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fwlllg^. Jenkins &* JYlack,
IflftpfVlil SatureTsof Engineers, Coppersmiths, Brassfounders,

\u25a0 \u25a0'^gjj^y and Metal Merchants,
B^^.^HSH|iH WELLINGTON

-- - - NEW ZEALAND.
|N sole Agents for Jenkins Standard '98 Packing. Best and Cheapest Jointing on the Market. manufacturers

\u25a0rat. a
N
nd

SCo°ppir:Tubts Beware of imitations. TheGenuine is alwaysstampedwithTradeMark like cut.
st-am Screwg|f

Condemtr TuKs ,g6,g6 will notRot) Burn, orBlow Out, andwilllastas long as the metals whichholdit. |t,am VaWtf^FUnMdESS11
*'

A FEW EXTRACTS PROM-"^^^^^itii Ẑj^tx BM*A
Richard's Plastic Metal

" Saved us its cost many times over." previously for more than four months at a time, andit Gaugi Cocks

tKo?."o*'0
*'

"Beststeam Jointing wehaveused." is still tight." Efficators
Zinc Ingots < ~~ Machinery Brassts

SSS GfuaJs0
""" Plat" A FAIR OFFER—Use Jenkins '96 Packing on the Worst Joint you have. If it is not as we Jg*£fe3gf*

Vacuum"Gaugss represent wewill refund the money. Coppsr Stsant Pipss, JEtc.
BoH.rWatsr6auB..,Etc. jj We .^.^ steam users fQ Wrjte us Dircct< ¥ V

ABSOLITELY BEST VALUE IN COLONY.

THE FEATURES _^^r\

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

from 8 to 32— Revolving Magnifiers, magnifying at 4, 8
and 12 feet— lsochromatic Screen— Body, made throughout
of Mahogany, covered withMorocco-Grained Leather of very
handsomeappearance—Rising Front, for takinghighobjects
oravoidingtoomuch foreground— Shutter:Bulb, Time, and
Instantaneous Exposures—Sheath very easily Loaded with
Plates or Films.

PRICE 3OS. COMPLETE
WITH BOOK OF INSTRUCTIONS.

Postage to anypartof NewZealand is. 6d.
CompleteOutfits from Bs. 6d., postageextra.
OrderaKalon atonce, as thesupply is limited.

WATKINS, STERICKER & CO., Ltd.,
Manufacturers' Agents and Importers,

WYNDHAM STREET - - - AUCKLAND.
Sous Agents for the 'Kai,on' Camera.

Noyes Bros.,
x I,CRAWFORD STREET,

SOLE AUSTRALASIAN AGENTS FOR :
KRUPP Ball Mills, Stamp Batteries, Vanners, T^W T T^J W^I1|

and Mining and Dredging Machinery of every M^ X m^ M. ± \u25a0\u25a0\u25a0\u25a0\u25a0
description.

b> ĥbmbh m̂
English Cyanide Potassium and Sodium.

SStSS^LTSr And at Sydney, Melbourne, Adelaide,
STAHLWERK'S-VERBAND Iron Works. Perth ai\d Brisbane.

_>

Hence our supremacy in tVOi10 S
the various branches of n * f
our business. [jPclf fl§ •

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

ALLEMBODYING THELATESTIDEAS. DEVICES, j

for Ill|lf4l£|^i£
and

GUNS, RIFLES AND „
HQR BRAND„AMMUNITION, LUBRICATING OILS

The Finest Stock and the Famous
in theColony. <• njoCLYDE"

CYLINDER OIL.

A GreatStock of Up-to-DateHardwareinEveryDepartment
InspectionandCorrespondenceInvited.

EDWARD REECE & SONS,
Colombo Street CHRISTCHURCH.

ESTABLISHED 1856
\ -

i
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THE"TANGYE"
F.r «.wHh Gas Engine and
ToTL, Suction Gas Producer

ON ORDER FOR, OR SUPPLIED INTO, THIS COLONY:
CES Size .. for a\ Maximum B.H.P.
FS Size .. for 9
JS Size .. for 29 \u0084 \u0084 (twoonorder)
KS Size .. for 39
OS Size .. for 88
PS Size .. for 115

Catalogues, Quotations and Copies of Testimonialson
Application.

Working with Gas Coke it is a SAFE STATEMENT that
50 BRAKE HORSEPOWER can be produced at a cost of
lOd. PER HOUR.

SOLE REPRESENTATIVES:

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

The"eaoiLLfle"

Sole Agent for Wellington and Wairarapa r.ani. n M«i.Ai,-,,,-
Districts, fromwhomCatalogues andall rrdDK. d ITIUIIIieWS.
Particulars can be obtained: \u25a0

MaTTHEWS' MOTOR GARAGE,
12 TARANAKI STREET EXTENSION \u25a0

- - -
WELLINGTON.

Highest Award at St. Louis Exposition, 1904.

NobelsExplosives
GLASGOW,

Gained the

WORLD.
Wholesale Agents :

W. M. BANNATYNE & CO., Ltd.,
"WELLIINGKrOISr.

MERIDIAN LAMPS
Twice as efficient as Ordinary Glow Lamps. Light Immediately
on Switching on. LAST LONGER. Cost of Renewals same as
Glow Lamps. No Delicate Parts to get out of order.

PERFECT DIFFUSION OF LIGHT.

GENERAL ELECTRIC CO.'S Generators,Motors, ArcLampsand Appli-
ances Supplied from Stock.

ELECTRIC MOTOR DRIVES FOR MILLS, FACTORIES AND WORKSHOPS.
EstimatesFiirnishtd for ElectricLighting andPower Installation of anyMagnitude.

A C RROW N Electrical Engineer & Contractor,

Officeand Workshop:MARTIN STREET,
OffManchester Street. CHRISTCHURCH.

STRAKER STEAM VEHICLE
(As Supplied to the Auckland and Wellington

City Councils for Haulage of Road Metal)

CAPABLE OF CARRYING 5 TONS
AND DRAWING 2-TON TRAILER.

Write for CataloguescontainingPhotos of Vehicles for all Classesof Work.

N.Z. Representatives—
HEATH & ROSS,

HUNTER STREET, - Wellington.
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& SCOTT SNELL f A C IA lip /\
HIGH PRESSURE "Au ljj\lllK I\
THIS Lamp has been scientifically tested in London, Pans, # %

Berlin, New York, Chicago, St. Louis, Boston, andvarious M
other Britishand Foreign towns. All tests show Maximum 9 4H|ln \

Ithas been applied to Docks— over 200 installedin one X HIHII \
Dock. Ithas been applied to streets too numerous to specify. M f^Btlll - \
A typical installationmaybe seen in Whitehall andParliament m WSmß* \
Street Westminster, saving over £100 ayear in cost, and M WttttT \
givingseven timesthe amount of light of previous a WLmk \

Ithas been applied to various Halls, Hotels,Shops, M \
RailwayStations,and various other establishments. \u25a0 1
COMPARED WITH COMPRESSING SYSTEMS jUkH«M^
tif1- Expenseof SpecialService. IncreasedLeakageLosses. ---zSS^BWE Expenditure forPower. Cost of upkeep of Compress- j3BPn
Alfnin ing Plant. Dependenceof wholeservice on workingof B|l'TMaH
AVUIII PowerActuatedPumps,andvariousminordrawbacks. X* . W /

A street may be transformed in a single dayby installing \Bfc t Sl9flL/
Scott Snell Lamps, without disturbing street surface \u25a0?$ !'S|-!? Wf

Free of Cost, by means of Waste Heat, this Lamp Wks K/Mh M
provides itself with compressed air at nearly 2lb. per square VL 'rmnMK

COMPOSITE BODY LAMPS. lip
Specification— TheseLampsareconstructedwithdetachable \u25a0»

reservoirs and cylinders,making any part replaceableina few *\u25bc!
minutes. Adjustment is much simplified. Working parts \ I
operateonknife edges. Weight considerablyreduced. Working n
parts may be removed and replacedby spare section, and an Suspension Circulakexaminationor re-adjustment made a leisure^ Over-allheight,54m.Guaranteed gas consumption, 15ft. perhour. width

SSSfst™ D. ANDERSON &» CO., lutd.,
isigHting Engineers aivd Contractors,

telegrams: "dacolight. London." 73 Fftfringdoft Road, LONDON, 8.0.

THE
" ANDERSON

" ANTI-VIBRATION

Incandescent Gas Burner.
Patented inall Countries. jlj^Jßk,

! THE CHEAPEST AND MOST SCIENTIFICALLY DESIGNED ANTI-VIBRATION J^B:
@

BURNER ON THE MARKET. |wB# j

t PROLONGS THE LIFE OF MANTLES FROM 8 TO 15 TIMES THEIR Pj*"^7^&
PRESENT DURABILITY. WIIfl \§

-^x^.^^^^gttfactttredGoods. |^^- O LjllM

Does Not Obstruct the Downward Free from Roaring. •*«-— .jj^^S^-
IyiGHT. Mantle Rod SecurelyHeldFast or I^^Sk'S!^

Patent Anti-Vibrator and Burner InstantlyReleased if Broken. (jiSSiililO
Combined. Steatite Ring Fitted to Every Pfffl^^jL

Burner Easily and Instantly Burner Head. jF!lS\\ <B|
Detached from Nipple. Every Burner Fitted with a CuiwP

1 Ordinary Anti-Vibration j)OKS NOT I^IGHT BACK. STANDARDISED BRASS NIPPLE. T T

'

For Street Lighting, Railway Stations, Factories, Workshops, Warehouses, \^J
Churches, Licensed Houses, Shops, and Household Use. Complete Anti-Vibration

Burner.

Type ofDouble BurnerLamp.
1,200 c.p.

Consumes 28ft. per hour.
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fl. & T. BURT, Ltd.
ma^rsot Engineers,AllKinds of

"
«-^,wmY

Machinery. <^^ PL)NEDIN.
MINING MACHINERY A SPECIALITY.

DREDGES T" SOLE MAKERS OF
ENGINES ! Calder's Patent Stone Crusher.
BOIIyERS (DOUBLE ACTING)

PEI/TON WHEELS Capacity, 15 Tons Per Hour.
PTTMP^1 Arrangements can be made for
ruivir^ Crusher to be seen at work
PIPEo , This Machine is a Decided Improvement on
FIyUMING, ETC. | ExistingTypes.

BRANCHES:
Wellington, Auckland, Christchurch, Invercargill, Port Chalmers.

Enquiries Solicited

fBE BLUTHNER j
o World's Foremost Piano- ;

BRILLIANT TONE ]
X SUPERB APPEARANCE w ;
X PERFECT CONSTRUCTION Inquiries \* * _ are invited. (

' . JHuSßb^^^^^KS^^^^^^^*-~ can c arranBec^ '

\u25ba "^» ' purpose.

II aa :
t WELLINGTON PIANO CO.,
a * LIMITED.

;: 53 MOLESWORTH STREET, WELLINGTON. \

The Successful FORD

Ford Model "F." 12-14 h.p.

The General Al]-round Car for the man who wants aPowerful,
Comfortable, and Fast Touring Car for five people, capable of
taking all kinds of roads, at a moderate investment, and low cost
of operatingand maintaining.

Specificationsof Model "F."
Motor, Ford two-cylinderhorizontalopposed;weight,1400R);

wheel base, 84m.; wheels,30m.; tyres, 3im.double tube:speed,
35 miles anhour; colour, rich dark green, yellow runninggear.

To arriveshortly,Ford Model"N"Runabout,price £225.
Motor, four-cylinder,vertical, 15 h.p.;speed, 40miles anhour.

Ford Model "X "— Motor, six-cylinder; 40 h.p. ; speed,
50 miles anhour, down to four miles anhour on the highgear.

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

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

tWhy be Cold
THIS WINTER?* W^LSBACH

RADIATOR
Which will warm you and every room in your house or office.

NO DIRT. NO SMELL. >f^|l|lp*
INTENSE AND PURE HEAT.
PERFECT COMBUSTION. iill|9
Can be easily carried from oneroom S^-I^hLto another,no flue being required.

2d. for 3 hours. JQ
Compare this withcoal.

STOCKED IN AW, SIZES BY

Welsbach Light Co. of Australasia,
LIMITED.,

VICTORIA STREET, WELLINGTON.

[I n Ever Ready...
ri RIroofing lz<
IK£ U w^mmmmm^mmm Roofs

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

J. BURNSICO., LTD., Auckland. E. REECE & SONS, CHRISTCHURCH.
H. WILLIAMS ft SONS, Napier. G. L. DENNISTON, Dunedin.
JAMES W. JACK, Wellington. THOMSON, BRIDGER & CO., Invercaraill.
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The Exhibition.
Splentdidprogress is beingmade withthe construc-
tion of the Exhibition buildings, and everything
seems to be well advanced in connection with the
arrangements made for accommodating the large
number of visitors expectedat the openingof the
Exhibition in November.

Inthe latest weeklyprogressreport issuedby the
Commissioners we observe that the routine work
is satisfactorily proceeding, but we particularly
note that at a recent meeting of the Agricultural
and Pastoral Committee of the Exhibition it was
decided that an award of fifty pounds (^5O), first/
and twenty pounds (£2O), second, be given for the
best collective exhibit, comprising the best display
of woolin grease, representing the principalbreeds
of sheep in this colony. These prizes to be limited
to district displays. Further prizes of twenty
pounds (^2O), first, and ten pounds (£10), second,
willbegiven to the best individualexhibitof wool,
grownand shownby the exhibitorhimself. Medals
and certificatesof exhibits will also be given for all
descriptions of cereals. It has been arranged so
that next season's wool will be available for the
Exhibition toreceive woolexhibits up to the 15th.
December next. Special applications for space
for woolexhibits will be receivedat any time now,
and will probablycloseabout the Ist. ofNovember.
Another itemof interest is found in the notification
that advice has been received from the Hon. the
Minister in charge of the Exhibition, authorising
the expenditure of five hundred pounds (^500) in
connection with the Natural History Committee's
request. A meetingof the Committee will shortly
be held to make all arrangements in connection
with this section.

Progress willbe mailedregularlyeverymonth to any
address in the colony onprepaymentof the Annual
Subscription — 6/6 per annum posted, or in
advance, 5/- To Australia or United Kingdom,
5/6 in advance.

•H •!•
*

*i* H* 'V

The Editor invites contributions (which must bear
name andaddress of sender, not necessarily for publi-
cation) dealing with progress made in any process or
methoddirectly orindirectly connectedwithmechanical,
industrial or commercial work. In no case can
rejected copy be returned unless accompanied by ad-
dressed envelope bearing half-penny stamp;neither
can the Editor enter into correspondence concerning
rejectedcontributions.******

Allcommunicationsto be addressed:
"

The Editor,
Progress, ProgressBuildings,Cubastreet, Welling-
ton." Telephone2234.******
Incase of change in address, or irregularity of this

papers's delivery, subscribers should send immediate
notice.

mail transit is not likely to be subjected to the
risk that usually characterises the carrying-out
of an original and experimental venture of the
magnitude of the new Australian Royal Mail
Line.

he said that
"

the Commonwealth Government
do not seem to realise the tremendous undertaking
before them," for the terms of the contiact require
that vessels are to beemployed that wouldbe twice
the size of the magnificent ships Mongolia and
Marmora, of the P. &O. Co As amatter of fact
the total number of steamersafloat at the present
time that would approach this size is about
four ; therefore, any such sum as
set aside m the contract for the building of each
vessel, is totally inadequate. Thus, in order to
bring theproposedninenewshipsup to the standard
of efficiency of the P. & O. Co.'s vessels, it -will
take a sum in excess of over and above
the amount that it is proposed to expend on the
lot. Mr. Paxton further states that

"
the precise

sum depends upon the fittings and the machinery,
and this is the point which the Commonwealth
Government have not considered." We cannot
but concur with Mr. Paxton in that, although
the contract looks genuine on the face of it, there
is a feeling that something has not yet been dis-
closed, not perhaps necessarily on the part of the
Commonwealth Government, or actually on the
side of the contractors; while the agreement looks
uncommonly like one which, tousea shipping term,
has been entered into chiefly to "beer" money.
In the present instance the contract is so one-
sidely in favour of the Commonwealth that the
utmost care requires to be taken to safeguard
against the possibility of a loopholeof escape for
the contractois. The mere deposit of in
cash, and a guarantee of a further sum of
although representing substantial sums of money,
does not by any means indicate the amount of
security called for under the agreement, because
the optionof a ten years' mailcontract carrying a
subsidy cf per year for a sum of
is one which hundreds of investors, in the Old
Country and m Australia, would be glad to take
an interest in with a view to untimately disposing
of the contract at a handsome premium to some-
one else. Perhaps this is an aspectof the business
with which the CommonwealthGovernment is not
particularly familiar, and in any case we cannot
do more than come to an opinion that the new
contract, if it is really to be an improvement on
the old order of things, is highly desirable for the
Commonwealth, but need not be considered
seriously by New Zealanders, for after the new
mail vessels have called at all the chief ports in
Australia, with the terminal at Brisbane, we
wouldhave nothing to gam on our arrangements
withSpreckels and the direct liners. Then again,
the opening of the Panama route, m 1914, will
prove an event of the greatest significance to this
colony. With either Auckland or Wellington as
the first or last port of call, we shall have a route
but three-quarters of the distance of the present
Brindisi itinerary, andindubitably oneof the best
opportunities forsteamcommunication in the world.
We are gratified to learn that the P. & O. Co. is
to alternate with the Lamg vessels in the new
regulations, and, also, that the conditions of the
P. & O. Co.'s running are fixed by the Imperial
Government, so that that established system of

Business Notices.

[Price:6dPer Copy;6/6 Per Annum posted,
or inadvance5/-

Voi,. I.— No. 10. Monthly.] WELLINGTON, N.Z., AUGUST i,1906,

IMPORTANT ANNOUNCEMENT.

OUR readers throughout Australasia are noti-
fied that the first of a series of articles, under the
editorship of

FRANK T. BULLEN
will appear inSeptember issueof Progress, on the

PROGRESS OF NEW ZEALAND'S
MERCANTILE MARINE.

Mr. Bullpn'^ highly interesting preface will
traverse the earliest attempts made by New
Zealand to establish a trans-oceanic service, to-
gether with reminiscences of our Home shipping.

The U.S.S. Co., Northern S.S. Co., Huddart
Parker Co., N.Z. Shipping Co., Shaw, Savill and
Albion Co., etc. will assist us with illustrations of
some of the earliest and newest vessels trading
to the colony.

Order Septembci Progress early.

New Mail Contract.
Details of the new mail contract, recently ratified
by the Commonwealth Government, must be so
well known to Progress readers as not to require
any expression of detailhere. That there has been
a considerableamount of political " wire-pulling

"
(which is apparently inseparable from

"
good

"
Government) in the completion of this great con-
tract is beyond question, for in the first place the
contractors and suppliers of the new ships have
no reputation outside of the building of tramp
steamers. A few exceptions may be mentioned
in small vessels like the Bombala, Rivenna and
Westraha— ships well enough known to many New
Zealanders— but to compare,inpoint of capability,
a North of England firm like the Lamgs (which
only builds ships, and not the engines) with such
Clyde builders as the Fairfield Co., of Govan, and
Caird & Co , of Greenock, both of which have
supplied the majority of the ships that have made
the AustralianMailLinefamousfor the past twenty
years, is not only absurd, but is calculated to prove
the means of engendering very serious doubts
as to the future efficient carrying-out of the great
contract. Inextension of our views we only have
to quote the remarks made regarding the new
contract by Mr. John Paxton, of Sydney, who is
one of the best-known authorities on shipping
affairs in the colonies. Mr. PaXton is right when

EDITORIAL COMMENT.

PROGRESS
With which is Incorporated

THE SCIENTIFIC NEW ZEALANDER.

Progress
With which isIncorporated

Gbe Scientific flew Ztealan&er.



Surinham, in Dutch Guiana, has the smallest
range of temperature of any place in the world.
Insummer the averageis 78 degrees, and in winter
77\ degrees.

% %

The total immigrants to Canada during the
financial year just ended numbered 175,000

— the
largest on record, and 20 per cent, in excess of the
previous year's total.******

A first-class battleship, which costs over a
million to build andfit out, takes upon an average
three years to construct, and nearly as long to
pull to pieces, after being thirteen years or more
in active service.

Metal does not rust in Lake Titicaca, South
America. A chain, an anchor, or any article
of iron,if thrownin this lake and allowedtoremain
for weeks or months, is as bright when taken up
as when it came fresh from the foundry.******

The empirics are still curing sea sickness, and
the world is stillpoorly when it ventures on the
wave. Those who collect these remedies will
be to hear of another invention for
thepurpose. Itis asteelcap, heated by electricity,
to be applied to the head, and is the invention
of a gentleman who bears the appropriate name
of Herr Kappmeier, of Alsklosta. The idea is
tocorrect the anaemia of the brainwhichis assumed
to be the cause of sea sickness.******

Recent figures give the June U.S. output of
anthracite and coke pig iron at 1,936,000 tons,
which is at the rate of 23,232,000 tons a year,
and is the highest record for any one month's
production. In 1903, the year of the previous
maximum output, the anthracite and coke pig
iron production for the first three months was
4,453,873 tons, while for the same three months
this year it has been 5,309,500 tons. The output
for the first three months of 1904 was only 67
per cent, of the current figure.******

It has been shown by recent experiments that
the power of' germination with plant seeds is not
destroyed, but only suspended, by extreme cold.
It is impossible to produce any more intense cold
than that obtained from liquid air. Seeds of
barley, cucumbers, peas, sunflower, and some
otherplants havebeen keptin liquidair nohours.
When taken out and carefully and slowly thawed
for fifty hours, and planted, they have sprouted
as well as if they had never been frozen. Life
had merely been suspended suddenly, locked
up within its material investment before there
couldbe apossibility of the leastentrance of decom-
position.

The WellingtonHarbour Boardhas accepted the
tender ofPalmer and Co., of Wellington (represent-
ing Rice and Co , of Leeds), at for its newhy-
draulic accumulator. The amount includes duty.
The other tenders which the board considered
were from Richardson and Blair (Glenfield and
Kennedy, Ltd., Kilmarnock), 17s. 6d.;
Riley and Holmes (Armstrong, Whitworth, New-
castle-on-Tyne), £585 :Greenshields and Co. (Full-
erton, Hodgart, and Barclay, Ltd., Paisley),

Ineachof these cases the tenderers included
the duty. Informal tenders were sent by A.
and T. Burt, Ltd., and the Sydney Hydraulic
EngineeringCompany.******

Two miles from Kamakura, and about 20 from
Yokohama, in Japan, on a terracenear the temple,
sits the most gigantic idol in the world. It is
the brazen image of a deity, and dates from the
reignof the Emperor Shomu, who died A.D. 748.
The dimensions of the idol are colossal. His
height, from the base of the lotus flower upon
which he sits, to the top of his head, is 63% ft. The
face is 16 ft. m length and 9J ft. wide, the eyes
are 3 ft. 9 in. from corner to corner, the eyebrows
5\ ft., and the ears 8J ft. The chest is 20 ft.
in depth, and the middle finger is exactly 5 ft.
long. The 56 leaves of the lotus throne are each
10 ft. long and 6ft. wide.

An interesting subject is the speed of different
animals, and recent statistics have been given
by an expert who has been making experiments.
The Russian wolf-hound'sspeed, it seems, is 75 ft.
a second, while the gazelleattains 80 ft. a second.
Aided by its wings, the ostrichis the fastest runner,

Paragrams.

of working to a hundredth, the machinist deals
in thousandths, the watchmakerm ten thousandths
but the photographic lens maker works inhundred
thousandths of an inch every day until he forgets
the remarkable character of this performance,
for it becomes instinctive. And while this accuracy
is necessary fr the production of the best lenses,
and any failure to realise it results in a defective
instrument, it is likewise true that in the designing
of lenses, also in the preparationof the materials,
experimental investigation and mathematical
reasoningare called for to anextent noless remark-
able and rare inmanufacturing industries.******

Enquiries made of the N.Z. Department of
Labour go to show that at present the man who is
practically sure of a job is the experiencednavvy
who is not afraid of what is colloquiallyknown as
"graft

"
Suchaone,itappears,ismrequest;muni-

cipalandpublicworksgenerally(particularlyinWel-
lington), are providing a wide field of labour for
the manwith the pick andshovel, and the prospect
is that the present state of things is likely to con-
tinue. Incidentally it is gathered that the elec-
trical engineer has become somewhat of a drug
on the market. Apparently he has gathered
in the Old Country that New Zealand is busily
engaged in illuminating and propelling itself by
means of electricity, and he has come out here
to offer his services in the process. Now he finds
that he is not in such demandas he thought, and
he is looking eagerly for that which he thought
would be thrust upon him. It may be added
that the man who desires clerical or light employ-
ment need not apply.

The success of rail-motor services on many
hitherto unremunerative railway branch lines
has brought to the front the possibility of re-
opening abandoned lines to be worked on the
new method. The Great Western Railway have
been asked to establish a motor service on the
Whimsey branch, between Mitcheldean Road
station and Cinderford. The Whimsey line was
constructed some years ago by a company, which,
finding they had not enough capital to work it
successfully, sold it to the Great Western Railway
in expectation that they would work it, but they
decided to keep it closed. The Great Western
Railway have replied to the petitioners that they
are afraid that the possibility of getting a reason-
able return for such service is not such as would
justify the heavy capital expense that would be
involved,andas thepopulationservedonly numbers
about 9,000 people, the caution of the railwayin
the matter appears perfectly justifiable.******

Some interesting statements have been made
by a medical man in Hong Kong m respect to
Chinese surgery. Alludingto adistinction between
internal and external medicine, the external medi-
cine being what we call surgery, he referred to
the fact that several hundred years before the
birth of Christ there was an eminent Chinese
surgeon who believed in extensive operations
and amputations, but he was almost alone, as no
one else ever attempted even to cut off a finger.
Describing the chief aims of the native doctor
insurgery at thepresent time,he said that thej'are
skilled in theuse of theneedleand counterirritation,
the latter including what is ordinarily termed
massage, and burning of the flesh. He had himself
seen children treated by this burning process
for diseases of the stomach. Commenting on
the deplorable ignorance of anatomy among the
Chinese, he affirmed that they have an idea that
the heart and the stomach are connected, and
that the epigastrium is the seat of thought. They
also imagine that the gall bladder is the seat of
boldness, and that all schemes originate from it.******

The Central Council of the Employers' Feder-
ations of Australiahas discovered a peculiar situa-
tion in regard to the registrationof workers' trade
marks— that is, the union label under the Trade
Marks Act. The Minister for Customs has received
a letter from the council, in which it is stated
that a serious situation has arisen. The council
intended opposing the registration of any such
label on constitutional grounds, and sought legal
advice on the matter. The council had learned
that this proposed objection had been provided
against, applications for such registration being
kept secret, instead of being gazetted in same
way as applications for ordinary trade marks
have tobe. Inthe case of application for registra-
tion of aregular trade mark it has to beannounced
in the Gazette, and any opponent of an applicant
may oppose the granting of it. Under the new
Act, all that an applicant for a trade union mark
need do is to file an application,which is examined
and enteredupon a special register without gazett-
ing. The council's adviser, writingon the subject
to the Minister, asks

— "
If a trade mark can be re-

gistered by stealth may it not be tainted with
suspicion ?

"

sometimes making 98 ft. a second, an enormous
speed. Inmeasured flights, the Virginia rampiper
has a record of 7500 yds. a mmute, and the Euro-
pean swallowhas exceeded 8000 yds. The slowest
creatures are snails and certain beetles— a healthy
snail's speed being sim- an hour. For fractions
of a second certain very small creatures have
almost incredible speeds, a mouse of the African
desert jumping 10 ft. at the rate of 800 ft. asecond,
while the common flea jumps with an initial velo-
city of 850 ft., or 10 miles a mmute* * H- * * *

The new rail motor car introduced by the
London and North-Western Railway to provide
an accelerated service on the lines between Walsall
and Lichfield, and Walsall and Rugely, is pro-
nounced successful in every way. The vehicle
consists of a single long car with seating capacity
for about four dozen passengers. The vehicle
consists of a single long car with seating
for about four dozen passengers. The car is
propelledby steam power,and the engine is capable
of being regulated from either end, so that the
driver has always a clear and uninterrupted view
of the signals. The car is divided into two large
compartments, one being for smokers, and there
is also accommodationfor luggage.

Satisfactory progress has been made with the
construction of the immense buildings m Hagley
Park, Chnstchurch, which are to accommodate
exhibits and otherwiseprovide for the innumerable
demands made on an International Exhibition.
The wholeof the ground floor m the mainbuilding
is about completed, and will be ready for exhibits
early in October.

The Machinery Hall is to be finished well within
the contract time, if the Railway Department
does not delay it in running its line of rails into
the large bay set apart for the purpose on the
northern side. Two bays of the Machinery Hall
have been covered with roofing iron, and a start
has been made in placingStuccolin on the front of
the building. ******

The splendid revenue received by the State
of Victoria for the year ending 30th June, 1906,
is the highest reached in its history, making allow-
ance for the share now retained by the Common-
wealth. In 1888-9, when the land boom was at
its height, the Victorian revenue reached the
figure of and the revenue of the past
year, £7,797,626 — added to the sum now retained
by the Commonwealth to carry out its services,— makesa totalof or
more than that of the boom year. The lowest
revenue since 1888-9 was in 1895-6, when it fell
to and it has since gradually risen,
until reaching the magnificent result of the year
just closed. ******

How many persons (asks a London paper)
would not hail with the delight the discovery
of a safe, pleasant and easily procurable remedy
for indigestion ? Such a remedy is recommended
in the correspondence columns of the Lancet by no
less an authority thanDr. Francis T. Bond.

"
The

indigestion must be a very hopeless one," says
Dr. Bond," which will not yield toa diet of a small
cup of warm milk to which a teaspoonful of rum
has been added, followed by a plain biscuit or
two and some very mild cheese, paradoxical as
this combination may seem." The marriage of
rum and milk, according to the doctor, like all
well assorted unions, brings out the good qualities
of both parties to the alliance, and, taken wisely
and not too well, he is of opinion that they form
a happy combination of stimulant and nutriment
much superior to many widely advertised pick-
me-ups. ******

The discovery has been made that the railway
tunnel, which has been constructed under the
river between New York and Brooklyn, is for
1200 ft. too small to allow of the passage of the
trains. The cost of the work has been over

The trouble is attributed partly to
cracked steel plates put into the work at an early
stage, and partly to inefficient supervision. The
prime reason for the trouble undoubtedly is that
the top of the steel tube has been crushed in by
the pressure of earth and water, causing the sides
to bulge out, and in places making the tunnel
just one foot too low to accommodate a train.
It is not disputed that the most serious blunders
have been committed, and it is hardly likely now
that the tunnel will be fit for service until 1909.
Some experts, indeed, say that a large portion
of the bore must be rebuilt.******

There is probably no branch of organised manu-
facture which demands such precision of work-
manship as is required in the production of the
best photographic lenses. The bricklayer and
the tailor (says Photography) are proud of working
within an eighth of an inch, the cabinetworker
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So it is that, entering into combination with
a few other atoms, it will yield us the most delicate
and deliciousof perfumes, whileit is equally ready
to join forces with, others to produce substances
whose smell of utter vileness has the psychological
effect of causing the experimenter to

"
wish he

was dead." In the aniline dyes it enhances our
clothing with a thousand beautifulcolours, and in
stillanother thousand forms it enters the chambers
of the sick in the healingguise of all the synthetic
medicines. It lurks mprussic acid, the ptomaines,
and a host of deadliest poisons ; it drives our
bullets in the form of gunpowder ;it explodesour
mines as dynamite and guncotton; it dissolves
our metals as nitric acid; it extracts our gold
as cyanide; and in an infinity of ways it
menaces or ministers to mankind. Nitrogen-
containmg substances, then, are active substances,
and their activity seems to be due to a certain" temperamental nervousness

"
of the nitrogen

atom which sends it flying on the slightest pretext
from one atomic community to another. On
thisaccount we callnitrogen a

"
labile "

element.
But it is only when we consider nitrogen inits

relation to life that we see how truly momentous
is this fact of its lability. We have been accus-
tomed in the past to ascribe to carbon the role

A. B C.

an experiment with mustard.
(a) without fertiliser ; (b) fertilised with ammonium sulphate;

(c) fertilised with kalkstickstoff.

The romantic deportment of the nitrogen atom
is fascinatingly interesting to the student ofchemis-
try. Wherever he looks he sees that the living,
moving, doing thing m the world is nitrogen;
it is at once the most restless and the mostpowerful
of the elements. When nitrogen enters into a
collocation of atoms we invariably expect the collo-
cation to do something active, whether good or
ill; for the nitrogen compounds have properties
and qualities they are never inert

The Fixation of Nitrogen.

PROFESSOR ADOLPH FRANK,

THE DISCOVERER OF CALCIUM CYANAMIDE.

of life elementparamount,but themore the 'juestion
is studied, the more does it appear evident that
the carbon constituent of the body is the mere
brick and mortar of it, good enough to constitute
its physical substratum, and good enough, too,
to burn as fats and carbohydrates to maintain
its fires, but that the working, building,

"
vital

"
thing, the thing that is the moving-springof pro-
toplasm and that brings about the continuous
adjustment of internal to external conditions
that wecall life, is the versatile, restlessnitrogen.
It looks as though the living being constituted

a vast unstable plasma in which the nitrogen
atom, with oxygen on the one hand and carbon
or hydrogen on the other, very much as it is in
mtro-glycenne, swings the atoms of the living
body through all the multiplex atomic relations
of growth and decay. The lability of livingsub-
stance is the lability of the nitrogen atom, and we
may say, with much more propriety than

"
Ohne

Phosphor kern Gedanke," "
Ohne Stickstoff kern

Leben
"— no life withoutnitiogen.

