Victoria College Mr.
Robertson will long be remembered. He played
in the tennis and hockey matches, and cheerfully
held several of those secretarial offices which entail
much work and seldom elicit any thanks.

Mr. Robertson and the Victoria College are to
be congratulated upon the decision of the electors,
and the time is looked for when Mr. Robertson
shall return to New Zealand as professor of chem-
istry inone of our University Colleges.

THE RHODES SCHOLARSHIP, 1905.

The immensepossibilitiesof development m the
London butter trade will be realised when it is
stated that London expends each year over

for imported butter, New Zealand
only receiving about one-twentieth of this sum,
while Denmark receives*****

The ores found on the Rand average only about
ten dwt. to the ton, which means that out of every
60,000 particles of rock dealt with, only oneparticle
of gold is obtained. Fifty-threeper cent, of work-
ing expenses are represented by labour. There
are over 15,000 Chinese at work on the Rand, or
nearly twenty-five per cent, of the existing black
labour. *****

Novel and beautiful effects come of a recent in-
vention whereby laces and the most delicate
fabrics, as well as art furniture, are electrically
given a metal coating of gold, silver, or bronze.
The cheapest material may be made to appear
costly and striking. Committees of fancy and
charity balls willbe very glad of cloth of gold and
silver at twopence a yard.*****

A new method of manufacturing wire-fencing
is said to have been recently adopted. A number
of galvanised iron wires are fed from reels arranged
vertically and parallel to each other, and from
another reel placed transversely to these lengths
of wireare cut off and fed horizontallyacross the
vertical wires. Where the horizontaland vertical
wires intersect, they are welded together by small
transformers. The welded material then moves
forward, and theoperationis continuouslyrepeated.

6

New Zealand's crops for 1904-5 are returned
as having yielded 6,966,405 bushels of wheat
10,950,048 bushels
of oats, and 884,
520 bushels of
barley, the areas
for these crops
comprisingrespec-
tively 258015,
342,189, and 29,
484 acres.* * * *

UnionCo's.
s.s. "Loongana"
continues tomake
splendidsteaming
time between
Port PhillipIand
the Tamar. She
recently covered
the distance, 196miles, in 9 hrs.
28 min., or at an
averageofover 20
knots an hour.
The "Loongana"
is not unlike the
new

" Maheno,"
althoughthelatter
is twice the size
and embodies a
slightly different
deck plan.



The first steam turbine was probably that built
by Heros of Alexandria, in the year 120 B.C. It
was thenknown as a reaction wheel, and workedm
much the same way as the latter-day rotating lawn
sprinkler. In1629 oneBranca, anItalian, invented
an impulse turbine, on the same principle as tne

impulse water-wheel, in whichthe water is directed,
by means of nozzles, upon a number of vanes
mounted on a shaft. Owing to the mechanical
difficultieswhich presented themselves inobtaining
suitable materials and tools the Branca machine

friction caussd by the steam moving over the
buckets varies as the square of the velocity. The
pressure between each stage is so arranged
that most efficient results ensue, the required
pressures having been obtained after a long and
expensive series of experiments. Before proceeding
any further it may be well to note the positions of
the blades and the nozzbs. (Fig. i).
In other types of steam turbines the steam expands
either through a greatnumber of successive rows of
buckets, without theuseof nozzles, or the expanding
steam is used by expanding innozzles and absorb-
ing the kinetic energy in the one revolving bucket
wheel, thus requiringan enormousperipheralspeed,
and rendering the turbine unpractical for direct
driving of electric generators, or for other similar
purposes. To give anidea of the enormousvelocity
of this steam expanding through a diverging nozzle
from 150 fbs.boiler pressure toatmosphericpressure,
it can be said to have a velocity of nearly 3000 feet
per second In order to utilise all the kinetic
energy of the steam the peripheral velocity of a
turbine having a single bucket wheel would have
to be nearly one half of the initial velocity of the
steam, or 1500 feet per second, which is over three
times the peripheral velocity of the wheelsin the
Curtis turbine.

The Curtis steam turbine is made in a number
of sizes, ranging from i|- kilowatts to 5000. All of
the machines below 500 kilowatts are made with
a horizontal shaft, and are direct-current machines.

\This article was specially written for Progress by Mr. Temphn, who has until recently represented
the GeneralElectric Co. m Chnstchurch, where his Company has supplied the

whole of the electric plant for the new Corporation tramways.)

...THE...

CURTIS TURBINE.
By J. R. TEMPLIN.

The vertical shaft is supportedon what is called
a step-bearing, upon which the whole of the revolv-
ing parts are supported, and which maintains the
revolving and stationary parts inexact relation to
each other continually. This step-bearingconsists
of two cylindrical, cast-iron discs bearing upon
each other, and with a central recess in the bottom
part to receive the lubricant which is forced in
withsufficientpressure tolift the revolvingpartsand
the top piece of the step. Thus, the wholerevolving
part turns on a thin film of water, as water is
the lubricant used. The water, after passing
between the discs, flows upwards and lubricates
a guide-bearing which is supported by the same
casing, and which helps to align and steady the
shaft. The shaft is protected from rusting by a
base sleeve which is shrunk over it. After the
water passes through this bearing it flows off into
the base of the turbine and into the condenser.
The sleeve is made of white metal, and can easily
be removed m case of necessity. It is therefore
clear that the friction must be very slight. For
example a 500 kilowatt turbine will revolve four
or five hours after the steam is shut off. All of the
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* About i^ indicated horse power.

Those of 500 kilowatts, and over, are made with
a vertical shaft, thereby avoiding all imposition of
weight on cylindrical bearings and the tendency to
deflect the shaft, which might be due to unequal
expansion— a very important factor in large-sized
turbines. The result of this is compactness and
simplicity of construction.

5OO-K.W. CURTIS TURBINE.

wasnot developed,and further interest ceased until
1884, m which year a Swede named De Laval
perfected the impulse turbine. With improved
conditions of manufacture De Laval soon went
past the efforts of the earlier experimenters, and
gave the world a workable and valuable machine.
Steam flowed through a nozzle on to a single vane
wheel; and the revolutionsper minute went up to
as high as twenty thousand.

The invention of the Parsons turbine, which
embraced anentirelynewprinciple, wascontempor-
aneous with the De Laval. The Parsons may be
termed a reaction-impulse turbine, for instead of
steam expandingthrough nozzles and then impact-
ing its energy to the wheel vanes, the expanding
is donein the blades themselves.

The Curtis turbine, which was invented in 1897,
differs materially from that of any other type of
steam turbine, in that it permits the use of com-
paratively low rotative speeds without introducing
any complicated mechanism. The normal speed
is 1800 revolutions per minute ; while the guaran-
teed speedvariationis four per cent,no load to full
load. However, on small fluctuations of load the
variationwill not exceed two per cent. The Curtis
turbine is designed to work continuously with an
overload of twenty-fiveper cent, and fifty per cent,

momentarily. Its efficiency is also demonstrated
in its economical consumption of steam per kilo-
watt*output, for with a full load it requires but
21lbs. of steam perkilowatthour. This, contrasted
with a reciprocating engine's consumption of 2ofts.
for each indicated horse power, leaves a great deal
to be said in favour of the economy of the later
machine. The turbineisdividedintostages (1and 2),
inwhich respect it may becompared toacompound
or triple expansion reciprocating engine. Each
stage may contain one, two, or more revolving
bucket wheels, whichutilise the powerof the steam
after it has been expanded from a set or sets of
expansion nozzles. The work is divided between
the stages— again similar to a multi-cylinder
engine— and thus permits a greater initial velocity
of the steam, which renders the actionof the steam
more efficient and perfect than could be obtained
were a lower initial velocity used. By means of
this arrangement of working with two stages
the energy of the flowing steam is more effectively
given up to the revolving parts, as the surface

SECTION OF CURTIS TURBINE SHOWING NOZZLES
AND BLADES.

latest designs are, therefore, provided with a brake
which bears on the lower surface of a chilled-iron
ring carried by the lower wheel. Thus, in case of
necessity the machine canbe stoppedvery quickly.
Should the water pressure be lost the bearings will
score somewhat and slowly wear away; but such
a contingency is not likely to prevent the continu-
ance of operation if the pressure is re-established.
However, m the event of the bearing becoming
much cut it can be taken out and faced off and
used again. The failure of the lubricating system
is reduced toaminimum, as almostallpowerhouses
have a hydraulic accumulator which will keep up
the pressure even though the pumps were to stop;
and the pumps are duplicated so that should one
stop the other would start up. The pressure
required to hold up the revolving parts depends
upon the size of the turbine, ranging from 185lbs.
to I25olbs. in the case of a 5000 kilowatt machine.
The amount of water required by the turbine is
regulated by a baffler, which consists of a square-
threaded screw, around which the water has to
flow, and the longer the thread the less the water
flowing. Thus there is a constantrelation between
the revolving and the stationary parts.

One of the most important features of the Curtis
turbine is the method of governing. The machine
is governedby changing the number of nozzles in
flow ; thus the variation of the load affects the
efficiency of the machine very little, barring the
rotation losses, which are constant with all loads.
Thus it is quite apparent that the efficiency of the
machineis much higher than if throttling wereused.
The governor is attached to the top of the shaft.
It is a centrifugal governordesigned by the General
Electric Company. It may be remarked, in pass-
ing, that one of the greatestproblems of the steam
turbine is to obtain a suitable governor for
high-speed work. There are plenty of governors
for low speed, but when highspeed is requirednone
of them will stand the test. The centrifugal
governor acts upon levers which operate a drum,
and on which there are segments of same number
as the valves. These segments, or cams, operate
fingers carrying contact points, which close an
electro-magnetic circuit controlling a pilot valve,
which m turn operates the main valve. The main
valve is abalanced valve,having livesteampressure
on the top and bottom when it is in the closed
position. By the action of the solenoidon thepilot
valve the live steam pressure is cut off, and at the
same time an exhaust port is opened,whichreleases
the steam on top of the mainvalve and thusallows
the main valve to be openedby the steam pressure
under it. As the load varies the number of valves
inoperation changes. Onaregular loadone valve
will be opening and closing constantly.

A very important item in operatinga turbine is

TOP OF CURTIS TURBINE SHOWING COMMUTATOR.
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the strainer can then be closed over the spoon, and
the leaves thus mpnsoned prevent any drips or
disfigurements of the table cloths. The handle
open with a scissor-like action on a slight pressure,
and close automatically after use. As to whether
this novelty willadapt itself to New Zealand tastes
remains to be seen.

A NOVEL TEA STRAINER.

The annual export per capita in the United
States is £4 5 o; in New Zealand it is nearly* * * * ¥

A MOMENTOUS PROBLEM.— Is the de-
velopment of the human intellect limited ? is
a question propoundedby J.Y.J., of Seymour. In
the course of an interesting contribution, which
only the manydemandson our spacedebar us from
inserting in full, our correspondent avers that so
far as that portionof the brain forming the seat of
the inventive faculty is concerned there appearsno
reason why its activities maynot increase consider-
ably. Apparently even with the present ratio it
seems to be merely the amount of practical know-
ledge andmaterialavailablethat limits the innumer-
able combinationsit is able to produce.

to a screw axis which revolves along the toothed
edge of a circular indicator. To turn this once
requires an expenditureof lungpower equal to 100
cubic inches. That the use of this appliance,
besides being a source of considerable amusement,
is extremely beneficial, is shown by the fact that
one who at the first attempt can register no more
than 100 cubic inches willdiscover that after some
practice he can exhale 150or 200 cubic inches, then
250, and so on until he attains his full capacity.
The tester is obtainable in Melbourne from the
Union Manufacturing and Agency Company.

The prevention of smoke depends upon the
application of certain principles governing com-
bustion, which are more of less understood. The
application of these principles involves three fac-
tors— (1) The device in which the combustion is
to take place, including the accessories thereto;
(2) the materials to be burned ; (3) the method and
conditionsunder which the deviceand the materials
referred to above are manipulated. That which
may be the best device inoneplace may not be the
best in another, the prevention of smoke at any
particular establishment being a problem depend-
ing on the applicationof general principles.

There is ample room for improvement in the
brakes usually employed on road vehicles. Some
of the patternsnow inuse were probably familiar tc
prehistoric man. An automatic brake has been
brought out, principally for heavy vehicles, that
promises to be widely adopted. When a vehicle
to which the device is attached is decendmg a gra-
dient, or when the speed of the horse or horses is

reduced, the brake acts automatically, by means
of the pressure on the breeching m a one-horse
vehicle, and the backward pullon the collars when

A SIMPLE LUNG-TESTER,

appear perfectly balanced before it reaches the
critical speed at which point it changes from its
static to its dynamic centre, while after it passes
that point the balance may be entirely different.

Thus, m anecessarily restricted space, the writer
has endeavoured to explain the principle of the
Curtis turbine. Results prove that this machine
is not only more economicalm the consumption of
steam per kilowatthour than the ordinary recipro-
cating engine, but that the costs of oil, labour and
repairs are all lower m the running of the turbine.
The first cost is considerably less than that of the
reciprocating engine, and the floor space required
for the turbine is also less by nine-tenths.
Itis difficult to prophecy the future of the turbine,
but it is quite certain that for electrical power
work, in all its branches, the machine is a pro-
nounced success.

2OOO-K.W. CURTIS TURBINE.

This arrangement gives to the cattle freedom, yet
security. Itkeeps them as clean as the rigid stan-
chion, and yet gives such liberty of action that
when standing the head can be turned so as to lap
the sides, as whenloose; or to rest it on the body
when lying down. There is no weight on the neck,
no chafing of the head with ropes or chains, and
no possibility of cattle getting loose, or of lying in

the droppings. ******
It is a truism of modern physical culture that

perfect health is impossible withoutdeepbreathing.
The valueof the ingenious lung-tester and developer,
illustratedherewith, should, therefore, be apparent
to all. The breath is blown through a rubber tube
on toasmallrevolving fan. Thesaid fan is fastened

AN IMPROVED CHATN-HANGING CATTLE STANCHION
into the bakehouse for setting and drawing each
batch, thus ensuring that all the loaves are baked
for the same length of time, and are, therefore,
uniform in colour, weight and appearance. Un-
doubted economy is obtained with the continuous
working of the oven thus made possible. A com-
plete plant of Messrs. Werner, Pfleiderer and Per-
kins' ovens and machinery has just been installed
m the newbakery of Abel andCo. Limited, of New-
ton, Sydney. This firm informs us that although
not yetactually workingall the machineryor ovens,
they are ma position tosee that theplant iscapable
of doing all that is claimedfor it.

