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RITCHIE & CO.
Sanitary Plumbers
Gasfitters, Etc.

Heretaunga Street, HASTINGS

Windmills and Hydraulic Rams
a Speciality. Hot and Cold
Water Fitters. Acetylene Gas
Plants installed in any part of

the Country

COME AND SEE OUR NEW PATENT TANK
FITTER. CAN BE FITTED TO ANY TANK.
ABSOLUTELY GUARANTEED TO PURIFY— — — —

THE WATER

RITCHIE & CO.

THE COUNTY GARAGE
Messrs, P. W, Sampson ®> Co.

Motor Can and Cycle Engineers

Desire to draw the attention of LOCAL and TOURING
MOTORISTS to the exceptional facilities offering at

THE COUNTY GARAGE
For the QUICK EXECUTION of all REPAIRS. Only competent menemployed

In addition to the Eepairing Department, MESSES. Sampson always hold
GOOD STOCKS OF ACCESSORIES— Motor Spirit, Benzine, Lubri-
cating Oils, Grease, etc. — and are prepared to hire out Cars of Latest Model
by the hour, day, week, or month.

At Waipukurau - - H.B.

PHILIPS'
Pressed SteelPulleys

, are

Light, Durable, Safe
But that's not all. There are other good points. Drop

us a line, and we'll tell you all about them.

The Hub is as strong md massnc as m the strongest cast iron
pulleys of excess .eboie

The Him and Spidei are both light and immensely strong,
the former is one consistent unit, and interlocked with
both rim and hub

The Rim Lugs extend over the whole width of the pulley,
making what is usually a weak joint the strongest part of
the rim.

The Vfeight is only from jto that of cast iron pulleys of
corresponding size

AN AWARD.— TheElliott Cresson Gold Medal was
awarded to Ferdinand Philipsfor his Machinery for
ManufacturingPressedSteel Pulleys. October, 1907

Prices and all Information from

A. & T.BURT Ltd.
Dunedin, Wellington, Christchurch, Auckland,

Invercargill, and Port Chalmers.
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EDWARD COLLIE
Art Furniture Manufacturer,

41RIDDIFORD ST., NEWTOWN

vs^^Teoilt^isllay of Art Furniture
A personal inspection isabsolutely necessary for a full appreciationofthe magnificent variety and wealth of FURNITURE NOVELTIES to

be seen at Mr.E. Collie's.
CALL, AIND INSPECT.

TELEPHONE (C DirtTtlPftDTl
1634 Q> CrUWfIKU \*%JL,I*IE, STREET.

<^> SPECIALTIES. rAj)
TWIN BENCH and BREAST BENCH WW STEAM ENGINES, BOILERS, and

SAWMILLS WINCHES
VERTICAL BREAKDOWN & TRAY- OIL and GAS ENGINES

ELLING BENCHES The << FLORY ,> PATENT DOUBLEDEAL FRAMES DRUM FRICTION HOISTING
PLANING MACHINES WHEEL-WINCHAll Descriptions of SAWMILL and Specially suitable for PILEWOODWORKING MACHINERY DnvinVas used by the Auck-

Sole Makers of the "IDEAL" LOG T 'and Harbour Board and the
HAULER (Patented) Ferro Concrete Company.

allparticularson application. Correspondence Invited
BLACKSMITHINGinall itsBranchesby a thoroughly competentman,

16 years practicalexperience.

BROOKFIELD & CARRIGAN,»'=£
AUCKLAND

ARCHITECTS, specify theRelief Decoration that will
give your clients the greatest satisfaction—
ANAGLYPTA.

DECORATORS, handle the Relief Decoration which
pays best, and is quickest and easiest to
adjust— ANAGL.YPTA.

/\NAGLYPT/\
Gives moresharpness of design and a
far bolder effect when m position than
any other Ceiling or Wall Decoration.

Stocked by the following firms, whose workmen
areexperts inadjusting Anaglypta:
R.& E.TINGEY & CO.,Ltd., Wellington, Wanganui,

PalmerstonNorth
R. MARTIN, Ltd., and JACKSON & CO., Wellington
IMPEY,Ltd. T. H. DAVIES
HILL& PLDMMER, Ltd. W. SEY
M.J.BENNETT PATON, VOIGHT &

Auckland LOCKWOOD, Christc'h
ANDREW LEES,Christchurch and Dunedin
T. J. WRIGHT, Jun.,Dunedin
J. SAVAGE & SON,Nelson
J. BELLRINGER,New Plymouth

The Crown Ironworks Co.
Sole Proprietors:

Heating The Mcphan Ferguson Spiral ff-"™^
Liahtina steel Pipe Co-'Wan^nui laurenson

r, .. , Keenans Non-conducting Com- \u25a0\u25a0 r .EleCtriC and position for Boilers,Steam MailUiaCtUI*lllo
General Pipes'Etc

-
Etc> and

Fnninpprs Pierce'Butler and Pierce: Importingengineers Heating Appliances AdentS
Corner

Manchester & Gloucester Sts., Ghristchurch

ELECTRICAL & MOTOR ENGINEERING
WORKS, KAITI, GISBORNE

TELEPHONE 300

IAM PREPARED to supply and erect Electric Light
Installations, using Gas, Oil, Steam, or Water
Power. Estimates on Application.

MOTOR CARS and OIL ENGINES Overhauled
and Repaired. Accumulators Charged, and all
requisites in Stock.

TELEPHONES in Stock, and Repairs at shortest
notice. Private lines erected.

MICROPHONES, Switches, Plug Board, and all
Battery Material in Stock.

MEDICAL BATTERIES of all descriptions made
and repaired.

ACCUMULATORS, Wet and Dry Batteries, Elec-
tric Bells, Bell Indicators, Wires, Etc., Etc.

G. F. PREDDY

Painting, Paperhanging
Signwriting, and Glass

Embossing

B. Button
Cansatisfy your wants in the above
lines. He employs a staff of work-
men skilled in all branches of the

Trade

PAPERHANGING WAREHOUSE:

210 Cashel Street
CHRISTCHURCH

Le Quesne &Cowan
HASTINGS

Windmill Experts
and

General Plumbers
and Gasfitters

SOLE AGENTS
for the

RIDER-ERICSSON
Hot Air Engines and Pumps

RIDER-ERICSSON
"SAMSON" WINDMILLS

New Zealand Portland Cement Go. Ltd.
HIGHEST GRADE PORTLAND CEMENT

AND HYDRAULIC LIME yvNliIXALJ*s^Supplied to Public Works Department, XVt**^Electric Tramways. Waihi Gold Mine, X CROW/I/ WO\Harbour Board,Ferro-Concrete Co. Etc. m v \
Send for Testimonials / ./tfb^E^dS^foiAsk for "Crown Brand» J^^k O^w««C[w«2h »^\
Auckland Office: I^l

19 SHORTLAND ST. W^Telephone 2497 xVjftv V^T#
Wellington Agents:

Messrs. RILEY & HOLMES
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Tangyes OIL ENGINES
THE MOST ECONOMICAL AND RELIABLE ON THE MARKET

We can supply Benzine Engines fitted withMagneto Ignition,

or Kerosene fitted with LATEST IMPROVED AUTOMATIC
CS IGNITION. Lamps can be turned out after Engine has been 9
fJL running few minutes. ya
fi i>
$ All sizes in stock from 2 to 40 working B.H.P. V»

Competent Engineers to erect in any part of Dominion. Full Stocks of all spare parts

\u25a0 SOLE AGENTS :-

JOHN CHAMBERS & SON Ltd., Wellington
And at Auckland, Christchurch, and Dunedin

SCOTT, MORGAN & CO.
MOTOR ENGINEERS & 49 Manchester St. CHRISTCHURCH

High Class Cars on Hire by h^^^^^^^^^l^^^^^^^^^^^^^^^^^B^Sß^v/ li. /h^sm^U& '

Sole Agents in this Dominion for

A full line of Motor Accessories
always instock

THE F.I.A.T. Car, 15/20 h.p., 4-cyhnder,complete withHood, Screen SUB-AGENTS !
Side Lamps, Tail Lamp, Horn, Kit of Tools, Pump, Jack, Tyre Repair

outfit. £775 u J Q0WELLINGTON & HAWKE'S BAY-C. A. SCtiWERZ - • 26 Princess
THE GLADIATOR Car, 14/18 h.p., 4-Cyl.nder, complete withHood ~\£~ pa,merston Nofth

Screen, SideLamp, Horn, Pump,Jack, Tools £650 I> _
the VAUXHALLC^J2/i6h.p 4.cyi,nd«. complete w«h Hood « TARANAKI-A. BEESTON

-- - Criterion Garage, New Plymouth
Screen, Side Lamp,Horn, Pump,Jack, Tools. fcS«SU
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FIREPROOF! WATERPROOF! WEATHERPROOF!

f*A¥ MAN'Q Asbestos Roofing Slates & Asbes-
V>r\LflVlUll \J tos Ceiling and Walling Sheets..

ARE

Absolutely Fire-resisting and Weatherproof
Recent disastrous fires have clearly demonstrated that Iron as a roofing

material is quiteuseless in preventingthe spread of fire.
Those contemplating building should not fail to obtain all particulars concernmg the above Slates from

A. U. ROSS & CO.
CHIEF AGENTS FOR NEW ZEALAND

Somerset Buildings, 156 Hereford St., Christchurch
P.O. Box 499 'Phone 1707

W WE Manufacture ourown s^^BßT^n^W Goods andare thus enabled tSf^^^^~^^WkT -togivePurchasers the .. lrl^l|)r%Fjjffjf
<nH>r^ benefit of the Middleman's

Profit

*^?@S^ Good Value in Jewellery!
¥ Orders throughPost Carefully and

Promptly Attended to

Q. W. HORSUEY
Manufacturing Jeweller, Watchmaker and Optician

164 Colombo Street, CHRISTCHURCH
Note Change of Address TELEPHONE 1920

The Christchurch Garage
174 Gloucester Street

HENRY J. RANGER - Proprietor
'Phone 2213 Attendance Day and Night

PIXVBST GARAGE lIN PM.Z.
Turntable - Electric Light - Lockers - Ladies'
and Qent.'s Lavatories - Every Convenience

Agent for the All-British VulcaiY Car
Absolutely Quiet Running. Simply Splendid and Splendidly Simple

NORMAN HEATH ®> CO.
Harris Street - WELLINGTON

STRARER STEAM WAGON
We can Show an Immense Saving over Horse Traction. Straker-Squire Petrol Vehicles a Speciality

Canterbury Agents Our 1908 Modd js Thoroughly Up.to. Otago Agent.-

MERVYN W. STEVENSON & CO. Date, being Specially built for New KBITH RAMSAY
124 Manchester St., CHRISTCHURCH Zealand Conditions 19 vogel Street, DUNEDIN

T. RENATA
HASTINGS, H.B.

Have the

LATEST MODELS OH CARS
on Hire, Day or INigHt, for

I any Distance I
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'
To ARCHITECTS AND BUILDERS

"
I i

Camerated Concrete, suitable for any kind or design
of building, 20 per cent, cheaper than brick, 5 per cent*

dearer than wood

1
EVERLASTING, NO PAINTING FIRE PROOF— Less Insurance

ALL BUILDERS' REQUISITES
kept irv Stock

Full Particulars from

H. LESLIE FRIEND
104 Victoria Arcade 184 Gloucester Street

fj| (H. WAYMOUTH Manager)

AUCKLAND
"

CHRISTCHURCH
N.B.— We arc prepared to carry out our Client's Own Designs for Stencilled Friezes and Curtains, to suit

special styles of Decoration.
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OriginalDesign forLeadlightCasementDoor

Correct Colouring, Design, and Workmanship have
made our reputation the envy of all others.

All enquiries have our personal attention.

<?%£•>

The above statement is absolute fact and
canbe proved notwithstanding any statement
to the contrary made by unscrupulous com-
petitors.

Stained Glass Windows & Leadlights
and the only Special Award for our complete
exhibit including Stained Glass Windows and
Leadlights.

— for—ONLY GOLD MEDAL

/\UR WORK exhibited at the Christchurch**
InternationalExhibitionso far surpassed

that of all other exhibitors that we were
awarded the—

and Artistic Modern Leadlights
Stained Glass Memorial Windows

Samuel Danks & Son
Brassfounders & Coppersmiths

10 BBANDON STREET
- -

WELLINGTON

PURITY & QUALITY
OF MATERIAL ARE ESSENTIAL
TO GOOD WORK

Ye ami at this in oiu Manufactnies, and %ou may
find it in the Goods we make, mz

Engineers' and Plumbers' Brasswork
Brewers' and Creamery Vats
Copper Cylinders and WashingBoilers
Pumps, Etc. Etc.

SMITH & SMITH, LTD.
WELLINGTON, DUNEDIN, CHRISTCHURCH

SEND FOR COLOURED DRAWINGS AND ESTIMATES

Special designs furnished
to suit all styles of Archi-
tecture.

Full or Restrained
Colourings

Send for Illustrations
and Prices

LEAD
LIGHTS

Christchurch
International
Exhibition

Awarded the ONLY
Gold Medal offered for
competitionat the..

for Stained Glass and Lead-
light windows against all
European and local com-
petitors.

Gold Medal

tecture.
No experiment with us,

we can give the names of
14 Churches which our
Artists have furnished with
Memorial Windows.

Special Designs furnished
to suit all styles of Archi-

STAINED GLASS WINDOWS
ECCLESIASTIC OR DOMESTIC

The

PRIEST &HOLDGATE, S. Canterbury
G. L. DENNISTON, Dunedin
THOMSON, BRIDGER & CO.,

Invercargill

Established 1884

San Francisco

Paraffine Paint Co.

Samples and Prices from:

J. BURNS & CO., Ltd., Auckland
H. WILLIAMS & SONS,Napier
JAMES W. JACK, Wellington
E. REECE & SONS, Christchurch

For Flat Roofs

READY ROOFING

BRADLEY BROS.
Designers and Craftsmen inStained
Glass and Leadlight Windows...

252 Colombo Street, CHRISTCHURCH

hfogonJohn t?nghTqt theCfltftoto fcSronli}

The above is a reproduction of a Memorial Window
executed by us for Congregational Church, Dunedin.



The head of the flax-grading department
has just issued a report which ought to
make all interested in this industry weep
bitter tears. The tremendous output of
Manila of last year is going to be repeated
this; there is no hope for the Dominion's
phormium unless the millers either reduce
the cost of production or improve the qual-
ity of the fibre. This was said forty years
agoby all the experts and all the Commis-
sions, expensive and otherwise, if there
were any that could be classed as other-
wise. Since then thousands of tons have
been exported and millions of pounds
sterling have passed through the flax in-
dustry. There comes a check, the old
enemy appears on the scene, and lo! it is
discovered that we have nothing but the
old weapons to cope with him. Now the
improvements in the methods of the old
enemybeing the results of the peace which
comes of a strong administration, these
methods are come to stay. Therefore the
choice between improving quality, or
reducing price, or bursting, is looking
permanent. The industry is preparing
a deputation for the Minister, to get
him to do something. We advise them
to ask for a Royal Commission, whose
order of reference will bar the past,
of which we have records enough, and to
spare, confining itself to the future; a
future big with rewards for invention of
efficient methods of dealing with what
ought to be the most profitableproduct of
the Dominion's soil. Progress has for
.years advocated this course, and feels elated
naturally at the approach of some attempt
to get away from the bad old traditions
which have done so much to throttle the
industry.

In case of change of add)ess, 01 vtiequlai ity of
tMs paper's delivery, subsei ibers should send
immediate notice.

Phormiun Tenax.

All communications to be addicssed to
"

The
Editor PROGRESS,New ZealandInsurance Buildings,
Corner of Grey StreetandLamliton Qua\, Wellington
Telephone1389.

PROGRESS will be mailed icgulaily eieiy month
to any address in the Dominion on picpayment of
the Annual Subscription

— 6/6 pei annum posted.
or in advance, 5/- To Austialia oi United King-
dom, 5/6 inadvance.

Published Monthly by Baldwin d Rai/itaid, Patent
Attorneys, (215-217) Lambton Quai/, Wellington,
New Zealand.

Progress
Ufoe Scientific IRew £ealanfcer.

for treatment either by the family doctor,
or the examiner,or any oneelse theparents
might fancy. The great thing would be
that every ailment would be taken in time,
and the probability is that most of the
mischiefs of childhood would be obviated.
Another advantage of the daily expert
visit wouldbe that all the points of sanita-
tion would comeunder review of competent
authority every day— cubic air contents of
rooms, ventilation arrangements, drainage,
water supply, all these important things
would be systematically regulated, and no-
thinggoing amiss would be missed. Under
such a system the well-beingof the school
children wouldbematerially increased, and,
therefore, the sane mind in the sane body
would be a more perfect reality than it is
now. The work would be honorary, of
course. It would we feel sure, be a labour
of love to medical men fond of their pro-
fession and taking a pride in it. In fact,
the profession which supplies the hospitals
with honoraryphysicians and surgeonshas
demonstrated its readiness to supply the
schools with honorary inspectors. Lastly,
the concentration in the schools would give
thebest opportunity for inspection, and the
work would be done disinterestedlyand im-
partially, as well as ably.

dustries and Commerce Department attend
to this matter? The Labour Department
attends to the factories, giving the public
valuable information every year, it is true.
But the subject is quitebeyond the scope of
a Labour Department, the duties of which
are to compile the statistics of labour,not of
production,or exchange, or export, or dip
tribution within the Dominion. We have
a Department of Industries,and we have a
right to expect from that department thefullest classified information about every-
thing that happens during the year to the
industries of the country. The annual
returns of this department ought to be as
full as are the quinquennial returns of theRegistrar-general.

Vol. IV.— No. 5. Monthly] WELLINGTON, N Z.. MARCH 1, 1909 [PRICE. 6d. per copy;6/6 per Annum posted,
orm advance5/-.

The Minister whoholds the portfolio of
Industries and Commerce is also the Min-
ister of Tourist andHealth Resorts. There
is, of course, nothing special to connect
these two departments one with the other,
except it might be the fact that the two
offices were created about the same time.
But that is more coincidence than reason.
Wenotethat the Minister holdingthese two
portfoliosis very busy with the business of
the Tourist Department, planning tracks
and devising excursions which seem des-
tined to develop into alarms in the Trea-
sury. Which is all well, no doubt, from
the Tourist point of view. If it is, this will
not be the onlyoccasion on which the Tour-
ist side of the portfolio has received ap-
plause. But the other department has not
yet been quite so fortunate. What can be
clone? In one respect we can see the
opening for a good new thing. At present
the Dominion is unable to get a thorough
survey of its industries until the quinquen-
nial census comes round, the compiling
work being part of the general statistical
work of the Dominion iv the hands of the
Registrar General. Why cannot the In-

Industries and Commerce.

PROGRESS
With which in Incorporated

THE SCIENTIFIC NEW ZEALANDER.

A sound mind in a sound body ought to
be the primary object of the school system
of every country. Of the mind itmay be
said that its health depends entirely on the
health of the body. It may be freely ad-
mitted, at the same time, that this is ac-
knowledged by the Education Department,
which bases its system on the fact. There
is, however, a condition precedent to be at-
tended to. It is that before thebodycanbe
kept well, itmust firstbe well. The Teach-
ers

'
Institute has longsince appreciatedthe

point, and there have been here and there
examinations not of the generalorder, but
particular,such as those for dentistry pur-
poses. Here is the germ of an excellent
system. Why not have all the schools of
the Dominion visited once a day by the
various members of the medicalprofession
in their neighbourhood? It would not be
a detailed examination such as the miners
objected to the other day so strenuously.
The children would just pass in file before
the examiners, and these would simply
mark those whoseemed to them off colour
in any way. At the close of the examina-
tion these suspects would be questioned;
and if the examiner came to the conclusion
that there was disease or trouble of any
kind, he wouldstate the case and the school
authority would notify the parents. The
suspect could then be, if necessary, laidup

Physical Protection of Youth.

EDITORIAL COMMENT.



Electricity A correspondent of the Times, having
visited the great inventor at his laboratory
inNew Jersej^, reports him as having said:
"Here I've had to close down my phono-
graph factory in England— what's the
name of the place? I've forgotten; some-
where near London. All the others in
Europe paying, we couldn't make that one
pay. We getgood work out of the French
and theBelgians and the Germans and Aus-
trians,but theEnglish—

no good. Belgians
85 per cent., English 30 per cent." Mr.
Edison meant ratio of productive capacity.
He went on: "Mind, I'm not speaking of
the English mechanic. He's all right;
none better in the world. I'm talking of
the common labourer— man you pick up on
the streets. What is it? Too much
booze? Or general deterioration? Or
M'hat?" Now, the man who is primarily
wanted in a phonograph factory is the
skilled mechanic, who makes the machines,
not the common labourer who humps the
cases. Yet Mr. Edison is reported to have
praised the skilled mechanic to the skies

—
"all right; nonebetter in the world,"and
denounced the other as a boozer and a de-
generate. Out of this dilemma there are
only two ways. Either the correspondent
failed to understand the usuallyplain Eng-
lish of the great inventor, or he "faked the
par" without ever going near him.

ducting powerusuallydisappearsafter com-
bination, except the variety of it which
may be brought about by the dissociation
or breaking- xip of the compound molecules.

The epithetspositive and negative, which
from the electrical point of view seem so
interchanged and inconvenient, from the
material pointof view getright again. For
the atom which ishungry for more electrons
and has absorbed them is electro-negative;
while the atom which has asurplus and has
extruded some is electro-positive. A tetrad
can be either the one or the other. In
methane the carbon is presumably acting
as a negatively charged body. In carbon
tetraehloride the carbon is presumably act-
ing as a positive. Chlorine seems to have
much more residual affinity than hydrogen
has, and accordingly the molecules tend to
cling together, and the substance is a liquid
insteadof a gas.

Once moreIrepeat that the term in Van
der Waal's famous formula 4 or Lap-

V

lace's X, is the liquefying force, and is a
measure of this outstanding affinity; it is
determined by the latent heat of evapora-
tion, or to some extent by the boiling point
and the critical point.

Edison and the British Labour Market.
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A new process for making an insulator, ac-
cording to the "Electrical Beview," has ap-
peared on the Continent. It resemblesebonite
and consists of a mixtureof tan bark with one-
third of sulphur The whole is heated until the
sulphur melts. The mixture is well stirred and
then cooled ,when it takes the form of small
black grains. These are put ina pressure mould
and heated, the result being a block of insulating
material of any form.

For more than a year past Dr. S. Leduc, of
the Medical School of Nantes, has been engaged
upon experiments connected with the possi-
bilities of the use of electricity for the slaugh-
tering of animals for food consumption, and with
good results.

The term electriculture has been applied to
the use of electricity as an aid in the cultivation
of plants and vegetation, and it would appear,
from the reports circulated at intervals from
various sources, that in this there is offered an
attractive field for research with every promise
of distinct beneficial results being achieved.

Since the original description appeared
in these columns of the remarkable inven-
tion patented byMessrs Bleek and Love,of
Brisbane, a paper on the subject was read
before the Australasian Association for the
Advancement of Science at its meeting in
the North Australian city. The new thing
in that paper was the statement that a third
test had been made

—
in addition to those

of Professor Lyle and Mr. Badger— by a
new method, naming the ingredients, not
known at the time of the former tests. This
third test was conducted by a capableelec-
trician, Mr. B. O'Connel, and showed a
larger output than the very satisfactory
ones previously disclosed. The inventor
thus concluded his paper:— To the un-
skilled in electrical knowledge, the import-
ance of a discovery of this nature would
hardly appeal, but when the writer assures
that person of the benefits that will accrue
ultimately from the cheap and instant pro-
duction of a powerfuland constant electric
current, its importance will become mani-
fest. Electric lighting for private houses,
vehicles, boats, or for decorative purposes
will be instantly available to any unskilled
person who is capable of filling an ordinary
kerosene lamp; surgical operating, and ex-
ploring lamps, surgical cauteries, and simi-
lar instruments, will be effectively and
cheaply provided with current. X ray in-
duction coils, and cinematograph machines
can be operated in the distant country
towns, when there is no dynamo current
available. The domestic sewing machine,
fan motors, dental engines, and all kinds
of small motors can be effectively worked
with an installation of four cells. One
small cell will provide a reading lamp or
bed light,whichis absolutely safe and with-
out danger from fire, for a periodof about
60 to 70 consecutive hours, at a cost of a
few pence. In conclusion, it must be un-
derstood that noelectric current chemically
produced can compete with that produced
by the dynamo, especially where coal is so
cheap as in Australia,but in the thousands
of country towns and villages throughout
the world, where there is no power depot,
the discovery made by the writer should
prove a real boon to mankind.

Bleek-Love Electric Battery.