Chemistry and the
World's Food.

And yet— and this is a most interesting thing
—

this nitrogen, which when combinedwithelements
of another kind is so energetic and so useful, is,
in its care-free, solitary condition, a stubborn
lazy, inert gas. In this the elemental conditions
it is one of the most abundant and pervading
bodies on the face of the earth. It constitutes
four-fifths of the air that blows in our faces, and
so much of it there is that every square yard of
earth's surface has pressing down upon it nearly
seven tons of atmospheric nitrogen.

Chemically speaking, it is all but unalterable,
though the

"
allbut

"
is vastly important to us.

One or two metals, such as calciumand magnes-
ium and a few compounds of metals, may be made
to unite with it. We find, too, that certainorgan-
isms, bacteria— "

nitrifying microbes
"

they are
called— have within their little bodies laboratories
for attaching nitrogen to other elements, though
the mechanismof this action no man understands.

Still, again, we find that the lightning flash will
cause the nitrogenandoxygenof the air to combine
in the path of its streak to form nitrous acid,
or that it willcause the nitrogen and watervapour
to react to form ammonia. Outside, however,
of the minute quantities which are extracted
from the air m these various ways, the whole great
ocean of atmospheric nitrogen under which we
live and move maintains, in a chemical sense, a
listless, useless lethargy.

Now,nitrogenwhich is unitedwithother elements
(itmattersverylittlewhich) and which is so temper-
amentally nervous and active and useful we call"

fixed
"

nitrogen, while the nitrogen which exists
in the elemental lethargic conditionof the nitrogen
of the air we call

"
free

"
nitrogen, and the object

of this paper is to present the various modern
attempts to solve the problem of transforming

PROGRESS.August i,1906. 263

A. B.
DEMONSTRATION WITH OATS.

(A) WITHOUT FERTILISER; (B) FERTILISED WITH AMMONIUM SULPHATE.

GROWN WITHOUT FERTILISER.
THE EFFECT ON CARROTS.

FERTILISED WITH KALKSTICKSTOFF.

By ROBERT KENNEDY DUNCAN.



pheric nitrogen by the soil, its conversion into
nitrate by nitrifying organisms, its combination
with soda, and the crystallisation of the nitrate
have been steadily proceeding against the time
when, as now, earth's increasing family would
insistently demand it for bread. Inorder to drive
home to the reader the validity of the statement
we are about to make, let us examine the payroll
of the years. The Chili saltpetre beds yielded
in iB6O, 68,500 tons ;m 1870, 182,000 tons , in
ISBO, 225 000 tons ; in 1890, 1,025,000 tons ;
m 1900, 1,453,000 tons ; and since 1900 every
year has added 50,000 tons to the demand of the
year before.

The amount yielded m 1900
— 1,453,000 tons

—
was sold for one-quarter of it passing
into the thousands of nitrogen compounds used
in our civilisation, and the other three-quarters
into food through its fertilising action in agricul-
ture. 1

European and American agriculture and a
hundred varied kinds of industry are thus wholly
and implicitly dependent upon a fmy little strip

air an immense andinexhaustiblesupply of nitrogen— 33,880 tons of it upon every acre of land. This
is

"
free

"
nitrogen and the world demands it"

fixed." If man must fix the wandering air
into his own bodily substance and into substances
that are the implements of his advancement, he
will so fix it, and withm the quarter of a century
which is his margin. Let us see how far we have
progressed. In attacking this problem, man of
necessity and convenience imitated nature. If
the cosmic processes were too slow, it was for man
to hasten them.
If there exist certain little organisms capable

of fixing atmospheric nitrogen, why not favour
them, breed them, multiply them to our needs ?
It was discovered by Hellnegel that certain legu-
minous plants, such as clover, beans, and peas,
have near the base of their stalkslittlenodosities,
little pimples, which turned out to be veritable
colonies or cities of nitrifying microbes. These
interesting microbes on every peaplant, for mere
board wages, work full time m turning over the
useless atmospheric nitrogen to the plant in a

NITROGEN-INOCULATIONEXPERIMENTS IN NEW ZEALAND.
BROAD BEANS SHOWING DEVELOPMENT OF NODULES ON THE ROOTS, DUE BROAD BEANS (UNINOCULATED) SHOWING COMPARATIVE ABSENCE

TO INOCULATION OF THE SEED. OF NODULES.

of land in a South American republic, and upon
the grace of the

"
Nitre Kings"

who own it ;and
were the littlerepublic to close her gates of export,hungry months and insurrections would follow
as infallibly as thenight theday. This is, of course,
embarrassing and highly significant of the inter-
depending conditions of our civilisation; but
when we begin to estimate the amount of nitre
taken out and the amount still remaining in the
beds, and compare this amount with the crescendo
ratio of the world's demand, we are more than
philosophically interested—

we are practically
frightened. We see that what has happened
to guano will inevitablyhappen to saltpetre. It
is a matter of plain, hard cold-drawn fact, as
everybody now knows who knows anything about
the Chilisaltpetrebedsandthe needs of agriculture,
that these saltpetrebeds will not last longer than
twenty years, if present conditions continue.
About the year 1925, then, there will be no
more nitre; and a year or two after that, or
before it, famine will stalk on the lands of
civilised men. This is acknowledgedly true if
present conditions continue.

But the phrase, " ifpresent conditions continue'",
contains the crux of the whole matter. Why
should they continue ? We have"lnjthejenveloping

As a matter of fact we were long ago forced to
the employment of three other fertilisers. The
first of these was Peruvian guano. This substance
was produced from the excrements and remains
of sea-birds deposited m a very and region It
contained fixed nitrogen in the form of about
twenty per cent, of ammonia. We say the first"

was
"

guano, for while in 1856 the year's sale
amounted to 50,000 tons, to-day it is practically
nothing at all. We have eaten it up.

The second fertiliser is ammonium sulphate.
This is obtainedas a by-product in the distillation
of coal-tar in the manufacture of coke. In 1900
the world's production of ammonium sulphate
was 500,000 tons, worth some But
this amount is a fixed quantity ; we may have
so much and no more from our coal-tar distilleries,
and large as the amount seems, it is inadequate
to supply the one-hundredth of the imperious
and increasing demands of our Mother Earth.

There is actually but one substance, the third,
possible of being used on a world-wide scale as
a nitrogenous manure. This is nitrate of soda,
or, as it is called Chili saltpetre. It occurs native
over a narrow band of land between the Andes
and the coast hills, a rainless district, where for
countless ages the continuous fixation of atmos-

in large quantities the free and useless nitrogen
into the fixed and useful kind. This problem
is of immense importance to the whole world—
to every race, to every human being— for as a
matter of hard, cruel fact we either must solve
this problem or starve. This statement is a most
unlikeable one, for it is sensational and alarmist,
but how true, it is easy to show.

The invaluable
"

fixed" nitrogen which we
have within us, and which we are continuously
using up, we must continually restore. In order
to do this we eat it. We eat it in the
form of animal food or of certain plant products,
such as wheaten bread. But plants and animals,
too, depend upon the soil for every trace of the
nitrogen they contain, and the soil in its turn
has won it from the reluctant air through the
slow accumulations of the washing rain, from
the lightnings of a million storms, or through
slow transformations by billions of nitrifying
organisms through what, so far as weare concerned,
is infinite time. Not only so, but the valuable
nitrogen-containmg substances we employ m our
civilisation are m the same parlous position of
depending upon the soil. Every cannon-shot
disperses in an instant the fixed nitrogen which
it requiredmillionsof microbescenturies to accum-
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ulate. We filch this nitrogen from the soil immense-
ly faster than it is restored by natural processes,
and the land grows sick and barren and refuses
to grow our crops. Everybody knows what we
must do to cure the land; we must use manure
or fertiliser. In other words, we must mix with
the soil substances containing fixed nitrogen
which the plant may utilise in building up what
we must and will haye— bread and meat, to say
nothing of other substances such as gunpowder
and dyes and medicines. In the olden time
naturalmanure was sufficient to meet the demands
of sparse populations accustomed to poor food
and littleof it;but m these days of rapidly multi-
plying civilised man, who requires more food
and better food, particularly wheaten bread, the
natural manure of the world is a mere drop in the
bucket of his wants;and this would be true even
if he could utilise the fixed nitrogen of the sewage
and drainage of his towns, which, it is horrifying
to learn, England alone hurries down her water-
courses to the sea to the value of a
year.
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and establishing their processes for the wholesale
production of nitrifying microbes. Another
method has been ascribed to Professor G. Moore,
of the United States Department of Agricul-
ture He has sent out to the farmers of the
country the dried germs packed in cotton.
With them go two packages containing the food
upon which they are to multiply when placed
in water— one containing granulated sugar, potas-
sium phosphate, and magnesium sulphate, and
the other ammonium phosphate

The microbes when placed in the solution of
these substances multiply with prodigious rapidity
and serve to inoculate either the seed or the soil.

But there are many other nitrifying microbes
besides those concerned with legpmmous plants—
dozens of tribes and hundreds of species, and
investigation is to-day feverishly busy with them.
We have every reason to believe that by multi-
plying nitrifying organisms alone, we should be
able, in some measure at least, to restore to the
soil the fertilising nitrogen which m the past we
have wilfully and extravagantly wasted.

fixed and useful form. Furthermore, it was dis-
covered that soil inoculated with such microbes
would grow these plants even when innocent
of any trace of manunal nitrogen. The deduction
is obvious. Why should we not blossom the
desert with clover or peas, and thereafter plough
the plants into the ground to afford manure for
a succeeding crop of wheat.

In1896 Nobbe and Hiltner produced this microbe
in a commercial portable form under the name
of

"Nitragin." The experiment failed, as nearly
all first experiments fail The bacteria died,
and, as it subsequently appeared, probably for
want of suitable food, and possibly, too, from
injuries suffered by secretions from the seed itself
in the early stages of germination.

But to know the cause of failure was to succeed
They now supply this necessary nourishment in
in the form of grape sugar and peptones added
to* the water in which they are distributed for
spreading upon the soil. Their measure of
success has been so great that we find to-day
several manufacturers perfecting the method

We have said that the lightning bolt burns
the air in its path into oxides of nitrogen which,
when washed b} the ram into the soil, quickly-
become fixed into nitrates. We have learned
to harness the lightning and why should we not,
therefore, imitate nature in this respect as well,
and utilise the combining efficiency of the electric
spark, and burn the air to make our dailybread?

Overa hundred yearsago themasterly Cavendish
showed that with the tiny electric sparks at his
command this could actually be accomplished,
and afterwards, by this very method, Lord Ray-
leigh burned the air to obtain the interesting
argon hidden within it. In the powerful heat
of the electric arc there is a combustible gas,
and the only reason that this gas, when once
ignited, has not spread through the surround-
ing atmosphere and deluged the world in a
sea of nitric acid is the peculiar fact that
its ignition point is above the temperature of its
flame It is not hot enough to set fire to the
adjacent mixture.

(To be continued.)
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A substantialNurse's Home has just been com-
pleted in Gisborne. Architect, A. Natusch.******

A residence has been erected in Feilding for
Mr. Norman Gorton. Architect, C. Tilleard
Natusch. ******

A large building is being erected as soapworks,
at Belfast, for Mr. Walcote Wood. Architect,
F. J. Barlow; contractors, Soanes Bros.******

A residence inHansonstreet, Wellington, for Mr.
P. Wills, is m course of completion. Architect, J.
Charlesworth;contractor,Richard White, Petone.******

The contract price for the erection of additions
to

" Rototawai," Featherston, is about
Architect, John S. Swan; contractor, W. Benton,
Featherston. ******

A four-stoned brick and cement warehouse
has just been erected in Lichfield street, Christ-
church, for Messrs. Reynolds& Kinvig. Architect,
F. J. Barlow;contractor, H. J. Otley.******

The Education Board, Wellington, have let a
contract to Humphries Bros, for an Industrial
School at Levin. The contract price of this build-
ing is Architects, T. Turnbull & Son.******

Aresidenceat the cornerofHillstreetandGolder's
Hillis in course of erection for Mrs. F. Riddiford.
The contract price of thisbuildingis Archi-
tect, J. Charlesworth; contractor, A. J. Rand.
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A two-storied brick and cement shop is being
erected in Colombo street, Sydenham, for Mr.
W. Claxton. Architect, G. Gregory;contractors,
Inglis & McLeod. ******

Extensive additions and alterations are being
carried out at the Poverty Bay Turf Club's course
at a cost of £3,000. Architect, A. Natusch,con-
tractors, Mackrell & Colley.******

A one-storied building, intended for two shops
and to be known as Hulston's Buildings, is in
course of erection in Madras street, Chnstchurch.
Architect, G. Gregory;contractor, Jas. Greig.

A picturesque residence of 14 rooms with a full
complement of allup-to-date conveniences is being
erected in Fitzherbert street, Palmerston North,
for Mr. W. Hankms. Architect, C. Tilleard
Natusch. ******

Three workers' cottages are m course of erection
for the New Zealand Government at Petone. The
contract price for each of these cottages is
6s. Bd. Architect, J. Charlesworth; contractor,
W. J. Barne.

A very up-to-dateresidence is in course of com-
pletion for Captain Grey at Kelburne. The con-
tract price of this building is about
Architect, James Bennie; contractors, Heaton &
Jones. ******

A two-storied brick shop and showrooms, with
reinforced concrete foundations and concrete
bands, is being erected next to the Masonic hotel,
Gisborne. Architect, A. Natusch; contractors,
Mackrell & Colley. ******

The old White Swan hotel, in Tuam street,
Chnstchurch, is being replaced by a modern two-
storied building of brick with cement front. The
contract price of this building is about
Architects, S. & A. Luttrell; contractor, C. H.
Cox. ******

The Waverley private hotel in Marion street,
Wellington, has just been completed to the order
of Messrs. Broadbent & Haworth, at a cost of
about The building has two floors and
is built of brick and stucco. Architect, James
Bennie; contractor, W. G. Rowntree.******

A two-stoned brick and stone building, with
an elaborately designed front, is being erected
in Worcester street, Chnstchurch, for the Dunlop
Tyre Co. It is understood that the front will
be carved by H. Wilson, stone and wood carver,
Chnstchurch. Architect, F. J. Barlow; con-
tractors, MooreBros.******

A contract has been signed for the erection of
a four-floor brick and concrete warehouse m
Victoria street, Wellington, for Messrs. Sargood,
Son & Ewen. The architects estimate of
was the contract sum, andthe building is expected
to be completedabout Christmas time. Architect,
John S. Swan;contractor, John Wood.******

The new brick Sunday school designed by Mr.
Clere and erected by Mr. George Garner for St.
Thomas's parish, Wellington South, was formally
dedicated recently by the Bishop of Wellington in
the presence of a largecongregation. The building
has been designed tomeet the doublepurpose of a
Sunday school and parish hall. There are several
class rooms and library,with a kitchen and other
conveniences. The hall andgalleryare capableof
seating between five hundred and six hundred
people. ******

A two-storied building in brick and stucco
is being erected m Queen street, Masterton, for
J. L. Murray Esq. This is to be called the "

Ex-
change Buildings," and the ground floor consists
of three large shops with ante-shops, 9 ft. mam
entrance corridor, tea room of up-to-date dimen-
sions, and three very large sample rooms. The
first floor has a series of offices, strong-rooms,
photo studio, and a very large meetmg-room,
etc., etc. The contract price for this building
is about Architect, James Bennie; con-
tractor, John Hunter.

A substantial up-to-date brick building called
the Denbighhotel, of over70 rooms, is being erected
in Feildmg. Architect, C. Tilleard Natusch;
contractor, W. Wilkinson.

A new residence for Mr. Frank Moores, near
Kai Iwi, Wanganui, is drawing rapidly towards
completion. This residence has a frontage of
156 ft. with a fine 90 ft. colonnadeof lonic columns
and entablature. It is built on the crest of a hill
upon very solidconcrete foundations, and contains
a spacious and well-lighted billiard room. Archi-
tect, C. TilleardNatusch.******

Good progress is being made with the Police
Station additions in Hereford street, Christchurch.
These consist of a substantial brick and stone
building, to replace the old rooms erected in the
early provincial days and which are now in a
dilapidated and damaged condition. In the new
building the ground floor willbe occupiedas offices,
mess room, recreation room,etc., while the upstairs
portion will form the single constables' quarters,
and provide bed accommodation for thirty-six
men. This, our correspondent states, will meet
all emergencies and prove a great saving to the
Department. Contractors, Hansford & Hughes.******

Messrs. Sanders Bros, have just completed
the purchase, at of oneof the fewremaining
large blocksof vacant landinthe centreof Welling-
toncity. The landinquestion is inIngestre street,
and contains half an acre of level ground, being
132 ft. by 165 ft. It is the intention of the firm
toerect thereon anup-to-datebuilding-construction
plantand joineryfactory, thefirm'spresentpremises
in Little Taranaki street having proved to be
totally inadequate. The firm also recognises
the importance of preparing for the advent of
steel buildings, which mode of erection must
be adopted if high buildings are required.******

Sourensen, the Danish builder of windmills,
recently discovered, through accident, a form of
windmill which tests show to developmorepower
than any other form heretofore tested. He had
been running an old mill bearing ten wooden
vanes. In a storm, four of these vanes were
carried away, when, to the wonder ofits proprietor,
the old mill worked better than before. Inspired
by this demonstration, he made some further
experiments, and perfected awind motorof conical
form, having six vanes, the ends of which curved
toward the summit of the cone. Prof. P. LaCour,
who has established, by authority of the Danish.
Government, an observatory for the study of
windpower, showed that thenew conical aeromotor
developed more power by nearly five per cent,
than that of the

"
Ventocrat

"
type, whose surface

is seven times as great; and thirty-one per cent,
more than the

"
Rose of the Winds

"
type, with,

a surface three times as great; and twenty-nine
per cent, more than that of the old Sourensen
type. It is predicted that the discovery of this
new form of wind engine willgo far towardsmaking
wind power, which is now largely lost, available
for generaluse.j



THE CANTERBURY HALL IN COURSE OF ALTERATION;WHEN FINISHEDTHEHALL WILL SEAT 250 IN ORCHESTRAL
STALLS, 600 IN STALLS, 400 IN PIT, 350 IN DRESS CIRCLE

—
TOTAL, 1600.

[Clarksou & Ballantyne,Architects.

small quantities, ammonia, sulphuretted hydrogen,
sulphuric, sulphurous, nitric, and nitrous acids,
floating organic and inorganic matter, and local
impurities. Air also contains ozone, which is a
peculiarly active form of oxygen; and in 1895
a hitherto unknown and exceedingly inert con-
stitutuent called

" argon" was discovered.
Oxygen is one of the most important elements

of the air, so far as bothheating and ventilation
are concerned. It is the active element in the
chemical process of combustion, and also of asome-
what similar process which takes place in the
respiration of human bemgs. Taken into the
lungs, it acts upon the excess of carbon m the
blood, and possiblyupon other ingredients, forming
chemical compounds which are thrown off in the
act of respiration or breathing.

Nitrogen comprises the principal bulk of the
atmosphere. It exists uniformly diffused with
oxygen and carbonic-acid gas. This element
is practically inert in all processes of combustion
or respiration. It is not affected in composition,
either by passing through a furnace during com-
bustion, or through the lungs in the process of
respiration. Its action is to render the oxygen
less active, and to absorb some part of the heat
producedby the process of oxidation.

Carbonic-acid gas is of itself only a neutral
constituent of the atmosphere, like nitrogen;
and, contrary to the generalimpression, itspresence
m moderately large quantities (if uncombined
with other substances) is neither disagreeable
nor especially harmful. Its presence in the air,
however, provided for respiration, decreases the
readiness with which the carbon of the blood
unites with the oxygen of the air, and therefore,
when present in sufficient quantity, may cause
indirectly, not only serious,but fatal results. The
real harm of a vitiated atmosphere is caused by
its other constituent gases, and by the minute
organisms which are produced in the process
of respiration. It is known, however, that these
other impurities exist in fixed proportion to the
amount of carbonic acid present inan atmosphere
vitiated by respiration. Therefore, as the relative
proportion of carbonic acid may be easily deter-
mined by experiment, the fixingofastandardlimitoftheamountinwhichitmaybeallowedalsolimitstheamountsofotherimpuritieswhicharefoundinconnectionwithit.Whencarbonicacidispresentinexcessof10partsin10,000partsofair,afeelingofwearinessandstuffiness,generallyaccompaniedbyahead-ache,willbeexperienced;whilewitheven8partsTheexcellentpicture,whichweprintonthismonth'scover,depictstheWellingtonTownHall,NewZealand'sfinestmunicipalbuilding.iThearchitectureisItalianRenaissanceandCorinthian,andtheeffectofthesestylesisimposingwhenviewedfromanoutsidevantagepoint.LookingtowardsthebuildingfromthenorththebeholderisfirstimpressedwiththehandsomemainporticosupportedonitsgracefulCorinthiancolumns,andsurmountedbytheclocktower—209ft.fromgroundtoflagstafftruck.Butthesymmetricalproportionsofthehugebuildingareevidentonallsides,whiletheembellishmentsonthepedimentsandsuperstructuregenerallyformquiteafeatureintheexternalscheme.Theseareappropriatelyconfinedtoallegoricalgroupsandthecivicsymbolismofthecity.Enteringthebuildingatthemainentrance111Cubastreet,thevisitorisatoncedelightedwiththechastenessofpurewhitewallandceiling;and,passingintotheGreatHall—oneofthelargestintheSouthernHemisphere—heisfascinatedbythesheerbignessofthings.Thischamberis150ft.long,75ft.wide,and48ft.high.Itaccom-modates,withoutovercrowding,3,000people,andpossessesacousticpropertiesofthefirstorder.Acontinuousgallery,10ft.fromthegroundfloor,encirclesthehall,andseatsquitehalfthefore-mentionednumber.Thecolouringofceilingandgallerybalustradeconstitutes,perhaps,anunnecessaryexpenditure,but,nevertheless,remainsaspleasingtotheeyeastheartisticappli-cationofharmonioustintscanprocure.Theorgan,builtbyNorman&Beard,London,isoneofthefinestintheAustralasiancolonies,andcostupwardsofThedesignoftheinstrumentissuchastoenhancethearchitecturaleffectoftheGreatHall.Passingupstairstothefirstfloor,thevisitornextinspectstheSmallHall,62by46by30ft.,anadmirablelittlechamberfortheaverageconcert,andcapableofseating500people.Hereinarepermanenlyfixedaslopingstage,withacoupleofcontiguousante-rooms,andmoderndevicesforensuringrequisitewarmthandventilation.OnthisfloorarealsotheCouncilChamberandMayor'sOffices,besidesthehostofsmallerroomsusedindirectconnectionwiththeCouncil'swork.IntheCouncilChamberahorseshoetablehasbeenadoptedinplaceoftheinconvenient,oblongoneofold.ThisideabringsaboutaconsiderablesavingoftimeindespatchingthebusinessoftheCouncil.Theprovisionsforescapeineventoffirearequitecommensuratewiththedetailbestowedupontheeye-pleasingqualitiesoftheTownHall.Thebuildingisfireproofandtheexitsareconsideredperfectlyadequatein.eventofpanic.ThebodyoftheGreatHallandthegalleryhavesixegresses,allopeningontothemain10ft.corridorstofireescapes.Ofthelattertherearetwo—oneleadingfromtheGreatHallintoMercer-streetyard,theotherintoaninteriorarea.Cloakroomsandconveniencesforperformersandpublicabound.Electricityisusedforthelighting,andasystemofventilationisinstalledwhichmilitatesagainstoppressivenesswhenthehallsarecrowded.ThecontractorswerePatterson,MartinandHunter,andthepricetodateiscloseon,architect,J.Charlesworth;clerkofworks,J.TownHall,Wellington.fourpartsofnitrogenbyweight.Carbonic-acidgas,theproductofallcombustion,existsintheproportionof3to5partsin10,000intheopencountry.Thequantityofwaterpresent,intheformofvapour,variesgreatlywiththetempera-ture,andtheexposureoftheairtoopenbodiesofwater.Inadditiontotheabove,therearegenerallypresentinvariablebutexceedinglyShort.Amongthesub-contractorswerethefollowing.—furnishings,H.Feilder;ironwork,Crabtree&Sons(200tonsofsteelgirdersandiron-workforbalustrades);plumbingandheating,G.Snadden;plasteringandtiling,T.Foley&Sons;painting,Jackson&Co.;electricalwork,J.Dawson;zinc(Wunderhch),Bnscoe&Co.;linoleums,etc.,Kirkcaldie&Stams.Augusti,1906.PROGRESS.
thepesidenceofmr.cracroftwilson,christchurch.[5.HurstSea°er,Architect*Theproblemofmaintainingairofacertainstandardofpurityinvariousbuildingsoccupiedisoneofsupremeimportance,andstandsinverycloserelationtotheproblemofheating.Theintroductionofpureaircanbedonepro-perlyonlymconnectionwithsomesystemofheating;andnosystemofheatingiscompletewithoutasupplyofpuieair,dependingmamountuponthekindofbuildingandthepurposeforwhichitisused.CompositionoftheAtmosphere.Atmosphericairisnotasimplesubstance,butamechanicalmixtureOxygenandnitrogen,theprincipalconstituents,arepresentinverynearlytheproportionofonepartofoxygentoPrinciplesofVentilation.266ByAlfredL.Hubbard,M.E.



in10,000partsaroomwouldbeconsideredcloseForgeneralconsiderationsofventilation,thelimitshouldbeplacedat6to7partsin10,000,thusallowinganincreaseof2to3partsoverthatpresentmoutdoorair,whichmaybeconsideredtocontain4partsin10,000underordinaryconditions.AnalysisofAir.Theamountofcarbonicacidpresentintheairmaybereadilydeterminedwithsufficientaccuracyforpracticalpurposes,mthefollowingmanner:Sixclean,dry,andtightlycorkedbottles,con-tainingrespectivelyioo,200,250,300,350,and400cubiccentimetres,aglasstubecontainingexactly15cubiccentimetrestoagivenmark,andabottleofperfectlyclear,freshhmewater,proportionofthisgasas4partsm10,000intheexternalair,andaretoallow6partsm10,000inanoccupiedroom,thegainwillbe2partsin210,000;or,inotherwords,therewillbe10,000=.002cubicfootofcarbonicacidmixedwitheachcubicfootoffreshairenteringtheroom.Therefore,ifonepersongivesoff.6cubicfootofcarbonicacidperhoui,itwillrequire.6—002=3,000cubicfeetofairperpersontokeeptheairintheroomatthestandardofpurityassumed—thatis6partsofcarbonicacidin10,000ofair.Thefollowingtablehasbeencomputedinthismanner,andshowstheamountofairwhichmustbeintroducedforeachpersoninordertomain-tanivariousstandardsofpurity•AirSupplyforVariousCiassesofBuildingsPROGRESS.
RESIDENCERECENTLYCOMPLETEDFORMR.MINTY,ATKAIAPOI.[W.Y.Wilson,Archlt"d.RESIDENCEOFMR.R.E.MCDOUGALL,CHRISTCHURCH.[EnglandBros.,Architects.second,bymechanicalmeans.Theeffectofheatontheairistoincreaseitsvolumeandthereforelessenitsdensityorweight,sothatittendstoriseandisreplacedbythecolderairbelow.Theavailableforceformovingairobtainedinthiswayisverysmall,andisquitelikelytobeovercomebywindorexternalcauses.Itwillbefoundingeneralthattheheatusedforproducingvelocitymthismanner,whentransformedintoworkininthesteamengine,isgreatlyinexcessofthatre-quiredtoproducethesameeffectbytheuseofafan.Ventilationbymechanicalmeansisper-formedeitherbypressureorsuction.Theformerisusedfordeliveringfreshairintoabuildingandthelatterforremovingthefoulairfromit.Bybothprocessestheairismovedwithoutchangeintemperature,andtheforceformovingmustbesufficienttoovercometheeffectsofwindorchangesinoutsidetemperature.Someformoffanisusedforthispurpose.MeasurementsofVelocity.Thevelocityofairinventilatingductsandfluesismeasureddirectlybyaninstrumentcalledananemometer.Itconsistsofaseriesofflatvanesattachedtoanaxis,andaseriesofdials.Therevolutionoftheaxiscausesmotionofthehandsinproportiontothevelocityoftheair.AirDistribution.Thelocationoftheairinlettoaroomdependsuponthesizeoftheroomandthepurposeforwhichitisused.Inthecaseofliving-roomsmdwellinghouses,theregistersareplacedeitherinthefloororinthewallnearthefloor;thisbringsthewarmairinatthecoldestpartoftheroomandgivesanopportunityforwarmingordryingthefeetifdesired.Inthecaseofschoolrooms,itisbesttodischargeairthroughopeningsinthewallataheightof7or8feetfromthefloor.Thisgivesamoreevendistribution,asthewarmerairtendstoriseandhencespreadsuniformlyundertheceiling;itthengraduallydisplacesotherairandtheroombecomesfilledwithpureairwithoutsensiblecurrentsordrafts.Thecoolerairsinkstothebottomoftheroom,andcanbetakenoffthroughventilatingregistersplacednearthefloor.Therelativepositionsoftheinletandoutletareoftengovernedtosomeextentbythebuildingconstruction;but,ifpossible,theyshouldbothbelocatedmthesamesideoftheroom.Theventoutletshouldalways,ifpossible,beplacedinaninsidewall,elseitwillbecomechilledandtheair-flowthroughitwillbecomesluggish.Intheatresorhalls,whicharecloselypacked,theairshouldenteratornearthefloor,infinelydividedstreams,andthedischargeventilationshouldbethroughopeningsintheceiling."GOODREST,"THENEWLYERECTEDRESIDENCEOFAWELLINGTONGENTLEMAN.\G.G.SchwartzArchitect.Whilethistablegivesthetheoreticalquantitiesofairrequiredfordifferentstandardsofpurity,andmaybeusedasaguide,itwillbebettermactualpracticetousequantitieswhichexperiencehasshowntogivegoodresultsindifferenttypesofbuildings.Authoritiesdiffersomewhatmtheirrecommendationsonthispoint,andthepresenttendencyistowardanincreaseofair.Thefollowingtablerepresentsgoodmodernpracticeandmaybeusedwithsatisfactoryresults:makeuptheapparatusrequired.Thebottlesshouldbefilledwiththeairtobeexaminedbymeansofahand-ballsyringe.Addtothesmallestbottle15cubiccentimetresofthelimewater,putinthecorkandshakewell.Ifthelimewaterhasamilkyappearancetheamountofcarbonicacidwillbeatleast16partsin10,000.Ifthecontentsofthebottleremainclear,treatthebottleof200cubiccentimetresmthesamemanner;amilkyappearanceorturbidityinthiswouldindicate12partsin10,000.Inasimilarmanner,turbidityinthe250cubiccentimeterbottleindi-cates10partsin10,000;inthe300,8parts;inthe350,7parts;andinthe400,lessthan6parts.Theabilitytoconductmoreaccurateanalysescanbeattainedonlybyspecialstudy,andaknowledgeofchemicalpropertiesandmethodsofinvestigation.AirRequiredforVentilation.Theamountofairrequiredtomaintainthestandardofpuritycanbeveryeasilydeterminedprovidedweknowtheamountofcarbonicacidgivenoffintheprocessofrespiration.Ithasbeenfoundbyexperimentthattheaveragepro-ductionofcarbonicacidbyanadultatrestisabout6cubicfootperhour.IfweassumetheAugusti,1906.ForceforMovingAir.Airismovedforventilatingpurposesintwoways—first,byexpansionduetoheating;and267AirRequiredforVentilation.StandardPartsofCarbonicAcidin10,000ofAirinRocmCubicF«ofAirReqmrec;et.perPerson.PerMinutePerHour56133678,0007844332.7\u25a02.2.4,0002,6672,0001,6009101119171.3331.1511,00012l.AirRequiredperOccupantmCubicFeetperMinuteCubicFeetperHour.HospitalsHighSchoolsGrammarSchoolsTheatresandAs-semblyHalls..Churches50to804025203,000to4,013,0002,4001,5001,200AirRequiredperOccupantmCubicFeetperMinuteCubicFeetperHour.HospitalsHighSchoolsGrammarSchoolsTheatresandAs-semblyHalls..Churches50to804025203,000to4,013,0002,4001,5001,200StandardPartsofCarbonicAcidin10,000ofAirinRocmCubicF«ofAirReqmrec;et.perPerson.PerMinutePerHour56133678,0007844332.7\u25a02.2.4,0002,6672,0001,6009101119171.3331.1511,00012l.