*A****

In the famous Lebaudy air-ship the principleof
the navigable balloon is combined with the use of
horizontal and vertical aeroplanes. A horizontal
aeroplane,which is canvascovered, forms aplatform
suspended from the under surface of the balloon
proper. Below this the car is suspended by cables.
The maximum girth of the balloon, which m no
section is perfectly cylindrical, is 9.8 m., and the
total length from end to end 58m. A balloon-
ette is arranged inside the balloon, and is kept in-
flated by a motor-driven fanm the car. The motor
is of 40-h.p., of Daimler type, water-cooled, and the
petrol tank is placed under car and motor. Two
bladed propellersare used, one on either side of the
car, their shafts being driven by bevel gearing from
the engine shaft, the speed being from 800 to 1000
r.pm. It is claimed that this air ship will sail
closer to the wind than any of its rivals, and also
that speeds of 40hm. per hour instill air i">ave>been
attained.

******
Herewith is shown an illustration of a new

tea-strainer. The liquid can either be
poured direct into the spoon on the left-handside,
when the leaves will remain m the bottom thereof,
or it can be poured into the strainer on the right-
hand side. If the tea is poured as first described

OVENS OF A MODERN BAKERY

iCOMFORT ,FOR jCATTLE.
vAn improved cham-hang-ng cattle stanchion, of

American origin, is clearlyshown m the accompany-
ing illustration. A short chain is used to secure
the fastener to the topbeam, so thatit is suspended
one and one-half inches clear of the bottom sill
It is also fastened to the bottomsill by a chain of
sufficient length to allow it a motion which is free
and easy in all directions, as well as in rotation.

Machinery and

Appliances.

two horses are used. If desired the brake can
also be workedby a foot or hand lever, and can be
locked on or off when necessary.

******
The latest and most advanced type of any baking

ovenisrepresentedm the accompanying illustrations.
This shows a range of six of

"
Telescocar

"
draw-

plate ovens erected m the bakery of the Kettermg
Co-operative Society, Kettermg, England, by the
engineering firm of Werner, Pfleiderer andPerkins
Limited, London, W.C. Actual experience shows
that two ovensof this type are capableof a regular
output of 120 sacks per week with five men. The
soleof the oven is drawn out of the bakingchamber

the balancing of the revolvingparts so as toprevent
vibration. Itis essential that the balancebe good
in order to prevent undue wear in the bearings ;
and, in the case of direct-current machines, to
facilitate good commutation. The balancing of
the turbineit elf is done before the fieldor armature
is put on the discs, or wheels, beingprovided with
holes in which weights can be screwed if necessary.
Then the machine is balanced with the field, or
armature, in position, the balancingbeing done in
the revolving part of the generator. Itmay be of
interest to some to note that the machine may
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All the elements that exhibit Radioactivitypossess
high atomic weights— uranium 240, thorium 232,
radium 225. From this it appears that there is

goingonmnaturea changeresultingin thebreaking
down of elements of high atomic weight. Itmust
be left as a problem of the future to ascertain
whether all the known elements are products of a
similar change

Alpha-rays,when examinedthroughalens,appeared
as flashes or scintillations. The instrument kncwn
as the spinthariscope simply consists of a magnify-
ing glass focussed on a screen of crystalline zinc

sulphide, above which at a distance of about \ in.

is a pointer holding a minute fragment of some
radium preparation.

Foralong time the exactnature of the AIpha-iays
remained unknown, till Professor Rutherford in
1903 showed that they consisted of positively
charged particles, since they were deviated in an
intense electric field. Professor Rutherford now
considers that these Alpha-partides are atoms of
helium.

Beta-~RAYS.— These produce a powerful fluores-
cenceandact stronglyon aphotographicplate. They
appear to be identical with the cathode rays of
Crookes, that is they are electrous particles one
thousandth of the weight of a hydrogen atom,
bearinganegativecharge andmovingwithavelocity
almost as great as that of light. In consequence
of the fact that they are negativelycharged, these
Z?<?ta-particles are deviated m an electric field like
the but toa greater extent andin
the opposite direction.

Gamma-RAYS.— These are characterised by their
extraordinary power of penetration, being readily
detected after passing through five feet of wsiter.
They cause fluorescence and have a photographic
action. When heatedby the most powerfulelectric
or magnetic fields, they remain undeviated; 111

this respect they resemble the X-rays, though they
have a far greater penetrating power. Recent
experiments by Rutherfoid have shown that the
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Radioactivity.

By P. W. ROBERTSON, MA ,F.C.S.
(RhodesScholar.)

A prominent landmark at Petone is the new brick
chimney stack of the Wellington Woollen Mills,
which is 130ft. high, and is claimed to be the most
graceful and best proportioned chimney in the
colony. Nearly has been spent in build-
ings and plant withm the last two years. This,
with the originalmill and plant, makes one of the
largest and best equipped mills south of the line.
Two Lancashire boilers, 36ft. x 8ft. tested to a
pressure of 3401b. and to.work at a steam pressure
of 170ft). to the square inch, have replaced the
original five boilers. These new boilers weigh
30 tons each, and are fitted with every up-to-date
appliance for economy andsafety. The newengine,
which replaces the old 240-h p., is of thehorizontal
tandem Corliss condensing type, fitted with all
latest improvements, including an electric stop
motion, which can be operated by the youngest
employee from any part of the mill, in case of an
accident, bringing the engine to a standstill in- \u25a0

stantly. The fly-wheel is 16ft. mdiameter, weighs
16 tons and makes 75 revolutions a minute.
The poweris transmittedby 14 finch drivingropes.

Perhaps no scientific discovery ever aroused
such excitementin the minds of men of science, and
among people generally, as Radioactivity • for
experimentalresults have been obtained that seem
tobe contrary to the law of conservation of Energy
and the Atomic Hypotheses, which are the very
foundationof modern Chen istry and Physics.

Radioactivity may bedenned as the spontaneous
emission of radiations capable of passing through
substances opaque to ordinary light and having
the power of discharging electrified bodies. In
addition to this they are able to cause fluorescence
-and fog a photographic plate. This property is
possessed by several elements and their compounds,
more especiallyradium, and to asmaller degree by
uranium and thorium, all of which elements are
characterisedby highatomicweights.

The originaldiscoveryof Radioactivitywas made
in the caseof the uraniumcompoundsby theFrench
chemist Becquerel, in 1896. Two years later
Schrridt and Mme. Curie discovered independently
that thorium and its compounds had the powerof
emitting radiations of a similar nature. Mme.
Curie then examined a number of compounds of
uranium and found that they all were radioactive.
But m the case of certain minerals the activity was
greater than that exhibitedby an equalamount of
pure uranium. The mineral possessing this prop-
perty m the highest degree was pitchblende, an
impure oxide of uranium. Mme. Curie considered
that this substance must contain some unknown
element considerably more active than uranium
itself. The chemical examination of pitchblende
resulted m the discovery of two new substances
of enormously high activity. One of these separ-
ated out with the bismuth, and received the name
polonium. The other was found to remain with
the barium which was co verted into its chloride.
By fractionally crystallising this a greatnumber of
times, at last a minute quantity of a subrtance
free from barium was obtained with an activity
two million times that of uranium. This proved
to be the chloride of a new element to which, 111

consequence of its characteristic property, Mme.
Curie gave the name radium.

Radium chloride is slightly luminous inthe dark,
and its radiationsproduce intense luminescence on
many substances, such as the mineral willemite
(zinc silicate). In addition they are capable of
exerting a powerful chemical action on many sub-
stances. Glass and even quartz is discoloured,
yellow phosphorous is converted into the red non-
inflammable variety, and iodine is rapidly liberated
from lodoform. A solution of radium chloride in

water causes decompositionm the same manneras
electrolysiswiththe continuous liberation of oxygen
and hydrogen. Radium compounds have a power-
ful physiological action. Unfertilised ova when
acted on by the radiations develop without fer-
tilisation by spermatozoids. The action of the
radiations on the human skm is to destroy the
epidermal tissues, producing a painful burn which
takes a considerable time to heal. Inconsequence
of this property, radium has been successfully em-
ployed m curing certain forms of surface cancer,

butithasno apparenteffect on deep-seatedtumours
The most remarkable property of radium was

discovered by M. and Mme. Curie, who in 1902
startled the world with the announcement that it

Gamma-raysarecaused by the expulsionof the.Beta-
particle and that the two types of radiation are
proportional to each other.

As the radiations are emitted from the radioactive
elements fundamental changes occur and new sub-
stances are produced. Thus in the case of uranium,
the first product of the change can be separatedby
heating a uranium salt with excess of ammonium,

carbonate, when a slight precipitate is obtained
many times more active than the original uranium.
This is known as Uranium-X, and Becquerel has
shown that in a year it loses itspowerof radiation,
whilst the bulk of the uranium regains its original
activity.

The first product m the case of radium is aradio-
active gas, which has received the name Radium
Emanation. Ithas allthe propertiesof a gas, being
incapable of penetrating through glass or metals,
but readily diffusing through porous substances.
It liquefies under the influence of extreme cold.
From the fact that it is not altered by such drastic
treatmentaspassing through concentratedsulphuric
acid, or passing electric sparks through it when
mixed with oxygen,it is considered to be amember
of the Argon group of elements. It emits Alpha-
rays, and in a short time (four days) loses the
greaterpart of its activity and is changed intoother
transformation products. In consequence of this-
emanation, radium has the property of imparting
Radioactivity to surrounding objects.

Radium appears to bea transformationproduct
of uranium, though the rate of change must be
excessively slow. The changes undergone by
radium itself are represented by Rutherford as
mabovediagram.Thetimesgivenineachcaserepresenttheaveragelengthoflife,andmustbedirectlyproportionaltotheamountcapableofexistenceatonetime.Thequantitiesofuranium,radiumandpoloniuminpitchblendeisintheratio109:103.1,whichis-practicallythesameastheratioofthenumbersrepresentingtheiraveragelife.OurknowledgeofthechangesthatoccurinthecaseofthoriumisalmostentirelyduetoRutherfordandSoddy.Theyshowedthatifthethoriumhyd-roxideisprecipitatedfromsolutionwithammonia,theprecipitatenolongergivesAlpha-raysandtheBeta-radiationisconsiderablyreduced.Onevapora-tingthesolutiontodrynessanexceedinglyminutequantityofasubstancewasleftemittingbothAlphaandBeta-rays.ThistheycalledThorium-.X'.Itgraduallylosesitsactivityatthesamerateatwhich,thethoriumfreedfromThorium-Xregainsits-powerofradiation.Thorium-Xproducesaneman-ationinthesamemannerasradium,andisalsocapableofcommunicatingRadioactivitytobodiesinitsneighbourhood.maintainsitself5°F.mtemperatureabovethesurroundingobiects.Thusradiumcontinuallyemitsenergyintheformoflightandheat.ThelatestdiscoverymconnectionwithradiumisduetoRamsayandSoddy,whoshowedin1903thatoneoftheproductsofthebreakingdownoftheradiumatomwashelium,thatpeculiarelementwhosepresencewasrecognisedonthesunbeforeitwasknownontheearth.ThiswasfullyconfirmedbytheexperimentsofHimsteatandMeyerm1904.Theradiationswhichareemittedbyradiumarenothomogeneous,butconsistofthreeclassesofrays.ThesehavebeennamedAlpha,BetaandGamma,respectivelyafterthethreefirstlettersoftheGreekalphabet.Alpha-RAYS.—Thesearecharacterisedbyhavingafeeblepowerofpenetrationcompletelyabsorbedmafewinchesofair.SirWilliamCrookesshowedthatphosphorescenceofzincsulphideunderthe9