The first inkling of the discovery of the
atomic nature of electricity dates back to
Faradayand hisexperiments inelectrolysis.
The indivisible atomic charge— the charge
of a monadion— was then practically mea-
sured,at least as soon as the sizeof the atom
was known; and an "atom of electricity"
was spoken of, both by Maxwell and by
Helmholtz. In amount, measurement indi-
cates that it consists of 3.4 X 10-10 electro-
static unit, some uncertainty affecting the
second significant figure. On this basis,
Dr. Johnstone Stoney gave to these unit
charges their name "electron," and specu-
lated ingeniously on some of their por-
perties. Then J.J Thomson found that in
the rarefied air of a vacuum tube these
charges were loose, flying as cathode rays;
and identically the same, no matter what
was the kind of residual matter in the tube.
Itwas inthis state that their mass was mea-
sured, and found to be a thousand times
less than the previous material minimum

—
the hydrogen atom. Then Zeeman found
that their orbital motion was the source of
allbright line spectra— that is to say, that
they emitted radiation, carving the ether
into waves.

The condition of electricity is due to the
processionof electrons and positive charges;
and the good conducting power of metals,
whether for heat or for electricity, is sup-
posed to be due to a crowd of electrons
freely permeating the interstices between
the atoms, being handed on from one to
another so readily that they arepractically
dissociated or free in vast numbers. And
the long-known connection between heat
conductivity and electric conductivity is
found to be thus rationally and quanti-
tatively accounted for.

Furthermore, the regular gradation of
electricproperties exhibited by theelements
in. Mendeleef 's classification can be stated
electrically, in a way that certainly sug-
gests an approximation to the truth. Bach
octavehas an electro-positive and an electro-
negative end, the most extreme members
being at the ends, and an almost neutral
body in the middle, of each series; and in
the step from the extreme electro-positive
of one octave to the extreme electro-nega-
tive in the next, an intermediate halting
place of a neutral and quite inert body is
now known, by the discovery of the argon-
krypton-xenon series.

The atoms of the electro-negative set are
those which can easilymake room for, and
have acquired, extra electrons— more than
properly belong to their constitution;
these are the non-metals,and are chemically
active on that account. The atoms of the
electro-positive variety are those which
easily lose, and have lost, some of their elec-
trons— thereby becoming good conductors
by reason of the loose electrons which they
have let go;these are the metals. A strong
electric attraction naturallyexists between
members of the electro-negative and the
electro-positive group, because they are op-
positely charged;and the clinging together
of these atoms, under electric attraction,
constitutes chemical combination. Con-

Electron History.

152

(By Sir Oliver Lodge, in the Journal of the
Society of Chemical Industry.)

L. C. KNIGHT H. A. SMITH
Christchurch Manager, Wellington

Telephone 1560 Telephone 1990

L. C. KNIGHT & CO.
Electrical Engineers

make a Speciality of ELECTRIC LIGHTING
INSTALLATIONS, with Storage Battery Plants,
for Town or Country Residences; Steam, Oil,

Gas, or Water driven.
-$*

EverydescriptionofElectrical Work promptly
and carefully executed.-*-

CORRESPONDENCE INVITED-*•
188, Gloucester Street, Christchurch
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Astronomy
The Calendar of Venus.to be found on the earth. If. then, there

is life onMars, there can not be that wealth
and variety of it with which we of the
earth are familiar.

Secondly, these creatures must be able to
withstand extreme diurnal changes of tem-
perature;their muscular system to meet the
lower gravity of Mars would need to be
only three-eighths of the strength required
on the earth, and last, but by no means
least, they would have to be able to live in
a very rare atmosphere. To do this they
must have ten times the lung capacity, and
they must be able to do with a very meagre
supply of oxygen.

This is the fatal objection to the theory
of life on Mars, at all events in the higher
organisms, for even if the whole Martian
atmosphere consisted of oxygen, there
would be then only half as much per cubic
foot as in the earth's atmosphere. "But,"
says the Professor, "this supposition is im-
possible, as an air composed wholly of
oxygen would have the effect of immedi-
ately burning up the animals that tried to
breathe it."

If, in order to increase the buoyancy of
this atmosphere for the sake of the birds,
if there bebirds,as the Martian atmosphere
is too thin to support flight, wegive weight
by addinginour imagination carbonic acid
to the atmosphere, weonly further compli-
cate the problem of respiration, which al-
ready appears so impossible. In fact, it is
difficult to imagine why theProfessor raises
the question of flight at all, for if the birds
cannot breathe, it is not worth while con-
sidering whether they can fly.

But he is a most careful and painstaking
Professor, and he goes still further, and
considers the question of the ancestral his-
tory of the possible Martian animals. The
ancestral history of man carries us back
about one-thirtiethot the whole of the geo-
logical period of the earth, as estimated by
the two methods of erosion plus sediment-
ary accumulation,and the conduct of fused
rocks in cooling, at 24 to 30 million years.
With us there was a mollusc age, a fish age,
and a reptile age, before the first mammals,
and of these there were many orders before
man appeared.

May there not be some of thelower orders
of life inMars now? But as the conditions
do not appear to be favourable to the higher
orders which cannot breathe, and there is
no evidence to show that these conditions
are changing, it seems bootless to take the
matter further. The definite conclusion so
far as we can follow Professor Stoller, is
that the atmosphere of Mars is against the
hope of finding any of the higher types of
life there. It would be possible to live on
Mars with a flabby muscular system. Life
might be very pleasant there to creatures
with an attenuated, elongated bone struc-
ture. Some thickening of the drums of the
ears might make it endurable, in spite of
the wrangling power of a people with ten
times the lung capacity of a Billingsgate
fishwife; and it is easy to imagine some
arrangement of the skinby which the great
diurnal changes of temperature might be
deprived of even the unpleasant part of
their effect. Butthedifficulty of the breath-
ing appears insurmountable. It forces us
to believe that if there arebeings of as high
an order as man in Mars, the conditions of
life must be radically different. But that
would be begging the question. It is an-
other way of saying that in an atmosphere
in which breathing is impossible we cannot
conceive the possibility of life as we know
it on earth.
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The mystery surrounding the explosion
seven miles from Hawera, which was lately
heard in Wanganui and for many
miles north and south along this coast
on Thursday, Jan. 28 has now been fully
explained, the nett result being an
acquisition to the Wanganui Museum,
through the prompt and energetic services
of the curator, Mr. Marriner, of portions
of a meteorite. Near Hawera there was
heard a crackling noise overhead, like a
volley from rifles. The next development
was the sound of a piece of material fall-
ing over on to Mr. C. J. Hawkins estate,
into a pine plantation, about half a mile
east of the station. Another piece, as
far as could be observed, fell amongst some
dense bush on a steep bank above the
creek, about 440 yards below the bridge.
A third piece was heard falling shortly
afterwards, like a piece of rocket, the ex-
plosion, which must have occurred at a
great height, having distributed the pieces.
The third portion fell into the creek with
a splashing,hissing sound, like that produe-.
Ed by the immersion in water of hot iron.

Fall of a Meteorite.

Is there life on the planetMars? Some
prominent writers actually write much of
the "Martians,"and with the firmness of
touch always used in dealing with living
people. Neither are they alone. On the
contrary, they are supported by the recent
conclusions of a man of science. Professor
Lowell, of Flagstaff, Arizona, in his now
famous hook of last year, made no secret of
his belief inlife on Mars. He went so far
as to introduce the Avorld to an elaborate
and gigantic system of canals, constructed
by a race of considerable engineeringskill,
by whichmuch space was rescued from the
vest deserts constituting the bulk of the
planet.

This conclusion, emphatic and positive as
it was, has been since challenged by Pro-
fessor Stoller, of Union College, Shenec-
tady, New York, inspite of the fact that it
has received the respectful consideration of
many men of science. He takes his stand
on the difference in physical conditions
between the earth and Mars.

The facts agreed upon by astronomical
authority are that, the diameter of Mars
(4200 miles) is about half that of the
earth; that its volume is equal to one-
seventh part of the earth's; and that the
force of gravityis but three-eighths of what
it is with us. This low gravity implies a
rare atmosphere,estimatedbyPickering, of
Harvard, at one-tenth of the density of the
earth's, and of its composition little is
known, except that it contains aqueous
vapour in small quantities, as clouds are
seldom seen by observers.

The mean distance of Mars from the sun
is 135,000,000 miles, or 45,000,000 miles
more than ours. The heat received from
the sun's rays in Mars is as one to two. and
the mean temperature, even of the tem-
perate and tropical regions, is not much
above 32 degrees. The tenuity of the at-
mosphere both renders the temperature
lower, and makes the fluctuations very
greatbetweenday and night;as the mitiga-
tion by day would be small and the radia-
tion by night very great. This effect is
aggravated by the greater length of the
Martian year (687 days), though the Mar-
tian day (24 hours 38 minutes) is practic-
ally the same as ours. In Mars there are
neither mountains nor seas.

Now,as to the life inhabiting this planet.
The theory of Professor Stoller is very
simple and direct. First, as to the origin.
''Protoplasm" with many is the accepted
first form— the "physical basis of life" of

-K-Huxley. This has so completely baffled
science in the matter of the conditions of
its production on this planet that it must
necessarilybe put aside as a thing not to be
handled as to its possibilities in any other.
The consideration is therefore confined to
the nature of the beings that can exist
under the conditions of the planet as known
to us, through the observations and re-
searches of the astronomers. Firstly, as
there are no oceans, and as all the water on
the planet is probably due to the annual
melting of the polar ice-caps, there can be
but little marine life. Moreover, as there
are no zones divided from one another by
seas or mountains, the fauna of Mars must
present much less variety of types than are

Is there Life on Mars?

At the April meeting of the British As-
tronomical Association,CaptainGrant read
a very interestingpaperon a subject which
belongs to philosophyquite as much as to
astronomy— the development t)f the idea
of time and the evolution of the calendar
from the most ancient epochs to the pres-
ent day.

Although the foundamental division of
time, the day, appears to us intuitive, we
must remember that in the arctic regions
themarking of this division is by no means
easy. During several successive months
the sun is either always below or always
above the horizon and the only method

—
a veryuncertain one— of distinguishing be-
tween day and night is to observe the
times of high and low tide. "We owe the
months to the motions of the moon. To
this day the Malays, Polynesian, and Aus-
tralian aborigines reckon time exclusively
by months and days.

The greater unit of time, the year, char-
acterised by the regular succession of the
seasons, has presented the greatest difficul-
ties to exact determination,partly because
the seasons are not sharply distinguished
in some regions, partly because of Sfche
universal desire to establishamong the year,
month and day simple relations which find
no support in the facts of astronomy.

Mr.M. Maunder, in commentingon Cap-
tain Grant's paper, remarked that the in-
nabitants of Venus, if there are any such,
must find it extremelydifficult to establish
units of time. If Schiaparelli's theory is
correct, and Venus always turns the same
face toward the sun, the planet has noday,
and the lack of a moon deprives it of a
month. Finally, it has no year, for its
axis of rotation is perpendicular to the
plane of its orbit and the latter is almost
circular.

The problem of the rotation of Venus
is yet unsolved. Stefanik and Hansky in-
clude from their recent observations,made
from the summit of Mount Blanc, that the
planet rotates on its axis once in about 24
hours. This is the opinion that was gen-
erallyheld before the researches of Schia-
parelli. Lowell, on the other hand, has
brought forward fresh proof that Venus
always presents the same face to the sun.
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The determination of the French Govern-
ment to call acongress of representativeste
discuss the aerial situation, shows a general
recognition of the fact that the flying ma-
chines have come to stay, and that staying
is another word for developments of many
kinds in many directions. "What are we
going to do, when everybody is flying?"
That is the question nowdisturbing states-
men and municipal rulers.

The law of the soil is that the enjoy-
ment thereof to the owner continues with-
out limit— within his boundaries— far into
the earth below him, and high into the air
above him. The first is limited as to
precious metals, the second is boundless as
the "blue domeof air." But now the jibe
of the French philosopher,used in another
connection, sets the wits wondering. Said
he: "La propriete c'est le vol." Now
"vol"means flight as well as theft. What,
then, becomes of property when men take
to flying? A nation isaverse to permitting
inspection of its fortifications from above,
but if the air above ceases to be its pro-
perty,havingbecome the property of every
one, spyorotherwise, who flies,how are the
secrets of the forts to be kept? In like
manner, the profit of the Custom houses
may be infringed, and what remedy have
you? True, you may compel all flying
machines bound for foreign parts to carry
papersand have them cleared,and you may
catch the smugglers who evade the law of
clearance, for the flying smugglers must
land to do business. But the spy who takes
photos of your defences from above, and
does not intend to land on your territory,
how are you to keep him off? Obviously
by fixing a limit of altitude below which
he may descend only under pain of being
fired upon.

Two things are then clear enough in the
programmeof this conference of the flying
Powers. The representatives may agreeon
the "clearance" of airships, and on the
altitude of all flight above certain spots.
These things willbe difficult, and the secur-
ing of them will involve much that is un-
desirable and debateable, but they are not
impossible.

What is impossible is to secure the in-
violabilityof mutual aerial territory. A
belligerent may practise the new reading
of "La propriete c'est le vol" in the night
or under cover of a mist, and thus run no
risk, as he does who leaves tracks on the
soil; who is, moreover, compelled to keep
to the roads, and unable to force or over-
leap barriers. Violation of neutral terri-
tory will continue to be a breach of inter-
national law, but there will often be no
evidence of the fact This willlead to in-
teresting debates.

From the Municipal and police point of
view there will be much to regulate, and

International Law of the Air. there must be for the air an International
Rule of the Road just as there is for the
water. Already there is much complaint
of damage to gardens from thrown-out
ballast or unconsidered trifles dropped
overboard from passing balloons; of chim-
ney pots broken by contacts; of mischief
done to roofs, towers, plantationsand crops
by dragging anchors; of the startling ef-
fects of falling aeroplanes.

On the other hand, the spread of flying
must solve the greatproblem of locomotion
which is proving daily so terrible for all
great congested cities. Instead of the
battle of the "overheads" and the tunnels,
inplace of traffic crawling at snail's pace
under the control of uplifted hands and
martial figures, there will be ease and com-
fort below, procuredby the transference of
a largeproportion of the traffic to the limit-
less atmosphere. The danger of damage
from this traffic to property below will be
large. But the dangerto life and limb will
be lessened inproportion to the proportion
of life and limb carried through the air.

Of course, in the limitless atmosphere
there must be a Rule of the Road, other-
wise the limitless atmosphere would be a
limitless death trap, with flying machines
travelling at the alreadypredicted rates of
speed which have gone over 100 miles an
hour, withconfident talk of double. What
side to meet on;what side to overtake on;
what principle for governing the plane
of two machines, one of which must rise
while the other descends, if they are to
avoid collision; what lights to carry by
night;what signals for fogs;what to do in
fact in foggy weather. All these points
offer a maze for settlement on lines of inter-
national agreement. And it is obvious
that there must be distinguishing marks
for identification.
It is apparent, in fact, that the accom-

paniments of the new art are going to be
important and far reaching. That they
will want much thought and disinterested
discussion goes without saying. For the
present, the fact that this thought and dis-
cussion are being arranged for, is a strong
proof of the sound progress of aviation.

touch of the lever, and the poplars wereleft far below, and the sensation of un-
comfortable doubt was succeeded by more
than a suspicion of automatic security.
The event showed how easy the control
of the flight, but until the event what fear-
ful uncertainty of rushing headlong flight!

Just as this change came, a great wind-
mill approached with what seemed an un-
expecteddash out of the frontal vagueness.
The windmill was supported by a large
village, and a railway.line adjacent fur-
nished a heavy rushing train ready for the
broken aeroplane and its rider. Escape
seemed impossible, but less so than with
the poplars. "Bah! One can only die
once.

'' It was the confidence of stagedare-
devilry rather than of real life, and before
the words were out, mill, village and train
were far below and astern.

These are the joysof the pioneers of theair. Listen to the pioneer on the subject:
"During my flight Itasted the greatest
joys of my life. There was the charm offlying above my fellows, while the peasants
ran about ingroups below. From all sidespeople, looking very small, gathered to-
gether to watch. Isaw smoking, vomiting
trains on their railmetals, and the motor-
cars travelling under clouds of dust. AndIwas in the pure air, kissed b}r gentle
breezes, where the sunshine illuminated
myundisturbed way."
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According to his own account of his
sensations, Farman's trip of seventeen
miles in twenty minutes must have had
enough sensation for the most exacting.
Everything was new and debatable, while
the pace gave little time for deliberation.
Suddenly some tall poplars loomed up be-
fore the rapid flyer. Right or left or over
the 90 feet of shimmering leaves! As the
question formed itself inhis mind there was
a greatcawing andscattering of rooksfrom
these very treetops, scared by the approach
of this gigantic artificial bird. Just a

Farman's New Departure.

The more the progress of the aeroplaneisstudied the more marvellous does it seem,
and the more certaindoes itappear that the
ultimate development will be somethingfar
greater than at present issuspected by man-kind. Here is the latest compiled table:

Progress of Aeroplaning.

154

The Mastery
A Record of the Achievements of

Science in the Realm of
Aerial Navigation

of the Air

To the above has to be added the informa-
tion that another flight of Wilbur Wright
(later than Dec. 16) covered ninety-five
miles m the fast time of 114 minutes.

*
This

is the highestrecord attained up to thedate,
as well as the longest, for the machine
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up into the air it was blowing with almost
hurricane force, so much so that onattain-
ing a heightof 100ft.the aeroplane swayed
about in an apparently highly dangerous
manner. But Mr. Wright managed the
machine as though he were driving some
mettlesome horse, and shot up lugher and
higher towards the line of small captive
balloons which marked the height of 300ft.,
and which were tossed about by the high
wind.

Presently the aeroplane came to thelevel
of the balloons, but Mr. Wright did not

He wenthigher and higher,until he
soared a full 100ft. above the balloons, and
seemed like some huge bird Then, with a
splendidcircular swoop,he came lower,and
after goingonce round the camp alightedat
4.10 just outside his shed, amid a roar of
applause from thecrowd thathad witnessed
this marvellous feat.

*****

Lieut. Thomas E. Selfridge, the promis-
ing young army officer who fell to his
death with Orville Wright in the latter's
aeroplane on September 17, was buried
withmilitaryhonours in the ArlingtonNa-
tional Cemetery, which adjoinsFort Meyer,

Caricature op Mr W Wright

Three-quarter view, with planes arranged in steps,
ahorizontal rudder in front,and twin vertical
rudders at the rear.

Messrs. Voisin have just occupied entirely
new works, which are situated at Billan-
court, on the outskirts of Paris, close to
Issv les Moulineaux, where so many
experiments in aviation are carried
out. They comprise a very extensive
erecting shop, where at the present
moment four aeroplanes are in course
of construction and are approaching com-
pletion, a machine shop, where the fitting
up and adjustment of the mechanical por-
tion of the apparatus is undertaken, and
an experimental workshop.

In the experimentalshop there is an in-
teresting piece of apparatus intended for
the trial of the bearing or supporting
planes. It is actually a kind of balance.
It consists of an elongatedbox, square in
section, with sides of about 1.50 metre, and
it is open at both ends. At the bottom an
electric fan renders it possible to produce
a current of air at any requiredvelocityin
front of the opening. The surface or the
combination of surfaces it is desired to test
i«3 then placed in front of it in order to
ascertain its sustaining power. The sur-
faces in question are supported by arms
projecting from two frames, arranged on
either side of the box, and these frames
rest on floats which areplunged into cylin-
drical vessels filled with water, constituting
a scale beam. In carrying out the experi-
ment, the surfaces to be tested being

The Dutilleul aeeoplane

pleasure to read thathe is once more to the
front with a machine of his own design.
His new machine is a monoplane driven by
a 24 h.p. 8 cylinder Antoinette motor ar-
rangedon a three wheel running gear. The
propellor is mounted on a hollow steel shaft
running on hall bearings, and is placed on
the front edge in the centre. It is six feet
in diameter, with a 6% foot pitch; it is
capableof a speed of 1300 revolutions, and
weighs 127.61b5. Lateral stability is se-
cured by two wings arranged at dihedral
angle with the seat between placed three
feet below; this is aposition that makes for
stability. The spread of the wings is five
metres (16.4 feet) and the entire weight is
but 2971b5. The dimensions of the wings
are 2.5 by 2.1 metres. The total support-
ing surface is only 10.5 squaremetres, and
with the aviator inhis place the totalweight

The "Demoiselle," Santos Dumont's
latest Aeroplane

soared up to 400 feet. The direct pecuni-
ary result was the winningof the £40 prize
offered by the Sarthe Aero Club for the
highest flight.

The official distance was only sixty-two
miles, that being the shortest distance be-
tween points. But the machine flew far
outside the track, the officials of the club
estimating the distance as 95 miles as afore-

said. The long round is a disadvantage,
perhaps, showing the need for a very wide
turning space for the "Wright aeroplanes.
But the fact remains that the distance has
been covered of 95 miles. During the trial
there was a wind of twenty-one miles an
hour. The speed was throughoutswift and
the going regular.

Ashe completed the forty-fifth round Mr.
Wrights petrol feed tap closed accident-
ally, and he decided to come down. On
landing he told an interviewer, "But for
this little accident Ishould not have come
down, for Ihad set out to remain three
hours in the air,and tocover 120miles.

''
After lunch Mr. Wright carefully over-

hauled his machine, and at 3.48 p.m. rose
again to compete for the Sarthe Club height
prize. The windhad increased inviolence
since the morning,and as Mr. Wright shot

on the 25th ultimo. The loss of this bril-
liant officer willbe keenly felt, particularly
in aeronautic circles, for he was thor-
oughly informed in the new science, and,
as the secretary of the Aerial Experiment
Association, he had had much to do with
the development of aeronautics inAmerica.
The various aeroplanes built by this as-
sociation, all of which flew successfully,
were designed by him, and the third of
these, the "June Bug," on July 4 last
won for the first time the Scientific Ameri-
can Trophy. Lieut. Selfridge is the first
martyr to flight by aself-propelledheavier-
than-air flying machine, and it seems but
fitting that a suitable monument should be
erected on the spot where he fell.

Santos Dumont to the Front Once
More.

After the long absence of this pioneer
from the field he was the first to make his
own in public at all events, it is a genuine

quence. The "Demoiselle,"as M. Dumont
has named his machine, is the lightest of
all the aeroplanes. It was made by the
Voisin factory,and the owner is inthehabit
of carting it about in his motor-car from
Paris to the exercise ground, or anywhere
else he may find convenient.* % * *

The Voisin Factory.
Of many factories the most famous is

that of the Voisin Brothers, who have fol-
lowed the fortunes of aviation from the
first.

Of this factory, the Paris correspondent
of the Times says:—

Messrs. Voisin Freres rank among the
earliest of the pioneers of aviation in
France. Captivated by the exploits of
Lilienthal, which were then being made
widelyknown by Captain Ferber, and the
reports of the experiments of the Brothers
Wright in America, they began a series of
patient trials of apparatus, without motors
of any kind, resembling that used by the
Wrights. The difficulties and the dangers
they encountered in the course of their ex-
periments ultimately led them to abandon
the models they had made, and to produce
an entirely new type of machine of their
owndesign. Out of these labours arose the
bi-plane flying apparatus, which is now so
well known, and one of which, under the
guidance of Farman,has just completed the
journey from Chalons to Rheims, the first
direct aerial voyage in a machine of this
kind accomplished by human agency.
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to be lifted is about 4111b5., which gives a
loadingof thesingle surfaceof four pounds
per square foot, which is the highest ratio
of weight to surface that has ever been
employed. Before mounting from the
ground the machine must get up a speed of
86 miles an hour. On the 12th of Decem-
ber the inventor made several short flights
without any particular difficulty. In one
of these there was a rather sudden ending,
the machine descending heavily on one of
the wheels, which was buckled in conse-

Santos Dumont tiauspoitmg the
"

Demoiselle" on
his Motoi Ccir fiom Paris to St. Cyr.
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brought into position, the frame is caused.
by weighting it, to assume its place hori-
zontally, and then theblower is set to work.
This forces the frame to twist round to a
certain angle, and from the amount of
weight found necessary to restore it to the
horizontal position it becomes readily pos-
sible by a simple calculation to estimate the
sustainingpowerof the whole surface The
brothers Voisin investigate in this manner
with great minuteness and accuracy the
suitable forms for all the surfaces used in
their aeroplanes.

The apparatus they have constructed
hitherto has successfully withstood the test
of actual experience, and their machines
haveproved their stabilityunder conditions
analogous to those in which Mr. Wilbur
Wright has performed his marvellous
flights. They possess, moreover, the ad-
vantage of not needing a pilot of skill and
experience, as is the case with the Wright
aeroplane. Their lateral stability is ex-
cellent, and in describing curves they auto-
matically assume the requisite degreeof in-
clination. The Voisin works can turn out
four aeroplanes permonth, and the cost of
amachineof the Farmantype is £1.000

The Voisin machines, however,have not
yet been used for nights exceeding 40 to
45 minutes in duration, whereas Wright
has on several occasions remained off the
ground for nearlyanhour and ahalf. The
writer asked Messrs. Voisin if they could
explain the cause of this inferiority in the
respectiveperformances. It is no doubt the
fault of the motor, and this is the question
which just now is receiving serious atten-
tion on the part of the firm.

stay aloft until the motor gives out or an
accident occurs to the wings or rudders
These types are the monoplane, invented
by Lilienthal and reachins1 its highest de-
velopment to date in the Bleriot and R.
E P. machines; the following surface
flyer invented bv Professor Langley and
copied by Bleriot; the Chanute types
(two-deck, three-deck, and multiple wing)
invented by Octave Chanute, perfected in
part by the Wright Brothers, and imitated
by Santos Dumont and the Voison Freres,
constructors of the Delagrange and Far-
man flyers.