simple,andmaybemadebyanymasonattheplacewherethecementisused.Thebestmethodisasfollows:Thecementismixedwithwatertoathickpaste,workedonetotwominuteswithaspoonortrowelandspreadoutintheformofapatonaglassplate.Thispatshouldbeaboutone-halfinchthickinthemiddleandthinattheedges.Assoonasthesurfaceresistsalightpressureofthefinger-nailthecementisset.Sincethetemperatureandtheproportionofwaterusedareofgreatinfluenceontheresult,itisbesttohavethecementandwaterattheordinarytemperatureof60to70degrees,andtousenotmorethan30to32percent,ofwater.Thewatermustbeclean.Thepatshouldbeprotectedfromsunshineanddraftsofair.Itisinthepowerofthemanufacturertoproduceeitherquick-settingorslow-settingcement,asmayberequired.Acementwhichrequirestwohoursorlongertosetiscalledslow-settmg.Suchcementispreferabletothatwhichsetsquickly,onaccountofitsgreaterstrength.Quick-settingcementisusedonlyforcertainpurposes.Slow-settingcementcanbemadetosetmorequicklybyusingwarmwater,andalsobylimitingthewaterusedtothesmallestpossiblequantity.Amongthesubstanceswhichmodifythetimesettingmaybementioned:Potashandsoda,whichhastenthesetting.Sulphatesa.ndcalciumchloride,whichretardthesetting.Inallcasestheconsumerwilldowelltonotifythemanufacturerwhattimeofsettingisdesired,alsoforwhatpurposethecementistobeused.HowtoUsePortlandCementFromTHEGermanOFL.Golinelli.Augusti,1906.PROGRESS.generallyaninferior,light-burnedproduct,oronetowhichunder-burnedor"dusted"materialhasbeenadded.Portlandcementhasahighspecificgravity,aqualitywhichcontributestoitshighvalue.Nootherhydraulicmaterialhassohighaspecificgravity,oryieldssodenseandresistantamortar.ThespecificgravityofPortlandcementisfrom3.12to3.25.TIMEOFSETTING.WhenPortlandcementismixedwithasuitablequalityofwater,aplasticpasteisproduced,whichafteratimebecomeshard.Thechangefromasemi-liquidtoasolidmassiscalledsettingandthetimerequiredforthischange,thetimeofsetting.Cementissaidtobesetwhenitresistsalightpressureofthefingernailonthesurface.Itisofthegreatestimportancetoknowthetimeofsettingofacementwhichitisproposedtouse,sinceacementwhichhasbecomesetandhasbeenagainmixedupwithwater,possesseslittleornohydraulicenergy.Themistakeofmixing"seL"mortaranewwithwateroccursonlytoooften,andgivesrisetotheunjustcom-plaintthatthecementdoesnothardenorpossessesnostrength.Greatcareshouldthereforebetakentomixonlysuchaquantityofmortarascanbeconvenientlyusedupinthetimeavailable;thiscanbeeasilymanagedwhenthetimeofsettingisknown.Remnantsofmortarwhichhavebecomesetshouldbediscardedandmustundernocircum-stancesbeagainworkedupwithwater.ThedeterminationofthetimeofsettingisextremelyInthiswaymanyunjustcomplaintsinregardtoquality,andmanyunnecessaryexpenses,maybeavoided.HARDENING.Thesetcementiscapableofhardening,eitherinwaterormair,andinashorttimewillacquireahighdegreeofstrength.Theprocessesofsettingandhardeningshouldnotbeconfused.Thelatterbeginsatthepointwheretheformerceases,andcontinuesuptothehigheststrengthwhichthecementattainsafterthelapseofmanyyears.Astothenatureofthehardeningprocess,toaccountforwhichvarioustheorieshavebeenadvanced,itneedonlybeherestatedthatthehardeningconsistsinchemicalcombinationwithwatertakingplaceundercertainphysicalconditions.Amongthemostimportantoftheseconditionsarerestdurmgthesetting,andprotectionfromtoorapiddryingout.Thelatterpointcannotbetoostronglyinsistedupon.Ifthecementisde-privedofthenecessarywateritcanneverreachitsfullhardness.STRENGTH.Portlandcementattainswithinafewdaysahighdegreeofstrength.Intheuseofcementforbuildingpurposescompressionstrengthisthequalitygenerallyrequired.Cementis,however,generallytestedonlyfortensilestrength,owingtothefactthatthetestsoftensilestrengthcanbemademuchmorequickly,simplyandcheaplythanthoseofcompression.Thereisalsoadefinite(thoughbynomeansexact)relationbetweenthetwotests,JOHNWILSONANDCO.'SPORTLANDCEMENTWORKSATWARKWORTH,AUCKLANDFIRSTPAPER.ItisanestablishedfactthatPortlandcementissuperiortoallotherhydraulicmaterials,naturalorartificial,andforthisreasonitiswidelydistri-butedthroughouttheworld.Itsusewould,however,befargreateriftheknowledgeoftheapplicationsandmethodsoftestingofcementhadkeptpace,duringthepasttenyears,withtheimprovementswhichhavebeenmadeinqualityandmethodsofmanufacture.EveninsectionswherethemanufactureofPortlandcementhasbeenextensivelyandsuccessfullydeveloped,andwhereonewouldconsequentlyexpecttofindacertainamountofknowledgeofthesubject,acorrectunderstandingofmethodsoftestingandintelligentuseofcementisoftenpainfullylacking.Thepreparationanduseofcementmortar,aspractisedinmanycasesbymasons,ortheirhelpers,isnotonlyimperfect,butwasteful.Betterworkcouldoftenbedonewithlessmaterialifcarefulmethodswereused.InthecaseofPortlandcementsuchcarefulmethodsareespeciallyneces-saryandprofitable,andiftheywerefollowedbythecommoncomplaintthatPortlandcementisctooexpensivewouldsoonbenolongerheard.Thosewhodointelligentandcarefulworkhaveforalongtimerecognisedtheinjusticeofthischarge.Ontheotherhand,itisundoubtedlytruethatahigh-grademateriallikePortlandcement,whichinskilfulhandsmaybeusefullyandeconomicallyemployedforanimmensevarietyofpurposes,isespeciallyliabletosufferfromignoranceandmisuse.I.PROPERTIESOFPORTLANDCEMENT.DEFINITIONANDMANUFACTURE.Portlandcementisamaterialwhichhardensinthepresenceofwater,preparedbyburningatasinteringtemperatureanintimatemixtureconsistingessentiallyoflime(orcarbonateoflime)andclaymcertainapproximateproportions.Therawmaterials,clayandcarbonateoflime,aregroundandmixedaccordingtotheircharacterineitherthewetordryway.Ifthedryprocessisused,themixedmaterialsaremoistenedwithwaterandmouldedintoblocks.Inthewetprocessthebricksaremadefromthewetmaterialafterithasbeenreducedtotheproperconsistency.Afterdryingthebricksofcementmaterialareburnedinsuitablekilnstothepointofsintering.Theresulting"clinker'"isgroundtoafinepowder;thisisthefinishedcement.Inthemostmodernorrotarysystem,therawmaterialsarereducedtoaveryfinestatebygrind-inginadryorwetcondition,andthenburning,inthatfinecondition,mrotaryfurnaceslinedwithfirebricks.Thefurnacesareonaslightangle;thefinely-pulverisedrawmaterialsenterattheupperendandtravelslowlyforward.Thecoalisgroundalmostasfineascement,andisforcedinatthelowerendofthefurnace,andexplodeslikegas,producinganintenseheat,rangingfrom25000to30000Fahrenheit.CHEMICALCOMPOSITION.TherawmaterialsindicatethenatureoftheconstituentsofPortlandcement.Thesearesilica,alumina,ironoxide,limeandasmallamountofmagnesia.Alkaliesandsulphatesarealsoalwayspresent,andarederivedfromtheraw-materials,whichareneverfoundpureinnature.Thepresenceofsulphuricacid(sulphateoflime)isalsoduetothesulphurinthefuelemployedandtotheadditionofasmallamountofgypsum(sulphateoflime)forthepurposeofmakingthecementslow-setting.ThecompositionofgoodPortlandcementusuallyvariesbetweenthefollowinglimits:Lime......62to65percent.Silica....20to26Alumina....7to14Magnesia....1to3Alkalies....tracesto3SulphuricAcid..tracesto2Accordingtothecharacteroftherawmaterialused,eachmanufacturerdeterminesthecorrectcompositionofhisproductwithintheabovelimits,andthiscompositionmustbekeptuniformbyconstantchemicalanalysis.Thewidespreadbeliefthatdefectivequalityofcementisduetobadrawmaterialsisseldomwellfounded;thefaultisgenerallyduetoincorrectproportionsandcarelessmanufacture.InstudyingthequalitiesofPortlandcement,thefollowingpointsaretobeespeciallynoted•1.Formandfinenessofgram.2.Colourandspecificgravity.3.Timeofsetting.4-Hardening.5.Strength.6.Constancyofvolume.7.Haircracksandshrinkagecracks.8.Behaviourunderextremeheatandcold.9.Additionsandadulterations.FORMANDFINENESSOFGRAIN.Whenexaminedunderthemicroscope,particlesofhydrauliclimehaveamoreorless,roundedform.Portlandcement,ontheotherhand,showsthmleafletsofshale-likestructure,likepoundedglass.ThehighqualityofPortlandcementisinpartduetothisshale-likecharactersincegreaterdensityofmortarresultsfromthegreatersurfaceofcontactandsmallerproportionofvoidsbetweentheparticles.Astofinenessofgrinding,itmaybementionedthatthecoarserparticlesofcementactpracticallylikesand.Itisthereforeimportantthatthegrindingbenottoocoarse.Aresidueofnotmorethan5percent,onasieveof75meshestothelinearinchmayfairlybedemanded.Thefinerthegrinding,themoresandcanbeusedwiththecement.Itshouldberemembered,however,thatpoorcements,especiallythosetoohighinclayorimperfectlyburned,areespeciallyeasytogrindtogreatfineness.Suchcementsmaybegenerallyrecognisedbytheiryellowishcolourandthespottyappearanceofthework.COLOURANDSPECIFICGRAVITY.ThecolourofPortlandcementshouldbeagreen-ishgray;ayellowishorreddishgraytintindicates268



NAPIERBREAKWATER:OVER10,000TONSOFPORTLANDCEMENTUSED.TherailsoftheMexicanGulfRailwayarelaidonmahoganysleepers,andthebridgesbuiltojwhitemarble.InWestMexicoisalinewithebonysleepersandballastofsilveroredrawnfromoldminesbesidethetrack.Theengineersconstructingtheserailwayshadnomaterialontheroute,andfounditcheapertousepreciousmaterialsthantoimporttheordinarykind.Theemploymentofgasforrapidlyheatingthewaterforbathshas,accordingtotheGesund-heits-IngenieurofJuneij,madegreatprogressinthepast20years,butmanyfatalaccidentshavearisenowingtoimproperarrangementoftheappa-ratus.Mr.SchaferhasfoundthatinGermanyalone11deathshavebeencausedinthepast12yearsbyfaultyconstructionofheatingapparatus,whilein17casestheaccidentsdidnotprovefatal.Byreferencetodiagramsanumberofdesignsaregiventoindicatearrangementsforfixingthegas-heateroutofthebathroomaltogether,eitheronthefloorabove,orinaroombeneath,orbyaverysimplemodificationoftheheatingapparatusitmaybeplacedonthesamelevelasthebathroom,butinanotherapartment.Itispointedoutthatbyoneortheotheroftheabovesystemsmuchgreatersecurityforlife,health,andpropertycanbesecuredataverysmalladditionalexpenditure.Gas-heatedBaths.notbeconfusedwithshrinkagecracks,mentionofwhichwillbemadelater.Theswellingofcementisalwaysduetodefectsinmanufacture.Theseare:1.Faultycompositionoftherawmaterial,especiallytoohighaproportionoflime.2.Imperfectpreparationoftherawmaterial.3.Imperfectburningoftheclinker.4.Toohighproportionofsulphateormagnesia.AccordingtotheGermanofficialrequirements,acementisconsideredtobeconstantinvolumeifapat,kept28daysunderwater,remainsperfectlyflatandfreefromcracks.Swelling,duetotoomuchlime,showsitselfinthistestwithcertaintywithinafewdaysorweeks.Cementcontainingtoomuchmagnesia,however,andburnedtothepointofsintering,showsnoticeableexpansiononlyafterthelapseoflongperiods,extendingeventoseveralyears.Onlychemicalanalysis,ortheguaranteeofthemanufacturer,canaffordprotectionagainstthedangerofexpansionfromexcessofmagnesia.Experiencehasshownthatthepresenceofmagnesiaupto3percent,isentirelyharmless.Inconclusion,twootherpeculiarappearancesmaybementionedwhichareoftenerroneouslyconsideredtoindicateswellingofthecement.Itissometimesnoticedthatpatsofneatcement,leftmair,loseconsiderablymstrength,andafteracertaintimebecomesoftorfriable,whilesimilarpatskeptinwaterarefaultlessinallrespects.ThisisespeciallyliabletooccurinthecaseofpatsmadeverywetandallowedtodryoutimmediatelyaftersettingIf,ontheotherhand,thepatsarekeptmoistduringthefirststagesofhardening,thisdefectisnotdeveloped.Cracks,similartothoseproducedbyswelling,arealsoproducedwhenplacedinwatertoosoon,orbeforethesettingiscomplete.Topreventthistheofficialrequire-mentsspecifythattestpiecesshallbekept24hoursinmoistairbeforeplacinginwater.SHRINKAGECRACKSANDHATRCRACKS.Portlandcementmortarwithoutsand,exposedtotheair,diminishesinvolume.Ifthediyingtakesplacegraduallyanduniformly,asinaclosedroom,thecementshowsnodefects.Toorapiddrying,indraughtsofairorinsunshine,withouttheprecautionofkeepingthecementmoist,causesso-calledshrinkagecracks.Thesemaybedis-tinguished,inpatsofcement,fromexpansion-cracksbythefactthattheyappearduringthethecompressionstrengthbeinggenerallyfrom8to12timesthetensilestrength.TheGermanofficialstandardsforPortlandcementrequirethatamixtureofonepartcementwiththreepartsnormalsandshallshowatensilestrengthat28daysofatleast2271D5.persq.in.Itisbynomeanssimple,however,tomaketensilestrengthtestsmsuchamannerastogivereliableresults.Complaintsmregardtothequalityofcementareoftendueentirelytofaultytesting.Inthepreparationofbriquettes,thetem-peratureandquantityofthewaterused,thechar-acterofthesandemployed,andthethoroughnesswithwhichthemortarisworked,areofimmenseinfluenceontheresults.Thestrengthwillgener-allybegreaterthelesswaterused;neverthelessitisalwaysnecessarytousesuchaquantityofwaterthatitshallshowitselfonthesurfaceofthebriquetteontampingitintothemould.Longandvigorousworkingofthemortarincreasesitsstrength.Inextensivebuildingoperationstheuseofmixingmachines,especiallypanswithedgerunners,isthereforehighlyadvantageous.CONSTANCYOFVOLUMEANDCRACKING.Strictlyspeaking,thereisnosuchthingascon-stancyofvolume,eitherinthecaseofmortarorstone,sinceheatandcold,wettingordrying,modifythevolumemoreorless.Portlandcementalsosufferschangesofvolumeonhardeninginwaterorinair.InthecaseofgoodPortlandcement,however,thesechangesareextremelysmallandmuchlessthanthosewhichoccurindifferentkindsofstone.Badcements,ontheotherhand,mayshowthedangerousqualityofcrackingorswelling.Thisshowsitselfinastrongexpansion,whichdestroysthecohesionofthemortarandmaycauseitstotaldestruction.Cementwhichswellsbadly,iflaidbetweenretain-ingwalls,showsanimmensepowerofexpansion,eventotheextentofforcingoutthestonesofthemasonry.Theswellingdoesnotshowitselfuntilafterthesetting.Theworsethefaultisthesooneritwillappear.Itshowsitself,also,soonermwaterthanmair.Inpatsofcementkeptunderwaterthisdefectistobenoticedintheappearanceoffinenet-likecracks,orinworsecasesincurvingDfthepatsandtheappearanceofcracksaroundtheedges.ItischaracteristicofexpansioncracksthattheyrunfromtheedgestowardthecentreDfthepatandarewidestattheedgesandnarrowertowardthecentre.Theseexpansioncracksshouldsettingandshowthemselvesasirregularcurvedlinesextendingoverthemiddleofthepat.Asalreadystated,theformationofshrinkagecracksisduetofaultyuseofthecement,andhaspractic-allynothingtodowithitsquality.Veryfinelygroundcementsare,moreover,morelikelytoshowhaircracksthanthosewhicharemorecoaiselyground.Haircracksappearasfinelinesoncementworkwhichhasstoodsometime.Theyareespeciallytobenoticedoncementwhichhaslamintheopenair,andaredtfetofrequentchangesbetweenwetanddryconditions.Haircracksandshrinkagecracksoccurchieflywhenpurecementormortartoorichmcementisused.Theymaybecertainlyavoidedbytheadditionofsufficientsandandsuitabletreatmentofthework.(Tobecontinued.)FERROCONCRETEWHARF,AUCKLAND:VIEWSHOWINGDECKING.FERRO-CONCRETEWHARFCONSTRUCTION,AUCKLAND:UNDERNFATHVIEW.PROGRESS.
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cookingmaybedonebyeitherburningcoal,cokeorgas,thefumesfromwhichareledawaytotheairbythehugeventilator,whichisasacanopyovertherange.Thehouseisbeautifullyilluminatedthroughoutwithelectriclight,andisfittedwithtelephonettes(sothatspeechmaybehadwithanyoneinanotherpartofthehousewithoutmovingfromtheroom).Mostoftheelectriclightsarefittedwithadoubleswitchsothatifonewishestolightawayacrossavestibuleorpassagehecanswitchoffthelightontheoppositesidetothatwhereheturnediton.Thebuildingisofsolidconcretewithafacingoffinecementplaster,andwaserectedontheday-worksystem,underthesuperintendenceofMessrs.H.AndrewsandT.Waterhouse(clerksofworks,representingMr,Swan).TheplumbingwasdonebyMessrs.JenkinsandMack;theelectriclight,bellsandtelephonetteswerefittedbyMessrs.TurnbullandJones.Mr.W.Newmanwastheplasterer;andMr.W.Tustinwasresponsibleforthepaintingandpaperhanging.Mr,GeraldFitzgeraldactedasconsultingengineertothearchitect,andMr.W.Grantwastheforemanmcharge.stairwayterminatesinanotherlargevestibuleorlandingfromwhichtheseveralnightapartmentsopenoff.No.ibedroomonthenear-eastcornerhasafineorielwindowcommandingabeautifulview,andiselaboratelyfittedwithelectriclight,includinga"burglarswitch,"which,beingpressed,lightsupeverypassagethroughoutthehouse.ProbablythebestprivatebathroominNewZea-landisnexttothisroom.Onitsrubber-tiledfloor,thereisalargewhiteenamelRomanbath,withhotandcoldwater,ashowerbathwithalargeenameltraytostandin,andapatentSitzbath.Besidesthesethereisanelaboratemarblewash-standfittedwithhotandcoldwater,withshiningnickel-platedfixingsandaswivelmirrorattached.Otherconveniencesinthischma-tiledapartmentareequallyelaborateandconvenient.Inthenaturalorderofthingscomesthedressing-room,anotherniceairyroom,paperedwithpinkroses,andhavingentrancetoabreezybalcony.OtherbedroomsonalesslavishscalelookoutontoHobsonstieet,asdoalsotheservants'bedrooms,allofwhichareelectric-litandprovidedwithsteamradiators.Theservantshaveacomfort-ablyfittedbathroomforthemselves,andthereRESIDENCEOFMR.RLLEVIN,WELLINGTON.\JoknS.Swan,AvdntpU.Thissplendidhouse,builtfromthedesignsofMr.JohnS.SwanissituatedonpartofabouttwoacresoflandthatextendsfromHobsonstreettoThorndonquay,themainapproachbeingfromthefirst-namedthoroughfarebyafinecarnagedriveofrolledKarorigravel.Thefrontelevationisartisticallyuneven,affectingtheEnglishclassicalstyle,butinnowayhasthearchitecttakencon-ventionalityasaguide.Thebroadflightofcon-cretestepsandtileddaisleadtothepillaredentranceinthecentre,whileoverheadisanindentedbalcony.Ontheleft-handsideisalargebaywindow,builtupsquare,andoverheadisanotherbalconywhichextendsroundthewestsideofthehouse,andisfortheuseofservants.Thebuildingonallsidesishighlyornamental,flutingshere,juttiesandfriezesthere,whileovereachoftheprincipalentrancesistheLevinarms,pickedoutinplaster.ThereisanotherfineentranceontheThorndon-quayfrontage,whichgivetheinmatesthechoiceofthreedoors—tothedrawing-room,themorning-room,andthedining-room.Overtheoutlookofthelatterapartment,andentendmgovertherearentrance,isanotherbalconywhichprovidesafineviewofthelargerhalfoftheharbourandsurroundinghills.TheroofiscoveredwithterracottaMarseillestiles,whichgivetheunchim-neyedrooftheappearanceofarichlyhuedandhighlyornamentalcanopy.Theroofiswithouttheusualclusterofchimneys,fortherooms,exceptthekitchen,arewithoutfireplaces,andaresteam-heatedbyradiatorsofthelatestAmericanstyle.Adiveintothebasementshowstwolargeboilers,whichsupplysteamtotheradiators,andtheheatisdelicatelyregulatedmthesimplestmanner.\u25a0Vfterthebasement(whereisalsothewinecellar),and"themainentrancefromHobsonstreet,theeyeatoncecatchesthebeautifuldesignsofthetintedlead-lightwindows,whichoverandoneithersideofthetwopairsofdoors,throwprettycoloursontherichpileunderfoot.Facingthevisitoraredoorsleadingdirecttothemorning-room,dining-ipom,anddrawing-room,whichlookoutontoThorndonquay,whilethestudy—facingHobsonstreet—isfoundbyturningimmediatelytotherightonentering.Thevestibuleitselfisalargeapartment,comfortablyfurnished,dadoedwithfinepannellmginpolishedrimuandgracefullyornamentedwithflutedpillarsofplasterofPans,surmountedbyloniccaps.Ontherighthandside,justbeyondthestudydoor,isasix-feetstair-caseintwoflights,leadingtothefirstfloor,andbetweenthebottomofthestaircaseandthedraw-ing-roomthevestibulerunsalongtoasideentrance.Astotheroomsmentioned,allarelarge,andcom-forthasbeenstudiedrightthrough.Thestudyispannelledtoaheightofioft.6in.inpolishedcedar,abovewhichthewallsareobscuredbyafancypapiermaeheofasage-greentint,terminat-inginafancyfriezeinlightershades.Offthisroomisalavatory,withmarblewashstandandperfectconveniences.Heie,aselsewherethrough-outthehouse,theelectriclightfittings,taps,doorhandles,etc.,areallnickel-plated.Thedining-roommeasures23ft.x16ft.6in.,andhereagainarethegracefulflutedpillarsofwhiteplasteroneithersideofthelarge~baywindowthatcommandsanextensiveviewofseaandland.Thisroom,whichisrichlypannelledallroundmmahoganyandmottledkauri,isindentedononesidetoaccommodateamagnificentsolid-oaksideboard.Thefurniture,alsoofoak,isupholsteredingreenisstillanotherforguests.Therearealsolinenpresses,storerooms,adispensary,andothersmallapartmentsfordomesticutility.Wherethereissteamheattheremustbeventilation,andthisisarrangedonanelaboratesystem.Avisitpaidtothegarretdiscoveredthisusuallyemptyspacetobeonemassofhugegalvanisedironpipes,someofthemtwofeetindiameter,leadingfromeveryroommthebuildingtoabovethefloor.Eachofthesepipeshasaregulator,bywhichtheareaofdraughtcanberegulatedtoanicety.Anotherspecialtyisthestoveinthekitchen,bywhichleather,anadmirablecontrasttothedarkglowingredofthewallpaper.Openingoffthedinmg-roomisthebutler'spantry,andfurtheronarethekitchenandscullery.Themorning-roomisasmall,butbright,apartment,nexttothedining-room,andne^cttothatagainisthedrawing-room,similarmsizetothedining-room,butwithalargeorielwindowintheoutsidecorner,whichformationiscontinuedabovetheroofinthestyleofaturretedroundtower.Mountingthestairsthepleasingeffectofspacioustintedlead-lightwindowsisagainmetwith.TheMr.R.L.Levin'sHouse.
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TuamandSt.AsaphStreets,Christchurch.TheseworkswereestablishedbyMr.P.Duncan,in1865,inpremisesinCashelstreettotherearofBeath&Co.'spresentestablishment.Twoyearslaterhewasjcinedbyhiselderbrother,thelateDavidDuncan,thefirmshortlyafterwardscommencingthemanufactureofploughsinasmallway.Thebusinessincreasingrapidly,anewpositionwithmoreroomwassecuredinTuamstreet,adjoiningtheoldWellingtonhotel,intheyear1876,wheremore-commodiousshopswereerectedandfurthernewlinesgoneinfor—theplantbeinggraduallyincreasedtomeettherequirementsofthetrade.Afoundrywasaddedtotheworksintheyear1880,andonthesiteoftheoldWelling-tonhotelbeingacquiredin1881,anewfittingshopandfoundrywereerectedonthesection,thehotelitselfbeingturnedintoastore,forwhichpurposeithasservedeversince.In1804thebusinesswasturnedintoacompany.Mr.P.Duncan,owingtoill-health,retiredfromthemoreactivemanagementsomefiveyearsago.Tn1903,increasedaccommodationbeingnecessary,asectionwassecuredonthesouthsideofSt.A.saphstreet,andanup-to-datefoundryerectedthereoncompletewithcommodiouspatternshop,extensivepatternstore,fettlingshop,storeforcastings,motorroomandallnecessaryacces-sories,makingitascompleteandmodernafoundryofitssizeascanbeseenintheSouthernHemis-phere—theoldfoundrysiteontheTuamstreetfrontagebeingalteredandextendedintoafittingandmachineshop.Theseworksatpresentemploy187hands.andtheworkisverysteady,theoutputbeingnearlyconstantalltheyearround.OneofthedifficultiesinimplementmakinginNewZealandisthewiderangeofworkwhichhastobeundertakentosecuresufficientorderstokeepallhandsgoing.TheworkatDuncansvaryingwiththeseasons,repairstohorserakes,strippers,drays,andreapingandmowingmachinesareeffectedinJanuaryandFebruary;ploughs,P.&D.DuncansSouthBritishImplementWorks.hairowsandcultivatorsinMarch,AprilandMay;drills,discharrowsandrollersmJuneandJuly;andsoonthroughouttheyear.Anotherdifficultyintheimplementbusinessinthiscountry,andonenotfullyunderstoodbythoseoutsidethetrade,isthediversityofcon-ditionsunderwhichagricultureiscarriedenininthecolonyinregardtothequalityandconditionofthelandscultivated,necessitatingawiderangeinsizeandstyleofmanyoftheimplements.P.&tractionwagons,spreadingwagonsformetallingroads,etc.AlthoughP.&D.Duncanmanu-factureafulllineofimplements,ploughs,discharrows,drillsandcultivatorsformthebulkoftheiroutput.Intheir"Star"drilltheyclaimtohavethebestdrillextantforNewZealandconditions,andtheirpatentturnipandrapesowerisundoubtedllyassimpleandeffectiveamethodofdoingthisworkascouldwellbeimagined.Theplantcomprises3steamhammers,3Oliverhammers,2heatingfurnaces,22blacksmithforges,4punchingandshearingmachines,10drillingmachines,10lathes,3screwingmachines,milling,shaping,slottingandplaningmachines,4woodplaningmachines,2bandsaws.1circularand1swingsaw,etc.Powerisobtainedfrom2boilers,2engines,and3electricmotorsemployingcitycurrent.TheCompany'sgoodsaremainlysoldbyagentsinthedifferentcentresthroughoutthecolony,butalargetradeisdonedirectwithfarmersinPROGRESS.Augusti,1906.wheelwright'sshop.[PhotosbySF.P.Webb.TheapplicationoftheturbineprincipletothepropulsionoftorpedoeshasapparentlybeeneffectedwithgreatsuccessintheBhss-Leavittinvention,whichistosupersedetheHowellandtheWhite-headtorpedoesmtheUnitedStatesNavy.InitsgeneralformandarrangementtheBhss-LeavitttorpedoisveryliketheWhitehead.Itsdistinguishingfeaturesaretheuseoftheturbineprinciple,notonlyinthepropellingengine,butalsointhegearforsteeringbytheverticalrudders.Themainengineisacompoundairturbine,runningatamuchhigherrateofspeedanddevelopinghigherpowerthantheoldreciprocatingtorpedoengine.TheiBin.Whiteheadhasaspeedoftwenty-seventotwenty-eightknotsat1,200yards'range,fallingtoabouttwenty-twoat2,000,whichisnearthelimitofitseffectiverange.TheBliss-Leavitthasaspeedofthirty-sixknotsat1,200yards,andstillhasaspeedoftwenty-eightat3,500.Uptothisrangeitcanmakegoodpractice,whichmeansthatashiparmedwiththistorpedocouldsinkanenemyabout2milesaway,fartofthisgreatincreaseinspeedandrangeisduetoadeviceforincreasingtheworkingtensionofthecompressedairbyheatingit.Thisiseffectedbymeansofaspiritlamporstove,whichislightedautomaticallyintheairchamberthemomentthetorpedoisdischarged.Therearetwomaintypesofturbines.Inone,themostusualkind,thesteam,air,orwateractsbyimpinginguponbladesattachedtotheshaftthatistoberotated.Theotherdependsuponre-action.ItsoldestformisHeroofAlexandria'slittleenginerevolvingunderthebackwarddriveofjetsofsteamescapingfrompointsonits'cir-cumference.ThereisaremarkableapplicationofthesecondkindofturbineintheBliss-Leavitt.IntheWhiteheadtherudderiscontrolledby!theObrygyrostatgear.Thegyrostat,aheavywheelrevolvingathighspeed,andalwayskeepingthesameplaneofdirection,issetrunningbythereleaseofapowerfulcoiledspringatthemomentwhenthetorpedoisdischarged.ATurbineTorpedo.Canterbury,manyoftheoldersettlersandtheirsonshavingbeencustomersforthirtyorfortyyears.Mr.JohnDuncanischairmanofdirectors,Mr.L.L.Cordery,F.1.A.N.Z.,secretarytotheCompany,andMr.JamesKeirworksmanager.D.Duncan,Ltd.,forexample,manufactureaboutforty-fivevarietiesofploughs,twenty-eightdifferentsortsandsizesofdischarrows,andoverfiftydifferentvarietiesandsizesofdrills,besidesmanyotherlinesmlikeproportions.Thisisnotamatterofchoice,butnecessity,forthecustomerrequiresthemachinemadeaparticularwaytosuithisland,anditismadeaccordingly.P.&D.Duncan,Ltdmanufactureeveryclassoffarmimplement—reaping,mowingandthreshingmachineryexcepted—andtheirgoodsarewellknownthroughoutNewZealandforthehighestclassmaterial,workmanshipanddesign.Inadditiontoagriculturalmachinerytheyalsomanu-factureroad-makingandrepairingmachinery,ENTRANCETOFOUNDRY,ST.ASAPHSTREET.271OurIndustries:No.6.AModernFoundry.