twenty-twohavingbeenconstructedbytheJohnStevensonCo.,ofNewYork,andfivebyMessrs.Boon&Co.,Christchurch;withtheseareusedadozenconvertedtrailers.Twonoticeablefeaturesofthenewcarsare:—(i)theintroductionofairbrakes,insteadoftheWestinghousemagneticbrake,jand(2),anAmericansystemofcleverlydevisedlife-guards,whicharesaidtobeabletopickupanylivingobjectfromthetrack,withoutharm,eventhoughthecarbetravellingattherateoftwentymilesperhour.Thecarsarepickedout111greenandcream,andaltogetherpresentanexceedinglysmartturnout.ThegaugeisthenationalgaugeofGreatBritainaswellasthecommononeinEuropeandthemostfavouredoneinAmerica.ItwasusedbytheelderStephensonfortheLiverpoolandManchesterRailway.Itis4ft8-|-inwide,andwasformerlyknownasthenarrowgauge.Thebroadgauge,7ftwide,whichwasonceadoptedontheGreatWesternRailway,hasbeendiscardedandisnowalmostforgotten.Whenthewholesystemhasbeencompleted,therewillbetwenty-ninemilesthirty-threechainsofsingletrackandtwomilesthirty-onechainsofdoubletrack,thelatterbeingusedwithinthecitybelts.Therailsareofsteel,andthebesthematiteorehasbeenusedmtheirmanufacture.The92lt>.groovedrailswillbeusedonthestraighttracksoverthewholesystem,withtheexceptionofaboutfourmilesontheSumnerline,wherethecon-structioniswhatisknownasthe"livetrack."TheexceptionhasbeenmadeonaccountofthelinetherebeinglaidnexttoanarmoftheEstuary,andtheSINGLE-TRUCKCOMBINATIONCAR,*Theearningcapacityofanordinaryboxcaronshortrunshasprovedtobetwentypercent,betterthanatwo-decker.fTheWestinghousemagneticbrakewillbefullydescribedinnextissue.POWERHOUSEANDCARSHED.
Novemberi,1905.PROGRESS.*TheCurtisturbineisdescribedatlengthinthisissue.TheChristchurchelectrictramwaysystem,whichwasopenedfortrafficon5thJunelast,hasthedistinctionofbeingtheonlyonehavinga600-voltdirectcurrentsouthoftheline;andexpertsaffirmthatthegeneralequipmentandrolling-stockneednottakeasinglepointofsuperiorityfromanyothersysteminAustralasia.ThepermanentwayandoverheadwiringaremuchthesameasthosemvogueattheotherNewZealandcentres,withtheexceptionthatthefeederwiresarecarriedalongthetopofthestreetpolesinsteadofthroughconduits.Chiefinterest,however,liesinthemotivepoweratthecentralstation,andthisbecauseoftheintroductionofthesteamturbine.*Therearetwotwo-stage,verticalCurtisturbinesconnecteddirecttotwo600-volt,500-kilowattgenerators,andonesetiscapableofsupplyingthewholeofthemotivepowerfortheserviceasitisatpresent—12miles21chains.Theseturbinescondensetheexhauststeamintheordinaryway—thecondensingoutfitbeingsuppliedbytheAlbergerCondenserCo.,ofNewYork.Theairpumpandcentrifugalpumpinconnectionwiththecondenserarebothdrivenbyelectricmotors.Thecircu-latingwateriscooledbyanAlbergercooling-tower,whichhassufficientcapacitytocoolenoughwaterforthewholeplant.Theauxiliariesmtheengineroom,exceptingtwo6x2x6Worthingtonslow-speedpumps,areelectricallydriven—theairpump,centrifugalpumpandwater-coolingfanbymotorsof15,soand40-h.p.respectively.Theaircompressorinbasement,whichkeepsalltheelectricalmachineryclean,isalsodrivenbyelectricity.A20-kilowattmarineset,forlightingthestation,completestheauxiliaries.InordertoconformwithBoardofTraderegulationstheplantissuppliedwithwhatareknownasboosters—fivenegativeandonepositive—whicharemrealitysupplementarydyna-mosinstalledforthepurposeofre-inforcmgthecurrentonlong-distancelines.Thepositivetransmitstheextracurrenttolinesfurthestfromthecentralstation,whilstthenegativesareusedtopullbackthecurrentthroughoverheadreturn,thusminimisingagainstriskofelectrolysiswhichiscausedbythecurrentcomingbackthroughgroundreturn.Allcablessuppliedinthisinstallationarelead-covered,inordertoensureperfectinsulationandsecurityagainstfire.Theboilerroomisrepletewiththemostmoderndevicesfortheefficientandeconomicalraisingofsteam.TherearethreeBabcockandWilcoxwater-tubeboilers,eachcapableofevaporating6000tb.ofwaterperhour,andworkingunderapressureof1501b.ThesefinesteamingboilersarefittedwithB.&W.cham-gratestokers—-acontrivancewhich,slowlymovedbyELECTRICTRAMWAYSOFNEWZEALAND.No,I.---Christchurch.a2-h.p.verticalsteamengine,conveysthecoalfromoverheadbinstothefurnaces;andtheoutcomeisaconsiderablelesseningofthesmokenuisanceonaccountoftheinstantconsumptionofgasesbeforetheyhavetimetorise.Themainfluepassesthroughaneconomiser,therebyheatingthefeedwateruptoahightemperature.TheboilersarefittedwithB.&W.superheatersguaran-teedtosuperheatboilersteamto2OO°F.Thereisaninjectortoeachboilerincaseofbreakdowntofeedpumps.TwoofBlake'sfeedpumpscom-pletetheboilerroomoutfit.Themamswitchboardisconsideredtobethefinestsouthoftheline,itbeingofpolishedslateandsurmountedbyaclockandornamentalscrollbearingthenamesoftheChristchurchTramwayBoard.Thepanelsoftheboardarethirty-oneinnumber,madeupasfollows:—tenfeeder,twopositiveboosterfeeder,fourboostermotorfeeder,onesummation,threemachine,tennegativebooster,andonelighting.Therollmg-stockconsistsof:—two-deckdouble-bogiecars*—animprovementontheWellingtontwo-deckers,whichhaveonlyfourwheels;com-binationdouble-bogiecars—withnearlyafootclearspacebetweenkneesofpassengersandbackoffrontseat;andthehandyfour-wheelboxcars—similartothoseofDunedin,withvestibuleateitherend.Therearetwenty-sevennewcars—10



RecentdecisionsoftheSupremeCourtontheinterpretationof"TheContractors'andWork-men'sLienAct,1892,"havesomewhatupsetthepreconceivednotionsoflaymenastotheprotec-tionaffordedthembythatStatute.AshortstatementoftheexistingpositionofthelawmayperhapsgiveleadersofProgressaclearerideaoftheirrightsandremediesundertheAct,andthecoursetopursueiftheywishtotakeadvantageofit.TheActgivesthreeremediestocontractors,sub-contractorsandworkmenforworkdonebythemunderacontract,(thetermworkincludingthesupplyofmaterials),viz—(1)Alienuponlanduponwhichanyworkisdone.(2)Ahenuponachatteluponwhichanyworkisdone.(3)Achargeinfavourofsub-contractorsandworkmenuponmoneyspayableundertheoriginalcontractoranysub-contract.Thisarticleisconfinedtoliensuponlandandhensjinfavourofcontractors.Astheworkmostcommonlydoneuponlandinrespectofwhichhensareclaimedistheerectionofbuildings,thatwillbeforsimplicity'ssaketheonlykindofworkhereafterreferredto.Priortotheactof1892acontractor,merchantorworkman,whosematerialsorlabourwereexpendedmtheconstructionofabuilding,hadnosecurityoverthelandonwhichifwaserected.Hisremedyfornon-paymentwasapersonaloneonlyagainsthisemployer.Thecontractorcouldsuetheemployerinacivilactionfortheamountdue,andhavingobtainedjudgment,couldthenexercisesuchpowersofdistress,execution,judg-mentsummonsorbankruptcyasthelawgivesallcreditors.In1892theLegislaturepassed"TheContractors'-Workmen'sLiensAct,"basedonthebillintro-ducedintotheQueenslandParliament,andpre-paredbySirSamuelGriffiths,whotookhisbillfromanOntarioAct,whichinturnseemstohavebeencopiedfromoneofthemanyLienActsintheUnitedStates.InthatcountrytheseliensareknownasMechanics'Liens.EachStatehasitsownlawonthesubjectwithitsownpeculiarities,andtherehasbeenagreatmassofconflictingdecisionsuponalmosteverypointthatcouldpossiblyarise.TheNewZealandActwaspassedtogiveprotectionagainstdishonestorinsolventemployersandcontractors.Ifemployersandcontractorswerebothsolventandhonestnoremedywouldbeneeded,forallthoseemployedonthecontractwouldbepaidmfull.Theinten-tionoftheLegislaturewastogivethosewhosematerialsorlabourswentintoabuilding,somesecurityoverthelandonwhichitwaserected—inotherwords,theland,totheextenttowhichithadincreasedinvaluebythematerialsandlabourbestoweduponit,shouldbeburdenedbyachargeinfavourofthosewhohadincreaseditsvalue.TheStatute,aftersomecomplicateddefinitions,enactsthatcontractors,sub-contractorsandwork-men(whichtermsinculdemerchantssupplyingmaterials)havealienontheinterestoftheemployermthelandonwhichtheirworkwasdoneforthecontractpriceofthatwork.Iftheownerofthelandisnothimselftheemployerheissubjecttoahenonlytotheextenttowhichhehasconsentedinwriting.Section6prescribesthatifamortgagebedulyregisteredagainstthelandbeforeahen,itshallhavepriorityovertheotherunlessthemortgageebeapartytothecontract.Othersectionspro-videthat,inorderthatalienmaynotbeextin-guished,thehenormustdothreethings•—(1)Withm30daysafterthecompletionofhisworkserveanoticeinaprescribedformclaimingalien.(2)Within60daysaftersuchcompletionissueasummonsintheMagistrates,DistrictorSupremeCourt,accordingtotheamountinvolved.(3)Within30daysaftersuchcompletionregisterthelemintheDeedsRegisterofficePARTIByH.F.vonHaast,M.A.,L.L.B...Legal..CONTRACTORSLIENSONLAND.orLandTransferoffice(accordingasthelandisunderoneortheothersystem)byregisteringacopyofthestatementofclaimandaffidavitverifyingitcertifiedascorrectbytheproperofficeroftheCourtinwhichsuchclaimisfiled.Untilrecentlycontractorshavebeenundertheimpressionthataslongastheyfollowedthepro-cedureprescribedasabovetheirhenoverthelandwassafeandcouldnotbedefeated.Section29,however,takesawaywithonehandwhattheLegislaturehasgivenwiththeother.Thatsectionstatesthatiftheclaimoflienisnotregisteredwithin30daysafterthecompletionofthework,thelienshallbeextinguished,apparentlycontem-platingtheexistenceofalienwhichistobesnuffedoutbynon-registration.Thesection,however,concludes•"Untilregistration,thelandshallnotbeaffectedbyhenorclaimoflien."Thecon-structionrecentlyplacedonthesewordsgoesfartorendernugatory,sofaraslandisconcerned,theprotectionthattheActpurportstogive.Enpassant,oneoftheinconsistenciesoftheActmaybepointedout:althoughonesectiongivesthecontractor30daysforhisnotice,and60daysforhissummons,section29makesitnecessarytoissuethesummonswithin30daysandtoregisterwithinthattimeacopyofthestatementofclaimwiththesummons.Recentdecisionshavelaiddownthefollowingrules:—Theheniscreated,notbynoticeorbyregistration,butbytheStatute;butuntilitisfinallyenforcedisamerefloatingorinchoatecharge.Itisunaffectedbythebankruptcyoftheowneroftheland,andnoticeofclaimoflienandproceedingstoenforceitareeffectual,eventhoughgivenortakenaftersuchbankruptcy.Untilthelienisregistered,however,thecontractorhasnorealsecurityoverthelandforhisdebt.Atanymomenthisclaimmaybedefeatedbythepriorregistrationofatransferoforotherdealingwiththelanduponwhichheisclaimingthelien.TheActappliestoalllands,butforsimplicity'ssakeonlylandundertheLandTransferActwillbereferredto.Itisimmaterialwhetherthetransferordealingbebythewayofgiftorforfullconsider-ation,innocentorfraudulent,orwhetherthetransfereehadorhadnotnoticeofthecontractorsclaimoflien.Themereregistrationofthetransfergivesthetransfereeabsolutepriorityoverthelienor,althoughthelienorhadnosuspicionthatanychangeofownershipwastakingplace,andalthoughthetransfereeknewthatthecontractorwasbeingdeprivedofhisclaimoflien.Ifthetransferisregisteredbeforethelien,thelatter,thoughregisteredwithinthetimeprescribedbytheAct,hasceasedtofloat.Itisdrowned,andnodiligenceonthepartofthecontractorcanresuscitateit.Further,iftheownertransfersthelandwhenthebuildingonithasonlyjustbegunandthecontractor,knowingnothingofthetransferandhavingnoreasontosuspectachangeofowner-ship,continuestosupplymaterial,hehasnoremedyagainstthelandoragainstthetransferee,noteveninrespectofthematerialssuppliedsincethetransfers,andnotevenalthoughthetransfereeinhistransferstipulatedthatthetransferorshouldcompletethebuilding.Forthetransferee,althoughtheowner,hasnotconsentedinwritingtothelienandhasbeenheldnottobewithmthedefinitionofemployer.ContractorsmaydeclarewithMr.Bumblethat"thelawisahass,"butsuchisthelawuntilitisalteredbytheLegislatureorreversedbyahigherCourt.Thisinterpretationopensthedoortoallkindsoffrauds—transfersbyhusbandstowivesorfriends,bogusmortgages,andahundredandonedeviceswhichcanreadilybecalledtommdtodefeatcontractors'liens.ItmakestheActasnareinsteadofashieldforcontractorswhoareinducedtogivecredittoimpecuniousspeculators,relyingontheprotectionwhichtheysupposetheActaffordsthem.Untilthelawisaltered,therefore,mer-chants,iftheyhaveanydoubtastothehonestyorsolvencyofthebuilderwhomtheysupplywithmaterials,orofhisemployer,shouldeithertakeamortgageoverthelandofthebuilder,ifheisbuildingonhisownland,forthevalueofallmater-ialstobesuppliedforthejob;orwhenevertheysupplymaterialstoasubstantialamountshouldgivetherequirednotice,issueasummonsandregisteritagainstthelandwithoutdelay.Inthelattercasequiteanumberofsummonsesmighthavetobeissuedinthecourseoftheerectionofabuilding,aprocedurewhichwouldmeanincreasedexpenditureandworrytothebuilderandownersandwouldinjuretheircredits,anddoubtlessaftertheregistrationofonelienpromptrecoursetoanothermerchantnotquitesokeentoprotecthimselfaccordingtotherequisitesofthelaw.Thelawmayintheoryrequiretheregistrationofaseriesofliensduringtheconstruc-tionofabuilding,butinpracticesuchacoursewillbefoundquiteoutofthequestionbybusinessmen.
72K)"T"railshavebeenadoptedforthatpartofthepermanentway.The95ft.girderrailswillbeusedatallthecurves.Therailshavebeenbuttedtogether,endtoend,withgreatcare,andaredoublebonded.Allthebondshavebeenmanufac-[~Novemberi,1905PROGRESS.
Theaverageattendanceduringtheyearatalltheschoolsthroughoutthecolony,whichin1903showedafalling-offof664,roseto116,506in1904,anincreasefortheyearof3459.Thisisagreaterincreasethanhasbeenshowninanyoneyearsince1894.Theincreaseabovetheattendanceduring1902(113,711),thehighestrecordedpreviously,\u25a0was2795.whomtheconstructionalresponsibilityhasrested,retainsthepositionofEngineer-in-chieftotheBoard;andMr.J.R.Templin,oftheGeneralEhctncCo.,hassuccessfullyundertakenthetaskofinstallingtheelectricalplantonbehalfofthatcompany.Thecostofthissystemwhencompletedisestimatedatpermile,andwasvotedfortheinstallation.Mr.F.C.Chamberlain,Engineer,ChristchitrchTramwayBoard,turedwithasteelcoremtheformofadouble-headedrivetcastintoacopperterminal.TheyareknownastheGeneralElectricCompany'sribbonbond.TherunningofthewholesystemiscontrolledbytheChnstchurchTramwayBoard,ofwhichMr.WilliamReeceischairman,andMr.G.G.Steaddeputy-chairman.Mr.F.C.Chamberlain,onMr.Wm.Reece,Chairman,ChnstchurchTramwayBoard.11(Tobecontinued).