The monoplane flyer has met with con-
siderable favour among designers because
of its similarity to the soaringbirds which
give us daily proof that flying can be ac-
complished on wings of the monoplane plan.
The simplicity of this type also makes it
comparatively easy to calculate beforehand
the exact values of the wings and the
powerrequired for propulsion, thus giving
the engineer who adopts this design some-
thing of an advantage over the experi-
menter who plans a machine of the Lang-
ley or Chanute types

The principal disadvantage of the sin-
gle-plane fiver is its lack of inherent sta-
bility during flight, since it is quite out of
the question to devise artificial surfaces
whHi duplicate +he complicated balancingmovementsofthesoaringbird'swingExperimentershaveattemptedtoba-lancemonoplanesbyshiftingweightsandbyvariousverticalandhorizontalrudders,butthesemethodsofcontrolareseldomresortedtobythebirds,andinadoptingthemfortheirmachines,inventorshaveimitatedNature'sdesignwithoutfollowingherexcellentexampleastoprinciplesofoperationInthisconnectionitmightbewelltocallattentiontothefactthatoneexperimenteratleastattemptedtobuildamachinethatwouldduplicatethesoar-ingofbirdsasheexplainedthephenome-nonafterthirtyyearsofobservation,buthedidnotlivetorealisehisambition.ThismanwasLouisPierreMouillard,awonderfullypatientandaccurateobserv-er,whowasunfortunate,however,inhismethodsofexperimentandfinallybecamedespondentthroughhisfailuretolaunchamachinewhichwasprobablyquitecapa-bleofsoaringhaditbeenskilfullymani-pulatedHewasenabledtocarryonhisworkthroughthegenerosityofO.Chanuteanditnowseemsthatifhehadadoptedthatexcellentengineer'smethodsofexperi-menthewouldhaveexcelledtheperfor-manceofLilienthalandprobablyequaledtheflightsoftheWrightglider.Themonoplaneinitssimplestform,asdevisedbyLilienthal,wasintendedmerelyforexperimentsinglidingflight,andsincethewholeweightcarriedthroughtheairwasnotverygreat,Itwasacomparativelysimplematterfortheaviatortobalancethewing'sduringAvindgustsbyshiftinghisweight.Suchanapparatus,spread-ingsome200squarefeetofsupportingsur-face,canbemadeofwood,wire,andclothsoastoweighaboutfiftypounds;butwhenthesurfacesareenlargedandamo-toradded,thedisturbingforcescannotbemetbvshiftingthecentreofgravityandnewcontrollinginfluencesmustbeutilisedtomaintaintheequilibrium.Ifthemamsupportingsurfacesarerigidandshapedtotheplan,curvature,andat-titudeofthesoaringorsailingbirds(wingstiltedupwardatadihedralangleasthebuzzardorarcheddownwardintheatti-tudeoftheseagull),thenthemaindis-March1,1909PROGRESSInspiteofthefinalwreckingofhismachine,theresultsachievedbyWrightinthearmytestsatFortMyerhaveprovedsoconvincing,thatoneoftheNavyDepart-mentbureausisseriouslyinvestigatingthequestionoftheirusefulnessforscoutingonthehighseas.Atthefirstblush,theproposaltotransfertheaeroplanefromthelandtotheseawillseemtomanypeopletobeameremultiplicationofthemanyandseriousrisksattendingtheopera-tionsoftheaeroplaneonland."Howwillthemachinestart?"itwillbeasked."Howmakealanding?""Andhowwillitshalftonofweightbesupportedwhenitisafloat?"Onconsideringtheproblemalittlemoreclosely,however,itbeginstobeevidentthatsofarasthedifficultiesofstartingandlanding,etc.,areconcerned,theycan,withalittleingenuityandproperdesign,besofarovercome,thattheaero-planemaybe,atleastinthepresentstageoftheart,handledmoreeasily,andwithlessperiltothenavigator,thanitisunderpresentconditions.Thenavyissofarofthisbelief,thatLieut.GeorgeC.Sweet,oftheBureauofEquipment,is,weunderstand,workingontheplansofanavalaeroplane,designedtoTheNavalAeroplane.(ByL.J.Lesh,the"BoyAviator.")Thereisprobablynoprobleminen-gineeringmechanicswhichboastssuchascarcityofreliabledataasthenew-foundscienceofaviation.Countlessexperi-mentsandcalculationshaveestablishedtheartofhydrogenballooningonafairlysta-blemathematicalbasis,butthedesignofgaslessor"heavier-than-air"flyingma-chinesstillinvolvesadangerousamountofguesswork.Aeronauticalengineerswhohavehadex-perienceinthedesignofaeroplanesrealisetheinadequacyoftheformulaeandtablesatourdisposaltocopewithnewdevelop-ments,andwefeelseriouslyhamperedtherebyinourambitiontoworkoutoriginalplanswhichdonotpermitofexactcal-culationandverificationofprinciplesbe-forethemachineisputintotheair.However,withafairknowledgeofthegeneralprinciplesofflightandthede-signofmachines,abuildershouldbeabletoconstructanaeroplane(employingahighfactorofsafety)andtocarryonhisexperimentssafelywithoutgoingintothedeepermechanicsofflight,whicharerathercomplicatedandhadbestbelefttothescientistswhoareperfectingthesefor-mulaeandtablesbymeansoflaboratoryexperiments.Asthispaperistodealexclusivelywithaeroplanes,Iwillnotconsiderothertypesofflyersuchasthegyro-plane,heli-copter,andornithopter.Afterconstructingandtestingmanydif-ferenttypesofaeroplane,experimentershaveproducedthreegeneraltypesofma-chinewhichcanprovetheirabilitytotaketotheairunderfavourableconditionsandTheScienceofAviation.turbancestobeovercomeare,first,fore-and-aftoscillationresultingindangerousdownwardplunges;second,lateraloscilla-tionduringchangesindirectionandvelo-cityofthewind.Fore-and-AftStability.—Thisproblemmaybesolvedbyhingingthesustainingwingsinsuchawayastopermittheirflex-ingbackwardandforward,adjustingthe<outreofpressuretothevariationsinve-locityofthewindandtochangesintheangleofincidenceofthemachinetotheaircurrent.ThisisthewayofthebirdsanditwasadoptedbyMouillardandlaterbyChan-ute,whoutilisedtheprincipletogoodef-fectinhismultiplewingglider,butthedevicehasnevertomyknowledgebeentestedonamotor-drivenflyer.Present-dayexperimentersprefertomaintainfore-and-aftbalancebymeansofhorizontalrud-dersandshiftingweightsormerelybyac-celeratingandretardingthemotor.Anyoneofthesemethodsmightbesufficientforordinaryconditionsbuttheyarecer-tainlyinferiortothewayofNature,whichispositiveunderallconditionsandhastheadvantageofautomaticactionwhichleavestheaviatorfreetoattendtootherthingsconnectedwiththemachine'smanagement.LateralStability.—Thesecondproblemconstitutestheprincipaldrawbacktothedevelopmentofaeroplaneswhethertheybeofthemonoplane,multi-plane,Langley,orChanutetypeandasyetnosatisfactorysolutionoftheproblemhaseverbeenmadepublic.Somefewexperimentershavemadeindifferentattemptstomaintainlateralba-lancebymeansofsomespecialattitudeofthewings,shiftingweights,orverticalkeels,butthegreaterproportionofdesign-ersareeitherentirelyignorantoftheim-portanceofthisfeature,ortheypurpose-lyignoreitforreasonsthatreflectnocreditontheirinventiveability.Thewritermadeacarefulstoidyoftheproblemoflateralbalanceduringexperi-mentswithtendifferentaeroplanes,butthisworkhadtobesupplementedbysev-eralmonthsofconcentratedtheoriticalin-vestigationbeforeasatisfactoryplanwasfound.156



ThefirbtaeioplaneofthisAssociationwasde-scubed(withanlllustiation)recentlyinPRO-<>RkSS,anditsflightofoISleetchronicled.Itcametognetthioughthebucklingofthetailmciteual,asdescribedatthetime.Anewone,knownas"White"Wing,"hasbeenconstructedbytheAssociation,andthoughithasnotmanagedtoflymoiethanIUU7feet,andthatwithone''touch,"itisspokenotwithgieatlespectb>thecuticfaottheAmeiicanside,whofindmitsome\entjootlpoints,abonemightexpecttiomcon-nectionwiththem\enti\egeniusotJ)iGraham-BellThesema\belecogmsedmthedeseuptiou(ScientificAmei'ican'b)wepublish;butiti&alsorecognisablethattheiememanydetects.suchastheneed±01exampleoiaspecialtiackforen-ablingtiemachinetouse.Fromthepublisheddescriptionwetakethefollowing:—Besidethehorizontalrudder111fiontforcon-trollingtheelevationoftheaeroplaneandmain-tainingitsforeandaftequilibrium,theieistheusual\erticalniddeiforsidesteennginthemiddleottheboxtail,whileinadditiontothisthewingtipsaiepnotedhonzontallyabouttheirfor-waidedgesandmadetomoieupanddownslightly111turningacoinerbymeansofacordwhichrunsthioughpulleysatthereaicomers,oftheupperplane,andwhichisattachedtotheaviator'sbody.Theinstmctheleaningtoonesideofthea\iatorinmakingaturnisthususedtosetthewingtipspropeily.Thenewaeroplanehasdoublesuperposedsur-facesTherearetwodistinethefeaturesinthedesign.Thefirstisthegeneralprincipleandanangementofthetrusswhichsupportsthetwosurfaces,andthesecondastheshapeofthesur-facesthemselves.Inthismachinethetrussdiffersradicallyfromordinalydesigns,beingadoublebowstringtruss,whichwasfoundtoh.uestiuctmaladvantagesinertheflatbudgedesigncommon]}used.Theotherfeatiueswhichdistinguishtlcmachinefiomthousualtypeofdouble-deckmachineslieintheshapeotthesuppoitingsurfaces,whichareverymuchlikeabud'swmginplan,taperingtowardthetips,andatthesametimedecieasingincunatureAwoodenpropellerisused,withaneight-<*ylindoj40hoise-powerCurtissair-cooledmotoiThepiopeller'sdiameterisGteet2inches.Thepitchisaboutequalindiameter.Atabout1,200R.fM.,withthemotorde\eloping25horse-power,thepropellerdevelopssome245poundsthrust.Theaeioplaneis42feet6incheslongfromtiptotip,and4feetdeepattheoutsidepanel.Ithasatotalsuppoitingsuifaceot408sqiuuefeet,whileitsweightis431pounds.Inflight,thelateialstabilitjofthismachinewa&remarkable.InappearancethemachineisthesameasthefirstbuiltbytheAssociation,whichwasillustratedinoneofourrecentissues.wirewheels.Itstotallengthis6.2meters(20.34feet),anditsweight,includingthefourwheels,is50kilogrammes(110%pounds).Theaviator'sseatislocatedatoneendofthemotorinthecentreoftheframeThemotorisprovidedwithapulleyfora100-millimeter(3.93inches)widebeltonthisend,andthisenablesittodrivethetwolargewire-spokedpulleysthatcarrythepropellerblades.Thebeltusedis22meterslong(7218feet).Thepropellorsareofvariablepitch,andthechangingo±thepitchisaccomplishedbymeansofwirecablesattachedononehandtotheedgesofthepulley,and,ontheother,totherearmostedgeoithebladeframeatabouttwo-thirdsofitslengthalterihbtpassingo\erafixedpinonthetoiwardedgeofsaidframe.Thesystemisdouble,!iiordertowithstandthesuddenstrainsproducedmistartingandstopping.Thusitcanbeseenthebladeisentirelyatensionmember,andthepullonthecables,combinedwiththerotationoftheinnerendsoftheblades,permitsthevariationofpitch.Thetotalweightofapropellorcompleteis241/6kilogrammes(54pounds).Afterithasrisenintheair,thehelicopterispropelledforwardbythedowndraftofairagainstthetwoinclinedplaneslocatedateachendoftheapparatus.Theseplanesconsistofframesofflattenedsteeltubescoveredwithsilk.Theyare21/.meters(82feet)longby60centimetersCorvuHelicopter—TheAviator'sSeatWiththeAerialExperimentalAsso-ciation'sSecondAeroplane.AfterwinningtheMiehelinCupMr.WilburWrighttookMr.Barthou,theMinisterofPublicWorks,withhimandkepthimintheairandgoinghardforfourminutes(3min.58sec.tobeprecise),afterwhichthepairproceededtoLemansandwereentertainedata"yind'honneur."FrenchMinisterofPublicWorks.AdistincttypeistlieHelicopterofM.Cornu,ofParis,anillustrationofwhichappearsintherecentissue.AFrenchwriterthusdescribesthemachine.—Thehelicopterconsistsofamamframein.theshapeofawideU.Thisframeismadeoflargediameter,thinsteeltubing,andeacharmofitisreinforcedbythreesetsofsixsmalltubeseach,placedatrightanglestothemaintubeandhavingtheirendsconnectedbylightsteelcablesformingahexagon,whilelongitudinalguysalsorunfromtheouterendsofthelargemaintubesoverthetipsofthesmallerones.InthemiddleoftheZ-shapedframethusformed,ismountedan8-eylinderAntoinettemotorof24horse-power.Theframeismounteduponfourpnenmatie-tiredbecarriedbyourwarshipsandco-operatewiththeminnavalmanoeuvres.Thechangeswhichwouldbenecessarytotrans-formamilitaryintoanavalaeroplanearenotbyanymeansradical,andinvolvemere-lythesubstitution,forthepresentskidsorrunnersoftheWrightmachine,orthebicyclewheelsusedbytheFarmantype,ofsomeformofboat-likestructure,possess-ingsufficientdisplacementtocarrytheweightoftheaeroplane.AlthoughtheLieutenantnaturallyisnotmakingpublichisplansatthistime,itisfairlycertainthatapairoflong,narrow,andfinely-modelledhulls,attachedbelowthemaehme,willbesubstitutedforthepresentwheelsorrunners.ThesemustnecessarilyweighmorethantheWrightbrothers'skids;buttheyneednotbesoverymuchheavierthanthecumbersomewheelsandframingoftheFrenchmachines.Whenwerememberthatalthoughtheracingskiffusedinscullingracesweighsonly25to27pounds,itiscapableofcarryinganoarsmanweigh-ing200pounds,itwouldseemtobequitepracticabletobuildtwoshellsweighingbutlittlemorethanthecarryingequipmentofalandaeroplane,eachcapableofcarryinghalftheweightofthemachine,orsay500pounds.Comparedwiththedifficultiesofstartingonland,thenavalaeroplanewouldbeatadistinctadvantage.Ourbattleshipsarecapableofmakingfrom18to20miles,andourcruisersfrom23to30milesanhour.Thislastisthespeedofourfastscoutcruisersofthe"Salem"class;anditwouldbemorethansufficienttoenabletheWrightmachinetoriseintotheairandcommenceitsflight.Inpractice,theaero-plane,furnishedwithitspairofshells,wouldbeplacedupontheforedeck,andtheshipturnedheadtowind.Whenthespeedoftheshipthroughtheairap-proachedthepropervelocity,theaero-planeengineswouldbestarted,andthemachinewouldleavethevesselataheightoffrom20to30feetabovethesea.Theaerialscout,risinghighintotheair,wouldcommandavastfieldofobservation,andpossessingaspeednearlydoublethatofthewarship,itcould,upondiscoveringtheenemy,quicklypassoverhimforpurposesofobservation.Onreturningtotheparentship,themachinewouldswingroundintothewindandcomedowngraduallyuntilitrestedonitsshells,whenitcouldbetowedalongsideandonboardbyaboatcrane.Itisnotdeniedthatincarryingouttheseoperations,seriousdifficultiesmightbeen-countered.Forthepresent,atleast,anduntiltheaeroplanehasbeengreatlyim-provedinstability,power,andeaseofhandling,itwouldbeimpossibletomakeanysuchflightasabovedescribedinroughweather;butincalmweather,andeveninmoderatebreezeswithaneasysea,wecanseenoreasonwhyitshouldnotbeac-complished.Wearemovingfastinthesedays,andthewonderfulflightsoftheWrightbrothershavesofarestablishedponfidenceinaeroplaneflightthattheat-tempttoproduceanavalaeroplanewillbewatchedwiththegreatestinterest,andnosmalldegreeofoptimism.formanymonths.Patriotisminclinesustobelieve,butprudencemakesussceptical,especiallyafterreadingofthelastpublicappearanceoftheaeroplanewhichMr.CodyisperfectingleisurelyfortheBritishArmyOnJanuary6ththemachinewasdraggedoutatFarnborough,inpresenceofColonelCapperandsometwentyspecta-tors,andperformed.Foratimethein-ventorexplainedthedifferencebetweenthisbrilliantsuccessandthepreviousfailuresofsomewhatsimilarpattern.ThenhecareeredbackwardsandforwardsalongthegrroTindv.ithn.sqiiarlofengineershang-ingon,andonthereturnjourrneytotheballoonenclosure"thefrontwheelsonceleftthegroundforthefractionofasecond"Itisatalleventsclearthatthenewmachinecannothavebeentheoff-springofMr.Cody'sbrain.TheCornuHeliocopter.PROGRESSMarch1,1909AnewspaperhassurprisedtheworldwiththeannouncementthattheBritishArmydepartmentofballooninghassur-passedallrecordsofaviationwithanewaeroplane.Itistheresultofexperiments,conductedinremotepartsofthecountryNewBritishArmyAeroplane.CobnuHelicopter—GeneralView.(1.97feet)wide.Theyarearrangedtopivotonahorizontalaxispassingthroughtheircentrefiomendtoend,andmountedontwosupportsex-tendingoutfrombelowthecentreofthepulleyhubTheinclinationoftheplanescausesthefOlf01wardmovementofthehelicopter,whileby-swingingthemaroundtothedesiredpoint,themachinescanbemadetoturntotherightorleft.Theyarearrangedtobeoperatedbytwoleversconvenientlyplacedbesidetheoperator.Inmak-ingacircle,theplanesarenotsetparallelwithrespecttothelongitudinalaxisofthemachine,buttheyarebothturnedtoonesideortheotherofsaidlongitudinalaxis,sothattheyareinlinewithtworadiiofthecirclewhichthemachineisde-scribing.Thetotalweightoftheseplanesis0kilogi.immes(10SIpouids).157



InEnglandthewarofprejudiceagainstmotoristscontinuesunabated.AtCam-bridgetheUniversityauthoritiesareimpos-inggallingrestrictionsthatwillmakeitvirtuallyimpossiblefortheaveragestudenttomotorandpreservehisself-respect.Everypettyvestrymanoftheshiresseemstospendhalfhistimedevisingschemestotrickthemotoristtohisundoing.Thelandisclosesetwithpolice-traps,andateverylikelycornerstandstheparishconstable,watchinhand,grimlywaitingtodroponsomemotorist—greatlytothejoy,onesup-poses,ofthecriminalclasses.TheLondonCountyCouncilhasclosedtheparkstopersonslearningtodrivemotors,whohaveprofitedmuchbytheirpracticeinunfre-quentedcorners,andharmednobody.Inshort,thepersecutionofthemotoristisatitsheight,andthethinghasgonesofarthatthereissomereasontohopethatprettysoonnowweshallhavetherecoiltocom-mon-sense.*vItmustberememberedthatwithaUthisEnglishtalkofthedangerofmotorvehicles,thereisafarhigherpercentageofaccidentscausedbyhorse-drawnvehiclesthanbyautocars.Buthumannatureintheparishesisasqueerathingin1909asitwasin1606.Whenabrewer'sdrayoragrocer'scartknocksdownandkillssome-body,thereisamurmuringofsympathy,aperfunctoryinquest,andtheincidentisclosed.Butifanautocarrunsoverahen,alltheprovincialpaperscomeoutwithscareheadlinesaboutthe"TolloftheMo-tor."Policemisstatementsastomotoristsrunprettyclosetotheperjuryline,andtheaveragemagistrate(whothinksnothingbutthethoughtsofhisforefathers)almostin-variablybacksthepolice.LordSavile,himselfamagistrate,butmodern,hasfor-mulatedadefinitecomplaint.Heallegesthattheevidenceofthepoliceisnotalwaystrustworthy,andthatallsensibleandun-prejudicedmagistratesagreethatthepolicewouldbefarbetteremployedmendeavour-ingtocatchmurderersandburglars,whonowpursuetheircallingswithoutinter-ruption,becausetheofficersarelyingbe-hindfences,trappingunoffendingmotor-istswhomaybeexceedingthespeed-limitbytwomilesanhouronaclearroad.Un-happilyforthemotorists,mostfortunatelyfortheburglars,sensibleandunprejudicedmagistratesarerarerinthesmallertownsofEnglandthandaisiesinDecember.InNewZealandthingsarebetter.Wearenotpledgedtokeepinviolateanyout-worntraditionoftheTudorperiod,andwearenotofnecessityhatersofnewthings.IntheEnglishcounties,Mr.JusticeShal-lowandhismyrmidonsobjecttomotor-Motors,Motorists,andMotorMatters.ears,justastheyobjectedtorailwaytrainsandsteelpens.''Ourancestors,''theysay,meffect,"knewnothingofthesethings;wherefore,thesethingsarevile,andmustbeputdown.''ThisessentialcontagionofparochialismliesheavilyonEnglandItisinthekitchen,andmtheWarOfficeAllthegoodsquiresandtheirrelationsareproudofit.MotoristsmNewZealandowemuchoftheirreasonablelibertytothefactthattherearenosquires,andfewmencantracetheirancestrybeyondthesecondstepback.Andsomepartofthelibertyen-joyedisdoubtlessduetothefactthatNewZealandmotoristsare,asaclass,keeneronkeepingthelawthanonbreakingit.Theydonotsuffertheirritationofaconstantconspiracytoannoy,andthustheylookwithfriendlyeyesonpolicemen,countryjustices,pedestrians,androadsidehens.D.V.,whoseemstobeasomewhatex-travagantperson,writestoProgress:—Iamnotamotoringman.Idon'tknowany-thingaboutthemachines.AlthoughIhavesmeltthemforyearsnow.Ionlyhadni\firstridetheotherday.Andmyhairisstillstanding.Iknowamanwhohasrecentlybeenlearningtodrive,andwhenImethimonthedayIamtalkingabouthesaidhehadlearntitall.ThatwasatKhandallah.Hesaidheshoulddrivemeintotown,andItimidlymurmuredagrievedassent.Iclimbedintotheaffairandsatbesidehim.Hepulledonabigpairofgloves,sethisjaws,squawkedwiththetooterthing,andthemachinejumpedfortheNgahaurangaGorge.TheGorgeisacomplexdrop,fullofsharptwistsanddangerousindecisions;andmyman,whohadnowlearned,didmostofthedistanceflying.Whenhekepttherodd,hewaseitherskirtingaprecipiceorgrazingacliff;buthalfthetimehewashittingthings,andleapingforwardlikeakangaroo.Atonepointthereisalongloopmtheroad.Hedidn'ttaketheturnquicklyenough,sothecarjumpedover.Itwasonlyourspeedsavedus.WhilewesailedthroughtheairIlookedoverthesideintoablueprofundityandprayerfullypreparedfortheworst.Itwasmyfirstexperienceofanaeroplane,andIknewthatWilburWrightmustbeaverybraveandrecklessman.Butfor-tunefavourstheidiotic;justasIwaspre-paredtodiewestrucktheroadagainonaslantandskiddedononewheelroundthehundredyardsorsoofthenextcurve.Thenwegrazedthefrontsofseveralcot-tages,stampededfourteendogs,andfinallyfellnoisilyonKaiwarra.M\mantoldmethatdrivingamotorwastheeasiestthingonearth,onceachaphadlearnthow.ItoldhimIwasquiteconvincedofit.Astoaeroplanes(oraerodromes—takeyourchoice)youwillfindanadmirablearticleontheWrightsachievementsinthelastnumberofEverybody'sMagazine.Amongamultitudeofhoppersandgliders,Farmanandoneortwoothershaveflownwithsome.success;butthereisadequateproofthattheWrightsarenowflying1withcompleteconfidenceandsecurity.Theyhavesolvedtheproblem,sofarasHero-planesareconcernedButthereareessen-tiallimitationstothepossibilitiesofthenewthing.Withmotorsastheyare,withaeroplanesofstrictlylimitedcarryingca-pacity,thenewflyerscanmakenoverylongflights.But,evennow,theymayrevolu-tionisewarfare.AnaeroplaneliketheWrightscouldeasilj'sweepoverafortandb,ydroppingonechargeshatterittodust.Itmarks,forwarpurposes,analmostin-finiteadvanceontheballoonidea.Forthisreason,itiscurioustonotethattheEnglishWarOfficehasnotsecuredtheWrightortheFarmanaeroplane,butisstillexperi-mentingwithhoppersandgliders.ThelessonsoftheBoerWarareforgotten,andtheWarOfficeremainsthestodgiestanddullestdepartmentmBritain.Itismerelyahigherextensionofthestodginessanddullnessthatleadstothepersecutionofmotoristsmtheruraldistrictsandpro-vincialtowns.Ifsomebodydoesn'twakeupsoon,there'llbeagooddealtobeanxiousaboutThegrowingpopularityofsmallcarsbe-comesmorenotableinEuropeeveryday.IntheEnglishMidlands,theprincipalde-mandisforcarsfrom8h.p.to16h.p.,atpricesfrom£200to£350.SouthWalesdemandscarsoffrom12to15h.p..four-cylinder,twoorfiveseated.Andsoitisrightthrough.Peopleofmoderatemeans(theaveragemotorists,thatistosay)aregettingtiredofheavycarsthatarecostlyinup-keepandoffernospecialcompensat-ingadvantages.Inshort,theinstinctofemptydisplayispassing,thepeacockperiodiswell-nighspent.TheintroductionoftaxicabsinMel-bourneiscausingmuchdiscontentamongthedriversofordinaryhansoms.Thedriversofthetaxis,aresmartlydressed,courteous,intelligentfellows,andtheirchargeisregulatedtoapennybytheusefullittledial.Also,thevehiclesareclean,comfortable,andswift.Cabbieofthehansomsseeshislivelihoodthreatened;butCabbieofthehansomshashimselftoblameinlargemeasure.Melbournecabfares,asfixedbylaw,arenotexcessive,butMel-bournecabmenarekeenonanychancetoextortmoney.Meantime,whilewehavenoknowledgeoftaxicabscomingtoWel-lington3ret,theyarecomingtoChrist-church.Itisanexcellentthingthattheyshouldcome;andthesoonertheycometothecapital,thebetter.Theby-lawregu-latingcabfaresinWellingtonisafarceinpractice.ScoresofpeoplewhocanaffordMotorsMotoringMarch1,1909PROGRESS158