p.andd.Duncansworks:blacksmiths'shop.
Augusti,1906.PROGRESS.Atonetimetheclankandrattleofmechanismamidstasustainedwhirringofwheelswaswhatonealwaysheardwhenvisitingamanufactoryorapowerstation.Thosewerethedayswhenthesteamkingreignedwithoutarival;buttimeshavechanged.Nowthetriumphoftheblueking—electricity—hasreducedmotivesoundtoaminimum,andthegiantsteammachinesarefallingintodisusethroughtheadventofacleanerandmorecompactmethodofgeneratingpower.ThisfactwasimpresseduponaPostreporterduringavisittotheelectricalpowerhouseoftheWelling-ELECTRICITY'STRIUMPHS.WONDERSOFMODERNINVENTIONStonCityCorporation,whereinisgeneratedthepropellingpowerforthecityandsuburbantrams,andthelightingandpowersupplyofafewoutsideinstitutions.Itisasystemofdelicatelycontrolledgiganticforces,withelectricitythekinginstalledsupremeandservedbysteamthesatrap.ThesteamwhichdrivestheelectricalenginesissuppliedfromboilerstowhicharefittedtheErithstokers—amechanicalcontrivancewhichfeedscoalintotheretortfiresasrequiredmregulatedquantities,andthusentirelyobviatesthemakingofsmoke,asthegasesareconsumedinaclearfireimmediatetheyare\u25a0generated.Thesysteminforceathepower{houseisforthemostpartself-controlled,andat'everyturnthetriumphofman'smindoveiseemingimpossibilitiesisapparent.Thechiefengineeroftheworks(Mr.PeterM'Coll)hasanofficeonthetopfloor,surroundedbyaplatformfromwhichhehasimmediateoversightofthewholeworks.Therearethreeenginesmoperation,aggregating1750h.p.,andahugeBellissandMorcomengine,of1000h.p.,isnowcompleted.WhenthislatterworkiscompletedtheCouncilwillbeabletosupplyelectriclightingtoallwhodesireit.Thepowerhousehasbeeenbuiltwithaviewtoextension,anditisup-to-dateineveryrespect.Labour-savingandenergy-savingdevicesareeverywhereapparent.Eventheclinkersfromthefiresareutilisedbybeinggrounduptomakebeddingforpavementflags;inshort,nothinggoestowaste.Thewaterfortheboilersisheatedm"economisers,"whichraiseitstemperature240and280degreesbeforeitisrunintotheboilers,andtheheatwithwhichthisisdoneissecuredwithoutadditionalcosttotherunningexpenses.Thereismethodineverything.Eachgallonofwaterthatpassesthroughtheworksismechanicallymeasuredandrecorded,andtherearechecksuponcoalconsump-tioninrelationtosteamgeneration,whichenabletheengineertoascertainfromdaytodaywhathasbeenthecostandwhetherthequalityofthecoalsuppliedisuptotheaverage.Methodisapplieddowntothemerestdetail.Abellsoundedasthereporterwasmakingtherounds."Thatisanalarmtoletusknowthatabigstoragetankontheroofofthebuildingisfullofsaltwaterfortheengines/Mr.M'Collex-plained."Iftherewastoolittlewateranalarmwouldalsobegiven,"heconcluded.Theswitchboardoftheestablishmentisahugeone,beautifullykeptandonafloorbelowittheelectricmotorsareinconstantaction.Thesearerunatapressureof550volts,andthereisanarrangementwhichpracticallypreventsanywasteofpower.Whenthetramsarerunningatnormalspeedandinnormalnumberthestrain"£howsbutslightvariation.Butoccasionallyithappensthatalargenumberoftramsaiestartingtqgethei,andperhapssome"steeppinches"are\beingtravelledatthesametime.Thenthereisa-idemandforgreaterpower.Thisisprovidedthroughtheactionofwhatisknownasavariableexpansionlever,whichworksautomatically.Whenthestraincomesthelevermovesrapidlyover,andbysodoingsetsupastrongercurrenttomeettheincreaseddemand.Asthedemandrelaxesthevariableexpansionmechanismautom|rticallyswingsbacktothe,normal,decreasingtheenergysupplyaccordingly.Theenginesatpresentinstalledhaveoccasion-allytoworktotheirutmostcapacity,therebeingthelightingoftheTownHallandthesupplyoflighttofirmstobekeptgoing,inadditiontothetrams.ThereisaspecialmachineusedfortheTownHallandprivatelight-ingsupplies.Aninterestinginventionthatisinstalledatthepowerhouseisknownasa"negativebooster."Itisanelectrical,pumpwhichsucksthecurrentthroughthe,railsbacktothenegativesideofthemachine,/Workingonthecar-shedreturncurrent.Thisinformationastothescopeofa"booster"shouldfilla-long-feltwant,'forwhenitwasrecentlynotedthattheCityCouncilhadordereda"boostex*"fortheBrooklyntramwayone"ConstantReader"wrotetoaskifitwas"somethingtoboost.opthereceiptsfromtheline."HewaSsclosetothe-^truth,forthesavingeffectedbyconservation;pftheelectriccurrentmateriallyaffects..theillativeaverageofreceiptsandexpenditure1.Aitumberof"boosters"arenowonthewaytoWellingtontobeinstalledonthesuburbanlines.Anotherimprovementinconditionsisbeingeffectedbyp.andd.duncansworks:erectingshop.iB,oooRevolutions.aMinute."IntheBliss-Leavitttorpedothegyrostatprin-cipleisalsousedtocontrolthesteering,butthereisnospringtostarttherevolvingdiscorwheel.Thediscishollow,andhasanumberofsmallnozzlesopeningfromitscircumference,eachnozzlebeingattheendofatubewhichprojectslikethespokesofawheel,butinthelineoftangenttothecircumference,orformingarightanglewiththeradius.Compressedairpassesintotheinteriorofthediscandescapesmjetsfromthenozzles,andtheresultisthatthediscisdrivenroundinthereversedirectiontotheescapeoftheair.Itisclaimedthatitsvelocityrisesto18,000revolutionsperminute.Thedevicemaybecalledaturbine-gyrostat,andwilldoubtlesshaveotherusefulapplicationsfoundforit.Drivenatthishighspeedtherevolvingdiscwouldrequireanenormousforcetodivertitfromitsoriginalcourse.AfterprolongedtestsatNewportNews,earnedoutsosecretlythateventheübiquitousYankeereporterheardnothingofthem,theUnitedStatesNavyadoptedtheBliss-Leavittasitsservicetorpedo.Twohundredarenowbeingmanuf-factured,halfofthemofthe18m.diametertype,andtherestof2iin.diameter.Thelargesttorpedoesinournavyarethe18mWhiteheads.The21m.Bliss-Leavittcarryinganincreasedchargeofguncotton,willbethemostpowerfultorpedoinanynavy.Itsguaranteedrangeis3,500yards,butithasbeenrun.over4,000mthetesttrials.Theonlytorpedoesabove18m.indiameterthathaveyetbeenmade/anywherewerea.setoften24m.WhiteheadsmanufacturedfortheJapaneseGovernmentjustbeforethewar.Butitisbelievedthatthesewereintendedtobedischargedfromtubesmountedonlandmcon-nectionwiththedefencesatthenarrowentranceto'theIslandSea.The21in.Bliss-Leavittisapparentlyintendedforuseonshipboard.AsnonavalPowerwillallowanothertogetaheadofitinarmamentswemaybesurethatweshallsoonhearofanincreaseinthesizeoftheWhite-headinEuropeannavies,eveniftheydonotfollowtheexampleoftheUnitedStatesandtrytoobtainaweaponliketheBliss-Leavitt.272
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AtrialruntookplacerecentlybetweenSchen-ectadyandSaratoga,NY.,ofapetrol-electricrailwaycoachconstructedbytheWolseleyToolandMotorCarCompanyfortheDelawareandHudsonRailroad.Thecarconsistsessentiallyofapetrol-drivenelectricgenerator,furnishingcurrenttoelectricmotorsgearedtothedrivingwheels,andcontrolledbyamethodsimilartothatemployedintheordinaryelectric-carequipment.Thecaris65ft.longoverbuffers,and,whenequipped,weighs65tons,andalthoughitwasnotdesignedforhighspeed,theaveragerunningtimewasabout35milesanhour,andonseveraloccasionsthecarattainedaspeedofover40milesanhour.Theenginedevelops160b.hp.ataspeedof450r.p.m.Thecylindersarehorizontalopposed,sixmnumber,9m.diameter,10111.stroke.Theenginesarestartedwithacartridgefilledwithblackpowder;thecartridgeisfiredinonecylinderbyahandtrigger,thearrangementbeingsimilartothebreechmechanismofagun.NewPetrolElectricRailwayCar.describedwassuppliedanderectedbyMessrs.Gibson,Battle&Co.,of7Bentstreet,Sydney.Asthisconveyorisatypicalexampleofthemodernlabour-savingdeviceforhandlingmaterialsinprocessofmanufactureorpackedfordistri-bution,whetherinbales,boxes,bundles,casksorevenloose,wehavenodoubtthatourreaderswillappreciatetheopportunityofseeinganillus-trationandreadingadescriptionofanexampleofthisup-to-datesystem,asadoptedbysuchawell-knownandexperiencedfirmasMessrs.Dalgety's,Ltd.perennialsubjectofthemanufactureofmapsandplans.Thepatent,withnaivedisregardforpatriotism,setsoutthatLondonisbehindParisandothercontinentalcities,ofwhichcom-pleteplanshadbeenmexistenceforsometime,andthedeedconfersupon"ourlovingesubjecteAronRathbone,"thesolerighttomake,useandvendmapsofthecityofLondon,Westminster,Yorke,BristolNorwich,Canterbune,Bathe,andthetwoeVniversities,OxfordandCambridge,andtheirsuburbs.Inquainttermsitsetsoutthat"weedoebytheisp'sentes,forVSourheiresandsuccessors,straighthecharge,p'hibite,andforbidd,allandsingulerbodiespolitiqueandcor-porate,andallandevenep'v6onorp'sons,aswellasournaturallbornesubjectesasaliens,dezines,andstranngers,otherthanthesaidAronRathboneandRogerBurges,theirexecutors,administrators,deputies,andassignes,andsuchasshallbythem,orsomeofthem,beesettatworke,lycenced,orauthorised,thattheyoranieofthem,donotp'sume,attempte,ortakeinhande,dunngethethesaidtermsoftwentieandoneyeares,tomake,carve,describe,impnnte,settforthe,orcounter-feite,orsell,utterordisposeofwithinthisourrealme,oranieotherofourdomynions,orexporteoutofthesamethesaidmappes'Thisdocumentconcludesinthefollowmiiterms."Andlasthe,wedoeherebyforVS,ourheiresandsuccessorswillandcomandealljusticesofpeace,maiors,shernffes,bailliffes,constables,andallothertheofficers,ministersandsubjectesofVS,ourheires,andsuccessors,towhomeitshallormaieappertamethattheyandeveneofthembeefromtymetotvmeaidmgehelpmge,andassistmgetothesaideAronRathboneandRogerWOODAPRONCONVEYORINOPERATION.ateitherendandatthecentre,thecentresprocketwheelsbeingthedrivingones.Heavywoodenslabsaresecurelyboltedacrossthetwolinesofchain,and,asshownbythecrosssection,form,acontinuousplatformuponwhichthebalesofwoolarecarried.Theupperrunwaysareboltedtothefloorjoists,andthebottomorreturnrunwaysaresupportedbywoodenstructuralworksuspendedfromthefloorjoists,and,consequently,belowthefloorlevel.Butthespacerequiredbelowthefloorjoistsisverylittle,sothatthereispracticallynointerferencewiththestoragecapacityofthefloorbeneath.Thewoodapronoftheconveyor,whetherinoperationornot,formspracticallypartofthefloorofthestore,thoughthetopoftheslabsareaninchorsoabovethefloorlevel,sothatclearancemaybegiventhefloorandthebalesastheyarecarriedalong.Itbeingneces-sarytobeableto"hand-trolley"thebalesfromonesideoftheconveyortotheotherorontheconveyoritself,aninclinesuitableforthepurposeisformedoneachsideoftheapronbysteelplatessecurelyscreweddowntowoodenwedgepieceswhicharefixedtothefloor,asisalsoclearlyshowninthecross-sectionaldrawing.Theplatesrunthefulllengthoftheconveyoronbothsides,andnodifficultyisexperiencedinwheelingthetrolleysoverfromonesidetotheotherwhetherthecon-veyorisinoperationornot.Theconveyorisreversible,thatis,itcanberunineitherdirection,asrequired,thisbeingeffectedbysimplerevers-inggearconnectedwiththestartingswitch.Themotordrivingtheconveyorisplacedinthecentreonthesecondfloor,andthereducedspeedrequiredisobtainedbybeltandchaindriveswithaspurgearonthedrivingshaftofthecon-veyor.TheelectricwiringhasbeensoarrangedAugusti,1906.PROGRESS.RecentlytherehasbeeninstalledforMessrs.Dalgety&Co.,Ltd.,acompleteconveyorplantintheirnewwoolwarehouse,Miller'sPoint,Sydney.Thewarehousethroughouthasbeendesignedwithaviewtohandlingandstoringthewoolinaslittletime,andatassmallacost,aspossibleprevioustoitsbeingshippedtoitsdestination—EnglandortheContinentofEurope.Thecon-veyorhasbeeninstalledtodoawaytoagreatextentwiththelossoftimeandmoney(inwages)whichnaturallyoccurundertheoldsystemofhandtrollying,andisdesignedtodealwith900balesperhour.Itrunstheentirelengthofthebuildingfromendtoend,andthedistancebetweenthegentresoftheendsprocketsis275feet.Anelectricmotorisemployedtoprovidethedrivingpower.ThetypeofconveyorinquestioniswhatisknownasaContinuousWood-ApronConveyor,andis*constructedoftwolinesofspecialflangedrollerchainwhichworkoversprocketwheelsLATESTANDMOSTECONOMICALMETHODSOFHANDLINGWOOLBALES.Adipintotheforgottenpasthasafascinationformostpeople,anditisnotgenerallyknownthatsuchapeepintoaformeragecanbeobtainedfromtheEnglishPatentRecordsonfileinWelling-ton.TheycarryusbacktothetimewhentheauthorisedversionoftheBiblewasproduced,whenShakespearewasproducinghisplaysandJamesI.wasstrugglingwiththeJudgesoftheKing'sBenchwithregardtowhatheconsideredhisroyalprerogativeofinterferinginthedecisionsoftheCourtsofLaw.BetweenthisandhisotherreprehensibleactionofputtingSirWalterRaleightodeath,James,however,conferredaboononfuturegenerationsbygrantingtheStatuteofMonopolies,whichgavethesolerighttothetrueandfirstinventortouse,makeandvendaninven-tionwithmtherealm.BritishPatentNo.ibeingthefirstpatentonrecordisparticularlyinteresting.Itmightbeexpectedthatitwouldrelatetocontemporarymatters,suchasacom-positionforpolishingarmour,locksforcanals,combinedcross-bowandpike,allofwhicharedealtwithbypatentsimmediatelysubsequent.Wefind,however,thatitrelatestothebroadandByE.S.Baldwin,M.E.(Baldwin&Rayward).SOMEEARLYPATENTSFORINVENTION.thatthemotorcanbestartedandstoppedbytheforemanincharge,whoissituatedatthereceivingdoorsonthefirstfloor.Thehorsepowerrequiredtodrive,whentheconveyorisfullyloaded,isapproximatelyten,butthepoweractuallycon-sumedisconsideralbylessthanthis,owingtothefactthattheconveyorusuallycarriesthebalesawaysoquicklythatthemenareunabletokeepitfullyloaded,anditisconsequentlyseldomworkingatitsfullcapacity.Theadvantageandeconomyoftheelectricsystemofdrivingishereapparent,asthemotoronlydevelops,atanyinstant,thatamountofpowernecessarytokeepthespeedconstant.Thebalesarereceivedatthedooroftheware-houseweighedandmarked,andarethenplaceduponthewoodapronandcarriedtowhateverpartofthewarehouserequired.Fig.2showsanumberofbalesontheirjourney,andtheyarecarriedalong,exactlyasshown,standingeasilyonendonthemovingplatform.Thebalesonreach-ingthebayofthestoreatwhichtheyarerequired,arehandtrolleyedtoanypartofit;consequently,theconveyoractsasafeederforthehandtrolleys,andthelongtrolleytrips,donebythemenwheelingthebalesfromoneendofthestoretotheother,andreturningwithemptytrolleys,aredoneawaywith.Thebalesarequiteeasilyremovedfromtheconveyorwhileitismoving,asitonlyrunsatthemoderatespeedof100ft.perminute,andthemenfindnodifficultyinloadingorunloadingthebalesorcrossingwiththeirloadedtrol-leyswhiletheconveyorcontinuesonitscourse.ThemanufacturersareMessrs.TheJef-freyManufacturingCo.ofColumbus,Ohio,US.A.,whohaverepre-sentativesinNewZealand,buttheplanttheinstallationofa"tracktelephone,"whichwillenablemotormenorconductorstoringupthepowerhouse,thecarshed,orThorndondespatchstation,independentofthepublictelephonebureau.Therearemanyadvantagesinthis:expeditionandfacilitybeingthechief.Sometimesithappensthatanaccidenttoatramtemporarilydisorganisesthetelephonewiresinthevicinityoftheoverheadtrack,andinsuchcaseasthistheexistenceofanindependenttelephoneservicewillbeespeciallycon-venient.274CROSSSECTIONOFWOODAPRONCONVEYOR



therearetobeplantedandplacedseveralepeecesoftymberfyxedandframedtogether,whereinarelikewisetobeplacedc'teinesuckers,drawers,andotherdevises,togetherwithoneormorewheeleo*wheeleswithspindlesandcranksofyronorbrasse,wherebythewatersmaybedrawneorraisedfromanydepthwhatsoever."forthemonopolyofmakingtheabovepumpswhichavoidedthenecessityofaseriesofpumpsoneaboveanother,RoberteCrumpewasenjoinedtopayayearlysumoftenpoundsfortwenty-oneyears.ofthefullpower,withaspeedofabout14.2knots.Analteration,bywhichitisnowpossibletoutilsietheauxiliaryexhauststeaminthel.p.turbines,issaidtoimprovetheeconomyoftheAmethyststillfurtherandtoenableittocomparefavourablywiththeTopazedowntoio£knots.Thecruisingturbinesarenotusedforpropellingpurposesatthehigherpowers,butrevolveidlyinthevacuumcreatedbythecondenser,withthel.p.turbinesfittedonthesameshafts.Recentcomparisonsofefficiencyrelativetopres-sureshowthatthereisalossratherthanagainbyusinghigherpressuresforcertainsingle-stageexpansionturbines.Ifthisbeapplicabletothepeculiarcircumstancesofwarships,thencruisingturbinesareunnecessary;buttheseconclusionspointparticularlytotheeconomicalimportanceofaslittlemoistureaspossibleinthesteam,bothonadmissionandduringexpansion,andofexpand-inginthestages.Anexcessiverateofexpansioninanyonestageproducesexcessivemoistureandfluidfriction,whoseresistancemorethancounterbalancestheincrementofkineticenergyobtainingfromagreaterfallinpressure.Thepercentageofmoistureinthesteamonitsexittothecondenserfromturbinesisprobablydoublethatfrompistonenginesworkingwithsimilarinitialandcondenserpressures,whichtendstoshowthatthetwoorthreestagesofexpansionadoptedatpresentareinsufficientforthebestworkingeconomyatfullpower,andthatifagreaternumberofstageswereadopteditwouldbeunnecessarytofitcruisingturbines.Uptothepresenttherehasbeenadispositioninturbinevesselstofitthemaximum,ratherthanthemosteconomical,powerwithinthespaceandlimitsallowed.IftheenginesoftheAmethysthadbeendesignedfor10,000insteadoftheequiva-lent14,000l'.h.p.obtained,wouldithavebeenpossibletodispensewithcruisingturbineswithoutanyappreciabledecreaseeitherinefficiencyatlowpowersorofthehighestspeed?Everyelementwhichcontributestothetotalefficiencyofthepropellingplantpointstoafavourableresult.Turbinesofsmallerpowerwouldrequirelesssteam,andtheboilers,whicharenowworkedabovetheirmosteconomicalrateofsteamproduction,wouldgiveanincreasedefficiencyofabout13percent.,making65percent,insteadofthe52percent,nowobtainedatfullpower.Theefficiencyofthescrews,also,principallyowingtotheirslowerrateofrevolutionandtolessfrictionalresistancefromapossiblyreducedbladearea,mightbein-creasedfrom60toabout70percent.Thesetwoelements,withouttakingintoaccountthepossibleincreasesinefficiencywhichmightbeobtainedrespectivelyfromthesteamasaworkingsub-stance,fromtheenginemechanism,andfromthethrustmechanism,wouldincreasetheoverall657O3511efficiencyintheratioof—x—=——I—,1—,or52602424about44percent.ThisresultcorrespondsverycloselywiththeapparentincreaseofpowerobtainedfromtheAmethystovertheTopaze,whichMr.Parsonsputsat42percent.WithsuchalargemarginitappearsveryprobablethatthefullspeedoftheAmethystcouldbeobtainedfromturbinesofnotmuchgreaterthantwo-thirdsofthepresentpowerandwithoutseriousloss,orpossiblywithoutanyloss,inefficiency;whileatlesserpowersagreatersteamingradiuswouldundoubtedlyobtainatallspeeds.Recenttrialsandthegenerallysatisfactoryworkingofvariousvesselsproveconclusivelythesuperioreconomyofsteamturbinesinfuel,weightandspace.Untiltheestablishment,andmoreorlessgeneralacknowledgment,oftheirmeritsthefittingofunnecessarilygreatenginepowerwasexcusable;butifmyreasoningiscorrect,anditisfranklyadmittedthattheinformationonwhichitisbasedisnotabsolutelyconclusive,thenitshouldberecognisedthatthereisforeachvesselalimitbeyondwhichanyincreaseinpowerbecomesinefficientandpracticallyuselessforthepurposeforwhichitisdesigned.Fornavalvesselsthelowerthislimitcanbepitched,,whilestillretaining,bypossibleoverloading,thehighestpracticablespeed,themoreeconomicalandUsefulwilltheybecomefortheirextendedemploymentascruisersandforpurposesofwar.
Augusti,1906.PROGRESS.*The"pounde"ofthosedayssignifiedthepoundofsilverthatwascoinedintotwentyshil-lings,ashilling,inthemiddleages,havinghadthesamevalueasto-day.—[Ed.Progress.]Atraintelegraphsystem,whichprovidesforcom-municationbetweendriversandstations,andincludesanautomaticsignalintheenginecabtoshowwhenanothertrainisintheblock,hasbeeninventedbyanAmerican.Twometallicconductorsarelaid,insulatedtoformblocksections,andtheenginesarefittedwiththenecessaryelectri-calapparatus.Whenatrainentersaclearblockthesignalinthecabdisplaysawhitelight;butincaseofanothertrainbeingintheblock,orarailbroken,a-switchopen,aredlightwouldbeshownandabellsounded.Thestationattendantwouldalsobeabletooperatethesignalsontheengine.Theapplicationofsteamturbinestothepropulsionofwarshipsisamorecomplexproblemthanthatofitsapplicationtoordinarymercantilevessels,principallybecausesomuchcoalisconsumedincruisingatlowpowersandverylowspeeds.Inallcasesitinvolvesmanyelementsotherthantheactualchangemtheapplicationofthemotivepower.Thus,iftheoriginalpropellerandshaft-ingoftheordinaryreciprocating(piston)engineareretained,thesamespeedofrevolutionofthepropellermustalsoberetainedandtheturbineenginewhichreplacesthepistonenginewouldcomparemostunfavourablymweightandspace.Itis,therefore,necessarytodrivethescrewsatahigherrate,andatthesametimethediameterandotherdimensionsofboththescrewanditsshaftingmustbereducedandsuitedinotherwaystothenewconditions.IntheAmethyst,threescrewsareusedinplaceoftwointheTopaze(pistonengines),andtherateofrevolutionisalmostexactlydoubled.Thereisbythismeansacomparativelylargesavinginweightandspace,becausewithinthesamelimitsabout40percent,morepowerisobtained.IntheCarmania(turbines),threescrewsarealsofittedinplaceoftwointheCaroma(pistonengines),andtherateofrevolutionisin-creasedabout90percent.Thisresultsinanapparentgainofabout11Jpercent,mpowerandaboutoneknotinspeed,withpossiblyabout5percent,lessweight.InboththeAmethystandCarmaniathereisanundoubtedgaminecon-omyoffuel,whetheritbecalculatedonapropulsiveh.p.basisoringrossweightperknot.Thelatterisperhapsthemorecorrectwayoflookingatmattersinwhichturbinesareconcerned.Alargecruisingradiusforwarshipsisbestsecuredbylimitingthesizeoftheenginetothatnecessaryforsomepowersomewhatbelowthefullpower.Navalenginesofthepistontypehaveformanyyearspastbeendesignedforamaximumefficiencyatabout70percent,ofthefulli.h.p.,andthispolicyseemsevenmoredesirablewithregardtoturbineengines.Turbinesusedinshorepracticeforgeneratingelectricity,wherethebrakeh.p.,orenergyofrotationoftheshaft,canbeeasilymeasured,arewellknowntobecapableofcarryingaconsiderableoverload,amountingtonearly40percent,insomecases,withonlyaverymoderatedecreaseofefficiency,andwithacomparativelysmallincreaseincoalconsumptionperunitofpower.Thelargeapparentincreaseofi.h.p.111theAmethystmaynothavebeenanticipated,butinanycaseitwasconsideredadvisabletofitspecialturbinesoneachwingshaftforcruisingpurposes.Increasedworkperlb.ofsteamandeconomyofsteamcanonlybeobtainedbyincreasingtherateofexpansion;thesamequantityofwork,assuminghyperbolicexpansion,canbeobtainedfromlib.weightofsteam,whetheritbeexpandedeitherfrom2oolb.downtoioolb.absolute,orfromiolb.downto51b.absolute,becausetherateofexpansionisthesameineachcase.Withthesamefinalpressure,whichforturbinesispractic-allyobtainableinthecondenser,therateofexpan-sioncanonlybemaintainedbyadmittingsteamatitshighestpressure.Atverylowpowersthesteamisnecessarilyreducedmpressurebythrottlingandalthoughsomeofitsheatenergymaybedevotedtoimprovingthequalityofthesteamattheinstantofadmissionithasverysmallusefuleffect,anddoesnotovercomeadecreaseintherateofexpansionfrom,say,150(150tolib.absolute)to20(2olb.tolib.abs.).Withpistonenginestherateofexpansionisfairlywellmaintainedby"linkingup"atlowpowers,andthereforecuttingofftheadmissionofsteamearlierinthestrokeoftheh.p.piston.Cruisingturbinesarefittedfornavalpurposes,andbeingofsmallercapacity(andalsosomewhatdifferentlyconstructedwithregardtoblading),thesteamcommencesitsworkatahigherpressureandthustendsto"maintaintherateofexpansion.,Atlowpowers,withtheiraid,ahigherefficiencythanwiththeTopazeenginescanbemaintaineduntilthepowerdecreasestoaboutone-eighthCRUISINGTURBINESFORWAR=SHIPS.Burges,theireexecutors,administrators,assignes,•deputies,andservantes,intheexecuconoftheisourLrsPatente—astheytenderourindignaconanddispleasure,andwillavoidthesameattheireVttermosteperills,althoughex-pressemencon&c.""Inwitnesswhereof&c.WitnessourselvesatWestm,theeleaventhdaieofMarch.Pbredeprinatosigillo,&c."Theprinciplethataninventionmustbenovel,tobeentitledtoprotection,didnotexistintheyear1617,thedateofthispatent.Theapplicantwasthefirsttoundertakethemanufactureintherealm,andheaskedforamonopoly,whichwasgrantedtohim.AsomewhatsimilarprovisionappliesinGreatBritainatthepresentday,wherethefirstimporter,thoughnottheactualinventor,isentitledtoprotection.Comingnowtoourowncolony,interestcentresinNewZealandPatentNo.1.WefinditwasgrantedtoPurchasandNinnis,intheyear1857,fortreatingNewZealandflax.Thedraw-ingsaccompanyingtheapplicationareverycrude.Thespecificationisasfollows:—:—26MARCH1861."PURCHAS,ArthurGuyon,Clerk,andNINNIS,James,MiningRegistrar,bothofOnehunga,Auckland.(AninventionforthepreparationoftheFibreofthePhormiumTenaxandotherplantsforthemanufacturingpurposes).Thespecificobjectoftheinventionistoseparatethefibreofvariousplantsfromthecorticalandothervegetabletissuesoftheplants,soastorenderthesaidfibrefitformanufactureintocordageorwovenfabrics.Theprincipleclaimedisthatofpercussion.Themodeofapplicationisbymeansofbeaters,hammers,beetles,orstampers,madeofvariousformsandsizestosuittheparticularplantorkindofplantwhichistobeoperatedon.Thesaidbeatersmaybemadeeitherwhollyofwoodoriron,orothermetal,orinpartofwoodandinpartofironorothermetal;orofvariousmetalscombined;orof.anyothersuitablematerial;andmayhavetheirfaceseitherplainorwrought,andmaybemadetoacteitherbygravityorsprings,orbyanyotherconvenientmechanicalarrangement;andmayworkuponeitherwoodormetal,orothermaterial,fixedormovable,withorwithoutsprings.Themachinerymaybedrivenbyanykindofpower.Therawmaterialissubjectedtopercussion,\u25a0eitherinafreshstateoraftermaceration,andmaybeworkedeitherwithorwithoutwater.Thefibremaybedriedimmediatelyafterper-cussionorwashedandthendried;orsubjectedtomacerationandfurtherpercussionbeforedry-ing..Severalformsofbeatersareshowninthedraw-ing."BythedateofBritishPatentNo.5itwasap-parentlyrecognisedthatapatentmightbecomeasourceofrevenuetotheCrownforwefindthatThomasMarrayeinreturnforthemonopolyofmakingswordswascompelledtopay"duringethewholetermeoftwentieandoneyeares,theyearliesomeoffivepoundes*sterlingoflawfullmoneyofEnglandintothereceipteoftheExche-queratWestm,"untilthetradebewellestab-lished,afterwhich"theyearlierenteorsomewastobeincreasedto"tennepoundes."Atthedate1627ofPatentNo.38the"yearlierente"hadrisento"fourehundredpoundes"forthemonopolyofmanufacturingiron.PatentNo.8datedJanuary9th,1618,appro-achesmorenearlytotherequirementsofapresent-dayspecificationwhichmust"particularlydescribean-1ascertainthenatureoftheinvention"Itreads:"Whereasweeareinformedthatthesaiddrawinganddrayningofmyne's,myneralles,andcolepittes,andraysmgofwatersaforesaid,istobedoneandperformedbythevseofC'temeenginesandinstrumentesbyRobertCrumpe,newlydevisedandfoundoutasaforesaid,whicharefarredifferentandexceedingallengines,in-struments,ordevisesheretoforeouteorvsedinoraboutethep'misses(thatistosay)byac'teinehollowtrunckorpipeofoneentirelength,tobemadeoftymberorleade,whichistoreachefromthewatersthataretobedrawneorraysedvntothetoppeorplacewherethesamewatersshalbetoventoryssueforth,attthefooteofwhichsaidtrunckorpipesomadeofentyrelengthasaforesaid,andinsomeotherpartesorplacesthereof,therearetobeplacedandfyxedC'teinesuckers,drawersandotherdevises,andotherenginesofbrasse,copper,orothermetal,andattthevpperpartorendofsaidtrunckorpipe275ByE.S.Fortis.



