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LIMITED.

GUARANTEED TO STAND
ANY HEAT REQUIRED.

FIRE-BLOCKS AND FIRE-
BRICKS A SPECIALITY,

EVERY DESCRIPTION OF
EARTHENWARE
MANUFACTURED.

Dry PrutIrick Works, Ntwtown. StackHOft.high, > 3 HUNTER ST., CITY.

Registered Office
and Showroom:

Cement and LimeMerchants.

C CTpAPf PC Plumber, Gasfitterr". CO, Locksmith,Electrician
102 LAMBTON QUAY, WELLINGTON, and

Telephone 943. (Next aidous.) General Repairer.

Sir W. G. Armstrong, Whit-
worth & Co.'s High-speed
Tool Steel, Twist Drills, &c,
Machine Tools, Cranes, &c.

Lancashire Steam Motor
Wagon. First against all
comers.

Smooth-on IronCements. For
stopping holes in castings,
andleaksinengines &boilers.

Elastic PulpPlaster.
PatentFireproofMetalLath
Well Fires (Bowes'Patent)

The most economical fire
existing.

Artistic MetalWork in Elec-
tric Light, Gas Fittings and
Furnishings.

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

RILEY & H©LMES,
ARTHURD.RILEY |145 LAMBTON QUAY, I FRANCISHOLMES

WELLINGTON. Fire!!Fire!!

NEW ZEALAND AGENTSFOR

Electric Construction Co., Ltd.,Wolverhampton.
"Gardner" Gas Engines— Stationary and Portable Oil

Engines, LaunchEngines, adapted for either Kerosene or
Benzine Fuel.

Erith's EngineeringCo., Ltd. Patent Automatic Under-
feed Stokers.

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

Office— 27, LAMBTON QUAY WELLINGTON.

F.S. GREENSHIELDS & CO.
Engineers and Importers,

ESTABLISHED 1878.

MANUFACTURED BY

JOHN WILSON & CO., LTD.,
iTcZr,

FinelyGround. ,^^l
No Waste. BRAND.

The Best BuildingLime
Sets inWet orDry Positions.

WILSON'S

HYDRAULIC LIME
Trade Mark.

AUCKLAND.

PETER HUTSON & CO.

Dry PressBrick Works :

MANSFIELD STREET.
WELLINGTON.

Pipe and PotteryWorks :

WALLACE STREET.

jtSBE^ f~*OPElvrith!nFlßE in its incipient stage. Steam
, sKfca^. engines^take time^to get there, or the water

v, -,_H^ might be cut off at the critical moment.

I1ll^Bal Had a PATROL Firt Extinguisher been used when
A_ jJjBtB the recent Wellington blaze commenced its disas-

trous course, Thousands of Pounds would have

SHI Jhe pATROL
H^^Bril .- WILL EXTINGUISH BLAZING OIL!

?~?~- Forty times as effective as water.

ilEiiS^lHfli ""^ Throws stream FIFTY FEET.
Sl^!uM^ni^B|B|*4%^^wi child can use it.

tttmßpt James Gilbert & Co.,
ITF^^Hl^^. 3 HUNTER STREET,

The Business Graphophone
SSS£S?3 Saves 50perCentoi theCost

You are abusy manand appreciate thesaving of 50% of the time of high-priced men.
The Business Graphophone does this.
It is more economical and accurate than your present method, with none of the

seriousand annoying features of the stenographic service.
The usual changes and corrections are readily made at any part of the dictation, and

interruptions are met with equalease. I
It oilers you the privacy of dictation and ever-ready service, while the COST OF I

MAINTENANCE is abouthalf the cost of the old-fashioned stenographic way. I
The typewntistis also well favoredby thissystem, I
A Booklet giving complete information on this subject will be I

mailed you free, on receipt of the filled outcoupon below I

COLUMBIA PHONOGRAPH CO., GEN'L ifi^wßk I
GRAND PRIZC PARIS. 1000 JjM^L\ B^^^^^^^MDOUBLE GRAND PRIZE, ST LOUIS. 1904 JHA\ A^^^^^^H

I Kindlymail me FREE, complete information concerningthe Business Graphophonr H
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IFOR1 F0R ELECTRIC MOTORS
AND DYNAMOS,

For any purpose such as CHARG-

ELECTRIC WELDING, SMELT-
ING or ELECTRIC LIGHTING,
AUTOMATIC STATION INDI-

CENTRIFUGAL PUMPS, FIRE

1 MACHINERY OF ANY KIND,

\J~O ZO \u25a0•\u25a0•\u25a0•

r r nnANIHIQt. t. U UMIHItLo.
126 CASHEL STREET, CHRISTCHURCH.

agents: FRA]vk GRAHAM & SON,
200 Hereford Street CHRISTCHURCH.

A High-class, Elastic, Enamel Paint. Does not crack or peel**• off, has great covering power, and its lasting qualities will
outlive several coats of ordinary paint. Highly recommended for
its protective qualities to buildings, iron work, outside and insidework, and for all purposes wherea first-class paint is required.
LACVELVA. AHlgh-classJapanEnamelPaint,ofexceptional
—^^^— quality, for decorative work. Possesses
durability of finish. Can be toned to suit any colour.

HARTMANN'S ANTI-FOUUNG COMPOSITION. For ships' bottoms.
•^-^-^-^-^-^\u25a0\u25a0-^--^--^-—-^\u25a0\u25a0-\u25a0-^-\u25a0\u25a0-\u25a0\u25a0\u25a0m-™ As supplied to
H.M. Warships, and theprincipal shipping companies of the world.

"RED HAND'"BRAND

HARTMANN'S ANTI-CORROSIVE PAINT

For Factories, Workshops, Warehouses, Churches, Hotels, Shops, Places
ofAmusement, HouseholdUse.

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

MANUFACTURED BY JAMES MERCER,
Coppersmith, etc.

282 TUAM STREET == = = = CHRISTCHURCH.

Portable Chemical cheapest and best.—————. NO BREAKING OF BOTTLE.

Fire FvHntfnichprc N0NEED FOR TURNING UPSIDEdown.
IIIV M^Aim^uiaiipia. ACTS AT ONCE BY TURNiNG KEYi

Simplicity! Reliability!
14 to 30 H.P. SllpriOP f

4 Cylinders. Shaft Drive. g"p"uc \u25a0

'OUGHT TO HAVfc \?WWWW!6^^Bja|C^^B|^g^M^3^*^-, "^^^^^*^^^^BSSy** »"s v
AT THE ** t^A:^*;;^HBl^^^^BSBB^^^fi?^*S^^1̂' '

Speed, from 4to45 m.p.h. without changing gears. Staits every
time from switch on dash-board. -

LIGHTEST TYRE BILL OF ANY CAR MADE.

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

HOLMES & ALLEN, brandon st.,Wellington.

The Simplest, Safest, and Most Economical Oil Engine for Driving, ElectricLighting, Sawing, Farm, Brickmakmg and Dairy Machinery, Pumps, etc.Portable Oil Engines, Combined Engines and Pumps, etc.
L. C. KNIGHT & CO., Electrical Engineers, CHRISTCHURCH.

" PETTER OIL ENGINE.
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Premier Engineering Works.

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

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

Pumpmakers.and Machinists.
General Brassfounders

ESTABLISHED 1879.

W. H. PRICE & SON,
TELEPHONE 688.

R. MARTIN,
17 Manners Street,

Telephone 144. WELLINGTON.

DESIGNS SUBMITTED.
WRITE FOR INFORMATION.

Highest Exhibition
Awards

Auckland & Wellington
Exhibitions.

R. Martin,
Manufacturer of Stained Glass
and Leaded Lights. & & &

JOHN MOFFAT, Douglas-Wallace St., Wellington.

LIGHT
------

ECONOMICAL
DURABLE--

--
ARTISTIC--

--
These Shop window frames areadapted
for plate or other glass, and any size
paneis held securely by a simple con-
trivance without the aidof putty.

Used in Kennedy's Buildings,
Hannah's Buildings, and theEconomic,'
Wellington; and Everitt's, and also
Buxton'sBuildings, Nelson; and to be
seeninPalmerstonNorthandMasterton.

Buildere, Speculatorc and Shopkeepers
should write for Procpeotus to

—

WATSON'S
PATENT SHOP WINDOW FRAMES

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

METAL FOUNDERS.
Contractors f0r....

Gas Plants.
High-Pressure Water PlantsHy* Brick and Tii,e Machinery.

*^N Hoisting,Haulage,and Driving Plants.
Y Drainage,Sewerage,

and MunicipalRequisites.
Butchers' Machinery.

ORR'S CARBOLIC & SULPHUR
SHEEP DIP.

[FLUID]
This Dip is of thehighest class. None but the bestmaterials are

used in its manufacture It mixes readily -with, cold water. Is cer-
tain death toall parasiticalforms of life (even destroying tick eggs),
and remains in the fleece till shearing time, thus keepmg the sheep
clean and healthy.

Price5/- p»r gall in 5 gall drums:4/6par gall in40 gall quantities.
For further particulars write to themanufacturers:

HERBERT COLE & CO.,
16 Manchester Street CHRISTCHURCH.
Orrs FootRot Ointmentis aCertain Remedy for thisDisease, price5/-Ib.

Dalgety & Company,
LIMITED.

Capital £1,000,000
Reserve Fund = = = = £200,000

FINANCIAL AND ACCOUNTANCY
DEPARTMENT.

To Trustees and Executors—
Special attention is drawn to the fact that the Company-

transacts all business covered by the various Trustee Acts.
The general supervision and realisation of Trust Estates, the
investment of Trust Funds, the collection of Rents, Interest,
etc., and Trusteeship under Marriage Settlements, Estates
of Minors, etc.

Loans Arranged—
Mortgagees and Absentees represented,Landand Income

Tax Returns prepared,and General Accountancy Work under-
taken. Large Sums for Investment are always available for
Loans onFirst-class Security.

Exchange-
Mi Cable Remittances,Drafts, and Letters of Credit arranged.
HI The Company has special facilities for this class of business.

F. A. ARCHER,
Manager,Christcburch Branch.* A

2^^3^^^s33E£SSB
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Diagrams, 4c, from Sole Wholesale Distribu'or:
HERBERT H. SMITH . . farish street, welling

For Sale by all Cycleand Motor agents m NewZealand.

Why the
"

MOTOSACOCHE "
has revolutionised

Motor Cycling:
1. Its entire absence of vibration.
2. Total weight of Motor Cycle only 6olbs.
3. Almost entire absence of noise.
4. Absolute efficiency on hills or flat.
5. Simplicity of mechanism and ease ofcontrol.

"La Motosacoche
"

The Marvellous Motor Attachment for Bicycles.

telephone118. TAYLOR & OAKLEY,
WORKS : SHOWROOMS AND WAREHOUSE:

234 TUAM STREET. 103 & 105 COLOMBO STREET, CHRISTCHURCH.

'"^l^^W^^WfW^':^!^^^^ We stock the

THE EMPORIUM FOR BATHS
In Cast Iron, Porcelain, Enamelled, Metallic Enamelled, Rolled Edged and
Flanged Plate Zinc, and inGalvanisedSheet Iron. bathroom accessories.

E.W.MILLS& CO.,Ltd., WELLINGTON.

WOOD-WORKING MACHINERY OF EVERY DESCRIPTION
Band Saw Machines, Sash Pulley Mortisers,Lathes
allkinds, coachbuilders' wood-workingmachinery.

Wood-working Machinery by Haigh & Co., Kirchner
& Co., American Wood- workingMachinery Co.

Wood & Steel Split Pulleys, Bearings, Shaftings,
Belting, T.& W. Smith's celebrated Flexible Steel
Wire Ropes,special for LogHauling, Winch, Crane and
Ship Work. Inspection Invited.

I,ARGK STOCKS CARRIED AND INDENTS EXECUTED.
Grice's Gas Engines, Petter On, Engines,
Atxas Steam Engines, Robey's Portable Engines,
Suction Gas]J Producers, Planing and Moulding

Machines.

E.W.MILLS&c©.
LIMITED,

MACHINERY MERCHANTS, WELLINGTON.

CHRISTCHURCH.
BOOTH, MAGDONALD &» CO., LTD.,

*J*HE AUSTIN Jaw Crusher, S«L.
boulders with less power than any other crusher, will cost less in
repairs,and will give better satisfaction. As compared with hand .^^BBft^Tißfew

and testimonials from numerous local bodies throughout New Al^HhJ^ -^J* Hr^^E?ffr^%H

Austin. Rock Crushers.

TOBACCO

"GOLDEN EAOLB™^i
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IMPORTERS AND INDENTORS
Of Every Description of Hardware and Machinery,

FARISH STREET - - - -
WELLINGTON.

SamuelDanks �V Son,
Brassfounders and Coppersmiths,

10 Brandon Street, Wellington.

Of MaterialareEssential
to Good Work

WE aim at this in our Manufactures, and you
may find itin the goods we make, viz. :—:

—
Engineers' and Plumbers' Brasswork
Brewers' and Creamery Vats
Copper Cylinders and Washing Boilers
Pumps, *c, tc.

DURITY &**
QUALITY

Andersons Limited,
CANTERBURY FOUNDRY,

ENGINEERS & CONTRACTORS CHRISTCHURCH & LYTTELTON.

SINGLE CYLINDER,5 8.H.P.,which canbe worked economically over a range
from 2 to6 b.h.p.

DOUBLE CYLINDER,10 8.H.P., which can be worked economically over a
range from4 to 12b.h.p.

Requireslubricating once inabout every threemonths.
With Scott's Carburetter and Governor these Engines are under perfectcontrol— a saving in petrol consumption is obtained, and in

unskilled hands no fuel can be wasted, nor can therebeany failure
frominattention tooiling.

WithProf.Scott's PatentCarburetter and Governor.
MANUFACTURED BY ANDERSONS LIMITED.

Stationary,Marine and Portable.

...Oil Engines...

selling, and will >**^
v%^/|?\j'/ x^l^^accept little over v J Nv>«» (^

half original cost. v
_—

— '
R.P.M.MANNING, 151 Cashel Street, CHRISTCHURCH.

R.Buchanan & Sons, :
IRON & BRASS FOUNDERS,

St. Asaph Street, christchurch. '\u25a0
\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666-

\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666 \u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666IEngineers!
<; ©ur easnivGS will satisfy you. :'

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

* We are Noted for the Excellent Quality of ourCastings.

1 ' WHY NOT GIVE US A TRIAL ?

FITTINGS OUR SPECIALITY! °
F
F™ E

NGSI SHOP FITTINGS! WAREHOUSE FITTINGS!

Estimates Furnished. Telephone 891.

LOW & PEARCE,
Builders and Shop-fitting Experts,

7a HOPPER STREET, WELLINGTON.

"yTTE have fitted the Wellington shops of Messrs. Christeson,VV C. Smith, Lindsay Ltd., C. E. Adams, Seaton, Wickens &
Son, Diamond Confectionery, D. S. Patrick, and many others.

Inspectionof our work invited.

Wellington Agents—
Messrs. Riley &Holmes.

TELEPHONE 882

Auckland Office—
76 VICTORIA ARCADE.

Send for Testimonials.
Ask for"Crown

" Brand,

Highest GradePortlandCement
and Hydraulic Lime

Supplied to Public Works Dept.,
Electric Tramways, Waihi GoldMine, Harbour Board, Ferro-Con-

crete Co., &c, &c.

NEW ZEALAND
PORTLAND CEHENT C2.

Full particulars postedto those whorequire information
about any of these machines.

C© CHAFF CUTTERS, all sizes for all purposes.
Z SEED CLEANERS, for all seeds, for Merchants
—I and Farmers.
OC GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS.
O KEROSENE OIL ENGINES.

CANTERBURY..
MACHINE WORKS

Confine theirattention toa fewlinesofMachinesin order
that they shall be Most Perfect, Up-to-Date and Reliable.

Christchurch.
ANDREWS & BEAVEN, Ltd.

Estimates Furnished on Application.
Telephone285. P.O.Box 646.

/~* LOBE and other Leading Makes of Gas Engines and SuctionvJ Producer Plants.
We are Agents for several First-class Makers of Machinery and

Machine Tools for Woodworkers, Engineers, Brickmakers, Tinsmiths,
Plumbers and other Trades, Gas, Steam and Oil Engines, Dynamos
andMotors, Hydraulic and Pneumatic Machines, etc., etc.

We carry Stocks of Builders' and Plumbers' Hardware, and
Supplies of all kinds atLowest Prices. Enquiries solicited.

WILSON & EDWARDS,

\?Sk a"ANO «<6y
H. R. Coofce,

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

The Ford
Model"X"has
a six

-cylinder
engineof40-h.p.
Speed, 50 miles
anhour down to
4 miles an hour

onhigh gear.

The Ford
Model "N"has
a four cylinder
engineof 15-h.p.
Speed, 40 miles

anhour.
Price .£225.

We invite care-
ful inspectionof
Ford Models
"N" and " K."

FORDTHE SUGGESSFULSPLEYELj

A PerfectPiano, specially
manufactured for small
rooms, m Rosewood,
Blackwood, and Solid

Mahogany.

Enquiries Invited

EASY TIME PAYMENTS
can be arranged when

purchasing the Pleyel.

Tuning
carried on by English

Expert.
9 «

Telephone 1987.

LIMITED.

53 MOLESWORTH STREET, WELLINGTON.

WELLINGTON PIANO CO.,

Til IT) ready--
[i M ROOFING K.
I(gj UJ ——^———mm^ Roofs

THE PARAFFINE PAINT COY., San Francisco.
Samples andPrices from established 1884.

J. lURNS« CO., LTD., Auckland. E. REECE t SONS, CHRISTCHURCH.H. WILLIAMS t> SONS, Napitr. G. L. DENNISTON, Dunidin.JAMES W. JACK, WallingtOH. THOMSON, BRIDGER t CO., Invarcargill.

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

Htad Offici and Works:DUNEDIN.
Iranchu: AUCKLAND,CHRISTCHURCH, INVERCARGILL t PORT CHALMERS.

CALL ON, OR WRITE TO—

Boiler Studs.
Set Screws,

Black and Bright.

Steel Keys.
Steel Taper Pins.
Steel Cotter Pins.
Gun-metal Nuts.

Whitworth Thread.
InFact

ANY ENGINEERS' LINES.

All Classes Steam Fittings.
Bolts and Nuts,

Black and Bright.

IF YOU REQUIR.

TO ENGINEERS AND MECHANICS.

SHORT BIJOU GRAND.

FORD MODEL "N
" . FRONT VIEW.

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

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

11lILKIUK

DECOHATION^fI^7

overplaster,or innew ones where plaster

R^^^P^^^|R^r EXPENSIVE? Not at all ! First

I^^^^^^^^^HUr an outline showing shape and measurements

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

SMITH & SMITH Ltd.
DUNEDIN. WELLINGTON. CHRISTCHURCH.
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The Scientific New Zealander.

Published Monthly by Baldwin <S- Rayward, Patent
Attorneys,71Lambton Quay, Wellington, N.Z.

Progress willbe mailed regularly everymonth to any
address in the colony onprepayment of the Annual
Subscription — 6/6 per annum posted, or m
advance, 5/- To Australia or United Kingdom,
5/6 in advance. ******

All communications to be addressed:
"

The Editor,
Progress,Progress Buildings, Cuba street,Welling-
ton." Telephone2234.******
Incase of change in address, or irregularity of this

papers's delivery, subscribers should send immediate
notice.

world in the wayof technical examinations,
examinations for free places and the rest,
less than two years old, that the compila-
tion of such a series would at the present
be quite useless. It is a great thing, how-
ever, that thenumbers havereached go soonup to 2243. The figures for the matricula-
tion examinations are more clear so far as
they relate to anumber of years. The tablefor the last five years is as under :—: —

The satisfactory and suggestive feature ofthese figures is that the last increase (1906)
is vastly greater than any of the previous
incieases. It is of 240 against the previouslargest increase of 132. Moreover, the in-
creases of the previous years evidently were
not at all regular, the series in fact being
remarkable for abreak. Thedetails are not
too full, but there is the certainty that
the application of young New Zealandfor theprivilege of matriculation at thehandof the University is increasing at a greatly
augmenting rateof progress. Therefore itissafe to regard the combination of all theexaminations of the present year as most
satisfactory. With 1180 matriculation stu-dents and 2343 going up for all the other
examinations which distinguish this part of
the year from the rest, we have a total of3423 youngpeople co-operating withall their
might in the educational advantagesoffered
them by the State. All of these may not
be bent on immediate profit. But the fact
cannot be gainsaid that in the education
department of the national life the activity
is such as to convince the mostsceptical that
theefforts of theState to find goodeducation
for all are not likely tobe wasted for want
of the co-operation of the intended bene-
ficiaries. The conclusion is fortified by a
glance at the achievements of students of
the past. The name of Rutherford, the
great scientist of Canada, of Reeves, the
High Commissioner of New Zealand, who
obtained the whole of his education in his
native country— of whom it was said that
he paid for his owneducation by the number
of scholarships that he won— andof Robert-
son, the latest of the Rhodes Scholars from
this country, are a sort of guarantee that
New Zealand willnot throw awayher oppor-
tunities. Who doubts let him cast his eye

demanding increase all along the line. Its
practicalbenefits aremany :it offers a great
help to the existing apprentice system, and
it bids fair to advance the status of the
expert in every department of skill from
day to day in a surprising manner. It isnow, in fact, an integral and increasing part
of theState systemof education. TheState,
recognising the value of its system,has made
primary education compulsory and requires
education tests for entrance ofyoung people
into the Civil Service of the country and,
of course, the learned professions ;and the
private employer often co-operates by in-
sisting on a Fourth Standard certificatebefore the admission of a candidate toship
or counting-house.

The great question, of course, under these
circumstances is whether youngNew Zealand
appreciates these advantagesofprovision and
compulsion. Many people believe that the
young horse, when brought after all this
trouble to the wholesome water of learning
and practical advancement,refuses to drink,
preferring the poisonous flow of gambling
and the stagnant pool of over-athleticism.
They prophesy a race of

"
flannelled fools

and mudded oafs." It is comfortable to
know that these prophets of evil are wrong
in the extreme. Young New Zealand does,
it is true, indulge in sportsof all kinds ;but
there are two things to be noted about this
indulgence. In the first place he is an accu-
rate observer and organiser beyond com-
parison, a student of perfection in every
detail of his sport. Secondly, he subordi-
nates it innearly every instance to the more
serious work of life before him. The great
thing to know for those who are anxious
watchers over his welfare is the wayin which
young New Zealand co-operates with theState in the things provided by the State
for his advantage and the advantage of the
race. Thegaugeis to be seeninthematricu-
lation lists of the University and in the
examination lists of the Education Depart-
ment which has the supervising of all the
examination cutside of the universityseries.These latter comprise the Civil Service
examinations, the various scholarship ex-
aminations,and the examinations that count
for the admission to the free places which
constituteso largeaproportion of the secon-
dary education of the colonial youth. To
take the latter first, the numbers of applica-
tions for all the examinations this year
reach the handsome figure of 2243. It
would be interestnig tohave a series of the
numbers of annual applications before one
for the purposeof comparisonand the ascer-
tainment of the rate of progress. But there
are so many new things in the education

Voi,. II.— No. 3. Monthi/v.] [Price:6d Per Copy;6/6 Per Annum posted,
or inadvance5/-

WELLINGTON, N.Z., JANUARY 2, 1907,

*An apparent leduction only: the difference
being due to technical rearrangement.
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THE SCIENTIFIC NEW ZEALANDER.
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TO OUR READERS IN NEW
ZEALAND AND OVER SEAS.

Trainingof the People.
It is the leading, if unwritten, axiom of all
the nations engaged in the industiial war
of this era of unregulated production, that
nations without education degenerate into
unorganisedbands of hewers of wood and
drawers of water. Now, the hewers and the
drawers are the serfs of the world. Inno-
thing do they prevail. Manufacturing su-
premacy, and its logical follower, trade
advantage, are to them whose brains, eyes,
andhands aretrained, whose minds are filled
with the most useful of things knowable.
At the same time it is evident that there
must be the healthy body as well as the
healthy mind, otherwise in the day of enter-
prise there will be no effort, and in the hour
of defence neither courage nor endurance.
The nation that holds its own must have
not onlya full head and a skilled hand, but
also,and indispensably, astrongconstitution.

Education that 'aims at that trinity of
development is supplied in this country in
full measure. The primary school, the
secondary school, and the university college
form the educationpyramid, with a cohesion
and a homogeneity which may leave some
room for improvement, but are essentially
improving. In addition, there is a system
of technical instruction which wasbut yester-
day in its infancy, and to-day is vigorously
at work on a wide scale, and is clamorously
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Some particulars of the progress of the building
operations at San Francisco have been given by
Mr. T. Cooper, manager of the Southern Pacific
Railway Company,and published in theNovember
number of the Colonizer.

Planingmills, with their shrill scream, are rush
ing out lumber by the million feet; strings of
waggons, loaded with sand, cement, brick, stone,
girders, and all that goes to make up a modern
high-class building, roll along the streets inalmost
endless procession. Streets are being cleared, and
watered and swept ; broken bricks and twisted
pipesarecarriedawaywith beaver-likepersistence ;
frame buildings and bright corrugated iron build-
ings are growing like magic, almost in a night,
that business may go on without interruption.
Almost the entire cement in the United States
will be on its way there in a few months.
It is computed that in a short time this city will
be using more cement inone day in the rebuilding
thanall the states of the Union wereusing a decade
ago.

One of the large construction concerns of this
city has engaged 1000 barrels of cement a day to
be delivered in August. Later in the year it is
expected that the demand will be such that the
same firm will have to use 10,000 barrels a day,or about seventy car-loads. This cement will be
needed in the erection of about 5,000,000 dols.
worth of buildings.

Eastern capital is interested m the situation,
and some of the large capitalists have sent men
out on prospecting expeditions to see if some of
the raw materials cannot be located. A cement
quarry at the present time would be almost as
valuable as a gold mine, and the same eagerness
and enthusiasm attend the search for it as that
for the yellow metal.

Some of the temporary structures which are
now going up promise to be worthy of a longer
existence than the short term which will elapse
before they will make way for the greater com-
binations of concrete, steel, marble, stone, and
brick.

One thousandmen are now at work on a build-
ingin Van Ness avenue whichcovers a lot 275 ft.
long by 180 ft. deep. It will contain 300 offices
and thirty-eight stores. The foundations are of
concrete. The building has four floors and fast
elevators,and willverysoonbe ready foroccupancy.

The new MasonicBuilding will cost 65,000 dols.,
will have accommodation for twenty-five lodges,
and will have the largest lodgeroom in the United
States. The French-American bank building is to
be nine storeys inheight and cost 80,000 dols.

There is a large demand for labour. Plasterers,
bricklayers, masons, carpenters, and hod-carriers
areneeded. The demand for lathers, stone masons,
and painters isnot so heavy, but m a few months
the large steel office buildings, which only lost their
interior furnishings and were not structurally dam-
aged will have been cleaned of rubbish and then
the work of fitting and decorating will require
many hands.

height of 600 ft., from Ironstone Creek to
the top of the ridge, and the ore there assays
81 per cent, of ferric oxide, equal to nearly
57 per cent, of metallic iron, and it carriesjust sufficient titanium oxide to produce
steel of the finest quality. When the com-
plete examination of the areahas been made
a lease will be applied for and works erected.

Since August Messrs. Wayne & Jones have
been busy inSydney with plans and speci-
fications and detail drawings, and these are
almost complete. Arrangements are being
made at Home and in the United States,
America, for machinery. The works are to
be most complete and up-to-date, and for
a start are calculated to produce 100 tons
of pigironperdiem,but this willbeincreased
later on. The furnaces, converters, and
rollingmills willcover aspace of thirty acres."

Assoon asMessrs. Wayne & Jones arrive
a start will be made with the construction
of a deep-water wharf for which preliminary
soundings have been taken. The two miles
of rail to the furnace site willbe put inhand
as soon as possible and rapidly pushed to
completion. When this is finished the firm
hope to have their ship alongside the wharf
with the plant and machinery read\ to send
up to the prepared site of the works.""

Mr. Turnbull has been making inquiries
at this end with regard to the supply of fire-
bricks and fuel. The firm will probablydo
their owncoking, and the small coal for this
will be obtained in New Zealand. Their

pay-sheet for a start will exceed £30,000 for
the first year, and necessarily grow as the
capacity of the works is increased."

At present we import £300,000 worth of
iron and steel, all of which Messrs. Wayne
and Jones claim that they can producehere,
as well as securing a certain foreignmarketfor their excess over this. If such be the
case, sleepy Nelson must become one of the
most prosperous places in New Zealand."

The subject of this month's cover is Pega-
sus, the winged horse of Greek mythology,
which arose with Chrysaor from the bloodof the Gorgon Medusa, when she was slainbyPerseus. He is said to have received hisname because he first made his appearance
beside the springs (pegai) of Oceanus. Heafterwards ascended to heaven to carry the
thunder and lightning of Zeus. Some later
authors make him the horse of Eos. Belle-
rophonhad in vain thought to catchPegasus
for his combat with the Chimsera, but at
length was advised by the seer Polyidus of
Corinth to sleep in the temple of Minerva.
The goddess appeared to him in his sleep,
and gave him a golden bridle with which
he caught Pegasus, andby his aid overcame
the Chimsera. Modern writers ignorant of
mythology make Pegasus the horse of theMuses,, with whom, however,be had nothing
to do beyond having by a kick of his hoof
made spring up the inspiring fountain of
Hippocrene.

The New San Francisco.
around the colony and mark the many
successfulmen in every walk of life who owe
the whole of their training to the educationalfacilities afforded by their own country. InLaw,inMedicine,intheChurch,inCommerce
and in Invention the YoungNew Zealanderis able to challenge comparison with the
rest of the world. Norishe behind inphysi-
cal development. The tour of the "AllBlacks" is fresh yet in the public mind;
the success of a New Zealander in winning
the Australian cycling championship, the
good records put up on every convincing
ground in the country, all make excellent
reading for the New Zealander. The intelli-gence, it is clear, and the bodily strength
of the nation are both advancing at satis-factory rates, for the simple reason that
Young New Zealand has thrown itself withcharacteristic healthy energy into the work
of co-operation,without which the provision
for education,admirable asit is, must neces-
sarily fail.

January 2, 1907PROGRESS.

One day of fret and worry may blight a whole
week.

Every man is sometimes what he should beall the time.

London seems to like motor 'buses. I.here are
now in that colossal city 700 of these vehicles
owned by London companies, of which number
there were inactual running work during the firstweek of October last 469, the balance being m
the hands of the repairers. Manchester, on theother hand, is remarkable for the success of thelong agitation for thebanishment of themotor 'busfrom the streets of the great cotton metropolis.
In consequence, the Hackney Carriage Committeeof the City Council has decided to recommend that
the licenses shallnot berenewedof these vehicles
The reasons for the decision are that

" they create
a nuisance in the suburbs and that, as at present
built, they are not fit to uinon the toads."

Probably the largest exposeddepositof cinnabar,
or quicksilver ore, is that forming the mountain
from which the town of Black Butte, Oregon,
derives its name. There a vein 400 feet wide
has been opened for more than a mile along the
mountain, at a depth of 1000 feet below the crest.
InEurope the chief mines are at Almaden inSpam,
and at Idnam Austria, a town twenty-eight miles
from Trieste

The process of obtaining the mercury is called
distillation Atter being crushed, the ore is sub
jected to intense heat (1200° F.) When the ore
lias reached the temperature of 6SO°, the mercury
is driven off in the form of vapour. This vapour
is rassed into large wooden or brick chambers
called

"
condensers," which are «urrounded by

water jackets and other devices designed to reduce
the temperature, in these chambers the vapour
is condensed, the quicksilver resuming a metallic
form, and being deposited in fine globules on the
walls and floors. These globules, as they increase
in size, merge together, and run out in troughs,leady to be marketed. The product is shipped
in wiought-iron flasks weighing fouiteen poundseach, and holding 76J- pounds of the metal, for
which the present wholesale price is nfty three
cents a pound.

Mining Mercury.

New Zealand Iron.
We have all of us believed, since the days
when they took to making hematite paint
at Para

%
Para, that this country possesses

everything necessary for the production of
iron on an immense scale. When the pro-
traction of thenegotiationsfor theestablish-
ment of the industry in a large way (per
the Cadman-Smith combination)became dis-
heartening, we all regretted the non-success
of the New Zealand combine. When it was
announced the other day that Mr. Witheford
was on the eve of arrangingeverything, we
all hopedsoon to read the accountsof roaring
furnaces, and to see, in due course, our own
iron on our own railways and in our own
foundries; to say nothing of the prepara-
tions we hoped to mark for an attack on
the markets of Australia and the Western
coasts of the American continent.