March1,1909PROGRESSpooroftheearthhidethemselvestogether....Theyarewetwiththeshowersofthemountains,andembracetherockforwantofashelter...Hedrawethalsothemightywithhispower;harisethup,andnomanissureoflife.''Jobwaspro-bablyamagistrate.*#*TheEmperorofAustriatookhisfirstmotorridetheotherday.IthadtakenthecourtexpertsagoodmanyyearstodecidewhethertheEmperorcoulddoathinglikethatwithoutsomeforfeitureofhisdignity.Duringtherecentperiodofmilitaryac-tivityinRoumania,thePrefectofPolicedrewlots,andcalledonanumberofauto-mobiliststolendtheircarsandtheirser-vicesinconnectionwiththeschemeofmobilisation.Theresponsewasgenerousandready,andtheeffectofthetrialsprovedentirelysatisfactory.Onlyonemotoristshirkedhispatrioticobligation.Hehidapartofhisengine,andpleadedthathismachinewasoutoforder.Forthatpieceoffollyandgreedheistostandhistrialinthecriminalcourt.=:•-*Thetotalnumberofmotorvehiclesre-gisteredinLondonuptotheendofNovem-berlastwas36,044,and92,912drivers'licenceshadbeenissuedsincethepassingoftheMotorCarAct.Therearenow2,200motorcabsplyingforhireinthecity,andalltheindicationspointtotheprobabilitythatthecabhorsehastogo,asthe'bushorsehasgone.Ascomparativelyfewcab-menlearntodrivethemotorcabs,theout-lookfortheordinarycabbyisgrave.Butitisnoworsethantheoutlookfortheaver-ageordinarycompositorbecamewhenthelinotypewasintroduced.**=•*InthisconnectiontheregisteringfortheUnitedKingdomisinteresting.ThefigurestoSept.30lastweresuppliedbytheRegistrationsOfficertotheRoyalAuto-mobileClub,andhavejustreachedtheDominion.Thenumberofvehiclesregis-tereduptoSeptember30,1908,isshowntobe154391.ofwhich71,381wereforprivateuse,12.104fortradepurposes,and5,880aspublicconveyanceswith65,026motorcycles.Ofthetotalnumber137,345motorvehiclesbelongtoEnglandand"Wales,10.907toScotland,andtheremaining6,139toIreland.TheCountyofLondonneces-sarilyclaimsthegreatestfigure,namely,34.908,whichshowsanincreaseofabout175percent,inthethreeyears.The1908totalof154,391compareswith74.308(in-cluding37,665motor-cycles)in1905.ItisinterestingtonotethatthetotalnumberofvehiclesonDecember31,1904.was51,549,ofwhich27,348weremotorcycles.*#*SomeinterestingfactsaregiventhatgotoexplainthegrowingpopularityinEng-landofsmall-poweredcars.Asingle-cylinderSizaire-NaudincartravelledinvariouspartsofEngland7,713milesbe-tweenAugust3rdandSeptember14th.Totalcostofrunning,includingpetrol,oil,andgaragecharges.£309s7d.Threehun-dredandfifteengallonsofpetrolwereused,andtwenty-onegallonsoflubricatingoil.Thecostworksoutataslightshadeoverapennyamile,inclusiveofallcharges.Itwillbeseenthatsuchacar,keptathomeandusedforordinarypurposesofpleasure,wouldbeaveryinexpensiveluxury.Ofcourseitwouldcostmoreouthere,buteverythingcostsmoreouthere.Andthetheoryisthateverybodymakesmore.cabswillnottakethem,becauseoftheexorbitantfaresdemanded.Passengersarrivinginthecitybyrailandboatarefleecedeveryday.ThemanwhoiscuteenoughtoputonalineoftaxieabsinWellingtonwillmakemoney.ifz>fc3kAberdeenshireisnotedfordrunkenness,socialsqualour(itemsnotspecified),Sun-dayreligion,andexcessivelip-morality.Also,anymanconvictedofhumourinAberdeenfallsatonceundersuspicionofatheism—ifnotworse.Forthisreason,oneisinterestedtonotetheopinionofanAberdeenshireCountyCouncillorthat"noman,fromthePrimeMinisterdownwards,canbetrustedtodriveamotor-carandre-tainhisintegrity."#=*#VerycommendablearetheordersissuedbySirFrederickMilnertohischauffeur.—1.Tokeepwithinthespeedlimitasfarashecan,evenontheopenroads.2.Toslowdowntoundertenmilesateverydangersignal,oratanyturningwherehecannotclearlyseewhatisontheroad.3.Nevertoexceedtenmilesinanyvillage,whethertheroadisclearornot.4.Togivethewidestpossibleberthtoalltraffic,whetherwheeled,bicycles,orpedestrians.5.Topullupatonceifanyanimalshowssignofnervousness,orifthedriverorriderholdsuphishand.#\u25a0*=$FromAmericacomesasetofrulesforpedestrians,which,thoughquitetoogoodtobetrue,willyieldsomemodicumofgentlejoytotheharrassedautomobilist:—1.—Pedestrianscrossingstreetsatnightshallwearawhitelightinfrontandaredlightintherear.2.—Beforeturningtotherightorlefttheyshallgivethreeshortblastsonahornatleastthreeinchesindiameter.3.—Whenaninexperiencedautomobiledriverismadenervousbyapedestrian,heshallindi-catethesame,andthepedestrianshallhidebe-hindatreeuntiltheautomobilehaspassed.4.—Pedestriansshallnotcarryintheirpocketsanysharpsubstanceswhichareliabletocutautomobiletyres.5.—Indodgingautomobiles,pedestriansshallnotrunmorethansevenmilesanhour.6.—Pedestriansmustregisteratthebeginningofeachyearandpayalicencefeefortheprivilegeofliving.Thereshallbenorebateiftheydonotlivethroughtheentireyear.7.—Pedestrianswillnotbeallowedtoemitcigarettesmokeonanythoroughfareinanoffensiveorunnecessarymanner.8.—Eachpedestrianbeforereceivinghislicencetowalkuponahighwaymustdemonstratebeforeanexaminingboardhisskillindodging,leaping,crawlingandextricatinghimselffrommachinery.9.—Pedestrianswillbeheldresjonsibleforalldamagesdonetoautomobilesortheiroccupantsbycollision.Despiteallthistalkwehearoftheawak-eningofChina,theaverageChineseinhishomelandhasaprofounddislikeforeverysortofmotor.HetakesthistobethelatestandworstexpressionoftheutterdevilishnessoftheForeignDevils.Itdis-turbshisdeeply-rootedbeliefinimme-morialobservances.Sothatrecentlygreatdissatisfactionresultedwhenanirrepres-sibleFrenchman,richinfaith,establishedagarageinPekin.ThemanfromPariswouldseemtobesomewhatofahumouristinhisway,forheopenedhisshopintheStreetofGreatTranquility.###ButoutsideChinatheChinesegenerallytakekindlyenoughtotheseverymodernin-ventions.TheStraitsChineseinSingaporehaveamongthemsomeofthebestfellowsinAsia,andsomeoftheseareverycheerfulmotorists.Theyhavebeenenthusiasticcyclistsformanyyearspast.Theroadsintheislandareexcellent.Theclimate(whichhasbeengrosslymalignedbyamultitudeofpersonswithnoauthority)isequableandgood.Europeanresidents,wholivetheirgladlivesjoyouslyenough,areenthusiasticmotorists.Itisaverymixedcommunity—onecensusthereweretwoEsquimauxincludedinthereturns—andthereareallsortsofcarsinthesettle-ment.AllthatMalayancountryoffersgreatattractionstothetourists,partlybe-causemostofitisasyetunspoiledbyglobe-trotters.MotoristsinAmericahavediscoveredanewamusementofapparentlyendlesspossi-bilities—theapplicationofthespeedometertothetestingandcomparisonofanimalspeeds.Ajack-rabbit(ananimalcloselyakintoourhare)pacedacarinKansas,ataspeedvaryinginelevenmilesfromthirty-eighttoforty-twomilesanhour.Acotton-tailrabbitwentfromtwenty-threetotwenty-sixmilesanhour.Atwo-year-oldsteerwentateighteenmilesanhourand"hatedtobeconquered."Ahorse,ontheotherhand,invariablydodgesthecontest,boltingupthefirstsideroad.One'sideasofthewisdomoffowlsneedtoberevisedinthelightoftheseAmericanexperiments.Thusitwasdiscoveredthatthegoosein-variablygetsofftheroadwhenacarap-proaches,whileahengetshazedandflurried,andcan'tmakeuphermindwhethersheshallracethecarortakeonesideortheother.Theturkeystandsonitsdignity,"sometimesatrifletoolong,"andisnotascautiousasthegoose."V$fcAProgressman,loadedwiththesefactsandaconsiderablesupper,dreamtthathewasdrivingacarfromWellingtontotheHutt,earnestlyonthelook-outfornaturalphenomena.Apoliceconstable,chasingArchibaldMcNeill,wasfoundtobemakingtwomilesanhour.Arailwaytrainbe-tweenPetoneandLowerHuttgotuptosevenanda-half.Aquarryman,makingforaplaceofrefreshment(9.55p.m.)taxedthemachineashereeledoffthirty-three.Apoliticianwhohadbeendiningoutdidoneandaneighthin3,455zigzags.Nohensorrabbitsentered,anditwastoosoonafterChristmastohopeforagoose.Eveninregardtotheinnocentsportofmotoring,internationalcomplicationsmayensue.TheotherdayinLondon,achauf-feurwaschargedwithexceedingthespeedlimit.HefacedtheBenchwithaboldfront."Idon'tthinkyoucaninterferewithme,''hesaid.''Ihaveorderstodrivefast,asIhaveroyaltyonboard."Itprovedthattheyoungmanhadbeendriv-ingtheSultanofZanzibar.Now,theideaofroyalty,plainorcoloured,doe*,mightilyimpressandoveraweanyEnglishmagis-trate,andthepleathatsovereignswereexemptfromalllawsregulatingspeedhitthemagistrateconcernedveryhard.HemadehastetoadjournthecaseuntilthechauffeurshouldproducehisauthorityPresumably,whenthechauffeurproducedproof,hereceivedanabundantapology,apension,andthefreedomoftheCityofLondon;butasthemailleftbeforethecasewasdecided,allthatismerematterofconjecture.ThefirstdefinitereferencetomotorsandmotoristswillbefoundinthewritingsofJob,theesteemedphilosopherofUz."Theyturntheneedyoutoftheway;the159
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DeathofMr.Singer,tkeCycleKing.Whenthisinterviewerwasanews-papercoltinCalcutta,Mr.G.G.Lar-mourivasatrustedofficerofoneofthebigIndianbankingcorporations.Then,astheyearsslippedby,hebecameanenthusiasticmotorist.Hebecamefamiliarwiththemainroadsandby-waysofthegreatcountry,thevalleysandthehills.Andfondnessforthemotor,backedbymuchexperienceinallsortsofclimatesinallsortsofroads,,begatsuchfamiliaritywithenginesandcarsthatto-dayMr.LarmourispracticingasamotorengineerinWellington.Ofhismanyout-of-the-waytoursinIndia,thisisthebriefstoryofone,toldprettymuchashetellsit.abridgeIwastocrosshaddisappeared.Thecarwascarriedacrossslungonpolesbyfortycoolies,andatsixo'clockIgotintoUri.Itwasstillraining—thesortofrainthatseemstopenetratetoone'sbone,butnotespeciallyuncomfortableinthattemperature.Ihadanothernightinadak-bungalow,andwasontheroadagainateighto'clocknextmorning.AttenIpassedtheMohurraElectric"Works,andat11.30IranintoBaramulla.Ileftthereagainat12.30,andreachedSrinagarattwo.''Thatisabaldstatementofroute.Therestyoumustfillinforyourself—thestupendouslovelinessofthetypicalHima-layanscenery,theodourofthepinesanddeodars,theunspeakablebadnessoftheroads,andallthat.Andyoucanputinwhatyoupleaseconcerningwhatyoure-memberofthequaint,compellingpictur-esquenessofSrinagar.ThecapitalofKashmirisverybeautiful,andithasbeenbeautifullydescribed,timesoutofnumber.TheMaharajaofKashmirandJammuisSirPertabSingh,X.C.S.I.HisbrotherisGeneralRajaSirAmarSingh,Commander-in-ChiefoftheKashmirarmy.Verycharmingmen,bothofthem.TheMaha-rajaownsaSunbeamcar.TheMaharajaisinmanyrespectsanenviableperson.Hehasadelightfulestate,andadeliciouscapitalinthevalleyoftheJhelumriver—awonderfulvalleyseventymileslongbyfortybroad,withanaverageelevationof4,000feet.Theclimateissuperb.YouhaveTomMoore'ssolemnassurancethatoneKashmiriwomanwasmarvellouslybeautiful,althoughyouwouldneverhaveguesseditforyourself.Thereisanyquantityofgame—goodshootingevery-where—barasingh(theKashmirstag),markhaw,ovisammon,ovispoli,allsortsofanimals.Duringtheseason,too,theMahsirfishingisasgoodasanyinIndia.TheJhelumisahugetumultuoustorrentmostofthetime.Itbringsdownsleepersfortherailwayfromtheenormousforestsupabove.TheroadthroughfromKohala(135miles)followsthevalleyoftheJhelum.Itismuchfrequentedbytongas,bullock-carts,andekkas—allverypicturesqueandquiteinthepicture,butalladreadfulnuisancetothemotoristYouhaveriddeninanekka?Thenyou,too,knowtheanguishofmotion.Arideoncamelbackisabsolutereposebycomparison.Theroadisdangerousenoughinmanyplaces,quiteapartfromthevehicularob-structions.Therearemanyhairpin-bendsinit;itissometimesverynarrow,andoftenvillainouslybad;therutsattimesareveritablechasms."Mycarwentthroughbravely.Ihadnotroubleofanysort.Theonlypartthathadtobeadjustedrightthroughwasthecontact-breaker,andthewaterhadtobechangedfrequentlyandoccasionalstop-pagesmadetoallowittocooldown.Thesecretofenjoyabletouringistotourinacarthatyoucantrust."Yes,it'sagreatcountryformotoring,anditwillbebetter.Asthenumberoftouristsincreases,theroads,wheretheyarebad,willbeimproved.Thereisplentyoflabour,andtheGovernmentofIndiaisaGovernmentofkeenintelligence.ThemorepeoplevisitIndia,thebetterwillIndiabeunderstood,andthebetterIndiaisunder-stoodthebetteritwillbeforallconcerned.Therearegraveproblemstobefacedoutthere,andwhenignoranceandprejudiceoperateinotherpartsoftheEmpire,newhindrancesareputinthewayofthesettle-mentofthoseproblems.''
Mr.C.C.Larmourhasrecentlyestab-lishedhimselfinWellingtonasapracticalmotorengineerandspecialist,aftermanyyearsofexperienceinIndiaandEurope.Mr.Larmourwillgladlygivemotoriststhebenefitofhisunbiasedopiniononallmat-tersconcerningmotors,tyres,etc.Hedoesnotrepresentanyparticularmakerofcars,andmakesrepairsaspeciality,whichheat-tendstopersonallyattheresidenceofcarowners.Intending"purchasersofcarsshouldcallon,orcorrespondwith,Mr.Lar-mourat11NorwichChambers,oppositetheBankofNewZealand.ByUnfrequentedRoads.RawalPinditoSrinagar.March1,1909PROGRESSWeunderstandthatthismachineisgrowinginfavour,asindeeditdeserves,onaccountofitsgoodqualities,whicharelightness(itweighsonlyTOlbs-,speed(thirtymilesanhouratacostofoneandthreepence),climbingpower(upto1in8withoutassistance),andgreatsimplicity.Itis,besides,freefromjerkiness,runningsmoothlyalways,andcanbehandledwitheasebypersonsofmediumphysique.Thecostofoneweknowofhasbeenworkedoutforrunningupkeepanddepreciation(10percent.)to2s5%d.for100miles.OneWelling-tonfirmestimatesthatitstravellergetsthroughaweek'sworkintwodayswithonemachine,andanotherhassixoftheminuse.LaMotosacoche.ThereisamovementafootinEnglandtohelpdeservinggirlsintothemotor-drivingbusiness.Astotheabilityofgirlstodrivetherecanbenodoubtwhatever,sincemanyladiesareexpertdrivers.Butthecomingofthechauffeuse—ifsheistocome—opensafertilefieldforconjecture."Yes,Imotoredprettywelleverywhere,a1onetimeoranother.India'sanen-thrallingcountrytomotorin,spiteofdraw-backs.Experiences?Mydearchap,lifeinIndiaisalongandcontinuouschainofexperiences;youknowthataswellasIdo.Touringexperiences,youmean?Well,I'yedrivenmycarallovertheIndianfrontier,fromDeraIsmailKhantoPeshawur,andrightuptotheMalakand.Asfarasmotor-istsgo,itisaregionofimfrequentedroads.Youdon'tfindrepairingshopsandgaragesatconvenientintervals.Amanhastotakehisrisksonhisownshoulders."IrememberatripImadeashorttimeagofromRawalPinditoSrinagar.Caral5h.p.DeDion.Istartedatteno'clockonemorningtowardstheendofOctober,andreachedTret(3000feet)at12.30.Wentrighton,andreachedMurree(7200feet)at3p.m.Changedwaterthreetimesgoingup.ThefirstsixteenmilesoutfromPindiisasteadyslowup-gradient.Thenthereareninemilesupanddownthroughlowhills.Thenthereisafourteenmilesstraightclimbtothe7000feetlevel.IleftMurreeafteranhour'sstay,andfree-wheeledtoKohala—twenty-sixmilesdownhilltothe1500feetlevel.OntherundownIwentintothebackofabullock-cart,withtheresultthattheradiatorbeganleaking.Igotitrepairedatalocaltin-smith's.Bullock-cartsareoneofthestand-ingnuisancesofthoseroughroads.De-spitetheirgoodintentions,theyalwaysseemtodothethingtheyshouldn'tdo,andthelastthingyoucouldreasonablyexpectofthem.Still.IgotintoKohalawithoutseriouscasualties,andputinthenightthere."Youhavestayedindak-bungalows.SohaveI.Whyre-opentheseoldwounds?Thedak-bungalowsonthistripwerejustaboutthesameasonefindseverywhere—populouswithfleasandthings,fullofahauntingmustiness,devoidoftheslightestsuggestionofhomelycomfort.Theusualthingstoeat—stringyfowlsofmostuncer-tainflavour,vegetablesthataremysteriesindeed,curriesthatareoccasionallypass-able.Butinacountrywherehotelsarefewandfarbetween,onehaseveryreasontobethankfulforthedak-bungalows."IsetoutfromKohala,atsixo'clocknextmorning.FromthispointthereisasteadyinclinerightupthevalleyoftheJhelum.IreachedDomelateighto'clockandbreakfastedthere.Atnineo'clockIranthroughGurhi,andat10.30Iranintoawashofrain.Attwointheafternoon,threemilesshortofChikoti,IfoundthatMr.Singer,whodiedofapoplexyonJanuary4thlast,hadaremarkablecareer.HestartedasamechanicintheworksofPermandCo.,ofLewisham,spentthelatesixtiesinthesewingmachinedepartmentoftheManchesterCompany,andstartedintheearlyeightiesasacyclemakeronhisownaccount.Beingoneofaveryfewinthebusinessatthetime,andhavingveryinventivebrainsandmuchenterprise,hesoonmadeafortune.Aboutthemiddleeightieshegotintothehandsoltheno-toriousHooley,whofloatedthebusinessintoacompanyonacapitalof£600,000anddebentures£200,000.Therushforshareswasphenomenal,butthesubsequentprofitswerenot.AttheoutsetofhiscareerasamanufacturerMr.Singerowedagreatdealtohisname,theworldhavinggotitintohisheadthathewastheSingerofthesewingmachinecelebrity,andthemistakeprovedworthagooddealtohimfinanciallyandfromtheadvertisementpointofview.TheworldonlylearntthetruthatMr.Singer'sJubileecelebrationin1907,whenheassembledavastnumberoffriendsattheHotelMetropoleinLondon.Thereweretoastsandreminiscencesasusualonsuchoccasions,andthetruthaboutthenamecameoutthen.InlateryearsMr.Singerhadadistinguishedcon-nectionwiththemotorindustry.HismagnificentmansioninthesuburbsofCoventryhaslongbeenthetalkoftheMid-lands,wheregorgeousstoriesarecurrentofthehospitalitiesoftheCycleKing,Alderman,andgeneroussubscribertothefundsoftheLiberalParty.AmongtheguestswhohavetherebeenentertainedroyallywasLordMorley,forwhomthelateMr.Singerhadmuchveneration.161