logicalimportance,andastillhighereducationalvalue;andnosystemofeducationcanbecon-sideredsoundwhichdoesnotregardthedevelop-mentofthespiritoforiginalinvestigationasoneofitshighestideals.AtthemeetingoftheFrenchAcademyonDecember24th,1877,itwasannouncedthatPictetofGenevahadliquefiedoxygen,bysur-roundingatubeofhighlycompressedoxygenwithabathofliquidcarbonicanhydride,thetem-peratureofwhichwaskeptat-1400Cbymeansofrapidevaporation.AtthesamemeetingitwasstatedthatCailletet,ofParis,hadliquefiedoxygenbyallowingthehighlycompressedgastosuddenlyexpand.Forgreatheatisdevelopedwhenagasiscompressed,andconverselyafalloftemperatureoccursifacompressedgasbeallowedtoexpand.TheLiquefactionofGases.ByPROFESSOREASTERFIELD,"(VictoriaCollege)Wellington.dayarticleofcommerce.Inthisrespect,however,theliquefactionofgasesisonlyanexampleofthefactwhichisnowrealisedbythinkingmen,andmustsoonerorlaterberecognisedbyoureducationalauthorities,viz:—thatthescientifictoyofto-dayisthepowergivingmachineofto-morrow.Scientificresearches,howeverabstruseandapparentlyuseless,haveanimmensetechnolo-Novemberi,1905PROGRESS.
Th?"JournalduPetrole"statesthatwateronlyquickenstheflameofpetroleumorofgasoline.PerhapsthemostnotableexperimentsupongasliquefactioninrecentyearsarethoseofDewar,carriedoutintheRoyalInstitutionmFaraday'soldlaboratory(seefig.2)Byallowingcompressedhydro-gentoexpandthroughafinenozzle,G,attheendofalongspiraltube,aroundwhichtheexpandedgaswasallowedtocirculate,andthusemployingtheprincipleof"reversedcurrents,"Dewarhassuc-ceededmliquefyinghydrogen,ataskwhichhaddefiedthelaboursofallpreviousinvestigators.Byboilinghydrogenunderreducedpressureinoneofhiswell-knownvacuumvesselsthetem-peratureiellsolowthatthehydrogenfrozetoasolidmass,thetemperatureofwhichwasonly130abovetheabsolutezero.Attheselowtem-peraturesindiarubberbecomesasbrittleasglass,leadaselasticassteel,mostchemicalreactionscease,andeggshellsacquirethepropertyknownasphosphorescence—trulyawonderfulchangeinthepropertiesofmatter.ItisnotimprobablethatmanyofFaraday'scontemporarieswonderedthatamanofhisabilitiesshoulddevotemuchtimeandlabourtosuchanon-utilitanansubjectasgas-liquefaction.Neitherhe,northemenofhistimecanhaveforseenthat,baseduponhisdiscoveries,asystemoffreezingmachineswouldbeconstructedwithoutwhichthefrozenmeatindustrycouldneverhaveorigin-ated.Theycouldnothaveanticipatedthatbvthepartialliquefactionofairtheoxygenwouldbeseparatedfromthenitrogen,andbecomeanevery-FIGURE2.Inmanycasesthehistoricalmethodoftreatmentleadsmosteasilytoaclearunderstandingofthesubjectunderconsideration;thisiscertainlythecasewiththesubjectofgasliquefaction.Northmore,ofLondon,liquefiedchlorinegasintheyear1805bycompressingthegasbymeansofabrasssyringe.EighteenyearslaterMichaelFaradayrediscoveredthefactthatgasescouldbeliquefiedbypressure,andtheapparatusheemployedwassosimplethatitisworthdescribing.FIGUREI.Inthelimb,A,ofabentglasstubewasplacedsomesubstancewhichwouldgiveoffthedesiredgasonwarming.Theendoflimb,B,wasthenhermeticallysealedbeforetheblowpipe.Uponheatingthelimb,A,sothatgaswasevolved,greatpressurewasdevelopedwithintheapparatus,andsomeofthegaswasliquefiedandcollectedinthecoldlimb,B.WiththissimpleapparatusFaradaydemon-stratedthatpressurealonewouldliquefysulphuret-tedhydrogen,cyanogen,carbonicanhydride,chlorine,sulphurousacid,ammoniaandlaughinggas.Thelastfivegasesareliquefiedbypressureonacommercialscaleatthepresentday.TheascertainedpressuresinFaraday'stubeswereashighassixtyatmospheres,andexplosionsweienotunfrequent.Faradayquicklyrecognisedthatcoldwasjustasgreatafactoraspressuremproducingliquefac-tion,andaidedtheprocessbysurroundingthelimb,B,ofhistubewithice,iceandsalt,orsomeotherconvenientfreezingmixture.Inhislaterexperimentshecompressedthegasesbymeansofpowerfulcompressionpumps,andcooledthecompressedgasesbyamixtureofsolidcarbonicanhydrideandether.Hewasunabletoliquefyoxygen;andthisgas,togetherwithhydrogen,nitrogen,andafewothers,resistedallattemptsatliquefactionformanyyears.Theywerethere-foreclassedtogetheraspermanentgasssFara-daybelievedthatthefailuretoliquefythes?gaseswasduetohisinabilitytoobtainsuificicntlylowtemperatures,ratherthananinabilitytogeneratehighpressures.ThisviewwasconfirmedbyNatterer,whofailedtoliquefythe"permanent"gasesatpressuresoftwothousandatmospheres.Amostinterestingobservationhadbeenmadein1822byCagniarddelaTour,viz—thatifasealedtubepartlyfilledwithwaterbeslowlyheatedtoatemperatureof3600C,thetubeappearstobeperfectlyemptyowingtocontinuitybetweentheliquidandgaseousstatesThomasAndrews,ofBelfast,showedin1869thattheremustbesucha"critical"temperatureforeachliquid,andthatabovethe"critical"temperaturenoamountofpressurecouldcausaliquefaction.Fromthistimeonwards,therefore,experimentersdirectedtheirattentionmainlytotheprocuringoflowtemperatures.TheprogressmadeduringthelastfewyearsintheOldWorldhasnotbeenlonginextendingitselftotheseshores,andfromthesuccessattainedbytheStraker5-tontippingwagon,importedatthebeginningoftheyearbytheAucklandCityCouncil,itisevidentthatthismodeoftractionforcartageofroadmetalandheavygoodswillbeadoptedbyallprogressivecouncils,contractorsandcarriersinthenearfuture.AmachinethatissuccessfulinnegotiatingtheverysteepgradesinandaroundAucklandcannotfailtobesuccessfulinanyotherpartofthecolony,andthefollowingreportontheworkingoftheAucklandStrakerwillproveofinterest.Theamountcarriedperdayhasvariedsomewhataccordingtodistance,butasaninstancethiswagonhastaken6loadsof5yardseachtoPonsonby,z\mileseachway,and6loadsof5yardseachtoCox'sCreek,about3^mileseachway.Thecostofrunning,takingtheaverageduringthethreemonths,worksoutat2d.pertonpermile,reckonedonthefollowingbasisofweeklyexpenses.—is.d.Fuelconsumption..150Lubricatingoil..60Wages......300Repairs,sofar,haveonlybeenofaverytriflingnature,butwouldbeamplycarriedoutat10/-perweek......10oDepreciation@15%..220InterestonCapital@5%14o717oFromtheaLovcfiguresitwillbeseenthatthiswagon,costingunder£8perweek,includingallworkingexpenses,depreciationandinterest,isdoingtheworkofsixtwo-horsecarts,thecostofwhichwouldbe£6perdayor£36perweek;sothatasavingismadeofperweek,oroverperyear.Inotherwordsthewagonwillbepaidforandasa\mgofmadeinthefirstyear'sworking.ThechieffeaturesoftheStrakermachineareitswater-tubeboilerwithits474tubes,enablingsteamtobemadeveryrapidly;andthewcnderfulpairof45-hp.compoundengineswiththeirpatentreversinggear;butthewholeofthemechanisminthismachineisup-to-date,andiscarriedoutinaworkmanlikemanner.TheStrakerSteamWagon.MichaelFaraday,12



PUNCTURECLOSERINPOSITION.presseddownbythefingers,itiscoveredwiththediscs,whicharesecuredinpositionbytheclip.Notonlyisapefeetandexceptionallycleanrepairmadebythismethod,withaminimumoftrouble,time,andinconvenience,butthepatchandthetyrearethoroughlyweldedandmadeasone.PLANOFDURYEAMECHANISMForrepairingcycleandmotortyresanoveldevicehasbeenintroduced.Itisknownasapuncturecloser,andconsistsmainlyoftwosmallcircularwoodendiscs,togetherwithametalclipforholdingtheminpositiononthetyres.Thepatchisaffixedintheusualwaywithsolution,butinsteadofbeingNovelTyreRepairer.ELEVATIONOFTHEDURYEAMECHANISMTheDuryeacarnageisatypicalAmericanrun-aboutofthemulticyhndertype,thatpossessesnumerousremarkablerecordsforreliability,speedandrapidhill-chmbmgpowers.TheDuryeasystemconsists,primarily,oftriplecylinders,withatwo-speedandreverseplanetarytransmissiongearonthemotorshaft,connectedbyashortchaintoalargesprocketonaliverearaxle.Theplanandelevationshowsthemotor,withcylindersinclined,placedundertheoperator'sseatattherightsideofthevehicle,whilethedrivingchainanditssprocketsarevonthe4eftsideofthevehicle,insidethebearingsonwhichthespringsrest.Themotor,A,issupportedbyanangle-ironframework,andtheshaftextensionwhichcarriesthetrans-missiongearisprovidedwithabearing,B.Bywithdrawingtwoboltstheentiretransmissiongearcanbetakenoutinlessthanfifteenminutes.Adistancerod,C,fromtheendbearingtotherearaxletakesthepullofthechaininadirectmanner.Themagneto,D,hasalongshaft,havingaflexiblepintnearthemagnetoandapulley,E,withgovernor,arrangedtoengagetheofairfromeachsideisdeflectedbywings;theheatedairpass-ingoutatacentralopening,L.ThewaterpassestoatubularpanelM,closingtherearofthevehicle,thenceforwardtothebottomofthewaterjacket,thenceupwardandbacktothetankbytheexpansiveeffectoftheheat.Ifdesired,pumpandradiatoraresupplied.Thetubularpanel,M,isprovidedwithflexiblehoseconnections,andisheldinpositionbyhooks.Threeoilcups,N,ofioo-milecapacity,andwithlargefillingopenings,areprovidedontopofthecylinders,theonlyoilcupsexceptonthemagnetoandwheels.Thesecupsfeedbygravitywhentheengineisrunning.Attheextiemerearofthevehicle,withopeningsslightlybelowhorizontal,isacylindricalmuffler,OMountedonthisisasuperheatingchambertoreceiveanyescapingSinceitsintroduction,thiscarhasalwaysbeenconspicuousforitsconsistentreliabilityandhill-climbingqualities.Itispurposelyconstructedassimplyaspossible,withoutsacrificeofefficiency,sothatitispossiblefortheownertoquicklylearnhowtodriveandattendtowhatadjustmentsmaybeneededfromtimetotime.Inpublicreliabilitytrialsandhill-climbmgcompetitionsduringthepastthreeyears,Wolseleycarshavecreatedaremarkablerecord,havingsecuredelevengoldmedalsandtwosilvermedalsinopencompetitionwitheverywell-knownmakeofcarThechassisissoarrangedthatallmechanismliesbelowtheframe,whichmakesitpossibleforanytypeofbodytobefitted.TheDuryeaMechanism.Novemberi,1905.PROGRESS.MOTORSandMOTORING.WOLSELEYI2-I5-H.P.TONNEAUfaceoftheflywheel.Thispulleyisofsuchsizethatthemagnetoturnsfastenoughtoignitewhenthemotorispushedoveracompressionquickly,andthegovernorpreventsexcessivespeedsdoingdamagetothemagneto.Fromthemagnetoonewireisgroundedontheframing,whiletheotheriscarriedeithertothecoilortotheswitch,ifbat-teriesareprovided.Thisswitchisathreewayaffair,towhichonewirefromthemagnetoandonefromthebatteryareattached,whilethethirdwiresgoestothecoil.Aspringkeepstheswitchcon-stantlyonthemagnetoexceptwhenthebuttonispushedtoconnectthebatteryinstead.Bythisarrangementthebatteryisusedforstartingonly,andisnotliabletobedamagedbyuninten-tionaluseorbyforgettingtheswitch.Thepushbuttonisplacedonthesideoftheseatmahandypositionforthelefthand,whiletherightusesthestartingcrank,orfortherighthandincaseitisneededwhendriving.Fromthecoilabarewireleadstothethreesparkplugsontopoftheengine.Alightpushonthebuttondisconnectsthemagnetowithoutconnectingthebattery,andleavesun-burnedchargesintheenginereadyforeasystart-ingbyturningoveronecompressionslowly.Alever,F,setsthehighclutchandthelowclutch,bothclutchesbeingfreewhentheleverismmiddleposition.Areversepedal,G,atthecentreofthevehicle,easilyreachedbytheheeloftheoperator,givesareversemotion.Inthelargesprocketanexpandingbandbrakeislocated,fromwhichacon-nectingrodpassesforwardtoaleverprojectingbelowthefloor.Thepivotofthisleverpassestothecentreofthevehicle,whereatoelever,H,ismounteduponit.Underthefloorhangsthegasolinetank.Attherearofthetankisawell,providedwithapetcock,],permittingeitheigasolineorwatertobedrawnoff—avaluableprecautionwhenonegetswaterwithgasoline.Thewatertank,U,iscarriedatthebackoftheseat.Ithas150airtubesintowhichacurrentsteamfromaventpipepassingdownwardsthroughthewatertank.Infrontofthefueltankisabatterycase,R,consistingofatinboxlinedwithinsulatingmaterial,mwhichsixdrycellsareplaced.Wolseley12-15-H.P.Tonneau.«Thiscarisshownfittedwiththetypeofbodymostgenerallyused,andisoneofthemostpopularmotorvehiclesinuseatthepresenttime.13