Some of us were just a little afraid that
wemight benursing amonopoly of dangerous
proclivities. These, as well as the rest of
the population, will be glad to hear of the
appearance of a rival to the original pro-
spectors of the iron fields of the colony.
They will be pleased to reflect that if the
supply of ore is immense, the number of
exploitersisnot altogether limited. Inshort,
they will read with interest the following
by a correspondent from Nelson, which is
at the threshold ot the Para Para paradise,
so to speak.:—

The Onakaka Deposits."
The vast deposits of hematite iron ore

in the Collingwood district are evidently tobe worked by more thanone company On
the 26th October, the Hon. the Minister of
Mines granted to Mr. Thomas A.Turnbull,
of Nelson, formerly of Timaru, and eldest
son of the late M.H.R., a mineral prospect-
ing license over 860 acres of iron and lime-
stone-bearing country at Onakaka, immedi-
ately south of the Cadman block at Para
Para. Messrs. Wayne & Jones, ironmasters,
of South Wales, who are associated with
Mr. Turnbull in this enterprise, visited thelocality last August, and spent ten days
there investigating the oredeposits and local
conditions. Since the license has been
granted,a complete andexhaustiveexamina-tion of the area will be made. The countryis densely covered with bush,but so far as
can be seen atpresent, their area, which hasa lengthof two miles,carries ore throughout
its extent, and the hematite has a width offrom 500 to 1200 ft., and runningfrom 200 ft.above the sea at its northern end to 3000 ft.
at the south. One face examined has a
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Messrs. Bell's factory at Newtown is
divided off into two main sections— the
matchmaking and the boxmaking. The raw
materials which form the basis of manufac-
ture are: phosphorus, wax, cotton, glue,

In 1894 the first match factory in Austral-
asia opened its doors in Wellington, fully
enough equipped to invite and withstand
the hardest criticism from the few who
scoffed at the attempt to establish such an
industry in this colony of ours. Speaking
at the opening ceremony, the Premier, the
late Mi. Seddon, said: "It behoves the
Government to foster an industry established
in the colony which would not only keep
the money in the colony, but which would
also provide work for the sons anddaughters
of New Zealand, andIsee no reason why
Wellington should not be capable of supply-
ing not only New Zealand with waxvestas,
but also the whole of the South Pacific
group."

The venture, it is well to know, has by
this fully justified its inception, and is at
once a credit to New Zealand and a satis-
factory sequence to the efforts of those who
were responsible for the introduction of the
private capital essential to the ultimate
success of such a concern.

In reviewing the present-day operations
of this important industry it cannot be
overlooked that Messrs. Bell & Co. have
done much to keep the importation of
foreign-made matches down to the very
lowest returns, and thus we come to realise
that their establishment is fraught with
potentialitiesof great moment to the colony.
In addition, it should be noticed that the
factory gives employment of a light nature
to hundreds of girls, and at wages far in
excess of those ruling in other occupations
to which female labour is best suited;and
Mr. Walter M'lyay,manager of the factory,
is of opinion that if a full complement of
hands were only procurable it would be
possible to double the present output, which
reaches in busy times as high a figure as
2000 gross of boxes per diem. The girls
at work evince the smartness and energy
which seemtobe the inseparable accompani-
ments of the piece-work system. Their
interests are protectedby a registeredunion
and the ratesof wagesare fixed by the Arbi-
tration Court. The representative of Pro-
gress examined the pay sheets of the Com-
pany for the last four weeks, from which
twelve girls' names appearingconsecutively
were taken, and the wages earnedandhours
worked by those girls were as follows :—: —

Our Industries.
No. XI.— R. Bell & Co., Limited, Wellington.

THE DIPPING PROCESS THE LAYER OF PHOSPHOROUS IS SEEN ON THE SLAB
IMMEDIATELY IN FRONT OF THE OPERATOR, WHO PLACES HIS FRAME, FILLED
WITH TAPERS, ON THE LAYER, AND THE MATCH IS THEREUPON

"
HEADED."

a great reel, and from this drum they are
wound off: on to the other drum, and are
now sufficiently advanced to be called" taper." The process goes onuntil, at the
end of the sixth round, the taper is of the
necessary roundness, smoothness, and con-
sistency. Three or four hands are at the
work ;one feeds the cotton from the hanks,
paying it out quickly and regulating the
motion by keeping a good brake grip on

the bulk of moving
taper;another attends
to the machinery,
others to theguiding.
Every now and then
the taper becomes
obstreperous, sticks
where it ought not
to, has to be seized,
straightened, humour-
ed, while the machin-
ery is stopped and
got ready for another
spin. When the taper
is complete it is
wound off on to small-
er reels, and from the
reels it is trans-
ferred to what are
known as frame filling
machines. These
frame filling machines
are each capable of
cutting to therequired
length 320,000 tapers
an hour, and they are
semi- automatic in
action. Taper is fed

into it in lengths about 50 or 60 abreast.
The operator stands with her foot on
a treadle which works a knife. Her hands
are busy with the frame. The frame is
filled with laths covered on each side with
felt. She drops the lowest lath, leaving
a vacant space. The taper, 60 abreast, is
fed into the space, the treadle moves, down
comes the knife, and 60 matches are cut off
from the taper lyingon thelath. Thehands
deftly drop the next lath, in goes the taper
again, down comes the knife, and we have
60 more matches ;and so on until the frame
is filled with matches inrows,separatedfrom
each other by afelt-covered lath. When full
the frame is screwed down, andit is ready
to be carried away. It looks like a news-
paper " forme," with matches standing on
end instead of type. Trollies are ready to

chlorate of potash, and straw-board. We
shall see to what uses these ingredients are
subjected as we proceed.

There are two large drums, one at each
side of the factory, with a little wax tank
half wayor so between, and a small vertical
engine forming the motive power. The
cotton threads are passed in suitable thick-
nesses through aperforatedplate, the engine
is set in motion, the drums revolve, the
cotton threadsare gripped,and dragged first
through the tank aforesaid, in which is
a solution of stearine and gum— yclept wax.
The mixture is kept hot by steam, and the
threads are,infact,dipped init,beingforced
downby an ingenious ironclamping arrange-
ment. They pass out of the tank through
almost numberless guides, and are led to
the first drum, which winds them up into

PROGRESS.January 2, 1907.

THE TAPERS BEING FED FROM REELS INTO THE FRAME FILLING MACHINE.
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THE MATCH FACTORY: SHOWING THE TAPERS UNWINDING AND BEING TAKEN INTO THE FRAME FILLING MACHINES.

THE MATCHBOX TACTORY: IHE ROT \.RY TABLE IN THE FOREGROUND IS PART OF THE PLAID BOXMAKING APPARATUS.

January 2, 1907,PROGRESS.

R. BELL & CO. LTD.'S MATCH FACTORY, WELLINGTON.
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conettes for means of fire escape. There will also
beprovided meansof escape from the rear on to
the Terrace. The front of the ground floor will
be occupied by several shops, a,public bar, and
a sitting-room. On the first floor will be a large
dming-room, commercial, sitting, and drawing-
rooms. Bedrooms and sitting-rooms will occupy
theother floors,and therewill beabout onehundred
bedrooms in all. An electriclift is to be provided,
and throughout the wholebuilding the fittings and
appointments will be of the most modern and up-
to-date kind. Tenders for the work arenow being
called. Architect, J. Charlesworth.

A fine two-storied building, mostly of brick, has
justbeen completed for the Wanganui Meat Freez-
ing Co., Ltd. Part of the downstairs portion is
tobeoccupied by them as a butcher's shop, while
the remainder of the ground floor will be occupied
by a leather merchant. The upstairs portion is
verycommodious, andwill belet for office purposes
etc. The building is in Ridgway street, and is
up-to-date in every respect. Architects and con-
tractors,Burton & Benge.******

The contractor for the new Theatre Royal,
Christchurch, has made a good start with the work
of the basement and substage. The buildings are
to becompleted andready for opening by Novem-
ber, 1907. The chief feature of the auditorium is
that there are no posts or columns to support the
circle or gallery floors, the whole being carried
from the walls. We hope to publish illustrations
of the exterior and interior at a later date. Archi-
tects, S. & A. Luttrell;contractor, W. H. Bowen.

Tenders were recently called by Mr. Frank
Messenger for a two-storied or one-storied parson-
age for the Wesleyan Church, New Plymouth.
The one-storied building plan was adopted, and
the following tenders were received: J. D. Smith
£795, Boon Bros. £817, R. W. Bond £836, Turner
andBeadle £865, Coleman & Son£873, J. Salt £907,
A. Cliff £941, J. T. Mannix £942. The tender of
Messrs. Boon Bros, was accepted. The building
is to be completed in about four months.******

The following tenders were receivedby Mr. Frank
Messenger for the erection of a warehouse in
Brougham street, New Plymouth, for Messrs.
Macky, Caldwell & Logan: Coleman & Son
(accepted) £1847. J. Salt £1848, R W. Bond £1893,
Boon Bros. £1960, A. Cliff £2140, Turner & Beadle
£2295, J. T. Mannix £2346, Pikett & Wilkie £2470.
This pricedid not include the plumbing andelectric
lighting, Messrs. Smart Bros.' tender at £177 being
accepted, the only other tender received being
that of Griffiths & Co. at £178.******

Our illustration depicts the New ZealandExpress
Co.'s new building in Hereford and Manchester
streets,Christchurch. This structurehas just been
completed, and it certainly redounds to the credit
of the contractor. Ithas a frontage toManchester
streetof 78 ft., and 66 ft. to Hereford street;from
the path to the top of the parapet the height is
130 ft. The foundations and first two stories are
of reinforced concrete, whilst steel has been freely
used in the upper stories for ties and standards.
The building, whilst presenting a bold appearance,
has nothing of an aggressive nature. The building
has been installed with two electric lifts, one for
goods, and one for passengers Architects, S. &A.
Luttrell; contractors, W. H. Bowen; plasterer,
A. Menzies. ******

An up-to-date and commodious residence has
just beencompleted forMr. RobertDavisat Kume-
roa. The new

"
Homestead

"
has dining anddraw-

ing rooms, each witha floor space of 388 sup. feet,
entering off a large hall, which is screened from
the lobby by a fine grilled archway in oiled rimu,
fivebedrooms, kitchen, bathroom, laundry, store,
and pantry, with meat safe, and dairy built out-
side. The drainage is on the septic-tankprinciple,
and all according to the By-laws of the Napier
Borough Council. The house has hot and cold
water throughout and is fitted with electric bells

Building & Architecture.
The Architectural Editor will be glad to receive suggestions or matter from those

interested in this section. Address:Architectural Editor, Progress,
Progress Buildings, Cuba Street, Wellington.

wheel away loads of these frames to the
dipping, or heading, department which has
a building to itself away from the main
workroom. There aman is busy at ametal
tablefinelylevelled,spreading thematerial—
phosphorus, chlorate of potash, and glue—
into a layer \ inch deep. He employs a
gauge toensure thisuniform thickness. That
done, he takes up the top frame (still full
of tapers as we saw it last at the frame
filling machine) from the trolly, and laysit
bodily down in the ultramarine mass on the
table, picks it up in a few seconds, and
behold, every one of the evenlyprotruding
matches has ahead upon it.

Away now to the drying bins, where the
matches, still held in the frame, are
turned heads down in order that the blue
phosphorus mixture may settle into the
rounded tops peculiar to match heads.
After this the frames with their loads of
headed matches are finally sent to theboxing
tables and the match girls. The girls un-
screw the frames, take out the rows of
matches heads up in handfuls, and drop
them into the boxes. The pace they do it
at is something wonderful, those who have
had practice (and theyhave no time to deal
gingerly with their work) ramming thehand-
fulsof matches into theboxes. Occasionally
a match resents this energic treatment, and
ahalf-filledboxbecomes aminiature volcano.
There is a hiss and a flare, a smoke, and
a match box falls out of the path of the
useful— a failure. Thefilledboxesarefinally
cased, and that ends the process.

Inorder tomanufacture such an apparent-
ly simple article as a wax match, nearly
everyportion of theglobehas to be searched
for material wherewith to accomplish the
work ; the sheep on a thousand hills supply
the stearine, the teeming cotton fields of
Georgia and Alabama, the cotton for the
core of the match; the tropical forests of
Java, Borneoand Sumatra and the gorgeous
slopesof the Amazoncountry, thegum which
hardens, and without which nomatch would
strike, and thegumwhichbinds ;theSwedish
factory where the chlorate of potash
is made for the head by an electrical
process patented there, which has reduced
the cost to one-fourth ;and the phosphorus
and strawboard from England.

Inone year the processesof matchmaking
and boxmakingat Messrs. Bell's absorb the
following quantities of raw material :cotton,
35 tons; wax,150 tons;New Zealand glue,
12 tons; strawboard, 50 tons; chlorate of
potash, 15 tons; and English phosphorus,
3 tons. The phosphorus has to be kept
under fresh water until required for mixing
with the glueandother substances of which
the match head is composed, and it much
resembles clarified kauri gum.
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State prisons are filled with people who thought
they were clever.

Arrangements have been made by the Chinese
Government for the establishment of several
stations throughout the Empire to experiment
with the Marconi system of wireless telegraphy,
in the working of which Chinese operators will
be instructed. Apparatus has been installed on
several Chinese war vessels at Shanghai, and at
the northern cities of Peking, Tientsin, and Pao
Tmgfu. Instructions will be given by an Italianofficer, who has been appointed for this purpose
and who will also serve as engineer and super-
intend the operations. The establishmentof other
stations besides those mentioned is being contem-
plated, and viceroys throughout the Empire have
been directed to investigate the subject.

Chinese Wireless Telegraphy.

A contract has been let for the erection of a
power house at Longwood, Featherston, for £115.Architect, John S. Swan;contractor, R. Heald.******

Mr. J. M. Dawson, architect, has started the
practice of his profession at his office in Hume's
buildings, Willis street, Wellington.******

A contract has been let for the erection of addi-
tions to Mr. F. W. Mansfield's residence at Khan-
dallah at £415. Architect, John S. Swan; con-
tractor, John Moffat.

The contract for the supply of fittings for the
National Bank's head-office building has been let
at £1900. Architect, John S. Swan;contractors,
W. Nees & Sons, Dunedm.******

The contract for additions and alterations to
the Wellington Club, Wellington, has been let at
about £1900. Architect, John S. Swan; con-
tractors Hunt&McDonald.******

A block of two-story brick shops and dwellings
are now in course of erection inColombo street,
Christchurch, for Mr.A. Lowry,and which will be a
pleasing addition to the architecture of the street.
Architect, W. Y. Wilson.******

A contract has been let for the erection of a
residence in Daniel street, Newtown, for Mr. M.
Segrief, at £1300. The building will be of timber
ona concrete foundation. Architect, John S. Swan;
contractors, Parkin & Betts.******

A contracthasbeen let for the erection of a new
Primitive Methodist church at Newtown. Tenders
are now being called for the erection of business
premises inbrick at the Lower Hutt. Architects,
Maisey & Johns ;contractor, A. Wilkening.******

The contracts for the supply and fixing of plaster
and steel ceilings for the National Bank's head-
office building havebeen secured by the following•
Plaster, the Carrara Ceiling Co., Ltd., £760 ;steel,
Bnscoe & Co., £205. Architect, John S. Swan.

One of the most up-to-date residences, situated
at Gonville, near Wanganui, is nearing completion
for Mr A G Bignell. The house has a tiled roof,
and is fitted with every modern convenience, and
altogether presents a very striking appearance.
Architect F Atkins;contractors, Russell &Bignell.******

A residence is being erected at Goldie's Brae
for Mr S Bnce. It is to contain seven bedrooms,
kitchen, drawing-room, dining-room, a spacious
reception hall, and a 27' x 12' billiard room, also
two bath rooms, laundry, and the usual conveni-
ences. Architect, J. M. Dawson; contractors,
McLean & Gray.

A handsome biick building, in Ridgway street,
Wanganui, is in course of erection, and is to be
occupied as the Commercial Travellers' Club. The
building is of two stories, and forms an interesting
addition to the better-class architecture of the
town. Architect, F. Atkins ;contractors, Russell
and Bignell. ******

A large and up-to-date building in Victoria
avenue is shortly to be completed for Dr. Earle,
and will belet forbusiness purposes. The building
is opposite the Technical School, and when com-
pleted will be a striking contrast to the old struc-
tures formerlysituated there. Architect, F.Atkins;
contractor, W. Kursky.******

Plans for a new Commercial hotel, to take the
place of the old wooden building onLambton quay
destroyed in the recent big fire, have been pre-
pared. The new Commercial will consist ofa four-
storied brick building of 108 ft. frontage, built in
the Renaissance style,andrelievedin the front with
three large oriel windows, an ornamental balcony
running the whole length of thebuilding, and bal-
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New Warehouse, Christchurch.Of paramount interest toengineers, andespecially
railway engineers, are severalsleepers, whichhave
been in track use varyingfrom 20 to21 years,the
whole of which are in more or less perfect con-
dition,althoughhaving been inuseintrying situa-
tions and having carried heavy main-line traffic.
As a practical proof of the suitability of jarrah
for the New Zealand climate, specialattention is
drawn to the two jarrah sleepers recently with-
drawn from the Leeston-Southbndge line, after
having been in track for 31 years, and whichare
still in a perfect state of preservation.

Another interesting item is shown by aportion
of a ]arrahpile, which has been in the Bunbury
(W A ) harbour for thirty years being drawn m
1906. This pile has been sawn into halves, and
shows no sign ofdecay.

Buy the best— poor raw material wastes the time
of men, and it actually tends to discourage them
in their work.

Reinforced con-

crete AND STEEL HAVE

BEEN FREELY USEDIN

THE CONSTRUCTION Or

THESE PREMISES.

Architects
—

5 &A.Luttrell

Contractor—
W. H Bowen.

Plasterer—
A Menzies

The object kept in view in the designing and
executionof the Millar Co.'s exhibit at the Exhibi-
tion has been to show the great variety of uses
to which jarrah can be applied, and to group the
whole intoan exhibit pleasing and instructive.

The exhibit is formedof a raised platform20 ft.
long by 12 ft. wide, and 10" high, of 9" x 2" jarrah
nosed on the edge, with a scotia underneath it.
At each end of the platform is a short piece of
balustradmg finished m various styles. Upon this
platform is erected a partition of 4 "x 2" jarrah
studding, one side of which represents an internal
wall of a hall or room. The centre piece of this
side is a door, the bottom panels being raised,
fielded and bolection-moulded; the upper panels
are also raised and moulded, but the framework
surrounding these is chamfered. The frame sur-
rounding this door is of 5" x 3" jarrah rebated and
ovolo moulded, mitred at the angles and stopped.
The frame is surroundedby an8" architrave, which
is built upon a large moulded block. This block
also forms a stop for the skirtings.

On each side of the doorway are erected massive
columns 10 ft. high, 15" wide, and 15" thick The
columnson the sides nearest the door areof a plain
surface with a sunk fiddle-back mould stopped
above the skirting and at top The front and
remaining side of these columns are panelled, the
lower panels being raised and moulded over the
whole surface and surrounded by a scotia. The
upper panels are carved in relief. These columns
are further adorned with one small neck mould
immediately above the carved panels, also a band
mould 6" wide above neck mould, and to crown
the whole is a cornice of 24" girth in the space
between these cornices and band mould, reaching
from one column to the other; immediately over
the door is a panel on which is carved the name
of Millars Karri and Jarrah Co. On each side of
the columns a partition is continued, which is
covered with jarrah match-lining laid vertically,
diagonally and horizontally, and is formed into
panels by means of cover moulds. The wholeof
this elevation is finished in French polish. The
back of the partition is covered with jarrah
weatherboards of various kinds, viz. • rough
sawn, dressed, check and chamfered and rusti-
cated ; these being treated so as to represent the
various styles and methods of using the timber
for external coveringsof houses. No unduepolish
has beengiven to this part ofthe exhibit, butithas
been treated in a natural manner bybeingoiled,
as is the usual custom with such work m Western
Australia. Behind this, at a distance of 3' 6", is
amassivepieceof bridge work, and this is designed
to give an impression of its great strength, and
should form a veryuseful part of the exhibit.

In addition to this set piece, there are also a
great variety of mouldings, turnery, etc

The New Zealand
Express Co.'s Fine
New Building in

Christchurch

having indicator board in kitchen. The contract
price was £615. Architect, Reginald G. Craig,
Woodville;carpenters and joiners, Hamblmg and
Rabone; decorator, H. T. Perkins;septic tank
and drainage, G. Perfect, Woodville , plumbers,
Holben & Kirk, Palmerston N.

West Australian Timber in New
Zealand.

THESE TWO PICTURES REPRESENT THE EXHIBITION DISPLW OF MILLARS WEST AUSTRAII\N HARDWOODS CO, AND THEY SHOW THE
GREVT VARIETY OF USES TO WHICH J-\RR\H C\N BE APPLIED.

January 2, 1907.PROGRESS.

A new warehouse for Mr. H. F. Stevens, whole-
sale druggist, Worcester street, Chnstchurch, has
recently been completed.

This handsome building has a frontageof 66 ft.
and a depth of the same dimensions. The front
is of pressed bricks from Crum's brick yard, Ash-
burton, pointed in cement ;the lower bands and
window-sills are of Mount Somers stone The
upperbands,columns, sills, window-heads,moulded
strings, cornice, parapet, also rose window and
mortarandpestle inpediment,areof Oamaru stone.
The rest of the walls are of wire-cut bricks. The
basement is61ft.by48ft.,dividedintotwocellars,thefrontpoitionbeingusedasabondedstore.Thereisaspaciousgatewayontheeasternsiderunningfromfronttoback,andgivingaccesstotheyard,andalsotopacking-room.Theentrancelobbyhasbluestonestepsandapairofhandsomeswingdoorsgivingaccesstothegroundfloor,on
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StuccolinCeilingDecoration.Itisonlyalittleoverone-and-a-halfyearssincetheCarraraCeilingCoLtdstartedbusinessinNewZealand,andalreadywefindspringingupinourmidstanindustryofgreatimportance,notonlytoourarchitects,builders,anddecorators,buttothosewhoareinterestedmthesteadyim-provementofallthatpertainstothevariousbranchesofbuildingconstruction.OneveryhandmaybeseenthetrulyartisticworkinceilingandwalldecorationthatfollowsontheuseofStuccolm,whichisthewell-knownandexclusiveproductoftheCarraraCeilingCo.Ltd.OurillustrationsarerepresentativeofmanyexamplesoffineworkexecutedinStuccolm,andtheyshowthepossibilitiesofthismaterialwhenfashionedatthehandsofanartist.OneshowstheentrancetotheGrandHotel,Wellington,andthestyleadoptedisLouisXVI.Flutedpilastersareseensurmountinganorna-mentaldado,whilethepillarsandarchesareofanexceedinglydelicatedesign.Inadditiontothismainhall,somefifteenroomshavebeenfinishedinStuccolm,andtheworkexecutedbytheCom-panyrightthroughthismagnificenthotelisofahighlymeritoriouscharacter.TheaboveillustrationdepictstheinteriorofthenewBankofAustralasia,Wellington,andgivesagoodideaofwhatisundoubtedlyoneofthefinestbanking-chamberceilingsinthecolonyThisillustrationalsoservestopresentanideaoftheextenttowhichtheplasticityofStuccolmmaybeworked.ThestyleadoptedinthisceilingisItalianRenaissance,andtheworkhasledtoaveryfaithfulrepresentationofthisstyle.Inthecentrethereisaperspectivebalustrademlowrelief,givingtheappearanceofadome.ItwillbereadilyconcludedonstudyingthisillustrationthatStuccolmispossibleofgreatereffectsthananyothermaterialusedforceilingwork.Theieisavigourandfinishaboutitthatarepeculiarlyitsown—thusagoodfutureforthematerialisassured.whichthereisaroomypassageleadingtoageneralofficeinfront,25ft.by15ft,whichhasaveryhandsomescreenoffiguredrimuwithsashesglazedwithMuraneseglass.Thispassageleadsalsototheaccountant'sofficeandMr.Stevens'privateroomattliewesternside,warehouseatrear,38x31ft.,andtothepacking-room,17x32ft.,whichcontainsanofficeforwarehousemen.Twodoorsopenfrompacking-roomtoyard,twoopentowarehouse,andtwoopentogateway.Aboldstair-caseoppositetheentrancedoorsleadsfromthisfloortothefloorabove,whichhastwolargesampleroomsmfront,each32x24ft.,andawarehouseatrear,64x3Bft.Fromthisflooranotherstair-caseontheeasternsideleadstothetopfloor,whichoccupiesthewholeareaofthebuilding.Eachfloorisamplylightedfromfrontandback.Anotherroom,25x25ft.,behindpedi-ment,isapproachedbyamovablestepladderandlightedbytherosewindowinfront.Massiveironcolumnsinbasementsupportthegroundfloor;whilesimilarironcolumnsongroundfloorsupportthefloorabove,whichhas8"x8"woodenstorypostsforsupportingthetopfloor,wheresimilarpostssupporttheroof,whichcon-sistsofthreespans.Theinternalwallsoneachstoryarematch-lined,asalsoaretheceilings.Thereisanup-to-dateelectriclifttoconveygoodsfrombasementtoeachfloor,andasmallhand-liftrunningfromgroundfloortoeachfloorabove.Thereisaspaciousstoreintheyard,74ft.by23ft.,withconcretefloor,andprovidedwithcopper,forheatingwater,andalsowithwashtubs,etc.ConvenientW.Csarealsoerectedinyard,withallsanitaryarrangements.Thewin-dowsongroundfloormfronthaveplateglass,whiletheupperfloorwindowsinfronthaveopen-ingcasementswithfanlightsover,allthebackwindowsarefittedwithopeningtransomlights.Themainbuildingismostsubstantiallycon-structed,andformsastrikingfeatureamongtheup-to-dateestablishmentsofChristchurch.ThecostamountedtocloseuponArchitect.A.H.Hart;contractors,W.Greig&Sons;clerkofworks,W.Gee.Criticismisthoughttobeaformofenjoymentfortheonewhomakesit.Butsometimesit'sworthmoneytothemanwhogetsitSTUCCOLINDECORATION:THEBANKINGCHAMBEROFTHEBANKOFAUSTRALASIA,WELLINGTON,January2,1907.PROGRESS.WeshallyetbegoingtothefarEasttolearnthewaysofmodernmethodsmcraftsmanship.ThereTheEducationofArchitectsandBuilders.Itisnowwellunderstood,saysTheCarpenterandBuilder,thatthedemandforefficientworkmencanonlybemet—ifwemustassumearevivalofapprenticeshiptobeoutofthequestion—byagreatextensionoftheworkoftradeandtechnicalschools.Butifeveryreformthatisneededinthisdirectioncouldbeachieved,ifwecoulddeveloparaceofhighlytrainedworkmen,sothatefficientandskilfullabourweretheruleratherthantheexception,weshouldstillhaveagreatdealtodobeforethebuildingindustryreachedareallysatisfactoryposi-tion.Weshouldthenhaveahighlytrainedarmywithill-trainedoruntrainedofficers.Theeduca-tionoftheforeman,theclerkofworks,themasterbuilder,andthearchitectisatleastasimportantamatterastheeducationoftheworkman.Everythingatpresentishaphazard,unscientific,unorganised.Takethecaseoftheforeman,forinstance.Theforemanisgenerallythesmartworkman,whohaskepthiseyesopenandmadethemostofhisopportunities;butoftenheisquiteinnocentofscientifictraining,andisapttobegreatlypuzzled,ifnotcompletelybaffled,byanunfamiliarproblem,andinregardtocertaintradeshispositionisoftenoneofrealembarrassment.Theskilfulcarpenterbecomesageneralforeman,andisentrustedwiththedutyofsuperintendingtheworkofmasons,plasterers,andplumbers.Hehaspickedupasmatteringofthesetrades,buthasneverhadathoroughgroundinginthem.Consequently,hehastowalkverywarilyindealingwithmenwho,hefeels,knowtheirtradebetterthanhedoes,andwouldbeonlytoopleasedtoisalwayssomethingwecanpickup,thoughthetoolsandmethodsarestrangetoEuropeanorAmericanusers.Pre-eminentamongtheskilledcraftsmenofChinathecarpenterstillretainstheleadership.Thoughalmostinvariablyweddedtotheuseofthetoolsofhisancestorsandtotheirmethods,yet,whenjudgedbyresults,heismoreefficientinhislinethanaretheaverageoftheforeign-trainedfittersandmachinistsintheirs.89



findhimtripping.Hemaythereforefeelobligedtopassoverimperfectionsofworkmanship,lestheshoulddiscoverhisignorancetohissubordinates.Thecaseoftheclerkofworksisnotmuchbetter.Therearehighlytrainedclerksofworks,butthereareotherswhohavenothingbutaforeman'sex-perienceandagoodshareofmotherwittocarrythemthrough.Thatmaybesufficientequipmentformanyoccasions,buttherecometimeswhenthelackof,'knowledge,whichperhapstheyhavehadnoopportunityofacquiring,meansconsciouslossofpowerandfailureonsomecriticaloccasion.Noristhecaseoftheemployeronewitbetter.Oneoftheleastsatisfactoryfeaturesofthemodernbuildingindustryisthatthemasterbuilderhasbecomeinverymanycasesthemerefinancier,concerninghimselfonlywiththecommercialaspectsofhisundertakings,ignorantofthetradeprocesseshedirects,anddependentuponsubordinatesforthecarryingoutofdutieswhich,undermorehealthyconditions,itwouldbeanobjectofpridewiththeemployertodischargepersonally.Andtheun-fortunatethingisthatthereisasyetnothingwhichcouldbecalledanationalsystemforeducatingthemaster'andhissons.Thereareopportunitiesprovidedbyourtechnicalinstitutesofwhichtheyoungbuilderwhodesirestobeabuilderindeed,andnotmerelythe"boss,"willgladlyavailhim-self.Butthesefacilitiesneedtobegreatlymulti-pliedandtobesystematised,asisalreadydonemGermany.Theeliminationofjerrybuilding—aconsummationdevoutlytobewishedbyallwhcareconcernedforthecreditofthebuildingindustry—isverylargelyamatterofeducation.Thereisacer-tainamountofwhatiscommonlycalledjerrybuildingwhicharisesfromthesheerignoranceoftheemployer—hisinabilitytodetectfaultymaterialsandfaultyworkmanship,andtodirectandcontrolhisworkmen.Thereismorewhicharisesfromaconsciencelessdisregardofeverycanonofgoodworkmanshipinthestruggletosecureaquickreturnoninvestedcapitalandlabour.Forbothevilstheremedyiseducation,foreducationthatisworththenamemeansnotonlytheimpart-ingofknowledge,buttheinculcationofrightbusinessprinciplesandworthyidealsofcraftsmanship.Andwhatshallbesaidofthearchi-tect?Thequestionoftheeducationofthearchitectisperhapsthemostdifficultofall.Architectureisanartaswellasaprofession,andartistsareborn,notmade.Buttheartisticpersonwhowillnot,orcannot,con-cernhimselfwithsuchprosaicandcommonplacemattersasdrainageandventilationshouldchoosesomeotherspherethanarchitecturefortheexer-ciseofhisgifts.Forarchitectureisthemostpracticalofallarts,andthemostexactingofallprofessions.Thereis,perhaps,noothercallingwhichdemandssovariedaneducationalequipmentandsomanyseeminglyincompatiblequalificationsforitssuc-cessfulfollowing.Andyetthepro-fessionaleducationoimanyarchitectsisnotoriouslydeficient.Theymakeworkingdrawingswhichcannotbecarriedout,andestimateswhichhavelittlerelationtotheactualcostotthebuildingwhencompleted,theirplansfailtotakeaccountoftherequirementsofthehot-waterorlightingsystems,andgenerallyexhibitalackofthatinsightintothewholecomplicatedbusinessofhousebuilding,whichistheresultofwideandvanedknowl-edgeThesubjectofthearchitect'seducationisamany-sidedone,andhasbeenmuchdiscussedoflecentyearsTheworkoftheRoyalInstituteofBritishArchitectsandofsomeofthetechnicalcollegesandinstitutionsisgraduallylaismgtheeducationalstan-dardoftheprofessionButthepro-visionmadebysuchinstitutionsisstillfarfromadequateNewcastle-on-Tynenowpossessesamodernmarvelmbuilding,whichisscarcelylesswonderfulthanthoseancientmonumentsofarchitecturewhichhavebeenregardedasthewon-dersoftheworldNotemple,palace,oramphitheatreisthislatestachieve-ment;itismerelyaprosaicrailwaystationconstructedintheHennebiquesystemofferro-concreteworkbytheNorth-EasternRailwayCompany.The"highlevel"goodsstationas
PROGRESS.January2,1907.
STUCCOLINDECORATION:THEVESTIBULEOFTH.EGRANDHOTEL,WELLINGTON,Inaletterappearinginadailycontemporaryonatotallydifferentsubjectwefind,remarksTheCarpenterandBuilder,anextractofconsiderablevalueinthesedaysofdecliningapprenticeship.Thewritersays"Theapprenticingofboys—thelastremnantoftheusefulnessofoldtradeguilds—isfastdecaying,andnoamountofnightpartlyoccupied.ThefoundationsoftheofficialresidenceofLordTweedmouth,FirstLordoftheAdmiralty,andthefirstNavalLord,SirJohnFisher,tobeerectedinthetriangularportionofthelandinSpringgardens,throughwhichthesplendidroadwayoftheMallwillultimatelybeextendedtoTrafalgarsquare,havereachedtheleveloftheground.GoodprogressisbeingmadewiththeGovernmentOfficesmParliamentstreet,and,aftersomemodification,thebuildingofthetowershasbeenresumed.Thebuildingisstillsurroundedbyscaffolding.TheAbbeyisincourseofrestorationonthenorthside.Someofthestoneworkwassodecayedthatitwasfoundneces-saryentirelytoremoveseveralofthebeautifulwindows.Closeby,onaportionofthesiteoftheWestminsterAquarium,thefoundationsoftheWesleyanMethodistChurchHouseandconnectionalbuildingsarebeingrapidlygotin.ThehandsomebuildingerectedastheheadquartersoftheEcclesi-asticalCommissioners,neartheVictoriaToweroftheHouseofLordswillshortlybereadyforoccu-pation.Londoniseverabuilding.ThenewwarOfficeisbeginningtocreateamorefavourableimpressionthanwasthecasethree-'monthsagoThetotalcostwillbeaboutandthestyleof'archi-tecturediffersfromthatofeveryotherGovern-mentbuilding,althoughtherearetouchesincom-monwiththeneighbouringfragmentofold^White-hallPalace,nowtheUnitedServiceInstitution.Ithashandsomecupolasandsculpturedgroupsofsymbolicalstatuaryrepresentingthehorrorsofwarandblessingsofpeace.ThenewwingoftheAdmiraltybuildingswithfacadetotheHorseGuardsparadeisnearlyfinished,andisalreadywellasextensivewarehouseaccommodation,areallcarriedoutinHennebiqueferro-concrete.Thehighlevelgoodsstationoccupiesthewholeofthefirstfloor,andmeasuressomethinglike430ft.longby180ft.wideby40ft.high.Thisisprovidedwithtracksfortravellingandothercranes,and,inaddition,thefloorhastocarryaloadofmorethan12000tons,makingthetotaldeadandliveloadnotfarshortof20,000tons.Thefloorissupportedinthecentrebyarowofferro-concretecolumns,eachofwhichwasdesignedfortheenor-mousloadof1100tons,andyetsuchistheelasticstrengthofthematerialthatthedimensionsofeachcolumnarescarcelygreaterthanthoseofasteelcolumnofthesamestrength,takingintoconsiderationtheusualcasingnecessaryiorprotec-tionagainstfire.90