PROGRESSvolutionisesurfaceeartraffic.Hepre-dictsthatstreetcarlineswillemploynonebutcarsequippedwiththenewbatterieswhenhehasdemonstratedtheircommercialvalue;thetrackswillbewithouteitheroverheadorundergroundwires,orrailsforthetransmissionofcurrent,andcom-parativelycheapstationsonlywillbeneces-sarywherethestoragebatteriesmaybechargedaftertheyhaveexhaustedtheirstoreofcurrent.Thereisnonewsofthepromiseddemonstration.Iftheinventorisright—andwhenhashebeenwrong?—agreatrevolutionintramtrafficisathand.Tramownershardpressedtokeeppacewiththetimesshouldwatchthisclosely.LATESTPOETEAITOFC.A.EDISON,WhoseStorageBatteryisjustcomingintouseonTramTracks.tainandAmerica.SeveralrepresentativeAmericansrepliedwithridiculeofwhattheychosetoconsiderthehideboundBritishprejudiceinfavourofweighty-costliness.ButbeforetheendthewholeweightofexpertopiniononbothsidesoftheAtlanticwasagainstthem,andtheend,whichwasthefinalreportoftheCommis-sionofEnquiryintotheQuebecdisaster,lefttheirprestigegreatlyshattered.DuringthesediscussionsoneparticularAmericanrailwaytrainandtrafficbridgewasmuchinevidence.ThiswasthebridgeatBlackwell'sIsland,overtheEastRiver,NewYork.IncomparisonwiththeQuebecdesign,thisappearedtobeofaLastmonthearlyitwasannouncedthatthislongpromisedstoragebatterywasabouttobepracticallydemonstratedinLondon.ThefactwascabledandnotedinProgress.Mailadvicesjusttohandstatethatthenewbatteryisforuseonstreetcarsystems.Theinventorissatis-fiedthatacarwillrunawholedaywithoutrecharging.Hehasexpressedtheopinionthattheuseofthenewbatterywouldre-AnotherEditionofQuebec.WhentheQuebecbridgefellintothewater,drowningsomanyworkmen,theabilityoftheAmericanengineerswasquicklychallenged.ProfessionalmenontheBritishsideofthewatersaidthattheysacrificedsoliditytocheapness,takingtoomanyrisks.Comparisonsofvariousde-signsforbridgeconstructionwerepub-lishedinthetechnicalpapersofGreatBri-strengthfargreater.Menrepeatedlysaid,''IftheQuebecspecificationshadbeenlikethoseofBlackwelTsIslandthingswouldhavebeendifferent."Butathoroughlyalarmedprofessionwaslookingintothings,andonceoutoftheFool'sParadise,wherethespread-eaglershadlivedsolong,theyquicklypouncedontheBlackwell'sIslandbridge,thenap-proachingcompletion.Thebridgehadcostbetweenfiveandsixmillionssterling;itwasthegreatestcantileverstructureintheworld,ithadtheprestigeofAmericawrittenlargealloveritsimmenseandim-posingdecks,trafficways,railroadtracks,andtherest.Aremorselessprofessionex-amined,checked,learned,inwardlydi-gested,andwithouthesitationcondemnedthebridgeasdangerous,insistinguponaninvestigationtodeterminetheactualstrengthofthestructure.TheBridgeDe-partmentoftheUnitedStatesconsented,andtheinvestigationwasentrustedtothreemen—ProfessorBurr,ofColombiaUni-versity,andMessrs.BoilerandHodge,bridgeengineersofNewYork—allofthempossessingtheconfidenceoftheengineeringprofession.Whiletheyinvestigated,thefearsoftheexpertsofAmericagrewtowhiteheat.Whentheyreportedtherevelationwasacatastrophe.Thereportmeantthatifthebridge,whenopened,wassubjectedtotheloadsforwhichitwasdesigneditmustcollapse,astheactualstrainswouldineverycaseexceedthestrainsforwhichthebridgewasdesigned,inonecasegoingashighas47percent,overthepointofsafety.Inthebeginning,whenthebridgewasdesigned,thedeterminationwastohaveitmadestrongenoughtocarrythegreatestpossiblecongestedloadthatcouldbeputuponit.Tniswasfoundtobe16,000poundsofmovingweightforeverylinealfootofthestructure.SubsequentlytheDepartmentdeterminedtoaddtothecapacityofthestructure,byaddingfourelevatedtracks.Thisinvolvedaverylargeincreasetotheliveloads,andoughttohavemeantalsothethickeningandstrengtheningofthegeneraldesignpro-portionately.Prudence,saysanexpertauthority,wouldhavesuggestedthatr,tthispoint,acom-pleterecalculationofthebridgebemade,andanewstrainsheetdrawnup.Insteadofthis,thefirststrainsheetwasacceptedascorrectandprorataincreasesweremademthesectionsofthevariousnumbers.Intothenewconditionofthebridgetheinvestigatorswentverycarefully,untiltheywereabletomake,afteractualweightandmeasurement,astrainsheetofthewhole.Theresultiswritteninthepro-nouncementabovequoted,andithasbeenheldbygoodauthoritytospell"themostmomentouscaseoffaultydesigninthewholehistoryofthedesigningoflongspanbridges.''Ofcourse,thiswasbadenough.Buttherewasworsetocome.Itwasfoundthatwhenthemaximumstresswasfirstcalcu-latednoallowancewasmadeforsecondarystressesorforsnowload.Thelatteromis-sionseemsamazing,inviewofthefactBlackwell'sIslandBridge.TheEdisonStorageBattery.EngineeringMarch1,1909162



>v*iglitofnomorethan6,000poundsperljnealfoot.Andthissmallerloadthebridgecanonlyfacewithsafetywithverycarefulregulationofthetraffic.Thus,ifthereisanaccidentbunchingcarstogether,thesafetyofthebridgewillbeendangeredbyaliveloadtwo-thirdslessthanitwas"designed"tocarry.Thereisonlyonething,itseems,thatcanbedonetosavethebridgetraffic.Thefourelevatedtracksmustbetakenoff.NowthebridgewasmeantespeciallytolinktheheavyelectrictrainservicesofGreaterNewYork,andthesixmillionssterlingwasexpendedforthatpurpose.Whenthereductionismadethebridgewillbegoodonlyfortrollies,trucks,andfootpas-sengers.InplainEnglish,ifthebridgeisworkedfortheoriginalpurposeitwillcollapse,andifitisnot.themoneyitcostoutcreosoteonlyapercentageofmillingtimberisworthanything.Withcreosoteadded,thepooresttimbersbecomestronganddurable,witharesistingpowerproofagainstclimatesandinsectsalike,assuredagainstthesummer'ssunandthewinter'sfrost,certainnevertorotbeforetheydiefromnaturalcauses.Undertheoldmethodsthecreosotewasovercharged,withtworesults,(1)thetimberwasnotdurable,and,(2),itwassodden,heavyandexpensive.Thereasonitwasnotdurablewasthatwatergettingintothepores,tookawaythecreosoteinthem,andinduecourse,therestofthecreosote"leached"awayasthetimbermenhaveit,afterthefirstdisturb-ance.Butitmatteredlittlewhetherthetimberwasdurableorotherwise.Thesecondoftheaboveresultsoftheoldprocessmadeittoocostly.Somuchcreosotewasabsorbedinglyinconvenient,andledtowasteoftime.ByMr.Craigsinventionthesightingboardmaybeadjustedinafewmomentsandtakenofftherailsandreplacedwiththeminimumoftimeandtrouble.Ourfirstillustration(Fig.1)shows,forthepurposeofcomparison,theoldandnewmethodsuponthesamesetofrails.OursecondillustrationshowslargerviewsofMr.Craigsapparatus,onebracketbeingappliedtothesightingboard,whiletheotherisdisconnected.Itwillbeseenthatthebracket"A"hastheclaws"B"and"C,"whichrestupontherail.Theverticalstandard"D"ismarkedininchesasshown,andagainstthisstandardthesightingbar"E"isgrippedbyaswivelledgripblock"F"upontheendofaracklever"G"pivotedTheRuepingProcess.LatestThinginTimberPreservation.thatsometimesablizzardmight,besidesloadingupthetracksandframeswithenormousweightsofsnow,blocklongtrainsaddingimmenselytotheload.Anyhow,thestrainsheetsoftheseinvestigatorsprovedthatifthebridgeweresubjectedtotheordinarystrainsdesignedforit,thestructuremustcertainlycollapse.Thenextthingtofindoutwaswhatweightthebridgecancarryattheverymostwithsafety.Afterdueinvestigationtheyfoundthatthebridgedesignedorigin-ally—beforethecapacitywasincreased—foraloadof16,000poundswasequaltoaSightingBoardAdjuster.PileofrailwaysleepersaftertheEuepingProcess.Theroundpieceinthecentreabsorbedonly2%percent,ofcreosotetotheupright"E."Alink"I,"slidableontheracklever,isconnectedbyachainwithaflatspring"K."Bythismeansthegrippingblockisheldsecurelyagainstthesightingboardtopreventitfromshiftingwhentheapparatusismovedfromoneposi-tiontoanother.Inusingtheapparatustwoofthebracketsareplacedontherailsoppositetoeachotherandthesightingboardisplacedagainsttherespectivestandards.TherackCentrecrosssectionofshortleafpinetietreatedafterEuepingProcessatSomerville,Texas.mightjustaswellhavebeenthrownintotheEastRiver.Asameasureofsafety,andasaprovisionforthegrowthofthetrafficofthefuture,thebridge,ofwhichsomuchhasbeenheard,anduponwhichsuchavastsumofmoneyhasbeenex-pended,isonlyfitforthescrapheap.Thecondemnationissweepingandtheprestigeofthenewschoolofbridgebuild-ersoftheUnitedStatesishopelesslyshattered.PaitoflongitudinalsectioncutfromcentreofLoblollyTieafterEuepingProcess.bythesoddenstuff,thatthecostofthepro-cessbecameprohibitive.Therefore,whenanewprocesswasdis-coveredendingthisstateofthings,thecreosoteindustryhadbeenendedbytheprohibitivecostofthecreosoting.Theremedywasverysimple.ObjectoftheruepingProcess.Theobjectofthenewprocess,withtheabovename,isfirsttochargethetimberthoroughlywithcreosote,oranyotheroilMarch1,1909PROGRESS163CraigsAdjuster.Figl.CraigsAdjuster.Fig.2.TheveryingeniousinventionofMr.C.Craig,showninourillustrations,hasbeenacquiredbytheNewZealandGovernmentforuseupontherailways.Itiswellknownthatsmoothnessofrunningofrail-wayvehiclesdependsverygreatlyupontheevennessofthetrackrails.Mr.Craig,whoisapracticalrailwayman,foundthattheoldsightingcontrivanceusedbysurfacemen,consistingofastraightedgesupporteduponaseriesofwoodenblocks,wasexceed-leversarethendroppedsothatthegrippingblockspressthesightingboardagainstthestandardsandthelinks"I"passedintotheteethoftheracksinthelevers.INTRODUCTION.Thevalueimpartedtoalltimbersbytheadditionofcreosoteisincalculable.With-



totheinfluenceofsaltsolutions,aslowchemicaldestructionofthewoodwilltakeplace.orsubstancethatmaybedesired,and,sec-ondly,toexpelallthesuperfluouscreosote.Putanotherway,itsobjectistoreducetherequiredquantityofcreosotetoeconomicproportions,andatthesametimetoim-provethequalityanddesirablenessofthetimberforuse.ThisprocessisthepropertyofC.LembeckeandCompany,ofISiewYork,whodobusinessintheStates,CanadaandMexico.TheirrepresentativeinNewZea-landisMr.H.Lightband,towhomweareindebtedfortheparticularsofthisnewprocess,whichhasrestoredthecreosotnigoftimbertotheregionofthingspracticallyeconomical.Inmosttimberstheheartwoodcannotbepermeatedwithanyliquidpreservativewithoutdestroyingthefibreoftheheart-wood,which,ofcourse,wouldbeunwisetodo,astheheartwoodinitselfhasgenerallystrongresistantpoweragainstdecay.Asanaverage,timbertobeimpregnatedhasaboutfortypercent,hardwood.Thusofeverycubictootsix-tenths,speakingrough-ly,containmattertobeimpregnatedagainstdecay.Morethanfiftypercent,oftnisbigproportionconsistsofairspace,leavingaDalanceoflessthanfiftypercent.,sayaboutthree-tenthsofacubicfootofwoodfibretobepermeatedwiththepre-servative.Three-tenthsofacubicfoothasadisplacementequaltoabout2.25gallons.TheRuepingProcessleavesinthetimberonanaverage4%to51bs.ofcreosote,equaltoabout%gallonpercubicfoot.Itwillthereforebeseenthattheamountofpreservativeleftinthetimberisequaltoatleasttwentypercent,ofthewoodfibre,ortissue,tobepreserved.Thisveryhighpercentage,itwillbeunderstood,ifcreosoteofgoodqualityistobeused,willbeamplysufficienttolastinglypreservethetimber.Theclaimoftheownersoftheprocessissimpleandclear.TheprincipalobjectoftheRuepingprocessistomaketheim-pregnationofwoodpossiblewithsuchmeansofimpregnationashaveprovedtobepracticallythebest,butwhich,onac-countoftheirhighprice,couldnotuptothepresenttimebeusedatallorinaveryrestrictedmanneronly.ThereforetheRuepingprocessisofverygreatimport-ancetothetar-oilimpregnation,becausethelatterusedtobetooexpensivewhencarriedoutafterthesystemsheretoforeused.TheRuepingprocessisalsoimportantfortheimpregnationwithsaltsolutions,be-causewiththisnewprocessconsiderablylessoftheimpregnatingfluidisrequired.Consequentlyitispossibleto.useamoreconcentratedsolutionwithoutincreasingthecostoftheimpregnation.Themoreconcentratedthesaltsolution,thestrongerandlongerlastingwillbeitseffect.Thesmallconsumptionofsuchsolutionshas,moreover,thegreatadvantagethatthewoodimpregnatedaftertheRuepingpro-cesscontainsonlyacomparativelysmallquantityofwater,inconsequenceofwhichonlyashorttimeisrequiredfordryingit,whereaswiththefullimpregnationthewoodmustlieformonthsinordertobe-comequitedry.Forthisreasonveryoftenwoodisused,whichisnotyetsufficientlyseasoned,apracticemuchtobedepre-cated,especiallyforrailwayties.Thelatter,whenlaidonthetrackandimbeddedingravel,requirearatherlongtimetobe-comeperfectlydryagain,owingtothe"hygroscopic"propertiesofmostsalts,especiallychlorideofzinc.If,however,thefibresofthewoodaretoolongexposedTheS.S."Otaki."APromisingExperiment.PROGRESSMarch1,1909goesdirecttothecondenser.Inthe"Otaki"thisexhaustpassesthroughtheturbineonitswaytothecondenser,thuseffectingagreatsavingofpower.Inthecaseofordinaryenginestheexhaustfromthelowpressurecylinderissomewherebe-tween5and81bs.aboveatmosphericpres-sure.Inthe"Otaki,"inordertotakeadvantageofthislowpressure,thebladesoftheturbineareverylarge,ranging,infivegrades,from4%in.to13in.inlength.Thediameteroftherotoris7ft.6in.,anditmakesfrom160to180revolutionsperminuteunderordinarysea-goingcon-ditions.Theexperimenthassucceeded,andtheerectingengineer(Mr.Evans)whoisact-ingasChiefEngineerofthe"Otaki"dur-inghermaidenvoyage,expressedhiscom-pletesatisfactionwiththeresult."Iamperfectlyconvincedthatthiscombinationisgoingtobeabigsuccess,"hesays."Thereisabigfuturebeforeit."Todrivethe"OtakiVturbine,steamisutilised,whichinordinaryreciprocatingenginesleavesthelowpressurecylinderandReciprocatingEnginesandturbine,s.s."Otaki."Ourillustrationsshowthearrangementofthemachineryintheengineroomofthes.s."Otaki,"theNewZealandShippingCo.'sgreatcargocarrier,whichreachedAuckland,fromLondon,inJanuary.Thisishermaidenvoyage,andthefactisofespecialinterestbecausethe"Otaki"issomewhatofanexperiment,beingthefirstshipintheworldtobefittedwithenginescombiningthereciprocatingandthetur-bineprinciples.Inadditiontotwin-screwtripleex-pansionreciprocatingenginesmadebyMessrsDenny,ofDumbarton,andhavingcylindersof24^in.,39in.,and58in.by39in.stroke,shehasalowpressureturbineoftheParsons'typelocatedbetweenthere-ciprocatingengines,andoperatedbytheex-haustfromthelowpressurecylinders.ResultsoftheProcess.IntheUnitedStatesofAmericatenmillionsleepersareusedeveryyear,allcreosotedbytheRuepingprocess.ThatisasolidfactincorroDorationofthiscom-pany'sclaims.ProfessorTubeuf,ofNewYork,easilyrecognisedasthescientificauthorityontimber,thusreportsasearchingtestofthebehaviourofthistimberinpresenceofthedomesticfungus:—\u25a0"TheboardsimpregnatedaftertheRue-pingprocesswereputbetweenboardsinfectedbythedomesticfungus,aftertheyandallotherwoodinthecellarhadbeenseveraltimesfreelysprinkledwithwater.Whilewoodnotimpregnatedwasdestroyedinsuchamannerthatitcouldbecrushedtodustbythehand,theRuepingboardsre-mainedinthecellarfortwoyears,exposedcontinuouslytotheinfectionofthefungiprolincallysproutingandgrowingallaroundthemwithouttherebyhavingbeeninfected.ThefungusmyceldidnotevengrowonthesurfaceoftheRuepingboards,sothattheboardsaftertwoyearsareex-actlyasintactastheywerebeforethecom-mencementofthetest.Itevenappearsthattheexhalationofthecreosotealonei.sinjurioustothefungusandrepulsesitsgrowth.Ifthedomesticfungusdoesnolattacksuchboards,itismuchlesstobesupposedthatanyotherwood-destroyingfungiwilldoso.''Thereis,moreover,theimportantfactthatoncertainrailwaysinFrance,withinaperiodof21years,only6percent,outofallthebeechwoodrailwayties,whichhadbeenimpregnatedwithtar-oil,hadtobeexchanged.Thisisbecauseinsteadotbeinggraduallywashedoutofthewoodbyram,tar-oilofproperquality,inthecourseoftimebecomesmoreandmoresolidifiedandcoversthecellwallswithacoatingquiteimpervioustowaterandrain.Bythismeansthesolidityofthewoodwingraduallybeincreasedandthemechanicalwearconsiderablydiminished.ThecaseforcreosoteandtheRuepingprocessisremarkablygood.TheModusoperandi.Theimpregnatingworksconsistprin-cipallyof:1.Impregnatingcylindersstrongenoughforapressureoffrom7-15atmospheresequalto105-226lbs.2.Atar-oiltankcapableofapressureoffrom5to8atmospheres,equalto75to1201bs.3.Anaircompressor,whichatthesametimemayserveasavacuumpump.4.Apressurepump.5.Asteamboiler.Thecostisaccordingtotheamountofworktobedone,andatthesametimedependantonthelocalpricesforboilersandmachinery.Thewoodtobeimpregnatedshouldbeair-dryjustaswiththeoldsystemsofboiler-impregnation;itshouldthereforenotcontainmorethanabout20percent,ofwater.Itcanalsobedriedartificially,which,however,isnottoberecommendedonaccountoftheadditionalcosttherebyincurred.Ofcoursethewoodcanberaftedonthewaytotheimpregnatingworks.Thebestmaterialforimpregnatingwithhasbeenlongthesubjectofdiscussion.Thisfirmhasbeenledbyitsexperimentstoprefercreosoteanddiscardallsaltsolu-tions.164GroundPlanopEnginesandturbine.



property,plantandgoodwill.Sincethen,theprojecthascostfourteenmillionsandahalf,apportionedasfollows:—Worksandengineering..£5,600,000Plant6,000,000MunicipalImprovements..1,120,000Sanitation1,340,000Administration....500,000£14,560,000Thereportdoesnotcontinuelongerinthisworkofchroniclingpleasantthings.Thefiguresoutoftheway,wereadthattheolddifficultyofthelandslideshasgottothefrontagain.TheTimescondensa-tionsays:—''Somedifficultyhasbeenex-periencedfromlandslidesontheeasterlysideofthecanal.TheoldslipatCuca-racha,whichgavetheFrenchengineerssomuchtrouble,aswellasitssmallerfellowatParaiso,havebothmovedforwardagain,whiletwosmallerslideshavedevelopedintheupperleveloftheCulebracut.Itiseasytomaketoomuchoftheseoccurrences;theyarebutpartoftheNemesiswhichin-variablyovertakesinterferenceonanylargescalewithNature'smethods,andbearnoseriousproportiontotheimportanceoftheundertaking.Theslidesaremainlyintherottenredclaywhichoverliesthehardermaterial,anditmaybeaquestionfortheconsiderationofColonelGoethalsandhiscoadjutorswhetherabolderpolicyindeal-ingwiththistreacherousmaterialwillnoteventuallyprovetobethemoreeconomicalandadvantageous."Thefriendlycommentatorhasgiventhenumberoftheseslides,whichislarger,un-fortunately,thanitwasinthetimeoftheFrench;hehasnamedtheircolour,hehasdescribedthemastheinevitableNemes;swhichovertakesthosewhointerferewiththewaysofNature;butalltheseparticularsonlysufficetobroadentheappearanceofdisaster,andthecallupontheengineertotaketosomebolderbutnotdescribedpolicydoesnottendtomendmattersintheleast.Thereis,however,worsetocome.There-port,ascondensed,continues:—"Thefirstseriousattempttoconstructthedams,whichformsosalientafeatureintheschemewhichisbeingcarriedout,endedunfortunately.TheseawardgroupoflocksonthePacificsidewastobebuiltatLaBoca,atwhichplacetheactualtippingofmaterialfromCulebrawasbegunduringtheyear,withtheresultthatdamcon-structionwasfoundtobeimpracticableonthechosensite,thatitconsequentlybecamenecessarytoabandonthewholeofthework,preparatoryandotherwise,whichhadbeenexecutedattheplace,tochangethegeneralplanoftheundertaking,andtofindwhatishopedwillprovetobeamoresuitablesitethreemilesfurtherinland,atMira-flores."Notwithstandingtheveryextensivein-vestigationwhichhadbeenmadeatthelocaleofthegreatdamatGatun,furtherbormgshaverevealedsuchaconditionofthingsintheunderlyingstratathatithasbeendetermined,notwithstandingtheop-timisticopinionoftheengineerswhoorig-inallyfixeduponthissiteforthedam,todrivearowoftriplesheetpilingacrossthevalleyoftheChagresinwhichthedamistobeformed.EngineeringopinionbothintheStatesandinEuropewillundoubtedlysupporttheCommissioninrespectofthisprudentadditiontotheplan,notwithstand-ingthecorrespondingadditiontothecostoftheworkwhichthechangewillentail.''Thereareseveralotherdeeplyinterest-ingengineeringpointsinthereportandappendices.Amongsttheseitshouldbeobservedthat,indeferencetotheopinionoftheGeneralBoardoftheUnitedStatesNavy,whoconsideredthesizeofthein-tendedlocks(1000ft.longand100ft.wide),tobe"insufficientforprobableshipsoffutureconstruction,"thewidthofthelocksthroughouthasbeenincreasedto110ft.Theaveragenumberofmenemployedthroughouttheyearwasover43,000,about12,000ofthesebeingwhites.Now,herearetwoseriouserrorsofen-gineeringjudgment.OneofthesehasledtotheabandonmentofthePacificlocks,leavingonlyahopethatanotherandmoresuitablesitemaybefoundsomewhereelse;whiletheotherthrowsgreatdoubtsonthestabilityofthefoundationselectedforthegreatGatundam,oneofthelargestworksofthiskindeverattemptedbytheen-gineer,andtheverypivotofthework.Allengineerswill,ofcourse,approveofthealterationsofplanmadeinconsequence,butnoneofthemwillbereadytodeclarethatthechangewillbesufficientundertheextremedifficultiesofthework.Asifthisisnotenough,thecondensationhintsat"severalotherdeeplyinterestingpoints"whichmostpeoplemaybeinclinedtosus-pectowetheirinteresttotheextremediffi-cultyoftheengineeringproblemtheyre-present.Bethatasitmay,thereisenoughinthislastreporttomakeonefeelcertainthatifthePanamaCanaliseverfinished,itwillcostfarmoremoneythantheoriginalestimate.Duringthevoyageout,theturbineaver-aged160revolutionsperminute.Thereareseveralnovelfeaturesintheconstructionoftheturbine,butprecisein-formationconcerningthemisnotatpresenttobemadepublic.Ourdrawingsare,however,drawntoscale,andareinterest-ingasshowingveryclearlythegeneralarrangementoftheengineroom.Theothermachinerywithwhichthenewsteamerisfittedisalsomostup-to-date,oneofthemainfeaturesbeinga"contraflow"condenserinventedbyMr.Morrison,wellknowninconnectionwithMorrisonsfur-nace.Inthiscondensertherearethreesetsoftubesinthreeseparatecompart-ments,andthesteamflowsfromonecom-partmenttoanother,andcomesincontactwitheachsetoftubesinsuccession,thewaterbeingwithdrawnfromthebottomofeachcompartment.Theobjectoftheinventionistoallowthewaterofcondensationtobeimmediatelywithdrawnfromthecondenserinsteadofashithertofallingfromonetubetotheotherandremainingforsometimeintheapparatus,therebyimpairingthecoolingsurfaceofthetubesandreducingtheeffectofthecondenser.Withthisnewcon-denser,withthebarometerat30,theveryhighvacuumof29%inchesisobtained,whichshowswhataveryeffectiveapparatusitis.ArefrigeratingplantfittedbyMessrs.Haslam,hasallthelatestimprovementsinthebrineanddryairsystems.The"Otaki"is464feetlong,60feetbeam,andonhertrials,with5,000tonsofcargo,sheaveraged15.2knots,abigspeedforacargocarrier.March1,1909PROGRESS
afewturnsofthescrewdriverorfingers.Sinktheplateaboutfive-sixteenthsbelowflushofthebenchstop,soastobringthestop-headlevelwiththetopofthebench;fitneatlydownthefrontoftheshaft;chamferawayatbackandsides.Theinventorappealstojoiners,car-penters,wheelwrights,coachbuildres,coopers,boatbuilders,andhasalargecollectionoftestimonialstosupporthim.Thestopisalsoacramponthelefthandturn.Robson'sBenchStop.SincetheAmericanGovernmenttookchargeandsubstitutedofficersofthescientificbranchofthemilitaryserviceforthecivilianstheworkhasmadeverygreatprogress.Therateisapparentlyperman-ent,forthereportsarenowregularlysignedbythesameofficer,ColonelGoethals,whoisbothchiefengineeroftheworksandchairmanoftheCanalCommission.ThroughouttheStatestheyarecommentingonthisfact,andonthestatementofthechairmanthatforthefirsttimeinthehis-toryoftheCanalthepersonnelofthestaffhasremainedunalteredawholeyear.Onecanjudgefromthiscontrastbetweentheoldandthenewhownearlythecanalpro-jectcametogriefbeforetheGovernmenttookholdofit.Stabilityofadministrationisthusnolongeroneofthecrucialdiffi-cultiesoftheventure.Unhappilytherearestilldifficulties,andthereisinsightnowayclearthroughthemasyet.Itisgratifyingtofind,however,thattheworksarebeingconductedwithenergyandefficiency.Thatisattestedbytheprogressachieved.Therearenow,inadditiontoafleetofdredgers,over100steamshovelsatwork,shovelswhichrangefrom45tonsto95tonsinweight.Thetotalquantityofmaterialremoved,rockandsoft,dredgedandexcavated,exceeded28millioncubicyardsinthe12months.Ofthisquantity,about12millioncubicyardswereremovedfromtheCulebradivision—thatistosay,fromthegreat"divide"inwhichthemassoftheexcava-tionlies.NowtheCanalhascosttheAmericanmanagementagooddealofmoney.TheFrenchcompanygoteightmillionsforthePanamaCanal.(PhotolentbyMr.Bobson,SomersetAvenue,"Wellington.)AverytakinginventionisMr.Bobson'smalleableironandsteelbenchstop,styledthe"unbreakable."Itwillbefoundcertainlyagreatimprovementontheoldstopforsidere-bating,beading,edging,&c.AnditcanberaisedaneighthofaninchtotwoincheswithUnbreakableBenchStop.165PATENTRIGHTSOFABOVEFORSALEApplyHectorMcLeod&Co.,18,King'sChambers,,Willisstreet,Wellington.