ABACUS.THEEARLIESTATTEMPTATACOUNTINGMACHINE.CenturiesbeforetheintroductionofthedecimalnotationtoWesternEuropetheChinesewereproficientintheartofdecimalarithmetic,andhaddevisedacontrivancetofacilitatetheircal-culations.Thisinventionisprobablytheoldestexistingartificialaidtomentalwork,and,likemanyotherChineseinventions,theystilluseit,notonlyintheirowncountry,butwherevertheymigrate.ItisknownastheShwampan,andconsistsofadoubleseriesofbeadsslidingonfixedwiresorrods.Onthelefthandseriestherearetwobeadsoneachwire,andtheyrepresentfives,whilstontherighttherearefivebeadsrepresentingthenumbersonetofive.Intheillustrationthenumberindicatedbythepositionofthebeadsis7,604,823,609.Itwillbenoticedthatinthisarrangementthereisap-parentlyasuperfluousbeadoneachsideofthedividingline,andanysumcouldbeindicatedbyhavingonebeadonlyFIRSTPAPER.Althoughitisimpossibletosayinwhatremoteagetheartofspeechbegan,wemayconjecturethatthesoundsfirstused,andthesignsandgestureswhichwouldnecessarilyaccompanythem,expressedaverylimitednumberoffundamentalideas,such,perhaps,aswouldindicatefood,danger,etc.;and,judgingfromthestateoflanguageamongstthelowesttypesofhumanbeingsnowexisting,itmaybetakenthatlongageselapsedbetweentheutteranceofthefirstarticulatesoundsandtheearliestconceptionoftheideaofnumber—althoughthatofquantitywouldnecessarilybeofearlierbirth.Withthecomplexhumanintel-ligenceofto-day,asweknowit,itisdifficulttoimagineahumanbeingwithabsolutelynosenseofnumber,butitbecomesmoreeasilyconceivablewhenweconsiderthatsuchasenseisentirelyabsentintheloweranimals.Takeawayonefromalitterofkittensinthemother'sabsence,anduponherreturnshedoesnotrealisethatthereisonelessthanbefore.Probablyhersenseofquantityandlocalitywilltellherthatthespaceandplaceoccupiedbyherprogenyisless,andthatthereissomethingwanting,butshehasapparentlynoideathattherearenow,say,fivekittensinsteadofsix.Thereareuncivilised"peoplesto-daywhoseperceptionofnumberislimitedtotwo,threeandfour,andwhoseideasofquantityaresimplyex-pressedbywordscorrespondingto"few,"or"many,"etc.,andtheentireabsenceofwordsexpressingnotationisnotatallrare.ThereareracesinAfricawhocannotexpressnumbersinlanguage,eventotheextentofthefingersofonehand.Dr.Peacock,earlyinlastcentury,mentionstheYancoswhocouldnotcountaudiblybeyondthreebecausetheycouldnotexpressthatideabyanythingmoresimplethanPoetar-rar-or-inco-aroac.TheaboriginesofAustralia,probablythelowestintheexistinghumanscale,cannotcountbeyondfour.Totheanthropologisttheextentofknowledgeofnumberspossessedbydifferentraces,andtheirsystemsofverbalnota-tion,areofgreatimportanceinforminghistheoriesoforiginandmigration.AbetterinstancecouldnotbegiventhantheimmensedifferenceobservablebetweenthelowlyandignorantAustralianabor-igineandthehighintelligenceoftheNewZealander.Wheretheformerhaveabsolutelynosystemofnotation,thelatter,andindeedmostofthePoly-nesian,races,haveonewhich,thoughonlyverbal,isasperfectasthatofEuropeinthetenthcentury,andprobablythemostperfectamongstuncivilisedpeoplesoftheworld,apuredecimalsystemcapableofexpressingclearlyanddefinitelyanynumberfromonetoathousand.Theearliestandmostnaturalmeansofcountingwasbymeansofthefingers,andwithoutdoubtthedecimalsystemswereoriginallyderivedfromthismethod.Thewordrima,usedtoexpressfiveamongstPolynesians,alsosignifiesthehand.Maoriscallthehandringa,butthisisonlyoneByJ.WatkinKinniburgh,ofthemanysimilarslightdifferencesinPolynesiandialects.AmongstthenativeMexicansandtheCaribsthesamewordthatsignifiesascoremeans"oneman,"i.e.,tenfingersandtentoes.Thereisampleevidenceexistinginthelanguagesofto-daytoshowthattheartofcountingverbally,toamoreorlesslimitedextent,musthavebeeninusefromveryearlyages.ThereisnottheslightestdoubtthatweareindebtedtothefarEastfortheintroductiontotheworldofthescienceofnumbers,atwhattimecannotbedetermined.Historyfixesneithertheauthornorthetime,butitwasnotuntiltheadaptationofsignsorcharacterstorepresentnumbersthatthesciencebegantoassertitselfandbecamecapableofwrittenexpression.inthelefthanddivision,andonlyfourintherighthand.ButinthehandsoftheChinesethese-extrabeadsperformimportantfunctions,andarenotonlyusedforcarriagefromonecolumntoanother,butfortheoperationsofmultiplicationanddivision,soproficientaretheyintheuseofthisdevice.TheAbacus,whichderivesitsnamefromthefirstlettersoftheGreekalphabet,butwhichisplainlyanadaptationoftheShwampan,wasusedinvariousformsbytheancients,andisusedto-dayinourinfantschools.Theformgivenintheillus-trationappearstohavebeenoneofthesimplestandmostgenerallyused.Itwillbeseenthatinthisdevicethewirescontainalternatelyfourbeadsandonebead.Thesinglebeadalwaysrepresentsfive,andtheothersthenumbersonetofour.Acontrivanceofthiskindcouldonlybeusedtoperformadditionorsubtraction,butnodoubtitwasenlargedorimproveduponatdifferenttimesuntiltheintroductionofwrittensystemsofnotationsupplantedit.Itwasnotlongaftertheadoptionofthedecimalnotationthatthefirstmoderncontrivanceformechanicalcalculationmadeitsappearance.About1614Neper,BaronofMerchiston,inScot-land,inventedhisRods,sincecommonlyknownas"Napier's"Bones.These,asshownintheillustration,consistofaseriesofrods,thefirstofwhichisusedasanindexrod.Eachoftheothersstartsatthetopwithaunitwhichisaddedtoitselfuntil,inthebottomdivision,itssumequalsninetimestheoriginalnumber.Itisreallyamovablemultiplicationtable,theprincipalfeatureofwhichisthemethodofarrangingthetensfigureoftheproductontheleftofthediagonalline.Whenitisrequiredtomultiplyonenumberbyanotheryouplacetherodssothatthemultiplicandappearsalongthetop,andthenenteringwiththeunitfigureofyourmultiplier,yousetdowntheresult,combiningtherighthandorlowerfigureinonediagonalwiththeleftorupperoneinthenextrod.Youthenenterthetablewithyourtensfiguresettingdownthisresultbeneaththefirst,butonefiguretotheleft,asinordinarymulti-plication,andsoon.Theoperationofdivisioncanbeperformedalmostasquicklyasmultiplica-tionbyarrangingtherodstorepresentyourdivisoralongthetopandtakingoutsuitablemultiplesthereoffromthetable,deductingthemfromthedividend,andborrowingfortheremainderasinordinarydivision.Toenableustofullyappreciatethevalueofthiscontrivancewemustbearinmindthatinthosedaystherewereveryfewwhocouldperformthesimplestrulesofarithmeticwithoutgreatlabour.Thesystemofnotationwasnovel,andmenhadnotonlytolearnthenewsystembuttodiscardtheold;theyhadtounlearninfact,andagenera-tionmusthavepassedbeforepeoplebecameinadegreefamiliarwiththenewideas.Sosoon,however,asthenotationwasfairlyunderstoodandtaught,inventivegeniuswasdevotedtowardsinvokingtheaidofmechanicsinperformingthelaboriousoperationsofarithmetic.Gunter'sscalewasinventedabout1620.Thiswastheforerunneroftheslide-ruleofto-day,andmaybe,perhaps,consideredmoreasamathematicalinstrumentthanacalculatingmachine.Itcon-sistedprincipallyofalogarithmicscale,andtheaidofapairofcompasseswasrequiredinworkingit.In1642Pascal,thenayouth,devisedanarrangementofgearwheelsandcylinderstoassisthisfatherinspecialarithmeticalworknecessitatedbyhisoccupationasanofficeroftheFrenchGovern-ment.Thismachinewastheforerunnerofthearithmometerofto-day.In1650SirS.MorelandCOUNTING&COUNTINGMACHINES.Augusti,1906.PROGRESS.
SHWAMPAN.
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IMPROVEDARITHMOMETER,TheentirespaceintheJuneissueoftheVerhand-lungendcsVeremszurBeforderungdcsGewerfleissesisdevotedtoanaccountofthetrialsofthreediffer-enttypesoflocomotivesatexpressspeedsontheHanovertoSpandauRailway,overalengthof151.3miles,morethantwohoursbeingnecessaryforthetrip.ItwasfeltthattheformerspeedtrialsbetweenMarienfeldeandZossenwereovertooshortalengthoflinetosecureaccurateresultsinpointsoffuelconsumptionandsteam-raisingcapacity.Evenhere,however,thefuelneededtogetupsteamwasabout25percent,ofthewholequantityusedfortherun.Somedetailsincon-nectionwiththerunningoftheParisandCalaisGermanLocomotiveTests.byanEnglishmechanicnamedTate.*Ithassincebeenregardedasthestandardcalculatingmachine.Hundredsareindailyuseinallpartsoftheworld.Ihaveusedoneofthesemachinesforsixteenyears,anditisstillinsplendidworkingorder.Itsmechanismisbeautifullyconstructed,anditsworkmanshipisthoroughlyBritish;notmadetowearoutinayearortwo,buttolastalifetimeifitisproperlytreated.Inoperatingthismachineformultiplication,themultiplicandissetontothebottomplatebyhand;theunitsfigureofthemultiplieristhenexpressedbyturningthemotorhandleasmanytimesasthatfigurerepresents.Theresultisshownonthetopmov-ableslide,whichisthenpushedouttotherightonedivision.Thehandleisthenturnedasmanytimesaswillexpressthetensfigureofthemulti-plier,theproductofwhichissimultaneouslyaddedontothepreviousresult,andsoon.Theextentofthenumberstobemultipliedtogetherisnotlimitedbythesizeofthemachine,aspartialresultscanbeworkedandcombined.Indivisiontheregulatorispulledovertothedivisionsign,andthedivisorsetontheleftofthefixedplate,whilstthedividendissetonthemovableplateasfartotheleftaspossible.Thehandleisthenturneduntiltheamountshowingonthemovableplatebecomeslessthanthedivisor,whenthemovableplateisshiftedtotheright,thusbringinginanewfigureasinordinarydivision.Theresult,thesumofwhichequalsthenumberofturnsofthehandle,graduallyappearsinthesmallholescalledthequo-tientholes.Thisopera-tionmayalsobeextendedindefinitely.Itispossible,bytheuseoftwoormoreArith-inventedamachineforperformingtheoperations•ofadditionandsubtraction,followingthisin1663byanotherforworkingoutquestionsinplanetrigonometry,andyetanotherthreeyearslater•adaptedfortheadditionofmoney.In1671Leibnitzconstructedacalculatingmachine,whichwasverycomplicatedandnevercameintogeneraluse.AboutthesametimePolenius,anItalian,inventedamultiplyingmachine.In1700DelepreneandBoitissendeaubroughtoutamachineforperformingthefourarithmeticalrules.ViscountMahonmadeasmallmachinean1750,andin1775alargerone,andagainin1777stillanother,allofwhichwouldperformthefourarithmeticaloperations.In1815Dr.Rogetbroughtoutthedoublelogarithmicscaleorslidingrule,thusimprovingGunter'sinvention•ofnearlyacenturybefore.From1815to1871ProfessorBabbagedevotedhisenergiestothecon-structionofhisgreatdifferenceandanalyticalengines.Hecompletedhisfirstdifferenceengineabout1820,andalthoughhelabouredatthesecondandimprovedoneforsomefifteenyears,andre-ceivedvarioussumsfromtheBritishGovernmentamountinginallto£17,000,theenginewasnevercompleted.Hisgreateffortwasthe•constructionoftheanalyticalengine,which,thoughcertainpartswereputintoworkingorder,wasnevercompleted,andremainstothisdayaphilosopher'sdream.Hediedin1871,andleft-noworkingplansthatwouldassistasuccessorincarryingonthework,althoughhiswritingsandexperimentaldifficultyaroseowingtothemoltenironcarbideoccludinggasesandthesesubsequentlywithconsiderableviolenceastheboilingpointwasreached,sothatalargeproportionofthemetalwasprojectedfromthecrucible.Inthiscasethebestresultwasobtainedbyheatingthemetalgraduallywithacurrentof1,000amperesand110volts,when50percent,ofa2lb.specimenwasvolatilisedin20minutes.Theboilingpointofuraniumissomewhathigherthanthatofiron,acurrentof900amperesandnovoltsbeingre-quiredtovolatilisethiselement.Molybdenumandtungstenwerefoundtobetheleastvolatilemetalsoftheseriesandonlyboiledregularlyafterprolongedheatingwiththefoiegomgcurrent.Likeironandmanganese,molybdenumoccludesgaseswheninthemoltencondition.Tungstenhasthehighestboilins;pointofanymetalhithertoexaminedintheelectricfurnace.Augusti,1906.PROGRESS.*SincetheabovewaswrittenTatehasputonthemarketanimportantmachinewithmuchsimplerpartsandatagreatlyreducedprice.Ihavebeenusingoneoftheseforsometimeandamthoroughlysatisfiedwithitineveryway.—J.W.K.InarecentnumberoftheComptesrendusdeI'AcademicdcsScience,Moissandescribesfurtherexperimentsonthedistillationofmetalsintheelectricfurnace.Thisinvestigator,whohasalreadysucceededindistillingcopper,gold,andthemetalsoftheplatinumgroup,hasnowturnedhisattentiontoironanditsallies(videTheTime->EngineeringSupplement,February7,1906,page47;andMarch7,1906,page75).Manganesewasfoundtobethemostvolatilemetalofthisseries,aspecimencontaining2percent,ofcarbonreadilydistilledwhenheatedwithacurrentof500amperesandanE.M.F.ofnovolts.Thedistilledmetalwasdistinctlycrystalline.Anothersampleofthiselementfreefromcarbonbutcontaming4percent,ofsiliconwasvolatilisedevenmorereadily,buttheebullitionwasrenderedirregularbytheviolentevolutionofoccludedgases.Nickelandchromiumcamenextmorderofvolatility,abouthalfapoundoftheformerdistilledcompletelyinnineminuteswith500amperesandnovolts.Inthecaseofiron,anDistillationofIron,Nickel,andOtherAlliedMetals.expresstrainsarediscussed,andformulae\u0084aregivenbasedontheseresults,obtainedbyfourcoupled,four-cylmderlocomotivesoftheAtlantictype.Thethreetestenginesaredescribedindetailandfullyillustrated.TheHanovercoupled,four-cylinder,compoundEgestorfengine,No.608,deliveredinNovember,1903,wasinthebestrunningcondition.TheCologneGrafenstaden,No.58,coupled,four-cylindercompoundengine,builtin1902,wasnotinequalcondition;thetubesattheinsertionintothefireboxleakedbadly,andcertainoftheaxlesranhot,andotherdefectsareenumerated.TheElberfeldcoupledNo.6engine,withsteamsuperheat,builtbyBorsigin1903,waslikewiseinfaultycondition;thetubeswereleakyandotherdefectswereapparent.Adetailsectionisgivenofthegradients,togetherwithaplotofthecurvesonthewholelengthoflineselectedfortheseexperiments,andfullpar-ticularsaregivenoftherailsandroadformation.Therewere20runsinall,17withtrainsandthreelight.Verysearchingtestsandmeasurementsheredescribedweretakenatintervalsofoneminutethroughouttheruninallcases,andtheresultsaieplottedasgraphicdiagrams.Externalairtemperature,windforceorpressure,andtem-peratureofthefeedwaterwerelikewiseascertained.Theintentionwastoconsiderboththeoutwardandhomewardruns,butitwasfoundthattheperiodarrangedforthestayatSpandaudidnotalwayssufficetoexecutetherequisiterepairstotheengines,sothatonlythefiguresontheout-wardtripswererecorded.Forvariousreasonsonlysixoftherunswerestrictlycomparable,andfromtheseaseriesoftabularstatementshavebeendrawnup.Theresultsarefullydiscussedfromthepointsofviewoffuelconsumption,feedwatersupply,steamproduction,useofoilandgrease,speed,tractilepower,andvibration,andmanyotherconsiderationsincidentallyarisingaredealtwithbyMr.Leitzmanninthisexhaustiveessay.descriptionsoftheenginenodoubtopenedupthewayforthemachinesthatfollowed.From1837to1842Sheutzandhissondesignedandconstructedtheirfirstexperimentalmachine,butitwas1853beforethecompleteworkingmachinewasfinished.Thismachineisaboutthesizeofasmallpiano,anditsconstructionwasdoubtlesssuggestedbyBabbage'sreports.Itisinessenceadifferenceengine,andbyasimpleadjustmentwouldgiveresultsinthemixedsenarysystemofnotation,asindegrees,minutes,andseconds.Itwouldnotonlycalculatetablesbutwouldstereotheresultsinleadsheetsforanynumberofrepro-ductions.Anotherimportantfeatureofitsworkwastheautomaticcorrectionofthelastretailedfigureoftheresultswhichincreasedbyoneifthefirstdiscardeddecimalwassorover.ThismachinewasboughtfromtheinventorsbyanAmericangentleman,andisnowtobeseenintheDudleyObservatoryatAlbany,NewYork.OnthestrongrepresentationsofDr.Farr,theBritishGovernmentarrangedwithMessrs.ScheutzandMr.Donkin,anEnglishengineer,toconstructanimprovedmachineatacostofThismachinewasabeautifulpieceofwork,andmaystillbeseeninSomersetHousebyauthorisedpersons.Itwasusedincalculatingandstereo-typing,atoneoperation,alargeportionoftheEnglishLifeTableNo.3.Thegreatdrawbackwasitsextremedelicacy,andthat,combinedwithitshighcost,preventeditsadoptionforgeneralpurposes.About1840Staffel,aRussianinventor,broughtoutamachineofdifferentconstructionfromallitspredecessors,butitdoesnotappeartohavebeensuccessful.,In1850,Thomas(deColmar)inventedasmallmachinetoperformarithmeticaloperations.Itwasimprovedbyhimandothers,andcameintogeneraluseastheArithmometer.Aboutseventeenyearsagothismachinewasfurtherlargelyimprovedmometersworkinginconjunction,toperformtheworkofadifferenceengine,butasthispaperisnotascientifictreatise,Imerelystatethefactwithoutfurthercomment.(Tobecontinued).neper'srods.277



Americangoods"canneverhavegivenathoughttothePanamaCanal!Onepointmore:ThestretchofoceanbetweenPanamaandAucklandorWellingtonwillconsti-tutethelongestrunintheworldwithoutacoalingstation.HenceitseemsclearthatallsteamerscomingfromandgoingtoAustralia,viaPanama,musttoucheitheratAucklandorWellington.ThisfactalonemustbeoneofgreatimportancetoNewZealanders,andmanyothersequallyin-terestingandreassuringwillsuggestthemselvestothereaderwhoconsidersthepointsIhavetouchedupon.TheCanalwillinallprobabilitybecompletedby1914—thatistosayineightyearshence,andletushopethatmanywhoreadthisarticlemayyetenjoytheluxuryofajourneytotheothersideoftheworldbythenewroute.Increasedcommercemeansincreasedtravellingfacilities,andacloserspiritofbrotherhoodasbetweennations.Wemaysaywithconfidencethatthiswonderfulundertakingwillcontributeinnosmalldegreetoabatethedangersofinsularitytothepeople,bothofthiscountryandofAustralia.Ihavegivenbutaroughoutlineofthepicture.Thecarefulreadermaycompleteitforhimselfandhemayevenrealisethatthefederationofmankindisnotafteralltheidledreamofimpracti-cablevisionaries.side,thedistancewillbe54miles.TheSuezCanalis99mileslong,but,nevertheless,thePanamaCanalisamuchmoreformidableundertaking,fortheSuezroutenotonlyhastheadvantageofseverallakes,butliesfortheremainderofthedistancethroughaseaofsand.ThePanamaCanalwillfollowthebedoftheChagresriverforsomedistance,andthis,thoughitmeansasavingoflabourinoneway,impliesanoutlayofsomeforadamwhich,whencompleted,willbebyfarthelargestintheworld.TherainyseasonattheIsthmuslastsabouteightmonths,duringwhichtimetheriversareinhighflood.Theobjectofthedamistomaintainanormalflowinthatpartoftheriverbedwhichwillbeincludedinthewaterway,anditwillbeerectedacrossthevalleyoftheRioObispojustaboveitsjunctionwiththeChagres.Theproposedreservoirwillbe3120feetlongatthebase,and6370feetatthetop,whileitsheightwillbe146feet.Byitsmeansthefloodwaterwillbeheldback,andcarriedofftotheseabylateralchannelsalongthehillside.Asonewriterhasgraphicallyputit,therainwaterwillbe"hungup"abovetheriverbed,andthuswilltheCanalbemadeimmunefromdamagebyfloods.WhatwillbetheeffectofthePanamaCanalontheworld'scommerce?Itisimpossibletoanswerthequestioninthespaceofanarticlelikethis.ThattheCanalwillrevolutionisecommercegoeswithoutsaying,andinthisconnectionthereadermaydrawhisownconclusionsbystudyingthemapoftheworld.Doubtless,however,itwillhelphimifweplaceafewfactsbeforehim,PROGRESS.Augusti,1906.ThenewsrecentlycabledthatalockcanalhasbeendecidedonbytheAmericanGovernment,meansthatthegreatenterpriseofpiercingtheIsthmusofPanamawillbecompletedmuchsoonerthanwouldnecessarilybethecaseifdeLesseps'ideaofasea-levelwaterwayhadbeenadheredto.ThegreatFrenchman,inhiszealto"marrythetwooceans,"actuallydugathirdofthechannel;but,thoughtheAmericanshaveforsometimebeenworkingassiduouslyontherouteselectedbydeLesseps,agreatdealmorewillhavetobedonebeforereachingthepointatwhichthelockproposalwilltakeshape.ThewaterwayplannedbydeLessepswasto72to78feetwideatthebottom,itwastocontain30feetofwater,andwastobefrom92to164feetinwidthatthewatersurface.AttheCulebraRidgethewaterwaywastobethree-quartersofamilewideatthetop,and360feetdeep,or540feetasmeasuredbytheslopeofthecuttingonthehigherside.TheAmericanshaveselectedtheroutechosenbydeLesseps,buttheirdeterminationtoadoptalockcanalnecessarilymeanslessexcavation.Thecanalwhencompletewillbe46mileslong,or,ifwemeasurefromadepthof36feetofwateroneitherByP.J.O'Regan.ofaboutninedays'steaming,andthatsurelyimpliesagreatgainfortheNewZealandproducer.AtpresenttheArgentinepastoralistcanreach.Londoninlessthanhalfthetimeittakesus,butagainofninedaysmustgiveusadecidedadvantageascomparedwiththepresentstateofthings.Ihavenotasyet,however,touchedonapointofmuchgreaterimportancetous.LetmeaskthereadertoglanceoncemoreatthemapofNorthAmerica,andtonotethat,withthesingleexceptionofSanFrancisco,allthegreatAmericanseaportsaresituatedontheAtlanticcoast;thatistosay,onthesideofthegreatcontinentremotefromus.Ashipmentofgoods,sayfromNewYorktoWel-lingtonorAuckland,maybesentineitheroftwoways—itmaybebornethewholedistancebysea,inwhichcaseitwouldhavetocomeroundCapeHorn,oritmaycomeby"theoverlandroute,"inwhichcaseitwouldhavetobecarriedbyrailfromNewYorktoSanFrancisco,andshippedthencetoNewZealand.WhentheCanalwillhavebeencompleted,however,neitherroutewillbeused,forthegoodswillbeshippedatNewYork,andbornetotheirdestinationbyseainninedayslesstimethanisnowpossible.Letthereaderrecollectthatsea-carriageismuchcheaperthanrailage,thatthePanamaroutewillliethroughregionsofcomparativecalm;lethimthinkofthesavinginvolvedinthereducedhandlingofthegoods,andhewillrealisethefar-reachingeffectofthePanamaCanalonthecommerceofthiscountry,evenifhetakesnoaccountoftheincreasedmeansofpropulsionwhicharecertaintobeadoptedinafewyears.Certainlythosepeoplewhotalkgliblyabout"-shuttingoutmoreespeciallyashemayreadilyverifythemforhimself.AglanceatthemapofthetwoAmericancontinentsshowsthatalltheirgreatriversflowintotheAtlanticOcean.Thestupen-dousmountainchainoftheAndesrunsalongthePacificcoastoftheSoutherncontinent,withtheresultthatriversdrainingintothePacificareshortandrapidtorrents,whilethosepouringtheirwatersintotheAtlanticaremajesticstreamsseveralthousandsofmilesinlength.TurningtotheNortherncontinentweseethattwoimmensemountainranges—theRockiesonthePacificCoastandtheAlleghaniesontheAtlantic—enclosebetweenthemthegreatvalleyoftheMississippi.Theword"Mississippi"isanIndianequivalentfor"FatherofWaters,"andthenameiswelldeserved,fortheMississippianditstributariesprovideabout30,000milesofnavigablewater.TheMississippiflowsintotheGulfofMexico,andisthereforeshutofffromservicetothePacificcoast,justasarethegreatriversoftheSoutherncontinent.ThePanamaCanalwillchangeallthat,foritwillenablevesselstosailfromtheinteriorofeithercontinentalongbothcoasts.ThisspellstheendofthePanamarailwayasameansoftransit,anditmustseriouslyimpairtrafficontheAmericantranscontinentalrails.ButitmustalsoinvolveanenormousgaintothecommerceofthetwoAmericas;infact,thecontemplationofthepotentialitiesoftheCanaltoAmericancoastaltradeenablesustorealisethattheAmericansarewiseinproposingtorunthewaterwayatalossasfarastollsareconcerned.Theymustgainverymuchinotherdirections.ButaquestionofmorepracticalconcerntoNewTHEPANAMACANAL.Atapreliminarymeetingheldonthe26thJunelastthemodusvivendioftheFeildingRoadCarCo.wasdiscussed.Acondensedreportappearselsewhereinthisissue.ZealandersistheeffectoftheCanalontheirowncountryandonAustralia.Acursoryglanceatthemapoftheworldshowsthat,aftertheAmericans,wehavemoretogainindistancethananyothercountryintheworld.Letthereaderfollow,thecourseofshipsfromAucklandtoSanFrancisco,lethimfollowtherailroadfrom'theCityoftheGoldenGate"toNewYork,andthencetoLondon.ThenlethimfollowthedottedlinewhichmarksthetrackofshipsfromLondontoCapeHornandfromCapeHorntoWellington,andhewillhaveafigureapproximatingtoaparallel-ogram.LethimnowdrawalinefromWellingtonorAucklandtoPanama,andthencetoNewYorkorLondon,andhewillhavealinebisectingtheparallelogram—inotherwords,dividingitintotwotriangles;and,sinceanytwosidesofatrianglearetogethergreaterthanthethirdside,itfollowsthatthePanamaroutemustbeshorterthaneitheroftheothers.InthecourseofalecturesomeweeksagoontheCanal,thewritermentionedthatthePanamaroutewouldsave3,000milesontherouteviaCapeHorn,asbetweenWellingtonandNewYorkorLondon.Afewdayslaterhewasassuredbyafriendthathewasincorrect,astherewasreallyverylittledifferenceindistanceowingtothegreatercurveintheearth'sfigurealongthePanamaroute.Myauthority,however,isProfessorLawrenceoftheRoyalNavalCollege,Greenwich,andIfindthestatementfullyborneoutbyareturnfurnishedbytheMarineDepart-mentandlaidonthetableofbothHouseslastsessiononthemotionofMr.Duthie.Now,asavingindistanceof3,000milesmeansasaving278



CorporationsBill,nowbeforetheBritishParlia-ment,whichcontainproposalsfortramwayexten-sionsinthesuburbs.Fig.5isanillustrationoftheReo16-h.p.io-passen/er'bus,withaspeedof18to20mileswithafullload.ThiscaristhemachinethatwontheAmericanNationalTrophyattherecent6days'EconomyContest.Themachinecarrieditsfullloadforsixdays,travelling682milesatatotalcostof10/8perpassenger.Thiscaralsowontwoothermedals,inthesameContest,foreconomy,includingtyrecharges,andanothertrophyfortheleastgasolenecostperpassenger.******Motorimprovementsarecrowdingsofastononeanotherthatitisalmostimpossibletokeeppacewiththem.Hereareafew:Lampsfittedwithreversiblelenses,thatcanbemadetothroweitherconcentratedorwidelydivergentbeams.Petrolamegaphoneovertheheadofthechauffeur,connectedtospeakingtubestovariousportionsofthecai,sothatcommandsmaybepassedwith-outmoving.Electricheaterswarmtheapart-mentsthroughout,andatthebackthereisadainty-littlecookingkitchen.Thereisaroll-topdeskinthepassageway,andMr.Perkinsusesthisonhisjourneysforhiscorrespondence.Thecarcost£5,000,andincaseMr.Perkinswantsarunformereenjoyment,heishavinganothercarbuiltofanordinarypattern.Apparentlytheaffairdoesnotconducetoenjoyment.******FromthebulkofcorrespondencereceivedbythelastAmericanmailwelearnthatalmosteveryBritishandForeignmotor-carfactoryisovertaxedwithHomeorders.Somuchsoisthisthatgreatdifficultyisexperiencedinfillingcolonialdemands.Indeed,thefactorieswhichhavecon-temporaneouslygaugedthedualrequirementsofaHomeandexporttradearevirtuallytheonlyoneswhichcanentertaincolonialordersatthemoment,and,possiblyforsometimetocome.AmongstthesetheArgyllpeoplemaybereckonedwithasdisplayingapresciencethathasnorecordinthechroniclesofasimilarlyexpandingindustry.AfewyearsagothiscelebratedScotchconcernforesawthecongestionthatwouldensueonthenon-completionofallorders,whetherHomeorForeign,withtheresultthatto-daytheycanboastthelargestandmostcompleteplantintheworld,aplantthatisenablingtheirfamousproducttoreachouttothemostdistantpartsofthehabit-ableglobemfulfilmentofurgentorders.OtherBritishfirmswhichhavekeptpacewiththetimesaretheNapier,Wolseley,Turner-Miesse(steam),andAlldays,allofwhicharepushingexporttradetothedetrimentoftheproductsoflessresource-fulconcerns.******Mr.J.Liddiard,wiitingtoProgress,underdate25thMay,1906,says:—"Themotor'bus,asLondonershaveit,isbyfarthemostremarkableofmodernstreetdevelop-ments.TheotherdayIstoodmtheEdge-wareroadfor10minutes,andduringthattimetherepassed18motor'buses,largerandmorecomfortableineverywaythantheoldhorse'buses'FIG.I:16-H.P.REOCARTHATWONTHEMOUNTWASHINGTON(U.S.A.)INTERNATIONALCLIMBINGCONTEST.By"Accumulator."TheN.Z.AutomobileCo.Ltd.wasincorporatedonthe13thulto..withMr.H.Leicesterassecretary.******Fig.3illustratesan8-h.p.Reocar^recently-deliveredtoVDr.Douglass,ofNelson.,>_j******TheGovernmenthaveunderconsiderationaschemeforemployingmotordeliveryvansincon-nectionwiththeStateCoalDepartment.******Twoofthewell-knownYorkshirepatentsteamwagonswillshortlyarriveinthecolonyforuseinthebrick-carryingtrade.TheN.Z.AutomobileCo.reportthattheyhavedisposedoffifteenFordcarsduringthepasttwomonths.******AnewDennispetrol-driven'bus,withpatentwormdrive,istoarriveinthecolonyattheendofAugust.TheagentsaretheN.Z.AutomobileCo.,Wellington.******ThewidespreadstrikeintheFrenchmotorindustrywill,ifcontinued,renderacutethealreadyseriousdelayinthedeliveryofvariouscommercialmotors,includingmotoromnibuses.IthasbeenfoundbyarepresentativeoftheDailyMirrorthatitispossibletotravelroundLondonbyelectrictramcarsandmotor'buses,coveringnolessthan79milesin12hours,atanaveragecostofonehalfpennyamile.Fig.1illustratesa16-h.p.ReocarwhichwontheMountWashingtonInternationalClimbingContest,andloweredtherecordofitsclass23minutesin8miles,beatingitsnearestcompetitorby8minutes.TheMountWashingtonClimbmeans8milesofsteep,rockyroad.InthecourseofhisspeechataluncheongivenbythedirectorsoftheDaimlerMotorCompany,Limited,attheCoventryworks,onthe2ndJune,Mr.E.Manville,chairmanofthecompany,announcedthefactthattheDaimlerworkswould,atnodistantdate,beturningoutlargenumbersofcommercialvehicles.The......Motor.SomeinterestingcorrespondencefromtheTurner-MiesseCo.appearsinthisissue.ItseemsthatthiscompanyconsideredourenquirywhichappearedintheMarchmotornumberasto"WherearetheSteamCars?"ofsufficientvaluetowar-ranttheirsupplyingtheanswer.Theirletterwillbefoundonanotherpage.******EdinburghCorporationhastobeaddedtothelistoflocalauthoritieswhicharemodifyingtheirtramwayprojectsowingtothearrivalofsatis-factorymotor'buses.Thelastmonthhaswitnessedtheexcisionofallclausesfromthegaugeswhichshowthestateofthetank.Acombinedwatch,compass,andaneroidbar-ometerfastenedtoapatentspeedgauge.Gogglesmadewithsidemirrorsworkingonhinges,bywhichthedrivercanseebehindhimwithoutturninghisheadortakingbotheyesofftheroadinfront.Thesafetyglassscreenisatriumph.Twosheetsofplateglassarefastenedtogetherwithasheetofcelluloidbetweenthem,andtheresultisthatwhenindignantfoot-passengersheavehalfbricks,orthecartriestorideoverabull,theglassdoesnotsplinter.Itmerely"stars"orcracks.Thecelluloidsheetkeepsthepiecesinplace,anditisjustastransparentasthesinglesheetofglass.******ThenewmotorcarwhichhasbeenbuiltforMr.G.W.Perkins,theAmericanmillionaire,putsallothersintheshade.Ithasadrawing-roomandabedroom.Theformerisfurnishedelegantly,andhasrevolvingchairsfastenedtothefloor.Thebedroomhasacouchandacompletedressing-table.Thereisanelectriclightoverthecouch,sothat,whenreclining,themillionairemayreadcomfortably.ThereisPROGRESS.Augusti,1906.
FIG.2:12-14-H.P.TURNER-MIESSESTEAMCAR
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Cylinderscastinpairs,valvesonside,interchange-ableandmechanicallyoperated.Crankshaft,connectingrodsandbearingsreadilyaccessible.Allgearshousedandoiledbysplash.ThePeer-less1906motor,likeallotherPeerlessmotors,issobuiltastogivethegreatestpossiblepowerandspeed.Atthesametimethegreatestcarehasbeentakentomakethe1906enginesosimpleinconstructionandsoreadilyaccessiblethatitiseasytokeepinperfectcondition,eveninthehandsofthelaymanwhoknowsverylittleaboutgasoleneengines.Thecylindersarecastinpairslorcompactnessandrigidity.Valves.—Theintakeandexhaustvalvesarelocatedinoffsetportsoneithersideoftheengine,andaremechanicallyoperatedbyhalf-timeshafts.Intake,exhaustvalvesandspringsareallinter-changeable.Compression.—Thecylindersareofaspecialmaterial,carefulyboredout,reamed,thenlappedorpolished,sothattheinsidesurfacesaresmoothandperfectwhencarsareshippedout.Thead-vantageisgoodcompression,evenwhenthemotorFIG.3:8-H.P.REOCARRECENTLYDELIVEREDTODR.DOUGLASS,NELSONFIG.4:3-CYLINDER16-H.P.COMPOUNDDOCTOR'SSTANHOPE.FIG.5:REO16-H.P.10-PASSENGER'BUS
Augusti,1906.PROGRESS.isnew;itdoesnothavetobeworninservicebeforedevelopingitsbestpowerandefficiency.Eventheheadofthecombustionchamberisfinishedsothatnofinorprojectingpointcanbe-comeundulyheatedorcollectcarbondepositswhichcauseprematureignitionandconsequentinjuryofthemotor.Thisalsogivesusthesamenumberofcubicinchesineachcylinder.Balance.—Thepistonandrings,connectingrodsandwristpinsareallcarefullymachined,notonlytoensureaperfectfit,butsothattheywillweighexactlyalike.Therefore,themotorisevenlybalancedandrunsalmostwithoutvibra-tionandwithaminimumofwear.Lubrication.—Lubricationofthepistonsiseffectedthroughtubesrunningtocylindersfromtheforcedfeedlubricator.Accessibility.—Asanexampleoftheaccessi-bilityofthemotor,thelowerhalfofthecrankcaseisdividedintotwoparts.ThelowersectionissodesignedastobereadilyremovableFig.4representsa16h.p.3-cylinderDoctor'sStanhopeconstructedbythesamecompany.Thebodyofthiscarisofspecialaluminium;seatingcapacity,two;wheelbase,82";tread,56|-";drive,bevelgearshaftordoublechain,directonhighspeed;tyres,28x3";weight,appro-ximately1,400pounds,empty;colour,maroon,darkgreenorblack;top,Stanhope,bestbuffedleather;upholstering,finestqualityofleatherorbroadcloth,withpocketsinthesidesofseatsandlargeeasyspringsattheback;equipment,twooilsideandonetaillight,hornandtube,tyrepump,twoextrasparkplugs,extravalve,andChampionrepairkitoftoolsmcanvascase.******Fig.6depictsa30h.p.4-cylinderPeerlesstouringcar,thefollowingdescriptionofwhichhasreachedusfromthePeerlessMotorCarCo.,Cleveland,Ohio,U.S.A.—Motor.—Verticalfourcylinders,watercooled.Twelvemonthsagotherewereabout10motor'busesinthewholeofLondon,thepioneerlineselectingEdgewareroadasitsroute.Atthattimethevehicleswereabouthalfthesizeofthepresentones,theyhadnooutsideseats,andfiveminutesinsideweresufficienttosuffocatethepassengerwithpetrolfumes.Butoneneverspentfiveminutesinside,forthesufficientreasonthatafterabouttwominutestherattle-trapbrokedown,andsomebodyhadtospendhalfanhourunderneathfixingitupagain.Also,theancientmotorsnailcouldonlygoalimiteddistance,becauseitcouldn'tnegotiatethehills.Atthepresentmomenttherearethousandsofmotor'busesinLondon,andtheytakethehillsatahandspring,nordotheystinknorbreakdown.AndthemonopolisticGeneralOmnibusCompany,whichgrinnedcontemptuouslyatthepetrolcaratfirst,findsitselfoutpacedbyeightortenrivalconcerns,anditisspendingthewholeofitstimeplacingorders(ontheContinent,ofcourse—thisis"Freefood"England)formotor'buses,andfindingnewroutesforoldhorsevehiclesthattooktwohoursorthereaboutstodoSixmiles.Like-wise,itisrevisingitsscalesofchargesinatre-mendoushurry,foryougetanextra-sizedpenn'orthwhenyoutakeamotor'bus."Fig.7representsa16h.p.3-cyhndercompoundlighttouringcarconstructedbytheE.H.V.Co.,Middletown,Conn.,U.S.A.,andfromthespeci-ficationsreceivedbylastmailwetakethefollow-ingparticulars:—Seatingcapacity,five;wheelbase,g6\";tread,56^";drivebevelgearshaftordoublechain,directonhighspeed;tyres,28x3J";weight,approximately1,650pounds,empty;colour,maroonanddarkred;upholstering,bestofleather,genuinehairfilling,doublewovenspringsmcushion;equipment,twooilsideandonetaillight,hornandtube,tyrepump,twoextrasparkplugs,extravalveandChampionrepairkitoftoolsincanvascase.withouttakingthemotorfromtheframeorremov-ingthedustpanoranypartofthecar.Bysimplyremovinganumberofboltsthislowerpartofthecrankcasecanbedropped,exposingthecrankshaft,connectingrodsandbearingsforinspectionandrepairs.Inthislowersectionalonggrooveorpocketprojectsbelowthebottomofthecrankcaseandistappedoutateachendtoreceiveaplug.Theseplugscanberemovedinaminute'stime,andwiththemallforeignmatteranddirtyoil.Thecrankcasecanthenbeflushedandrefilled,andtheownersatisfiedthathiscrankcasehascleanoilandthathislubricationisproperlytakencareof.CrankShaft.—Thecrankshaftisofsoliddropforging,speciallyhardenedandgroundtoexactsize.Thebearings,threeinnumber,areunusuallylargeandareofaspecialwhitebronzemetal,whichaffordstheverybestwearingqualities.GearHousing.—Everygearofthemotorishousedinanoil-tightcompartmentofthecrankcaseandrunsinoil.Eventhewater-pumpgearishoused,andlikewisethegovernorwhichiscarriedinthehalf-timegearwheel,andonlyitsworkingarmprotrudesthroughthecase.Thisensuresanal-mostnoiselessmotor,andone1wherewearofworkingpartsisreducedtothelowestpossiblefactor.Oilingofthecrank-shaftbearingsandwristpins,camshaftandcams,isbysplashfromthedipoftheconnectingrodsintotheoilinthecrankcase.280 CutthisoutandreturnwithFiveShilling!.TheEditor,"Progress,"ProgressBuildmgs,CubaStreet,Wellington.PleaseplacemynameonSubscribers'Listforonecopyof"Progress"eachmonthfortwelvemonthsfromnextissue.IenclosePostalNoteforFiveShillingsinpaymentofSubscription.NameAddress