arenoobject,andgoodgravel,containingplentyofcoarsepebbles,istobehad,mixturesaspooras1to8or1to10willoftenbefoundtoanswer.WaterAbsorption.Oneofthechieffaultsoftenobservedmworkdonewithconcreteblocksistheirtendencytoabsorbwatertosuchanextentastocausedamp-nesstoappearontheinteriorsurface.Thisisespeciallynoticeableinblockspoorincementandmadetoodry.Thefaultmaybeovercomebyuseofsuitablematerialsandsufficientcareinmanu-facture.(Tobecontinued).CompressionStrengthaiSixWeeksnewpremisesformr.hf.stevens,christchurch.[Architect:A.H.Hart.sandandgravel6,werecrushedwiththefollowingresults:—:—Twoblocks,6xBx9in.,22monthsold,showedacrushingstrengthof2,530and2,610lbs.persq.in.Nowablock8in.wideand32in.longweighs120lbs.,andhasasurfaceof174sq.in.Assumingacrushingstrengthof2000lbs.persq.in.wefindbycalculationthat2900blockscouldbepiledoneuponanotherbeforethelowestwouldgiveaway,makingatotalheightof2175ft.Allowingafactorofsafetyof5,aheightof435ft.wouldbeadmiss-ableThisshowshowgreatlythestrengthofcon-creteblocksexceedsanydemandswhichcouldpossiblybemadeuponit.Asstatedabove,ifitwerenotforthequestionofwaterabsorption,muchpoorermixturesthanaregenerallyusedwouldgiveabundantstrength.[Wherewater-proofqualitiesPropertiesofBlocks.StrengthWell-madePortlandcementconcrete,ofgoodsandandgravelorlimestonescreenings,1to5,willhaveacompressionstrengthat4weeksofover2000lbs.persquareinch,andatoneyearofover3000lbs.Testsofvariousmixtures,in3-inchtubes,attheCaseSchoolofScienceinCleve-land,showedthefollowing:lingwithhoseforatleastthreeweeksmore.Blocksshouldneverbebuiltintoawalluntilatleastfourweeksold.Freshly-madeblockswillbefoundtoshrinkmorethan1-16in,inlengthonseasoningamonth,andifputintoabuildingwhenonlyafewdaysoldwilldevelopunsightlycracksmthejointsorthroughtheblocksthemselves.Inhandlingblocksfromthemachinestheuseofthree-deckedcarsontrackswillbefoundagreatsavingintimeandlabour.Inafactorysoequippedeachmachine,withtwomentampingandoneshovelling,willeasilymake130blocks,32in.longand8in.wide,intenhours.technicalschoolswilleverproducethefinishedcraftsmanthattheguildsdid.Evenwhereappren-ticeshipexists,thedutyofmastertopupilislargelyshirked.ThisisreducedtoaminimuminGer-many.Inthatcountrytheboyhastosatisfyexaminersattheconclusionofhisarticlesthathehasmasteredhistrade.Shoulditbefoundthathehasnotbeenproperlytaught,themasterprettysoonhearsofit,eitherintheshapeofaheavypenaltyorthecompulsorytuitionoftheboyforafurtherperiod."This,agreeingasitdoeswiththeviewsofmanyofourcorrespondentsinallpartsoftheworld,isworthpreserving.Wemaynotreturntothesystemasawhole,butitwillnotgounlamented.SECONDPAPER.BlockMachines.Thereareamultitudeofma-chinesonthemarket,andnewadvertisementsappearineveryissueofthecementjournals.Fromthiswemaywellbelievethatmoneyismoreeasilymadebythesaleofmachinesthanbytheiruseinblockmanufacture.Practicallyallthemachinesofferedarerepetitionsofthesamefundamentaldesign,anddifferonlyinminormechanicaldetails.AdiscussionofrelativemeritsandexpressionofpreferencewouldbeuselessEachintendingpur-chasershouldstudythevariousmachinesofferedandselectthatbestadaptedtohisneeds,givingpreferencetothoseofsolidandsubstantialcon-structionandtakingcarethathegetsrealvalueratherthan"bluesky"forhisgoodmoney.Blockmachinesmaybegenerallydividedintotwogroupsthosewithhorizontalandwithverticalcores.Theformerareusuallyconsideredthemoreconvenientformaking"faced"blocksthoughafacingcanbeputonwitheithertypeofmachine.Theuseofafacingoffiner,richerorcolouredmix-turemustbecalledamatteroftasteInthejudg-mentofthewriteritdoesnotpaytouseafacingastheadditionallabourandpreparationofasepa-ratemixturecostmoiethantomakethewholeblockofsuitablecompositiontogiveagoodsurface.Ifthefacingdiffersmuchfromthebodyincom-position,also,itislikelynottoadhereperfectly,andtroublehasbeenexperiencedfromthiscauseHoweverforwater-proofanilcolouredworkafacingmaybefoundanadvantage,anddoubtlessmanywillgivepreferencetoamachinewhichallowsthistobeconvenientlyappliedMachinesareprovidedwithface-platesfortheproductionofrock-facedtool-faced,andplainblocksandvariousornamentaldesigns,forbordeibandfriezesarealsofurnishedPlatesforrock-facedblocksshouldalwaysbecutfromanatuialstoneandseveraldifferentpatternsofeachsizeshouldbeobtained,toavoidmonotonyinappear-anceoftheworkMan>machinesarepiovidedwithrock-faceplatesevidentlycastfiomsomemouldedsoftmaterialwhichyieldsblocksofasur-facemorelikethatolpatsofbutterthannaturalstones.Suchmakeshiftsareabominable,andafraudonthepurchaserAstosizeofblocks,mostmachine-makersappeartohaveadoptedthestandarddimensionsof32ininlengthby9ininheight,givingtwosquarefeetoffacetoeachblock.Machinesaregenerallymadeforblocks8,10,or12in.inthicknessSomema-chinesareadjustabletoallowblocksofeitherthick-nesstobemade."Wherethebusinesswillwarrantit,however,itsavestimetohaveamachineforeachsize.An8-mchwallisabundantlystrongforfoundationsorwallsof2-storydwellings,butinmanycitiesthebuildingcodeprohibitsanythinglessthan12-inchwallsforfoundationandfirststory.Thereseemstobeonlysmalldemandforthe10-inchblock.Machinesaregeneiallyprovidedwith"attach-mentsformakingcornerblocksArrangementsformaking45degreeand30degreeangleblocks,forbaysandtowers,arealsodesirable.Tamping.Thisisgenerallydonebyhand,bymeansofironrammersSomewell-equippedplantsusepneumatictampers,operatedbycompressedair,withconsiderableeconomymlabourandprob-ablysomeimprovementindensityExcellentresultscan,however,beobtainedbyhand-tampmg,ifthemixtureiswetenough.Stickingtotheplatesmaybelargelypreventedbyrubbingtheinsidesurface,whendry,withparaffine,animalorvegetableoil,orsoftsoap.Mineraloils,suchascommonlubricatingoilarelesseffective.Handling,Hardening,andStorage.Forgoodresults,blocksmustbekeptunderroof,protectedfromsunandwind,andfrequentlysprinkled,foratleastfivedays,andpreferablyfoisevendaysTheymaythenbepiledupoutside,andindryweathershouldbekeptmoistbyoccasionalspiink-BySpencerB.Newberry.Hollow-ConcreteBlockConstruction.Januaryi,1907PROGRESS.Itisverydifficulttoobtainreliablecrushingtestsofactualhollowblocks,owingtothedifficultyofapplyingtheloadumfoimlyoverthewholesurfaceThreeone-quaileiblocks,8inlong,8inwide,and9in.high10weeksold,madeofcementI],limeIItalianrailroadauthoritiesareexperimentingwithadeviceforuseatrailwaystations,bymeansofwhichallticketsareprintedandstampedwiththeirpriceinthepresenceofthepassenger,arecordofeachsalebeing,atthesametime,madeonarollofpaperinsidethemachine.Eachmachineisequippedforprintingticketstomorethan400stationsDestinyhasturnedmanyamandownwhilehewas,waitingfoisomethingtoturnup.91Netarea.49.7sq.in.49.7sq.m.49.7sq.in.Max.load.99,700lbs.89,800lbs.76200lbs.Stresspersq.in,2,000lbs.1,805lbs.1,530lbs.
U5""".Si?'t/3(5h-4HnJ>hu&tn(DCement1|)Sandandgravel6j3200I217410Cement1-HHydratelame..\>Sandandgravel6)3880218410Cement\\\LimestoneIscreenings.6>\u25a0(Pouredmporousmould)/2000205504Netarea.49.7sq.in.49.7sq.m.49.7sq.in.Max.load.99,700lbs.89,800lbs.76200lbs.Stresspersq.in,2,000lbs.1,805lbs.1,530lbs.
U5""".Si?'t/3(5h-4HnJ>hu&tn(DCement1|)Sandandgravel6j3200I217410Cement1-HHydratelame..\>Sandandgravel6)3880218410Cement\\\LimestoneIscreenings.6>\u25a0(Pouredmporousmould)/2000205504



GugiielmoMarconiandHisEarlyAttemptsGughelmoMarconiwasbornatBolognaonApril28th,1874,andwaseducatedatLeghornandBolognaUniversity.Whenquiteyounghetookakeeninterestinelectricity,andattheageoftwenty-onecommencedhiswork,whichwasdes-tinedtodevelopintosuchmarvellousresultsandachievements;andsometimebeforeheleftItalyforEngland,inMay1896,hehadsucceeded111telegraphingwirelesslybetweentwostationssitu-atedatadistanceofamileormoreapartThiswasthebeginninghehadmadehisdiscoveryandhadinventedthemeansbywhichatthepresentday,hecancommunicatethousandsofmilesthroughtheairSoonafterarriving111EnglandhemadetheacquaintanceofSnWITPreece,and,attheonknowledgethatisonlyseventeenyearsold.In1888ProfessorHeinnchHertzdemonstratedthatadisruptiveelectucaldischargecauseselectro-magneticwavestoradiatethroughtheether,travel-lingwiththevelocityoflight.In1895MarconidevisedandsubsequentlypatentedtheapplicationofHertzianwavestotelegraphy.Between"PuffingBilly"andamodernGreatNorthernenginethereisaworldofdifferencebothasregardsappearanceandpower,buttheformerisnothingless,andthelatternothingmore,thanasteamlocomotive.Oneisacrudeoriginal;theotheragradualdevelopment.Likeallgreatpracticalinventions,Marconitele-graphybeganinthe"PuffingBilly"stage.ButithasbeenthefortuneoffewsuchinventionstodevelopsorapidlyasMarconitelegraphyhasde-veloped.ThevelocipedewasanunconscionablylongtimeinbecomingasafetybicycleForanumberofyearselectriclightremainedmthehalf-waystageofflickeringunreliability.Andsowiththetelephone—howlongtheintervalseparatingpracticalperformancefrompromise'GUGLIELMOMARCONIBORNAPRIL28TH,1874,Introduction.Thisispre-eminentlyanageofscience.Inhtei-aturethefirmamentisapparentlywithoutstarsofthefirstmagnitude.Artcanbutclaimageneralraisingofpublictaste.Buttherecentachieve-mentsof.sciencedefytheimaginationofmankindtokeeppacewiththem.ThescientificrecordoftheearlyVictorianperiodhasbeeneclipsed.Recentyearshavewitnessedanoutputofdazzlingdiscoveries.Xrays,wire-lesstelegraphy,liquidair,radium—howtheyhavestaggeredhumancredulity!Latter-daysciencehastakentoitselfamagician'swandandperformedunthinkablemiracles.Whattheaveragecitizenwouldhavecharacterisedasdownrighthare-brainedimpossibilitieshavebecome—factsThefanciesofJulesVerneproceedonlinesofmoresoberproba-bilitythantheachievementsofpresent-dayelec-triciansandchemists.Andnotehowrecentrevel-ationshavethequalityoftheunexpected;whilecertaindiscoveries,forwhichtheworldlonghaswaited,arestilldeferred.Aftercenturiesotsan-guineexpectancy,withtheprecedentofthebirddailybeforeoureyes,wearestillwithoutareliableflyingmachine.Notyetareweabletoputthenitrogenoftheairtocommercialuse.Butitispermittedustopryintoopaquebodies—nay,theveryword"opaque"haslostitsmeaning.WhileourforefatherswereinstructedthatFahrenheitzerowasthelowestdegreeofcold,wehavelivedtoseeiceusedasafurnaceforthawingfrozenoxygen.Afteralltheassurancesthatcombustioninvolvedconsumption,andthatperpetualmotionwasacontradictioninterms,herecomesradiumtothrowdoubtsonthetext-books.Justwhen"wire"wasestablishingitselfasanotherwordfor"telegram,"beholdMr.Marconi,andthesynonymmustbehastilyerasedfromourdictionaries.Butafewyearsagothemaninthestreetwouldhavestakedhislifeonthepropositionthatacon-nectingwirewasnolessessentialthanelectricityinmoderntelegraphy.BirthofWirelessTelegraphy.Ithasbeensaidthatwirelesstelegraphycameupontheworldasabewilderingsurprise.Thatistorepresentmattersfromthepointofviewofthemaninthestreet,forasfarbackas1844—whentelegraphywithwireswasstillinitsinfancy,andoceancableshadnotbeenheardof—ProfessorSamuelMorsetelegraphedwithoutwiresundertheSusquehannariver.Norwasthisanaccidentalphenomenon.Hedeliberatelylaidhisplanstosecuretheresultheachieved,andafullaccountoftheexperimentwaspublished.Moreover,hissuccessstimulatedotherstofollowhisfootsteps.Nevertheless,asweknow,thesubsequenthistoryoftelegraphywasidentifiedwithwires,andtheworldknewnothingotanalternativepossibility.Inaword,Morse'sdiscoveryprovedtohavenopracticalvalue.AfurtherfactconcerningMorse'sachievementmustbenoticed.Savethatnowireconnectionwasemployed,ithadnothingincommonwithwirelesstelegraphyasweknowitto-day.Para-doxicalasthestatementmayseem,Morse'smethodofcommunicationwasmorenearlyalliedtopostofficetelegraphywithwiresthantoMarconitele-graphywithoutwires.MarconitelegraphyrestsByCaptainLouisEWalker.{ColonialRepresentativeoftheMarconiCompany.)WirelessTelegraphy.PROGRESS.TheValueofWirelessTelegraphy.Marconiinstallationsarenowworkingcommer-ciallyonpracticallythewholefleetoflinerscross-ingtheAtlantic,includingvesselsofforeignnations,German,French,Italian,Dutch,American,etc.Thefollowingareamongstthebetter-knowncom-panieswhichhaveadoptedtheMarconisystem,viz.•Cunard,NorddeutscherLloyd,Hamburg-AmericanLine,AmericanLine,AnchorLine,WhiteStar,RedStar,CompagnieGenerateTransatlan-tique,Holland-AmericanLine,AllanLine,etc.Therearemanyincidentsrecordedoftheextremeusefulnessofwirelesstelegraphyonboardships,ofwhichthefollowingarespecimens•—
latter'srequest,madesomeexperimentsforhimandthepost-officeofficialsbetweenthepostofficeandtheThamesEmbankment,whichwerehighlysuccessful,andMr.MarconiwasrequestedtomakefurthertrialsonSalisburyPlain,whichalsoprovedsatisfactorytothepostofficeandtoofficersofthearmyandnavywhowitnessedthem.Intheyear1897,attheinvitationoftheItaliangovernment,Mr.MarconiwenttoRome,andgaveaseriesofexhibitionsofhissystemattheQuinnalbeforetheKingandQueenofItalyandhighItaliangovernmentofficials,andhesubsequentlywenttoSpezzia,wherehissystemwasputtopracticaltestonboardtwoItalianbattleships.TheItaliangovernment,recognisingthegreatvalueofMr.Marconi'sinvention,conferreduponhimthehonourofknighthood(chevalier),andarenowusinghissystemextensivelyandexclusively.TheItalianshaverecentlyrenewedthecontractafterseveralyears'experience,andenteredintoanagreementlastOctoberwiththeMarconiCompanyforfour-teenyears,thetermsofwhichgivetheMarconiCompanythesolerighttosupplythegovernmentwithwirelessapparatustheItaliangovernmentpledgingitselfalsonottocommunicatewithanyothersystemIntheyeai1897,theWirelessTelegraphandSignalCompany,Ltd.wasestablishedwithacapitalof£100,000,andtwopermanentstationswereputup,andinluly,1898,theDublinExpressgave,daybyday,awirelesstelegraphicreportoftheyachtracesduringKingstownregattaweek,andprovedthesystem'susefulnessandfacilitywithwhichitcanbeappliedtocommercialpurposes.LaterMrMarconiestablishedcommunicationbetweenthelateQueen'sresidence,OsborneHouse,IsleofWight,andtheRoyalyachtOsbornelyinginCowesRoads,andherlateMajestywaskeptconstantlyapprisedoftheprogressmadebytheKingduringtheprocessofrecoveryfromaseriousaccidentMr.MarconibecameamemberoftheInstitutionofElectricalEngineers,andreadapaperon"Wire-lessTelegraphy"beforethemembersmFebruary,1898,andlecturedattheSchoolofMilitaryEngi-neering,Chatham,inMarch,1899.InthesameyearhejourneyedtotheUnitedStatesinconnec-tionwiththeAmericaCupyachtracebetweenColumbiaandShamrockIDuringthatyear(1899)anumberoftheshipsoftheBritishnavywereequippedwithMarconiapparatus.Earlyin1901,telegraphiccommunicationwasestablishedbetweentwopointsmorethan250milesdistant,and,attheendofthatyear,Mr.MarconitransmittedsignalsfromPoldhu,inCornwall,toSt.Johns,Newfoundland.January2,1907
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PROGRESS.
ANOTABLEGATHERINGATQUEENSCLIFF,VIC,ONTHEOCCASIONOFTHEOPENINGOFTHEQUEENSCLIFF-DEVONPORTWIRELESSSTATIONS.
2,1907ICAPT.L.E.WALKER2LORDNORTHCOTE3HON.A.DEAKINTheWorkofTo-day.TheMarconiCompanypossessesapowerfulandperfectlycontrolledorganisationwhichisrapidlybecomingworld-wide.TheCompanyhasitsownshorestationsmdifferentcountries,andthesearecontinuallybeingaddedto,sothatthedaycannotbefardistantwhentherewillbeachainofMarconistationsroundtheworld,andweshallnolongerbeentirelydependentoncables.TheCompany'sownoperatorsworktheirstationsbothonshoreandonboardships,andthesystemisworkedsmoothlyandwithouttheslightestconfusion,prin-cipallyduetothefactthatitiscontrolled,workedandregulatedfromonecentreandheadquarters.TheCompany'sagreementsincludethosewiththeBritishgovernment,namely,Admiralty,WarOffice,PostOffice,andBoardofTrade;withtheCanadian,Newfoundland,UnitedStates,Italian,Russian,andmanyothergovernmentsMostofthesecontractshavebeenrenewedandextended.InFebruary1904,MarconiwirelesstelegraphstationswereopenedatBroomfield,inEssex,Eng-land,andatAmsterdam,mHolland,forthetrans-missionbetweenthetwocountriesofPressmessagesandStockExchangequotations,thesemessagesbeingtransmittedinDutchbyEnglishoperatorshavingnoknowledgeofthatlanguage,ataspeedoffromtwentytothirtywordsperminute,andInJanuary1899,duringaheavygale,seasseverelydamagedtheEastGoodwinlightship,onwhichwasaMarconiinstallation.TheaccidentwasatoncereportedbywirelesstelegraphythroughtheSouthForelandlighthouse,onwhichwasanotherMarconiinstallation,andmeanstakentorepairthedamage.(r'OnIstJanuary1901,theRoyalBelgianmailpacketPnncesseClementinereportedbymeansofherMarconiapparatusthatthebarqueMedoni,ofStockholm,wasashorewater-loggedontheRatelBank,andatugwasdespatchedatoncefromOstend,andthecrewsaved.InJanuary1903the5;.Louis,whenonapassagetoNewYork,hadanaccidenttohermachinery,makinghergreatlyoverdueandcausingmuchanxietytobothownersandpassengers'friendsandrelatives.NoinformationofherwhereaboutswasreceiveduntilshewassightedfromNantucketlightship,butnoparticularscouldbesupplieduntiltwenty-fourhourslater,onherarrivalinNewYorkharbour.Thereportofthepassengers'committeecontainedthefollowingextract."Itisamatterofkeenregretthatafirst-classsteamer,suchastheSt.Louisisreportedtobe,shouldnotbesuppliedwithaMarconiapparatus,theabsenceofwhichisseriouslyfelt"Needlesstosay,theSt.LouiswassubsequentlyfittedwiththeMarconiapparatus.On30thMarch1904,3a.m.,andmthickfog,thess.NewYork,fromNewYorktoCherbourg,wentashoreontherocksoffCapelaHague,andwire-lesscommunicationthroughEnglishstationseffectedthedispatchoftugs,lifeboats,andsalvageappliancesfromCherbourgtothepositiongiveninthewirelessmessages.Theship,however,floatedbeforeassistancereachedher,buttheownerswereadvisedthattheentrancetoCherbourgcouldnotbeattemptedbeforeday-light,owingtothenatureofthedamagetotheship'sbottom.Theywerealsokeptadvisedoftheship'sprogressacrosschannelfromFrancetoEngland.Hadtheshipslippedofftherocksandsunk,insteadotfloat-ing,theoftheMarconiapparatusinsummoningandprovidinglife-beats,tugs,etc,forthesalvageoflifeandproperty,wouldhavebeenmostpionounced.ExtractfromCunardDailyBulletinNo33,publishedonboardssCampania,7thJune1905Tuesday2a.m.CommunicationwasestablishedandthefollowingnewsreceivedfromMarconistation,CapeBreton(Canada),whentheCampaniawas2000milesfromNewYork"IcebergsAccordingtoreportswhichcontinuetocometohand,moreicebergsthanusualhavebeensightedintheAtlantic,thesteamerIsl.nid,fromCopen-hagenfoiNewYork,inparticular,reportshavingpassedten"Inadditiontotheabovetherehavebeenin-numerablecaseswherethewirelessinstallationsonboardpassengershipshaveprovedofenoimousadvantage,asforinstancewhenpassengershaverunshortofmoneyonboardand,bycommuni-catingbywirelesswiththeirfriends,theyhavebeenenabledtoobtainfundsthroughthepursersoftheshipsfortheirimmediaterequirementsMARCONIAPPARATUSATCHRISTCHURCHEXHIBITIONTHEINSTRUMENTS,TAKENFROMLEFTT<RIGHT,ARE.TRANSFORMER,MORSEKEY,RECORDER,TAPEREEL.afterwardspublisheddailyinaleadingDutchnews-paper,theHandelsblad.OnJune4th1904,adaily-serviceofwirelessnewsmessagesallthewayacrosstheAtlanticwasinauguratedonboardtheCunardR.M.S.Lucania,andanewspaperentitledTheCunardDailyBulletinisnowregularlypublishedonthisvessel,aswellasonthes.s.Campania,Etruna,andUmbna,whilstothervesselsarenowbeingequippedforasimilarservice.AttheendofJunetheUniversityofOxfordconferreduponMr.MarconithehonorarydegreeofDoctorofScience.OnAugust3,1904,MarconiwirelessstationswereopenedatBary,Italy,andAntivari,Montenegro,forthepurposeofcarryingonapublictelegraphservicebetweenItalyandtheBalkanStates.Sincethatdatemanydevelopmentshavetakenplaceuntil,atthepresenttime,thereisachainofstationsasfareastasSuez;anditiscon-fidentlyanticipatedthatsuchplacesasAdenandColombowill,veryshortly,havetheirstationswithwhichvesselsapproachingfromalldirectionswillbeabletocommunicate.AustraliaandNewZealand.ComingnowtoAustralasia,onJuly12thofthisyear,theMarconiCompanyhaving,atitsowncost,installedandequippedtwostations,oneatQueenschffontheAustraliancoast,andoneatDevonportonthenorthcoastofTasmania,(adis-tanceof215milesapart),ademonstrationwasgivenatbothstations,whenthefirstinauguralmessagesbywirelesstelegraphywereexchangedbetweenHisExcellencyLordNorthcote,GovernorGeneraloftheCommonwealth,andHisExcellencySirReginaldTalbot,GovernoroftheStateofVictoria,atQueenschff,andHisExcellencySirGeraldStrickland,GovernorofTasmania,atHobart;themessagesbeingconveyedbylandwirefromthewirelessstationatDevonporttoGovernmentHouse,Hobart.TheCompany'srepresentativehadthehonouronthisoccasionofentertaining,inadditiontoTheirExcellencies,thePrimeMinisteroftheCom-monwealth,Mr.AlfredDeakm,thePostmasterGeneral,Mr.AustinChapman,theTreasurer,SirJohnForrest,theMinisterofDefence,SenatorPlayford,theHon.T.Ewing,theHon.L.E.Groom,SenatorKeating,membersoftheGovernment!manysenators,nearlyallthemembersoftheHouseofRepresentatives(whichadjournedfortheocca-sion),membersoftheStateGovernment,andtheprincipalshippingandcommercialgentlemenofMelbourne,includingtheChairmanandmembersoftheChamberofCommerce—inallcloseon300guests.Theluncheontookplaceinalargemarqueeadjoiningthewirelessstation,andtheoperators'instrumentswereplaceduponatableimmediatelyinfrontofTheirExcellencies,sothatthemessagesweresentandreceivedduringtheluncheon,infullviewoftheentirecompany.Thefollowingweresomeofthemessagessentandreceived:—:—TheGovernorGeneraltotheGovernorofTasmania:"TheCommonwealthgreetsTasmania,andre-joicesattheestablishmentofnewmeansforknittingpeopleofAustraliamorecloselytogether."—Northcote.93