thewholeisagaintakentopieces,andthepiecesareloadedupontraysandtakentothekilntogothroughtheprocessabovedescribed.Aftertheburningthecoloursarewarrantedtoremainfreshforalltime,andofcoursearepartoftheglasstowhichtheyhavebeenapplied.Theburningdone,thepanelsarefittedtothe"calms"andsoldered.The"calms"arecementedandpainted,andtheworkisdone.Mosaicsarealsotreatedhere,asarepanels,friezes,plaques,andthesemaybedonewhole.Porcelains,tiles,andMajolicawarearealsotreated.Thepigmentsareoxides—gold,copper,chromium,uranium,cobaltandtherest.Thegoldgivestherichpurplesandvioletsthataresoexpensive.Thelastthingwenoticearetheracksofglass.Theyholdglassofallkinds,plainandcrinkled(thekindwhichgivessuchsplendideffectsoflight),theglassknownasEnglishAntique,theopalescentvarieties,theOldNorman,suchasoneseesintheoldlanceheadedwindowsoftheNormanarchitects,infact,alltheglassesknowntotheoldworldofartistsinstainedglass.Theyarethegroundworkofagreatindustry.Studio,showingKilnforStainedGlassWork.famousgeologistofthepioneerDominiondays(yonHaast),who,cominguponalumpofbituminouscoalintheValleyoftheGrey,sathimdowntocontemplateanddescribethecoalpitsofthefuture,withtheirpoppetheadsrisingintotheatmos-phere,thecitiesundertheirsmokycanopiesdottingthevalley,theharbourswiththeirfleets,thestrugglesofcapitalandlabourstrugglingforthemastery,andthefarmsministeringtotheneedsofthegreatnewindustry.ButwemustleaveourPotsdamsandStaffordshiresofthefutureandgetbacktotheMotherEarthofthepresent,thatportionofthesameknowninthecityofWellingtonasLuke'sLane.ThisisthethoroughfareinwhichissituatedtheglassestablishmentofMessrs.R.andE.TingeyandCompany,Limited,ofwhichthepresidingartisticheadisMr.A.R.Cattanach,whoseworkiswellknownintheWellingtonTechnicalSchool,whereheisaverypopularandindustriousIn-structor.Undertheguidanceofthisgentle-manwesawthetwotypesofprocesshereinvogue.ThesimpleroneisaspeciesofplainMosaicwork,inwhichthedesigniscutoutinpanelsofcolouredglass,eachStudio,showingDesignsandappliances.StoriedwindowsrichlydightCastingadimreligiouslight.AsreadersofProgressarewellaware,thereareseveralestablishmentsintheDo-minionwherethestainedglassindustryisinfullswing.Theworkisdonethereininamannerverycreditabletotheskillandenterpriseofthoseconcerned,andthein-dustryhasagoodfuturebeforeit.TheotherdayProgresspaidavisittooneofthesehomesofindustry.Theobligingexpertsshowedustheglassoftheirfashionsandthemouldoftheirforms."Wewereprivilegedtobeholdworkersatworkonthepaperonwhichtheydrawthede-signsthatarethebeginningoftheirpro-cesses,andtogazewithpleasureonthefinishedproductafterthefurnacehasgivenupitsartisticallyburnt.Herewassomethingtobethankfulfor,somethingonwhichtodreamofthefuture,somethingthatseemedtopromisevaluetotheKaolinoftheNorthandthekeramicclaysoftheSouth,somethingthatactuatedonetoprophecyofgreatworkshopsandvastateliers,inthefinemannerofthePhotossuppliedbyR.E.Tingey&Co.,WellingtonStainedGlassinNewZealand.Leadlights,etc.colouredpanelsetinaleadframe,thewholefastenedinaframeandknownastheleadlightofcommerce.Theotherpro-cessismorecomplicated,requiringthehelpofakiln,which,bytheway,isoneofthemostremarkablecontrivancesintheworld.Forthefirst,theleadismeltedintheordinarywayandcastroughlyintoalongbarwithtwogrooves,runningitsentirelength.Thisbar,knowntothetradeasa'"calm,"isdrawnoutinavicetofourtimesitslength,andthegroovesaredeeplymilledtoholdtheglasspanels.The"calm"isthenbentbythehandoftheartisttoanyshaperequiredbythedesignandtheglassfittedintothegrooves.Theleadissolderedinplace,andthereyouhaveyourleadlight.Inworkrequiringextrastrengththe"calm"isstrengthenedbylengthsoflightsteel,flexibleenoughforthebending,andstrongenoughforanything.Thesestrengthened"calms"areimported.Therestaremadeonthepremises.Inthestudiotherearemanythingstoattractattention—easelsofglass,framesofglassesandporcelains,designsforplaques,panels,mosaics,leadlightsandmemorialwindows,allprominentonthewalls,whichtheyadorninfinestyle.Butthemostprominentofall,thatwhichcatchestheeyefirstandholdsit,isthekiln.Itisofturbancetoitslevel.Slidingintogroovesatthesidesofthechambertheystandoneovertheotherintiersduringtheburning.Theworkis''warmedup"intheannealingchamber,whereitissubjectedtothelowerdegreesofheat,andoncebroughtuptothetemperaturethereprevailing,itistrans-ferredtothefirebox,wheretheflamesplayuponitssurfaceforthenecessarytime.Theburningover,thetraysgobackintotheannealingchamber,wheretheyarecooledoffgradually.Wherethepaintingtobeburntonisofmanyshades,morethanoneburningisnecessary,asithasbeenfoundinpracticethatthepaint,whentoothickfortheoperation,bubblesaboutandtheworkisutterlyspoilt.Thisdisasterisknowntothetradeas"frying."There-fore,thecolourisburntininrelays,knownas"Mats,"oneontopoftheother.Foramemorialstainedglasswindowtheprocessbeginswiththedesigndrawnandcoloured.Thenafullsizedcartoonisdrawn,fromwhichistracedthe''outline,''whichisusedasaguideforcuttingtheincidentalglass.Thisisthencutintopiecesaccordingtothepositionofthe"calms.""Whenthepiecesarecutoutinglasstheyareputtogetheronaglasseaselandpainted,accordingtothedesign.Whenthe"mat"hasbeenapplied.March1,1909PROGRESSthetypeknownastheHeaton''Deflexem,''andisaboxoffireclaydividedintotwochambers,anupperandalower,thelatterwithdoublesidewalls.FlameissuppliedbyfourgasjetsoneachsidewithBunsenburners,andthewholeismountedonlonglegsofsteel,knownasthe"pedestal."Thisisfittedwithracks,forthetrayswhichcarrytheworkinandoutofthefurnace.Thelowerofthetwodivisionsofthekilnisthefirebox,inwhichtheburningisdone,andithasaheatcapacityupto2000degreesF.Thenamesfromtheburnersstrikeonthearchedroofofthischamber,andaredeflectedsothattheheatstrikesdownontheworkrestingonitstraybeneath.Theflamesthenpassupwardsthroughthedoublewallsoftheupperchamber—knownastheannealingcham-ber,andfindtheirwayoutthroughthefluepipeintheroofofthatchamber.Thelimitofheatoftheannealingchamberis400to600degreesF.Apressuregaugeatthesideisaguidetotheheatrequiredforeachparticularprocess.Thetrayswhichtaketheworkintothefurnaceareofasbestosandlightsteel,carryingathicknessofpowderedplasterofParisfortheworktorestonwithoutdis-166



IfthisarticlereadslikeanadvertismentofAmerica,thoseamazingAmericansmustbeblamed.Itismeanttobemerelyde-scriptive.Thetimesmoverapidly.Itisnotverylongagosince,inBritishears,theword"American"wastheacceptedsynonymofgymcrackeryandclaptrap.Webegintoknowbetternow.AmericaisBritain'seqnalinmanyindustries,andinsomeAmericapositivelyleads.Sheleads,forinstance,inthemanufactureofagriculturalmachinery;sheleadsindentistry;sheleadstheboottrade.Thesethings,despiteoc-casionalcavillers,aregenerallyconceded.America,inshort,isacountryofvastresourcesandremarkablenaturaladvant-agesinsomedirections.Herbusinessmen,harrassedbytrustsorcontrollingtrusts,havebeenspurredbycompetitiononamightyscale.Thekeenestmindsofagreatcontinentthathashonourablyexaltedcommerceandtradehaveconcentratedtheirenergiesfromathousanddifferentpointsononeabsorbingproblem:HowshallAmericagettheleadandkeepit?Thatproblemisstillinprocessofbeingworkedout;buthereandtherealongtheline.Americaalreadyleads.Itisprobablethatsheleadsmostnotablyinthematterofofficeappliances.Inmostothermatters,shehassimplycarriedonwhereothershavepioneered;butinthismatterofofficeappliances,shehasorigi-nated.Shehasshownhowfactoriesandofficescanbeequipped,forthesavingoflabourandtheminimisingofirritationanduncertainty,astheyneverwereequippedbeforeshetookhold.Shehasmarieofficefurnituremorebeautifulandmoredurablethanofficefurniturewasevermadebefore.Andinthegreatmatterofconvenience,shehasalreadysurpassedthefondestdreamsoftwentyyearsago.Makinganewdeparture,shehasforoncevirtuallyere-ModernOfficeAppliances.PhotographskindlysuppliedbytheOfficeApplianceCompany,LowerCubaStreet,Wellington.March1,1909PROGRESSThree-BookCaseSectionsTakefirstthematterofbookcases.Undertheoldorder,yourbookloverfilledthecasehehappenedtopossess,andthenacquiredanother;orwhen,intheothercase,hefilledhisopenshelves,newshelvesRevolvingOfficeChairatedamonopolybysheerforceofmerit.Attheoutset,however,certainthingswereimmenselyinherfavour.ThefinerBritishtimberswerebecoming;comparative-lyscarceandcostly;butAmericahadanalmostinexhaustiblesupplyofbeautifulwoodpreeminentlyfittedforthispurpose—thewoodweknowasAmericanoak.Butshewasnotcontentwiththat.Havingfoundhertimber,sheproceededtobuildupandextenditsnaturalcapacities.Shespeedilydiscoveredthatthedriesttimber,naturedried,wasnotdryenoughforthemostexactuses.Sosheexperimentedbusily,andintheendperfectedasystemofkiln-drying.Shefoundthatheavyfurnituremadeintheoldway,howeverwell-seasonedthetimber,hadinevitabledefectsthattheyearsmademanifest.Themostsolidoakwarpedintime,themostfaithfulworkfailedinpermanence;jointsgapedorbulgedastimeandtemperatureoperatedonthem.SothatAmericanofficefurniture,albeitineffectthemostsolidintheworld,isnotsolidinquitetheoldsense.Itisbuiltinlayersandcrosssectionssoadjustedthatwarpingisimpossible;sothateverypulloftimeandtemperatureproducedaredeemingpullofreadjust-ment.To-dayAmericanofficefurnitureofthebesttypehasthisdistinction:itwearstrue.ThesefactswereforciblybroughthomeStreet,Wellington.Toanymanwhotakesaninterestinsuchthings,avisittotheseshowroomsisasortofeducation.Letussummarisetheimpressionandjustifystatementwithfacts.Americanoakisonallsides,andAmericanoakhasabeautifulgrainandishighlydecorativeineffect.167tothemindofamemberofProgressstaffbyarecentvisithepaidtotheshowroomsoftheOfficeApplianceCompany,whichsometimeagotookoverandextendedthebusinesstheretoforecarriedonbyMessrs.Yerex,BarkerandFindlay,inLowerCubaInterior,showingarrangementofBookcases.



VerticalFill.Akka^gkdNlmiuilallyTwoDr\^erCardC\binetprinciplewasadopted,itgrewlikeariver,astributaryapplianceswereperfected.Theimprovementinfilingdeviceshasbeenespeciallyremarkable.Allofushaveex-periencedthedefectsoftheoldsystem.Therewerefiles,roughlylabelled,thatexposedtothedustthatdisfigures,theHythatcorrupts,andthemoththatdestroyspreciousbindings.Betweenlovedpagestiieswereoftenenoughentombed.Whenbookcaseswereenclosed,theygenerallyhadFourDr\a\erVerticalFilepliedtofurniturebuilding;andyetthesimplicityofthemechanismissuchthatunderfairtreatmentitcanseldomornevergetoutoforder.Suchdetails,concerningofficefurniture,mayseematafirstglancetrivial.Theyarenot.Physicaldiscomfortdoesnotcon-ducetomentalclarity;badconditionsofworkdonotmakeforgoodtemper.Thenewtypeofbusinessmanrealisesthatthebettertheconditionsunderwhichhisem-plo\eeswork,themorefullyandconsistent-lywillbeprofitbytheirskill.Itisreallyverydifficulttosayhowfarthesebenefitswillgo.OncethisnewGestetner'sRotaryCyclostylepressureortensionofthebacksupportcanberegulatedtoanicety.Theseatcanberaisedtoanyheightrequired,andwhenthatheightisfixedthechaircanbeswungroundtoanyextentwithoutaffectingit.Theseatsneitherwearythebodynorwear-outtheclothing.Neverbeforewassuchdelicatecomplexityofinvisiblespringsap-Y&,ERapidRollercopiermightoccasionallybepicturesque,butitwasnotsatisfactorytotheearnestreader,anditwas(thisbeingamatterofmoreimportance)excessivelywastefulofspace.Manyoftheoldbook-cases,andalltheoldshelves,wereopen,sothatthebookswereungainlydoorsthatswungoutwards;andattheendofeachshelfthereweresmallhiddenspacesinwhichbookshurriedlyneededhadahabitofhidingthemselves.TheseamazingAmericanshaveimprovedonthat.Theirbookcasesaresectional.Asaman'sbooksincreaseinnumber,headdssectionaftersectiontohiscase.HecanSetsectionsofalmosteveryconceivableshape—sectionsthatwillserveaswindow-sc-ats,escritoiresections,sectionswithshapedends1ofitincornersofanyangle,specialsectionstogoroundcorners.Thesectionstittogetherperfectly,buteachsectioniscompleteinitself,everybookisfully"visible.andeachhasadust-proofglazedfrontthatslipsbackasrequired,andliessnuglyhiddenawayonthetopofthesection.Thissystemofsectionalbookcasesisnotonlyconvenientandeconomical—amanneednotwasteaninchofhiswallspace—]tisalsobeautiful.Booksaretheloveliestadornmentofaquietroom,andbythissectionals\stembooksareshowntoexcellentadvantageandperfectlypre-servedTheglazedfrontsordoorsslidenoiselesslyonroller-bearings,andcannotstickorclogFurther,thesectionalsystemisadapt-able.Itisasusefulmofficesasitiscon-venientinlibraries.Thesectionsmaybeusedeffectivelyassmallshow-cases.Theyserveadmirablyforthekeepingofcata-logues.Theymaybeputtoalmostanyusethatconveniencemayrequireorin-genuitydevise.Forlibraries,theescri-toiresectioniscompactandinvaluable,andprovisioncanbemadeamongthesectionsforthekeepingofthestyleofcard-cata-loguenowadoptedbyeverywell-regulatedlibraryintheworld.ItisasignindicativeoftheserapidlychangingtimesthatinthelibraryoftheVaticanatRomethereisanAmericancardcatalogue.Afterall,itistobusinessmenthatthis-marvellousperfectionofAmericaiofficefurniturechieflyappeals.Somefactsareeasilyoverlooked.Yourbusinessmanintheaveragespendsatleastathirdofhislifeinhisoffice.Hisclerks,secretaries,accountants,typists,orotherpaidservants,spendathirdoftheirlivesinofficealso.Inproportionasfrictionandirritationarereduced,mproportionascomfortissecuredandconvenienceperfected,soisthisbig-spanofthebusinesslifelivedwellorill.Millionsofbusinessmenoftheoldertypearefastidiouslycarefulofcomfortathome,andmostextraordinarilycarelessofcom-fortinoffice..Butifyoutakeoutofthereckoningthetimespentinsleep,theaveragebusinessmanspendsaverysmallpartofhislifeathome.Thereisnoreasonwhy,havingprovidedforthecom-fortofhiswomenfolkandprogeny,heshouldnotreasonablyconsiderhimself.Thatiswinthenewtypeofbusinessman,havingtakenthought,isbeginningtorealisethevirtueofmakingofficecomfort-ableTakechairs.Theold.high,hard-seated,backlessstoolsofEnglishofficeswereabominallyback-breakinganddishearten-ingthingstospendthedayon.ThenewofficechairoftheAmericansisascomfort-ableinitsdegreeasasaddle-bag.Thetypists'chairsarewonderfullywelladaptedfortheirpurpose.Typewritingfromanordinarychairisawearisomebusiness.Asthetypistnecessarilyleansforward,theordmarvchair-backgivesnosupportIntheAmericantypist'schair,thebackissensitiveandadjustable.Itmoveswiththetypist,andgivesexcellentsupport.Thewereadded.Andsotheprocesswenton.untilmanysmalllibrarieshadsuchalookofdisquietingheterogeneityasyoumayobserveinasecond-handshop.TheeffectPROGRESSMarch1,1909168VerticalFileHoldeb.



"Coßwrcu"ThestancLudofexcellencemCaibonPapershungroundtheofficeonnails.Thesefileswereunlovely.Theywereeasilymixed.Theygatheredthedust.And,morethanall,theywereinconvenientinuse.ThatalsotheAmericanshavechanged.Tostartwith,theyintroducedasystemoffilingalphabeticallyinflattrays,eachtrayfittingintoitsplaceinacabi-net.Thatwasagoodsystem,sofarasitwent;butitdidnotprovegoodenoughforthebusymenwhohadlearnedthead-vantageofdoingthingsthor-oughly.Theywanted,notagoodthing,butthebest.Thesystemofverticalfilingmarksagreatadvance,anditspossi-bilitiesarealmostendless.Itreduceslabour,itlowerstheriskofmistaketoaminimum.Intheverticalfiles,eachfoldercontainslettersorpapersdeal-ingwithagivensubject;andeachnumberandsubjectisin-dexedbyreferenceandcross-referenceinthecardcataloguethatformspartofthesystem.Bythismeans,alettermonthsoryearsold,dealmgwithanysubject,isasreadilyathandasaletterthatcameandwasansweredyesterday,andalltheanswersarefiledexactlyintheirplaceandorder.Wherethemostordinarycareisused,therecanbenoconfusion.Itiseasiertopickoutanumberfromthevertical-fiiefoldersthanitistoturntoagivenpageinabook.Thefoldersarefileduprightinadraweroffittingsize,everynumbershowing.Sub-jectsorgeneralclassificationaremarkedbyheavyguide-cards,eachwithitsprojectirigtab.Thissystemofvertical-fileshasbeenadoptedbvmanyNewZealandfirmsandforstockrecordsprovidesasortofauto-maticperpetualinventory.Receipts,de-liveriesandstock-balancesareshownonasinglecard.Therecanbeeasilyadded(1)g-oodstoarrive,withnameofboat,(2)goodsonorderforwhichdocumentshavenotyetbeenreceived,and(3)goodsoTvloroflbvmail,butwhichhaveno1"vetTheLatestRoll-topDeskbeenshipped.Thesystemalsomakespro-visionforpostcards,whichhaveprovedin-valuableinpractice.Anextraordinaryfeatureofthissystemistheeasewithwhichitcanbeadaptedtotheneedsofanybusiness.Itisbeingusedallovertheworld,intensofthousandsofcases,byallsortsoffirms.Everybusinessmanwhoneedsapre-ciserecordofanysort—fromanironfoundertoadentist,fromabeautyspecialisttoawholesalebutcher—findshispurposeserved.Itisasystemofuniversalapplicability.Themodernprinciplehasbeengraduallyextendedtocoverallofficeappliances.Thusthelatestrolltopdesks(therearemanyinthisshow-room)aremarvelsofconveni-ence.Therearedrawersforverticalfiling,drawersforflatfiling,pigeon-holeswithcol-lapsiblefronts.Thereisacompactcardcataloguespeci-allyadaptedforthisrequire-ment,bywhichthebusinessmancankeepanabsolutecheckandtallyofallhisap-pointsments,intentionsandfixtures,formonthsahead.Thereiseverything,inshort,thatcanminimisethelabourofthebusymanwhoknowsrhevalueoftimeanathedangersofconiusion.Eventheold-timecopyingpresshastogo.ThenewY.andE.RapidRollerCopierdoestheworkinatenthofthetime,anddoesitmoreeffectively.Letterafterletteriscopied,andthecopydriesquicklyandisreadyforfiling.UndertheoldTheLightKunming"Yost."itiseasytoaccepttheCompany'sassurancethatthereisnocaseonrecordinwhichthesystemhasnotguensatisfaction.Inespecial,theoldbugbearofconfusedstockrecordsisremoved.ThecardsystemThePortlandSun(Visible)PROGRESSTypist'sChairTypist'sChairMarch1,1909169TheUnderwoodVisibleTypewriter.