Apostalcardfromtheglobe-circlingmotorist,Mr.CharlesJ.Glidden,hasbeenreceivedfromSaigonCochinChina,showingthathismileageuptothe24thMarchhadreached32,000miles,coveringaperiodof257days.InapostcriptMr.Gliddenaddsthat"ChinaandJapancomenext.Haveplannedfiftythousandmilesinfiftycountries,tofinish1911."MotorBoots.Parisianswererecentlystartledbyseeingabig-bootedmanwhizzmgalongtheAvenuedcsChampsd'ElyseesandthencetotheBoisdeBo-logneattherateof25milesanhour.ItwasMConstantim,inventorofmotorboots,displayinghisnewfootwear.Thebootresemblestinyautomo-biles,15incheslongfixedonhighboots.Eachhasfourrubber-tyredwheelseightinchesindiameter.Accumulatorsarecarriedinabelt.Theytransmitbywiresoneandone-fourthhorsepowertoeaclimotor.Themotorcanberunataspeedrangingfrom6to30milesanhour.Eachbootweighs16pounds,butasthefeetarenotlifteduptheweightdoesnotmatter.Constantiniclaimstohavetravelledseveralhundredmileswiththem.HeintendstotravelfromPanstoSt.Petersburgonthem.round,were,inthepersonoftheirchairmanandmanagingdirector,Mr.EustaceH.Watson,seizedofanidea—towit,toofferaprizeoffivepoundsandacertificatetoanypaiddriverofanArgyllcarwhohaddrivenhiscarfivethousandmilesataminimumcostforfuel,repairs,etc.ThefirstclaimhasbeenmadebyWW.Parks,adrivermtheemployofMessrs.McDowall,StevensandCo.,whorana10-12horse-powertwo-cylinderArgyllcarfortheconveyanceoftheirtravellersinandaboutLondon.Thefiguresasdetailedhereafter,showatotalexpenditureofus.3d.sofarasactualrunningcostsgo.Thisworksoutati.iBidpermile,whilethepetrolconsumptionisattherateof16.74milespergallon.Themajorportionofthistourof5,000milesoddhasbeencoveredoverLondonstreets,which,asiswellknowntoallwhodrivemuchinthecongestedthoroughfaresofourovergrowncity,causemuchwasteoffuelbythefrequentstarting,stoppinganddeclutchingtheynecessitate.Undersuchcircumstancesitcannotbegainsaidthatthefiguresareverycreditable,notonlytothedriverbuttothecar.ThiswillbereadilyadmittedwhenIpointoutthatthemaximumamountallowedforexpenditurebyArgyllsLondontoanydriverapplyingforthepremiumisMi.WatsoninformsmethatthereareanumberofdriversinchargeofbothtwoandfourcylinderArgyllswhoarealmostonthepointofcompletingANEWTYPEOFSTRAKERTIPPINGWAGON,25OFWHICHHAVERECENTLYBEENDELIVEREDTOTHEBRITISHGOVERNMENT.Aboutayearago,saysTheSketch,ofMay16th,1906,ArgyllsLondon,Limited,whichisthein-dependentcompanyformedtotakeovertheretailingofArgyllcarsinLondonandacertaindistanceREMARKABLYLOW,'RUNNINGEXPENSESOFAio-12-H.P."ARGYLL."EconomicalMotoring.WherearetheSteamCars?TheEditor,Progress.Sir.—WehaveperusedwithinterestyourarticleintheissueofMarchist,"WherearetheSteamCars?"Wecannotagreewithyourstatementthatthemachineryinasteamcarismorecompli-catedthanthatofapetrolcar,ormoreliabletogetoutoforder.Weclaimthatasteamcarislesscomplicatedthanapetrolcarandlessliabletogetoutoforder,andwethinkwecouldbringampleproofofthejusticeofthiscontention.Willyoupermitustocallyourattentiontothefollowingtwoletterswhichappearedindifferentmotorjournals.Thewritersoiboththeselettersareprivateindividualswithoutanymechanicalexperience:—:—"ReTurner-Miessesteamcars.Ihavehadmineforover7months,andhavedrivenover1,800miles.Ihaveneverhadanythinghappentoanypartofthecarormachinery,andIhavenotlookedattheengineorgroundmavalve.Icleanthenippleeachjourney,anddon'thaveanytroublewiththefurnace.Ihavehadtotightenthebrakes(owingtowear),buttheengine,pumps,andgeneratorhavegivennotroubleatall,andIhavehadbutonepuncture.Idrivethecarmyselfandaboydoesthecleaningdown.IfIweretosellthiscar,Ishouldbuyanotherwithalargerbody,asthereisamplepower.IwenttoLondonrecentlywithfiveup,andhadagoodtourround,altogetherabout3<;omiles,andnotroubleatanytime.MyfirststopwasatBishopStortford,80miles,andIfilledupwithparaffinandwaterasitwasahandyspot.Iconsiderthegreatadvantageofagoodsteamcarliesinwhatithasnotgot,viz.sparkingplugs,accumulators,coils,gears,clutch,etc,andanotherthing:Ioncehadararebangonthearminstartingupapetrolengine,anddon'twantanother.ByallmeansgoforaTurner-Miesse•treatitproperlyandyouareboundtohavecompletesatisfaction.""Yourcorrespondent'W.R.C.R.'wishestoknowofthegoodpointsofsteamdrivencars.Letusconsidertheultimateaimsofthemakersofpetrolcarswhicharereliability,power,easeofcontrol,flexibility,cheapnessofrunning,dittoofmaintenance(includingtyres),silence,sim-plicity.TheTurner-Miessecarshaveallthesegoodpoints,andinaddition,nochangingofgears,noclutch,andnoelectricity.Asaprivateowner,Ihavedrivenoneofthesecars(a10h.p.)forayearandahalf,andamverypleasedtobeabletosayngoodwordforthem."Further,youstatethecostofrunningpermileisgreaterwithasteamcarthanwithapetrolcar.This,again,wedonotconsideracorrectstatement.Theconsumptionofparaffinorkero-sene,bya10h.p.Turner-Miessesteamcar,carryingaloadoffourorfivepassengers,isapproximatelyijgallonsperhour.YouwillobservethattheTurner-Miessesteamcarsusekeroseneasfuel,andwethinkyouwilladmitthegreatadvantageofbeingabletouseafuelwhich,weunderstand,canbereadilyobtainedmyourcountryatamoderateprice.Wefeelquitesurethatyouareentirelyunprejudiced,andthatyouwillgrantusthenecessaryspacetoremoveanymisappre-hensionsthatmaybecausedbythearticleinquestion.WearepleasedtosaythatthemodernsteamcarsofthetypeoftheTurner-Miessearegrowingsteadilyinpopularityinthiscountry.Weareincreasingouroutputeveryyear,andifanyofyourclientsaredesirousoftakingupanagency,weshallbepleasedtosendfullparticularsonreceiptofenquiry.Weshouldalsoliketotakethisopportunityofinfoimmgyourreadersthatwearenowmanufacturinglightsteamcom-mercialvehicles,usingordinarykeroseneasfuel,carryingaloaduptotwotons,or16to20pas-sengers.Theconstructionofthesevehiclesissosimplethattheycanbeplacedinthehandsofanymanofaverageintelligenceafterashorttuition,withcompletesuccess.—Weare,etc.Turner'sMotorManufacturingCo.,Ltd.,J.B.Dumbell,ManagingDirector.the5,000milesnecessarytoqualifyfortheprizeandcertificate,andthatthesewillbeabletoshowfiguresassatisfactoryasthoseherequoted.AttheriskofasuggestionthatIamdwellingattoogreatalengthupononesubject,Ishallventuretogivetheitemsmakingupthistotalamountofus,3d.Expenditure:petrol,310gallons,£117s.2d.;engineoil,13gallons,£21os.;machineoil,10s.;greaseandparaffin,4s,3d.;paste,dustersandwaste,13s.9d.;re-newals,4sparkingplugs,6valvesprings,1fanbelt,2ballraces,£29s.iod.;repairsandadjust-ments,£616s.6d.;sundries,19s.9d.;total,us.3d.Otheramountsgiven,whichclearlycannotbeputtorunningcharges,aretyre,oneinnertube(notused)£114s.;sundries,oil-can,is.6d.;1spokebrush,2s.6d.;hoseforgarage,£1;1second-handaccumulator,10s.Nofiguresaresetdownforchargingaccumulators,astheywerechargedfromthefirm'selectriclightinstallation.FIG.6:30-H.P.PEERLESSTOURINGCAR.FIG.7:16-H.P.3-CYLINDERCOMPOUNDLIGHTTOURINGCAR.
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BusinessNotes.E\rERYschoolboynowadaysistaughtsomethingofthephysicalnatureoftheearthonwhichwelive,andanyonewhoshouldventuretosaythattheearthdoesnotrevolveonitsaxis,butremainsstationarywhiletheheavensrevolvearoundit,wouldbetreatedasaRipVanWinkle,andevenchildrenwouldsmileathisignorance.Butifheshouldaskforproofofhiserror,whatpercentageofthegeneralpubliccouldsupplyit?Inthismatterthegreatmajorityofmankindwalkbyfaithandnotbysight,fortherotationoftheearthisnotobvioustotheeye.Indeed,whatisobvioustotheeyeisrathermfavourofourhypo-theticalDidymus,foreachdayweseethesunrisingintheEastmthemorning,passingacrosstheheavensandsettingintheWestintheevening,whilethestarsinthesamewayappeartorevolveroundourearth.Itistruethatthisphenomenon,whenintelligentlyconsidered,isseentobecom-patiblewithatheoryofrotationoftheearthonitsownaxis,butitdoesnotgiveaconclusiveproof,andforthiswemustseekelsewhere.Somemightbesatisfiedthatthistheoryiscorrectonthegroundofitsgreaterprobabilityandrationality,as,whiletheotherandolderhypothesis,ifcorrect,wouldinvolvetheconceptionoftremendousvelocitiesoftravelofthesun,andstillmoreofthestars,intheirorbitsroundtheearth,themodernhypothesisonlydemandsaperipheralvelocityattheearthsequatorofalittlemorethan500yardspersecond.Still,isthereanymeans,weareledtoask,bywhichtherotationoftheearthcanbemademanifesttotheeye?WeowetoaFrenchphysicist,M.LeonFoucault,averybeautifulandsimpleexperimentwhichprovesconclusivelythetruthofthetheoryoftheearth'srotation.ThisexperimenthasbeenrecentlyrepeatedbyFrenchastronomersandphysicistsinthePantheonatPans,thesceneofFoucault'sclassicaldemonstrationfiftyyearsago.Theapparatusfortheexperimentmaybereadilyobtainedbyall,asitconsistsofnothingmorethanasimplependulum.Letasmallpendulum—aleadballhungbyafinesteelwire—besuspendedfromthesummitofawoodenframesimilartothatseeninthephotograph,andplacetheframeuponasmoothtable.Nowsetthependulumswinginginanyfixeddirection,andwhileitisswinging,givetotheframe-workaslowmovementofrotationroundaverticalaxis.Whathappens?Itwillbeseenthatthependulumdoesnotfollowthemotionoftheframe,asmightbeexpected,butcontinuestoswinginitsoriginalplaneofvibra-tion,orinaplaneparalleltoitifthepointofsuspensionhasbeenmovedrelativelytothetablewhiletheframewasbeingrotated.Iftheframeisturnedthroughaconsiderableanglefromthepositionitoccupiesinthephotograph,thependulumwillstillremainswinginginonefixeddirection,namely,towardsthewindowoppositetheobserver.Foucaultstartedwiththislittleexperimentmordertoillustratethefundamentalprinciplethattheplaneofoscillationofasimplependulumremainsconstantindirectionandthenbyaslightmodi-ficationoftheexperimentheappliedthisprincipletotestwhethertheearthisinrotationornot.Drawalineonthetableabovewhichthependulumhasbeensuspended,andletthislinepassdirectlyundeithepointofsuspensionofthependulum.Setthependulumtoswinginaverticalplanecontainingthisline,sothatthebobofthependu-lum,whenitbeginstoswing,passesbackwardsandforwardsalongthislineandclosetoit.Nowiftheearthdoesnotrotate,butremainsfixedinspace,thislineonthetablemustremainfixedindirection,andaswehaveseenthatthedirectionofoscillationofthependulumalsoremainsfixed,weshouldexpecttofindthatthependulumwouldneverdeviatefromthislinewhichitfollowedattheoutset.Ontheotherhand,iftheearthdoesrotate,thenthedirectionofalinesuchasthatwehavedrawnisconstantlychanginginspace.Sofarassurroundingobjectsontheearthareconcerned,nochangeofdirectionisevident,fortheseareallsubjecttothesamemove-ment;butifthelinewasdrawnoriginallytopointtoaparticularfixedstar,inashorttimeitwillnolongerpointtothatstarbuttoanotherpartoftheheavens.Assumingthenthatthisrelativemotionisduetotherotationoftheearthonitsownaxis,weseethatthelineisactuallychangingitsdirectionfrommomenttomoment.Butthependulumdoesnotchangeitsdirectionandthereshouldthereforebeanapparentdeviationofitslineofoscillationfromthelineonthetablewhich'itoriginallyfollowed.Weshouldexpecttofindafteratimethat,insteadoffollowingthelineonthetable,thependulumwouldswinginadirectioncrossingthatlineatanangle.Underthetwohypotheses,then,wemustexpectquitedifferentresultsinthisexperiment.What
thefundamentalprinciple,alongerpendulumconsistingofaleadballof2or3lbs.weightsus-pendedbythmsteelpianowire,say6ft.inlength,ormoreifthereisroom,fromasuitablesuspendingdevice,andagraduateddialtoplaceunderthebobforthebetterobservationofthedeviation—thesearetheonlyessentials.RecentlyayoungFrenchengineer,M.Cannevel,hasfurnishedacompleteoutfitfortheexperimentinasmallcabinetmeasuring8in.x6in.x2\in.actuallyhappens?Foucaultshowedthatthependulumgraduallydeviatesfromtheoriginalline,andthatifinsteadofonelineweplaceonthetablealargechartmarkedlikeacompasscard,withitscentredirectlyunderthepointofsuspen-sionofthependulum,tnodirectionofoscillationofthependulumwillappeartochangegraduallyfromonelinetothenexttillithascompletely"boxedthecompass"andhasreturnedtoitsoriginalline.Theactualtimetakenforacompletecircuitdependsuponthepositionoftheplaceofobservationupontheearth'ssurface.IftheexperimentweremadeexactlyovertheNorthorSouthPole,theperiodofrevolutionwouldbeexactlytwenty-fourhours,andthependulum,passingthroughanangleof150eachhour,mightbeusedasaclock;butinlatitudessuchasthoseofLondonandParis,theperiodisincreasedbythefactthattheverticalattheseplacesafteratimeceasestocoincidewiththecentralpositionoftheswingingpendulum,butmakesananglewithit.AtPans,whereFoucaultmadehisexperiments,theperiodofrevolutionisaboutthirty-twohours.AttheEquator,ifweswingthependulumintheEquatorialplane,thentherotationoftheearthdoesnotalterthedirectionofthisplane,andthereforethependulumshouldnotshowanydeviation,asobservedinhigherlatitudes.ThishasbeentestedbyexperimentatQuito,onlyaquarterofadegreefromtheEquator,andthependulumshowednodeviation.Thuswehaveclearandstrikingproofthattheearthdoesrotate,aproofthatappealstotheeyeandisnotdifficulttounderstand.Foucault'soriginalpendulumwasonly6\ft.long,andwiththisheconclusivelyprovedhisTHEROTATIONOFTHEEARTH.Augusti,1906.PROGRESS.ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst.,otherwisetheywillhavetobeheldover.NOTICETOADVERTISERS.case.Butforthepurposesofbetterdemonstia-tionhebegantolookoutforopportunitiesofusinglongpendulums,ashetherebycouldobtainveryslowandsteadyoscillations.AtthePansObservatoryhewasabletorepeathisexperimentwithapendulumnmetreslong(13yardsapproximately),butfinallyin1857hewasinvitedbyNapoleon111.tomakeuseofthedomeofthePantheon.Herehegavehisclassicaldemonstrationwithapendulumhavingabobweighing28kilogrammessuspendedbyathinsteelwire67metreslong.IntherecentrepetitionofthisexperimentundertheauspicesoftheAstrono-micalSocietyofFrance,theweightandlengthofthependulumusedwerethesameasthoseofFoucault'spendulum,andtheconditionsoftheexperimentweremadetoresemblethoseof1857asmuchaspossible.Thetablewasmarkedwithlinestoshowangulardeviation,andwasusedsometimeagoatthePantheon.Theperiodofapendulumofthislengthisover16secondsforthecompletedoubleswmg,andwiththisslowmovementitwaspossibletoobservethedeviationevenbetweentwoconsecutiveoscillations.Bysprinklingsandonthetableatadistanceof4metresfromthecentre,andprovidingthebobofthependulumwithaspikeatthebottom,theobserverscouldmeasuretheprogressofthependulumperminuteorperhouralongthecircumferenceofthiscircle,andtheactualmeasurementswerefoundtoagreeverycloselywiththetheoreticalvilues.ThesimplicityofFoucault'sexperimentshouldbeaninducementtomanytotryitforthemselves,andteachersmayprovideamostinstructivelessonfortheirpupilsbyhavinganapparatusconstructedsuitableforclass-roomuse.Thelittleframewithshortpendulumtodemonstratefoucault'spendulumfordeterminingtherotationoftheearth.Keith,Hutcheson&Wilson(JamesStephenKeith,JohnHutcheson,andThomasWilson)shipchandlers,riggersandsailmakers,Wellington,havedissolvedpartnership,J.S.Keithretiring.******EdwardAnderson&Co.Ltd.(privatecompany)havebeenregisteredwithacapitalof£25,000,in5000sharesof£5each.Objects:Toacquireandcarryonthebusinessofchinaandglasswaremerchants.Subscribers,withnumberofshareseach:—EdwardAnderson,4,980sharesfullypaidup;ElizabethAnnaAnderson,20.Re-gisteredoffice,Wellington.******J.A.Nash&Co.Ltd.(privatecompany)havebeenregisteredwithacapitalof£8,950,in1790sharesof£5each.Objects:ToacquirethebusinessofJ.A.Nash&Co.,ofWellington,andManawatuHardwareCo.,atPalmerstonNorth.Subscribers,withnumberofshareseach:—JamesAlfredNash,704;HentyStratfoidPorteous,142;JohnSamuelWatchorn,472;LeonardSutton,472.******TaranakiOilandFreeholdCo.Ltd.havebeenregisteredwithanominalcapitalof£15,00015,000in£1shares.Subscribersforfiveshareseach:—WilliamThomasJennings,M.H.R.,FrancisPeacockCorkill,GeorgeWilliamBrowne,MichaelJones,WilliamThomasGardner,JamesHawkins,andThomasKmgwellSkinner.Registeredoffice,Devonstreet,NewPlymouth;secretary,JohnSpencerSelwynMedley.******EllisMotorCo.Ltd.havebeenregisteredwith,acapitalof£4,000,in4000sharesof£1each.Objects•ToacquirefromPeterEllis,ofWellington,engineer,therightsofarotaryengineinventedbyhim.Subscribers,withnumberofshareseach:—SamuelBolton,100;A.H.Pringle,100;HerbertP.Rawson,50;G.Hutchinson,25;JohnHighet,50;GrahamS.Pringle,50;W.P.Pringle,50;andothers.Registeredoffice,Well-ington.******Robertson&Co.Ltd.(privatecompany)havebeenregisteredwithacapitalof£15,000in15000sharesof£1each.Objects:TotakeovertheengineeringbusinessofRobertson&Co.,PhoenixFoundry,Wellington.Subscribers,withnumberofshareseach:—DavidRobertson,14,992;JamesAlex.Robertson,1;HannahRobertson,1;JaneVirtue,1;HelenNewson,1;MarjoryBannatyne,1;ThomasYoung,2;WilliamD.Robertson,1;Registeredoffice,Wellington.******TaranakiPetroleumCo.Ltd.havebeenregis-teredwithacapitalof£120,000,in£1shares.Objects:Toacquirefromtheliquidatorthebusiness,assets,etc.,of"TheMoturoaPetroleumCo.,Ltd."for56,000ordinarysharescreditedasfullypaidup.Subscribersforfiveshareseach:—DanielBerry,MurdochFraser,GeorgeCharlesFair,JohnWalterWilson,WilliamHum-phries,MichaelJamesJones,andJohnRollo.Registeredoffice,Egmontstreet,NewPlymouth;secretary,DavidLaing.NewZealandAutomaticGateCo.Ltd.havebeenregisteredwithacapitalof£4,500,dividedinto4,500sharesof£1each,ofwhich1500areconsideredfullypaidup.Objects:TopurchasefromS.S.HartleyaNewZealandpatentfor"improvementsinandrelatingtofarmgates."Subscribers,withnumberofshareseach:—CharlesB.Pharazyn,100;JamesB.Campbell,50;H.Harcourt,50;GeorgeF.M'Lean,50;PeterH.Miller,50;S.S.Hartley,50;W.E.Hughes,25;Registeredoffice,Wellington.282



..Legal..that,astheresultofthesevariousimprovements,youhaveastrongerormorehandilyworkedmachine.Theplaintiffwasdecidedtohaveagoodclaimforweightsinthewheelsofhisplough,whichhadbeeninfringed,butcouldnotsucceedbecauseotherclaimsinhispatentwereinvalidasnotbeinggoodsubjectmatterforapatent.1906,VictorianL.R.,p.375.PrincipalandAgent.ApprovalofCon-tractbyPrincipal.SecretLimitation.—Carmichael,Wilson&Co.wereappointed,byanagreementinwriting,agentsofTheInternationalPaperCo.,oftheU.S.A.,fortheexclusivesaleinAustraliaoftheCompany'spaper.Theagree-mentprovidedthat"alltransactionsshallbemademthenameoftheInternationalPaperCompanytowhomallthecontractsshallbesub-mittedforapproval.AcontractwasmadeinwritingbetweenH.Spicer&Co.andthePaperCo.forthesupplybythelatterofpaper,andwasexecutedbyCarmichael,Wilson&Co,purportingtoactasagentsforthePaperCo.BeforetheexecutionofthiscontractSpicer&Co.askedforproductionoftheagreementappointingCarmichael,Wilson&Co.agentsofthePaperCo.,butinspectionwasrefusedonthegroundthatitcontainedpri-vilegedmatter,andSpicer&Co.knewnothingoftheclauserequiringthePaperCo.'sapprovalofcontractsThePaperCofounddifficultyinsupplyingthepaper,andinthecourseofacon-versationbetweenMr.CarmichaelandMr.GatestherepresentativeofSpicer&Co.,theformersaid,"MypeopleinNewYorkdon'tlikehavingtoleavetheirmarksoff,"andwhenGatesrepliedthathecouldnotre-openthecontract,Carmichaelanswered,"Butsomeofthepaperisontheway."LaterCarmichaelsaid,"YouknowthetroubletherehasbeenmNewYorkinconnectionwithsupplies—theyhavehadtoimportfromScandin-avia—wemaybelatewiththefirstdelivery,willyougivemeanextensionoftime."Inanactionforfailingtodeliverthepaper,thePaperCoarguedthattherewasnoevidencethatthecontracthadbeenapprovedbythem,andSpicer&Cowerenonsuitedonthisground.AnewtrialwasgrantedanditwasheldthatitwaswithinthescopeofCarmichaelsauthorityasagenttomaketheabovestatements,andthattheyweresomeevidencethatthecontracthadbeenapprovedbythePaperCo,alsothatontheevidencethejurywouldhavebeenentitledtopresumethatCarmichaelhadobtainedthePaperCo.'sapprovalbycablebeforemakingthecontract.Cohen,J.,wasofopinionthatasSpicer&Co.hadbeenre-fusedinformationastotheclauserequiringapprovaltheywerenotboundbyit,andthatfromthestatementsmadebyCarmichaelitmightbeinferredthatthePaperCo.knewofthecontractandhadratifieditbytheirsilenceandnon-repudiation.Spicer6-Co.v.TheInternationalPaperCo.VI.N.S.W.StateReports,170.Company.PowertoBorrow.BillofSall.—TheGoldenRhineMinesofW.A.,Ltd.,executedinEnglandabillofsalemtheformofadebenturetotheIdaH.GoldMiningCo.,tosecure£600andfurtheradvances.BothCompanieswereEnglishminingcompaniesregisteredmWesternAustralia.ThebillofsalewasonlyregisteredinWesternAustraliainaccordancewiththeprovisionsofthelocalBillsofSaleAct.WithinthreemonthsofregistrationthechattelscomprisedinthebillofsalewereseizedbythesheriffunderawritofexecutionissuedbyJonesBrothers.TheIdaH.Co.claimedthegoodsundertheirbillofsale.OnthetrialofaninterpleadersummonstheArticlesofAssociationwerenotproduced,anditwasarguedthattheGoldenRhineCo.hadnopowertoborrow.HeldbytheCourtofAppealthataminingcompanyisatradingcompanyandhasimpliedpowertoborrowmoneyasproperlyincidenttothepurposesofitsbusiness,ifnotprohibitedbyitsArticlesofAssociation.Theonusofprovingsuchprohi-bitionliesonthepartydenyingthepowertoborrow.HeldfurtherthatabillofsaleexecutedinEng-landregisteredinWesternAustraliaisvalidinWesternAustralia,althoughbythelawsofEnglanditmaybeinvalidasagainst'creditorsforwantofregistrationalthoughvalidbetweenthepartiesatitsinception.—VII.WesternAustralianL.R.,329LifeInsuranceWrittenAssurancebyAgentVaryingTermsofPolicy—MrHorn-castlewasinducedtoeffectwiththeEquitableLifeAssuranceSocietyasemi-continuepolicyfor£z,000ontherepresentationbyamemoranduminwritingbyMr.Moss,theLondonsuperintendentoftheCompany,thatthecashvalueofthepolicyattheendof15yearswouldbeWhenthepolicymatured,howevertheCompanywouldonlypayMr.Horncastle55.,theamountwhichtheyclaimedwasoneunderthepolicy,whichcontainedthisclause"Thecontractbet-tweenthepartiesheretoiscompletelysetforthinthispolicyandtheapplicationthereforetakentogetherandnoneofitstermscanbemodified,exceptbyanagreement,signedbyoneofthe
followingofficers,(ofwhomMr.Mosswasnotone).Mr.Mosshavingcarefullypinnedhismemorandumtohispolicywhenhereceivedit,andsubsequentlydepositedbothwiththeCompanytosecureloansforsuedtheCompanyforthe£7,390,towhichheconsideredhimselfentitled.Mr.JusticeWaltonheld,however,that,evenassumingthatMr.Mosshadauthoritytomaketherepre-sentation,itwasnotadmissibleinevidenceasitwasnotanagreementcollateralandconsistentwiththepolicy,butcontradictedthepolicywhichwasthecompleteandfinalstatementofthetrans-action.—Horncastlev.TheEquitableLifeAssur-anceSocietyoftheUnitedStates.22TimesL.R.,534-FireinHotel.Negligence.LiabilityforDamagetoLodger'sGoods.—Mr.KellettlodgedintheBlueBellhotel,ofwhichMr.Cowanwasthelandlord.Mr.Cowan'sservantsbyhisinstruc-tionsburntsulphurinsaucepanstofumigatetwoofthehotelrooms.ThehotelwasburneddownandMr.Kellett'seffectstothevalueofweredestroyed,forwhichamountherecovereddamages.HeldthatMr.Cowanwasliableforthedamage,asadutytouseextremecarewasuponhim,unlessheprovedthatthespreadofthefirewasowingtovismayorortheactsofGod.—Kellettv.Cowan.1906,StateReports,Queensland,p.116.LandlordandTenant.CovenantagainstAssignment.Fine.—Bysection94of"ThePropertyLawAct,1905,"(N.Z.),takenfrom"TheEnglishConveyancingAct,1892,"mallleasescontainingacovenantagainstassign-ment,suchcovenantshall,unlesstheleasecontainanexpressprovisiontothecontrary,bedeemedtobesubjecttoaprovisothatnofineorsumofmoneyinthenatureofafineshallbepayablefororinrespectofsuchconsent.AleasefromMr.WaitetoLeonPerrotcontainedacovenantbythelesseethathewouldnotassignwithouttheconsentofthelessors,suchconsentnottobeunreasonablyorcapriciouslywithheld.OneChater,inwhomtheleasebecamevested,appliedtotheplaintiffforconsenttoassigntheleasetoone,Dear.ByadeedtheplaintiffgrantedtoChater'slicensetoassigntoDear&Dearcove-nantedthathewouldpaytherentduringtherestoftheterm.DearsubsequentlyassignedtoEscottswho,aftertheassignment,failedtopayaquarter'srent.WaitesuedDearforthisrent,butDear'sdefencewasthathiscovenanttopaytherentwasaprovisionforapaymentinthenatureofafine.HeldbytheCourtofAppealthattheabovesectiondidnotprohibitthetakingofsuminthenatureofafine,butitseffectwasasbetweenthepartiestothedeed—thatthedeedwastobedeemedsubjecttoaprovisothatnosuchpaymentshouldbepayable,andDear,therefore,whowasnopartytotheoriginallease,couldnotavailhimselfofthesectionasadefence.L.J.J.VaughanWilliamsandStirlingwereofopinionthatthecovenantwasnotacovenantforapaymentofafine,L.J.Moultonthatitwas.—WaitevJen-nings.22,TimesL.R.,510.Augusti,1906.PROGRESS.FoundryClosed.WelearnwithgreatregretthatthePhoenixFoundry,Ballarat,whichintheheydayofitsprosperitymanufacturedoveramillionandaquarterpounds'worthoflocomotivesandrailwayrolling-stock,hascloseddown.Themainreasonforthestepisthattheworkoflocomotivecon-structionhasbeenwithdrawnfromthefirmbytheGovernment.Thefoundryhasalsosufferedthroughthelackofaregulardemandforminingmachinery.InBaldwinsville,Mass.,recentlyoccurredwhatisprobablythefirstinstanceofthekindonrecord,whenalocomotivewasemployedtorunafactory.Theestablishment,saystheTechnicalWorldMagazine,hadout-grownthepowerdevelopedbyitsoldplantofboilers;and,notwishingtoshutdownlongenoughtoinstalanewbattery,theproprietorsconceivedtheplanofavailingthemselvesofoneofthesurpluslocomotivesfromtheshopsoftheBostonandAlbanyRailroad.Theengineusedwasasmallfreightengine.Itwassidetrackednearthefactory.Thepipesleadingtothecylinderheadsweredisconnected,andoneofthemconnectedtothesteamdomeofthelocomotive,leadingtherefromtotheengine-roomofthefactory.Theplanwasperfectlysuccessful,andtheestablishmentthussavedthelosswhichwouldhavebeenincurredthroughinabilitytofillordershaditbeennecessarytolavoffthemen.ALocomotiveRunsaFactory.Patent.Combinationofknownelements,mechanicalequivalents.claimsappendanttoprincipalclaim.—Mr.vanBerkelwasthegranteeofapatentforamachineforslicingGermansaus-agesandlikemeats,consistingofarevolvablecircularknifeofsphericalordishedform,andatablehavingato-and-fromovementadoptedtocarrythesausagewithitagainsttheknifeinthedirectionofthecut(sothatonlythecuttingedgeoftheknifecomesmcontactwiththesausage\u25a0duringtheslicing),whilstwiththereturnofthetableexecutedquicklyrelativetotheforwardmovement,thesausageismovedforwardonthetabletothewidthofaslice.Thefirstclaiminthespecificationwasforthemachinewiththeabovecharacter-istics,thesecondforthecutting,thethirdforthemeansofreciprocatingthetable,thefourthandfifthforthemeansofmovingforwardthesausagethebreadthofaslice.Mr.vanBerkelbroughtanactioninScotlandagainstR.D.SimpsonLtd.,forinfringementofthispatent.Itwasprovedthatdishedknivesandthereciprocatingmechanismwerebotholdbuthadneverbeforebeenemployedinaslicingmachine,alsothatthemeansofmovingforwardthesausagewasoldandcloselyresembledthatinformermachines.Priortotheinventiontherehadbeennosatisfactorymachinesforslicingsausages,butvanBerkel'swasatonceacom-mercialsuccess.PriortovanBerke^spatenttherehadbeenpublishedinGreatBritainKolbe'sspecification(U.S.A.)foradeviceforcuttingbread,consistingofafiatknifeofirregularedgeandareciprocatingtableandmechanism,similartovanBerkel's,formovingforwardthebreadthebreadthofaslice.Simpson'smachinehadmechanicalequivalentsforthedishedknifeandthedeviceformovingforwardthesausage,butinitsreciprocatingtablethebackwardandfor-wardmotiontookplacemaboutthesametime.HeldbytheLordOrdinary,Dundas,thatvanBerkel'spatentwasavalidpioneerormasterpatent,beinganewcombinationforproducinganentirelynewandimportantresult;thatitwasnotanticipatedbyKolbe's,whosefiatknifeofirregularedgewasneitherintendedtoperformnorcapableofperformingthemeat-slicingopera-tionofvanBerkel'sdishedknife;thatSimpson'sdifferentiationinthemotionofhismachinewasofnopracticalutility;thatSimpson'sapparatus,con-sistingofpurelymechanicalequivalentsofvanBerkel's,hadinfringed,andthatvanBerkel'ssecondandsubsequentclaimsshouldbeconstructed,notasclaimsforsubordinateintegers,butasappen-dantonlytotheprincipalclaimfortheinvention.vanBerkelandothersv.JR.D.SimpsonLtd.XXIII.ReportsofPatentCases,237.Patent.Publication.Combination—Mr.Peacock,theproprietorofapatentforrotarydiscploughs,broughtanactionagainstD.M.Osborne&Co.andtheInternationalHarvesterCo.torestrainthemfrominfringinghispatent.Theypleaded,interaha,thathisinventionhadbeenanticipatedbyadescriptionanddrawingofPeacock'sinventionmanumberoftheofficialGazetteoftheUnitedStatesPatentOffice,con-taining168pages,whichhadbeeninthePatent'sOfficeLibraryfor10daysbeforethedateofMr.Peacock'spatent.Theyalsopleadedthattheinventionwasnotnewandwasnotthepropersubjectmatterofapatent.TherewasnoevidencethatthedescriptionoftheinventionintheUnitedStatesGazettehadbeenseenbyanyoneHeldbyA'Beckett,J.,wherethepublichavetheoppor-tunityofreadingthepriorpublication,itisunneces-sarytoconsiderthatwhetheranyonehasavailedhimselfoftheopportunity,andthattherewasproofofpriorpublicationofPeacock'sinven-tion,which,however,wasprotectedbyasectionoftheVictorianPatentsAct,providingthatwhenanypatentforexclusiveuseinpartsoutofVictoriaofanyinventionfirstinventedmVictoriahasbeenobtained,apatentmaybegrantedforsuchinven-tionatanytimewithinoneyearfromthedateofthegrantingofthefirstofsuchpatents,notwith-standingthatsuchinventionhasbeenpublishedinVictoriawithinoneyearHeldiurtherthatacombinationisnotamereaggregationotun-patentableimprovementsindifferentpartsofamachine.Theremustbesomenoveltyinresulteitherbythedifferentpartshavingsomenewinter-actionasbetweenthemselvesorthemachineacquiringsomenewfunction.ItisnotenoughRECENTDECISIONSContributedbyH.F.YonHaast,M.A.,L.L.B283