ReceivingApparatus.Topreventtheoscillationsgeneratedatastationfromactingonitsowncohererandrapidlydestroy-ingthesame,Marconienclosesallthereceivingapparatus,withtheexceptionoftheMorseregister,inametalbox,andleadsthewireconnectingtotheregisterthroughacoilencasedinbandsoftinfoil,thetinfoilbeingconnectedtoeaithThetotalairgapusuallyvanesfrom\into'2ins,butthecoilmustbepowerfulenoughtogivean8orJO-mclisparkOneofthesesmallspheresisgrounded,andtheotherconnectedtoalongverticalwireThecurrentintheoscillator(mereivthecircuitfiomthetopoftheverticalwirethroughmtothegroundG)surgesbackandforthbetween100,000,000and200,000.000timespersecondeachtimeitdoessoitchargesordischargesthelongverticalwire.Thecharginganddischargingcur-rentsflowupanddowntheverticalwire,andcon-sequentlyproduceelectro-magneticwavesthatareprojectedoutintospace,ashorizontalcircularwaves,fromeverypartoftheverticalwireFurthermore,onaccountofthestaticdistuibancesthatareproducedmthesurroundingspacebetweentheverticalwireandthesurfaceoftheearth,duetotheelectro-staticcapacityoftheverticalwire,itisprobablethatso-calledelectricwaves,whichvibrateupanddownmverticalplanes,arealsoprojectedoutmtospace.Sincethesewavesspreadoutthroughspacemalldirections,itisevidentthatanotherverticalwire,ifnottoofardistant,willbecutbysomeofthem.Thewavesthatcutthesecondverticalwireseemtosetuposcillatingcurrentsthatfollowitdowntotheearth.DiAGR\MUFTHEMARCONITR\NSMtTTINt.ANDRECEIVINGAPPARATUSPJiearrangementsfor-workingtheMarconjin-stallationaresuretobemuchdiscussedduringthenextfewmonths,byreasonofthenegotiationspendingbetweentheGovernmentofthiscountryandtheMarconiCompanyfortheuseoftheirsystemhereAnotherreasonisthediscussionwhichhasbeengomgonattherecentconferenceinBerlin,atwhichtheGermanGovernmentattempted,butfailed,togeneralisetheuseofallinstallations.AthirdreasonistheclaimputforwardbytheDanishinventor,ValdemarPoulsen,forthedis-coveryofasystemoftuningwirelessmessagessoastorenderthemabsolutelysafefrominterruptionanddiscoveryofthekindsomehiriesknowntohavebeenexperiencedintheworkingofsomeexistingsystemsofwirelesstelegraphySirWilliamPreece,itwillberemembered,declaredafewdaysago,havingheardtheDanishinventorexplainhissystemduringalectureinLondon,thatthesamewas>certaintosupersedeallknownsystemsThispro-ducedmanycommentsmtheNewZealandpress,whichintheirturnobtainedfromCaptainWalker,therepresentativemAustralasiaoftheMarconiCompany,aletterofexplanationtotheeffectthat,firstly,SirWilliamPreeceisnotanauthorityonasubjectwhichdoesnotliewithznthesphereofhisexpertexperience,and,secondly,thatMarconihadtriedthesystemofcontinuoussparks,whichisthefoundationofthePoulseninvention,andaftermanyexperimentsdiscardeditforhisown,thedis-tinctivefeatureofwhichistheintermittentsparkingsystemItisfurtherclaimedfortheMarconisystemthatitiscapableofbeing"tuned"orsyntonised,astheelectricianscallit,withjustasgoodresultsasanythatcanhavebeenobtainedbythePoulsenprocess,oranyotherforthatmatter.Withreferencetothispoint,MrWhite,oftheEugineer-m-Chief'sdepartmentoftheGeneralPostOffice,London,dealingwiththeMarconisystem,saysinhishttlebookonWirelessTelegraphy["Itisfoundthatthebestsyntomceffectsareobtainedwithacomparativlyweakcoupling.Thereisalimit,ofcourse,totheextenttowhichthecouplingcanbeweakenedIfearnedtoofar,thenthecurrentofenergysuppliedtotheaerialcircuit,andradiatedtherefrom,wouldbeinsuffi-cienttoproduceeffectsatanygreatdistance,Astrongcouplingwouldcorrespondtothecaseinhorologywherethebalance-wheelwasconnectedascloselyaspossibletothedrivingsystem,theearlierformsofclockmechanismbeingofthischaracter.Bothinhorologyandinradio-tele-graphyitisgoodpolicytohavetheconnectionbetweentheoscillatingbystemandthesourceofByG.A.P.DetailsoftheMarconiSystem.RadiationofWavesconfinedtocertainDirectionsAccordingtoanotewritteninMarchlastbyMr.Marconi,andcommunicatedtotheRoyalSocietyafewdayslaterbyDrFleming.FRS,"whenahorizontalconductorissubstitutedfortheusualverticalapparatusitreceives?withmaximumefficiencyonlywhenthetransmitterissituatedintheverticalplaneofthesaidhorizontalreceivingconductorandmsuchadirectionthattheendconnectedtothedetectorandtothegroundispointingtowardsthetransmittingstation.ThewirelesstelegraphstationonHMSFunou*con-sistedofanordinaryverticalwireaboutfiftymetresinlengthconnectedtoasuitablesparkgap.Thestationontheshiptransmittedatintervals,andfheshipfollowedacoursedescribinganarcofabout180°roundPoldhukeepingadistancevary-inguptosixteenmiles.BymeansofthehorizontalwirearrangementthebearingoftheshipfromPoldhucouldbedeterminedatanytimebynotingonwhichparticularwireorwiresthereceptionofsignalswasstrongestandalsobyobservingwhichwireswerenon-receptive"HerewehavethemethodemployedmfindingshipsatseaforpurposesofcommunicationInthisdirectionMarconiannouncedhisintentionofmakingfurtherexperiments.MultiplexWorking"Bymeansoflooi>ecoupling"saysMrWhite,"Marconihassucceededmdesigninganappara-tusforwhatmaybetermedwirelessmultiplexworking"RateofWorking.BymeansofthekeyXthecurrentflowingmtheprimarycoilmaybebrokenupintoordinaryMorsesignals.Thiswillcausewavestobepro-jectedintospaceaccordingtotheMorsecodeTobesure,eachdotconsistsofmillionsofwaves,butallwavesceasewhenthekeyisopened.ThekeyXusedbyMarconiwhenhiAmericawasnotanordinarytelegraphkeyinthestrictestsense,althoughitwassomewhatsimilarIthadalongerlever(about14to18niches)pivotedataboutitsmiddlebutinsteadofafingerbuttontherewasahandleextendingupwardsaboutthreeinches.ThekeywasmovedupanddownoverawidegapinordertobreakthesparkmtheprimarycircuitwhenitwasopenedThisaccountsforthefactthatthespeedoftwelveorfifteenwordbaminuteseemstobeaboutthebestsofarattained,whitetenwordsisagoodaveragespeed.*boxisusuallymadeofiron,merelybecauseitisthecheapestmaterial.Themetalneedbeonly1/26or1/16ofaninchthick.Theholeat/shouldbesecurelyclosedbyametaldoorwhentrans-mitting.Toreceive,thedoorisopenedandtheplugPinsertedinthereceptaclen.Thecurrentwavesthatslideorfollowdowntheverticalwirepassthroughtheprimarywindingaofastep-upinductioncoil,ortransformer,asitmaybecalled,whentheypassthroughthemetaloftheboxandthewireutothegroundG.ThesecondarybofthiscoilisconnectedinserieswithacondenserCandacohererH.Theinductioncoilortransformerabshouldbemtune,orsyntony,asitiscalled,withtheelectricaloscillationstransmittedthemostappro-priatenumberofturnsandthemostappropriatesizeofwirevaryingwiththelengthofthewave.Marconisaysinoneofhispatentsthatheobtainedthebestresults(presumablyfor10-mchwaves)byusingatransformerwhichhedulydescribed.ThishasbeenimproveduponconsiderablysincethefirstoftheoperationsoftheMarconiCompany.TransmittingApparatus.Theessentialpartofthetransmittingapparatusisaninduction,orRuhmkorff,coil,asitiscommonlycalled.TheprimarywindingpandthesecondarywmdmgsoftheRuhmkorffcoilarebothwounduponthesameironcore,whichishererepresented,merelyforthesakeofclearness,aslyingbetweenthetwocoilspand».Thecurrentmayberapidlyinterruptedbyalmostanyformofinterrupter,andacondenserCmustbeconnectedacrossthebreakod.Thecondenserreducesthesparkingbetweencandd,andalsoimprovestheactionofthecoilbycausingamoresuddeninterruptionofthecurrentthatflowsfromthebatteryBthroughtheprimaryp.Bothdandc,wheretheycomemcontactwitheachother,aretippedwithplatinumtobetterresistcorrosionandfusionMarconisayshefounditadvantageoustorapidlyrevolvethecontactdbymeansofanelectricmotorofsomekindgearedtothewheelItBythismeans*theplatinumcontactsurfacesondandcarekeptsmooth,andanytendencytostickisremoved,andalsotheylastlonger.WhenthekeyXisclosedaconstantstreamolsparkswillpassbetweenthelargecentre<»pheit'andthetwosmallerspheres,oneoneachside.Ihoenergyasfarapartaspossible."ForthesereasonswegivesubjoinedanillustrationofoneofthetransmittingandreceivingprocessesoftheMarconisystemforcomparativelylimiteddistancesTheTextBookoftheInternationalSchoolpub-lishesthefollowingwiththeremarkthatthearrange-mentofthetransmittingandreceivingapparatuspatentedbyMarconi,andsaidtobeusedbyhim,isshowninthefigure.FromtheGovernorofVictoriatotheGovernorofTasmania:"VictoriasaluteshexsisterStateTasmania."—Talbot.ThePrimeMinisteroftheCommonwealthtothepeopleofTasmania."Australia,tirelesslysubduinghergreatdistancesbyrailandwireto-day,enbststhewavesoftheetherinperfectingtheunionbetweenherpeoplemTasmaniaanduponthemainland."Therecansurelybenoquestionastothedesira-bilityofestablishingwirelesstelegraphystationsaroundthecoastsofNewZealand,infact,itwouldseemineveryrespectanidealcountryfortheadop-tionofthismostusefulandup-to-datemethodofcommunicatingbetweentheshoreandshipsatseabetweenthemainlandandisolatedislands,andbetweenshipsatsea,moreespeciallywhenoneconsidersthelargeproportionoftheinhabitantswhoareconstantlytravellingroundthecoastsinpassengersteamersTheadditionalsenseofsecu-ritywhentravellingonavesselequippedwiththeMarcomsystemhasonlytobeexperiencedoncetobefuliyrealised,butthisfeelingofsafetyandofnotbeingcutoffisnotmerelyconfinedtothepassenger,butisalsoappreciatedbyallhis,orher,friendsandrelativesonshore.TheMarconiCompanyhasestablishedthefirstwirelesstelegraphstationsmNewZealand,namely,attheExhibitionatChnstchurch,wherethereisastationinstalledmthePostOfficeannexe,whichisindailycommunicationwithastationatIslington,demonstrationsbemggivenconstantly,whenhewhowishesmayseethismarvellousinventioninactualwork.Letushopethat,mitssmallway,itistheforerunnerofacomprehensiveschemefortheentirecolony.Thuswebringtoacloseourcursoryhistoryofaninventionwhichhasincreasedthefacilitiesforhumanintercourse,<orgednewlinksbetweenlandsseparatedbythesea,aidedjournalism,givennewdatatothemeteorologist,providedasafeguardforfuturegeographicalexplorations,andaddedtothepleasure,whileit'\asdiminishedtheperil,oioceantravel.January2,1907.PROGRESS.
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GreekSpeculaiions'IheearliestGreekphilosopher,Thales,aboutHOObc,taughtthatwateristhefundamentalprincipleofallthingsXenophanes,whocameahundredyearslater,heldthatthereweietwoNoonecanobserveandreflectuponeventhesimplestfactsofnature,withoutsooncomingtotheconclusionthatthethousandsofdifferenttypesofmatterwhichwefindaboutusmthisworldarenotallindependentanddistinctsub-stances;forateveryturnweseeoneformofmatterbeingtransformedintoanother,ortwoorthreeformscomingtogetherandgivingrisetoathird.Thus,weheatwater,anditchangesintosteam;wetouchamatchtogunpowder,anditisgone;butthesmokeandodoursmtheairquicklyinformusthatsomenewsubstanceshavebeenproduced.Howmanyultimateformsofmatteraretherethen?Andhowmanyofthemanifoldsubstancesmtheworldareonlycompoundsoftheseelementarysubstances?Thisquestionwasfirstpropoundedthousandsofyearsago,andanabsolutelycertainanswerhasnotyetbeenfound.Thisdoesnotmean,however,thatnoprogresshasbeenmadetowardsitssolu-tionMypurposeinthepresentarticleistogiveabriefrecordoftheattemptsofmantounlockthismostprofoundofnatuie'ssecrets,andtoshowtowhatextenthehasthusfarsucceeded,andwhatremainsstillunknown.TransmutationofMetals.ByRobertA.Millikan,Ph.D.AssistantProfessorofPhysicsinTheUniversityoiChicagoTheAnswerorModernChemistry.Doubtless,manyachemistwhohasworkedforyearswithchemicalreactions,andwhoknowsallever,theeightysubstancesintowhichwecaneasilytransmuteallofthetwoorthreehundredthousanddifferentkindsofsubstanceswhichweareabletodistinguish.Itisobviousfromthissurveythattheeightyoddsubstanceswhichwenowcalltheelementsbearnotraceofaresemblancetotheelementsoftheancients,sothatwhenwespeakto-dayofthepossibilityofthetransmutabilityoftheelements,wehaveinmindsomethingentirelydifferentfromwhattheancientalchemistshadwhentheyusedasimilarexpression.However,sinceallthemetalsknowntothealchemistshavenowtakentheirplacesamongtheelementsofmodernchem-istry,whenweraisethequestionastowhetherornotourmodernelementsaretransmutable,wedoindeedincludeinitoneoftheforemostqueriesofthealchemists—namely,arethemetalstransmut-able?Thisisthequestionwhichtheyansweredfromaprioriconsiderations,mtheaffirmative,becausetheybelievedthemetalstobenothingbutcombinationsmdifferentproportionsofthefourelements,earth,air,fire,andwater.Now,whatsortofanswerdoesmodernsciencegivetothissamequestion?LetmedividethequestionintotwopartsFirst,havetheelementsbeenproducedinnature'slaboratoryfromacom-monsubstance,orfromcommonsubstances?Inotherwords,havetheybeentransmutedonemtoanotherinthemakingoftheworld?Thatisaretheyfundamentallytransmutable?Second,aretheypracticallytransmutable?Thatis,canmaneverhopetotransmutethem?—canhehopetoduplicatewiththeagenciesathiscommand,mhisownlittlepygmylaboratories,theprocesseswhichmaybegoingoninthelaboratoriesofnature?Ishallnotbeabletogiveanabsolutelypositivereplytoeitherofthesequestions,butIshallattempttoshowwhatthemoderntiendofscientificopinionis,andtoshowsomethingofthefoundationuponwhichthisopinionrests.January2,1907PROGRESS.
PROF.ERNESTRUTHERFORD,ANEWZEALANDSCIENTISTNOWATMCGILLUNIVERSITY,MONTREAL,DISCOVEREDTHATTHERADIO-ACTIVEELEMENTSAREINACONTINUALPROCESSOFDISINTEGRATION.thefutileattemptswhichhavebeenmadeduringthepastonehundredyearstoreducetheso-calledelementstosimplerforms,hascometofeelthattheseelementsareindeedultimate,independentthings,theoriginalfoundationstonesoutofwhichtheuniverseismadeButthishasnotbeentheviewofthemostfar-seeinginvestigatorsinthedomainofphysicalscience,in1811,thegreatSirHumphryDavywrote—"ItisthedutyofeverychemisttobeboldmpursuitToenquirewhetherthemetalsbecapableofbeingdecomposedandcomposedisthegrandobjectoftruephilosophy."AndFaraday,towhomphysicsandchemistryperhapsoweasmuchastoanyotheroneman,saidm1815:—:—ITodecomposethemetals,tore-formthemandtorealisetneonceabsurdnotionoftrans-mutationaretheproblemsnowgiventothechemistforsolution."Also,in1815,ProutputforwardwhatisnowTheAnswerorAlchemy.AccordingtotheAristotelianphilosophy,notonlyareallsubstancescomposedofearth,air,fire,andwater,butthepropertiesofdifferentfundamentalprinciples—airandwater;whileHippocrates(460to3778.C.),the"FatherofMedicine,"firstlaunchedthedoctrinethattherewerefourelementarysubstances—earth,air,fire,andwater.Hisargumentforanumberofelements,insteadofone,israthernaiveItwassomethinghkfthis•—Ifmanwerecomposedofasingleele-ment,hecouldneverbeill,butsinceheisattimesill,andrequirescomplexremediestokeephimwell,hemusthimselfbecomplex.Aristotle,(380to3228.C.)addedtothefourelementsofHippocratesafifth—theether,eternalandunchangeable,theultimatesubstanceofwhichthefourelementsareformed.AndthisAristotelianphilosophyofmatterheldswaythroughouttheGreekandRomanworlds,anddownthroughtheMiddleAgestotheverydawnofmodemsciencemabout1600a.d.PROF.J.J.THOMSON,OFCAMBRIDGEUNIVERSITY.BORNINMANCHESTER,ENGLAND,IN1856.THEMOSTCONSPICUOUSFIGUREINTHEINVESTIGATIONSUPONTHECONNECTIONBETWEENELECTRICITYANDMATTER.substancesdependupontheproportioninwhichthesefourelementsaremixed.Furthermore,allsubstancesweresupposedtobetransmutableintothesefourelements,andthesefourelements,inturn,transmutableintooneanother.Letuspauseforamomentuponthisseeminglystrangedoctrine,smceinitisfoundtheexplana-tionofthesearchforgoldandtheelixiroflife,pursuedsountiringlyforfifteenhundredyearsbytheancientandmediaevalalchemists.Ifwecouldforgetthediscoveriesofthelasttwohundredyears,thedoctrinewouldnotseemtousatallabsurd.Applyfiretoordinarywaterandwhathappens?Thewaterdisappearsintotheair,andanearthydepositisleftinthevessel.Inotherwords,whenyoumixfireandwaterinrightproportions,yougetearthandair.Similarly,sincenearlyallsubstancescanbevolatilisedbyheat,andsmcenothingremainsafterthevolatilisationexceptanashorpowder,isitnotevidentthatmixingfirewithanysubstancemtherightproportioncausesittochangeintotheelementarysubstances,earthandwater?Or,again,ifweputsaltorsugarintowater,isitnotapparentlysoonchangedtowater?Andifweaddmorefire,willnotalargerandlargeramountchangeintowater?Or,stillagain,ifwetakecopper,oralmostanymetal,andputitintoastrongacid,(akindofwater)doesitnotmtimeapparentlydisappear?—thatis,isitnotapparentlychangedintoaformofwater?Isitstrange,then,thatforsomanyyearsearth,air,fire,andwaterwereconsideredthefourelements,whichonlyhadtobemixedmtherightproportionstoproduceanyandallknownsubstances?'Ihealchemists,then,werenotallcharlatans.lhe>weresimplymenwhowerestriving—mostofthemearnestlyandseriously—tofindthesecretofproducinganydesiredtransformationofmatter.Theyweretryingtoconvertonesubstanceintoanotherbyvaryingtheproportionsofthecon-stituentelements.Itwasnotunnaturalthattheprincipalobjectoftheireffortsshouldbethepro-ductionofthesubstanceswhichmenmostcovet—namely,thepreciousmetals,goldandsilver.Thishowever,wasnottheirsoleaim.Theysought,lather,tofindthegreatsecretofthecombinationoftheelements,notalonesothattheymightbe-comerich,butsothattheymightlearntocontrolmatter,topreventitsdisintegrationwhentheywished—thatis,topreventdeathanddisease.Inthesixteenthcentury,especially,theirattentionwasdirectedtowardsfindingwhattheycalledsometimesthe"UniversalSolvent,"sometimesthe"Philosopheis'Stone,"andsometimesthe"EhxiiofLife,"whichareonlydifferentwaysofdescribingthatmagicsomethingwhichtheyhonestlybelievedtoexist,andwhichwouldhavethepower,whenusedunderthecontrolofthehumanwill,ofcon-vertinganyformofmatterintoanyotherform.SomeoftheablestmindsoftheMiddleAgeswereengagedinthissearch.RogerBacon,Spinoza,Luther,andLeibnitz,allbelievedinthePhiloso-phers'StoneandmthetransmutationofthemetalsNowwhatdidthissearchyield?Didthealche-mistsfindwhattheywereafter—thesecretofthecombinationoftheelements?InasensetheydidTheylearnedthattheireffortstotransformthemetalsintooneanotheiwerevainbutatthesametime,theylearnedthattheycouldtransformatwillmanykindsofsubstancesintoothersub-stances.Inotherwords,theylearnedthelawsofthecombinationofmanyofthesubstanceswhichwiththeyworked,butnotofnilTheylearnedtocontrolcertaintransformationsofmatter,buttheylearnedthattherewerecertainotherformswhichbaffledallattemptstoreducethemtoanythingsimpler;andthisiswherealchemybegantopassoverintomodernchemistry.Theylearnedthattheoldconceptionoftheelements—earth,air,fire,andwater—wasquiteinsufficienttoaccountfortheresultsoftheirexperiments,andtowardthelastoftheeighteenthcentury,thelastofthealchemistsandthefirstofthechemistsbegantocallallthosesubstanceswhichtheywereunabletoreducetoanysimplerforms,theelementsThenumberoftheseelementshasgrowncontinuallyasinvestigationhasprogresseduntilto-daywelecogniseabouteightysuchsubstances.Theseeightyoddelementsarenothingmoreorlessthansubstanceswhichwehavethusfarbeenunabletoieducetosimplersubstancesbymeansofanyofthechemicalreagentsknowntous.Theyare,how-95



hascalculatedthatthehotteststarshavetempe-raturesashighas30,000°Centigrade,andfromthisfrightfuldegreeofheattheyrundown^toabout5000°Centigrade,whichisonlyaboutonethousanddegreeshigherthanthetemperatureoftheelectricarc,thehottesttemperaturewhichwehavesofarbeenabletoproduceonearth.Heestimatedthetemperatureotoursunasabout10,000JCentigrade.Now,beforeweconsiderwhatthespectroscopehasshownabouttheconstituentsoftnestarsoivaryingdegreesofhotness,letusreflectupontheeffectwhichweknowtemperaturetohaveuponthecompoundswithwhichwearefamiliarontheearth.Ingeneral,thehotteracompoundbodybecomes,themoredoesittendtobreakupintoitsconstituents,until,atthehighesttempe-ratureswhichwecanproduceoneartn,allknowncompoundsarebrokenupintotheirconstituentelementsNow,iftheelementsthemselvesarecompounds,asthePeriodicLawwouldseemtoindicate,whatmightweexpecttohappentothemifwecouldproducetemperaturesenormouslyhigherthanthoseattainableonearth?Itwouldbenaturalatleast,toexpecttofindtheelementsthemselvesdecomposedintosimplersubstances.Now,sincethesehightemperaturesexistinthesunandinthestars,itoughttothrowmuchlightuponoursearchtoinvestigatethekindofsub-stanceswhicharepresentinthehotteststars.ThefollowingistheresultofLockyer'sandotherastronomers'studieswiththespectroscope—Thehotteststarsconsistalmostexclusivelyoftheverylightgaseshydrogen,helium,andagascalled"astermm,"whichissofarunknownonearthInthestarsofsomewhatlowertempera-turetherebegintoappearsomeoftheheavierelements,likecalciumandiron,andmthecoldeststarswefindnearlyalltheelementswhichexistontheearthInotherwords,asageneralrule,asthetemperaturedecreases,theelementsputintheirappearance—approximately,atleast—intheorderoftheiratomicweights.Since,then,astarwhichisveryhothasbutfewelements,andsincemoreandmoreappearasitgrowscold,isnottheevidenceofmodernastronomyatleastasstrongts.theevidenceofmodernchemistry,thattheheavierelementshaveevolvedinnature'slaboratoryfromthelighter?Inotherwords,thattheelementsareindeedtransmutable?TheAnswerofModernAstronomy.Letusne^tturnfromchemistrytothestudyofthestars,andseewhetherthisfieldofinvestiga-tionhasaddedanythingtoourknowledgeofthetransmittabilityoftheelements.Itisnowlessthanfiftyyearssincethespectroscopewasinvented(1859)bytheGermans,KirchoffandBunsen,theoneaphysicistandtheotherachemist;butthisinstrumenthasaheadyaddedmoretoourknowledgeofthestarsthandidalltheworkoftheastrologersandastronomerswholivedbeforeitstime.Whathasittaught?Primarilythesetwothings•—First,ithastaughtustodeterminewithcertaintywhatelementsexistmthesunandstars;and,Second,ithasgivenusameansofestimatingtherelativetemperaturesoftheheavenlybodies.Anditdoesthisinaverysimpleway,foritsepa-ratesintodifferentcolouredlightsthecomplexknownas"Prout'shypothesis,"whichmadehydrogentheprimordialstuff,andalltheotherelementssimplygroupsofhydrogenatoms.Thishypothesisrested,sofarasexperimentalevidenceisconcerned,upontheobservedfactthattheweightsofmanyoftheatomsarealmostexactmultiplesofthatofthehydrogenatom.Butmorecarefulweighingshowedthatthishypothesiswouldn'twork—thattherearesomeelementswhoseweightsarenotatallexactmultiplesoftheweightofhydrogenNevertheless,menkeptseekingforconnectionsandrelationshipbetweentheelements,fortomanyamantheideaofaworldbuiltupofeightydifferentthings,withnosuggestionofarelationshipbetweenthem,hasbeenintolerable.In1863anewtypeofrelation-shipwasindeeddiscoveredbyamanbythenameofJohnNewlandsThisdiscoverywasdevelopedchieflybytheRussianchemistMendeleeff,andisnowknownunderthenameof"Merx-leleeffsPeriodicLaw."Theessentialthinginthislawisthis•Ifyouwritedowninahorizontaliowtheelementsintheordeioftheiratomicweights,leavingouthydrogenforthepresent,and,aftergettingupasfarasfluorine,gobackandstartanotherrow,puttingthatele-mentwhichiseighthinorderofweightunderthatwhichisfirst,theninthunderthesecond,andsoon,andthen,whenyoureachthefluorinecolumn,gobackagainandputthesixteenthunderthefirst,theseventeenthunderthesecond,andsoon,theelementsinalltheverticalcolumnsarefoundtobearstrikingresemblancesinbothchemicalandphysicalproperties.Therelationshipissometimessurprisinglyclose,as,forexample,inthecaseofthealkalimetalslithium,sodium,andpotassium,orofthestrongreducingagentsoxygen,sulphur,andchromium.Togointoacompletestudyofthisso-calledperiodiclawoftheelementswouldbebeyondthelimitsofthisarticle;butitsimmensesignifi-cancemayperhapsbeunderstoodifIsaythatitisnecessaryonlytoknowtheatomicweightofanyelementin.ordertopredictbeforehandpracticallyallofitschemicalandphysicalproperties.Toconvinceourselvesofhowcertainlythisrelationshit)doeseMst,wehaveonlytohaveourattentioncalledtooneofthemostremarkablescientificprophecieswhichhaseverbeenmadeandverified[n1871,whenMendeleefffirstpublishedhisperiodictableoftheelements,hefounditnecessarytoleavethreeblanksinhistable,inordertogettherelatedelementsintoverticalcolumns.Hethereforejumpedattheconclusionthatthreeele-mentsprobablyexistedsomewhereinnature,whichhadnotyetbeendiscovered,andwhichhadtheatomicweightswhichbelongedtotheblankspacesinhistable.Andsoconfidentwasheofhisgroundthatheproceededtopredictveryminutelythepropertieswhichthesethreeelementswouldbefoundtohavewhendiscovered,judgingofthesepropertiesfromthepropertiesoftheotherelements,whichwereinthesamecolumn.Hetoldwhattheiratomicweightswouldbe;whattheirspecificgravitieswouldbe;whatcolours,whatsolubilitiesandwhatcombiningpowerstheywouldhaveHeneverdreamedthathewouldlivetoseethediscoveryoftheseelementswhichhehadsominute-lydescribed;butmaveryfewyearseveryoneofthemhadbeenfound,andtheyhadexactlythepropertieswhichhehadassignedtothem.Now,letusaskourselveswhatbearingthisperiodiclawhasupontheproblemofthetrans-mutabihtyoftheelements.First,ittellsusinperfectlyunmistakabletermsthattheelementsfirenotandcannotbeindependent,ultimatethings,foritshowsthattheyhaverelationshipsTheygroupthemselvesintodefinitefarmhes.Itshowsthatifyouaddsomethingtotheweightofanelement,youchangeinaperfectlydefiniteandpredeterminedwayitsproperties.Doesnotthispointinanalmostunmistakablewaytotheconelusionthattheelementshaveacommonorigin,thattheyarebuiltupfromacommonmaterial;andthatourworldisindeedatbottom,asAristotlethought,somethinglesscomplexthanacompoundofeightydifferent,independentthings?
PROGRESS.January2,1907.1
SIRNORMANLOCKYERPROFESSOROFASTRONO1CALPHYSICSINTHEROY\LCOLLEGEOFSCIEN(SIR\VILLI\MCROOKESDISTINGUISHEDBRITISHPHYSICISTANDCHEMIST.lightemittedb>anyglowingbody,andthusen-ablesustodeterminejustwhatcoloursarefoundinanygivenluminoussourceSinceeachdifferentelementemitsalightofacharacteristiccolour,wehaveonlytocomparethecolourofthelightemittedbyanincandescentelementontheearthwiththecolourofthelightemittedbythesunorbyastar,tofindwhethertinsparticularelementexistsinthesunorstarAgain,sincewefindthatwhenabodyfirstgrowshotenoughtoemitlightthelightgivenoutisred,andthatthehotterthebodybecomes,themoreabundantlydoesitemit,firstyellow,thengreen,thenblue,thenviolet,andsoon;itisobviousthat,ifwefindthatoftwobodies,whichwecanstudyonlythroughtheirspectra,theoneemitsmuchmorebluelight,forexample,thantheother,thenwemaycon-cludethatthefirstbodyisthehotterofthetwoThuswehavebeenabletomakeroughestimatesofthetemperaturesofthestars,andSirNormanLockyer—perhapsthemostnotedoflivingastrono-mers,andthemantowhomwearemostlargelyindebtedforthelebultsgiveninthissection—TheAnswerofModernPhysics.SuchwasthestateofourknowledgeuptoabouttenyearsagoNoonehadeverdecomposedanatomCoulditbedone?Outofthelaboratoryofthephysicistcametheanswer.Yes,wecandecomposeatomsatwillIn1879,SirWilliamCrookesbeganthestudyoftheso-called"cathoderays,"whichappearinanexhaustedtube,suchasanX-raybulb,whenadischargeofelectricityisproducedwithinit.Itwashewhofirstbroughtforwardthehypothesisthatthesecathoderaysconsistedofstreamsofprojectedparticlesshotwithenormousvelocitiesfromthesurfaceofthenega-tiveelectrode.Andtheseparticleshethoughttobe,notatoms,butsomethingmuchsmallerthanatoms.Bytheyear1898,ithadbeendefinitelysettled,largelythroughthelaboursofProf.J.J.Thomson,ofCambridge,England,thatthecathoderaysdoindeedconsistofparticlesofmatterwhichhaveamassonlyabout1-2,000ofthatofthelightestoftheatomsoftheelements—namely,theatomofhydrogenFurthermore,nomatterfromwhatsortofmetalsthesecathoderayscome,orwhatthenatureoftheresidualgasthatisinthetubeinwhichtheyareproduced,thesecathode-rayparticlesarealwaysfoundtohavepreciselythesamemass.Again,allhotbodies,whentheirtemperaturesaresufficientlyhigh,arefoundtoemitthesesameparticles;and,finally,thespectroscopicstudyoftheeffectofapowerfulmagnetuponlight,hasmadeitpracti-callycertainthatitisthevibrationofthesesameparticleswithintheatomwhichproduceslight.Theconclusion,therefore,seemstobeinevitable,thattheseparticlesareconstituentsofalltheelements;andJ.J.Thomsonhasbroughtfor-wardthehypothesisthattheythemselvescon-stitutetheprimordialstuffofwhichallmatterisbuiltup.Whetherthishypothesisiscorrectornot,theexperimentsmadeuponcathoderaysbymanyinvestigators—theforemostofwhomhavebeenCrookes,ofLondon;Thomson,ofCambridge,andLenard,ofKiel,Germany—haveshownbeyondadoubtthattheelementsthemselvesare,underproperconditions,decom-posableintosimplerformsButthephysicistshavegonestillfartherthanthisTn1896,thestrangephenomenonofladio-activitywasdiscoveredbyBecquerel,ofPans,andphysicistsweregropingaboutintheattempttofindanexplanationofwhatitmightmean,whenProf.ErnestRutherford,ofMcGillUniversity,Canada,solvedthemysteryHeprovedalmostbeyondadoubtthattheradio-activeelements—radium,uranium,andthorium—areactuallyin
96