otherwisecouldnothavebeentouched,undercultivation."OriginallyAustraliamanufacturedallthesemachines,butnowshehasbeenforcedtobecontentwithhalftheturnover.Receivingeveryinducementfromlocalgovern-mentstostiflelocalindustry—free,oralmostfree,importandthetaxonrawmaterial—thegreatTrustisworkingnowfortheultimatecontrolofAustralasianmarkets.Thehomemanufacturerishopelesslyoutwittedinanyattemptatcom-petition.Themuch-vauntedtheoryofsafetybyreasonofourisolation,andtheconsequenthighfreightsrulingontheimportedarticle,isdissipatedbythefactthatRockefellerownsorcontrolsnearlyallthesteamerstradingbetweentheStatesandAustralasia,andthatbytheseshipshedeliversharvestingmachineryatanybigportmAustraliafor15/-pertoncubicmeasurement.Tobequitelaconicitshouldbestatedthatitactuallycosts25/-moretosendaharvesterfromMelbournetoSydneythantobringtheTrust'smachineallthewayfromNewYork.ThisiniquitouscuttinginfreightsandGovern-mentsanctionoftrustmethodswouldbemitigatedwereagriculturalimplementsmanufacturedmthecoloniesbytheCombine,butnotashillingisturnedtobenefitprimelocalmanufacturingindustry.True,theCombineofficialsdeclarethattheirtotalcashexpenditureforthelastfiscalyearinAustraliawasmexcessof;£140,000,outofwhichmorethanwaspaidtoemployees;butwhatapaltrysumisthiscomparedtotheroyaltiesandtheamountofwageswhichwouldcirculatemtheCommon-wealthconsequentuponthemanufactureofthebulkofagriculturalmachinerylocally,andwhatanabsurdlylowfigureiswhenregardedasoneyear'scontributiontotheCombine's"LocalIndustriesAnnihilationFund"—thefundsocun-ninglydirectedagainsthomemanufacturingenter-priseastocauseittolanguishwithmafewyearsoftheCombine'sfirstoperations.Wewillnowproceedtoexaminetheofficialstate-mentsoftheHarvesterCombinemAustralia—statementswhichforapparentgenerosityandbrotherlyregardforthefarmercannotfindtheirequalsmcontemporarybusinessrecords.Infactthesestatementswillshowthatthereisstillsuchathingassentimentinbusiness,andthattheAmerican,firsttoextolthe"hard-nut"policyinhisowncountry,ispreparedtoweepwithjoyonfindingthattheantipodeanpartialitytosentimentisjustthethin^tohelpsales.THE........HARVESTERCOMBINE,AMenacetoNewZealand.ByPHIL.GODFREY.Statement4:—"ItwillalsobeofparticularinteresttofarmerstolearnthatthiscompanyisnowcarryingonitsbooksanindebtednessfromthefarmersofAustraliatothesumofnearly-£200,000,thususingaportionofitslargecapitalinthebuildingupofAustralianagriculturalenterpriseThisisaverylargeproportionoftheentirecredit'extendedbyimplementmanufacturersandim-porterstothefarmersofAustralasia,anditisthereforeobviousthatwerethislargecredittobewithdrawn,theimmediateeffectmustbetheshorteningofterms,thecrampingofagriculturalcredit,andconsequenthardshipsoffarmersgenerally.ThousandsofPoundsoftheindebted-nessreferredtohasmatured,b%ithasbeenexten-dedtosuitthenecessityofthedebtors."ThesearetheplanksmtheAustralianplatformofthegreatHarvesterCombine—theCombinewhichhassofarsuccessfullyexploitedtheagricul-turalcommunitiesoftheUnitedStatesthatitnowcontrols"overnine-tenthsoftheimplementtrade,andbymethodsofextortion,constrictionandlaw-breaking,sodominatesthemarketsituationastocompelwhatoppositonisstrugglingagainstittodobusinessataloss."ThesearethelamblikesentimentsoftheCombinewhichstrovefortheconquestofthespentannuallybythefarmersoftheUnitedStatesfortools,implementsandmachinery,andtoturnthemtoitsownprofi-tableuse;theCombinewhichisnow,inthethirdyearifitsexistence,reapingfromthatayearlyprofitofeightypercentofwhichmaybecountedas"mererapineattainedbymethodsthatwouldshameafootpad,andarewhollycriminalmtheeyesofthelaw."*WillNewZealandproveimmunefromtheravagesofsuchaconcern?WehavetheauthorityofthatableexposerofHarvesterCombinemethods,Mr.ArthurHenryLewis,forstatingthat"iftheCombinewerelimitedtolawfulmethodsandwereconfinedmtheirmoney-huntingtowhathonestrulesaresetforthinthestatutes,harmwouldnotarise."InGermanysuchlimitationsareindirectlyplaceduponGermanTrusts,and,accordingtoPrivyCouncillorGold-berger,theimperialcommissionsetuplastyeartoinvestigatehometrustsfailedtorevealthatanyofthemwereguiltyofpracticesnecessitatingeithergovernmentregulationorrestriction.Yetitisplainthatthe.governmentdoesexerciseanindirect,thoughnonethelesspotent,influencetokeepthetrustsintheiroperationswithinthesphereoflegitimatebusiness."Theinvestigationdevelopedthefact",saidGoldberger,"thattheindustrialorganisationsofGermanyaresuccessfulbecausetheypursueapolicyofmoderatepricesandaimtoimprovetheconditionsoflabour."ButheshouldhaveaddedthattheywereabletodosobecauseunderGermanlawstheircapitalsationcannotexceedtheactualcashvalueoftheirholdings,andpricesarebasedupontheactualcostofproduction,withaprofitequivalenttothewearandtearoftheplantandwithinsuranceandafairrateofinterestuponthemoneyinvestedadded.ThosefeaturesarewhollylackinginthetrustsystemoftheUnitedStates,asexemplifiedintheHarvesterCombine,whereaprofitmustbeearneduponavastamountof"watered"fstock,theextensionofwhichhasbeenmarkedbyrisingprxesandincreasedestrangementofcapitalandlabour.WiththefactsbeforeusitiseasytoconcludethatwhilethemobileandunerringoperationsoftheInternationalHarvesterCompanyofAmericaaremtheirinfancyinNewZealandthereisanopportunityfortheGovernmentoftheColonytopassregulativemeasures;butiftheCombineoncegetsafootholdasinAustralia,itwillbeattheexpenseofoneofourmostpromisingmanufacturingindustries,andtotheultimateextortionofpricesfromthefarmerthatshallproveruinoustothecountry.(Tobecontinued).Statement3:—"Anotherverypracticalinstanceofthiscom-pany'senterpriseandofthebenefitconferredtherebytoAustralianfarmersoccurredduringthetwineshortageintheharvestof1903,whenitimportedfromAmerica1,000,0001b.ofbindertwine,alargeproportionofwhichcamebymailsteamer,andthusprovidedtwineforthebindingofover300,000acresofcropthatwouldother-wisehavebeenlost."Itmaybeworthyofnotethat,althoughthefarmerswerebeggingfortwiveatanyprice,andthoughthistwinecostsconsiderablymoretolandthanwasusuallythecase,itwassoldatthesamepriceasothertwineofasimilarquality,althoughfromthefactthatthefarmersabsolutelyhadtohavetwine,thecompanycouldjustaswellhavegot50percentmoreforit,hadtheytriedtodoso"Novemberi,1905.PROGRESS.
*ArthurHenryLewis,mApril"Cosmopolitan"|Atermappliedtosecuritieswhosenominalamounthasbeenincreasedwithoutanycorrespond-ingpaymentincash.[Thesearticles,whichhavebeenspeciallyWRITTENFOR"PROGRESS",WILLDEALWITHTHELATESTROCKEFELLERCOUP,THEINTER-NATIONALHarvesterCompanyofAmerica,ASITAFFECTSTHEMANUFACTUREOFAGRICUL-TURALIMPLEMENTSINNEWZEALAND;ANDITWILLBESHOWNWHYTHEGOVERNMENTSHOULDLEGIS-LATEFORTHEPROTECTIONOFNEWZEALAND'STHREATENEDINDUSTRY,WHILENOTOVERLOOK-INGTHENECESSITYOFFAIRTREATMENTFORTHEFARMER.]THEHARVESTERCOMBINEForthepasttwoyearsAmericanandBritishnewspapershavedevotedconsiderablespacetothecondemnationofRockefellerandhismyrmidons,allapparentlywithoutaughtbutmoralavail;fortheramificationsofthemulti-millionaire'sorgan-isationshavenotonlybecomegeneralthroughouteverycommercialcountryintheworld,buttheyhaveencroachedonhomeindustriestoanextenthithertoundreamedof.Especiallyisthissoregard-ingourowncolonies;anditisgratifyingtoknowthatthemanufacturersofNewZealandarealreadyworkingforlegislativemeasuresthatshallminimisethenationalevilbeforeitbecomesoutofhandandoppressive.TheInternationalHarvesterCompanyofAmericawasestablishedm1902bytheamalgamationoftheMcCormick,Milwaukee,Piano,Champion,Deering,andOsborneCompanies,withtheavowedintentionofcapturingtheworld'stradeinagriculturalimplements,andofwipingoutallopposition,howeversmall.Behindtheenormouscombinedcapitalofthesefirms"stoodtheserriedmillionsandperfectorganisation"ofRockefeller'sStandardOilTrust.To-daythiscombine,withitsrailways,itssteamships,itsbankallies,itscon-trolofmorethanone-halfofthepatentsonlabour-savingdevicesconnectedwithharvestingmachinery,anditsnmety-per-centshareoftheworld'soutputinsuchmachinery,ismanaginganannualexporttradeof£6,000,000;isdoingayearlydomesticbusinessof;iskillingcompetition;isstiflinginvention;ispressingtoabsolutemonopoly;andispayingdividendsofoverfortypercent.IntheyearofitsflotationtheCombineextendeditstentaclestoAustralia,andtheingenuous—nay,theymightbetermedphilanthropic—methodsadoptedtosecurethebulkoftheagriculturalimple-mentindustrymtheCommonwealthhavealreadyresultedmtheseizureofthereaper-and-binderbusi-ness,one-thirdofthestripper-harvesters,nine-tenthsofthedrills,fiftypercentofthestump-jumpingploughs,andthewholeofthecultivators.Inmostoftheseimplementsitisstatedbyagoodauthoritythatthe"Americanshave"filchedtheprinciplesandevadedthepatents"ofthecolonialmanufac-turerandinventor.Thestripper-harvesterisamachineofAustralianinventionandexploitation,yettheTrustcalmlyusurpspriorrightofproprietorshipandlaysholdofittotheextentforegiven.Sofarasdrillsgothepositionisobviouslyworse;theyareeasyenoughtomake,butthepressureoftheCombinehasledmanufacturersinVictoriatoabandonthisbranchofthetrade,sothattheplantislyingidleandmen\u25a0whoshouldbeengagedonitareswellingthearmyoftheunemployedmMelbourne.InregardtocultivatorsthefirmswhousedtomanufacturethemhaveturnedimportersowingtothehopelessnessofcompetingwithRockefeller&Co.Thestump-jumpingploughwasanotherexclusivelyAustralianinvention"designedbyAustralianstoenablefarmerstocultivategroundthathadbeenpreparedatacostofabout10/-peracrebyburningoff,whereascultivationbytheordinaryploughwouldhaverequiredapreliminarygrubbingatacostoffrom£4:to£6peracre.Thestump-]umpmgploughenabledthestumptobelefttorotintheground,andthisinventionhasbroughtmuchland,thatStatement2:—"InadditiontoitsdirectexpenditureofinwagespaidoutlastyearinAustralia,90%ofwhichwashandedtoAustralians,thecompanyalsopurchasedmanythousandofpoundsworthofAustralian-madegoodswhichindirectlyrepre-sentedalargeadditiontotheabovecontributiontotheprosperityofAustralia."Statement1:—TheInternationalHarvesterCompanyisjustlyproudofthefactthatitwasamongthefirsttorecognisethatwhileitisimpossibleforthefarmertocompetewiththeworldwithoutafullequip-mentofthelatestlabour-savingmachinery,yetatthesametimeitwasinmanyinstancesequallyimpossibleforfarmerstoraiseasufficientamountofmoneytopayforthisequipmentmcash,andwiththisfactinviewwasthepioneerintheintroductionofcreditsaleswherebymanyastrugglingfarmerhas,withoutpayingapennydown,beensuppliedwithanoutfitofagriculturalmachinerytothecostofaboutorthusenablinghimtoinvesthisavailablemoneyatthebeginningoftheseasoninseed,fertiliser,andsoforth,andnotrequiringhimtomakeanypay-mentonhismachineryuntilaftertheproceedsofhiscrophavebeenreceived.Eventhenthepaymentinmanycaseshasbeenonlyasmallone,themajorityofthepurchasepricebeingdividedupovertwoorthreecrops,thuspermittingthemachinestoearnalargeportionoralloftheircostbeforetheyarefinallypaidfor."14