Theinventionwillbeunderstoodbyreferencetoourillustrations.Fig.iisaplanofarailwaytrack,therails,9,beingcarriedonthesleepers,n,intheordinaryway.Thesegmentsoftheconductoraremadeoftheusualmaterial,suchascopperwire,theinde-manycasesthedriverhasbutashortdistancewithinwhichthegoverningsignalismhisview.Shouldhepassthesignalunobserved,theintellig-enceitconveyedisuselessandhasnotbeenproperlyconveyedtothecab.Withthesignalplacedinthecab,thedriveralwayshasitwithhim;ifitwarnshimtostop,itisnotamomentarywarning;itiscontinuous;hecarriesitwithhim;itiscontinuallyinhismind;anditishisownsalvationordeathwarrantaswellasofthosebehindhim.Thesmokefromapassingtrainonanothertrackcannotinterferewithhisvision.Thesuddenramorsnowstormdoesnotcompelhimtoslowuphistram;foghaslostitsterrors,notonlytothedriverandthosewhotravel,butalsototheownersoftheline,whoarenotcom-pelledtofacealossmrevenuebyalargeincreasemlabourandconsequentlossbyreasonofcongestedtrafficonaccountoftheslowmove-mentofthetrains.Theidealsystemoftramsignallingisonethatwouldallowalltrainstokeepmoving,provideditcouldbedonewithsafety.Thiswillbethepracticeatsomefuturedaywhentimehasdemonstratedthattheengine-driverwhoreceivesasignalonhislocomotivewarninghimthatthereisablockonthelineaheadmaybesafelytrustedtokeephistraminmotionatsuchamoderatedspeedaswillpermithimtocometoastandbeforestrikingtheobjectwhichblockstheway.Messrs.BuckendgeBros,havebeenengagedforsometimeinmakingamodeloftheirinventionandingivingpracticaldemonstrationwiththemodeltoanumberofprominentandinfluentialmen,bothmAucklandandWellington,whoareunanimousmtheiropinionsthattheinven-tiondoeswhatisclaimedforit,andsuppliesalong-The"Buckeridge"SignallingSystem.MR.G.H.BUCKERIDGE.feltwant."'.Theinventioncanbeplacedonrail-waylinesatacostoflessthan£4.0permile,while-thecostoffittingupthelocomotiveswouldbelessthanperengine.TheessentialfeatureoftheBuckeridgesystemistheelectricalconductor,whichconsistsofaseriesofindependentpartsarrangedsidebysideparallelandinsulatedfromeachother.Eachofthepartsisinsegments,andbreakbetweenthesegmentofonepartoftheconductorisarrangedtofallmidwayinthelengthofasegmentoftheotherpartconductor;thuseachsegmentofeachpartconductorisindependentofanyothersegment,andtoestablishacurrentofelectricitythroughthesegmentsitisnecessarythatareturnbepro-videdbysomemeans.MR.E.W.BUCKERIDGE.Augusti,1906PROGRESS.
FIG.2.

284 FIG.I.Formanyyearstheproblemofhowtoconveyintelligencetothedriverofalocomotiveoftheexistenceofdangeronrailwaylineshasengagedtheattentionofengineers,includingsucheminentmenasEdison,Preece,Adams,Cahland,Smith,andothers.Numerousexperimentswithvariousformsofelectro-staticinduction,andotherelectricalmeans,pneumatic,gas,andotherautomaticdeviceshavebeentried•buthithertothesuccesswhichhasattendedthesetrialshasbeeninsomecasesonlypartial,andinothersthecostofinstallation^hasbeenprohibitivewhiletheirsphereofactionhasbeenlimited.Insomecountries,suchasGreatBritain,theoccurrenceofdensefogsrendersrailwaytravellinghighlydangerous.Tominimisethisdangervariousmeanshavebeentriedtowarndriversofenginesintimetoallowthemtoavertaccident.Themostcommonmethodofsignallingistoplacedetonatorsupontherails,theexplosionunderthewheelsoftheenginegivingthedriverthenecessarywarning.Thismethod,besidesentailingagreatdealofexpenseinplacingthedetonatorsontheline,andmreplacingthosethathavebeenexploded,alsomakesitnecessaryfordriverstotravelatreducedspeedwithincongestedareasoftraffic,althougheverythingmayotherwisebeinorder,andthelinequitesafeforhigherspeeds.Itisgenerallyconsideredbythepublicthattravellingbyseaisthemostdangerouscfalljourneyings;but,accordingtorecentstatisticsthenumberofpersonskilledinrailwayaccidentsisoversixtytimesgreaterthanthenumberofthoselostatsea.Duringtheyear1904therewerenolessthan10,046killed,and84,155injuredupontherailwaysoftheUnitedStatesofAmericaalone.Ship-ownersarecompelledbyGovern-menttoprovidetheirshipswithadequatemeansofsavinglifeincaseofaccident;whilelight-houses,costinginmanycasestensofthousandsofpounds,areerectedandmaintainedbyeverycivilisedGovernmentforthesamepurpose.Itshouldbeequallyasincumbentuponrailwaycompaniesorgovernmentstoprovidelife-savingapparatusontheirrailways,shouldsuchmeansbeavailableatareasonablecost.WehavebeenshownaninventiondevisedbytwoNewZealanders,Messrs.E.W.andG.H.Buckeridge,whichtheyclaimwillconveywarningtodriversuponenginesandthuspreventaccidentswhichwouldotherwiseoccur.Bytheirmethodwarningcanbegiventothedriveronthecabofhisenginetopreventaccidentincaseof—1.Trainseitherapproachingorovertakingoneanother;ormistakesbypointsmen,whichwouldputanapproachingtramuponalinealreadyoccupiedbyanothertram.2.Displacementofpoints.3.Collapseoftunnels,bridges,andotherstructures.4.Washoutsoffoundations.5.Slipsorfloodscoveringtheline.6.Highwindsonelevatedstructures.7.Excessivecpeedsroundsharpcurves.8.Anydiscoveredbreakdownofthepermanentway.9.Trainsrunningintoorovertakingtrolleysorrunningintorunawaytrucksontheline.10.Atcrossingsonthelevel.Besidesthewarningsgivenaboveitispossiblebymeansofthisinventiontoshutoffsteamontheengine,andtoapplythebrakesandauto-maticallybringthetramtoastandstill.Therearemanyotherusesthattheinventioncanbeputto;butthoseabovearesufficienttoshowitsgreatpossibilitiesasameansofsavinghumanMe,aswellaslossofproperty.Whentheold-fashionedsemaphoresignallingisemployedthedriverissupposedtobealwaysonthelookout,andalwaysreadytotakeinthemeaningofanysignal,nomatterwhatotherdutieshemayhave,hencethesignalisdisplayed,andthedriverseesandobeysitornot,asthecasemaybe.Itisalsoobviousthattheintellig-encemustbefirstconveyedtothemmdofthedriverinthecabbeforehecanactthereon.In



ThenamesofKeplerandLeibnitzrecallhowgeniusofthehighestordeiwasneglectedinformerdays.JohnKepler,asCarlyleremindsus,"didnotfaresumptuouslyamongRodolph'sastrologersandfire-eaters,butperishedofwant,afterdis-coveringthetrueSystemoftheStars."PoorLeibnitz,nearlyacenturylater,in1716,wasburiedatHanover,withonemournertodohimhonour,hislatesecretary.IntheFrenchAcademyonlywasafittingtributepaidtooneofthemostlllustnousmenoftheage.|Acetylenepreparedfromcertainsamplesofcommercialcalciumcarbidedepositedcalciumoxide,evenaftercarefulfiltrationandpurification.Asystematicexaminationofalargevolumeofthisacetylenewasmade,andthegaswaspassedsuccess-ivelythroughwash-bottlescontainingacetoneandammoniacalcuproussolutions,thelatterbeingusedtoabsorbtheacetyleneitself.Finally,avolatileresiduewasobtainedwhichburntinairtocalciumoxideandwater,and,therefore,appearstobeagaseoushydrideofcalcium.Since,however,thisgashasnotbeencompletelyfreedfromair,itsexactpercentagecompositionisstillmdoubt.{ZeitschnftfurAnorgaiuscheChenue,1906,vol.48,P-137)-AGaseousHydrideofCalciumPresentinCommercialAcetylene."ThkTruthabouttheBritishEmpire!PriceSS,5d."SomightruntheadvertisementofarecentBlueBookifsounthinkableaconsumma-tionasthecompetitionofBlueBookswiththeordinarymassofliteratureforthefavourofthepublicwereevertocometopass.Asitis,thisBlueBookbearstheformaltitleof"CensusoftheBritishEmpire,1901."Itisadeeplyinterestinginventory—allthemoreinterestingifthereaderwillimaginetheheartsbeatingbehindthosesolidpilesoffiguresthatshowtheconditionofanEmpirewhichcoversone-fifthofthelandsurfaceoftheglobe.Itisshownthatinfortyyears(1861-1901)theareaoftheEmpirehasgrownfrom8,500,000squaremilesto11,908,378,andthepopulationfrom259,000,000,to398,401,704.TothisvasttotaltheUnitedKingdomitselfcon-tributesonlyapopulationof41,458,721andanareaof121,089.Excepting,however,onlytheIsleofManandtheChannelIslands,therearemorepersonstothesquaremileintheUnitedKingdomthaninanyotherpartoftheEmpire,thenextdensestbeingtheIndianEmpirewithitspopulationof294,361,056,or172personspersquaremile.Canada'sproportionisonly1.4andAustralia's1.3—afactwhichshowseloquentlyhowgreatanamountofunoccupiedlandisstillavailablefortheEmpire'ssettlers.ThereareintheEmpire187citiesortownswithapopulationofover50,000.Oftheseeighty-sevenareintheUnitedKingdom,seventy-eight111India,seveninAustralasia,five111theDominionofCanada,twointheWestIndies,twointheStraitsSettle-ments,andoneapiecemtheColoniesofHongKong,Ceylon,Mauritius,CapeofGoodHope,THEBRITISHEMPIRE.ACENSUSOFENORMOUSPROPORTIONS.FOURHUNDREDMILLIONPEOPLE—RELI-GIONS,MARRIAGERATES,ANDOTHERFIGURES.DELICATEINSTRUMENTSREPAIREDBYPRACTISEDMECHANICIAN.Hithertoscientificinstrumentsofdelicatecon-structionhavehadtobesentoutofthecolonyforrepair.Now,however,itispossibleforstudentsandprofessionalmeninthemathematicalsciencestohavetheirinstrumentsrepairedbyanexpertinWellington.Mr.H.H.Coote,of65,Willisstreet,Wellington,hashad.inadditiontofourteenyears"practiseinopticalworkandthecareofopticalinstruments,agreatexperienceintherepairoffineinstrumentsofalldescriptions.Mr.Cooteisamechanician-specialistofsuchlongstandingthatitwillrepaythosewhocontemplaterepairsoralterationstoanyoftheirinstrumentstocon-sulthim,ratherthantosendoutofthecolony,orcommissionalocalrepairerwhomayproveinexperienced.—[Advt.]theproportionsmthethreedivisionsoftheKing-dombeing31percent,inIreland,70percent,inScotland,and77percentinEnglandandWales.InIndia,outof1000malesoverfifteenyearsofage,708aremarried,and1000femalesoverfifteen669aremarried.Thefollowingtableshowstheproportionsofunmarried,married,andwid-owedmtheUnitedKingdomandinsomeoftheprincipalColoniesandDependencies:Proportionper1000living.Unmarried.Marned.Widowed.Analysisoftheoccupationsofthepeopleshowsthat2.2percent,ofthemalepopulationofEnglandandWalesareemployedonrailways,2.7onroads,and0.8onseas,rivers,andcanals.Theinfor-mationundertheheadof"Birthplaces"showsthattheproportionofColonialswhowerebornintheUnitedKingdomisinNewZealand25.2percent,ofthepopulation,intheAustralianCom-monwealth17.7percent.,inCanada7.3percent.,and111theCapeColony3.7percentWithregardtoreligions,itisestimatedthatthereareS7imillionsintheEmpireprofessingtheChristianreligion,andover295millionsprofessing"non-Chnstianreligions."ThesevengreatestreligiousgroupsintheEmpiremaybestatedthusHindu208,342,276Mahommedan......62,884,811Christian57,500,000Buddhist11,643,432PrimitiveAnimistic,Pagan..8,910,826Sikh2,195,444Jami,334.m8carcontainingthe3h.p.electromotorandthewmch.Thelatterisprovidedwithaself-actingcut-out.Thehauluponthecablesisaccurately-regulatedbyelectricaladjustmentswiththeresultsquiteunattainablewithadirect-actingbenzinemotor.Theheaviestcable,200mm.mlength,canbelaidinaboutsevenminutesIElectriccablewincheshaverecentlybeenem-ployedbytheGermanTelegraphDepartmentfordrawingmundergroundcables.Theinsertionofthecablesintothecementconduitspreviouslyrequiredtenortwelvemen.Theelectrically-operatedwinchgearisdistributedovertwocars—viz.,asmallercarcarryingabenzinemotorof6h.p.capacity/actuatingadynamo,andalargerpendentrparts,iand2,ofonepartconductorbeingcarriedbyinsulators,3,whilethesimilarparts,4and5,oftheotherpartconductorarecarriedbysimilarinsulators,6.FFig.2showshowelectricalconnectionisestab-lishedbetweentheengineandthepartsoftheconductor.Insulators,29and30,similartothosepreviouslyreferredto,respectivelycarrythepartsoftheconductor,27and28.Thetrolleywheels,33and41,arecarriedbyaframe,35,upontheengine,andeachrunsupononeofthepartsoftheconductor.Theframeisinsulatedfromtheenginebutthetrolleywheelsareconnectedbywires,43,withamotor,44.uponthespindleofwhichisaworm,48,gearingwithawormwheel,49,uponthespindle,50,ofthestartinglever,51'Thestartinglever,byaningeniousarrange-ment,iscapableofbeingworkedindependentlyofthewormwheel.Thewiresalsoleadtoasolenoidactuatingawhistleandanelectriclamp,46.Aconstantlyrunningdynamoofsmallpowerisactuatedinthewirecircuit,43.ItisnownecessarytorefertoFig.3whichdiagrammaticallyillustrateswhathappenswhentwolocomotives,61and62,arerunningtowards-eachotheruponthesamelineofrails,oneofthelocomotiveshavingaconstantlyrunningdynamo,64,andtheotherasimilardynamo,65.Thelocomotivesareeachprovidedwithatrolleywheel66and68,respectively,runningupontheconductor,67,andbothhavethesignallingandstoppingapparatusshownmFig.2.Whilethetrolleywheelsarerunninguponinsulatedsegmentsoftheconductorthedynamosarenotgeneratingeffectivecurrent;butwhenacircuitiscompletedthroughthesegmentbymeansofthetrolleywheelofonelocomotivearrivinguponthesamesegmentasthetrolleywheeloftheotherlocomotive,thenelectricityisimmediatelygenerated,whichactuatestheapparatusesindicated,sothatthesteamisturnedofifthewhistleblownandtheelectriclampillum-inateddisplayinga.dangersignal.Thosewhohavesomeelectricalknowledgewillseehowreadilytheconductormaybeavailedofforsignallingundervariousconditions.Forinstance,anyoneoranumberofsegmentsmaybeearthedsothatwhenavehiclecarryingmeansofgeneratingacurrentofelectricitycomesincontactwithanearthsegmentthroughthemediumofthetrolleywheeldescribed,acurrentofelectricitypassesfromthegeneratorthroughthesegmenttoearththroughtheearthingmedium,andbacktothegeneratorthrougharailofthepermanentwayorotherwise.Duringitspassagethecurrentmaybeusedforilluminatinganelectriclamp,soundingawhistle,actuatingbrakeapparatus,etc.Natal,andtheTransvaal.ThemostpopulouscitynexttoLondonisCalcutta—B4B,ooo,anincreaseof166,000intenyears.InNewSouthWales,Victoria,andWesternAustraliamorethanhalfthepopulationareinurbanareas,whileinNewZealand,SouthAustralia,Queensland,andTasmaniathepreponderanceisintheruralareas.InCanadathegreaterproportionofthepopulationliveinruralareas,andthesameruleholdsgoodinSouthAfrica.ButintheUnitedKingdom71percentofthepopulationliveintowns,ElectricallyOperatedCableWinches.PROGRESS.Augusti,1906.285BUCKERIDGESIGNALLINGSYSTEM,FIG.3.UnitedKingdom..IndianEmpireCapeofGoodHopeOrangeRiverColonyCanadaNewSouthWales..VictoriaQueenslandSouthAustraliaWesternAustraliaNewZealand6094196496646176576476776526476^733446530730934r3033002593°4•52030657116442742405334443337UnitedKingdom..IndianEmpireCapeofGoodHopeOrangeRiverColonyCanadaNewSouthWales..VictoriaQueenslandSouthAustraliaWesternAustraliaNewZealand6094196496646176576476776526476^733446530730934r3033002593°4•52030657116442742405334443337Remember:EAST&>EAST,RealEstateAgents,GREYSTREET-\u25a0\u25a0\u25a0WELLINGTON.INVESTORS!TOGETBIGRESULTSCONSULTTHEYcanOFFERYOUTHEBESTBUYSTOBEOBTAINEDINREALESTATE.



Augusti,1906.PROGRESS.ThethreelargeboilerswhichhavedoneserviceattheCalliopeDock,Auckland,forsomeyears,havejustbeenreplaced.Mr.Masefield,anAuck-landironfounder,offeredtobuythematapiece.TheHarbourBoarddeclinedtosellthematthatprice,andsubmittedthemtopublicauction.TheywereknockeddowntoMr.Masefieldat6s.Bd.each—£1forthelot,notsufficienttopayfortheexpensesoftheauction!ThenewincandescentkeroseneoillampisthelatestproductionoftheWelsbachLightCo.aftermanyyearsofcarefulexperiment.Theresultisthataperfectlighthasbeenproducedbymeansofkeroseneoilwithamantle.Thelightgivenbythismeansis60c.p.,orequaltoanordinaryincandescentgasburner.ThesavingofoileffectedisguaranteedbytheCompanytobenotlessthanone-thirdthatofanyordinarylamp,whilethelightitselfisinadvance.Themechanismofthelampmaybesaidtobenil—itssimplicityisonlyequalledbythebril-liancyofthelight—itisperfect.Thereisnothingtogetoutoforder,asimpleburnerwithacircularwickiscoveredonthetopbyacontrivancecalledthespreader.Thisisheatedbytheflameofthewick,andisfinallyturneddownontothewick,thusconvertingtheoilintogas.Theextraheatobtainedbythismeansissufficienttocausethemantletobecomeincandescent,andthusispro-ducedalight,soft,brightandsteady,aswellasofgreatpenetratingpower.Itcontainsanillu-minatingpowerwhichenablestheweakesteyestoreadwithoutanyfeelingoftiredness,andshouldproveofgreatvaluetothosewhohaveneedofalighttostudyorreadbyatnight.Sincethelamphasbeenputonthemarket,bothhereandinAustralia,itssalesarestatedtohavebeenverymarked.KeroseneOilLamp.ThefollowinglistofapplicationsforPatents,filedinNewZealandduringthemonthending15thJuly,hasbeenspeciallypreparedforProgress.21301—F.J.Mahoney,Chnstchurch:Venti-latingsystem.21302—D.andF.W.Smith,Chnstchurch:Golosh.21303—W.Y.Gilbert,PortElizabeth,SouthAfrica:Toy.21304—R.Watson,Lochiel:Non-refillablebottle.21305—J.M.O'NeilandR.A.Marsh,Dunedm:Trolley-wheelbearing.21306—C.L.XH.Foot,Takapau:Ignitinggas.21307—M.W.Winter,Wellington:Skirtholder.21308—D.L.TurnerandJ.R.Paterson,Wel-lington:Coatingforbutterboxes.21309—J.Hopkirk,Hawera:Pump.21310—J.S.Hawkes,Wellington.Milkcan.21311—D.UrquhartandC.Sloper,Smithfield:Cutting,washing,etc.,sheeppaunches.21312—D.UrquhartandC.Sloper,Smithfield:Hydro-extractor.21313—J.A.Belk,Feildmg:Railjoint.21314—H.E.McDonald,Petone.Attachingtagtohempbale.21315—J.T.Renouf.Wellington:Generatingelectricity.21316—A.Ridd,Waipuku:Milkingmachine.21317—A.Ridd,Waipuku:Pneumaticteatcup.21318—J.Irvine,Napier:Fasteningfencingwiretostandard.21319—T.Crompton,Christchurch•Glazingbars.21320—E.Lockerbie,Maitai:Adjustabletap.21321—S.F.Womersley,Traralgon,Vie.:Butterweigher.21322—W.Harvey,Auckland:Strainerandaerator.2132o—c.J.Neunhoffer,Melbourne,Vie.:Tyrevalve.21324—J.Nicolson,Riverton:Trolleybrake.21325—M.Bowles,Auckland:Reamingpipesandtubes.21326—C.A.Beal,Mornington:Foldinggatesandpartitions.21327—J.Walcott,Dunedin:Coal,etc.,elevator.21328—T.E.Bridger,Dunedin:Extractingteeth.21329—S.Millar,Eweburn:Harvester.21330—F.B.C.Allen,Perth,W.A.:Locknutandbolt.21331—R.O.Jarrett,Feilding:Disc-loadingb\v°.-!<ldumbbells.2*ZZ-—W.Nikolsky,St.Petersburg,Russia:Recoveryofsolventsusedmmakingexplosives.21333—A.J.Fortescue,Sydney,N.S.W.:Wheeltyre.21334—MaganiteExplosivesSyndicate,Limited,CapeTown:Explosivemanufacture.(H.C.L.Bloxam).21335—J.L.Kirkbride,Auckland:Streetsweeper.21336—A.J.Edwards,Auckland:Trolley-polecontroller.21337—J.G.DawsonandP.O'Sullivan,Chnst-church:Cookingutensil.21338—L.Schmidt,Hackney,S.A.•Tyre.21339—L.Friedenreich,Thornleigh,N.S.W.:Yeast-making.21340—T.Warsop,Nottingham,Eng.:Rockdrill.21341—N.R.Gordon,Melbourne,Vie.Flyingmachine.21342—T.Beckett,Rongotea:Propellingvessels.21343—J-Stewart,Gore:Shiftingspanner.21344—G.Gray,Dunedin:Seedsower.21345—T.Bush,Wellington:Cap.21346—j.Cook,Wellington:Trolleyhead.21347—E.Oliver,Wellington:Sewingmachine.21348—A.L.J.Tait,Dunedin.Flaxwashinganddrying.21349—F.A.Alcock,Melbourne,Vie.:Billiardanddiningtable.21350—J.W.Andrew,Otahuhu•Urinalsilencer.21351—G.CarderandJ.E.Owen,Auckland:Cesspitandgulley-trap.21352—G.CarderandJ.E.Owen,Auckland:Cesspitandgulley-trap.21353—W.Smith,Gore:Bootandshoepro-tector.21354—H.Coale,Baltimore,U.S.A.:Artificialcork.21355—P.G.NeuernbergerandG.Rettig,jun.,Chicago,U.S.A.•Type-castingmachine.21356—P.G.NeuernbergerandG.Rettig,jun.,Chicago,U.S.A.•Type-castingmoulds.21357—J.Sutcliffe,Burnley,Eng.:Forceddraughtsforfireengine,etc.
ApplicationsforPatents.21358—H.W.Fox,London,Eng.:Electricity-storage.21359—E.A.Gieseler,Berlin,Ger.:Gravity-filter.21360—L.S.SawtellandJ.S.Hawkes,Wellington:Tobacco-pipeattachment.21361K.Matthews,Auckland•Automaticallysilencingtelephonebells.21362—R.EHay,Seddon:Boringtool.21363—J.Mitchell,Auckland:Sewagetreat-ment.21364—UnitedShoeMachineryCompany,Paterson,U.S.A.:Machineforassemblingpartsofbootsandshoes(O.Ashton).21365—UnitedShoeMachineryCompany,Paterson,U.SA.Poundmg-upmachine.(O.Ashton).21366—J.F.Clarke,Hunter'sHill,NS.W.:Fillingbottlewithliquid.21367—C.A.Jarvis,London,Eng.•Deliveringquantitiesofdisinfectanttoflushingcisterns.21368—H.Watt,Melbourne,Vie.:Fasteningandlabelcheckdevice.21369—R.P.Park,SouthMelbourne,Vie.•Cen-trifugalpump.21370—W.M.Jamieson,Onehunga:Pneu-maticcentreforwheelsofbicycles,etc.21371—R.Rayson,Windsor,Vie.:Coolingstoragerooms.21372—G.W.Pomton,sen.,NewFarm,Q.:Perpetualmotor(C.Pomton).21373—L.G.Abrams,Sydney,N.S.W.Con-structionofbroomsorbrushes.(J.Mather-son).21374—C.RaskandE.A.Cameron,Invercar-gill:Sheep-dippmgapparatus.21375—C.F.Gardner,NewLynn,andR.OClark,Hobsonville•Advertising.21376—P.J.Gosslmg,Auckland.Advertisingmedium.21377—C.SuggateandW.E.C.Alexander,Auck-landOre-refiningfurnace.21378—W.A.Wilson,Auckland:Connectorforconnectingelectriccircuits.21379—W.T.Howse,Auckland:Firekindler.21380—J.O.Galbally,Wellington:Windowsash.21381—J.W.Hardley,Auckland:Bendingandshapingmetals.21382—C.B.Smith,Dunedm•Cushiontyre.21383—W.F.C.KellyandJ.A.Bentham,London:Developmentofphotographicplates,etc.'jj21384—H.G.F.Clear,Greymouth:Ironingstand.21385—A.H.Bndger,Dunedin:Bootheel.21386—J.Ritchie,Dunedin•Lamp.21387—R.Newman,Christchurch:Puddingboiler.21388—W.Grace,Invercargill:Footwarmer.21389—A.AshcroftandC.Strachan,Auckland:Bicycleandmotorwheel.21390—A.H.BrookesandE.Broughton,Auck-land.Preventingcloggingofsinkpipes.2139i—E.8.,N.H.,andM.K.Mackenzie,Ultimo,N.S.W.:Horse-shoe-makmgmachine.21392—S.Wilson,Wanganui:Roomgrateandfireplace.2i393_W.Leckie,St.Kilda,Vie.:Metallicfoot-plate.21394—W.E.Hughes,Wellington:Castingcurvedstereotypes.(ThePrintingMachineryCompany,Limited—H.A.W.Wood).21395—D.C.McArthur,Belfast•Gatefastener.21396—C.J.Ladbrook,Bluff:Perambulator,etc.,wheels.21397—M.Kennedy,Timaru•Ointment.21398—T.Sampson,Wellington:Automatictimeswitch.21399—E.GGresham,Onehunga:Toasterandgnller.21400—R.Newman,Christchurch:Detachablecaketin.21401—L.Serpollet,Pans,France:Heatingsteamgeneratorsbyliquidfuel.21402—W.Y.Paley,ChartersTowers,Q.:Cen-trifugalfans.21403—C.R.Rogers,SouthMelbourne,Vie.•Treatingfibrousmaterial.21404—C.G.MerkleyandH.C.Jessep,Sydney,N.S.W.:Trolley-wireclip.21405—AktiebolagetSeparatorStockholm,Sweden•Mechanismformilkingmachine.(B.andF.Ljungstrom).21406—K.BirkelandandS.Eyde,Christiania,Norway:Treatingmaterialsathightemper-ature.21407—R.Martin,Wellington•Showcaseforpictures.21408—C.Tandy,Wellington:Shearingmachine.21409—P.Ellis,Kilbirnie.Motor.21410—A.Loft,Gisborne.Fencingpost.21411—J.Brown,Melbourne:Stumpextractor.21412—P.J.Brown,Naseby:Valveforwaterpipes.21413—G,Young,Smithfield:Beeftreehook.(R.Erskme).21414—J.andW.J.OHara,Papatoitoi:Ad-justablefastenings.21415—W.Coyle,Devonport:Lockshackle.21416—R.R.Douglas,Dunedin:Dredgetumbler.21417—A.Schultze,Greymouth:Cyclestand.21418—R.W.Aldndge,Chnstchurch:Electricbracelet.21419—E.J.Toy,Carnarvon:Firekmdler.21420—C.E.WildboreandJ.D.McLaurin,Pohan-gma.Testinghemp,etc.,balesforheatormoisture.21421—J.W.Mackay,Wellington:Clothes-propattachment.21422—T.D.Cummins,Wanganui:Ascer-tainingtemperatureofbaledgoods.21423—R.Z.Garrett,Otahuhu:Bedchamber.21424—W.Leivesley,Spnngsure,Q.:Enablingtelegraphstationstocommunicatewitheachother.21425—C.L.K.H.Foot,Ashley-Clinton:Gasburner.21426—J.S.McPherson,Wakefield:Axesheath.21427—UnitedShoeMachineryCompany,Paterson,U.S.A.:Supportingandpositioningworkinbootorshoemachine.(E.E.Wmkley).21428—UnitedShoeMachineryCompany,Paterson,U.S'A.:Jackforsupportingandpositioningworkinbootorshoemachine.(E.E.Winkley).21429—G.Westinghouse,Pittsburg,U.S.A.:Elastic-fluidturbine.21430—O.Kjellstroni,Stockholm;Concretepipes.21431—E.Cantono,Rome:Explosion-enginestartingdevice.21432—J.A.Paterson,Canterbury:Makingincandescentoilgas.21433—E.A.Cameron,Invercargill:Bottleandstopper.21434—P.E.Barker,Yass,N.S.W.:Seedplant-ingtool.21435—F-A-HdlPaparoa,N.Z.:Riflesight.21436—P.McKay,G.Gray,D.Gray,Daydawn,W.A.\u25a0Telescopicbufferforvehicles.21437—G.H.B.Lockett,Gisborne:Testingheatormoistureinbalesofwool,flax,etc.21438—R.FFlood,Dargaville:Waterfilter.21439—J-Whvte,Chnstchuich:Tieframe.21440—E.J.Kee,Chnstchurch:Twitchweedingimplement.21441—G.H.Tiller,Christchurch:Deviceforretainingcarpetsinaroll.21442—J.BaryandT.Brandon,Renwick:Flaxtailer.21443—J.J.Anderson,SurreyHills,N.S.W.:Treatingkapocandfock.21444—A.McLeod,Dunedin:Divmg-drtss.2T44;—J.J.Bryers,Rawere:Fireplace.Fullparticularsandcopiesofthedrawingsandspecificationsinconnectionwiththeaboveapplica-tions,whichhavebeencompletedandaccepted,canbeobtainedfrcmBaldwin&Rayward,PatentAttorneys,Wellington,Auckland,Chnstchurch,Dunedin&c.286