theprocessofcontinualdisintegration.Theiratomsarecontinuallyshootingofffromthem-selves,withstupendousvelocities,minutepar-ticlesofmatter,someofwhicharethecathode-rayparticlesthemselves,andothersofwhichareparticles4000or5000timesaslargeasthese—thatis,abouttwiceaslargeastheatomofhydrogen.Ifyoulookintoaso-called"spinthariscope"—aninstrumentinventedbySirWilliamCrookesin1903,andconsistingofatinyspeckofradiumplacedjustaboveazincsulphidescreenandviewedwithacommonmagnifyingglass—youcanalmostseetheparticlesprojected.Youdoactuallyseethecontinualflashesoflighttowhichtheygiverisewhentheyimpingeuponthezincsulphidescreen.Here,then,weareintheverypresenceofadisintegratingelement.Haveweyetfoundtheproductswhichareformedthroughthisdis-integration?Yes,inpart,atleast.In1903,SirWilliamRamsay,andFrederickSoddy,ofLondon,foundwiththespectroscopethatheliumwasoneoftheproductsofthedisintegrationofradium.Prof.Rutherford'sinvestigationshavemadeitprobablethattherearequiteaseriesofsuchproducts.Hethinksthatordinaryleadisformedinthisway.Again,onlylastyear,itwasshownbyProfBoltwood,ofYale,andbyFrederickSoddy,thatradiumitselfisonlyadis-integrationproductofuraniumHence,inthephenomenonofradio-activityweareactuallyinthepresenceofthetransmutationofsomeoftheelementsintootherelements.Thethreeele-mentswhichthusfarhavebeenshowntoexhibitthisproperty—namely,radium,uranium,andthorium—possesstheheaviestatomsofanyoftheelements.Andtheseheavyatomsarespon-taneouslydisintegratedintosimplerforms.Ihavegiventheanswerofmodernsciencetothefirstofthequestionswhichwesetouttoanswer.Chemistryhasprovedthattheeightyelementsarenotindependent,ultimatethings.Astronomyandchemistrytogetherhaverendereditprobablethatalltheelementsaresimplystagesintheevolutionofmatterfromsimpleintocom-plexforms,theorganiclifewhichexistsontheearthbeingsimplythelaterendofthisprocessofevolutionfromthesimpletowardthecomplex.Physicshasfoundawayofproducingoutofordi-naryatomsminutecathode-rayparticleswhicharemuchsmallerthanatoms,andhasalbofoundthatcertainofourheaviestelementsareintheveryactofspontaneouslytransmutingthemselvesintosimplerforms.Toourfirstquestion,then,astowhethertheelementsaretransmutableinthelaboratoriesofnature,wemayreturntheanswerthatcertainofthem,atleast,aretransmutable;anditisprobablethatinnature'slabora-toriesallofthemarebeingproducedfromsomesimple,primordialstuff.Letusturn,now,tothesecondquebtion—Canmaneffectthetransmutation?Thusfarhehasindeedlearnedhowtoobtaincathode-rayparticlesfromanyofthedifferentformsofmatter;buthehasnotlearnedhowtoproducebyanyoftheagenciesathiscommand,anyoftheeightyrecognisedelementsfromanyotherHehascaughtnatureintheveryactofdoingitherself;butnoneoftheagenciesnowknowntothechemistortothephysicistappeartobeableeithertoaccelerateortoretardtheprocess,thatis,tochangeinanywaytherateatwhichradio-activesubstancesarespontaneouslytrans-mutingthemselvesintoothersubstancesItseemsprobablefromtheresultsalreadygiven,thatthe"UniversalSolvent"whichwillproducethistransmutation,andwhichisperhapsproducingitnowinthestars,istempeiature,thattheoldGreekphilosopherswererightmassumingthataproperadmixtureoftheiroldelement,fire,wouldproduceanydesiredtrans-formation.But,unfortunately,thetemperaturesrequiredtoproducethesechanges,areprobablyforeverbeyondman'sreachTherelativelylittlechangeswhichweareabletoproduceonearthhavenomeasurableeffectatalluponthetransmutationswhichuranium,radium,andthori-umareundergoing.Although,then,ourmodernsciencehasopenedoutbeforeusaviewwhichtheancientalchemistneverhad,ofthewonderfuloperationsgoingoninnature'slaboratories,weareatthepresentdayjustasimpotentastheyinthefaceoftheproblemofthetransmutationofanyelementintoanyotherelementIfthesecretofthistransformationshouldeverbefoundweshouldbeabletounlockalmostinfinitestoresofenergywhichwenowknowtobewrappedupintheatomsoftheelementsThelamentedCurie,whoseuntimelydeathhasrobbedscienceofoneofhermostgiftedsons,provedin1903thatthedisintegrationofagrammeofradiumliberatesatleast300,000timesasmuchheatenergyasisevolvedinthecombustionofonegrammeofcoal.Furthermore,itisextremelyprobablethatsimilarenormousquantitiesofenergyarelockedupintheatomsofallsubstancesexist-ingthereintheformofthekineticenergyofrota-tionofthecathode-rayparticles,nowcommonlycalledelectrons.J.J.ThomsonestimatesthatenoughenergyisstoredupinonegrammeofhydrogentoraiseamilliontonsthroughahundredyardsItisnotimprobablethatitisthetrans-formationofthissub-atomicenergyintoheatwhichmaintainsthetemperatureofthesun.Shouldmaneverbeabletounlockthisenergy,hewoulddoubtlesslookbackuponthedayinwhichhisprogenitorsburnedcoaltowarmtheirhousesandtodrivetheirengines,withthesamecuriosityandpitywithwhichwelookbackuponthedaywhenournakedancestorsploughedtheirfieldswithacrookedstick,andlittheirfireswiththesparkfromaflint.—TechnicalWorld.January2,1907.PROGRESS.PaplrhasproveditselfavaluablesubstituteforironandAvoodinavarietyofways.Itisnowusedformakingpails,tubs,andotherdomesticaitides.Carwheelsarealsomadefromit,andaresuperiortothemetalproductintoughness,resistancetovibrationanddisability.ThelatestapplicationisinthemakingofgaspipesForthispurposemanilapaperiscutinstripsofaA\idthequaltothelengthofthepipestobemadeThesestripsareplacedinareser-voirfilledwithfusedasphalt,andarerolledfirmlyanduniformlyaroundarodorcoreofnon,untilthedesiredthicknessisobtainedStrongpressureisthenapplied,afterwhichtheexterioriscoveredwithsand,andthewholecooledmwater.Thecoreisthenremoved,andtheoutersurfacecoveredwithsomewater-proofmaterialThesepipes,itisclaimed,aiepeifectlytight,andaremoreeconomicalthanmetalpipes.PaperGasPipes.Othelargenumbeioffireswhichoccurannuallyitisprobablycorrecttosaythatthemajoritymaybeclassedunderoneofthreeheads,firesduetoincendiarism,firesduetoordinarycarelessness,andfiresduetospontaneouscombustion.Itisofcourseeasytoimaginecases,forinstance,firesfollowingearthquakeswhichfalloutsideoftheaboveclassification;oragaincasesmayoccurinwhichthefirebelongspartlytooneandpartlytoanotheroftheabovethreeclassesTheclassi-ficationsuggestedwill,however,befoundtocoverthemajorityofcasesOfthesethreetypesitisthespontaneousfirestowhichthegreatestinterestattachesTheyare,tosaytheleast,uncanny,andtheyaregenerallyregardedasentirelybeyondcontrol.Letusseewhetherwecanlearnsomethingofthisclassofphenomena.Inthefirstinstancewemustrecognisetha£chemicalchangesaretakingplacearoundusper-petually,ofwhichwetakenoheeduntiltheyarebroughttoournoticebysomespecialcircum-stanceLetustakeanextremecaseAblockofgranite,exposedtotheweather,appearstobeundergoingnochange,nevertheless,theexamina-tionofanypieceofgranitethathasbeensoex-posedforyearswillshowthatgreatchangeshavetakenplace,andinparticularthatthefeldsparisbreakingdownandyieldingwhitechinaclayIheieisreasontobelievethattheweatheringofthefeldsparisaccompaniedbyheatevolution,butsoslowisthechangethattheheatevolutioncannotbemeasured;fortheequalisingagenciesofradia-tionandconductiondissipatetheliberatedheatsoquicklythatthereisnoperceptibleriseoftempe-ratureTakeagainthecaseoftheexposureofannonrailtoweathereventhemostcatelessobserverknowsthatrustingwilltakeplaceNow,carefulobservationhasshownthatordinarylustingoratmosphericoxidationofironrequiresthepresence(a)ofmoisture,(b)ofcarbonicanhydride,(o)otoxygen;andthattherate,andthisisimportant,atwhichrustingwilloccurisconsiderablygreaterinawarmatmospherethaninacoldoneNow,iftheatmosphericoxidationoftheirontakeplaceatasufficientlyhightemperature,therateofchemicalchangeissogieatthatthemetalglowsandbecomeshotterandhotteruptoadefinitelimit,afactwhichismadeuseofintheoidinaiyBessemersteelconverterAnycircumstancethenwhichhastenstherateofchemicalactionmayberegardedasapossiblesourceoffireriskThecircumstanceswhichaffectthelateofanyparticularchemicalactionarechieflythese(1)Thetempe-ratureatwhichthereactioniscarriedout,(2)thepresenceofso-calledcatalyticsubstances-whichthoughapparentlyunchanged,serveinsomewaytoprofoundlymodifythecourseoftheaction,(3)thestateofsubdivision,andhencetheareaandnatureofsurfaceofthesubstanceswhichareunder-goingchange.ITemperatureInnearlyallcasesitisfoundthatsubstanceswhichenterslowlyintochemicalreactioninthecoldwillreactvigourouslyatahighertemperature,therateofactionincreasingingeometricalprogressionasthetemperatuierisesinarithmeticalprogressionWhenonce,then,thetemperaturehasrisentosuchapointthattherateofheatevolutionisgreaterthantherateatwhichheatcanbedissipated,theconditionsforanultimateflarearepiesentConversely,thecoolingofaburningsubstancetoacertainlimitwillcausetheburningtostop,afactwellillustratedbythefamiliarexperimentofextinguishingaburn-ingcandlebyplacingaspiralofcoldcopperintheflameAtthetempeiatureofliquidairveryfewsubstancesappearcapableofchemicalactionIITheinfluenceofforeignsubstancesinbring-ingaboutchemicalactionsmaybeillustratedin
ByProtEasterfield,Victori\Collegi",WellingtonSPONTANEOUSCOMBUSTION.manyways.(1)Atraceofspongyplatinumwillalmostinstantlycauseajetofcoalgastoigniteintheair,theplatinumremainingunchanged.(2)Asmallquantityofironoxidemayrenderchlorateofpotashexplosive,thoughtheoxideappearstobeitselfunactedon(3)Intheabsenceofatraceofmoisture,phosphorusburnswithdiffi-culty,eveninoxygen.111.Asillustratingtheinfluenceofstateofsub-divisionupontherateofchemicalreaction,itmaybementionedthatveryfinelydividedironandleadoxidisesorapidlyinatmosphericairthattheyeventuallycatchfire—anexceedinglyinterestingexperiment.Ifweoncefirmlygrasptheideathatallcom-bustiblesubstancesexposedtotheairarereallyundergoingaslowcombustionprocess,andthatitisonlynecessarytohastentheprocessmordertogetanoutbreakoffire,weshall,Ithmk,befilledwithwonderthatthenumberofsuchsocalledspontaneous(Latinsponte—offieewill)firesisnotmuchgreaterthanweactuallyfindittobe.Letusnowturntoafewspeciallyinterestingcasesofspontaneouscombustion.IFiringofcoalinaship'sbunkersThisisperhapsthecommonestofthespontaneousfirings.Experienceshowsthatsuchfiresoccurmostreadilyifthecoalbefinelydivided,ifthecoalbemoist,ifthequantitystockedinonebunkerbelarge,andiftheventilationbeinefficient.Withsmallquan-titiesandproperventilationtheheatgeneratedbytheslowcombustioniscarriedawayasrapidlyasitisgenerated,andhencenodangerousriseoftemperaturecanoccurHighlysulphurouscoalscontainingfinelydividedironpyritesareparticu-larlytoberegardedwi<hsuspicion.IIFiringofhaystacksThisphenomenonisalmostinvariablyduetothestackingofhaymaninsufficientlydriedconditionTheriseoftempe-ratureundersuchcircumstancesisoftenextra-ordinarilyrapid,andinthefirstinstanceappearstobeundoubtedlyduetobacterialaction.ThetempeiaturebeingthusraisedtoapointatwhichatmosphericoxidationofthevegetablemattercanproceedmorerapidlythanthegeneratedheatcanbedissipatedfromthemassactualincandescencewilleventuallybebroughtaboutInthemakingofensilagetheoriginalfermentationandriseoftemperatureoccur,but,owingtothefactthatthesiloisundergreatpressure,thesupplyofairisinsufficientforrapidoxidationtofurtherincreasethetemperatureofthemass.111.Firingofgreasyrags.Manymillshavebeendestroyedowingtothiscause.TheinitialriseoftemperatureisduetorapidabsorptionofoxygenbythelargesurfaceofgreaseexposedtotheairinathmlayerMostanimalandvegetableoilsareliabletocausetheseaccidents,butofalloilslinseedoilappearstobethemostdangerousonaccountofitsgreataffinityforoxygen.IV.ThecauseofwoolfiresonshipsappearstooffernospecialpointsforconsiderationTheevi-denceappearstobeoverwhelming,thatifwoolisshippedinacleananddryconditiontheriskispracticallynil,butweshallawaitwithinterestthereportoftheRoyalCommissionwhichisnowinvestigatingthephenomenafromtheNewZealandstandpoint.VSpontaneouscombustionofexplosives.Thisisapeculiarlyinterestingcase.Inanexplosiveweplacecertainsubstanceswhichhaveagreattendencytochemicalactioninsuchcloseproximitythattheywillnot,wehope,actupononeanotherrapidlyattheordinarytemperatureWhenwewishtobringabouttheexplosionwehastentheactiontobegineitherbvdetonationorriseoftemperatureSometimestheleactionbegins"spontaneously"ifitdoesthereislittleevidenceforthecoroner
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AstronomyofTo-Day.*NotesofaLecturedeliveredbySirRobertStout,X.CM.G,undertheauspicesoftheWangamnAstronomicalSociety,inSeptember,1906.matelyascertained,isthemostrapid.In1893itwassaidthatArcturuswasthemostrapid,andProf.Newcombinhisworkon"TheStars"assumesthatthisiscorrect.Theimmensedistancesofthestarsmakeaccurateobservationverydifficult.IthasbeencomputedthatArcturustravelsattherateof376milespersecondor32,486,400milesperday.Astarcalled1830Groombridge—becausethatisthenumberofthestarinGroombridge'scatalogueofstars—situatedmthenortherncon-tellationoftheGreatBear,travels,itissaid,attherateof231milespersecond,or19,958,400milesperday.Andyetthesestars,becauseoftheirimmensedistancefromus,seemimmovableorfixed.ThedistanceofArcturusissovastthatlighttravellingattherateof186,300milespersecondwouldtake181yearstoreachourearthfromArc-turusItisabout41timesmoredistantfromusthanAlpha-Centaun.From1830Groombndgelightwouldtake36yearstoreachus.AndnowletmesaysomethingaboutthenumberofthestarsThroughtheaidofphotography,whichhasbeenofasgreatservicetoastronomyasthetelescope,someofthemostrecentastrono-mershavecometotheconclusionthatthereareperhapsknownnowahundredmillionsofsuns,andifyouconsiderthateachofthesesunsmayhave,likeoursun,planetsrevolvingroundit,which,however,areneverseenbyus,andthattheseplanetshaveotherplanetsaroundthem,suchasourmoonaroundourearth",youmaygetsomeideaofthenumberofheavenlybodiesthatexistmtheuniverse.(3)Letuspasstoanotherstage—thebeautiesoftheheavens.ThefirstthingofbeautythatyouwouldlikelyhaveyourattentiondirectedtoisintheSouthernCross.Therearewhataretermedmtheskyclusters—magnificentclustersofstars.Tothenakedeye,ifyouhaveakeenvision,theclustermayappearasinglecloudedstar,butwhenyoulookthroughthetelescopeyoubeholdamostbeautifulspectacle.Youseethousandsofstarssparklingsuchasnodiamondsorotherpreciousstoneseversparkledinthefinestpieceofjewellery.Sometimesthestarsinaclusterareofvariedcolours,white,yellow,red,violet.Youwilloftenstandinwonderatthebeautyofmanyclusters.Thenumbersintheclusterswillsurpriseyou.Whatappearsasasinglestarmay,withtheaidofthetelescopeandthephotographiclens,becomethousands.YouknowthePleiades,oftencalledtheSevenStars.Youseethemonaclearbummernightinthenorth-eastheavensYoucouldseethemabout11pm.ontheIstOctober.Onewithordinaryvisioncancountsixstars.Ifonehasextra-ordinaryvision,twelvemaybeseen.Whenyoulookthroughapowerfultelescopeyoumaycountabout2000,andinonephotographicplatethathadbeenexposedforsometime,2326havebeencounted.Aroundoneofthestarsintheeross—thestarKappa—thereisabrilliantclusterThestarsarenotsonumerousasinsomeclusters,buttheyarelargeandbrilliantandofdifferentcolours.AnotherveryfineclusterisroundastarmtheconstellationofToucanThisconstellationisatpresenthighupinthesky,lyingbetweenthecon-stellationsHydrusandGrus(theCrane),tothewestofthebrightstarAcheronTheclusterisroundthestar47loucaniItisalargecircularcluster,withthestarsapparentlycloselycompactedtogether,asseenthroughthetelescopeinWanganui.TheclusterthatissaidtobethebrightestmtheskyisOmega-Centauri,theconstellationinwhichtheSouthernCrosspointersare.ItisjustwithintheborderoftheMilkyWay.Totheun-aidedeye,andonaclearnight,itappearsahazystarofthefourthmagnitude.Prof.Newcombsaysover6,000starshavebeencountedmonephoto-graphofthiscluster,andthewholenumberisgreater—somesayperhaps15,000stars.Itisamostbeautifulcluster,and,iftheskyisclear,isalwaysvisibletousinNewZealand.ThereisafineclusterbetweenAlphaandBetaScorpionis.ItisnearAntares,thatbeautifulredstarotherwisecalledAlpha-Scorpionis.SirJohnHerschelconsideredittherichestandmostcon-densedmassofstarsinthefirmament.Astrangethinghappenedinthisclusterin1860:onebrightstarappeared,almostblottingouttheclusterbyitsbrightness.Thebeautiesoftheseandotherclusterswillgrowonyou,andIdoubtnotbutthat,wheneveryouvisitanobservatory,youwillagamandagainasktoseethem.Thereareplentytoshowyou.226clustershavebeenobservedinthemilkyway,and38outside.(Tobecontinued).January2,1907.PROGRESS.*Thelecturewasillustratedbyslides,andtheywereexplained,andfurtherinformationnotmthesenotesgivenChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothmst,otherwisetheywillhavetobeheldover.NOTICETOADVERTISERS.Neptunelikealargeplum1£mileaway.ButtheneareststarAlpha-Centaunwouldbeaglobeabout3or4ftacross,and10,000milesdistant.Sometimesduringtheyearwemaycastoureyestowhatisthebrighteststarmthesouthernsky-itisthestarSinusWell,SinusisdoublethedistanceofAlpha-Centaurfromus.Letmetryandgiveanotherillustrationofthedistance:Wewillsupposethatwetakeatram—anditwillbeanexpresstraingoingfarfasterthananyexpresstramrunsinNewZealand—letussupposethatittravelsattherateof60milesanhour;travellingatthatrateitwouldtakeus130yearstoreachthesun,buttoreachtheneareststar,namely,toreachAlpha-Centaun,itwouldtakeusabout35millionsofyears.Thereisanotherstarwhichwasatonetimethoughttobetheneareststar—itisinthecon-stellationoftheSwan,andisnamed61Cygni.Toreachitwouldtakeabout40millionsofyearstravellingatthesamerate,and,remember,thesearetheneareststarstousIfwetakesomeofthemoredistantstars,sayforexampleSinus,wecouldnotreachit,goingamileaminute,under72millionsofyearsLetmegiveyouyetanotherillustration,sothatwemaytryifwecandimlyrealisethevastdis-tancesintheheavens.Thereburstoutin1901abrilliantstarmtheconstellationofPerseus.Astarhadbeenknownmaboutthesameposition,butitwasnotofgreatmagnitudeorbrilliancy.OnthenightofFebruary21st/22ndDr.AndersonofEdinburghnoticedabrightstarwhichincreasedsorapidlyinbrightnessastobecomeaboutthethirdbrighteststaiinthesky.Afterwardsjtbegantofadeawayslowly.Now,thisstarwassodistantfromusthatwhatDrAndersonwasseeingtookplaceinthereignofHenryVIII.Thestarwastrillionsofmilesfromus.Manymoreillustrationsmightbegiven,butperhapsthoseusedmayimpressuswiththevastdistancesofthestarsintheskyItiscomputedthatthediameteroftheknownSiderealuniverseissogreatthatlightwouldtake90millionsofyearstotravelacrossit.Thiswouldmakethediameter374trillionsofmiles,374,340-326,400000,000000,or374witheighteenfiguresfollowingitCanwecomprehendit?(2)Ihavespokenaboutdistancesletusconsiderthesizeofthestarsweseeinthesky.IassumethatwearestilllookingthroughthetelescopeatMpha-CentaurbutAlpha-Centauiconsistsoftwostarsaboutequalmsize•theyarereallytwovastsuns,andeach,comparedwithoursun,ismoiethanseventimesitssi?e.Theytake81yearstotravelroundtheirorbitTheonerevolvesloundthpotherThereisanotherstarthatwesome-timesseeItiscalledArcturusoraBootes,andwasatonetimethoughttobethequickest-movingstarinthesky.WeseeitinAprilinthenorth-east,inJuneinthenorthat8p.m.Irefertoitnowbecauseitmaygiveusanillustrationofthevastsizeofsomeofthesesunscalledstars.TotryandrealisethesizeofArcturus,letuslookatthesizeofthesun.Thesizeofourearthisabout8000milesindiameter,thatis,ifweboredaholefrompoletopolethatwouldbeaboutthediameterofthecarth—Iamgivingyouroundnumbers.Thediameterofthesunis865,000miles,butthediameterofArcturusis86millionsofmiles—aboutonehundredtimesthediameterofthesun.Letusnotforgetthatthedistanceofthesunfromusisnearly93millionsofmiles.IfthestarArcturuscamebetweenusandthesunitwouldalmostfillthespace.Itismvolumeamilliontimesthesizeofthesun,andtherearenodoubtmanythousandsofstars,perhapshundredsofthousandsofstars,aslargeasArcturus.Thefactisthatourearth,relativelytothesizeofsomeoftheheavenlybodies,isasagramofsandistothesizeofourearth.Sinus,also,isalargestar,about3Jtimeslargerthanoursun,andabout48timesasbnght.Therearenodoubtstarssmallerthanoursun,butwemaysaythattherearehundredsofthousandsofstarslargerthanitWespeakofthestarsas"fixed"stars.Com-paredwiththeplanetstheyappearimmovable.Thefactis,however,thatsomeofthemareex-ceedinglyrapidintheirmovements.Ifwecon-sidertheirvelocitywewillbefurtherimpressedwiththevastnessoftheuniverse.Thereisadifferenceofopinionamongstastronomersastowhatstar,themovementsofwhichcanbeapproxi-PARTI.Dowerealisewhenwelookuptotheskyhowfewstarswecanseewithourunaidedvision?Itissaidthatwecanonlyseebetween7000and8000,evenifweexaminetheskyinbothhemispheres.Andyetthestarsareinnumerable.Themorepowerfulwemakeourtelescopes,themorestarswediscover,andthemostpowerfultelescopehasfoundnoplaceintheheavensdevoidofstars.Wemayconsidertheheavensmtwoorthreeaspects.Letusforalittleseeifwecanrealise(1)theimmensedistancesoftheuniverse,(2)thesizesofmanyofthestars,(3)thebeautiesoftheheavens,and,lastly,(4)sometheoriesofthebeginningandendoftheuniverse.(1.)IfweareintheWanganuiObservatory,wewouldperhapsasktoseetheSouthernCross.Whohasnotseenthatbrilliantconstellation?Itissituatedinthatportionoftheskywhichistherichestinstars,andaswewatchitfrommonthtomonthinitsvaryingaltitudetous,wearealwaysstruckwithitsbeauty.Wewillnoticethepointersofthecross;theybelongtoaconstellationcalledCentaur.YouareawareperhapsthatthestarsineachconstellationarenamedbytheGreekalphabet,orbynumbers,andnamedaccordingtotheirapparentbrightness.Forexample,thebrighteststarinaconstellationwillbecalledAlpha,thenextbrightestBeta,thenextGamma,andsoon.ThebrightestpointeriscalledAlpha-CentauriWhenyoucometoexamineitthroughatelescopeyouwillfindthatitisnotasinglestar,butitisa"doublestar"—therearetwostais.Itisabeautifulobject.Thereason,however,whyIwishtodirectyourattentiontoitis,thatsofarasweknow,itistheneareststartothisearth.Itisfromconsideringitsdistancethatwecangetsomeideaofthevastnessofthedistancesintheheavens.Thedistanceofthesunfromtheearthisaccordingtothelatestcalculation92,874,000miles.ThisisthecalculationofSirDavidGill,whoIseehasjustbeenappointedPresidentoftheBritishAssociation,heisaneminentastrono-mer,andduringhisresidenceattheCapeofGoodHopehasdonegoodserviceforastronomicalscience.Onewayoftestingdistancesistoconsiderhowlongittakesforlighttotravelfromthesuntotheearth.Lighttravelsattherateof186,300milesasecond,icseventunesroundtheearthinasecond;thiswouldshowthatlightwilltravelfromthesuninaboutnineminutes.Now,lighttakesnearly4\yearstotravelfromAlpha-Centauitoourearth,sowhenwearelookingatAlpha-CentaurwearelookingatIhestarasitexistedabout4|yearsago—itmayhaveperishedinthemeantime.ThisshowsthatthedistanceofAlpha-Centaurfromourearthisabout—Iamgivingyouroundnumbersonly—25billionsofmiles.LetmeshowyouthedistancemanotherwayYouhavenodoubtseenanorreryconstructed,thatis,youhaveroundglobesorballsshowingthesizeof"thesunandthedifferentplanetsandtheirrelativedistances.Well,letussupposethatatthistablethereisthesun,andweplacetheearth,weshallsay,ayardofffromthesun;wherewillAlpha-Centaurbe?Alpha-Centaurwouldhavetobeplacedinourorrery150milesoff.ThatwillgiveyousomeideaofthedistanceofAlpha-Centaur,theneareststartous.ImayillustratetherelativedistanceandsizebyquotingtoyouwhatSirJohnHerschelsaidaboutoursolarsystemHesaid—Letussupposewehaveaglobe2ft.indiameter;thiswouldstandforthesun.IfMercuryisplaced82ft.awayitwillberelativelytothesunthesizeofamustardseed;Venuswillbe142ft.away,andthesizeofapea;theearth215ft.away,or3chainsand17ft.,andthesizeofapeaalittlelarger;Marswillbe327ft.away,andthesizeofalargeshot;theAsteroids—smallplanets—willbe600ft.away,andofthesizeofgrainsofsand;Jupiterwillbe\mileoff,andaslargeasanordinaryorange;Saturnwillbefour-tenthsofamileoff,andofthesizeofasmallorange;Uranuswillbe}mileaway,andlikealargecherry,and,lastly,98



275ft.bv32ft.and20knotsspeed;thethreecross-ChannelsteamersfortheGreatWesternRail-wayCompany'snewroute,FishguardtoRosslare,viz.,St.David,St.Patrick,andSt.George,of350ft.by41ftby13ft.6inand22\knotsspeed;thecross-ChannelsteamerViper,forMessrs.G.&"[•Burns,of315ft.by39ft.6inby12ft.and2ifknotsspeed;andanotherClydepassengersteamer,theAta>anta,fortheGlasgowandSouth-WesternRail-wayCompany,of,210ft.by27ft.by10ft.6in.andij\knotsspeed.InadditiontothesethetwoGreatCentralRailwaysteamersareneanngcom-pletion,andwill,itisanticipated,beputonservicethisyear;andtheyachtMahronssa,whichhasbeenre-engmedbyMessrs.A.&J.Inghs,onherrecenttrialsattainedaspeedof17Jknots.InadditiontothetwoexpressCunarders,thefollowingmercantileordersaremhand—Twolargeocean-goinglinersbytheFairfieldShipbuildingandEngineeringCompany,twocross-ChannelsteamersfortheSouth-EasternandChathamRail-way,similartotheOnwardandInvicta,andafurthersteamerfortheUnionSteamshipCompanyofNewZealand,byMessrs.Denny,twolargesetsofturbineenginesforshipmenttoJapan,bytheTurbineCompany,ofWallsend;andtheRoyalyacht,buildingbyMessrsInghs,theturbineenginesforwhichaiebeingmanufacturedattheTurbmiaWorks,Wallsend;representingatotal1h.p.ofworkinhandofabout590,000.ThedevelopmentofthemarineturbinehastakenplacealmostentirelyinGreatBritain.AfewwarvesselshavebeenbuiltinFranceandGermany.ThereasonthattheParsonsmarineturbinehasmadesolittleprogressontheContinentinthepastisprobablyduetothefactthatinFranceandGermanyrivalturbinesystemsoflocaloriginhavebeenenergeticallyexploited,inducingthosere-sponsiblefortheorderingofnewvesselstodefertheadoptionofanewsystemuntiltheclaimantshadresultstoshowTurbinevesselswhichhavebeenengined111EnglandwithParsonsturbinesuptothepresentdaterepresentatotalhp.actu-allycompletedofabout280,0001hp.ThetotalhpofmarineturbinescompletedandonorderwiththeParsonsCompanyandtheirlicenseesisover870,0001hp.[FromTheManner.Itwasnotuntil1894thattheideaofpropellingavesselbymeansofasteamturbinewasputintopracticalforms.TheTurbiniawasthefirstvesseltobefittedwithturbineengines,andbetween1894and1898manyexperimentsweremadewithher,necessitatingradicalchangesmthedesignandarrangementofthemachinery.Thefirstenginewhichwastriedwasoftheradialflowtype,givingabout1500h.p.toasinglescrew.Theresults,however,werefarfromsatisfactory,aspeedofonly18knotsbeingobtained.Severaldifferentpro-pellersweretestedwiththisengine,andtheresultscomparedwiththepowerregisteredbyadynamo-metershowedineverycaseaverylowpropellerefficiency.Theoriginalturbineenginewasre-moved,andtheenginesfinallyadoptedconsistedofthreeturbinesinseries—highpressure,inter-mediatepressure,andlowpressure—eachdrivingaseparateshaft,withthreepropellersoneachshaft.Areversingturbinewascoupledwiththelowpressureturbinetothecentralshaft.FollowingthesuccessoftheTurbinia,thetor-pedo-boatdestroyersViperandCobrawerebuiltandfittedwithturbinemachineryfortheRoyalNavy,andachievedremarkablespeeis,theVipertakingthepositionofbeingthefastestvesselmtheworld,havingattainedthephenomenalspeedof36.86knotsperhour.Unfortunately,however,sheranontherocksoftheChannelIslandsmafog,andultimatelybecameatotalwreck,andtheCobrafounderedinastorm.Thus,aftertwoorthreeyearsofhardworktheTurbiniawastheonlyvesselafloatfittedwithturbineenginesThemarineturbinewasfirstadoptedforcom-mercialpurposesintheClydesteamerKingEdwardtotheorderofCaptainWilliamson,inthesummerof1901.Sosuccessfulwasthisvesselduringthefirstseason'srunningontheClydethatanorderwasplacedforasecondvessel,QueenAlexandra,andtheperformanceofthesetwovesselsrunningontheFirthofClydedemonstratedthecommercialadvantagesaccruingfromtheadoptionofthetur-binesystem.OthervesselsquicklyfollowedtheKingEdwardandQueenAlexandra,untilthereareatthepresenttimethirty-oneturbinevesselsinserviceforcommercialpurposes,representingatotalofabout105,000grosstonnageand235,000i.h.p.Ourillustrationshowsindiagrammaticform,thecomparativesizesofthevariousstepsinmarinepropulsion.Theprofileofthevesselsshownaretothesamescale,beginningwiththeTurbinia,of100ft,inlength,44tonsdisplacementand2,000i.h.p.,totheexpressCunardersLusitaniaandMaure-tama,of785ft.length,45,000tonsdisplacement,and70,000i.h.p.each.Comparisonsoftheearningpowersofturbinevesselshavebeenmadefromtimetotimewithsimilarvesselsonthesamerespectiveroutes,whichhavebeenfoundtobefavourabletotheturbine,andinsomecasesthesavingmcoalisverycon-siderable.BythecourtesyofMr.Pierrard,oftheBelgianGovernment,particularsarejusttohandofthefirstseason'srunningoftheturbinesteamerPnncesseElisabethontheOstendandDoverservice,BytheHon.C.A.ParsonsandR.J.WalkerDEVELOPMENTOFTHEMARINESTEAMTURBINE.PROGRESS.January2,1907.
HON.C.A.PARSONS,C.8.,F.R.S.,INVENTOROFTHEPARSONSSTEAMTURBINE.andaregivenmtheaccompanyingtable,*alongwiththeparticularsofsimilarvesselsonthesameservice,butfittedwithpaddleengines.—.—Intheyear1905themeanconsumptionofcoalpersingletripandthemeantimepertripfromOstendtoDover,andvicevci"ia,ofthefourprecedingvesselswereasfollows•—Forthesixmonthsoftheyear1906thecoriespond-ingresultswerethefollowing•--Fromtheabovetableitwillbeseenthattheturbineboatdoesthepassageinabout15percentlesstimethanthepaddlesteamer,onthesamecoalconsumption.Toreducetheturbineboattothedisplacementandspeedofthepaddleboats,andassumingthatthei.h.p.variesasthecubeofthespeed,themeanconsumptionofthePnncesseElisa-bethwouldbeabout17tons,asagainst24tonsinthepaddleboatstherebyshowingasavingofover25percent.Thefollowingmercantilevesselshavebeencom-pletedandplacedonservicethisyear:—ThepleasureandmailsteamerRewa,fortheBritishIndiaSteamNavigationCo,Ltd,of45qftby56ft.and\6\knotsspeed;thenewClydepassengersteamerDuchessofArgyll,fortheCaledonianSteamPacketCo.,of250ft.by30ft.beamand20knotsspeed;theThamespassengersteamerKingfisher,fortheGeneralSteamNavigationCompany,of99Princesse1Elisabeth1PnncesseClementine.Mane*ComparativeT\ble.Hennette.Leopold11._11tLengthbpBreadthMeandraughtDisplacementinmetrictonsRegisteredtonsTypeofenginesSpeedontrial(knots)Dateofconstruction10485m.12.192m.2.92m.2,0051.7471Tuibines.103.70m.11.58m.2.85m.1.8531.47410370m.11.58m.2.82m.1,8471.+50Compound.2221893103.70m.11.58m.2.82m.T.8291.375Compound.22241905Compound.2218718961893fotalnumberoftripsdeandurationoftrip(minutes)/leanconsumptionpertrip(tons)....8218723.012782172405ivin.2782122382I^.ij23243'PE.P.C.M.H.L.11.Totalnumberoftrips13413210644Meandurationoftrip(minutes)185.2210;20642024Meanconsumptionpertrip(tons)..22.7123.2224272487MeanResults.Turbine.Paddle.Totalnumberoftrips216..1070Meandurationoltrip(minutes)18;9.21=;4Meanconsumptionpertrip(tons)2406..24