AscaffoldbracketwhichiscomingverylargelyintousethroughoutNewZealandistheinventionofMr.G.E.Humphries,builder,ofWellington.Itisparticularlyusefulforfixingweatherboardmg,forcleaningandpaintingthewallsofwoodenbuildings,andforuseinfixingguttersetc.,asitcanTheSafetyScaffoldBracket.Onedefinitionofworryisthatstateofmindthatenablesonetoseedifficultiesaheadandtopreparetomeetthem.Thisisquitedifferentfromthefretfulnessthatleadstocontinualcomplainingovertriflesthatcannotbehelped.Apersonwhoneverworriesbuttakesthingsastheycomeneveramountstoverymuch.Justdriftingalong,shirk-ingresponsibilities,havingsublimefaiththat"thingswillcomeoutallright"meansfreedomfromworry,butitalsomeansadoubleburdenplaceduponsomeoneelse.Thisunwillingnesstofacedifficultiesleadstoirreparablelossinmanyways.Weputoffdoingthingsuntilitistoolate;wefailtopreparetomeetforthcomingobligationsmmoneymattersuntilourchancesfordoingsoarepast,andsacrificesmustbemadethatother-wisewouldhavebeenunnecessary.Detailsmevery-daymattersareneglected,thehabittoshirkbecomesfixed,thecharacterisweakenedandtheresultisawastedlife.Loveofeaseisnotcom-patiblewithsuccessanditbecomesnecessarytochoosebetweenthetwo.Ifwewanttomakelifeworthwhileweshouldhavesomeobjecttoworkforandwithstrongdeterminationtowinweshoulddoourbesttoovercomeallobstacles.Sometimesweshallfail,butstrengthcomeswitheverystruggle,couragewitheveryeffortandsuccessmustcomeatlast.Lookatthingssquarely,leavenothingundoneasbeing"notworthwhile."Itisthesmallthings,themasteringofdetailsratherthanthedoingofgreatthingsthatcombinetomakesuccess.Don'tbeafraidofworry;itactsasaspurtoforceoneon,itkeepsonealivetopossibleandrealdifficultiesandtobealertmeanstobeprepared.—EllaL.Layson.intheAgriculturalEpitomist.r*****WOODPRESERVATIVE.—Coaltarisanex-cellentpreservativeforwood.Forfencepostsathickcoatingshouldbeappliedafterthebarkisremoved.Dippingthepostsmavesselofhottarismuchbetterthanapplyingwithabrush.Forcleaningthehandsfromthetaranycommonoilis<*ood;kerosenemaybeusedafterwards.RUST-PREVENTINGCOMPOSITION.—Agoodmixturewhichwillpreventtherustingofmachinerycanbemadebydissolvingioz.ofcamphormift.ofmeltedlard.Whentheimpuritieshavebeenskimmed,black-leadmaybeaddedtogivethewholeanironcolour.Aftercleaningthemachinerycarefullyandsmearingitwiththecompounditcanbeleftindefinitely,orifwipedoftaftertwenty-fourhourswillobviaterustforsometime.Whenre-moved,themetalshouldbepolishedwithsoftcloth.Worry.Theubiquitousblackbirdandstarlingevincesuchdeterminationtosharethefruitsoftheorchardrst'slabour,thattheancientscarecrowhaslongbeenabandonedasaneffectivedeterrent.Abird-scaringdeviceinventedbyMr.HaroldIrwmappearslikelytohaveconsiderableeffectAFriendtotheOrchardist.maybetermedaniron"AirBox,"whichisplacedwithinthefirewhereittakesspacewhichwouldotherwisebeoccupiedbyfuel.Airpassesfromthebottomofthegratethroughtheaperturesuponallsidesoftheboxandmateriallyassistsintheperfectcombustionofthefuel,therebeinganoticeablereductionmtheamountofsmokefromgratesmwhichtheinventionisused.Beneaththegrateisadamperwhichcanbemovedoutorintoregulatetheamountofairpassingtotheairbox.Thelacebootisconsideredtopresenttheneatestappearancetotheeyeoffashion;butupontheotherhandthebuttonformoffasteningappearstoofferaconslclerableadvantagemsavm§oftime-Thecom"bmedlaceandbuttonbootshownmourillustrationist'iemvention°*r-J--Jackson,whohopestoinducesomefirmofwholesalemanu-facturerstoplaceituponthemarket.ANewGold-SavingApparatus.Itisafactwellknownamongstdredgingmenthatmspiteoftheutmostcareuponthepartofdredgemastersaverylargepercentageofalluvialgoldescapesmthetreatmentofthewash.Agreatmanycontrivanceshavebeeninventedwiththeobjectofpreventingthisveryseriousloss,butnoneofthemsofarappeartohavecomeuptothefullexpectationsoftheirinventors.Anewappar-atus,whichiscertainlyworthyofatrial,isthejointproductionofMessrs.Bnttm,MagnusandLeCren.Asshowninourillustrationtheapparatuscom-Inventions.Theupperhorizontalmember,B,whichsupportstheplatform,hasasquarehook,C,whichfitsintoasimilarlyshapedholemtheendofacoachscrew,D,whichisscrewedintothestudofthebuilding.Thebottomofthebrackethasaclaw,E,whichfitsoveraspike,F,whichisdrivenintothebuildingtogiveadditionalsupport.Allthatisneededinfixingthisbracketisanaugerandaclawhammer.Thatitfillsalong-feltwantisevidencedbythefactthat,althoughitwasonlyplacedonthemarketfourmonthsago,therearealreadyoveronethou-sandindailyusebyup-to-datebuildersintheWellingtonprovince.CombinationBoot.bepouredmthroughaplugatthetopandwith-drawnthroughatapattheside.Theinventionmitsordinaryformissaidtobeagreatadditiontocomfort;whileifconstructedasafootwarmeritshouldbeparticularlyusefulforsickpersons.TheladyinventorisnotverymuchinevidenceinNewZealand,butsofarwhenshehastriedherprenticehandshehasusuallybeensuccessful.MissB.J.Mouat,whoresidesinDunedin,hasdevisedacontrivancewhicheffectsconsiderableeconomymthefuelconsumptionofordinaryhouseholdgrates.ThedeviceconsistsofwhatHouseholdFuelEconomiser.Novemberi,1905PROGRESS.
beattachedtoandremovedfromawallwithgreateaseanddispatch,andleavesthewholesurfaceofthewallavailableforpainting.Thedevicecom-prisesarectangularframe,A,ofangleandbariron.comfortoftheoccupantofabed.Theinventionconsistsofa"Pillowblock,"whichextendsacrossthebedandismadetoslidesothatitmaybeadjustedtoanypositiontosuitthecomfortoftheuser.Itispossibletomakethepillowblockintheformofareceptacleforhotwater,whichcanuponthenervesofthepredatoryenemiesofthefruitgrower.Itconsistsofaframe,A,mwhichareplacedanumberofromancandles,B,whicharearrangedoneabovetheotherandchargedsothateachcandlegivesasuccessionofreportswhenignitedfromoneend.Theignitioniseffectedbyaslowburningtaperwick,C,whichextendsdownonesideoftheframe.Mr.IrwmhaspatentedhisinventioninNewZealandandabroad.BedFoot-RestandWarmer.MissFloraMcPheehasenteredtheranksofladyinventorsastheauthorofanadjustablefootrest,whichshebelieveswillmateriallyaddtotheprisesatrough,A,intowhichisdeliveredthefinematerialbroughtupbythedredgebuckets,theseparationofthefinefromthecoarsematerialbeingeffectedbyashakingriddle,B,whichisinclinedtowardsthetrough.Withinthetroughisaconstantlyrevolvingarchimedeanscrewwhichconstantlyagitatesandmovesthefinematerialfromoneendofthetroughtowardstheother.Uponeachsideofthetrougharetheinclinedsavingtables,C.fittedwiththeusualgold-savingplushorthelike.Nozzles,D,fromthetroughdeliverthefinematerialupontheupperendsofthetables.Thenozzlesareadjustabletoregulatethequantityofmaterialdelivered,andaverylargespreadofsavingsurfaceisobtainedbysuperposingthetables.Dr.F.G.M.Brittm,Papanui,Christchurch,istheinventorofthisapparatus.15



ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst,otherwisetheywillhavetobeheldover.NOTICETOADVERTISERS.WhatisclaimedtobethelargestcentrifugalpumpeverbuilthasbeenproducedattheByronJacksonMachineWorks,ofSanFrancisco.Itconsistsofahighheadcentrifugalpumpofthefive-stepseriestype,operatingunderamaximumpres-sureof250fts,persquareinch,whichisequivalenttoatotal1ftof580ft.Itscapacityundernormalconditionis9,000'gallonsofwaterperminute,anditisdrivenbyfour400-h.p.turbinewater-wheels.evencursorilythevariousfeaturesofthemachine,andwemust,therefore,leaveourreaderstotakeforgrantedtheingenuityofitsmechanism.Itiscapableofdealingwithanyclassofcom-position,frompoetrytorailwaytimetables,andanysizeandstyleoffacefromPearltoEnglish.TheLanstonMonotypeis,indeed,thegreatestmechanicalbooneverpresentedtotheprinter.Itisrapidlychangingthewholelifeandaspectofourprintingoffices,andundoubtedlyitisamachinewhichmustimmenselyinfluencethefutureofletterpressprinting.THECASTER,calledplungers,whicharehelduptothehighestpointofpressurebycompressedair.Whendepressedtheyletairthroughholeswhichonlycoincidewheninthatposition'.Thecompressedairforcesuppuncheswhichperforateholesinastripofpaper.Whencompletethispaperlooks-somewhatlikethemusicstripsonmechanicalpianosandorgans.Thestripisplacedinasecondmachinewhichmaybeinanotherpartofthepremises,andwhichcaststhetype.Everytimeaholeinthepaperstripcoincideswithanotherholeinthemachineatypeiscast,withmoltenmetal,pumpedintoamatrix;andthistypeiscooled,trimmedandsetinpositionforformingthewordswhicharebeingset.Asmanyas13,000lettersanhourhavebeensetinthisway,thoughinpracticeitisnotrunatsuchahighspeed,thesavingoverhand-setcompositionbeingquiteappreciableenoughwhenruninanormalway.Themechanismbywhichthehumanlikemove-mentsareaccomplishedisnaturallyamarvellousexampleofmechanicalskillandaccuracy,whichneverfailstoexcitethewonderoftheonlooker.Itwouldbeimpossibleinthisnecessarilybriefandintentionallynon-technicalarticletodescribeTHEKEYBOARDValueofAdvertisement.TherewasaninfluentialgatheringofCitymenatAnderton'sHotelrecently,whenSirWilliamTreloar,onbehalfofalargenumberoffriends,pre-sentedMr.W.G.Thame,thelateadvertisingmana-geroftheStandard,withahandsometestimonialasamarkoftheiresteem.SirWilliamTreloar,inofferingthetokenstoMr.Thame,whosebirthdayitwas,mentionedthathehadknowntherecipientoftheirgoodwishesforverymanyyears.Thatgentlemanusedtoinducehimtospendagooddealofmoneymadvertising,andhefeltitdifficulttodissociatehimfromtheoccupationtheirguesthadsoablyfollowed.He(SirWilliam)hadbeenlookingupsomeoldnews-papers,andfoundthatforty-oneyearsagohisfatherhadashoponLudgateHillwhichtheChath-amRailwayCompanyacquiredwhentheyputabridgeacrossthatthoroughfare.Hisfatherbroughtanactionforcompensation,andinhisevidencehesaidagoodmanythingsaboutadver-tisingwhichwereinteresting.Hegaveitashisopinionthatadvertisinginacertainnumberofyearsrepaidtotheextentof10or15percent.Advertisingwasasciencewhichitwasnecessarytostudy,andalthoughitwouldnotreturnprofitsforsometimeitsoondidso.Hisfatheralsotoldthejudgethathehadhadagentlemanmhisshopwhocarriedanewspapersevenyearsold,andpointedoutthataconsiderablepurchaseresultedfromtheperusalofanadvertismentpublishedsevenyearsbeforeitreachedtheeyeofhiscustomer.SomeyearsbackSirWilliamTreloarsaidhisincome-taxassessmentwasdoubled.Heappealedandfoundthecommissionersnotverywideawake.Itwasnotsonow—hespokeasanincome-taxcommis-sioner.(Laughter)Askedwhytheyoverchargedhim,oneofthecommissionersproducedthreecopiesofapaperinwhichhehadawhole-pageadvertisment,andsaid•"Itisimpossibletospendalotofmoneylikethatunlessyouhavealargeincome."Helaughinglyreplied,"Itshowsyouknownothingaboutit.TheseadvertismentsareflagsofdistresswhichIshowwhenIwantbusiness."TheexperienceofSirWilliamTreloaristhatofeveryotherliberaladvertiser,whatevergoodsheadvertises.The"flag0+distress"israrelyrunupinvain.AsGladstonesaid,advertisingistobusinesswhatsteamistoanenginethegreatpro-pellingpower.Themistakesooftenmadebyadvertisersistocutdowntheiradvertisingexpenseswhentradeisabitdull.Awisercoursewouldbetheallocationofalargersumforthepurposeofadvertisingatsuchtimes.Itispreciselytherightthingtodotoadvertisemslacktimes,anditisequallyfar-seeingtoadveitisewhenthingsarebrisk.The"flagofdistress"shouldbekeptflyingallthetime.Thismachineiscalledthe"Universal,"becauseinitthemakershaveattemptedtosupplyamachinethatwilleffectuallycleanthegreaternumberofthegrainsandseedsgrowninNewZealandandAustra-lia.Thereareafewweedseedswhichnecessitateexceptionaltreatment,suchashairgrassandtares,inasmuchthatspecialjump,orcellular,machineshavetobeusedonthem;butthe"Universal"willcleanalltheusualgrassseedsandgrain,andmakeahigh-classsamplefreefromimpurities.Themachineundernoticehasahopperwhichisfittedwitharegulatorforaccuratelydeterminingthequantityofseedtobefedtotheseparators,andamechanicalfeederforequallydistributingtheseedacrossthewholewidthofthemachine,andtofeedthelightandroughseedequallythrough-outthecleaningoperation.Onelargepowerfulexhaustfaninthecentreofthemachinedrawsoffalldustandlightimpurities;thedustisblownawayandothermattertakentothesideofthemachinebyaconveyor,andtherebaggedtobesubsequentlyre-treatedifitisfoundtocontainmaterial,suchascloverpods,whichmakesitworthwhile.Theproportionofimpuritiesdrawnofffromthesampleisregulatedbyaslide,inthelegdownwhichseedisfedintothemachine;thisisagreatimprovementonthevalvehithertoused,asitenablesamuchmoredelicateadjustmenttobemade.Thevolumeofairpassingintothefanisalwaysthesame,andnocheckinthedeliverypocketisexperienced.Theseedthenpassestothetopriddleframewhichholdsthreeriddles,overeachofwhichtheseedpassesmsuccession,leavingbehinditallimpuritieslargerthanseed.Fromthencetheseedpassestothelowerriddleframe,alsofittedwiththreeriddles,whichcanbeutilisedtotakeoutmateriallargerthantheseed,orscreenscanbefittedfortakingoutsmallerimpurities.Brushestravelbackwardsandforwards,beneatheachriddlekeepingthemeshesfree,andenablingthemtoalwaysdofullduty.Thearrangementofthethreesievesoneundertheotherseparatestheseedfromtheforeignsubstancesoeffectuallythatthereislessrecleanmgwiththismachinethananyother.Ahummeller-and-polisherofthemostingeniousconstructionisuseduponthemachine,thisrubsoffallhuskfromfogorsucklingclover,capsulesfromredclover,whitecoatsfromwheatetc.,andgener-allybrightensallkindsofssedandgramandputsthatpolishonredorwhitecloverwhichusersliketosee.Adoubleelevatorisutilisedtodelivertheseedtohummeller,andwastefromlowerriddlesisraisedsufficientlyhightobedeliveredintobags.Asecondaspiratorupontheoutsideofthemachineextractsalldust,husksetc.removedbythehummeller,anddrawsofftheamountofsecondsrequiredtomakethesampleuptorequiredweight.Allspindlesarelarge,andruninwidebrassbearings.Themachineissoaccuratelybalancedthatnovibrationisthrownonthebuildinginwhichitmaybeplaced.Themachineisverycompleteandiscapableofturningouttheveryhighestgradeofcleanseeduptoanymerchantsstandard,andwilladdtothegoodreputationMessrs.Andrews&Beaven'sseedcleanersenjoybothinNewZealandandAustralia.THE»UNIVERSAL"SEEDCLEANER.Theaccompanyingillustrationsshowthekey-boardandcasterotthewonderfultypesettingmachinewhichhasbeenspeciallyinstalledforsettingthe"solid"matterofProgress.TheLanstonMonotypedeservestoberecordedasoneofthemostremarkableandepoch-makinginven-tionsofmoderntimes.Imagineanover-growntypewritercarryingnofewerthan257keys;these-keys,insteadofbeingconnectedtoleversasinatypewriter,aresimplycapstosmallbrassrods,LookfortheMaker'sNameorTrademark.Inalllinesofmerchandise,goodswhichhavebecomewellandfavourablyknownareoftenimi-tatedandsoldtotheconsumerwiththeassurancethattheyaI-e"justasgood"asthearticleswhichbearthemaker'snameortrademark,whileasamatteroffactsuchgoodsareoften"seconds"orgoodsofaninferiorquality,forwhichreasonthemakerwillnotshowthenameortrademarkunderwhichhehasbuiltupavaluedreputationforquality.Manufacturersusuallymakeseveralgradesofgoodsandarecarefulthattheirbestgradesshallbeartheirnameortrademarktoadvertisetheexcellenceoftheirproducts,anditfollowsthattheyarenotonlywillingbutanxioustoreplaceanyarticlesoguaranteedtohavebeenmadebythemandwhichmayprovedefectiveinanyway.Thisisespeciallytruewitharticlesusuallysoldbyhard-warestores.Itisacommonpracticewithmanu-facturersoftheselinestodisposeoftheirinferiorgradesunderwhatisknowntothetradeas"specialbrands"andalsotofurnishsuchgoodstobuyersoflargequantities,markedwiththebuyer's"pri-vatebrand"needlesstoaddthatprivatebrandgoods,boughtfromwhichevermanufacturerwillmakethelowestpriceonaseason'squantity,carrynoassuranceofqualityanditbehovestheconsumerwhodesiresqualityandmanufacturer'sguaranteetoseethatgoodsbearmaker'snameortrademark.AWONDERFULMACHINE.THELANSTONMONOTYPE.SETSTHETYPEFORPROGRESS.Novemberi,1905.PROGRESS.16
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Figure6showsapparatusdependingforitsefiectupontheautomatictransferofwaterfromtheperipherytoneartheaxleofawheel.Thearms,A,projectradiallyfromtheboss,B,whichismounteduponanaxle,andeacharmhasawaterFiguretshowsapparatusinventedbytheMarquisofWorcestertowardstheendoflastcentury,andaforerunnerofhundredsofmotorswhichdepend,fortheirallegedabilityto"mote,"upontheassumptionthatitispossibletoarrangeInFigure3thewheelG,whichwasfixeduponanaxlejoumalledintheuprightsA,hadanumberofcupsarounditscircumference,andtheaimoftheinventorwastoarrangematterssothatwhilesomeofthecupsupononesideofthewheeleachcarriedaweight,mtheformofaballthecupsupontheothersideofthewheelwereemptyTheballweights,I,wereraisedtonearthetopofthewheel,eachinoneofthebuckets,F,fixeduponanendlesschain;aseachbucketreachedthetopofitspaththeballrolledfromitdownashute,K,intooneofthewheelcups;whentheballsarrived,duringtherevolutionofthewheelatthebottomoftheapparatus,theyrolledfromthecupsintothebuckets,toberaisedtothetopoftheapparatusforrepetitionoftheoper-ation.Theendlesschainwasdrivenbytherevolutionofcup-wheel,G,throughthemediumofaspurwheeluponitsaxlevInchgearedwithpinions,D,upontheaxlesofthechainsprockets.Figure5showsoneonlyofaseriesofwheelswhichwereallmounteduponthesameaxle,A.|fJ\Eachwheelhadtwocurvedarms,E,pivotedoppositeonetotheotheruponthenm,andeacharmcarriedtwofixedweights,G,aboss,H,atthepivotedendofeacharmhadaiumberofteethgearingwithsimilarteethuponthepivotedbossofalever,C,carryingaweight,I.TheweightsI,causedthelever,E,upontherighthandsideofthewheeltoprojectoutwardlywhilethesimilarleverupontheothersidewasdrawninbytheotherweight,I,thuscausingapreponderanceofweightupononesideofthewheel.Thecurvedarmswerecon-nectedbyasystemofrods,\V,Q,pivotedtoleversS,T,andlevers,O,havingtoothedbossesmgearwiththeteethuponthebossesofthearms,connectedthechainwheelsatthe^topj''andbottomoftheframe,B.Theidlewheelmid-waybetweenthetwowheelspushedthechainlaterallysothattherewasalwaysagreaterlength,andconsequentlygreaterweight,ofchainupononesideofthewheelsthanupontheotherside.Thelargewheelatthetopoftheframewasprovidedtoconveytheperpetualpowerwhichwasexpectedto,butalasdidnot,eventuate.Figure4illustratesapparatuspatentedbyFergu-sonm1770.Anumberofradialarmsfixedtoarevolvablebosshaveeachajointedend,A,whichisweighted,andalsoaguideframe,E,inwhichslidesaweight,D,Aseacharmreachesahorizontalpositiontheweight,withinitsframe,slidesdown,andbymeansofacord,C,whichpassesoveraguidepulley,B,straightensoutthejointedend,A,ofoneofthearmswhichisthenvertical.Upontheupwardtravel(lefthand)efeacharmtheweighttowhichitisconnectedfallsbackandtheweightedend,A,beingreleasedfromthepullofthecordturnsuponitsjointandfallsnearertothecentreofthawheel.Thustheweightsupononesideofthebossarefartherfromtheaxisthantheweightsupontheotherside.Theseekerafterpsrpstualmotionhastothesuper-ficialobserverapparentlybeenengagedinasfruitlessataskistheancientalchemist,progenitorofthemodernchemistwhospentyearsofpatientresearchfortheelusive"philospher'sstone"Fromtimetotimethesolutionoftheproblemhasbeenboldlyannouncedbutnoinventorhasyetproducedthedesiredresultalthoughunwearyingtoilandexperi-mentalresearchhave,asm"thecaseoftheal-chemists,ledtootherdiscoveriesintherealmofphysicsuhichhaveprovedofinestimablevaluetoscienceandtheindustrialarts.Itisasettledprinciplemmechanicsthatper-petualmotion,mitspurelytheoreticalsense,canneverbeattainedforthereasonthatitisimpossibleforamachinetoexistmwhichtheelementoffriction,involvingwearandeventualdestruction,islackingRecentdiscoveries,however,appeartoindicatethatthegreatobjectiveofsomanyearnestinvestigatorsmay,initspracticalsense,shortlybearrivedat.Thediscoveryofradium,forinstance,hasbroughtintothecalculationanewelement,anaturalstore-houseofenergy,which,fromahumanstandpoint,isinexhaustible,andwhichonedaymaybeutilisedforpracticalpurposes.Experimentshavealreadybeenmadebyscien-tistsintheutilisationofradiumformotivepurposes,andamongstotherexperimentalcontrivancesaradiumclockhasbeenconstructed(byMr.HarrisonMartindale,ofEngland)which,itissaid,willkeepmmotionforanindefinitelylongperiod.Theapparatusisalsointerestingasexhibitingthedissi-pationofthenegativelychargedalphaandbetaraysofradium.Aminutequantityofradiumsupportedmanexhaustedglassvesselbyaquartzrod,isplacedinasmalltube.Anelectroscope,formedoftwolongleavesorstripsofsilver,isattachedtothelowerendofthetube.Achargeofelectnctyinwhichtherearenobetaraysistransmittedthroughtheactivityoftheradiumintotheleaves.Therebythelatterexpanduntiltheytouchthesidesofthevessel,whicharecon-nectedtoearthbywires,thesewiresinstantlyconducttheelectricchargeandtheleavesfalltogetherUntiltheradiumisexhausted,which,itisestimated,willnotbeforthirty-thousandyearsthissimpleoperationwillberepeatedeverytwominutes.ThismaybeoneofthefirstfalteringstepsuponthepartofpracticalexperimentleadingultimatelytotheemploymentofthenewelementformotivepurposesStudyoftheeffortsofinventorsinconnectionwithperpetualmotionisnotonlyinteresting,buthasaninstructiveinfluence,manymechanicalproblemsbeinginvolved,theexaminationofwhichismostbeneficialmbroadeningtheviewsandenlighteningthemindofthestudent.Thereasonsoffailureofthevariouscontrivanceswhicharebrieflydescribedinthesearticleswillbeatonceapparenttomanyreaderswhopossessmechanicalknowledge,butupontheotherhandafewofthepropositionslooksofeasiblethatskilledmechanicalengineersmaybemomentarilyatalosstoexplainwhythe"wheelswon'tgoround"interminably.Theillustrationsarereproducedfromthenot-over-cleardrawingsfiledwiththeapplicationsfortheseveralpatents;butithasbeennecessarytomuchabbreviatethesomewhatverbosedescriptionsoftheinventionswhichweregivenbythepatentees.anumberofequalweightsupontheperipheryofarevolvablewheelinsuchmannerthattheweightsupononesideoftheaxleareawayseithermorenumerous,or,trefurtherfromtheaxle,thanthoseupontheotherside.Therevolv-ablewheel,A,hadthearms,B,pivotedatequaldistancesapartuponitscircumferentialperiphery.Weights,E.uerecarriedoneattheendofeacharm,andasthewheelrevolvedthearmsturnedupontheirpivotsundertheinfluenceofgravity,andtheweightswerethrownawayfromthecentreofthewheelupononeside,and,felltowardsthecentreupontheotherside.InFigure2theendlesschain,ASupplement.November],1905PROGRESS.PERPETUALMOTION:TheInventors'Paradox.ByH.H.Rayward,M.E.,Medallist,TechlAssocn,LondonFIG.4.FIG.2.FIG.5.FIG.6.FIG.3.FIG.I.
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VIEWSHOWINGCLEARPAPERROLL,ANDUSED'PORTIONWITHRECORDS.immediatelyabovethesignature.Asthelevermovesbacktoitsnormalpositionitcarriestherecordinsidethebox,whereitisautomaticallyrewound,andbeingunderlockandkeycannotbewithdrawnortamperedwith.Thecapacityofthemachineisonlylimitedbythelengthofthepaperroll,andabout5000recordscanbemadebeforethisrequiresrenewal;theportioncontainingtherecordsOUTSIDEVIEW,SHOWINGPAPERRIBBONANDTIMERECORDINGCLOCK.FIRSTPAPER.AsGreatBritainandmostofherdependencieshavealmostalwaysbeenfreefromseriousearth-quakes,itwouldappearthatthereisnotmuchliteratureonSeismologicalsubjectsinourlanguage;andthoughtheseislandsofNewZealandhave,fromtimetotime,beenvisitedbysevereshocks,ithasonlybeenwithinthelastfewyearsthattheireffectonhighbuildingshasbeennoted.Thefirstsevereshockexperiencedbythewriterwasinthewinterof1880,whentheManawatu,Rangitikeiandneighbouringdistrictswerebadlyshaken.Onthatoccasionthetopsofchimneyswerethrowndown,being,asisgenerallythecase,brokenoffimmediatelyabovetheroofline.Therotarymotiongenerallyexperiencedwasverynoticeable;bottlesandotherarticles,inmanycases,completingahalfcircleintheirmovementsduringtheshock.Itshould,however,beremarkedthatmostofthechimneysthatfellwerebuiltoftheverypoorestmortar,andthatthosewhichwerewellconstructedgenerallyescapedwithbutveryslightdamage.DuringtheconstructionoftheNewZealandGovernmentLifeInsurancebuildings,inwhichthewriterwasspeciallyinterested,severalbadshocksoccurred,inonecasethevibrationbeingalmostsufficienttothrowdowntheworkmenwhowereonthehigherscaffolds,but,owingnodoubttotheworkbeing"green"andthereforemoreelasticthanwhenset,nodamagewasdone.Stoneslyingreadytobelaidweretwistedoutofposition;but,asfarascouldbeseen,thewallswereinnocasecracked.SomefiveorsixyearsagotheswingofthelargeslatedroofoverthemaintowermovedportionsoftheOamarustoneimmediatelybelowit.Onthisoccasiontheauthoritiescausedtheupperpartofthebrickworktobeembracedwithironstraps,andthisappearstohavepreventedfurtherdamageinthatdirection.Itwas,however,leftfortheearthquakeofthe9thAugust,1904,toshowthequestionablenatureofOamarustoneasabuildingmaterial.Itsshearingstrengthisveryslight,especiallyafterbeingsubjectedforsomeyearstothedecayinginfluenceoftheacidsintheairofWellington.Asthegablesrocked,theedgesgavewayandportionsfell.Itisplain,too,thattheadhesionofthestonewithimportedPortlandcementisnotgood;andinfuturebuildingthegreatestcareshouldbeexercisedm"tailmg-m"stonestothebrickbacking,andinotherwayspreventingthestonesmovingintheirjoints.Astheexperienceinbuildingearthquake-proofbuildingsinNewZealandisstillcomparativelysmall,itmaynotbeou+ofplacetostudythebuildinglawsandregulationsthathavebeendrawnupinothercities,withaviewtostrengtheningedificestowithstandshocks;andwiththisideaIproposenotingpointstakenfromotherregulationswhichmaybeapplicabletoNewZealand;but,beforedoingso,itmaybswelltoprefacethesenotesbythefollowingquotationsculledfromMilne'swritingsonthesubject."Neartoanearthquakeorigin,adisturbancetravelsquicklybut,asitradiates,itsvelocityapparentlydecreases.""IntheTokioearthquakeofSeptember5th,1886,earthparticlesdescribedpathswhichwerenearlycircular,andthereweremanywhichwereelliptical.\tothertimesitdescribespathswhicharespiralorlikeafigure8.Theellipticalpath-are,however,themostusual,andinthecaseofshocksthemajorNOTESONEARTHQUAKESANDTHEIRRELATIONTOBUILDINGCONSTRUCTIONINNEWZEALAND.ByF.deJ.Clere,F.R.1.8.ATIMERECORDINGCLOCK.Mr.HerbertH.Thompson,132Cambridge-street,Birmingham,England,istheinventorofthisclevercontrivance.Theemployeewriteseitherhisname,initials,ornumberonapaperribbon(A)withapencil,andthenpullsdownalever(B).Thsmovementimpressesthetimeonthepaperbellowspump,C,uponitsouterendA,andasimilarbellows,D,nearitsjuncturewiththeboss,thebellowsbeingincommunicationthroughthearm,whichistubular.Theouterbellowshasaweightwhichcausesittoexpandwhenthearmreachesaverticalposition,wherebywaterisdrawnthroughthearmfromtheinnerbellows,D,andremainsintheouterbellowsuntilthearmreachesaverticalpositionatthebottomofitstravel,whenthebellowscollapses,underoperationoftheweight,andtransfersthewatertotheinnerbellows.Itisobviousthatiftheapparatusworkedastheinventorintended,thewacerupononesideofthewheelwouldbefartherawayfromtheaxisthanthewaterupontheotherside,andconsequentlythewheelshouldhaverevolvedperpetually,butitdidnot.(Tobecontinued).axisofsuchellipsesindicatesthedirectionfromwhichtheearthquakeoriginates.""Generallyinalllargeearthquakesthedestruc-tionhasbeengreatestonsoftground.""Afterasevereearthquakeithasbeenobservedthatmanybodies(likeobelisks,gravestones,chimneys,etc.)havebeenmoreorlessrotated.""Theupperportionsofthebuildingssuffergreatermotionthantheirlowerparts.""Thepushingoutoffacingstonesandbrick-workfromthewallsofbuildingswithaninternalframingmaybetakenasanillustrationofnon-synchronisminvibrationperiod.""Portionsofabuildingwhicharenotlikelytosynchronisemtheirvibrationalperiodsoughteithertobestronglytiedtogetherorelse,bymeansofjointsinternallyleftduringtheconstruction,tobecompletelyseparatedfromeachother""InYokohamaexperiencehastaughtalmosteveryhouseholdertomakehischimneysshort,thickandwithoutheavyornamentalcopings.""Twopointsofground,onlyafewfeetapart,maynotsynchronisemtheirmotions."Mr.Mallet,mhisdescriptionofthegreatNeapoli-tanearthquakeof1857showsthatifwehavearectangularbuildingthewallsatrightanglestotheshockwillbemorelikelytobedamagedthanthosewhichareparalleltoit."Oneconclusionwhichmaybedrawnfromobservationsofcracksinwallsisthatacrackedbuildingatthetimeofanearthquakeshewsacertainamountofflexibility.Whetherabuildingwhichhasbeendesignedwithcracksorjointsbetweenthoseparts|,whicharelikelytohavedifferentperiodsofvibrationwouldbemorestableasfarasearthquakeshakingsareconcerned,isamattertobedecidedbyexperiment.Certainlysomeofthecrackswhichhavebeenexaminedindicatethatiftheyhadnotexistedthestrainupontheportionofthebuildingwheretheyoccurwouldhavebeenextremelygreat.""Rigidityfavoursthetransmissionofmo-mentum;andwithrigidwallswearelikelytohaveornaments,copmgstonesandthecomparativelyfreerportionsformingtheupperpartsofabuildingdisplaced;whilstwithflexiblewalls,absorbingmomentum,inthefrictionoftheirvariousparts,suchdisturbanceswouldnotbesolikely."Withinthree-quartersofamileofProfessorMilne'shousemTokiothereisapieceofgroundwhichhassogreatareputationfortheshakingsitreceivesthathewastolditsmarketablevaluehadbeenconsiderablydepreciated,andthatitwas,atthetimeofhiswriting,untenanted."OnewritergivesanexampletakenfromtherecordsoftheSyrianearthquakesof1837,wherenotonlyneighbouringvillagessuffereddifferently,butevenneighbouringhouses.Inonecaseahousewasentirelydestroyedwhilstinthenexthousenothingwasfelt."ManyofProfessorMilne'sremarkshaverelationtothegeographicalnatureofsites,butthesehavenopracticalusewithregardtoNewZealand.ThefollowingnotesaretakenfromtheSpanishbuildingregulationsforManila,whichweredrawnupinconsequenceoftheearthquakesof18thand20thJuly,1880"Theheightofstonewallsofpublicbuildingsmustbemaccordancewiththeiruseanddisposition,butinprivatebuildingstheymustbelimitedtoaheighticorrespondingtothegroundplanofsuchbuildings,buttheycanalsohaveabasementinaddition.""Thelengthofstonewallscannotbemorethandoubletheirheightwithouttheirbeingsupportedbycrosswallsorstrengthenedbyexteriororin-teriorbuttresses.""Thethicknessofstonewallsmustbeatleastone-fifthoftheirheight.Inthisthicknessisnotincludedthestonefacingsorbrickliningsofwalls,whicharenotofthesameconstructionthroughout,Thethicknessoftransveisewallscanbereducedalittleaccordingtothespanofthefloorswhichtheysupport,butitmustbeneverlessthanone-eighthoftheheight.""Stonewallswhichpresentthegreatestnumberofjointsandthegreatesthomogeneousnessarethosewhichbestresist"earthquakes""Postsmustbeneitherbuiltintonortouchthewalls;thenecessaryspacebeingleftinorderthattheymaynotinjurethestonewallsduringearthquakes.""Theseparationbetweenmasonryandtimbermustnotbelessthanaboutfour-fifthsofaninch""Thoughnotforbiddenmixedconstructionmust,asfaraspossible,beavoided,asthedifferentelasticityofthematerials,ofwhichsuchiscom-posedproducesgreatderangementiofthedifferentparts.""Forthecoveringofironorwoodenframeworkblocksorcementofartificialstoneisrecommended."Itwouldappearfromdifferentremarksscatteredthroughthebuildingregulations,andareportoftheconsultingcommitteeofpublicworksofthePhilippineislands,thatthesiteofManilacon-sistschieflyofmud.Generally,itseemstobeconsideredfgthatj^water-soakedfoundationsgareparticularlybadones;andforthisreason,nodoubtbuildingsontheWellingtonreclaimedlandsufferedsomuchmorethantho?ewhichwerebuiltelsewhere.TheCommitteeabovementionedrecommendedironconstructionprotectedbyconcreteorbrick-work.Considerableemphasisisgiventothenecessityofhavingverygoodfoundations,asithastobeborneinmmdthatfoundationshavetogiveunitytothebuilding,andhavetoresisttheactionofearthmovementoverthewholeofthebuilding."Thecommonlyusedarrangementoflettingwallpostsintowallsisconsideredasvicious.Novemberi,1905PROGRESS.Supplement.FortheexterminationoftherabbitmAustraliaaningeniousschemeisproposedbyMr.Wm.Rocher,TambuaStation,Cobar,NS.W.Mr.Rodierurgespastoralistsandfarmerstoabandonspringtrapsandpoisoncartsmfavourofdevicesforcatchingthepestiferousbunnyalive.Whencaught,thefemalesaretobekilled,andthemalesliberated.Thereasonforfreeingthemalesisthat,whentheyoutnumberthefemales,theywillkilltheiryoung.Others,itissaid,willbesopersecutedthattheywillnotbreed,andmtimethebuckswillworrytheremainingdoestodeath.Thusitisproposedtogetridofthebreeders,andmtimethemaleswilldieoffbyoldageandtheirnaturalenemies.can,however,betornoffforbookingwhenwanted.Ifdesiredtheribboncanbethrownoutofgearandthemachineusedasatimestampforstampingmessages,letters,orders,etc.Itcanalsobeem-ployedasawatchman'stell-tale.Thelightnessandportabilityofthemachinemakeit\\elladaptedforcheckingthetimeofworkmenengagedawayfromtheworks.2 (Tobecontinued.)