system,onlyonecopyofalettercanbetaken;withtheRapidRollerCopieritisperfectlyeasytogethalf-a-dozencopies.Butforthemanwhowishestosendouthundredsorthousandsofsignedletterstoadvertisehisbusiness—andthemanwhodoesnotknowthevalueofsignedletters,asdistinctfromprintedcirculars,isstillaneophyteintrade—thereistheGestetnerRotaryCyclostyle.Theoriginalletteristypedonapreparedsheet,andthepre-paredsheetisfittedtothecyclostyle.Thenahandleisturned,andthemachine,automaticallyfedwiththeblanks,turnsoutsixtycopiesaminute,eachcopyanexactreplicaoftheoriginal.Thekeenestexpertoftypewritingcannotdistinguishbetweenanoriginaltypedletterand;icyclostylecopy.Nearathandarethenewtypists'desksmodelsofconvenience.Themachineisscrewedtoitsbed,andthemomentthetypistfinisheswork,themachinerollsoverintoarecess,thelidcloses,thekeyisturned,andeverythingissecureforthelight.OfcoursetheCompanysellstypewriters.Thepresentwriterknowssomethingoftheseübiquitousmachines.Hehasusedtypewritersofonesortandanotherinallsortsofclimates,underpretywellallsortsofconditions.So,becausehehasbeenforsolongaccustomedto"invisible"machines.hedoesnotcarewhetheramachinewritesvisiblyornot,andheisnotpreparedtoenteruponanycomparisonoftheexcellent"Yost"withtheadmirable"Underwood,"forinstance.ButthereisonenewmachineintheOfficeApplianceCompany'sshow-roomthatappealedtohim.The"Sun"isasmallmachine,andcanbecarriedinitscomelyleathercaseasconvenientlyasahandbag.But,unlikemostsmallmachinesitissolidandsturdyandstrong.Itisofextremesimplicityinmovement,itgivesperfectalignment,anditcanbeworkedatahighspeed.Forthepurposesofamanwhokeepsatypewritingmachinemerelyforforhispersonalconvenienceorhisprivatecorrespondence,the''Sunappearstobeexcellent.Ithasnoneoftheessentialdelicacyofsomeofthebig,much-advertisedmachines.Thereisnothingaboutitthatwillgetoutoforderwithfairtreatment.Thereisnoribbontogowrongandneedattention.Itwouldbeaveryeasymachinetolearnfortouch-typing.Andsoonemightgoonalmostindefi-nitely,forofthemanyinventionsexhibitedinthisshowroomthereseemstobenoneofdubiousvalue,andnonelackingpointsof-specialinterestandappeal.TheAmeri-canshavetheirfaults,anditmaybethattheyhaveformedtheinjudicioushabitofcarryingtheirfaultsinfront.Buttheyareagreatpeople,andtheyhaveaban-donedsomethingsinofficeappliancesthatothernationshavescarcelyyetdiscovered.Allthesame,thereisanAmericancata-logueinthelibraryoftheVatican.Andthemoreyouthinkofthat,themoresingularandilluminatingitmustseemFifty-sixforeigncountrieshaverepresenta-tivesinLondon.AFrenchengineer,M.EdouardCros,hassub-mittedtotheFrenchrailwaycompaniesanin-ventiondesignedtorelievedrowsytravellersofthefearofbeingcarriedpasttheirdestinationTheinventionconsistsofaslipofpaperonwhichisadial.Thepassengerwriteshisdestinationontheslip,marksthetimeheisdueonthedial,andattachesthepapertoapaitotthecarriagewhereitcanbeeasilyseenbytherailwayser-vants,whosedutyitwillbetotellthetravellerwhenhehasarrived.Earthquakes.March1,1909PROGRESSOftheearthquakefactthereisnodoubtofanykind.Itshakesyouandeverythinginwhichyouareinterested.Sometimesthereisameretremorwithalightscarelikeacatchinthebreath.Sometimescitiesaredevastatedandmencrushedtodeathbythethousand;andoc-casionallydistrictsareengulphedbythesea.Butscareorterror,disturbanceordeath,theearthquakeisunmistakeable.Ofthecausesoftheearthquakethereismuchdiscussion.Sciencewandersamongmanyexplanations.Onceuponatimeallscientificmenregardedearthquakesasduetovolcanicaction,anditisafactasun-doubtedastheearthquakeitselfthatwheretherearevolcanoesthereareearthquakes.Itseemstomany,therefore,safetocon-cludethatmanyearthquakesareduetovolcanicaction.Atthesametimetheearthhascertainlyquakedinplaceswherenothingisknownofvolcanicaction.Thisfacthasledtotheevolutionofthepressuretheory.Accord-ingtothis,theweightofvariouspartsoftheearth'scrustischanging.Denudationdeprivesthemountainsofgreatweights,whicharepiledupontheseabottomorotherconvenientplace,untiltheweightcrushesthesupportingrocksbelow,whenthereissubsidenceandcrackingofthesur-face,otherwiseearthquakes.SpeakingofthegreatSicilian-Califor-nianearthquake,ProfessorSuess,ofVienna,throwsthewholeweightofgeo-logicalscienceonadiscoftheearth'scrust,whichcomprisesthestrickencountry,andmakesthatdiscsinkdownsteadilytowardsthesubterraneanfires.Hecheerfullyre-marksthatwhenthesinkingprocessiscomplete,"thehillsofScyllaandagreatpartofthePeloritanRange,nearMessina,willbebelowthewater;theStraitofMes-sinawillbewidened,andonlyafragmentoftheEasternSicilianhillswillprojectfromthesea."Hereisamanwho,inamannerofspeak-ing,seesagreatroundpieceoftheearth'scrustbeingletdownbychains,ofwhichhehasmeasuredthelength,andknowshowmuchstillremainstorunout.Otherwisehisannouncementthatcertainpartswillnotbelostmightbeputdowntosheergoodnature.Inaddition,wehavethemoontheoryandthesuntheory.Accordingtothefirsttheproximityofthemoonshakesupthenearestpartoftheearth'scrust,ashap-penedatWhakatanenotlongago.Accord-ingtothesecond,thespotsinthesunarecausedbytheupleapoffierytongues,springingmanythousandmilesintospace.Thesetremendousmanifestationsofenergysettheetherofspacevibrating.Thesevi-brationsofeithershockoneanotherthroughspace,95millionsofmilesofit,ineightminutes,thelastvibrationbeatinginthenearestpartoftheearth'scrust."Whenthesunspotsareatmaximum,thesedemolitionsherebelowtakeplaceintheNorthernHemisphere,andwhentheyareataminimumtheSouthernsuffers.TheNorthhasjustundergoneitsordeal;soonitwillbetheturnoftheSouth.Mr.Wragge.towhomweowethistheory,doesnotwanttofrightenus,buthefeelsboundtotellthetruth,which,asheseesit,isthattheminimumofsunspotsbeingathand,theSouthernHemispheremustbepreparedforthemaximumofearthquakes.Now,accordingtohisimmediatepredeces-MiscellaneousAmillenniumtosome,anightmaretoothers,Socialismisintheair,butifbySocialismwemeanthedistinctionofthevitalprincipleofcompetition,itspellsfailure,forwhetherwelikeitornot,com-petitionisthebasicprincipleofexistence,whichnonebuttheCreatorcanchange.Theelementscompete,andwehavelife;andnofactismoreself-evident,ifwelookforit,thanthatcompetition,orthewarringoftheelements,givesbirthtobeing,andbutforthismysteriousandparadoxicaloperationeverythingwouldbeinvolvedinaonesidedchaos.Nothingissothinastohavebutoneside,oppositionandcom-petitionlieatthefoundationofallthings.TrueSocialismcannotbeanexception;itmustallowacommunityofdifferences,differentminds,differentaims,differentstatus,alivingseriesoflevels,notauni-formdeadone;theremustberoomupwardfortheforestgiant,whilescrubbytrailingplantsnourishbelow.Natureisbuiltthatway,andsocietymustfollowsuit,orfallintoruin.Tostultifytheelementofhealthyrivalryinsociallifeistodwarfitsmagnificence.Theessenceoftruesocialismisinacombinationoftheoppos-ingelementsofco-operationandcompeti-tion,whichisnomoreaparadoxthanthateverythingsolidhasoppositesides.AstableParliamentmustincludeastrongopposition,toomuchone-sidednessislop-sidedness,withacentreofgravitytendingtowardsinstability.Inlaw,inscience,inart,ineverythingpertainingtothismun-daneexistence,theunerringprincipleofoppositionapplies.Why,then,ignoreitinsociallife?LetusaccepthumannatureasitisandnotasweAvouldhaveit.Itembracesselfishnessandunselfishness,twoopposites;takeawayeither,andthewholefabricfallstopieces.Mysteriousasitappears,itisintheregulationanddueproportionoftheseopposingelementsthattrueprogressobtains.Factsare"stub-bornthings,"butfactsremain,inspiteofspeciousarguments.What,then,istheidealsocialism?Plainlyabrotherhoodofinequalitywithadueregardformerit,anencouragementofthrift,ahealthycompeti-tionworkingtogetherinahappycombina-tiontosecuretheelevationofhumanity,adiscouragementofidleness,statusabovestatus,accordingtothevigor,theindustry,theabilityoftheindividual(societymustnecessarilyconsistofindividuals);anyat-tempttoclimbbyunworthymeansmustbecondemned,andallattemptstoexcelbytruemeritrewarded.Then,andonlythen,canwehaveanidealsocialism,aseriesoflivingsteps,oneabovetheother,leadingupwardandonward.Thisidealmaybeunattainableinperfection,butAyemayshapeourcoursethitherwardandescapemanyofthepitfallswherebyroguesarebanquettedandhonestmengohungry.Jackmaybeasgoodashismaster,thoughtheirstatusmaybewidelydifferent.Ahumanfamilymayworkamicablytogether,thoughitsmembersrangefromphiloso-pherstofoolsthroughoutthewholegamutofkinship.(ByPeterEllis.)Socialism.170



periodduringwhichithasbeenundercloseobservation,nearly80years.Theactivityinthecentralpitofthecraterisofanex-plosiveandspasmodictypeneverbeforenotedthere.Thefluidlavarisesfromthecentralpitfrom10to400feetwithinafewhours,andthenfallswithstartlingrapiditytoriseandfallagaininthesamewayTheareaofthiscentralpitisabout50acres,andthereforetheamountofmatterthatrisesandfallswithinitisenormous.Theexplanationsuggestedforthisunusualactionisthatinthemovementsthathaveocurredwithintheearth'scrustatthatpoint,anenormoushollowhasbeenformedwhichgraduallyfillsupwithgases,whichforcesthemoltenlavaintothepituntilgasisaccumulatedsufficientlytofillthehollowandescape,allowingthelavatoflowbackintothehole.Thisingeniousexplanationappearsaveryreasonableone,andmightpossiblyaccountforsomewhatsimilarphenomenaobservedinthegeysersofEoto-ruaandotherpartsofNewZealand.sorincausation,thepropinquityofthemoonismakingthingsgenerallyunstablefortheSouthalso.Onthewhole,wemaybesaidtobefore-warned.True,Mr.Wragge'stheoryseemstotopplewhenlookedatclosely.Itdoes,forinstance,appearincomprehensiblewhy,iftheshockofthelastvibrationmakestheearthquake,thebuildingsarenotflattenedbeforethecollapseoftheearthwhichcarriesthem.Neitherdoesitseemquitelikelythatthesmallervibrationsoftheminimumperiodofsundisturbanceshouldworkthehavocinonehemispherewhichintheotherrequiresthelargerpulsationsofthemaximumepoch.Further,asetherisofitsnatureetherial,notmaterialliketheair.itisnoteasytoseehowitcanbemadetovibrate,exceptinthemindoffancy.Astothemoontheory,theredoesnotseemtobemuchmorethancoincidenceasyet—athingstrongenoughrathertosuggestinquiryonacertainline,thantojustifydogmaticconclusion.Thereforethefore-warningsdonotseemtobeasimportantastheyareinthemindsofthosewhohaveraisedthem.Afterall,therecanbenoprevention.Whentheseismologistpredictsanearth-quakewiththesamepercentageofcertaintyasameteorologistpredictsastorm,weshallhavetoputupwiththeearthquakeaswehavetoputupwiththestorm.Thebestforewarnersaretheearthquakesofthepast.Seismologyclaimsthattherecordsoftheseismographareveryvaluable,butthatclaimhasbeenmadegoodonlysofarastheyrefertothepast.Noonehasasyetpretendedthatthearrivalofanearthquakeatagivenspotcanbecalculatedfromearthquakedata,astheapproachofastormiscalculatedfromtheappearanceofthatstormatvariouspointsofapathusuallyfollowedinobediencetothelawofstorms.Beforeseismologygetssofar,mankindmustbecontentwiththefactthatthefirsttimeweknowanearthquakeiswhenitshakesus.Wherethishashap-peneditmayhappenagain;sometimes,in-deed,aquakecomesinaplacequiteunex-pected,asthegreatearthquakeofLisbondid;generallytherearezonesofearth-quakescoincidingwithzonesofvolcanicactivity.Theprecautionstobetakende-pendonthesefacts.JustasintheislandsoftheTropics,wherethereisahurricaneseason,menbuildhousesthatitisnoteasytoblowdown,soincountriesofearthquakevisitationmenoughttobuilddwellingsthatmaynotbeshakendown.SanFran-ciscohasrecordedthatsteelframesandferro-concretearecapitalearthquakere-sisters,andthatacertainclassofmaterialsistherightthingfordiscouragingthefirethatcomesafterearthquakedisasters.Herearethelessonsofexperienceformentofolloweverywhere.Scientificobservationhas,itisclaimed,establishedthatineveryearthquaketherearecertainareasleftuntouched.Menarewarnedtoconfinetheirbuildingstosuchareas.Itlooksasifoneweretosayanearthquakeislikeahandwithextendedfingers,whichleavesundisturbedallthespacebetweenthefingers,andtoadvisethatthebuildingsitesofthefuturebeconfinedtothesesparedspaces.Butwhowillguar-anteethatthehandwillatthenextimpactstrikethesameplace?Still,itcanatleastdonoharmtoconfinebuildingstosuchsites,andasthisis,afterall,theregionoftheunknown,theremaybesomechanceofimmunity.Thebestchanceis,ofcourse,togoandliveinanon-earthquakecountry.Butthatbeingimpossible,thenextbestthingistobuildsuitably,reducingrisktotheminimum;andthatpolicycannotbethwartedbythechoiceofaoncesparedlocality.Thelossesinearthquakesare,ofcourse,terrible,andthehorrorsappalling.Buttherearegreaterlossesandhorrorsmorewidespreadmotherdirections.Forex-ample,millionsperishperiodicallywhen-everthegreatYellowRiver,whosebottomhaslongbeenraisedbysiltabovetheleveloftheYang-tsevalley,burstsitsbanks;andthePlagueinHindustancarriesoffannuallyseveralmillionsofpeople.Incomparisonwiththesedisasters,thequartermillionvictimsoftheMessinacatastrophesinkintocomparativeinsignificance.Itisthefirsttimethatdocksandsimilarvalu-ablepropertyhavebeendestroyed.Butthatisbecausethepeoplewho,liketheChinesereturningtothelowplainsforthesakeofthefertilityaddedbytheinun-dation,buildflimsily.Thisveryreturnprovesalsothatmenwillreturntothemostdangeroussiteswhenbusinesscallsthemorprofitattractsthem.ThemoraloftheMessinastory,then,isnottogrievetoomuch,tosendwhathelpwecanaffordtothesurvivors,andadvisethemtorebuildonthelinesofprovedearthquakestability,inthehopethattheworstmaynothappenintheshapeofsubsidencesofthelandorsubmergingsbythesea.Thesearetheunavoidablerisksofearthquakecountries.Theothersmaybeminimisedintothecom-parativelyeasilyendurable.PROGRESSMarch1,1909Inconnectionwiththefearfulcatas-trophewhichhasdevastatedMessinaanditssurroundings,itisinterestingtonotethatvolcanicactivity,whichisoftenas-sociatedwithseismicphenomena,hasbeenparticularlyobservableduringthelastfewmonthsinmanypartsoftheworld.ThevolcanoofKilaueahasrecentlyexhibitedphenomenaneverbeforeknownintheRemarkableVolcanicPhenomenon.ASwisspatenthasbeengrantedtoaBerlinfirmforanexplosivemixturecomposedofsul-phur,sodiumnitiate,smallquantitiesofpotas-siumnitrateandachromateandacarbonaceousmaterialoffattyorresinouscharacterwhichmeltsbetween85and400deg.F.,becomesplasticandadhesivewhenheated,andisim-p?ivioustowater.Theseingredientsarethor-oughlymixed,withouttheadditionofwater,andaresubjectedtohighpressureandtem-perature.Theexplosiveisfiredwithafuse,likegunpowder,towhichitisclaimedtobesupeiiorinthefollowinglespects:theproductsofcombustionarelessvoluminous,lessirritatingtothelungs,andsettlemorerapidly;theex-plosiveneverbecomesmoist,cannotbeignitedunder660deg.F.,burnsmorequietly,islesssensitivetoblowsandshocks,andpossessesgreaterexplosivepower.Thesamefirmhaspatentedasafetyexplosivecomposedofam-moniumnitratemixedwithone-fifthitsweightofdinitroortrimtrocompoundsofthearomaticseries,dissolvedinasuitablemedium.Potas-siumnitratemaybesubstitutedfoiammoniumnitiateandmetallicpowdersmaybeaddedtoincreasetheexplosiveaction.Aparagraphhasgrowngreygoingroundthepapers.ItnarrateshowsomeskeletonswerefoundinoneoftheFrenchDepart-mentssemihumanincharacter,thebodyapish,andtheskullhuman.Theallegedcombinationwassaidtohavebeenregardedbyscienceaswonderful.Onthestrengthofthatsomeonegave£60forthesame.Thenumberofskeletonsnothavingtrans-pired,wecannotsayhowmuchapoundtheseallegedsemihumanbonesofgreatim-portancetosciencerealised.Fromamanurepointofview,thelossisirrepar-able.Asthebonesaresuspectedofbeing''TheMissingLink,''therearepeoplewhoregardthelossasrepaired.Buttherearepeoplewhowillbelieveanything,especiallyif,asinthiscase,atoothofthelong-hairedrhinocerosorsomeotherrhinoceroswasfoundsomewherenear.Itissaidonbe-halfoftheAcademyofScience(Paris),thatthisdiscoveryisimportant,andonbehalfofsomepersonorpersonsunknown,thattheythinkthe"missinglink"hasbeenfound.Nothing,however,hasbeenheardfromanyoftheseparties.Itmat-terslittle,fortherearemanymorelinksmissingthantinsskeletonallegedtobesemi-humanbysomeonesolittlekuownthatnoonefeelsjustifiedmmentioninghisMissingLink.ThehealthauthorityoftheDominionyearsagoentereduponaveryuphillstruggletosecurepurityinthedistribu-tionofmilk.Theproblemisanextremelydifficultone.80longascansandbottlesmanyshapeorformareused,thereistheconstantdangerofimperfectcleansing,inadditiontotheinconvenienceofhavingtoreturntheemptyvessels.AnEnglishinventorappearstohaveovercomethedifficultybythesupplyofpapermilkpails.Theyhavejustbeenputuponthemarket,andaletterfromaPro-gresscorrespondentwhorecentlyvisitedthefactoryoftheMono-ServiceVessels,Limited,London,givesaroughideaofthenewsystem.ItappearsthathundredsofthousandsofthesepaperreceptaclesareuseddailybyDairyingCompaniesalloverEnglandThepapermilkcanismadeofpurewoodpulp,withanimpervioussterileglaze,andismanufacturedsocheaplythatitisneverusedtwice,butisdestroyedwhenempty.Milkkeepsfreshforalongerperiodthanintheoldmilk-can,and,there-fore,itissaid,fewerdeliveriesofmilkneedbemade.Morethan500,000adayofthenewmilkreceptaclesaresuppliedtopro-vincialdairycompanies.ProbablysomeenterprisingfirmintheDominionwillse-curetherightstomanufacturethisexceed-inglyingeniousandbeneficialinvention.Itwillcertaintybeheraldedwithjoybyourenthusiastichealthauthorities.AnHygienicMilkReceptacle.171



Messes.CollinsBuilding,Auckland,a.Wiseman,ArchitectTheIllustratedCarpenterandBuilderaversscornfullythatthegrowinguseofthecomerabythegeneralpressislikelytoproveavaluablefactorinstimulatingpub-licinterestinbuilding.''ThecameramanhasalreadybeguntorecordthebuildingoftheLondonCountyCouncilHall.Theetherdayapictureappearedinoneoftheweeklynewspapersshowingsixgreatwoodenpilesdrivenintothemudatthesideof"WestminsterBridge—thatandno-thingelse.Thisisthsinitialstepinthebuildingoftheembankment,andifthecameramangivesusamonthlyrecordforthenexttenyears,weshallknowagooddealaboutthenewCountyHallbeforeitiscompleted."IntheDominion,thankstoPeogkess,thingsarealittlebrighter.*JiJtA-M.Mr.AlexanderWiseman,ofAuckland,hasonhandseveralpiecesofwork.HeispreparingplansfortheV.M.C.A.building,whichwillruninto£10,000or£12.000.Heisengagedonplansforanup-to-datesuiteofofficesfortheAucklandHarbourBoard,runningintosome£6,000.Thisbuildingwillbeallofstone.HehasinhandadditionstoandalterationsoftheBaptistTabernacleforover£3000.*#*#*Afineresidenceisjustoutofthebuild-ers'handsinMarketstreet,Hastings,forDr.PenroseBareroft.Thebuildingcon-tainslargedrawing-room,dining-room,fourbedrooms,dressing-room,kitchenandallmodernconveniences,whileinasepar-atewingisgroupedthesurgicalsuite.Aneffectiveusehasbeenmadewith"Eternit"placedintheceilingsandtintedwithwaterTheDominionAhead.Thisistheheadofficeofoneofthelargestwholesalestationers'businessesintheDominion,MrGrigsby.manager.ThebuildingwasdesignedbyMr.Wiseman.architect,ofAuckland,anderectedforsome£15,000,thecontractpricebeing1£2000less.Therearesevenstoriesandanattic.ThefrontisofAustralianpressedbrick,thewholeofthegirdersandstanchionsaresteel,andtheflooringisde-signedtocarryaloadof4cwt.persquarefoot.ThesteelworkwaspreparedbyNormanLangandCo.,ofMelbourneThejoistsareofOregonPineandthefloor-ingofJarrah;theliftsandthelightingareallelectric.Inadditiontothemainstair-case,thereisanenclosedfireescape(bothofiron)whichisusedasanextrastairway.Theoffices,whichareup-to-date,areonthegroundfloor.Messrs.CollinsBros.'Building.ThehomesteadatWhakamarumarusta-tionforMr.R.Davisisrapidlynearingcompletion,andshouldbeoutofthecon-tractor'shandsearlyinFebruary.Thisisanidealcountryhome,witheveryconveni-enceandlowbroadverandahs.Theceil-ingsoftheroomsthroughouthavebeenerectedwith"Eternit,"tintedinwatercolour,andexposedjoists,whicharedressedandoiled.Contractor,T.Styles.Cost,£990.Architects,RushandJames,Hastings.colour,whilethejoists,whichshow,aretreatedwithoil.Contractprice,£840.Messrs.W.HayandSon,builders;Messrs.RushandJames,architects.Hastings.Messrs.W.HayandSonhavecompletedtheerectionofa6-roomedvillaresidenceatHastings,forMr.J.Tombs.Theplaceiscompletewithallmodernconveniencesandconservatory.Contractprice.£590.RushandJames,architects,Hastings.ArchitectureandBuildingMarch1,1909PROGRESS172



Intheprocessofrefiningasphaltsandbitumens,manydifferentconsistenciesofresiduearetheresult,andthepurehardasphaltisoneoftheseresidues.IfthePlanofMeDinnie'sResidenceTrinidadhashardasphalt,Switzerlandalsohasveryhardasphalt,andthreeorfourStatesofU.S.ofAmericaproduceapureandpliablebitumenpeculiartothatcoun-try.Ifhardasphaltisusedforportableroofingsanddamp-courses,theasphaltit-selfmaybefairlygood,butitmustbesoftenedouttomakeitpliable,andoneoftheeasiestandcommonestwaystodothisistomixananimalfatresiduewithResidenceofMe.Potts,HastingsRush&James,Architects.specificationisbeingfollowed,andbuild-ersshouldbewarnedagainstthepossi-bilityofsomematerialsprovingunsatis-factoryinayearortwo,orevenless,whendoinggoodwork.Aninstanceoccurredonlyrecentlywhenoneofourleadingbuildersfoundthe"portablematerial"wasactuallyuselessbeforehehandedoverthefinishedjob.Theseremarksapplywithequalforcetovariousflatroofmaterialsnowbeingoffered.—Building,Sydney.MrCommissionerDinnib'sResidenceJ.H.Burr,Architect.Asphaltsvaryfromsemi-liquidtoveryhardandbrittle,andfrom100percent,puretohalformoreearth,sand,orre-fuse.Bitumenorpurebitumenalsovaries,fromthehardandbrittletosofterandpliable.Differentpartsoftheworldturnoutverydifferentproductsinthesehydro-carbonsaccordingtotheenvironment.inferior"Oid"or"Ite"ismadebyusingthishardresiduemixedwiththeanimalfatits"classname,"asphalt,givesitacertainappearanceandsoundofdurabilitywhichisverymisleading.Thepurebitumenwhichisinapliablestatewhencoldshouldmakeafirst-classandverydurableportableroofingordamp-course,andcommandentireconfi-dencebytheprofession.Itisthereforeverynecessaryindeedforarchitectstoseethatareliablematerialisspecified,andactuallyusedwhentheirit.Inothercasesasoftandsemi-liquidmaterialsuchascoalorStockholmtarisused,butthisofcoursemustbethickened,andagoodvegetablematteristhethingtothickenitupwith.Asphalts.March1,1909PROGRESS173
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Itisextremelydifficulttogetthegen-eralpublic,or,rather,thatportionofitwhichisbroughtintooccasionalcontactwithbuildingoperations,tounderstandthattheconsultationofanarchitectisreally,inninecasesoutoften,amatterofconsiderabledirectfinancialgaintothebuildingowner,apartfromthesavingofworryovertheinnumerablelittletechnicaldifficultiesandmisunderstandingsthatarealwaysliabletoarise,andthebenefitofexpertknowledgeinthematterofarrange-mentofplan,andthecarryingoutofathousanddetails.HeadOfficeofthePublicTrust,Wellington.berofpersonsbenefitedisverylarge.Mr.Poynton,theheadofthedepartment,istheheadofafinestaff,throughwhomheisintouchwiththelargebusinesscommittedtohisdepartmenttotheverysmallestdetails.ThePublicWorksDepartment,whichbuiltthenewoffice,hastakenadvantageoftheopportunitytousethebestmaterialsintheDominion.ItisanexamplewhichmightwellbefollowedbyallthedepartmentsoftheState.ThenewLegislativeCouncilbuildingnowbeingerecteddoesnotcount,asitistobeonlyatemporarystructure.Therefore,thewoodandironunsightlinessofits''CarpentersGothicmaybeenduredwithouttoomuchgroaning.WefearMarch1,1909PROGRESSThe£30.000buildingerectedforthePublicTrustOfficeisshownintheac-companyingillustration.Itisoneofthefinestinthecity,worthyofthebetterstyleofarchitecturesorapidlyspringingintovogue,and,whatismore,worthyofthegrandworkthePublicTrustDepartmentisdoingintheDominion.BytheaidofthisdepartmenttheStatetakescareofthemoneysofallandsundrythatliketoask,guaranteeingtheprincipalineverycase,payingreasonableinterest,andchargingmoderatelyforitsservices.Alreadythereareovertwomillionsworthofpropertyinthehandsofthedepartment,andthenum-greatly,however,thatthenewGovernmentHousewillnotbeacredittotheDominion.Nothingisdefinitelysettledasyet,weun-derstand,butitseemstooprobablethatitwillbebuiltofwoodintheoldbadstyle,fromwhichthebestmenarealwayspray-ingtobesaved,forwhich,ontheotherhand,the"skinflints"oftheDominion,whoseemdeterminedtoruleParliament,arealwaysmakingpermanentprovision.ThenewGovernmentHouseoughttoshowtheworldtheverybestmaterialsprocur-ableintheDominion,butwefearitwillshowtheworst,aswellasnotthebestpossiblestyle.Ofcourseweshouldliketobemistaken,buttheappearancesallpointtheotherway.PublicTrustBuilding.174OntheEmploymentofanArchitect.IBiDon'tPutSashWeightsBnpHLinYourWindows!jyi^ntheyareoitofdate!li%ffiß"Automatic"&SKBrSashHolderBetterandCheaperMoreconvenient,lessperplexing,easiertoputin,morereliable,moredurable,moresatisfactory.The"Automatic"SashHolderisthenewmodern,up-to-datedevicethatdispenseswithcumbroussashweights,kinkingcords,uselessweightpockets,misfitpulleysandreluctantbalances,addsa\esallthetime,labourandexpenseoffittingtheminplaceArchitect3aresnecifwngthem.ContractorsandBuildersarebuyingthem,SashandPlaningMillsareprovidingforthemCarpentersareputtingthemintobuildingsoldandbuildingsnew.The"Automatic"SashHolderp>e\entsrattling,andpermitsthewindowtobemovedupanddownwitheaseHoldsitsafelyatanypointdesiredAsamplesetoffourwillbesentpost-freetoan}addressonreceiptofpostalnotesfor7sSendforasetto-day,andtr\thissimple,sensible,andeconomicaldeviceAUTOMATICSASHHOLDERCO.NEWYORK,U.S.A.AustralasianHeadquarters:I131CashelStreet,CHRISTCHURCHEXPANDEDSTEEL3in.DiamondMeshIfReinforcedConcreteThecheapest,best,mostreliable,absolutelycommonsensesystem.Usedinallthebestmodernbuildings.FullparticularsandestimatesonapplicationtoEdwardRecce&SonsColomboSt.,Christchurch