IhavereceivedfromtheScottMotor&CycleCo.anillustratedbrochureincommemorationoftheopeningofthenewArgyllworksatAlexandria,nearGlasgow.******TheuseofmotorvansformailpurposesisbeingextensivelytriedbytheBritishPostOfficeTheyhavebeenalreadyadoptedinseveralplacesHastings,Brighton,Eastbourne,Redhill,Epsom,Epping,Romford,Hitchin,andelsewhere.TheirgeneraluseallovertheKingdomisconsiderednowtobeonlyaquestionoftime.******UnnecessaryhornblowinghasbeenattractingattentionintheEnglishpressoflate,andnotwith-outreason,forthereishardlyanythingwhichan-noysotherroaduserssomuchastheconstantuseofthehorn.Suchabuseofthewarningsignaltendstogivethepublictheideathatcardriverswantalltheroad,anditisthe"getofftheearth"atti-tudewhichotherroadusersresent.******ExperimentswithsprayingcoldtarupontheroadsunderpressurehavebeenrecentlymadeatBirmingham,underthesupervisionoftheCityEngineer.Theadvantagesclaimedforthismethodarethatitisnotonlyeffective,butthecheapestyetdevisedforfixingsurfacedustwithtar.Itisassertedthatitispossibletocoatroadswithtarandrenderthemdustproofatconsiderablylesscostthanbywatering.******DunloptyreswererecentlyboomingintheIsleofMan,fornotsatisfiedwithhavingalargeper-centageoftheirtyresoncompetingcars,themakershadacoupleofcaptiveballoonsinthegroundsofMonaPalaceTheseballoonswhenupintheairtellyouatoncethattheirobjectistoadvertiseDunlops.Mr.Spencerwasmchargeofonewhichwasfittedwithabasket,andthosewhowishedtoun-dertakethedelightsofaballoonvoyagecoulddosoataverynominalcharge.%%H*#H*Inordertoextendthemotorbus'tradeofEng-landandScotland,negotiationshavebeencom-pletedforacombinebetweenArgyllMotorsLtd.,oneofthelargestmanufacturingfirmsintheBritishIsles,andScott,Stirling&Co.,ofPioneermotor'busfame.TheextensionoftheArgyllWorksonthebanksofLochLomondwillenabletwenty'busestobeproducedinaweek,atsuchalowpricethatforeigncompetitioncanbecom-bated.ThenewcompanyistobeknownasArgyllsandStirlingCommercialMotorsLtd.TheArgyllfirmwillcontinuetoproducetheirverypopularlightervehiclesinevengreaternumbersthanpreviously.******Apeculiarincidentoccurredinagaragerecently.Acarwasbeingoverhauled,an'1forverygoodreasonsnakedlightswerenotbeingusedIntheirplacetheordinaryhandelectriclampwithalengthofcablewasplacedunderthecarandtheworkcarriedoutbyitslight.Oneofthemechanicshappenedtotreadonthiscableconnectedtothelamp,whentherewasasuddenflashandasmallexplosion.Theexplanationgivenwasthatthepressureoftheman'sweightintreadingonthecablehadsetupashortcircuitbetweenthewires,producingasparkwhichignitedlocalpetrolfumes.Itcouldhardlybethecaseforpetrolfumestoremainintheairforanylengthoftime,butitispossibleitwasso;Ishouldbemoreinclinedtothinkthatthecrack,referredtoastheexplosion,wasduetotheelectricaldischargebroughtaboutbythehighvoltageelectric"currentThepointtobringoutisthis,thatevenwithanelectriclampcaremustbeexercised,asonthelinesmentionedabove,evenwiththeusualprecautions,itispossibletocauseafireorexplosion.MOTORNOTES.By"Accumulator."Afewdayssince,saysTheAutocar,wewereaffordedanopportunityofmakingatestruninaGermaincar,allfourwheelsofwhichwerefittedwiththeGlydaresilienthubs(Jackson'spatents).Theobjectofthetrialwastoaffordusproofthattheeffectofthesespringhubswhenfittedtoallfourwheelsofamotorcarfalllittleshortofpneu-matictyres,whileofcourse,advantagesincapableofbeingsharedbyinflatedtyresaieclaimedforthem,asforallhubsoftheirtypeLikemanygoodthings,theGlydaresilienthubstandsinsomedangerofbeingspoiledfortheproverbialha'porthoftar;or,rather,havingitsexcellenteffectandbehaviourmaskedbybeingfittedtoanoldtypeofvehiclewhichhasalreadyseenmuchser-vice,andwhichdiscountstheeffectofthepar-ticularfittingsitoughttodemonstratetothebestpossibleadvantage.ThedesignoftheGlydahubcanbefairlygleanedfromtheaccompanyingdrawingtakenfromthepatentspecification,butitisneedlesstosuggestthatinactualconstructionithasbeenfoundex-pedienttovarythissomewhatindetailItwillbeseenthatthehubflangesAareformedwithconcentricinternalflangesAlcarryingaheavyringBsupportingtwelveradialsprings,asshownbyCC,mountedroundcheese-headedspindlesThespringsarecarriedastotheirinnerendsinakindofplungerglandD,whichslidesupon,oruponwhichslides,asthecasemaybewhatforlackofabettertermwewillcallthespokeringEEByastudyofthedrawingitwillbeseenthatthehub,consistingofthetwosideflangeddiscsAA,canplayupwardsordownwardstothespokeringEE,compressingthecoiledspringsCC,throughtheheavyringB,alreadymentioned,andthepot-shapedspringholderD,orthatthespokeringcanmoveinwardstowardsthecentrebypres-sureonthecheeseheadofthespringspindle,com-pressingthecoiledspringwithinthepot-shapedholder.Now,itmustbeborneinmindthatthisinwardandoutwardmovementofthetwopartscantakeplaceallroundthehubinvaryingdegree,andmthismanneristheresiliencyobtainedSofarasourtrialwent—anditwasbynomeanssocomprehensiveaswecouldhavewished—weweremorethanimpressedbythebehaviourofthehub,whichisundoubtedlyresilientandcomfortable.RunningoversomeoftheworstmacadaminLondon,theeffectofthehubwasremarkable,although,ofcourse,differingmsomedegreefrompneumaticsAswehavealreadysaid,theopera-tionofthefittingwasdiscountedbytherunningandnoiseoftheoldtypecartowhichtheywereTheJacksonResilientHub.The.......Motor.fitted.ItwouldbewelliftheGlydahubsweresubmittedtoatestsimilartothatundergonebytheHale.Itisonlybysuchprolongedtrialsthatdevicesofthiskindcanbesufficientlyproved.PROGRESS.January2,1907
ATWALLSEND-ON-TYNEATTHERECENTLAUNCHINGOFTHEFIRSTOFTHEGREATCUNARDERS,THE"MAURETANIA,"ANOVELDEMONSTRATIONWASGIVEN.THREEOFHERFOUROVALFUNNELS,WHICHARE17FT.6IN.X23FT.IN.,ANDWHICHTOWER120FT.ABOVEHERLOADWATERLINE,WERELAIDINAROW,ANDFORMEDAHUGETUNNELTHROUGHWHICHMOTORCARSWEREDRIVENTWOABREAST.THEJACKSONRESILIENTHUB.AA,wheelflangesAl,flangesonAAB,ringcarryingspringspindlesCC,helicalspringsD,cuporthimblecarryingspringsEE,spokeflangesInadditiontolandingthefiistofthenewpopular,low-pricedFordmodel"N,"four-cylinder,18h.p.runabout,specificationsofwhichhavealreadyappearedinProgresscolumns,theNewZealandagentsfortheFordMotorCompanyhavejustlandedinWellingtonaFordmodel"X"six-cylinder,40hptouringcar,theintentionbeingtoexhibititattheChristchurchExhibition.Muchinterestattachestothisasbeingthefirstsix-cylindercarimportedintothecolony,Therehasbeenmuchdiscussionmautomobilecirclesontheques-tionofthetendencytomultiplicationofcylindersinthecarofthefuture,anditcannotbedeniedthatthecryisformorepower,andforastandardtypeofdesignthatwillbeacceptedforyearstocome,anditisarational,sensibleandreasonabledemand;allprominentmotormanufacturersacknowledgealimitinthesizeofafour-cylindermotor,beyondwhichtroublearisesfromaddedweight,decreaseofmotorspeed,lossofmotorflexibility,andincreaseofvibrationduetothepowerfulimpulsesandheavyreciprocatingparts.Inthesixverticalcylindersahappysolutionofthequestionisfound.Thedrivingforceisdividedintosixpowerstrokes,thesixcylindersdevelopTheSix-CylinderFord.100



MRCY.WHITNEYS'GREYWITCH"OFFTHEBASTION,WCKLWDH\RBOURcircuit,lhOm13-3/5s.speed,402mphSecondcircuit,lhOm46-4/5s,speed,398mphThirdcircuit,lhlm24-l/ss.,speed,394mphFourthcircuit,lh3m.365.,speed,379mphThecourseoverwhichthefourcircuitswererunmeasuredfortymiles,threefurlongsTheracehasagaingonetotheswift,asitdidlastyearThegreatfearthatRollswouldfailforwantofpetrolbeforethefinishwasnotjustified,butotherandslowercarsfailedforshortnessoffuelTheFinalPlacings.Thefinalplacingswerel._No4,Rolls-Royce(Hon.C.S.Rolls),4h.6m.03/ss.Averagespeed394mp.h.2_No23,Berhet(M.Bablot),4h.32m.58-l/ss.Averagespeed353m.p.h.3—No.2,Darracq(A.LeeGumness),4h.42m.48-1/ss.Averagespeed34.3mph.power;itisnecessarytohavetheproperdesignandlightconstructionandserviceabilityAcare-fulinspectionshowsthateveryfeatureofFordmodel"X"isalongtheadvancedideastowhichmanufacturersaretending,andembodiescarefulevolutionanddevelopmentofalltheminutedetailsthatmakethecar,andmakeitawell-balancedcar.Theotherspecificationsare:—:—Motor,6cylinder,vertical,44in.borex4£instroke,40h.p.Speed,50milesperhour,downto4milesperhouronthehighgear.Improvedplane-tarytransmission,withimprovedclutch.Pressedsteelframe.114in.wheelbase.Watercooled,circulationbygearpump.Perfectedmagnetoignition.Mechanicaloiler.Gasolinetankunderseatcontaining15gallons—goodfor250miles.Watercontainedinradiator.Hubbrakes—internalexpansion,withlevercontrol.Emergencybrakeondrivingshaft,controlledbyfootlever.Springs,fullellipticontherear,andhalfellipticonthefront."FamousFord"DirectDriveconstruction.AmpleRollerBearingsonrearaxle,withballbearingthrust—specialdesign.AmpleBallBearingsonfrontwheels.Wheelsteering(fittedwithFordreductiongears)takesallthestrainfromsteeringovertheroughestroad—anexclusiveFordfeature.Luxuriousbody,ampleforfivepassengers.Weight2000pounds.56-mchtread.Wheels,artillery,32m.Tyres,4in.Lubricatingoil,sufficientfoi'250miles.Colour(?)Equipment,twosideoillamps,taillampandtubularhornWeareenabledtoreproducemthisissue,throughthecourtesyoftheowner,MrCAWhitne\,twopicturesofthemotorlaunchGreyWitchThisfastcraftis42ftlongand6ft8inextremebeamThedraught,includingpropeller,is2ft9in,anddraughtofhullaboutsinTheengineisa50-hp.MonarchfourcycleThehullisCarvelbuilt,thetotalthicknessbeingaboutI".ThewholeofthehullisbuiltofAmericancedarforlightness.TheGreyWitchiscoveredbyawhaleback"ofAmericancedarwhichextendsthree-quartersofherlength.ForwardoftheengineisacabinoftwoberthsThewholeoftheboatiscontrolledfromthesteeringwheelaftertheenginehasoncebeenstarted,Frictiongearisfurnishedforreversingorgoingastern.Theboatisdrivenbyathree-bladed26"propeller,anddevelopsaspeedofbetween16and17knotswhenclearedforracing.Whenfullyequippedforcruisingpui-poses,carryingadingeyetc,herspeedrangesfrom13to15knotsmfine'weather.Ofcourse,roughweatherconsiderablydecreasesthespeedTheGreyWitch,atthepresenttime,isoneofthefastestpowerlaunchesmAustralasia,andoneofthebestcruisers.Sheislightedupbyelectricitysuppliedbyaccumulators,whicharealsousedlorignitionitdid,asthecarlostagoodbitoftimemthethirdround.Thatistosay,thereisnodoubtwhateverthatthistimewasthesecondfastest,despitethedelayGeorgehadmcuttingthecoatandrugsclearofhispropellershaft.Itseemsthatthefloorboardswerepushedupbythedifferentialcasesothatthesandbagsbrokethroughastheybumpedaboutinresponsetotheagitatedmovementsofthecar.AMysteriousSqueakingNoise.Sometimesamotorwilldevelopamysterioussqueakwhenrunning,andthisoftentakesadealoflocating.Manymotorsarefittedwiththewipetypeofcontact-maker,anditiswelltolooktothewiperbladeandthedisconwhichitrubsforthesourceofthesqueak.Ifthediscisallowedtogetdry,amostdistressingnoiseiscausedbytherubbingofthesteelwiperpieceonthefibreofthediscorbythebearingoftherolleronthewiperarmwhenthelatterisrotated.Aspotortwoofordinarylubricatingoilwilleffectuallycurethetrouble.FittingSparkingPlugs.Thoughallsparkingplugsaretheoreticallyofastandardsizeastothatpartwhichscrewsintothecylinder,therewouldappeartobesomediffe-renceofopinionbetweenmakersastotheinternaldiameterofthesparkingplugholeinthecylinder.Thishasbeenbroughthometousinthiswise:Wewereoutforashortrunafewdaysago,whentheenginecommencedtomisfire,undoubtedlyfromplugtroubles.Havinganewsetofplugsawaitinganopportunityfortesting,wedecidedtofitthenewset,but,tooursurprise,foundthattheplugscouldnotbeinducedtoenterthecylinders.Theoldplugswerereplaced,thefaultyoneshavingbeencleanedandadjusied.Thenextdaywepro-ceededtoinvestigatethewhyandwhereforeofthenewplugsnotfitting,butfoundtheyenteredthecylindersquiteeasilywhentheenginewascold.Thereisnodifficultyinaccountingforthis,butitincidentallyshowswhysomemanufacturerswiselymakethesparkingpluckorificesoflargerdiameterthanthecorrespondingscrewthreadsontheplugs.Veryofteninnewsparkingplugsthethreadisburredwheretheearthwireisletm.Theburrshouldberemovedwithatriangularfile.BatteryTroubles.Whenanaccumulatorhasbeenstandingidleforanylengthoftime,althoughitmayshowfourvolts,andevenslightlyover,whentestedbyavoltmeter,itisnotsafetoassumethatitwillworkinareli-ablemannerwhendesiredforignitionpurposestorunamotor.Thevoltageofanaccumulatormayappeartobefairlyhighafterarest,andyetim-mediatelyasmallamountofcurrent,suchasisusedbyaninductioncoil,isrequiredfromit,theUsefulHints.TouristTrophyRace,1906.'IheAutocar,commentingonthegreatracewhichrecentlyeventuatedattheIsleofMan,says—Afterthelapseof4h6m3/5sfromthestart,Rollsflewbyinhis20-hpRolls-Royceforthelasttime,aneasywinnerHistimeswereFirstlightimpulsesmrapidsequence—infact,beforeoneimpulseceasesthenextbeginsThisappliesthepowersoconstantlyandsouniformlytothedriving-shaftthatnopulsationandnovibrationisfelt;thiscontinuous,unbrokenapplicationofforce,thisconstancyoftorque,givesasmoothnessofrunning,closelyapproachingtheelectricdynamoorthesteamturbine.Theoverlappingimpulsesraisethepressuretoaveryhighaverage,whichgreatlyaccentuatesthegaminpower;butitmeansevenmorethanthistothemotorist—alightcarwithamplepowerpermitstravellingondirectdrivepracticallyallthetime,overallroads,upanddownthesteepestgrades,throughlongstretchesofdeepsand,mud,etc,withouttouchingthechangespeedlever.ItisnotonlynecessarytohaveThewell-knownbuilders,Messrs.T.M.LaneandSons,aretobecongratulatedonturningoutsuchanexcellentmodel,thelinesofwhicharecon-sideredperfectfordevelopingahighrateofspeed,whileatthesametime,thecrafthasprovedher-selftobeanexcellentseaboatPROGRESS.January2,19074.—No.15,Clement(GBrand),4h47m20sAveragespeed337mphs—No.17BeestonHumber(TCPulhnger),4h56ml-l/ss.Averagespeed328m.ph.G—No18,CoventryHumber(LCoatelen),sh.0m52-4/5sAveragespeed321m.ph.7—No1,Arrol-Johnston(JohnSNapier),sh.22mIsAveragespeed301mphB—No25,Siddeley(A.ECrowdy),5h47ml!)sAveragespeed279mphThetimeoftheArgyllwasunofficiallygivenas4h.28m.Exceptsofarasanyoddsecondsmightbeconcernedtinswasasnearh,ispossiblewhatvoltagediopsdownfrombelow38,andthisisinsufficienttoworkanordinaryignitioncoilWithsuchabatterytheenginewillstartupreadilyenough,andwillrunforamatteroftwentysecondsorso,thentheenginespeedwillgraduallydecrease,andultimatelytheenginewillstop.Afterafewmoments'resttheenginecanbeagainstarted,withsimilarresults.Thenoviceisratherinclinedtothinkthatthisshowsthatthebatteryisingoodworkingcondition,andthatthetroublelieswiththepetrolsupply.Thesymptoms,however,aredifferent,forwithaninsufficientpetrolsupply,madditiontoslowingupandstoppingofthemotor,ANOTHERVIEWOF"GREYWITCH"GOINGATTOPSPEED
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1833190TTheSqmre-MaceromSteamCarnage,builtin1833.ThisvehiclepliedforsometimebetweenLondonandEdgeware.Ithadamultitubularboilerwithafandraught.TheboilerwaslocatedbehindtheamaJ.ahorizontaltwo-cylinderenginebeingbelowthebodyofthevehicle.Ihecomparisonofthisantiquatedmachinewithanup-to-datemotorcarisinteresting.Rest,butdonotrustRecentreportspublishedbytheLabourDepart-mentoftheBoardofTradefurnishmaterialforcomparingtheconditionsoflabourinmostoftheskilledtradeswiththoseob-taininginothercountries.Asregardsthebuildingtradesespecially,therecordisalmostuniformlyoneofadvance.Thewagescurrentamongbricklayers,masons,plasterers,painters,andplumbersshowagreatappreciationduringrecentyears,bothinEnglandandmmostofthecountriesofEurope,aswellasinAmerica.InthegreatcitiesofGermanyandFrancewagesarenowonlyalittlebelowthoseofLondon,butinthematterofhourstheBritishworkmanhasacon-siderableadvantage.TheparadiseofthebuildingtradeworkerswouldappeartobetheUnitedStates.InallgreatAmericancitiesbricklayersearnmorethan/5aweek.InSanFranciscotheaverageweeklywageisnearly£1,but,ofcourse,conditionsinthatcityarejustnowquiteexceptional.Hardworkisnottoheclassedamongthemostpotentfactorsinhumanity'sdeathrate.Some-timeswetendtolookonthedarksideofthings,andmarshalinreviewtheso-called"industrialmartyrs"whoareexhaustingtheirenergiesandlivesinunhealthyandhazardousoccupations.Thereis,however,abrightsidetothisastoallotherquestionsManyoccupations—probablybyfarthegreaternumberinwhichmenareen-gaged—are,intheirverynature,health-givingandstimulatingTomentionone,forinstance—themakingofdyefromcoal-tar.ThisissaidtobethehealthiesttradeintheworldTar,andtheodoursthatcomefromit,areamongthebestoftonicsandtissue-builders.Theaveragelifeofatarworkeriseighty-sixyears,andthemortalityinthisoccupationiseightypercent,lowerthaninanyotherfactorytradeThewholeoftheoil,afterbeingused,drainsintothe'wellofthecrankcase,andafterpassingthroughastrainer,issuckedbacktothepump.Theprin-cipleunderlyingitisacertaindefinitequantityisdeliveredcontinuouslytoeachofthebearings,andalsotothecylinders.Thiseliminatesthepossi-bilityofasmokingengine,ifthedetailofhavingthecorrectamountofoilinthewellisattendedto,andthis,owingtotheNapiergauge,isthesimplestthingmtheworld.Itwillbenoticedintheplanviewthatattheterminationofthepipesleadingtothetwomamendbearingsoftheengine,therearetwosmalloilcirculationtestcocks.Thesearemerelyfortestpurposes,tomakesureoccasionallythatthepipesarequitefree.Thereis,however,scarcelyanynecessityforthesecocks,asthepipesthem-selvesarepurposelymadeoflargeboretoobviatethepossibilityofstoppage.Shouldanythinghappentothepump,whichwouldbeimmediatel)shownbytheoilgaugeonthedash,allthatisnecessarytodoistoputmoreoilinthecrankchamber,andlubricatebysplashuntilthepumpcanbeputinorder.Themechanismforoilingthebigendisshowninsectioninthesmalldiagram,wherethepipewillbeseenleadingdownwardsandsquirtingintothesmallscoop,carriedbythebigendmarkedFThepipeleadingtothecamshaftismarkedd"'ThedelightfulsimplicityofthewholesystemisitschiefcharmItisentirelyindependentotan\exhaustorotherpressure,isself-containedwithallcasesitissufficienttoactuallyforceoilintothebearings,etc.,accordingtothevaryingcondi-tions.Itwouldbedifficulttoimagineamoreperfectorsimplemethodoflubricationforamotorcarengine,anditismerelyanotherexampleofthecareandtroubletakeninthedetailsoftheNapierengine.thereisalsoalwaysaback.f'ringinthecarburetterwhenthepetrolsupplyisinsufficient.Thebestwaytokeepaccumulatorswhicharenotusedregularlyistogivethemafresheningupaboutonceaweekorfortnightbyconnectingontoachargingdynamo.Whentreatedinthismannerverylittlechargingcurrentisrequired,andthebatteriesarealwayskeptinexcellentworkingcondi-tion,freefromsulphatingoftheplates,andcanalwaysberelieduponforusewhenrequired.RepairingRadiators.Leakyradiatorsarenotacommoncomplaint,butastheydooccasionallyoccur,asweknowtooursorrow,therecitalofthemeanswi>adoptedtoovercomeabadly-strainedtubularraeiatorwillbeofinterest.ItwasbutafewdaysigothatwestartedforthesceneofacompetitHnwhichwedesiredtowitness.Theroutetookasoversomeexceedinglylumpyby-roads,which,despitegoodspringing,hadsuchavibratoryeffectontheradiator,thatnolessthansixoftheverticaltubesbecamelooseinthelowertanktosuchanextentthatthewaterflowedfreelyfromthem.Thefirstintimationoftroublewasoverheatingoftheengineandsteamingattheradiatorfillingcap.Aswewereapproachingasmalltown,andcouldrundownhilltheretowiththeclutchout,wedidsobeforemakinginvestigation.Havingpulledupataconvenientplace,andmadeeverythingrightforagoodinspection,wegotoutofthecarandtookapreliminarywalkround,arrivinginfrontofthecar,tofindtheradiatorfastemptyingitselffromunexpectedsources.Therewasnothingforitbuttodramthetank,whichwedid.Then,dryingoftthewaterfromthetubes,weprocuredacanfulofwaterfromaneighbouringhostel,andfilledupagainuntilwehadlocatedthefaultytubesbywatchingthewaterrunfromthefractures,whichalloccurredatthesolderedjointsofthelowertank.Timeandcircumstancesdidnotpermitofourhavingthejointsre-soldered,soweprocuredsomewhiteleadfromanironmonger,andsmearirgthisonsmallpiecesofrag.laidthemroundthefractures,previouslydriedandcleaned,bindingeachtuberoundwithstring,soastoforcethecoatedragdownwardontothetank.Wheneachtubehadbeensotreated,theradiatorwasfilledupwithwatertotestthejoints,whichwerefoundsatis-factory,andpackingwasintroducedatsuitablepointstobraceuptheradiator.Thejourneywascontinued,andbetweenthirtyandfortymilestraversedwithoutthelossofmorethanhalfatea-cupfulofthecoolingfluid.Thelubricationofthesix-cylinderNapierengineisveryinterestingandsimpleinitsaction.Therearenodripsinconnectionwithit,andmerelyoneoilgauge,whichissituatedontheclashOntheleftsideofthecrankcaseasmalldirectactingpump,A,iscarried,-whichisdrivenbyawormonthehalf-timeshaft,thewormbeingsolidwiththeshaft.Theoiliscollectedbythispumpthroughastrainerfromawellinthebottomofthecrankcase.Theamountofoilnecessaryisdeteiminedbymeansofoneofthewell-knownNapiergaugecocks,operatedbymeansofaleverinsidethebonnet.Thecrankchamberisfilledupeachmorningtothecorrectlevel,thatisuntiloilrunsoutofthissmallgaugecock;whenthecorrectlevelisob-tained,thegaugecockisshut,andthelubricationofthecarisrightforthedayTheoilisdeliveredfromthepumpbymeansofalargeborecoppertube,whichcarriesitfirstofalltothedashboard,sothatitmaypassthroughtheoilgauge,B,andbeinevidencetoshowthatitisworkingproperly.TtisthenledawayfromNapierAutomaticLubrication.theengine,doesawaywithalldripsthatmaybecomeblocked,andrequireadjustment,accordingtothetemperatureandweather,etc.;itstartswhentheenginestarts,andstopswhentheenginestops,andthelubricationmeverycaseisdirectlyproportionaltothespeedoftheengine.Thisisautomaticallykeptcorrect,andundoubtedlymuchofthesweetnessoftherunning,andtheabilitytorunfastwithoutdeteriorationorfusswhichtheseNapierenginespossess,isingreatmeasureduetotheperfectionandcertaintyoftheirlubrica-tion.Astothepressureatwhichtheoilisfed,this,ofcourse,riseswiththespeedoftheengine,butinthedashboard,stillbymeansofalargeborecoppertube,tothemiddleoftheoff-sideoftheengine,whereitmeetsaT-piece,andisthencarriedbothbackwardsandforwards,anddistribtedbymeansofoilstuds,C,tothefourmambearingsdirect,andalsoacertaindefinitedeterminedamountisfedtoeachofthecylinders.Betweenthecylindersandthecrankcasethereisametalshieldwhichlimitsthesplashfrom,thecrankchambertothepistons.Thisshieldhavingaturned-uplipD,fisshowninthediagram,catchestheoil,retainsadefinitequantityalwaysinthegrooveformed,deliversaportiontothebigendbearings,E,andalsotothecamshaft,F.PROGRESS.January2,1907.102