Forcenturiesmanhasstuventodevilsamsansofutilisingtheheatofthesunfortheproductionofpower.Fromthissourcethequantityofenergy-derivableisshowntobeequaltoi-hp.forabout4squarefeetofreceivingarea.In1670Vilettemaltedsilverandcopperbyfocussingthesun'srayswithamirror.Fiftyyearsagoasolarmotoroperatedaprintingpress111Paris,andJamesEricsson,ofMonitorfame,istheinventorofawonderfulengine,shownintheaccompanyingillustrations,whichhasbeenimprovedandrenderedmoreworkablethanatthetimeofitsappearancein1868.Itisnoexaggerationtostatethatthissunmotor,whichismsueessfuloperationatPasadena,California,marksaneraintheworld'smechanicalhistory.Bytheillustrationsitwillbeseenthattheenginemaybelikenedtoanenormousopenumbrella,withapartofthetopcutoff;ortoanotherfamiliarobject—abilliard-tablelamp-shade.Theinteriorformsahugereflector,inwhichare1,800glassmirrors,eachabout3-111.wideand2-in.long;andthesereflectorscatchthesunshineandreflectituponalong,slimboiler,setinthecentrelikethehandleofanumbrella.Thereflectingsurface,however,mustbefirstsetatanangletocatchtherays;thereforethewholeengineismountedonatallironframework,likethatsetupforwindmills,andunderthebottomisanequatorialmounting,somethinglikethatusedwithleviathantelescopes.Thesolarmotorisautomaticallybalanced,theweightrestingonrollerbearings,sothatonlyafewpoundsofhandpressurearerequiredtoturnitinanywaythatmaybedesired.Whentheoperatorwishestogetupsteamheturnsacrankandswingsthereflectorintofocus,guidedbyanindicator.Whenthefocusisonceobtained,thegreatumbrella,likeasunflower,automaticallykeepsitsshiningfacetowardsthesun,acommonclockregulatingitsmovements.Themotorworksafifteenhorse-powerengineemployedinpumpingwater.Inthatlandfalmostperpetualsunshine,whichwasselectedasthebestplaceforitsfirstpracticaltrial,thereflectorisfocusseddailysoonafterthesunhasrisen.Atfirstthemorningdewisseenslowlytoascendfromthegiganticmouth.Thenthebrightglassesglitterinthesun,andtheheatlinesbegintoquiverinsidethecircle,thegreatestcom-motiontalcingplaceroundandaboutthelongblackwater-tubeboiler,which,astheintensityofthetocussedraysincreases,beginstoglisten,sothatinanyphotographtakenofthemachinetheboiler13shownalmostaspurewhite.Withinanhourofthetimeofturningthecrankandgettingthefocus—providedthatnocloudsintervenetothrowshadowsintothereflector—thereisajetofsteamfromthesafety-valve.Theengineeropenstheregulator,thereisasuccessionofhissesfromtheumbrellahandle,andthehigh-pressuresteamisbeingconductedinpipestoacompoundengineoperatingacentrifugalpump.Thesun,infact,isdrawingwaterattherateof1,400gallonsaminute.Thisiswonderfulenoughinallconscience,buttheingenuityofthemechanismdoesnotendhere.Thefacthasalreadybeenmentionedthatthereflectorautomaticallykeepspacewiththepassageofthesunacrossthefirmamentbutthereareotherlabour-savingdevicestoberecordedThemachineoilsitself;thesupplyofwaterfoitheboilerisregulatedautomatically—asisalsothesteampressure,whichreachesitsmaximumwithapressureof210-lfo.persquareinch—andtherecanbsnoexplosion.Therefore,oncestarted,thesolarmotorrunsalldaywithoutanyattentionwhateverThenwhenthesunsinkssolowthatthereisnomoreheat,itwillstop,restovernight,andallthatitneededtostartitwhentheradiantenergyagainassertsitselfisthetwistofacoupleofhandlesItshouldbsaddedthatthereflectorseldomrequirescleaning,andthis,indeed,ispracticallytheonlymanualworktobedonemPREPVRINGFORTHEDAY'SWORKThe"Gardner"British-madeOilEngine,asillustratedonthecoverofthisissue,istheresultofmanyyears'experienceandclosestudyofinternalcombustionengines.Therearesaidtobeover5,000nowatwork,varyingfrom\b.h.p.to60b.h.p.The"Gardner"OilEngine.connectionwiththemachine.ThissolarenginewasmadeinBoston,anditssuccessfuloperationistheoutcomeoftenyear'sexperimenting.Theutilisationofsolarenergyisnot,however,confinedtotheEricssonmethod,foracommuni-cationhasbeenreceivedfromanAmericanengineer,Mr.H.E.Willsie,180Broadway,NewYork,mwhichheclaimstohaveinvented,andperfectedbeyondtheordinaryexperimentalstageanentirelynewmethodofproducingpowerfromsolarheatincontinuouscommercialquantities.AWillsieplant,itissaid,willnotonlvrunnightanddayassteadilyasasteam-powerplant,butalsodothesameworkmfurnishingpowerforelectriclighting,ice-makingmachinery,citywaterworks,irrigation,&c.HithertosolarmotorshavestoppedatnightandwhenthesunwascloudedThenewsystem,saysMr.Willsie,willrunaweekormorewithoutsunshine,andthecostofstorageinstallationbeextremelysmall.Itshouldlastfiftyyears,andispracticalandefficient.Withthismethoditisclaimedthata500,orevena1000-h.p.plantmaybeinstalledwithbutlittlemoretroublethanasteamplantandwithnearlyasmuchcertaintyoftheresult.UtilisationofSolarEnergy.PROGRESS.Supplement.Novemberi,1905.
SAFTYV\.LVELIFTINGAT2IOLBS.STEAMPRESSURE.In18911600personsownedeighteenmillionacresoflandinNewZealand;onetertiletract,aggre-gating250,000acres,thencarriedonlysixty-fivepeople.Inmanyoftheresumedestates,undertheclosersettlementscheme,thereturnshaveprovedtobefourteentimesgreaterthanthoseformerlyproducedunderlandmonopoly.3
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