Augusti,1906.PROGRESS.287"LaMotosacoche"TheMarvellousMotorAttachmentforBicycles.Whythe"MOTOSACOCHE"hasrevolutionisedMotorCycling,1.Itsentireabsenceofvibration.2.TotalweightofMotorCycleonly6olbs.3.Almostentireabsenceofnoise.4.Absoluteefficiencyonhillsorflat.5.Simplicityofmechanismandeaseofcontrol.Diagrams,'&c,fromSoleWholesaleDistributor:HERBERTH.SMITH..farishstreet,Wellington.ForSalebyallCycleandMotoragentsinNewZealand.WM.CARROLL,telephone2129.47INGESTRESTREET.WELLINGTON.FIBROUSPLASTERFORCEILINGSANDWALLS.FIRE-PROOF1SOUND-PROOFISTRENGTHANDDURABILITY!MARBLE-WHITEFINISH!EstimatesgivenforsupplyingandfixingthematerialinPlainorRichlyOrnamentedPanels,BracketsFriezesCentreFlowers,Capitals,Pilasters,KeyStones,oranyotherInteriorDecorationsDesignsSubmitted.THEEMPORIUMFORBATHSInCastIron,Porcelain,Enamelled,MetallicEnamelled,RolledEdgedandFlangedPlateZinc,andmGalvanisedShsetIron.bathroomaccessories./r\"*"world'sbestand~\^^•..^—..ip'.latestproductions—mii''iii'wwiiJ»^gi^^^^^r|Fy^inGasPendants,'%•�?'\S^'snfS&£^f''sChandeliers,Halltelephone118.TAYLQR&OAKLEY,WORKS:SHOWROOMSANDWAREHOUSE:234TUAMSTREET.103&105COLOMBOSTREET,CHRISTCHURCH.ManufacturedbytheWehavebeenappointedSoleNewZealandAgentsfortheDudbridgeEngines.TherearepositivelynobetterEnginesbuiltinEngland.GasEnginesfrom2%to165b.h.p.Sue-tionGasProducers,allsizes.Unexcelledforsimplicityindesign,economyinworking,andhigh-classwork-manship.Pricescomparefavourablywith1"'^I^H^^H^^l^Ht^K^^^^^^^^^^^^^^^^^^^^^^^^^^l^MEiiit^otherhigh-classmakes."'^^^E^^SB^^^^^^^BB^^^^^^^^^^^^^^^^^^^^^^BBSSK&LGetourcataloguesbeforedecidingwhich|!\L^-V^HDSl^^^^l^l^EB^^^^^^^^^^^^^^^^^HRl^^B^M^H^lP^maketobuy.,VX\A-|l|^^MMllS^^^^^^^Bm|MH^^^^H|H^^^^^H^^^^^H-^^;DUDBRIDGEOIL(KEROSENE)ENGINES:—,\\\;WStationary,i|-to65b.h.p.;Portable,\\to-,:''"22b.h.p.Rightinthehighestclass.1Jjb•:>J'3i4MJJßJ^^^^^^^^^^^^^^^^^^^^^^^^^^^^WHlß^wll'CataloguesfortheAsking.CHRISTCHURCH.mGOLDENEAGLB>»?^TOBACCO.



Augusti,1906.PROGRESS.288 TELEPHONE1046.A.H.WEBB,Builder&Contractor,CHRISTCHURCH.MACHINEJOINERYWORKS:CornerofMONTREALANDBROUGHAMSTREETS,SYDENHAM.EstimatesfurnishedforallclassesofBuild-ings,&c,TownorCountry.\A/ANTEDKNOWN—AIIClassesofElectro-**PlatingandEngravingexecutedatChas.H.Williams&Sons85Willisstreet,Wellington.Wearenotexperimentersbuthavebeenestablishedover30yearsWriteforPriceList.SKATING—WinslowPlainandBall-bearingSkates,ladies'orgentlemen's.Aluminiumbandsfitted.Tradediscount.G.R.Bell,Cyclerepairs,accessories,etc.,112WillisSt.,Wellington.PURCHASERSofrealestate,eitherhouses,-Lsectionsorfarms,shouldapplytoH.ErnestLeighton,9FeatherstonSt.,orHutt,whohasthefinestselectiononthemarket.~C*NGINEERdesiresappointmentworksmanager,J-'NorthIsland,firstclassqualifications.Engineer,Box39,TeAro.ACCOUNTANThavingaboutcapital\u25a0£*•requirespartnershipinestablishedbusiness,Address,J.8.,c/o.Progress."\'X7ANTED—EveryonetoknowthattheycanVVhavetheiroldelectroplatewaremadeequaltonew;Bedsteadsrelacquered,Fenders,Lamps,Screens,etc.,antiquecoppered;BicycleandCoach-builder'swork,NickelorBrassPlated;Electro-platingofalldescriptionsexecutedattheSterlingElectro-PlatingCo.,34LowerCubastreet,Well-ington."DEXETTETRI-CARFORSALE,Low-*-^-Price.5h.p.,watercooled,DeDionpatternengine;twospeeds,handsomelyupholstered,seattwo,climbanyhills.HerbertH.Smith,FarishSt.,Wellington.PATENTEEofaninvention,alreadylargely-Ladoptedinbuildings,ispreparedtodisposeofpartinterestinreturnforfinancialassistancetoenablehimtodisposeofpatentsalreadyobtainedinforeigncountries.ApplyAjax,c/o.Editor,Progress.THEGARAGE,81MannersSt.MotorCarsforSale•BeestonHumber,6Jh.p.,terms;newCovertchainless,anytrial,WintonTouringCar,4seat,£175.Carscleanedandstabledfrom2/6perweek.Nicholls,TheGarage,81MannersSt.,Wellington.WEhave2jand3JAllday'sMotorCyclesinstock.l\Brown'slandingthismonth,alsoAllday'sMotorCars.CallonJenkinson,VictoriaSt.,Wellington.MOTORCARS.]NVENTORofsmallarticlelikelytocomeintoJ-largeuserequiresfinancialassistancetopatentandexploit111foreigncountries,orwilldisposeofpartinterestinsame.ApplyTeUku,c/oBaldwin&Rayward.piCTUREFRAMINGexecutedinallthe-*-latestandmostup-to-datestyles;AntiqueBrownStainedMouldingaspeciality.Writeforourillustratedcatalogue.R.&E.Tingey&Co.,Ltd.,Wellington.ENGINES,MACHINERY,APPLIANCES,&C,WANTEDANDFORSALE.Progress"Warnted"Columns.AllannouncementsintendedforinsertioninthesecolumnsmustreachProgressOfficenotlaterthan20thinst.Unlessotherwisecontractedfor,cashmustaccompanyordersforinsertion.Tariff:25words,2/6{minimum);perinch,5/-.R.MARTIN,17MannersStreetWellington.TELEPHONE144.SAVEMONEYbypurchasingfiomus,andbesidessavingmoneyyouwillgetabigreturninsatis-factionifyousecuresomeofthebeautifulpatternsweoffeithisseason,Comeands^ethem,whetheryouwanttobuyornot.Itwillbeapleasuretoshowthingsweareproudof.WALLPAPERS!ImporterofEveryDescriptionofPlasterers'Materials.FibrousCeilmgsandCornicesaSpeciality.FLASTERANDCEMENTYARD:154OXFORDTERRACEANDGLOUCESTERSTREET,CHRISTCHURCH.PLAINANDORNAMENTALPlastererandArchitecturalModeller.THOMASANDREWS,TELEPHONE1819.159SALISBURYST.,CHRISTCHURCH.SOUTHWORTH&PETERSShopandOfficeFitters.Manufactur7<:rsofAir-tjghtanddustproofshowcasedWriteusforFreeEstimates.J.H.G.ROWLEY,F.N.Z.A.A.Accountant,Auditor,andCompanySecretary,COMMERCIALCHAMBERS,3HunterSt.,WELLINGTON.PublicAuditorunderTheFriendlySocieties',andIndustrial&ProvidentSocieties'Acts.telephone1061.Plans&>EstimatesFurnished.Ashton&White,BuildersandContractors.JoineryWorks:188MadrasStreet,Chnstchurch.T7LECTRICALENGINEER,Practice"^^andExperiencemeveryBranch,withCertificates,gainedathigh-classEuropeanInstitutions(PolytechnicHighSchools)inconnectionwithlargeEuropeanFirmsandvaluableinvestments,seeksSuitableEmploy-ment,lateronPartnership,withmoderateamountofcapital.Forfurtherparticulars,certificates,etc.,kindlyapply—A.H.,Engineer,P.0.,PalmerstonNorth.ESTIMATESFURNISHED.TELEPHONE1039.Graham&Greig,BuildersandContractors.199St.AsaphStreet,Chnstchurch."DOLLERSKATES—FewPairs1906pattern-Tvatwholesaleprice.E.Reynolds&Co.,Ltd.,BedfordRow,Chnstchurch.TNVENTORofsmallarticlelikelytocomeJ-intolargeuserequiresfinancialassistancetopatentandexploit.Curwood,c/o.Baldwin&Rayward,Dunedm./CONSULTHHEKINS12FeatherstonSt.,Wellington,forallRepairstoGuns,Rifles,LockWorkTennisRackets.Keysmadetoanypattern.GolfBallsremade.WALTERGEE&COMPANY—ManufacturersofSelf-coilingRevolvingShuttersandVene-tianandHollandBlindsofeverydescription.Factory•QumSt,offDixonSt..WellingtonJOBRIEN,PremierAspbalter.Residence•85AroSt.,Telephone2187.Oldworkrenewedatsmallcost.Dampcoursesandfloorsaspecialty.TOLET—OFFICESinsuites,centralposition,LambtonQuay,withstrongrooms,welllighted,electricelevatormoderaterental.ApplyTheWellingtonBuilding&InvestmentCompany,Limited.E.Wheeler&SonPhotographers.ThePhotographingofBuild-ings(exteriorsandinteriors),&c,andMachineryinallitsBrancheswemakeaSpecialStudyof.51CathedralSquare,CHRISTCHURCH.



Augusti,1906.PROGRESS.289NEW*»/«SLs*-«\ZEALANDINTERNATIONALSt^^PSREXHIBITION,1906-*^Cyffi^j£«-1907.BALDWINANDRAYWARD'S"PBOCBESS"PRIZES,VALUE£20.ForCLASS17—"CompleteModelsofEnginesorMachines,eitherWorkingorStationary."Messrs.Baldwin&Raywardhaveplacedthesumof£20atthedisposaloftheCommitteefortheEncouragementofCompetitionintheaboveClass.Theamountwillbeawardedasfollows:FIRSTPRIZE---£10THIRDPRIZE\u25a0---£3SECONDPRIZE•---£5FOURTHPRIZE----£2REGISTRATIONFEE,I/-OriginalityofConstructionandDesignwillreceiveSpecialConsideration.TheCommitteewillbepreparedtofavourablyconsiderapplicationsforextensionoftimeinsendinginexhibitsforthisclass.G.S.MUNRO(S-R.ALLAN,Commissioners.CLARKSPATENTRAINDRAFTANDDUSTEXCLUDERFORDOORS.•^CLARKSPATENT\^^>TTHISInventionisaPerfectn\<^^^1PreventiveofRain,Wind,or\|kji,j|^Dustfromenteringthebuild-\J!LIIIIl^-^m%underthedoor,andappliedtoIinnerdoorsstopsalldraughts\fLIII1;Ifromenteringtheroom.The\^'!applianceissimpleinconstruction,\^^'—=^=I/actswithcertaintyandcannotget\^%/outofworkingorderwhen"properlyfixed.Theopeningofthedoorraisestheflap,theclosingdepressesitandsealstheopeningofthedooratthebottom.Haveonefixedandtheresultingcomfortandsafetywillastonishyou.PriceSmall.Advantagesmany.TryoneIClarksWoodwareManufacturingCoy.,Factory:16WaterlooAvenue,AgentsWanted.WellingtonSouth.E.W.MILLS&c©.LIMITED,MACHINERYMERCHANTS,WELLINGTON.LARGESTOCKSCARRIEDANDINDENTSEXECUTED.Grice'sGasEngines,PetterOilEngines,AtlasSteamEngines,Robey'sPortableEngines,SuctionGasProducers,PlaningandMouldingMachines.:WOODWORKINGMACHINERYOFEVERYDESCRIPTIONBandSawMachines,SashPulleyMortisers,Lathesallkinds,coachbuilders'wood-workingmachinery.Wood-workingMachinerybyHaigh&Co.,Kirchner&Co.,AmericanWood-workingMachineryCo.Wood&SteelSplitPulleys,Bearings,Shaftings,Belting,T.&W.Smith'scelebratedFlexibleSteelWireRopes,specialforLogHauling,Winch,CraneandShipWork.InspectionInvited.E.W.MILLSStc©.,Ltd.,WELLINGTON.BESTLINESMPSTORRIE'SPATENTRIDGERS.STORRIE'SPATENTROTARYTURNIPTHINNER.WeHandleandManufacture—DRILLSCLFFLERS,HORSEHOES,CULTIVATORS,&c."PENNSYLVANIA"GRAINDRILLS."SAMSON"WINDMILLS."CUNDALL"OILENGINE."PERFECT"CREAMSEPARATORANDDAIRYUTENSILS.WriteUs.CompleteLineofImplements.A,-!_.«,O4_«*•*»..:FARMIMPLEMENTWORKS,Alex.Storrie,iNVErCargill.The"CAMPBELL"GasEngineA25-b.h.p.atWanganuiworksoni^lbsofcokeperhorse-powerperhour.A40-b.h.p.,installedforMessrs.Lind&O'Connor,Flaxmillers,Shannon,isnowatwork.Allinterestedareinvitedtoinspect.CATALOGUESANDFULLPARTICULARSFROMN.ANDREW,Wanganui,&TOPLISSBROS.,Chrlstchurch.******************************ififIS.LUKE&CO,fflI***Engineers,Iron&BrassFounders,**andBoilermakers.****ManufacturersofallkindsofHydraulic**Machinery,MiningMachinery,Flax*JMachinery,DredgeMachinery,MarineJEnginesandBoilers.%TEAROFOUNDRY,***Wellington.*\u25a0£Telephones—**EngineeringWorks,No.89.OfficesandStoveDepartment,No.358.*****************************



Augusti,1906!.PROGRESS.290ANDREWS&BEAYEN,Ltd,Canterbury..fhri^trhnrrhMACHINEWORKSVJiri^LiJIUIHl*ConfinetheirattentiontoafewlinesofMachinesinorderthattheyshallbeMostPerfect,Up-to-DateandReliable.COCHAFFCUTTERS,allsizesforallpurposes.ZSEEDCLEANERS,forallseeds,forMerchantsJ3andFarmers.OSGRAINCRUSHERSandGRINDERS.POTATODIGGERS.qKEROSENEOILENGINES.Fullparticularspostedtothosewhorequireinformationaboutanyofthesemachines.CRAFTSMENINStainedWindowsLeadedLightsGlassEmbossing254ColomboStreet..CHRISTCHURCH.(VictoriaSquare)SilverMedallistsandrecentLondonexperience.Allworkartisticallyexecuted.Thereputationofthiswell-knownfirmissecondtonone.Asurprisemstore—theonlyobjectionablefeatureinleadedlightswillberemoved.Designssubmitted,accordingtospecifiedprices,forapproval.WHITAKERBROS.183LAMBTONQUAY-••WELLINGTON.(Branch:GREYMOUTH.)Rea,"HowtoEstimate,"fulldetailsforbuilders........9/6Millar,"Plastering,PlainandDecorative..22/-Leanings,"BuildingSpecifications"..21/-Thompson,"DynamoandElectricMachinery"(alternatingcurrent)....34/-Foster,"ElectricalEngineer'sPocketBook"25/-Turner&Hdbart,"InsulationofElectricMachines"......12/-Solomon,"ElectricMeters"....18/6Dawson,"ElectricTractionPocketBook"20/-SendforCatalogue.NEWZEALANDTECHNICALBOOKDEPOT.WATSON'SPATENTSHOPWINDOWFRAMESj"ITheseShopwindowframesareadaptedforplateorotherglass,andanysizeLIGHT*sspaneisheldsecurelybyasimplecon-trivancewithouttheaidofputty.ECONOMICALUsedinKennedy'sBuildings,Hannah'sBuildings,andtheEconomic,DURABLE"-Wellington;andEventt's,andalso"Buxton'sBuildings,Nelson;andtobeanriCTinseeninPalmerstonNorthandMasterton.ARTISTIC*=._.,Builders,SpeculatorsandShopkeepersJshouldwriteforProspectusto—JOHNMOFFAT,Douglas-WallaceSt.,Wellington."JUSTAWORDoi\Advertising"Isthetitleofalittlebookrecentlypub-lished.Itisofvitalinteresttoallbusinessmen.Givesusefulpointersaboutadvertising,proposesawaybywhichyoucanlogicallytesttheefficacyofgeneraladvertising,givesathumb-nailoutlineoftheplaceoftheadvertisingagentinmodernpublicity,andsoon.I'llsenditFREEtoanybusinessmaninterestedenoughtowriteforitonhisletter-head.RonaldS.Badger,169MANCHESTERST.CHRISTCHURCH.AFewofourSpecialities;—;—MeerschaumLinedLoewePipes,allshapes,from10/6to14/6.G.H.Price&Co.'sBrandofLondon-madeBriars,latestshapes,3/6and4/6.Tobaccos—RavenMixture,10/6lb.;RoyalMix-ture,7/6lb.;MotorMixture,8/-lb.G.H.Price&Co.'sSpecial,IvoryHandle,Hollow-ground,MandarinRazors,eachonesetandguaranteedwhensold.Price10/6.Twogrossoftheserazorshavebeensoldmasmanymonthswiththegreatestsatisfaction.PricesquotedarepostfreetoanypartofNewZealand.Goodsofanydescriptionsentonapproval.Directimportersofalltobacconists'sundriesandsportingmaterial.G.H.PRICE&CO.,TheLeadingHairdressersandTobacconists,HASTINGSSTREETNAPIER.BradleyBros.,WeGivePA^/A/TheBestValue/XIRONMONGERY>^V/S?NDyrf^&lX^yourEnquiriesForthex4OSr/andORDERStous.MONEY.y^X^y^X\4&^^X^Address—/£&/2IT,HighStreet,/r/CHRISTCHURCH,JSt.Z."11HittFireExtin^u'sher-ljj^B^¥irft]lj^Bll•Whyprotectyourfactoryandnotyourll^^HRffiJdH^^Hll•home?IjwffljKfmj^ffljl"PATROL,"bestforthehome.TnslwriIWILLEXTINGUISHBLAZINGOIL!I;Fortytimesaseffectiveaswater.lli^^^Hlrt''''ThrowsstreamFIFTYFEET..JamesGilbert&Co.,\Engineers!J©Ur©HSTINGSwillsatisfyyou.*BecausetheyareClean,True,andeasytoTurn.WeareNotedfoetheExcellentQualityofourCastings.*WHYNOTGIVEUSATRIAL?:R.Buchanan&Sons,JIRON&BRASSFOUNDERS,>St.AsaphStreet,©hristchurch.



Augusti,1906.PROGRESS.291FifteenthEdition.JUSTPUBLISHED.Revised,Enlarged&Reset.Gas,GasolineandOilEnginesINCLUDINGGAS-PRODUCERPLANTS.ByGARDNERD.HISCOX,M.E.,Authorof"MechanicalMovements,""CompressedAir,"&c,&-c.PRICE12s.6d.NET.TheonlycompleteAmericanhookonthesubjectfoiGas-engineOwners,GasEngineers,andintendingpurchasersofgasengines,treatingfullyontheconstruction,installation,operationandmain-tenanceofgas,gasoline,keroseneandcrudepetroleumengines.:Thenewrewritten,enlargedandrevised15theditionofthisworkhasbeenpreparedtomeettheincreasingdemandforathoroughtreatiseonthesubject.Its4?opagesgivegeneralinformationforeveryoneinterestedmthispopularmotivepower.ItisfullyillustratedbyyiEngravingsandDiagrams.Remittancestoaccompanyallorders,whichmustbeaddressedtoProgressOffice,06CubaStreet,Wellington.PostFreetoanyAddressinNewZealandorAustralia.FITTINGSPUBSPECIALITY!"JHJ,SHOPFITTINGS!WAREHOUSEFITTINGS!TX/EhavefittedtheWellingtonshopsofMessrs.Chnsteson,V*1C.Smith,Lindsay,Ltd.,C.E.Adams,Seaton,Wickens&Son,DiamondConfectionery,D.S.Patrick,andmanyothers.Inspectionofourworkinvited.EstimatesFurnished.Telephone891.LOW&PEARCE,BuildersandShop-fittingExperts,7aHOPPERSTREET,WELLINGTON.ARTHURD.RILEYj145LAMBTONQUAY,JFRANCISHOLMESWELLINGTON.RILEY&HOLMES,IMPORTERSOFUP-TO-DATEBUILDERS'ANDENGINEERS'REQUIREMENTSElasticPulpPlaster.iSirW.G.Armstrong,Whit-PAPATbOTF,RbpEooFMExm.LAxh.™™leJft*High-speedWellFires(Bowes'Patent)MachineTools,Cranes,&c.ThemosteconomicalfireILancashireSteamMotorexisting.Wagon.Firstagainstallcomers.ArtisticMetalWorkinElec-jsmooth-onIronCements.FortrieLight,GasFittingsandstoppingholesincastings,Furnishings.andleaksinengines&boilers.A.R.MEECH.H.M.BANNEHR.Sidey,Meech&Co.GeneralAuctioneers,LandandEstateAgents,CommissionMerchants,ExpertValuators,&c&c.WEmakeaspecialityofOutdoorandClearanceSalesofalldescriptions,alsoAuctionSalesofFreeholdPropertyareheldatfrequentintervalsinourRooms,MANNERSSTREETlH§J0U0&wa),WELLINGTON.WehavethemostextensivelistofCityandSuburbanPropertiesforprivatetreaty.CallorRingup1339.Nowisyouroppor-tunitytomakemoney.THESOUTHBRITISHFIRE&MARINEINSURANCEGO.OFNEWZEALAND.Capital,AccumulatedFunds,HeadOffice:--QUEENSTREET,AUCKLAND.ThefollowingRisksareacceptedatlowestcurrentrates:Fire,Marine,Mortgagees'Indemnity,Employers'Liability,Workers'Compensation,OrdinaryAccident,PublicRisk,PlateGlass,Bur-glary,FidelityGuarantee.TheSouthBritishCompany's"Up-to-Date"PolicyisthemostliberalyetofferedtothepublicinNewZealand.BranchesandAgenciesinN.Z.—Auckland,A.S.Russell;Christchurch,C.H.Croxton;Dunedin,R.M.Clark;Greymouth,Nancarrow&Co.;Hokitika,J.H.Wilson;Nelson,H.E.Edwards;Taranaki,Bauchope&Webster(NewPlymouth);Wanganui,M.Jones;Wellington,C.W.Benbow;Napier,A.E.Kight;withAgenciesthroughouttheWorld.LondonOffice:JerusalemChambers,Cornhill,E.C.JAMESKIRKER,GeneralManager.W.F.NEWSON,MerchantTailorandMercer,CUBASTREET,WELLINGTON.(neartownhaix).IMAKEASPECIALTYOFMOTORCOATS.LATESTFASHIONS1NEWESTGOODSWriteforSamples,orTelephoneNo2205.MotorSohts./^jF^«*ATTENTION/i»hk\^llill§>VftuFnvl°P̂owerusers*sm^Mf"REEVES^rS:'TN^^^^^^^^^TheyarehalftheweightandV^lii^^pP^halfthepriceofironpulleys.NOBELTSLIPPAGE.BuiltHonestlyandBuiltRight.WHITEUSTO-DAYFORLISTS—SHMDELDfINKS&SON,Manufacturers&ImportersofEngineers'&Plumbers'Supplies,10,BRANDONSTREET,WELLINGTON.NEWZEALANDPORTL/INDCEHENTC2.IHighestGrade||y^TZEA/^VPortlandCement~,andHydraulicLimeXV^O*o"'*SuppliedtoPublicWorks#L^mB•\Dept.,ElectricTramways,[^l&^^Sr**^*2*\WaihiGoldMine,Harbour|C^nm£mmieamj^\Board,&c,Src.13Dlffffi*uKßrSendforTestimonials.\^^*^^#Askfor-Crown"Brand.VJ&LAN\).&/AucklandOffice—\s^^tE«CfjftS76VICTORIAARCADE.>n*££Mw>^WellingtonAgents—H.H.Cooke,Messrs.Riley&Holmes.Manager.



PROGRESS.Augusti,1906292MotorMixtureComposedoftheBestVirginianLeaf,andLeadingEnglishTobaccos.EmbodiesthedelightfullycoolandfragrantqualitiesofthemostexpensiveEnglishmixtures.Doesnotburnawaylikehay.Remainsdrytothebottomofpipe.NotethePrice—Bs.perlb.(postagepaid).PREPAREDONLYBYG.H.PRICE&CO.,NAPIER.THEAMERICANSCHOOLOFCORRESPONDENCE,ATARMOURINSTITUTEOFTECHNOLOGY,CHICAGO^Writeforour200-pageIllustratedCutoutandpostto-day.Handbookgivingfullparticulars;itwillAMERICANSCHOOLOFCORRESPONDENCE.besentfreeuponrequest.Gentlemen,—Pleasesendmeyour200-pageHand-book,andfullinformationregardingyourcourseinADDRESSES:107LatnbtonQuay,Wellington.PrincesStreet,Auckland.(H.0.)Name131CashelStreet,Christchurch.10RattrayStreet,Dunedin.FullAddressTothePoint!N.Z.RETAILERS'PROTECTIONASSOCIATION.TradeEnquiryAgentsTradeAssigneesTradeDebtCollectorsHeadOffices—GloucesterChambers,CHRISTCHURCH.AGENTSEVERYWHERE.PRINTINGFineCatalogueWorkOurSpecialty.ProgressPrintingCo,Limited,96CubaStreet,Wellington.Telephone2234.Printersof"Progress."*J^sM4A?\"STAR"BRANDJ*ff&*Ld\PORTLANDCEMENT.I*IIrfTRADEMARK,milTwenty-YearsReputationstands**y3^T*^y#behindeveryBag**I^^EqualtoanyImported.**"—'"~Of.*ESTABLISHED1885.I————^—-i*WILSON'ST*»STAR»BRANDUVnRAIIIIPIIMF**HYDRAULICLIME.HYDRA""CLIMEt*BMiMMm^aiHMTrade~^^Mark.*TheBestBuildingLime..*SetsinWetorDryPositions.AUCIM.AINP.{**FinelyGround.NoWaste.\u25a0**£ESTABLISHED1878.£*Manufacturedby#tJOHNWILSON&CO.,LTD.,AUCKLAND.£*AgentsinEveryCentre.*VnILrppRACTICALENGINEERINGfIfTAUGHTBYMAIL<£1*1rI1TheGreatestEducationalOpportunityEverIIOfferedtoMechanics,Engineers,Architects,,«j|ANDALLMENWHOFEELTHENEEDOFBETTEREDUCA-*"T*-TIONFORADVANCEMENTINTHEIRWORK.\u25a0/!V==ROurCoursesinstructyouinallyouought{Aft'>M~tnowaboutEngineering,Building,etc.\g^ffi-ITheyareclear,concise,comprehensive,[|g^9SS^*<mf/S^/,<n'IJSR^I^n^^^^illTheycanbestudiedanywhere,atanyIJBMBBWBKjSg^^g^."—r^^Z'-t^ftff'tf'i***FlKv^iw*Jo*?'if*"nJitimeIJj^B^pp^a^Bf^-L;-Tdlffismlr*m"MTheyarepreparedsothattheknowledgeBH^^HK^^Li^^P^V*y-sSillTheAmeri?anScho9'ofCorrespondenceoffers\^^^^^^Bm^i^l^^^oW¥'JfS*-*iinstructioninElectrical,Mechanical,Marine,/%I?*'JihIIIElectricLightingandRefrigeration,Surveying,J&^'-Jt'J^^llContracting,ArchitecturalandMechanicalj&a^l^^n^.g|L.>Drawing,Municipal,Structural,Railroad.etc.ENationalGasEngineCO.,LTD.,ENGLAND.MakersoftheMostModernGasEnginesandGasProducingPlants.1f•**-~~~'—""T""™"'"'~-~~™*r,JIMM\\_">___>hour.FULLPARTICULARSONAPPLICATIONTOTHEAGENTSANDREWS&MANTHEL,CONSULTING,ELECTRICAL,&MECHANICALENGINEERS,MACHINERYMERCHANTSANDIMPORTERS.GHUZNEESTREET--===WELLINGTON.uSYMONDS&COX?m',^vr,'*\u25a0,'>,,r*-i-n--->~MotorSpiritandOilskeptinStock.
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