ToldbyFingerPrints.HOWTOREMEMBERFACES."Infactitwouldbetoomuchtoexpectthatapoliceagentcouldremember1500portraits—thelargemajorityofthemofmenhehadneverseen—unlesstherewassomemethodofaidinghismemory.IthereforedevisedwhatIcall"TheSpokenPortrait."Ichoseasthebasisofthesystemtheear,whichinitsgeneralconfoimationandintheshapeofthelobeandthetragus,differsverymuchindifferentindividuals.Besides,itcanbestudiedwithouttheowner'sknowledge,whichisagreatdesideratum;forifacriminal—anescapedconvictsay—sawapolicemanstaringathimfullface,conscienceandcommonsensewouldsuggestaretreatandsoputanendtotheexamination"EarsIdividedintoseveralclasses,andthenose,foreheadandeyebrowsweretreatedmthesameway.Thecolouroftheeyesandhairandscars,ifany,completethedescription.Thephoto-graphsinmyalbum,thoughsmall,areclearandarearrangedaccordingtothesystemdescribed."NineyearsagoIfirstbeganbymakingex-perimentsastowhetheritwouldbepossibletohadreturnedafterhavingbeenbanishedfromthedistrictorthecountry.Ithereforepreparedanalbumwhichincludedthephotographsof1500criminals.Thatwasbynomeansall,butthatwasthelargestnumberthedetectivescoulddealwithcomfortably.January2,1907PROGRESS.recogniseamanfiomanoraldescription.Ihadaclassofadozenintelligentdetectivesandgen-darmes,andImadethemlearntheoutlinesofthesystem,andthendescribeoneanother.ThenIlethalfmyclassgoamongsttheprisonersawaitingexamination—ofwhomtherearealwaysfiftyorahundredeveryday—andtakementalnotesoftheappearanceofsomehalfdozenmen."Havingdonethis,theywentintoa100mwheremyotherpupilsweie,andmade"spokenpor-traits"ofthementheyhadpeekedat.Theotherslistenedandweiethenrequiredtogointothecourt-yardandfindthepersonsdescribedbytheircom-lddesproofofthevalueoffingerprints.Aburglarbrokeintoanoffice,killedthecaretakerandrobbedthesafe.Hehadlefthisfingerprintsmarkedonapaneofglasshehadbroken,andtheseIphoto-graphedIttookmystaffsometimetoidentifythem,butatlastI-wasabletodeclarethattheprintswereidenticalwiththoseofanoldconvictnamedSchifferHewasarrestedandconfessedthecrime"OfcoursethefingerprintsareofuseonlytoaidustorecognisecriminalswhohavebeencaughtbutitstruckmesomeyeaisagothatImightutilisethephotographsasaidsintherecognitionofoldolfcndeiswhoweie"wa^tol"01suspected,01CLASSIFIEDTINGERPRINTSDR.BERTILLONHASREDUCEDTOANEXACTSCIENCETHEIDENTIFI-CATIONOrCRIMINALSI3YMEANSOfTHEIRFINGERPRINTS"Ihavethedescriptioncardsofmorethan200,000criminalsfiledawayhere,but,inspiteoftheirgreatnumber,Iwillguaranteetopositivelyidentify,bytheiruse,anymanwhohaseverpassedthroughmyhands,andIwilldotheworkwithinfivemin-utes."ItwasDr.AlphonseBertillon,thegreatFrenchexpert,whospokeHewasstandinginhisprivateoffice,attheendofthelongsuiteofroomsinthePansPalaceofJustice,whichisgivenuptotheBureauofIdentification.Theflooroftheofficewasmarkedoutwithchalklines,asifsomeonehadbeendrawinggeometricdiagramsonalargescale.Risingfromtheflooratregularintervalsstoodtallrulesandmeasuringrods,likethoseusedbysurveyors.Themanwhohasdonemorethananyoneelsetomakehardthewayofthemoderncriminal,istalhsh,thin,andenthusiasticinmanner,lookingmorelikeastudentthanoneofthegreatestoflivingcrimmologists.Hewalkedbackintoalongroomlightedbyskylightsandhalffilledwithcabi-netsofdrawersrunningfromfloortoceiling.Be-tweeneachpairofcabinetsstoodasmalldesk,occupiedbyanassistantinalongbrownlinenblouse."Inthesedrawers,"saidDr.Bertillon,"wekeepourrecords.Andnow,ifyouplease,Iwillexplainthesystemwhichmakesitsoeasytofindamongallthesethousands,thecardoftheonemanwanted."Wehave,letussay,300,000differentcardsinourfileswhenacriminalwhomthepolicedonotrecogniseisbroughtintoustobeidentified.Firstofallwemeasurethelengthofthesuspect'shead,fromthecentreoftheforeheadback.Onthebasisofthismeasurementalonewedividemen—andourrecordcards—intothreeclasses,viz.—1.Small,lengthofheadnotgreaterthan7'24in2.Average,lengthofheadfrom725to748in3.Large,lengthofhead7.49in.ormore"Atonce,then,whenthismeasurementistaken,wehaveeliminatedtheoretically,atleast,two-thirdsofthecards,leavingonly100,000tobecon-sidered."NextImeasurethebreadthoftheheadfiomsidetoside,classifyingmenandcards,again,intothreegroups,accordingtowhetherthismeasure-mentissmall,average,orlarge.BythistimeIhaveonly33,000cardsleftinwhichtolookformyman.MeasureFaceandFingers."Thenextdivisionisaccordingtothelengthofthemiddlefinger,leaving11,000cards.Furtheisubdivisions,basedonthelengthoftheforearm,andthebreadthoffaceacrossthecheekbone,bringthenumberdowntosome1300."AtthispointItakeadvantageofacompaia-tivelynewandextremelyinterestingadditiontothesystem.Itisthatoffingerprints."Whenacriminalisbroughttousforrecoidwerequirehimtoinktheballsofeachofthefingersonhislefthand,bypressingthemoneatatimeonaplateofcopper,coveredwithathincoatofprinter'sink.Hethenpresseseachfingerinturnonhisrecordcard,inavacantspaceleftforthepurposeatthebottom,andthusleavesapermanentFingerPrintsalest."Theseimprintsshowthedesignofthelinesontheskinofthefingers.Theyareofinfinitelyvariedformandarrangement,anddiffermpracti-callyeveryindividual.Atthesametimetheycanallbeclassifiedintofourdifferentgroups,viz.—1.Skinshowingloopsdirectedtowardsoutsideedge.2.Obliquefurrowstowardsinsideedge3.Oval,circular,spiral,_orvolutefurrows.4.Archesandotherfurrowsnotincludedunderpreviousheadings."Byclassifyingtheremaining1300cardsamongwhichImustfindtherccoidcudofthemanunderexamination,onthebasisofhisfingerprints,Iamabletothrowoutallbutaboutforty.Therere-mainsonlytoclassifythesefortyonthebasisofthesubject'sheightandthelengthofhisfoot.Bythistimetherearenotlikelytobemorethanhveorsixcardsremaining,whichcanbelookedoverindetailandthepropercardpickedout."NoChanceofError"Butistherenofearoferror?""Withsomanyindicesitisalmostimpossible,"hereplied"Thefingerprintstakenalonemightpossiblymislead,butnotwhentakeninconjunc-tionwiththemeasurements,andsoIcansay,infallibly,whetheramanhasbeenthroughmyhandsbeforeTwoyearsagoIhadaconvincingByWilliamG.Fitz-Gerald.Authorof"RoundtheWorld"and"TravelandExplorationinCentralAustralia."103



callthe"rattrap."Therattrapalsocomesinveryusefulforphotographinganumberofsmallarticlesstandingonatable,suchasmedicinebottlesortheremainsofameal"FromthesethreephotographsIcanleproducethesceneofadramasoaccuratelythatnotevenapinshallbeoutofplaceThis,Ithink,com-pletesthelistofallIhavedoneorhaveinhandatthemoment."—TechnicalWorld"Themenenjoyedthework,andusedtomakelittlebetsamongstthemselvesastowhowouldfirstspothisman,andeventheprisonersthoughtitagoodgame!Afterwards1usedtotakemyclasstooneofthegreatprisonswherethereareseveralhundredconvicts.Ofcourse,themenreversedtheirpartsandthedescnbersoneda>werethefindersthenext.Usuallyfiveoutofsixofthepersonsdescribedwouldbefoundinfromonetoeightminutes,butthelastwouldtakenearlytwentyminutes.PrizesforQuickness."Istillkeepmyclasses,andthelastthreeyearsIhavegivenprizestothemenwhoarequickestandsurestatidentifying.Onedetectivewhoisexceptionallycleveratthework,hasarrestedover150criminalswhomheidentifiedfromtheirpor-traitsinthealbum."SofarIhavespokenonlyoftheidentificationoflivemen.Corpsesaremoredifficulttorecognise,anditnotinfrequentlyhappenspersonswillsweaitotheidentityofacorpseshowninthemorgue,andthesupposeddeadmanwillturnupaliveandwellafewdaysorweekslater.Thebodiesfoundintheriverareofteninjuredbybridgesorboats,butthechiefdifficultyinthewayofrecognitionisthefactthattheeyes,whichgivevitalitytothefaceareclosed,or,ifnotclosed,dullandsunken."TwoSwisssurgeons,Drs.CrossandReiss,ob-viatethisbyinjectingglycerineintothechambeioftheeye,whichcausestheeyeballstoenlargeandkeepstheeyelidsopen.Iemploythismethodandfindittolerablysuccessfulingivinganappear-anceoflifelamalsocarefultoseethattheheadisexactlyinthesamepositionasitiscarriedinPROGRESS.January2,1907GiganticSteelIngot.Whatisprobabhthelaigeststeelingote\ermadewasrecentlycastatManchesterEnglandItweighed120tonsandisbeingusedinthemanu-factureofthelow-pressuieturbinemotorslorthenew70000-hpturbinesteamshipsoftheCunardLine\lteithemoultensteelwaspouredfromthemelting-furnacethehugemould-boxwaspushedunderanimmensehydraulicpiesshavingahydrauliclamsixfeetindiameterandaworkingpressureofthreetonspersquareinchTheingot,whileinamoltenconditionwassubjectedtotheenormouspiessureof12000tonsIhispiocessmadeithomogeneousandsoundthioughout,andfieefromciacksandfissures.ever,tobetroubleinthefutureifwearerightlyinformedTheVicarofClewerStStephen's,Windsor,findingthattotwostainedglasswindowsrecentlyerectedinhischurchtheartisthadputhisname,insistedonitsbeingatonceremoved.Inthecurrentparishmagazinethevicarsaysthatthisaffixingofnamesis"justwhatmonumentalmasonswilldowithtombstonesifyouletthem,butheneverallowsthissortofthing\windoworatombstoneisnotintendedasanadvertisementtoatradesmanoranartist"Wewonderwhatthegoodvicarwouldhavesaidtothatveryplainadvertisingepitaphwhichstates"ResigneduntotheheavenlywillHiswifekeepsonthebusinessstill"?duringlife—thatistosay,whenalinedrawnfromthecorneroftheeyetothetopofthetragusformsanangleof15degreeswithahorizontallineacrosstheplate.Ihavethetwolinesmarkedonthegroundglassofthecamera,andthebodyisplacedonacouch,thebackofwhichcanbescrewedupuntilthecorpseisinthedesiredposition."IthinkthatcompletesthelistofallIhavedone,excepttheworkyounowseemeengagedupon."WhattheChalkLinesMean"MayIventuretoaskthenatureofthatwork?"Isaid."Ifthereisnosecretaboutthem,Ishouldbegladtolearntheuseofallthesediagramsandmeasurements.""Thereisnosecretaboutthem,buttheybelongtoadifferentbranchofmyworkandconcernnotthedetectionofacrime,butthecrimeitselfYouknowthatinFranceweattachgreatimportancetothereconstructionofthesceneofacrime01asuicideThismaybeneedfulalongtimealterthecrimeortheaccident,andwhenthebodyhasbeenburiedandthefurniture,etc,disturbed1alwaysemploythesamelensandbymeant,oithesemeasurementsandascaleappliedtotheedgeofthephotograph,Icantelltheexactheight,size,anddistancefromthecamera,ofeveryaiticleintheroom"AdeadbodyIphotographthreetinier1histusethecameraintheordinaryway,thenIplacethetripodaciossthebodyandphotographdown-wards;andfinallyIemployacameiawhichstandsonthefloorwithoutanytnpodandwhichmymenCAMERAANDACCESSORIESWITHWHICHDR.BERTILLONPHOTOGRAPHSCRIMINALS,RECENTDECISIONSLandTransferAct.Sujbmortgage,Irans-liißOrMORTGAGESSUBJECTTOSUBMORTGAGE.Section94oftheLandTransferAct1885providebthat"Incaseofamortgagebyamortgageeofhisestateorinterestsinamortgage,thepersoninwhosefavoursuchchargeiscreatedshallbedeemedthetransfereeofsuchestateandinterest,andshallhaveallrightsandpowersassuch..."Mr.LaingsubmortgagedseveralmortgagestohimtoMr.GovettandthentransferredthemortgagestoMrPottsubjecttothesubmortgage.Mr.Pottpresentedhistransferforregistration,buttheDistrictLandRegistrarrefusedtoregisterit,onthegroundthatthesubmortgageoperatedasatransferofthemortgages.Held*byCooper,J.,thattheRegistrarwasright,andthataslongasthesubmortgagewasinexistencetheoriginalmort-gageewasdevestedofallthepowersvestedinhimundertheoriginalmortgages,thatthetransfercouldnotberegistered,thatitwasaquestionwhetherthetransfereehadtherighttolodgeacaveat,butthathecouldtosomeextentprotecthisrightsbynoticetothesubmortgagee.InreTransferLaingtoPott.IXGaz.L.R.137.Contract.Month'sNotice.ObligationtoprovideWorkmanwithWork.—Mr.DeomaldwasemployedasarollermanatRosser&Sons'tinplateworksinSouthWales,waspaidbypiecework,andbythefirm'sruleswasnottoquitorbedischargedfromtheworkswithoutgivingorreceiving28days'notice.OwingtothestateofthetradeRosser&Sonscouldnotruntheirworksatprofit,andonJuly20ththeyclosedthewonks.On3rdAugusttheygaveMr.Deomaldnoticetoterminatehisemploymenton31stAugust.Hesuedthemfordamagesforbreachofanimpliedagreementtoprovidehimwithworktotheex-pirationofhisnotice.Theycontendedthattherewasnoobligationonthemtofindhimworkiftherewasnoneforhimtodo,andalsothatitwasacustomofthetradethattheemployersshouldbeatlibertytoclosetheirworkswithoutnotice,iftherewerealackofordersatremunerativeprices.HeldbytheCourtofAppealthattherewasanimpliedundertakingbytheemployerstoprovideMrDeomaldwithareasonableamountofworkaslongashisemploymentlastedthemeasureofwhatwasreasonablebeingtheaverageamountofhisearningsprevioustothestoppageoftheworks,alsothatthecustomwasneithercertainnorreason-able,andthereforenotgoodDeomaldv.RosseyandSons19062K.D.728.TradeUnionInducingWorkmentobreakContractwithMasters.PrincipalandAgent.On29thJune,1902,attheinstigationofcertainofficialsoftheDenabyandCadebybranchesoftheYorkshireMiners'Association,themenintheDenabyandCadebycollieriesstruckabruptly,therebyunlawfullybreakingcontractswhichre-quired14days'noticetoterminatethem.TheCounciloftheAssociationhoweverrefusedtomaintainthestrikebygivingstrikepay,andsentrepresentativestothecollierieswhotoldthementhattheyhadactedillegallyinbreakingtheircon-tractsandmustreturntowork.ThemenwouldhaveresumedworkbutforthefactthatthenewcontractspresentedtothemforsignatureembracednewregulationsastotimberingissuedbytheHomeSecretarywhichthemenconsideredultravires.ThestrikecontinuedandtheAssociationthentreateditasacaseoflock-out,andgrantedstrikepaydowntoFebruary1903,whenamemberoftheAssociationobtainedaninjunctionagainstanyfurthergrantofstrikepa>onthegroundthattherulesdidnotpermitofthispajmentunderthecircumstancesThemeninbothcollieriesthensubmittedandthestrikeendedinMarch1903.TheDenabyandCadebyMainCollieriesLtdthensuedtheassociationandotherstordamagestorthelosssustainedb>thecollieriesHeldbytheHouseotLordsthattheunionwasnotliable,asthosewhohadprocuredthestrikehadnotbeenauthonsedb}therulesorbytheactionoftheunionandthatthosewhohelpedtomaintainthestrikebymoneyandcounselwerenotliabletopaydamagestotheemployersmerelybecauselosseshadbeentherebycausedtotheemployers.DenabyandCadebvMainCollieriesLimitedvYorkshireMinersAssociationISIOHAC384PartnlrshipDj:\thorP\rinlrBusinesscarriedonb\SurvivorMessisBovineand
ContributedbyH.F.yonHaast,M.A.,LL.B..Legal..SourceofNickel.Nickelisanelementtheuseofwhich,inconjunc-tionwithsteelhasrevolutionisedthemanufactureofordnanceandarmour-plateScattereddepositsoccuroverwideareasthroughouttheworld,butthereareonlytwoextensivedepositsknown.OneoftheseisinCanadaandtheotherisintheFrenchcolonyofNewCaledoniaattheantipodesNearlyallthenickelusedintheUnitedStatescomesfromtheOntariodepositslocatednearSudbuiyonthelineoftheCanadianPacificRailwayTheaverageannualoutputfromthissourceisovertenmillionpounds.—MechanicalWorld.Ithaslongbeenarecognisedcustomforanartistorsculptortosignhisworkwithhisnameandthedate.Tworeasonsmayexistforthis—theprideofcraftsmanship(foreverygoodworkmantakesaprideinhiswork)andtheprovisionsoftheEnglishCopyrightAct.Thislatterhasmadeitimperativethat,tocreateorpreserveacopynght,thenameanddatemustbeappended.Thereislikely,how-104



TheHomelessArmyofSanFrancisco.AccordingtotheMachinists'MonthlyJournalmoremenarekilledinAlleghanyCountyPaeveryyearthanfellmmanyofthegreatbattlesofhistoryLastyear9000menwerekilledandinjuredinthesteelandironmillsandblastfurnacesInothermillsthecasualtiesnumbered4000Rail-roademployeeskilledorinjuredmthecountyduringthesameyearnumbered4300,makingagrandtotalof17,700ontheroll.Ifahighballisyourfiistobjectinthemoinmg,youwillplayagrounrteibefoienight.'Ihb.followinglistofapplicationsforPatents.^fUedinNewZealandduringthemonthending15thDecember,hasbeenspeciallypreparedforPro-gress.22055—J.I.Moss,Abbotsford,Vie..Window-fastener.22056—A.Doxey,Seymour,Vie.:Testingdamp-nessinwool22057—H.J.Marks,Toowoomba,Queensland:Buffer-coupling22058—UnitedShoeMachineryCompany,Paterson,U.S.A.:Guidesforinseam-sewingmachine.22059—UnitedShoeMachineryCompany,Paterson,US.A.Sewing-machine.22060—UnitedShoeMachineryCompany,Paterson,USA..Machineforinsertingandproducingfasteners.22061—E.BKillen,London,Eng.:Rubbertreadortireforwheel.22062EBurt,ElOro,Mexico:Filtersformetalores,slimesetc.22063—G.Brennan,Petersham,N.S.W..Foldingbedstead.22064—A.A.Stephenson,C.P.Kelly,andJ.B.Zander,Melbourne,Vie..Hydrocarbon-gasman-ufacture.22065W.lyree,Nelson:Feedinghydrocarbonstoincandescentburner.22066—UnitedShoeMachineryCompany,Paterson,U.SAMachineforinsertingandproducingfasteners22067—UnitedShoeMachineryCompany,Paterson,USAChcking-press.22068—A.W.Chatfield,Auckland:Transplantingteeth22069—P.Monce,Sydney,NS.W.Utilisingforceofsea-waves22070—J.H.Crutchley,KyeburnProtectorforinnertubesoftires.2207'S.GRosemanandJ.Lock,Auckland:Bunchingmaterialsusedmbrushandbroommaking22072T.R-Christie,DunedinLevelinletsfordrainagepurposes.22073G.Dunne,PalmerstonNorth,Deviceforcuttingstring.22074FLDavis,AucklandSashwindow.22075S.B.Hunter,Moreland,Vic,andH.WilsonandE.J.Rigby,St.Kilda,Vie.Bonng-apph-ance.22076C.Suttie,Waharoa,andM.H.Wynyard,AucklandCleaningflax-fibre,etc22077TRead,AucklandRubberheel-protector.22078CO.Marklund,LowburnFerry.Water-engine22079E.Shadgett,KilbirnieTreatingbananasforpreparationofafood.22080GH.Saywell,FeildingRace-starter22081GG.Turn,Melbourne,Australia:Cen-trifugalcream-separator.22082GGTurn,Melbourne,Australia:Cen-trifugalcream-separator.22083GG.Turn,Melbourne,Australia.Cen-trifugalseparator.22084GStacyandG.A.Julius,Perth,W.A.:Votmg-machine22085—NationalCashRegisterCompany,Dayton,USAStoreservicecreditsystemapparatus2086WJTeese,Balaclava,Vie.Milking-apparatus22087FHJackson,NewPlymouthGate.22088—EMcFee,DunedinDesk.22089—HACole,WanganuiSwing22090DNWilson,Kumeroalemperature-mdicator22091—SMien,KillinchyPotato-digger.22092—EDeister,PortWayne,USA.-Ore-concentrator22093HHowell,London,EngIncandescentburner22094—GSchauli,London,EngElectriccell22095—WandHBBell,Mosman,NS.W.Half-tone-printingblock22096LWandRAPotier,Brisbane,Queens-landBootorshoewithattachabletoe-cap.22097—LWandRAPotier,Brisbane,Queens-landShoeorslipperwithattachableinstepsfronts22098CBurt,NewPlymouthRoom-heater.22099—JTHunter,WellingtonJointforearthen-warepipe22100—AGunn,Wanganui•Liquidwashing-soap.22101—HVJohansen,AucklandExplosiveengine22102—JAYule,GoreWrenchforoperatingnutsoffish-platebolts.22103—H.Ellis,Geelong,Vie.Makingbandsofstraw,etc,forbindingsheaves.ApplicationsforPatents.Grovecarriedonbusinessinpartnership.Onthedeathofapartner,hisexecutorswereentitledtohiscapitalwith5percent,interest.Mr.GrovediedonMay9,1901.Mr.Bournecontinuedtocarryonbusinessinthepartnershipnameuntil3rdDecember1902,whenhediedinsolvent.AtGrove'sdeaththepartnershipaccountwithBerwichandCo.wasoverdrawnto£6476.AfterGrove'sdeathBournecontinuedtheaccountmthefirm'snameforthepurposeofthebusiness.On7thFebruary1902hedepositedtitledeedsofrealestateformingpartofthepartnershipproperty,andsignedamemorandumofdeposittosecuretheoverdraftwhichthenstoodat£5088.BetweenGrove'sdeathand7thFebruary1902Bournehadpaidintothebanktothecreditoftheaccount£10,073aoidhaddrawnout£8688.After7thFebruary1902furthersumswerepaidinanddrawnout,andatBourne'sdeaththeoverdraftstoodat£4463odd.AfterBourne'sdeaththebusinesswassoldbyorderoftheCourt,andtheproperty,thesubjectoftheequitablemortgagewasrepre-sentedby£5300.TheBankandGrove'sexecutorseachclaimedpriority.HeldbytheCourtofAppealthatasurvivingpartner,forthepurposeofwindingupthepartnershipbusiness,maycon-tinueitandmortgagethepartnershipproperty,bothrealandpersonal,tosecureapartnershipdebt,thatthebankerswereentitled,mtheabsencetothecontrary,toassumethatthesurvivingpartnerwascontinuingtheaccountforthepurposeofrealisation,thatthereforetheirmortgagewasavalidsecurityandtookpriorityoverthelienofthedeceasedpartner'sexecutors.InreBourne.1906,2Ch.427.LandlordandTenant.RoominMillletwithMachine.ContracttosupplyPowertoworkMachine.—Metcalfe&Co.,occupiersofmills,lettoBentleyBros.,forthepurposesoftheirtradeasmungomanufacturers,certainroomsatthemillswiththeragmachinetherein,andagreedtosupplypowerforworkingofthemachine.Thepowerwassuppliedbyanengine,whichhadadefectinitsgovernor,andinconsequenceranatanex-cessivespeed,andcausedthedrumoftheragmachinetorevolveatsohigharateofspeedthatitbrokeintopiecesandkilledDews,oneofBentley&Co.'sworkmen.Bentley&Co.hadtopayhiswidow£202ascompensationandsuedMetcalfe&Co.lorthisamountasdamages.HeldbytheCourtofAppealthattheobligationsofMetcalfe&Codidnotariseasincidentsofademiseofproperty,butaroseoutofaspecificcontracttosellandsupply"power,"andthattherewasanobligationuponthemtoseethatthepowersuppliedshouldbereasonablyfitforthepurposeforwhichitwastobesupplied,thatitwasnotsofit,andBentleyandCo.werethereforeentitledtojudgment.19062K.B.548.Company.EntitledtocommenceBusinessContracts.—Section99(3)of"TheCompaniesAct1903"providesthatanycontractmadebyacompanybeforethedateatwhichitisentitledtocommencebusinessshallbeprovisionalonlyandshallnotbebindingonthecompanyuntilthatdate,andonthatdateitshallbecomebinding.TheOttoElectricalManufacturingCo(1905)Ltdwasregistered.Somesharesweresubscribedforinitsmemorandumofassociation,itissuedapro-spectusinvitingthepublictosubscribeforitsshares,butnoneofitscapitalwaspaidupandnoneofitsshareswereallotted.Thecompanyneverhadaregisteredoffice,wasneverentitledtocommencebusiness,andwentintovoluntarywinding-up.IntheliquidationMr.Jenkinsclaimedthatthecompanywasindebtedtohimforsumspaidforfurnishingofficeswhichhetookforthecompanyattherequestofthedirectors.HeldbyBuckley,J.,thatthesectionappliedtoallcontractsofacompany,whetherpreliminaryorfinalorinthecourseofcarryingonitsbusiness,thattheword"provisional"meansthatthecontractistobereadasifitcontainedaprovisionthatitshallnotbebindingonthecompanyunlessanduntilthecompanybecomesentitledtocommencebusiness.Mr.Jenkinsclaimwasthereforedis-allowed.Inre"Otto"ElectricalManufacturingCompany(1905)Limited19062Ch390TradeMarkWordhavingReferenceto-.-CharacterorQualityoftheGoods"Century"ThePrintingMachineryCompanymadeanapplica-tiontoregistertheword"Century"asatrademarkva.respectofmachineryTheComptroller-Generalrefusedtheapplicationonthegroundthatthewordconveyedtheideathatthearticletowhichitwasappliedincludedallimprove-mentsthathadbeendiscovereduptodateandthereforehadreferencetothecharacterorqualityofthegoods.HeldbyFarwell,J,onappealtotheCourtthattheword"Century"wasacom-mendatoryphraseandwasthereforerightlyre-fusedregistration.ReThePrintingMachineryCompany'sapplication23ReportsofPatentCases38Passingoff.TradeDescription—Burberry'shaveformanyyearsmanufacturedwaterproofBURBERRY'SSLIP-ONCOAIS.Raper&PulleynhavenowaddedthisManufacturetotheirMackintoshDepart-ment.Inappearancethecoatsareidenti-calwithBurberry's,andtheclothisequaltotheirsineveryway,beingtreble-proofed.TheFirm'sreputationforMackin-toshesisitselfaguaranteetopurchasers,lhepriceisTwoguineas."Afarmer,readingtheadvertisement,andwishingtobuyacoatofBurberry's,wrotetoRaperandPulleynfor"oneofyourBurberrySlip-onCoatsat42s"andreceivedagarmentmanufacturedbyRaper&PulleynBurberry'sbroughtanactionagainstRaper&Pulleynforanni]unctiontorestrainpassingoff.Raper&Pulleyncontendedthattheterms"Burberry"and"Slip-on"didnotindicatemanufacturebyBurberry's'butindicatedacoatmadebyanymanufacturerofaparticularshapeandofaparticularclassofcloth.HeldbyWarrmgton,J.,thattheadvertisementwascalcu-latedtodeceiveandactuallydiddeceive,andaninjunctionwasgrantedrestrainingRaper&Pulleynfromadvertisingorsellingas"Burberry"or"Slip-on"goodsnotofBurberry'smanufactureBitr-bcny'bv.Rapir6-Pulleyn.23,ReportsofPatentCcises170.HighwayDedicationUser.Anintentiontodedicatelandasahighwaywillnotbepresumedfrommereusei,ifthatuserisexplainedbycircum-stancesnegativingsuchanintentionAmort-gagorcannot,withouttheconsentofthemortgagee,dedicateasahighwaypartofthelandthesubjectofthemortgage.ResidentoftheShireufNavacanvLeirston3,CommonwealthL.R.840garments,whichareknownandsoldingreatquan-titiesas"Burberry"and"BurberrySlip-on."Raper&Pulleyn,afirmofmakersofwaterproofarticles,publishedthefollowingadvertisementintheYorkshirepapers—January2,1907.PROGRESS.Meerschaum,althoughthenamemeans"seafoam,"isnotamarineproduct,butisasoft,soap-hkestonewhichismined]ustascoalisminedAsiaMinoristheprincipalseatoftheindustry.Initscrudestate,meerschaumisyellowish-whiteincolour,andaredclaycoatorskinenvelopstheblockstakenfromthemineTheseblocksbringfrom£1toacarloadTheyaresoftenoughtobecutwithaknifeAfterbeingdriedundertheopensuninsummer,orinawarmroominwinter,theblocksaresortedintodifferentgradesTheyarethenwrappedincottonandpackedincasesforthemarketThebulkoftheproductgoestoVienna,wherethebestpipe-makersarefoundIntheestimationoftheconnoisseurmeer-schaummakesthelightest,cleanestsmokingoutfitMiningMeerschaum.TherearefewifanycountriesinEuropethatsurpassAustna-Hungaiyinmineralwealth.Min-inghasbeenafavouritepursuitforcenturies.CoalleadsmproductionandvalueTherearemorethan225,000personsemployedinminesTheannualoutputofrocksaltislargetherebeingnolessthan10,000personsengagedinthisindustryOftheothermineralsgold,silver,andironareproducedinlargequantitiestheexportsiminingintomillionsofdollarsannuallyMineralspringsareinabundancethewatersfromwhichaiesoldinnearlyeverycountryintheworldMineralWealthofAustria.Notwithstandingtheprogressmadeinthere-buildingofSanFrancisco,therearestill50000peoplelivingintentsItisimpossibletofilltheneedforhousesinthenearfuture(saystheMorningPost),forthereisalackofskilledartisansandtheerectionofbuildingpremisesismonopolisingtheattentionoftheavailablelabouratpresent.105