thediscovery,thatsteelwillnotrustwhensur-roundedbycement,andthattheadhesionofthetwomaterialsissoperfect,thattheybecomeasitwereoneisnodoubtoneofthegreatestthathasbeenmadeinthebuildingworldforverymanyyears,secondonly,perhaps,totheinventionofPortlandcementitself.Thepos-sibilitiesotthematerialaiewonderful;atthesametime,concretehas,andalwayswillhave,greatdisadvantagesinwall-constructionascom-paredwithbrickwork,whenthedesignisinanywayintricateandtheopeningsaremany.Inthelatesixtiesandeailyseventiesitwasthoughtthat*ordinaryconcretewoulddowonders,andallkindsofapparatusforfoimingthemouldswereinventedandused.IntheBuilderforApril13th,1867,wereadthefollowing:—"Concreteconstructions,itcanbeshown,arecheaper,healthierandsafer,andthereforebetterthanordinaryhouses.Theob-jectionfromasanitarypointofviewtoallthecommonbrick,andlathandplasterconstruc-tions,istheirabsorbencyofmoisture,andinclosely-crowdedhabitationstheirabsorbencyofmiasma.Concreteisnotbyonequartersoabsorbentofmoistureanddampasbrick,whileitgivesawashableinteriorsurface.Itsgreateconomicalqualityisthatitcostsaboutone-halfthepriceofbrickwork.''Couldanythingbemoreglowingormorecon-clusiveofthetriumphofconcreteoverbrick-depositingcanonlybedonesuccessfullybythemostexperiencedmenandthesecannotalwaysbefound,and,whenfound,naturallyrequnemorethantheordinarylabourers'wages.Howisjoineiyfixedtoconeiete?isaques-tionoftenasked,moreoftenaskedthansatis-factorilyanswered.Breezeblocksmaybedroppedintothemouldsatapproximatelytherightpositions,butshouldtheybeoverlooked,thetroubletogetthenecessaryholdforthewoodworkmustbeimmense.Concretebuild-ing,too,isnecessarilyslow,timemustbeal-lowedforeachfillingtosetbeforethenextcanbeplacedonit,for,unlessthematrixhasobtainedsomestrength,theaggregateissimplyapileofloosestonesthatareconstantlyex-ertingapressureoutwards,andarenotlikebiicks,thatlieevenlyoneachother,andwhoseweightexercisesapuielyverticalpressure.Inconcrete,too,asinachain,thestrengthcanonlybeestimatedasbeingthatofitsweakestpart,andonefaultymixingofthematrixruinsthewhole.Ofcourse,toalargeextentthiswillapplytothemortarusedinbrickwork,butin*itwealwayshavethestrengthwhichthe''bondorhorizontallappingofthepartsgives,whichisentirelywantinginconcrete.Withregardtostrength.Inmakingcom-parisonswehave,ofeouise,toassumethatthematrixintheconcreteandthemortarforthebrickworkaieofthesamestrength,piobablythatifaconcretecomposedofbrokenbricksisofsogreatastrength,thensurelythesamematerialslaidincourseswouldbestronger,justasacoursedrubblewallisstrongerthanarandomrubblewall.Thequestionofshearingorslidinginthedifferentcoursesmaypossiblyoccur.Itcanonlybesaidthatstonesorbricksaielesslikelytoslideoneachotherwhentheyarelyinginhorizontalbedsthantheywouldbewhenmobliquebeds,foritmustbeborneinmindthatmanystonesinconcretemustbelyingobliquelyagainstthoseadjoining.Withhoopironbond,theshearingquestionmightbe-comeimportant,butwithwirebonding,andwithfrequentverticalrodsandthejoggledjointscausedbythenotchesinthebricksinferro-brickwork,itwouldnotappeartobeafactorforseriousconsideration.Totheartisticmind,ofcourseferro-brickworkwillappealstrongly.Theabominationsofstuccoaresomarkedthatanyrelieffromitwillbewelcome,andinferro-brickworktheactualmaterialusedcanbeleftinitsnaturalstate,whereasinferro-conereteitwouldappearthatall"finish"mustbein"compo."Therein-forcingofbrickworkwithhoopironinthehori-zontalcoursesisaveryoldexpedient,butinferro-brickworkverticalrodsareintroduced,which,combinedwithhorizontalmetal,eitherrodsorsomesortofmeshthatcanbeentangledinthemortar,willgivearesultwhichwillmakeMarch1,1909PROGRESSThemethodofconstructingFa10-B1ickivoi?.icalls,asshewnbythediagiampublishedlieiewith,consistsnfbucksproportionedandshapedinsuchamanne)astoalloivhorizontalandverticalreivfoicementloithoutinanyivavbreakingbond.Thispointhatahtainbeenthedifficulty,butitwouldappearnowthatithasbeenovercomeina•satisfactorymannet,andthemethod7wsleceivecltheen-dorsementofmanyoftheleadingengineersintheDominionForthelastfewyearsthewholeofthebuild-ingworld,andindirectlyalargepoitionofthepublic,havehadtheirattentiondrawntoacomparativelynewformofconstructionknownas"ferro-concrete,"andferro-concretehasbeenheldupasthepanaceaforalltheillsthatbuildingconstructionisheirtoItisearth-quakeproof,itisrotproof,itisfireproof,itislight,itischeap,anditwillsupersedebrickandstoneforwalls,andwilltaketheplaceofwoodenorsteeljoistsforfloors.Wearequitewillingtograntthatinferro-concretetheworldhasgainedamostvaluablematerial,andthat(F.DEJ.CLERE,P.RIBA)Ferro-BrickworkandFerro-Concrete.equivalenttoamixtureofthreepartsofcleansandtoonepartofPortlandcement.Itmaybeargued,withashowoffairness,thatanaggregateconsistingofhardstone,willproducestrongerworkthanoneofbrick;butevenheretheassumptionhasbeenprovedtobewrong,forthemerefactthattheadhesionofthecementtothebrickisbetterthanitistothestonemorethancompensates,whenestimatingstrength,thedifferenceinthehardnessofthematerials.ThiswasshownbyexperimentsbytheEnglishWarDepartmentinconnectionwithalargebuildingwhichtheyweregoingtoconstruct.Thetestsweremustcarefullymade,andtheresultsshowthataconcreteconsistingofsixpartsofbrokenbricks(rathersoftkindandeasilybroken)toonepartofsandandonepartofcementat31daysold,crushedunderapressureof20tonstothesquarefoot,whilethesamematrixmixedwithsixpartsofbrokenstonecrushedwith14tons2cwts.tothesquarefoot.Theseweights,wemightsay,weretheaverageweight,fourexamplesofeachkindbeingtested.*Now,itmaysafelybearguedwork.Alas!WhatdowereadnowInalateLaxton,anabsolutelyunbiassedpublica-tion,itsays:—"Someyearsagoconcretebuild-ingreceivedagreatimpetus,arisinglargelyfromthenoveltyoftheidea.Ithas,however,longsincesubsided."Thereasonsforthisarenotfartoseek.Inallbuildingapracticalmanallowsthatthemakinggoodoferrorsisafactorinexpense.Torectifyamistakeinconcreteismosttrouble-someAnopeningmaybesetoutonlyafewinchesfromtherightplace,buttocorrectthiserroragreatdealofboxingmayhavetobepulleddownandre-erected.Inbrickworkamistakeofthiskindisgenerallymadegoodinaveryshorttime.Shouldtheerrorbeinferro-concrete,itisappallingtothinkofthetroublethatmaybeoccasionedinordertosetitrightThenitisoftensaidthatinconcreteworkskilledlabourisnotrequired.Therecouldbenogreaterfallacy.Tobeginwith,theformationofthemouldsrequiresthegreatestcaieandskill,andthishastobepaidfor,whilethegradingoftheaggregatesandthemixingand175Pl^uryv/H'tvintfPierCfynstnictivn,.



Sometimesonewantstoknowthestrengthofachainwhentherearenobooksofreferenceathand.Hereisanapproxi-matelysafemethod,whichisrecommendedbyanexpertofsomestanding:—-Squarethenumberofeighthsofaninchinthediameteroftheironofwhichthelinksofthechainaremade,andstrikeoffthelastfigureasadecimal,andcalltheresulttons.Forexample,inachainwithlinksmadeofironlin.indiameter,8x8=64,and6.4(6t4o)tonswouldbethesafeworkingload.Or,inachainwithlinksoffiron,3+3=9,thesafeloadwouldbe9ory9oofaton.Theseloadsare,ofcourse,averylongwayfromthebreaking,or"ultimate"strengthofthechains,butitmustberememberedthatahoistingchainissubjectedtotheveryworstkindofstresses;fortheloadsarenotonly"live"loads,butaregenerallyappliedinaseriesofjerksandsuddenstresses.Anotherimportantpointtorememberinusingchaingearingisthat"thestrengthStrengthofaChain.hoopsteel.Hemadehisbeamelevencoursesdeep,nearlythreefeet,andtenfeetlong,intwothicknesses,one41/4in.,41/4in.,andtheother3in.(brickonedge)witha4in.cavitybetweenwithwiremeshbondingineachhorizontaljointThisbeamwasfoundtocarryadeadloaddis-tiibntedoveithemiddlesixfeetofthewall,of15,3001b5.,ormorethan6%tons.Mr.Browndoesnottellusthethicknessofthewireusedinthenetting,butitcouldnothavebeenany-thinglikeasthickasNo.7BW.Gr.,andsoitisfairtoassumethatwiththeuseoftheheavierwire,muchhigherlesultswouldhavebeenob-tained.Tosumthematterup,theconclusionsarrivedatarebrieflyasfollows:—Abuilding,intotheconstructionofwhichsteellargelyenteis,isverymuchbetterabletoresistearthquakeshocksandthelesultsofsettlement,owingtoweakfoundation,thanonemwnicntnereislittleornotensilestrengthinthedifferentpaits.Thatitis,howeverabsolutelynecessarythatthesteelshouldbeprotectedfromtheactionofclimateoroffire.Thatthebestresults,whencomparedwithcost,willprobablybeobtainedbythesteelactinginactualcombinationwithitsprotect-ingmaterial,thesteelgivingthetensilestrength,andtheothermaterialthecompressile.\u25a0*Thatburntclayproductsarebetterfirere-sistingmaterialsthanstone.Thatamaterialwhich"bonds"togetherisbetterthanonewhichdoesnot.Thatforwallorpierconstructionbrickworkisbetterthanconcrete,providedthatthe"bond"canberetainedandyetperfectad-hesiontoandprotectionforthesteelcanbeobtained.Thatconstructioninferro-brickworkwould,underordinaryconditions,belighter"*cheaper,quicker,moreconvenient,morefireproof,andmoreearthquakeproof,willbecapableofbetterarchitecturaltreatment,willbemoreeasilyaltered,andwilllenditselfmuchmoreeasilytotheattachmentofjoinerythanferro-concrete.kSee"Specification,"No9,page69,paiag)aphs8,9,10,alsomoe153,paragraphs6and7ofachainisthestrengthofitsweakestlink."Therefore,allconnectionsmustbelookedafterverycarefully.Chainacci-dentshavefrequentlyhappenedthroughthebreakingorfailureofsomeconnectinglink,andnotofthemanchain.thewallssostrongthatabuildingwouldbeoverthrownbeforebeingbroken.Stonedoesnotstandfireaswellasbrick;intheofficialreportsmadeaftertheSanFranciscoearth-suakeandfire,theprotectionofallstonecon-cretebyafacingofbrickworkwasstronglyrecommended.Inconnectionwiththismatter,aseriesoftestsmadebyMrW.H.Biown,M.S.A.,ofYork,England,areextremelyinter-esting.Mr.BrowndidnotgofurtherthantotestthestrengthofbrickbeamswhenbuiltingoodcementmortarandstrengthenedbywhonettinginthehorizontalcoursesinsteadofwithMarch1,1909PROGRESS176FireInsuranceGUARDIANAssuranceCoy.Ltd.Established1821.InNewZealandover30yearsTotalAssetsExceed£6,400,000NewZealandBranch:25PANAMAST.,WELLINGTONInsureBuildingsincourseoferectionandcompleted,Furniture,Stocks,CropsandAgriculturalEisks.LossescausedbyBushFiresandLight-ningincludedinPolicy.OnlyLowestCurrentRatescharged.SurveysandQuotationsmadefreeofcharge.BUILDERSANDARCHITECTSWANTEDASAGENTS.ApplytoR.J.WHITE,BranchManager--WellingtonW.&G.TURNBULL&CO.,GeneralAgents,WellingtonT.H.HALL&CO.,GeneralAgents-AucklandGHRYSTALL£GO.„ChristchurchNEILL&CO.,LTD.„•DunedinWM.BUCHANAN,GeneralAgent-NapierCammell,Laird&Co.Ltd.CyclopsSteel&IronWorksSHEFFIELD==EIVaUAIVDContractorstotheBritishWarOfficeandAdmiraltyMilling.—JumperSteel,ShoesandDies,Mining,Coal-cuttingandBormgSteels,Pulleys,SheetandPlateSteels,etcToolSteels.—High-Speed,Standard,ShearandCompoundMiningandCoal-cuttingMachineSteels,alsoSteelsforspecialpurposes,etcRailway.—SteelRails,FishPlates,SolePlates,Billets,Blooms-Bars,Tyres,Axles,Springs,Buffers,PointsandCrossingsMarine.—CranksandPropellorShafts,ArmourPlates,SheetandPlateSteels,CastingsandForgings(anysizeorweight)EngineersandFoundries.—Tool,SheetandPlateSteels,Files,TwistDrills,ToolandToolHolders,MillingCutters,andSteelofallkindsCatalogues.—Cataloguesfurnishedonappli-cationNewZealandOffice:CAMMELL,LAIRD&CO.LIMITEDT.A.PETERKIN,Manager7&8BankofAustralasiaChambers,Wellington'Phone2290P.O.Box652AGENCIES:DORMANLONG&CO.'SSTANDARDSTEELJOISTSANDGIRDERSNORTHEASTERNSTEELCO.'SSTEELRAILSANDFISHPLATESKINNEARSTEELROLLINGSHUTTERS—ProtectionagainstFireandBurglarOperatedwithEaseandSpeedMANNESMANNSTEELSOLIDDRAWNWATERPIPESINDENTEDSTEELBARSFORFERRO-CONCRETEFERGUSSON'SGENUINEWHITELEAD"TITANBEST1'AND"MARS"GALVANIZEDCORRU-GATEDIRONWEALSOCONTRACTFOR:CASTWATERWORKSPLANTSTRUCTURALSTEELFORBUILDINGSANDBRIDGESPORTLANDCEMENTJOHNDUTHIE&GO.LIMITEDWELLINGTONWHITCOMBE&TOMBSLTD.V—:QuotationsandArtisticDesigns<qPfllltSrSOlSubmittedonApplication66PROGRESS"WELLINGTON,CHRISTCHURCH,DUNEDIN,N.Z.;MELBOURNE&LONDONJ



LeakyroofsshouldbelikethesnakesinIreland—theyoughtn'ttobethere.Thereoughttobenoleakyroofs.MostpeoplewillagreewithawriterintheNationalBuilder,writinginarecentissue,whosaysthatiftheroofworkofbuildingsisproperlyexecuted,theyshouldremainper-fectlywatertightaslongasthemateriallasts.Thebadworkmanshipwhichre-sultsinleakyroofsisfrequentlyduetotheowner'sparsimony.CheapnessandgoodLeakyRoofs.CrowTaylor,inCarpentryandBuilding,stronglyadvisescarpenterstospecialiseinthematteroflayinghardwoodfloors.What,youmayask,arethemysteriouspointssurroundingthelayingofhardwoodflooringwhichmakeitsodifficult.Thereisreallynomysteryaboutit.Itissimplyamatterofdetailsandcloseattentiontothingsthattheaveragecarpentermayhaveconsideredasimmaterialinthelayingofflooring.Foronethinghardwoodflooring,especiallywhereitiscutupintosmallunitsorsquares,mustbekeptandlaidasfreefrommoistureaspossible.Themanufacturerskilndryituntil,aftertest-ingandbaking,thereisnofurtherevidenceofmoistureinit.Thentheykeepitinheatedwarehouses,wherethetemperaturevariesbutlittlethroughouttheyear.Tofollowoutthisideaofcloseattentiontopreventmoisturesuchflooringshouldnotbelaidduringwetweatherunlessthecar-penterhassomedryhouseorplacewherehecankeepitheatedenoughtodryoutallthemoisturethatitmightabsorbfromtheair.Thismaylooklikedrawingitprettyfine,butisjustwhatittakestoensureclosejointsinthefloorafterithasbeenlaidandremainssoinaheatedroomt<*"sometime.Whenahardwoodfloorismadebyacar-penterfromstripswhicharecutandpavedintowhateverdesigniswanted,onemis-takethatisfrequentlymadeisintheendjointing.Thesidejointsareusuallymadebytheflooringman,butthecar-penter,fromlonghabit,isinclinedtobevelhisstockunderalittleincuttingforendjointssoastoensureaclosefit.Thisis,probably,oneofthemostcommonmistakesinfloorlaying;infact,onemightgointoitatlengthandprovethatitisamistakeinanykindofjoinery.Butwearetalk-ingofhardwoodfloorsnow,andhereishowitisamistaketosawunderorbevelincuttingendjointsinhardwoodflooring.Allhardwoodflooringisfinishedoff:afteritisputdown.Intheprocessoffinishingoffsomestripsmaynotbecutdownmuch,butsomearedresseddownl/16in.anyway,and,naturally,ifajointhasbeenbevelledorcutunderwhenthefaceitcutdownthejointimmediatelybeginstoopenup,anditopensupinproportiontotheamountithasbeenbevelledandtheamountthatithasbeencutdown.Thethingtodo,therefore,injoininghardwoodflooringwhereitisinthmstripsorstand-ardthickness,istouseafinesawandcutperfectlysquare.Thenwhenyougetagoodjointyoucanfeelsafeaboutthejoint,evenifl/16in.istakenoffthetopinsmoothingdown.Soyousee,insteadofbeingamatterofmystery,theproperlay-ingofhardwoodflooringisamatterofsimpleintelligenceandcloseattentiontosmalldetails.TheDifficultyoftheHardWoodFloor.qualitydonotruninthesamechannel.Anditisonlysofarasownersarecarefultoengageorenterintocontractwiththor-oughlycompetentmechanics—aimingmoretosecuregoodworkthantosaveafewpoundsinexpenditure—cantheyreason-ablyexpecttoobtaingoodwork,eitherinroofsoranythingelse.Thisistrueinre-ferencetobuildinghousesasitisinrela-tiontogoodsandmerchandise;andsolongasownersfollowthepracticeofadmittingbotchersincompetitionwithcompetentmechanics,andaccepttheirlowestimateswithfavour,makingnodistinctionbetweenmechanicsinapropersenseandmechanicalfrauds,norightorintelligentcauseofcom-plaintcanexist.Ifmenundertaketodoworkfortenortwentypercent,lessthanarightandpayingprice,itisbutnaturalthattheyshouldseektocompensatethediscrepancybydoingtheworkundertakeninqualityonaparwiththepriceforwhichtheworkisundertaken.Somehmtsinthisconnectionareveryuseful.Forexample:—ItisAvellknownitisdifficulttosoldertinwhenitiscoveredwithwater,yetitoftenhappensthatinremovingiceorsnowfromaroofholesarecutinthetinbytheshovel.Suchholescanbestoppedwithoutmuchtroublebytakingapieceofheavyiron,ofsuitablesize,withcountersunkholesforordinarysc-rewheads.Apieceofthickclothistobecutthesizeoftheiron,wellsoakedinheavyironpaint(redoxide)_.theclothplacedovertheleak,andthepieceofironscreweddownoverthecloth.Holescanbepunchedthroughthetinbymeansofaprickpunch.Ifthetincanbewipeddrybeforeapplyingthecloth,somuchthebetter.Ifwaterisrunningdowntheroof,adamcanbemadeabovetheleak,ofputtyorclay,tokeepthewateroffuntiltheleakisstopped.Insomeeaseswhitelead,ironpaint,orputtywilldo;or,iftheleakisnotexposedatthetimetorunningwater,theclothandpaintAvilldo.Alittlevarnishmixedwiththepaintwillmakeitstickbetter.Aftertheseclothpatchesbe-comedrytheywillholdwateraswellassolder,andperhapsbetter,astheyaremoreelastic.Iftheflashingbreaksawayfromthebrickfirewall,itcanbefastenedbytakingfencenailsandputtingthemthroughsuit-ablewasherstoenlargetheheadsofthenailsanddrivingthemthroughthetinmtothemortarjoints;thenthetin(whereitjoinsthebrick)canbeplasteredwithricementmadebymixingdrysandwithironpainttotheconsistencyofmortar.Thiscementisthebestmedicineforrepairingroofsknown,andischeapenoughtosuitanyone.Ifaleakoccursbetweenwoodandbrick,thesamecementcanbeused,andinmanycasesitcanbeusedongravelroofs.Forrepairingaboutchimneysthiscementisunequalled.Whenagravelroofiswet,itisevi-dentitwouldbedifficulttorepairitwithpaint,cement,orhottar.Yet,iftheroofleaks,itisatthistimetherepairsarere-quired.InsuchacasetakethebestPort-landcementand,perhaps,sand,mixitwithwaterandapplytotheleak.Asthecementwillhardenunderwater,itwilladheretothegravelontheroof,andshouldstoptheleak.Whenthecementbecomeshardanddry,itcanbepaintedwithironpaintorcoaltar.Agoodcementforroofscanbemadebymixingcoaltarthathasbeenboiled,orwhenhothassomepitchorresinmixedwithit,withdrysand.Thisbecomesashardasstone.Itissomethinglikewhatcementpavementsaremadeof.Thesandhasatendencytokeepthetarfromrun-ningoff.March1,1909PROGRESS177Careshouldbetakenthatwhen"Eternit"isspecified,otherinferiorarticlesarenotsubstituted.OntheauthorisedAdmiraltylist;ontheWarOfficelist.AdoptedbyH.MBoardofWorks.ExtensivelyusedinvariousPublicandPrivateBuildingsthroughouttheDominion.Fire-resisting,easilyerected,neitherexpandsnorcontracts,doesnotrot,crack,oxidize,shrinkorcrumble.FullParticulars,SamplesandInstructionsuponApplicationtoWELLINGTONAgentsfor*NewZealandMURRAY,ROBERTS&GO.ESTIMATESGIVEN50,KILMORESTREETCHRISTCHURCHBuilderandJobbingCarpenterC.J.CORKILLETERNIT(REGISTERED)AsbestosCementSLATESSHEETSforCeilings,in-sideandoutsideWallsandPartitions,andROOFING
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