THEPATENTLAWSANDTHEMINISTERFORLABOUR.22104—L.O.Hooker,Hawera:Perch-carrier.22105—A.F.GoldingandE.Campbell,Hobart,Tas.:Varxable-speedpulley.22106—5.Blackmail,Chnstchurch:Plasteringwallsandceilings.22107—G.B.HolmesandA.D.Allen,Wellington.Trolley-head.22108—J.EFriend,Annandale,NS.W..RotaryEngine.22109—N.J.Hansen,Motu.Axe.22110—M.Saunders,PleasantPoint.Sheep-shear-ingemerygrinder.22111—B.Ward,TaurangaBraces-attachment22112—G.S.Fleming,WoodlandsWagonforcarryingdishes.22113—R.AllportandT.Normoyle,Hobart,las.:Fmger-nng.22114—W.G.Richardson,Auckland.Preparingflax-wasteasacattle-food.22115—M.J.Hooper,N.Carlton,Vie..Oil-lampburner.22116—5.Dickens,Carlton,Vie..Musicalinstru-ment(mouth-organ).22117—N.C.T.Harper,Durban,Natal.Manu-facturingcrystallisedcarbonateofsoda.22118—F.L.Bartelt,Bristol,Eng.Apparatusforwashinglinen.22119—CorkAsphalt,Limited,London,Eng.Manufactureofbuilding,road-making,etc.,blocks22120—CorkAsphalt,Limited,London,Eng.Makingblocksfromplasticmaterial22121—R.M.Lyons,ColacBayShaft-couplingformarineengine.22122—C.Loonies,WellingtonTestingwoolfromcentreofbale.22123—A.R.Randall,WellingtonChamber22124T.FlemingandWLucena,Hobart,las.Clothes-line.22125—J.P-Lynn,Kalgoorhe,W.AElectro-magneticstampbattery22126—R.Dietz,AlbertPark,Vie.,EKneger,Adelaide,S.A.,andC.E.B.Hart,St.Kilda,Vie.Seat-supportforbicycle,etc22127—A.Gillies,Heidelberg,Vicleat-cup.22128—H.RLees,Daylesford,VicPotatodigger,bagger,etc22129—R.J.Oldfield,WellingtonSawoicutting-tool.,22130—G.C.Palmer,Dannevirke:Knee-padoiriding-saddle.22131—R.Bowman,Parramatta,N.S.W..Wearingstripfortire.22132—J.Hammond,A.APreuss,and1.t±.Mutch,Johannesburg,TransvaalConcenUatmgalluvialdeposit.22133—F.Clutsam,Melbourne,Vie..Pianoforte,organ,etc22134—HQnertier,DunedinApparatustoiclean-mgtram-rails,elevatingspoil,etc22135—RHSolhtt,PalmerstonNoithFloor-cramp.(22136—C.Lindsay,\\aianiwa•Draw-bdilortraction-engine.22137—A.AshcroftandCRichardson,Auckland"Electricallydistillingandpurifyinggum.22138FARich,AucklandTacheometer22139W.F.J.Curnow,AramohoHose-coupling22140\v!WWilson,ChnstchurchSpecihc-"gravity-estimatingapparatus00141REBurke,TimaruNon-rehllablebottle22142—T.LesterandAC.Murray,CromwellAsthma,bronchitis,etc,cure22143—E.Hayes,RoughRidge•Wne-sphcer.22144—D.Coghill,WaverleyPen-holder22145—J-Brockbank,AucklandPiano,etc,tuningdevice22146—WH.Bird,Wanganuilire-covei22147AEBody,ChnstchurchDeviceforpullinguptramway-rails.22148—J.K.Toshach,ChnstchurchPiano-attach-ment.,,\u0084,.22149—JH.Davidson,Chnstchurchlailorsor"dressmakers'marking-device<>2150—JS.White&Co.,Limited,ECCaint"andAForster,EastCowes,IsleofWight,EngMarineturbine22151P.Browne,WaikinoCentrifugalthicken-ingandseparatingmachine.22152—W.N.andWH.Maybury,lona,\icGradingandscreeningapparatusforpotatoes,etc22153—0.Riegelhuth,Ballarat,VicElectricalsignalling-device.22154—R.JFry,WellingtonPower-gear22155UnitedShoeMachineryCompany,PatersonUS.AAssemblingpartsofbootsorshoes.2156—UnitedShoeMachineryCompany,Patersun,U.S.AAttachingheelstobootsorshoes22157A.Tropenas,Montehmar,FranceManu-factureofsteel22158A.W.OmondandWMJohnson,Bendigo,Vie.Siphon22159A.Gentzsch,Vienna,AustriaUtilisationofwasterubber2216Â.Gentzsch,Vienna,AustriaUtilisationofwasterubber.22161—J.Pettitt,Geelong,Vie.:Field,etc.,gate.22162—A.Storrie,Invercargill:Discfurrower.22163—J.Macahster,Invercargill:Rotary-discskimmingorparingharrow22164—F.B.Clapcott,Auckland:Billiard-board.22165—LamsonStoreServiceCompany,Limited,London,Eng,andSydney,N.S.W.:Cashorparcelcarrier.22166G.E.Humphries,Wellington.Scaffolding.22167—J.H.Brown,Hawthorn,Vie..Revolvingapparatusforcleaningmetalsurfaces.22168—C.H.Gannaway,Wellington:Bowler'smeasure.22169—E.SchmollandC.J.Ellison,Wellington:Boot.22170—H.W.Cleary,Dunedin.Pulleyformotor-cycles.22171—E.W.Barton-WrightandCj.Marino,London,Eng.Treatmentofwoodtobeusedinelectro-chemicalapparatus.22172—F.JDarling,RoxburghConcrete-mixer.22173—R.Olds,CromwellFencing-standard.22174—GiesGearCo-npany,Detroit,U.S.A.\u25a0Re-versing-gear.22175—AWaltho,Liscard,Eng.Stopperforbottles,electricalfittings,etc.22176—W.Snee,W.Elizabeth,US.AWave-motor22177—E.Howlett,AucklandEasy-chair.22178—W.EHughes,WellingtonLinotypeMachine22179—RBeresfordNewcastle-undei-Lyme,EngWheel-rimforinflatedtire22180—WFncker,SouthWoodford,EngPaper-bag-makingmachineFullpaiticularsandcopiesofthedrawingsandspecificationsmconnectionwiththeaboveapplica-tions,whichhavebeencompletedandaccepted,canbeobtainedfromBaldwin&Rayward,PatentAttorneys,Wellington,Auckland,Chnstchurch,Dunedin&.cJanuary2,1907PROGRESS.Abtheadministration,ofthePatentOmcedevolvesupontheMinisterforJustice,onewonderswhytheMinisterfoiLabourshouldhavethoughtitnecessarytomakeapronouncementuponthePatentLawsApatentistheprotectionaffordedbytheStatetoaninventortoencouragehisin-ventivefacultylhatisoneoftheconditionswhichmustnotbelostsightofAnothersetofconditionsembiacestheeffectofthepatentuponbothCapitalandLabourThusitappearsthataslegardstheconditionssurroundingthestatusofapatentthedepartmentofLabourisinterestedonlyremotelyThepatentlaws,itfollows,oughtnottobedealtwithbyanyonewhomayberegardedasholdingabriefforLabour.ButthatisMr.Millai'spositionastheMinisterforLabourTheMinisterisreportedtohavesaid(toaninter-vieweratWaihi)thatapatentoughtwithinaceitaintimeofsealingtobeinmanufactuie,eitherdiiectlybytheinventorhimselforbysomeonetowhomheh.isgivenalicense,failingwhichthepatentshouldbeforfeited,andthathehasanamendmentonthestocksofthepatentlawtothateffectNowthePatentAct(1889)aheadypiovidesforthelicenseveryclearlySection33isasfollows—CompulsoryLicense—"IfonthepetitionofanypersoninteresteditisprovedtotheGovernorthatbyreasonofthedefaultofapatenteetograntlicensesonreasonableterms,(a)thepatentisnotworkedinthecolony,01(b)thereasonablerequirementsofthepublicwithrespecttotheinventioncannotbesupplied,or(<.)anypersonispreventedfromworkingorusingtothebestadvantageaninventionofwhichheispossessed,theGovernormayorderthepatenteetograntlicensesonsuchtermsastotheamountofroyalties,securityforpaymentorotherwise,astheGovernor,havingregardtothenatureoftheinventionandasthecircumstancesofthecasemayseemjust,andanysuchordermaybeenforcedbymandamus"TheActof1883provided(section22)thatallpatenteesmust"distinctlyuseandpractise"theirinventionsandpermittedthem(subsection4ofthesamesection)tograntlicensestootherstodosoUndertheoldlawtherewasthereforeawork-lno-aswellasalicensingconditionWhenthelawwasamendedm1889thefirstofthesewasdiscardedbecauseexperiencehaddemonstratedthehardshiptoinventorsoftheprincipleofcompulsoryworkingInthisrespectNewZealanddoesnotstandaloneAtthelastmeetingoftheInter-106DESIRINGtoknowoftheBestandSafestInvestments,eitherinCity,SuburbanorCountryRealEstate,orintheShareMarket,shouldgetintouchwith£%q%EAST&EAST.%%%WemakeabusinessoffindingProfitableInvestmentsforMoneySavers,in-vestmentswhichwethoroughlyinvestigatebeforewerecommend.%%$Doyouwishtomakegoodmoneybyinvestinginaproposi-tionwhichwenowhavebeforeus,andtowhichweattachourguarantee?q%%%%WRITEUSNOW!ANDWEWILLTELLYOUALLABOUTIT.InvestorsEAST&EAST,Auctioneers,RealEstate,Sharebrokers,WELLINGTON&CHRISTCHURCH.
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InourissueofDecemberlastwedescribedtheexteriorchieflyandhadillustrationsofthemainavenues.Inthepresentnumberwedevoteourspacemainlytotheinterior,givingspecialpromi-nencetotheCanadianandNewSouthWalesCourts,withparticularsofsomeoftheprincipalexhibits.Visitorsarestruckchieflyonenteringthebuild-ingfirstwiththehall,towhichaccessisgivenbythefinevestibule.Thehall,seventy-onefeetsquare,isremarkableforitsdelicatecolouringandtheeleganceoftheornamentation,andislightedbyanobledomewhichrisestoaheigMofninetyfeet.LeadingfromthehallarethesuitesofroomssetapartfortheaccommodationoftheGovernorandtheMinistersoftheCrown.Com-fortabletheyareandwelldesigned,andthereisalsoaroomforthegeneralmanagerNorthandsouthofthehallarethemainavenues,inwhicharetobeseentheexhibitsoftheprivateexhibitors.OfthesewepublishedcomprehensiveillustrationslastmonthTheCanadianandtheNewSouthWalesCourtsneverfailtostriketheeyeofthevisitor,sowelldesignedarethey,sowellfurnished,andsowellkept.Onthewestofthebuilding,andrunningitsentirelength,isthebigcorridor,whichhastheairofahall,solargeisitandofsuchfineproportionAttheendofthiscorridoristhegreatfernery,whichisseenthroughlargeglasswindows,andithasaverypleasanteffectevenatadistanceItisevidentatthefirstglanceoverthemachineryhallthatjudicioususeofmanystyleshasbeenmadebythedesigner.Ithasbeenwellsaid,how-ever,thatthroughoutthedesigncompletefreedomfromconventionalityhasbeenmaintained.Themainentranceofthishallisundertheimmensesemi-circularroofspanningthegreatbay.Theroofbeamsaresemi-circular,andhavebeencon-structedonthelaminatedprinciple;theclearspanofeightyfeetisthewidestspannedbyanyroundwoodenroofintheworld,thefamousroofofsimilarcharacterinBayonne,France,havingonlyaclearspanofsixty-fivefeet.TheNewZealandInternationalExhibition1906—1907
THENEWSOUTHWALESCOURT.
SupplementtoProgress,January2,1907.OurillustrationshowsanexceptionallyfineexampleofairtightcasemakingexecutedbyMessrs.Southworth&Peters,arisingandprogressivefirmwho,whileexpertsinallclassesofcabinet,shop-fittingandjoinerywork,arespecialistsindust-proofshow-cases.Thedimensionsoftheshow-case,whichoccupiesagoodpositionintheSouthwing,are7ft.by5ft6inby8ft.inheight,withairtightmirror-dooratback.ThethreeslidesandtopareofbestBritishplateglass,whilethecaseisbuiltofmahoganyhavingthree-quarterMessrs.Southworth&Peters.andboilerandsausagemachine,includingsteamjacketpanandsausagefillersandbrinepumps,whichinthemselvesareacompactbutchers'lineofmachinery.TheselatterMessrs.LucasBros.havebeenmakingandsupplyingtoAustralasianbutchersforthelasttwentyyears.Themulti-tubularboiler,withengineattached,isafavouritesizeandstyle,asalsoistheNo.3"Premier"silentmeat-cuttmgmachine.Thismachinecuts30lbs.ofmeatin2hminutes,andhasseveraladvantagesovertheordinaryrunofmachines,viz,finerknives,requireslessspeedand,therefore,giveslesschanceofthemeat'sfermentationthroughover-heating.Thesteamjacketpanisofstandardsize,andisfittedwithstrainerandspecialflangedbottomtoallowofcompletedrainageofdrippingwhenrendering.Itisespeciallysuitableforhand-linganyquantityoffat,thefillersbeingNo.2sizeFivesizesoffillersarestockedbyMessrs.LucasBros.,includinghorizontalandvertical.Thebrinepumpsaremgreatdemandinthesummerseason,asthe}-enablethebutcherstoinjectbrineintotheheartofthemeat,insteadofsoakingmeatinbrineforalongerperiod;thisresultsinagreatsavingoftimeinthepicklingprocess.Thebrick-and-tilemachineexhibitedisofthemediumsize,andthemakershavesentagoodlynumbertoallpartsofthecolony.Itisahandmachinecapableofdealingwiththemostplasticortenaciousclay,andturnsouttheordinarybrick,oratwelve-inchtileofthevariouspatternsshown,withdiescon-formingtotheMunicipalandDrainagerequisites.Theyarerepresentedbygulleygratingsanddeepsewermanholesandventilators,alsoflapvalvesforstorm-watersewers,etcThebuilders'iron-workmanufacturedbyMessrs.Lucasisrepresentedbyavarietyofcastings.Brassandgun-metalandcastinginvariousalloysarelineswhichareincludedintheirgenera]workTheattendancetodatehasbeenhighlysatis-factory.Sincethedayofopeningupwardsof500,000peoplehavepassedthroughtheentrancegates,anditisconfidentlyforetoldbythemanage-mentthatfully2,000,000visitorswillhaveattendedtheExhibitionerethegatesareclosedon15thAprilnext.Messrs.LucasBros.&Co.,Ltd.ThegeneralviewofMessrsLucas'sstandsavoursofengineeringwork,fromthecast-ironcolumnsandhandrailswithpanels(whicharealltheirowndesignandmanufacture)atthefront,totheengineTHECAN\DI\NCOURTi



saidtobethebestqualityobtainable.Themanu-factureofPortlandcementearnedoutatWark-worth,commenceswiththeextractionoftheBlueLiasstonefromaquarryadjacenttotheworks.Afterquarryingtherawmaterialsaremixedintherequiredproportions,thewholeisdriedandreducedtoaveryfinepowder,afterwhichitisconveyedtohoppersandfedautomaticallyintotherotarykilns.Thecoalusedintheprocessisalsogroundtoveryfinepowderandfedbymeansofablastintofurnaces,theignitionbeinginstan-taneousandcompleteThesefurnacesrevolveslowly,andtheincinerationofthepowderisverythoroughThemixturenextcomesoutintheformofclinker,andispassedthroughacoolingtubeandconveyedtomorehopperstowaitforthefinalgrindingprocess,whichiseffectedbyatubemill,whereitissofinelygroundthatitispossibletopassallbutabout5%throughasieveof10,000meshestothesq.mThefinishedPortlandcementisdepositedintobinsandallowedtomaturebeforebeingputonthemarket.Whenbaggedandde-liveredtocustomersitisreadyforanyworkinwhichthehighestefficiencyofmaterialisrequired.Messrs.J.Wilson&Co.maketheclaimthatforfinenessandtensilestrength,anduniform^ofquality,their"Star"brandPortlandcementisequaltothebestimportedarticle.Tonsof"Star"cementhavebeenusedintheferro-concreteworksattheAucklandRailwayWharf.PartoftheAucklandHarbourBoard'slargeschemefortheimprovedwharfageaccommoda-tionistobeearnedoutwithMessrs.Wilson'sPort-landcement.TheCompanyalsoproduceagriculturallimeatTekuitiintheKingCountry,andarebreakingmetalforroads.LUCA.SBROS.STALLISANEATANDEFFECTIVEDISPLAY,Itisdifficulttoassociateinone'smindlargeunder-takingswithsmallplaces,andyetsomegreatindus-triesarecarriedoninspotswhoseexistenceisonlyknownthroughtheirbeingthebirthplaceofsomegreatarticleofcommerce.ThisthoughtnaturallyoccurstoonewhenvisitingthecourtoftheUnionSteamShipCompanymtheExhibition.ItisonlyjustoverthirtyyearsagosincethisCompanybeganitsoperationsmDunedinwithafleetofthreesteamerswhosegrosstonnageaggre-gated724tons,andwhoseroundofservicescoverednogreatdistance;andnowitsflagistobeseenflyingingreatcentresofcommercemAsia,AmericaandAustralasia.ItssteamershavecarriedtroopstoSouthAfrica,andhavebeenstoppedbyRussiansintheeasternseas.ItwasthefirstCompanytobuildsteamersofsteel,—itwasthepioneerofelectriclightingmthecolonies,andtoitsorderwasbuiltthefirstoceansteamerfittedwithtur-binemachinery.ToenumerateitsregularservicesistomakeonesightousethemVisionsofpassingdeliciousdaysinthesunshineoftheSouthSeaIslands,surroundedbyallthatisbeautifulinnatureandinterestinginuncivilisedmen,crossourviewaswereadthateveryfourweeksyoucanmaketripsinsplendidsteamersfittedwithup-to-dateluxuriestothefairarchipelagoofFijitheseductivegroupsofSamoaandTonga—andtheenchantingIslandsofTahitiandRaratonga.Ofitsfastgrowingfleet—atpresentcomprisingsixtysteamers—thepickrunserviceseveryfewdaystoAustraliaandTasmania,andalargenumbertradebetweenAustraliaandTasmaniaalone.OnthecoastofNewZealand—eastandwest—theredfunneloftheirboatsistobeseenineveryportnearlyeveryday,andeverymonthsteamersundertheirmanage-mentcarrythemailsfromSydneytoVancouver,callingatBrisbane,FijiandHonoluluontheway.TheopportunityofcomparingthefjordsofNor-waywiththefamousWestCoastSoundsofNewZealandisgivenbytheirannualsummersteamercruisestothatwonderfulregion.Intheirhand-somecourtattheExhibitionaretobeseenbeauti-fulmodelsoftheirsplendidsteamers,andaglanceattheseinourillustrationwillmakeonereallyunderstandwhytheboatsoftheUnionCompanyofNewZealandenjoythereputationtheydoforsafety,comfort,andspeed.TheCompanyhavefivenewsteamersbuildingatHomeatthepresenttime—oneofwhich,afastturbinesteameroflargecapacity,istorunaferryservicebetweenLytteltonandWellington,bridgingthetwoislandsofthecolonyinafewhours.TheUnionCompany.cornerbarswithCorinthiancapitals,andpolishedblack.Duringthefourteenmonthsinbusinessthefirmhavehadtwicetoenlargetheirfactory,andhavejustputdownthelatestandmostup-to-datemachineryforthisclassofwork.SupplementtoProgress,January2,1907.
THEUNIONS.S.CO.SHOWMODELSOFTHEIRSTEAMSHIPS,ANDTHEEXHIBITISCONSIDEREDTOBEONEOFTHEBESTINTHENAUTICALSECTION.MessrsAndrews&Beaven,Ltd,oftheCanterburyMachineWorks,Chnstchurch,makeaverygoodrepresentativeexhibitionoftheirspecialities.Thelineofchaffcuttersasmadebythemincludessomehundreddifferentcombinations,anditismanifestlyimpossibletoshowevenafractionoftheirdifferentmachinesTheythereforeshowthelargest,the"Empire,"andthesmallest,aNo1"Zealandia"The"Empire"isfittedwitheverypossiblelabour-savingimprovementthattheex-perienceof27yearscansuggest.The"Zealandia"isthesmallestmachinethefirmmake.Mssrs.Andrews&BeavenweretheoriginalmakersofthescrewpressSelf-BaggmgChaflcutter,makingthemeightyearsbeforeauyotherfirm.TheirsarethestandardmachinesforthepurposeinAustralasia.Thelargestofthetwochaffcuttersshown,the"Empire,"istheoutcomeoftheexperience,notonlyofthefirmasmanufacturers,butof2000customersworkingtheirmachines—everypartofthemachinebeingthebestadaptationoftheengi-neer'sarttothepurposerequired.Themachineisverystronglyconstructedofthetimbersthathavebeenfoundbestadaptedforthepurposerequiredofthem;NewZealand,Australia.,andAmericaareallrepresented,thebestbeingselectedfromeachcountry.Messrs.Andrews&Beaven,Ltd.Themanufactureofconcreteandhydrauliclime,whichisnowcarriedonverylargelymthecolony,formsthegreaterpartofMessrs.Wilson'sbusiness.Thefirmshowsaspecimenofaferro-concretepileusedmtheAucklandwharfbytheFerro-ConcreteCo.ofAustralasia,andwhichismadeofMessrs.Wilson's"Star"Portlandcement;whiletheex-hibitsgenerallydemonstratethestrengththatispossibleofattainmentwithreinforcedconcrete.ThereisasectionoftheRachaelbathatRotorua,madein1898offourpartsRotoruapumice,twopartspumicesand,andonepartWilson'sPortlandcement.Therearealsoflooringsectionsforallpurposesshown,togetherwiththedifferentmethodsoflayingfloorssoastoobtainthebestresultsataminimumoutlay.Blocksofconcretemadefrompureclay,pumice,scoria,rivershingle,brokenmetal,shellcoralfromTonga,andcokebreezeareplacedprominentlyinMessrs.Wilson'ssection,asalsoaresomeexhibitsofrawmaterialindicatingthevariousstagesinthemakingofPortlandcement.TheworksatWarkworth,nearAuckland,haveacapacityof20,000tonsofPortlandcementperannum,whichcanberapidlyextendedwhenrequired,madditiontolargequantitiesofhydrauliclime—
Messrs.J.Wilson&Co.,Ltd.ii



Wilson'sPatentSwingle-TreeIrons.OurrepresentativerecentlycalleduponMr.Geo.Croft,organbuilder,Auckland,whobuilttheorganforthelastWellingtonExhibition,andalsofortheAucklandExhibitionof1899,thelatterbeingnowinregularuseattheChoralHall.Atthefactory,whichiswellequippedAvithmachinery,anewlargetwo-manualorganisbuildingforSt.Benedicts'RomanCatholicchurch,Auckland.ThequalityofthematerialandtheappearanceofMrCroft'sworkmanshipbearstrictcomparisonwiththebestEnglishwork.Ourrepresentative,whocalled,afewmonthsback,uponsomeofthebestEnglishfirms,givesthisopinionwithverygreatpleasure,andhefurtherstatesthatmanyEnglishbuildersdonothesitatetogetridofagoodlynumberoftheirsecond-classinstrumentstocolonialcustomers,eventotheextentofsupply-ingGermanmaterialasEnglish.Theideathatorganswithpneumaticactionmustofnecessitybeimportedisquitefallacious,asMr.Croftrarelybuildsanorganupontheoldtrackersystem.Mr.Croftbelievesinemployingthemostproficientassistanceuponwhichhecandepend,andthis,coupledwithsoundjudgmentandstrictsuper-visiononhispart,willcertainlybringtohimandhisassistantsthatsupportwhichtheintelligentcolonialfreefromthebiaswhichoftencharac-terisesnewarrivalsfromtheoldworld,sowillinglygivesandmaintains.SupplementtoProgress,January2,1907.
THEAGRICULTLRALMACHINERYEXHIBITEDBYANDREWSANDBEAVENLTD,cleaned,willeffectuallycleanalltheprincipalgrainandseedsgrowninNewZealandandAustralia,withtheexceptionofhairgrassandtares.Forthesecellularcylinderscanbeprovidedwhich,atasmallextracostwilleffectuallydealwiththeseimpurities.Themachineisonesuitableforlargefarmers,Co-operativeFarmersAssociations,andmerchantswhohavetohandlealargenumberofdifferentkindsofseeds.AssoleAgentsinNewZealandforMessrs.Black-stone&Co.Messrs.Andrews&Beavenexhibitthisfirm'swell-knownoilengines.Theirengineshavenowbeenmusethreeyearsinthecolony,andonallhandsarewellspokenofFarmerslikethembecausetheyareeasytounderstandandtherearenoelectricalconnectionstotroublethem;contractorslikethembecausetheyareveryeco-nomicalinoil;shearerslikethembecausetheyrunverysteadilyanddonotjarthehand,milking-machineownerslikethembecausetheyareefficientandalwaystobedependedupon;sawmillerslikethegreatvariationmspeedthegovernorallowsfor.AsagentsforMessrsBamford&Sons,ofUttox-eter,thisfirmexhibitfourmachinesforgrindingandcrushingallkindsofseedandgramThesemachinesareveryfaithfullybuilt,areheavyinspindlesandbearings,andarewellbalancedsoastorunverysteadilyatallspeeds.Thegnndingdiscsareinterchangeableandareeachmadewithtwocuttingsurfaces,sothatwhenonecuttingsurfaceisworn,itcanbeturnedround^anda"newThestrawfirstfallsontoatravellingfeedweb-whichbringsituptothefirstpairoffeedrolls,-whichareplacedwideaparttoeasilyreceivethestraworsheaves,butpartiallycompressitandpassitontoanothersetoffeedrolls,whichcompressitashardasitispossible;thusitiscuttoregularlengthbytherevolvingknifewheel.Theworkisnearlyautomatic,thefeeder'sworkbeingonlyaboutonequarterofthatrequiredwithasingle-rollermachinenotfittedwithwebfeed.Twoknifewheelsareprovidedwiththismachine,sothatoneisalwaysmthehandsofthe-enginedriverhavingtheknifessharpened,whilsttheotheriscutting—astoppageofthreeminutesonlybeingnecessarytochangethewheels.Theriddlesandelevatorinthemachinearemuchlargerthanusuallyusedinchaffcutters.Thebaggingpressesareactuatedbyadrivechain,whichcan-notslip,andarefittedwithimprovedbrakeswhichaccuratelygaugethequantityofchaffplacedmeachbag,sothatallarepressedequally.Themachineismountedonverylargeandstrongtravel-lingwheelswithsprings,sothatlittlevibrationispassedontothemachineevenwhenbeinghauledbyatractionenginerunningateightmilesanhour.Thismachinehascut52tonsinaday,andhascutasmuchas7tonsinthehour.Thesmallfarmer'smachineshownisastrongsimplemachine,capableofbeingworkedbyhandatapinch,orbyahorsegear,orbythesameenginethatdrivesthemilkingmachine.Thefirmdoalargebusinessincrushingmachinesforgrain,andshowafineNo.A4Crusherwellmadeandcapableofdoingalargeamountofwork.Seed-cleaningmachineryistheotherspecialitythatAndrews&Beavenhavemadepeculiarlytheirown.Theymakeaverylargeseriesofmachinesforthispurpose,suitableformerchants,seedsmen,seedgrowers,malstersandfarmersbutonlyhavespacetoshowone,the"Universal,"oneoftheirlatestpatents.InthistheyhavestriventomakeamachinethatiscapableoftreatingallkindsofseedsandmaldngaperfectsampleXliemachineisfittedwithtwolargeexhaustfansforremovingalldustandlightimpurities;averyaccommodatingfeedingdevicewhichallowsawiderangeofseedstobeequallyfedintothemachinewithregularity;ascalpingriddlewhichremovesallstraws,stringandmateriallikelytoimpedetheactionoftheothersieves.Thesixothersievesarearrangedintwoseparateframeswhich,mworking,balanceoneanothersothatthereisanabsenceofvibration,andarefurtherarrangedsothatonceanimpurityseedhasbeencaughtandseparatedfromthegoodseedthereisnochanceforittogobackontothesievesagain;thesixsievesallowtheseparationstobemadewiththeleastpossiblelossofgoodseed.Brushesworkingunderthesieveskeepthemeshesofthesievesalwaysclear,anddotheirfulldutyatalltimes.Averyefficienthummeler,\u25a0orpolisher,isfittedtothemachine;thisisfittedwiththreeseparatekindsofattachments,whichenableoatstobeclipped,barleytobeawned,fogtobeshelled,orclovertobepolishedwithouttherebeingtheslightestchanceofanydamagetotheseed.Thismachine,whenfittedwithsievessuitabletotheparticularseedbeingTHEPRODUCTSOFJOHNWILSONANDCO.'SWORKSATWARKWORTH,NEA.RAUCKLAND.surfacepresented.Thegrindingisdoneinaseriesofconesapproachingnearertoeachotherastheirsurfaceincreases,thegramisbrokenupgradually,andasitbecomesfinerthereismoresurfacetooperateonit,themealisthuskeptcoolandthepowerislittlecomparedwiththeworkdone.Thesemillspresentmanyadvantagesovermillstones,andBamford'sgrindersarenowtobefoundinmostoatmealmillsinNewZealand,aswellasmproducemerchants'stores,spicemerchants',calf-mealmakers',farmers'barns,etc.Theexhibitisshownofftogoodadvantage,beingarrangedonaseriesofplatformsrisingoneabovetheother.\llfarmershaveexperiencedtroublethroughtheironsontheirswingle-treesbecominglooseandfallingoff.This,ofcourse,generallymeansalossoftimeasthenearestplacewherethetreescanberepairedmaybeamileorsofromwhereafarmerisworking.Wilson'spatentswingle-treeironsaresaidtobeanimprovementontheoldorderofthings,inasmuchastheyareverysimpleandeasilyadjustable,andcan,bymovingthecentreironalongthetree,bemadeintoanequalisingbaratashortnoticeIneventofabrakeontheswingle-tree,Wilson'sironscaninafewminutesbetakenoffandfixedtoanysuitableplaceroughlytrimmedtoshapewithanaxe.Theironsaremadeofmalleablecastiron,andarestrongandlight;andthemaximumthicknessofthemetalisregulatedsoastofallwherethemoststrengthisrequired.AsWilson'sironsareextremelyport-ableitispossibletocarryanextraironorsowith-outanytrouble.TheironsareonviewatMessrs.Baldwin&Rayward'sstandintheMachineryHall.iii



DAVEYPAXMANSUCTIONGAS-PRODUCERPLANTEXHIBITEDBYRP.MMANNING.ASPECIMENSHOWCASEEXHIBITEDBYSOUTHWORTHANDPETERSPush—don'tknock'Watchingtheotherman'spatchwillnotkeeptheweedsoutofyourownYourshipwillnotlikelycomeinunless}ougoafteritMostoftheseriousslipsoccurafteithecuphasbeentothelip.Keepa-goin?,butdon'tmaketheliferoadsocrookedthatyouwillmeetyourselfcomingback.'5WeallhadanideabeforethattheAmericanad-vertiseriswonderfullyenterprisingandeffective,butitisjustaswelltoberemindedofitagain,andsoweturntowhatMr.CharlesE.HandssaysintheDailyM^ilastheresultofhisobservationintheStatesTheAmericans,hesays,aregene-rallybettertalkersthanweare.Theytalkmore,andtheirtalkismoreearnest,direct,andforciblethanours.Perhapsthatispartlywhytheiradver-tisingismorecopiousandconvincing.Thead-vertisingmanagerischiefofthemostimportantdepartmentofeverygreatbusiness.JohnWana-maker'sadvertisingexpertisfamousthroughoutAmerica.HishugeannouncementsappeareverydayineverylargelycirculatednewspaperinNewYork,andineverypaperadifferentannouncement.TheWanamakeradveitismgcostsanamountwhichthebiggestLondonbusinessdarenotface,althoughNewYorkisverymuchsmallerthantheEnglishcapital.Theotherfirst-classhousesalladvertisetoasimilarextent,notvaguelyinvitingattentiontotheirnewconsignmentsbutparticularisingthearticlesandthepuces.TheAmerican,perhaps,hasnotthesamemodestreticenceastheEnglish-manwithregardtohisvirtuesortheexcellenceofhiswaresThereisnoproudconsciousnessofunappreciatedmeritoverthereEverybodyadver-tises.Abusinessmanagerseekinganewpositiontheotherdayinsertedinaleadingpaperalarge-typepersonaladvertisement,atss.aline,thatcostperhapstwenty-fivepounds,butexhibitedhisknowledgecharacter,andqualificationsforthepositionhesoughtsoeffectivelythatheobtainedanimmediateengagementwiththelargesthouseinNewYorkwithinafewhours.Everybodyadvertiseswho,astheAmericansays"hasgotthegoods"advertisesunblushingly,effectively,mdmostprofitablyTheyKnowHowtoAdvertise.Whenwehappentowitnessaphenomenonwhichseemstoviolatenaturallaws,wearenotlikelytofoigetitscauseifitbeexplainedtous.Thefollowingexperiment,whichIdevisedformystudents(writesaDoctorofSciencemtheScientificAmerican)helpedthemtounderstandaswellastoremembersomechemicaldata.Awhitecat,madeofflexiblepasteboardandimprisonedinaglassjar,isshowntotheaudienceThelecturerannouncesthat,withoutopeningthejaroreventouchingit,hewillcausethecattoundergoazoological,aswellasachemical,transformation.Hetakesthesupportofthejar,andpushesitfor-wardinfullviewofthestudents.Thechangeoccursalmostinstantaneously.Thecattakesarichorangecolouronwhichblacktransversalstripesrapidlypaintthemselves.Thecathasbe-comeatiger.Thewholetransformationispro-ducedbyemanationsofhydrogensulphide,whichisgeneratedinthejaritselfwithoutanyvisibleapparatus.Thecathasbeenpreviouslycoatedwithasolutionofchlorideofantimonywherevertheorangehuewastobeproduced,andwithasolutionofbasicacetateofleadwherevertheblackstripsweretoappear.Bothsolutionsarecolour-lessAfterthecoatedcathasbeenintroducedinitsglasscage,asmallpieceofpasteboardisplacedunderthewoodensupportsoasslightlytoinclinethejarforward.Afewdecigrammesofpulverisedsulphideofironfoldedinapieceofblottingpaperaredepositedbehindthecat,ontheelevatedsideofthebottomofthejar.Twoorthreecubiccenti-metresofdilutedsulphuricacidaredropped\u25a0withapipetteontheoppositeside.Whentheper-formerwishesthetransformationtotakeplace,hetakesthewoodensupportandpushesitforwardasifhewantedtoenableeverybodytoseebetterwhatisgoingtohappen.Bysodoinghesuppressestheslightinclinationwhichkepttheironsulphidebeyondthereachofthesulphuricacid.Thegasisevolved,andtheformationoftheorangesulphideofantimonyandblacksulphidetoleadtakesplaceinafewsecond".AChemicalTrick.Thecarusesordinarykerosene,isofBritishmanu-facture,hasallthegoodpointsofpetrolcars,includingreliability,power,easeofcontrol,flexi-bility,cheapnessofupkeepandrunning,silenceandsimplicity.Inaddition,thereisnochangingofgears,noclutch,carburetternorelectricity.THE\RTISTICEXHIBITOFBR\DLEYBROS.INTHENORTHWINGMrR.P.MManning,engineerandimporter,151Cashelstreet,Chnstchurch,hasseveralinterest-ingexhibits.TheDeyTimeRegisterisonaprominentstandmarkedonofficialplan,BlockENo.17justoppositetheSouthCanterburycourt.ThismachineisaperfectautomaticTimeRecorderandCostKeeper,andisaMoneySaverIthasalreadybeenextensivelyadoptedbynumerousprogressivefirmsinthecolony.Employersoflabourwillfindthismachineindispensable,andtheyshouldinspectthe"Dey,"andhaveitscapabilitiesexplainedtothemTheDaveyPaxmansuctiongas-producerplantsandengines,madebytheworld-famousfirm,areintheveryhighestclass.Bythetimethisisinprint,themostpowerfulplantyeterectedinChnstchurchdistrictwillberunningattheGovernmentRailwayworkshopsAddingtonTheplantisratedat50BHPusingsucbongas,butwithtowngastheenginedevelops70BH.P.Inviewoftheenormouspossibilitiesofthispower,afewparticularsareofmteiestThecylinderis16"borex21"stroke.Twofly-wheelseach7ft.dia.Thecrankshaftisbalancedbyweightsattachedtocrankwebs,thusavoidingunequalstrainsinshaftandfly-wheels.Averygoodfeatureisthesensitivegovernor,whichauto-maticallyregulatesthegasconsumptionstnctlymaccordancewiththepowerrequired,thusob-tainingthegreatesteconomyinfuelconsumptioncombinedwithreliabilityofworkingElectricignitionisprovided,andstartingiseasilyeffectedbyanautomaticcompressed-airstarter.Theproducerisextremelysimple,thewholeoperationconsistingofdrawingairandsteamincertainproportionsthroughadeepfireofcoke.Thegasthusformedisnextdrawnthroughacleanerandscrubber,andthencetotheengineTheplantwilldevelopfullpowerontheremarkablylowconsumptionof1Jlbsofcokeperbhp.hourTheLeylandsteamwagonsandpetrolomnibusesaremanufacturedbytheLancashireSteamMotorCo,Ltd,forwhomMr.Manningisagent.LeylandwagonswonfirstprizeandgoldmedalintheLiver-pooltrialsof'98,andhaveremainedforemosteversince.Thevehicleshavewontwo£100prizes,andninegoldandsilvermedals,andoveronehundredrepeatordershavebeenreceived.Leylandomnibusesarealsointhehighestclassthefirm'sextensiveexperienceenablingthemtokeepintheforefrontasregardsimprovementsindesignandconstruction.Motortowerwagonsforelectrictramwayworkalsoaremanufactured.IntendingpurchasersofmotorcarswouldalsobewelladvisedtoobtainparticularsfromMr.ManningregardingJacksonpetrolcarsandTurner-Miessesteamcars,whicharespeciallyrecommended.WithregardtothelatterAutocarsays"Thefinestspecimenofasteam-propelledcarwhichhasyetcomeunderournotice,andanachievementuponwhichthemakersmaybecongratulated."Mr.R.P.M.Manning.SupplementtoProgress,January2,1907.iv
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