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A 25-b.hp. at Wanganuiworkson i£lbs of coke per horse-powerperhour.
A 40-b.h.p., installed forMessrs. Lind & O'Connor,Flaxmillers,Shannon,

is now at work. All interestedare invited to inspect.
CATALOGUES AND FULL PARTICULARS FROM

N.ANDREW, Wanganui, & TOPLISS BROS.,Christchurch.

THE"TANGYE"
»-.. Gas Engine and..a"g«cL 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 Testimonials on
Application.

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

SOLE REPRESENTATIVES:

JOHN CHAMBERS & SON, Ltd.
AUCKLAND, WELLINGTON, OUNEDIN, CHRISTGHURCH, WANGANUI.

1 t
—

\u25a0

—
1

CTHEADILLAC
__^^/

THE CAR THAT CLIMBS.

Sole Agent for Wellington and Wairarapa
Districts, from whom Catalogues and all

Particulars can be obtained :

FRANK C. MATTHEWS.

MATTHEWS' MOTOR GARAGE,
12 TARANAKI STREET EXTENSION, WELLINGTON.

BESX LINES P P
STORRIE'S PATENT RIDGERS.
STORRIE'S PATENT ROTARY TURNIP THINNER.

We Handle andManufacture—
DRILL SCUFFLERS, HORSE HOES, CULTIVATORS, &c.

Sole Agents—
"PENNSYLVANIA" GRAIN DRILLS. "SAMSON" WINDMILLS.

& "CUNDALL" OIL ENGINE.
"PERFECT" CREAM SEPARATOR AND DAIRY UTENSILS.

Write Us Complete Line of Implements.

Alex. Storrie, ZSr
The "CAMPBELL"Gas Engine

in^^^HllII1
'

\u25a0 Uv% IvI\u25a0

"
ELLIOTT-FISHER

BILLING MACHINE & BOOK TYPEWRITER

WRITES IN BOUND BOOKS, ) \&sffl \
ON PAPER OF ANY WIDTH, / J^Hf - fe
ON CARDS AND ENVELOPES iffiJßjjEaßSffl^lli^^ S
OF ANY SIZEITHICKNESS, tsE§H3P^^sSl^t
ON ROLLS OF PAPER FIVE

lines.
""

v —. -
v

*
\u25a0*

Cuts Office Work in half,
writing Order,Despatch Note, Writes OH Maps.
Invoice, and Day Book at _

one operation. Writes on Large Plans.

WRITE FOR INFORMATION TO

SYSTEM DEPARTMENT,

YEREX, BARKER & FINLAY, LTD.
(Opposite Town Hall) WELLINGTON.

Sole Agents for Elliott-Fisher Company.
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Motor Mixture
Composedof the Best VirginianLeaf,

andLeadingEnglish Tobaccos.
Embodies the delightfully cool and

fragrant qualities of the most
expensive Englishmixtures.

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

Note the Price
—

Bs. per lb. (postage paid).
PREPARED ONLY BY

G. H. PRICE & CO.,
NAPIER.

THE AMERICAN SCHOOL OF CORRESPONDENCE,
AT ARMOUR INSTITUTE^TECHNOLOGY, CHICAGO.

Write for our 200-page Illustrated Cut out and post to-day.
Handbook giving full particulars; it will AMERICAN SCHOOL OF CORRESPONDENCE.
be sent free upon request. Gentlemen,— Please send me your 200-page Hand-

book, and full information regarding your coursein
ADDRESSES: I

107 Lambton Quay, Wellington. \
Princes Street, Auckland. {H.0.) | Name I
131 Cashel Street, Christchurch, 1

10 Rattray Street, Dunedin. 1 FullAddress

"ACME" PRESERVATIVE
Wil,!, ensure Butter reaching England, Africa or other distant
markets inPerfectCondition, and

No other Brands can Equal it.

"ACME" has proved itself Superior to all other Preservatn es
aftersevere tests of long storageof butterby several leading
TaranakiFactories.

SEND FOR PRICES AND TRIAL LOTS.

F. N. R. MEADOWS, Wellington,
CHIEF AGENT FOR NEW ZEALAND.

a*********************-***-**
* y^^SfS^V "STAR" BRAND *

*/^X^d\ PORTLAND CEMENT. I
* li^ TRADEMARK, gjll Twenty-YearsReputationstands

**
behind everyBag

*
* Equal to any Imported. *
*

Established 1885. |"~——
—
—^— \u25a0—\u25a0——— ™** ** "STAR" BRAND UVnDAIII10 IIMF I*

HYDRAULIC LIME. HYDRATC UME
*

———————
Trade Mark.

*
* r^ **

The Best Building Lime. .*
Sets in Wet orDry Positions. AUCMAIVU. j ** Finely Ground. No Waste. f * *

ESTABLISHED 1878. *
* *

Manufactured by *
I JOHN WILSON & CO., LTD., AUCKLAND. ;
t Agents in Every Centre. *
*«*««*«« ********* ************

PRINTING
Fine Catalogue Work

Our Specialty.

Progress Printing Co.
Limited,

96 Cuba Street, Wellington.
Telephone2234. Printers of "Progress."

H SYMONDS & CO.

- "
Motor Spirit and Oils
kept inStock.

To the Point !
I n I • PRACTICAL ENGINEERINGIf ¥ TAUGHT BY MAIL

i W The Greatest Educational Opportunity Ever
Offered to Mechanics, Engineers, Architects,
and allmen who feel the need of bettereduca-
TIONFOR ADVANCEMENT IN THEIR WORK.

i ,
w

*, /is — r
=
li Our Courses instruct you inall youought

/ I j% i toknow about Engineering, Building,etc.
sr— w !!"!3?sriW'«7 r 5 They are clear, concise, comprehensive,

IffflM _=«t.'4^«n« r -^ \~yffsstW?'"^llHlHlp3jS They can be studied anywhere, at any

liSl
~~~

S
'»^f I*** *\ They are prepared so that the knowledgeIKIffl*^™*"! * •
'llJf&WjflK' h > secured may be immediately applied to

|HH|^«j|^pf^^/^^-- //'/f
''
/ - Jl The AmericanSchoolof Correspondenceoffers

v^^^^K^ffSg^^jff^^^^if^' " " tfjm instruction in Electrical, Mechanical, Marine,

" «^^l| Drawing, Municipal,Structural, Railroad,etc.

ANDREWS &MANTHEL|9||
Consulting, Mechanical, M^^&iLand Electrical Engineers, |2f| r^^H|

Successors toNEES & SONS *Tu£ H !^ L
GHUZNEE STREET

-- - WELLINGTON, jf
LargeStocksofWood-WorkingMachinery, *C o^^!!^Engineers'Tools of everydescription,Pack- «s3lif|iljlitei|

ing,Beltings,Oils, Saws (circularandband).

Every Descriptionof RepairsExecuted onShortestNotice.

NOTE ADDRESS
—

ANDREWS & MANTHEL,
Engineers and MachineryMerchants WELLINGTON.
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r"H^^fe; Jenkins J%lack9IB^Pl^l SSKLS- Engineers, Coppersmiths, Brassfounders,
[\u25a0\u25a0ny p££C>si.es and Metal Merchants,
\u25a0JMP-fi^BMHBi WELLINGTON

- - -
NEW ZEALAND.

(( „„„„ 'I) Sole Agents for Jenkins Standard '96Packing. Bestand Cheapest Jointing on the Market. If manufacturersI
'
N STOCK* I oc

Brass and Copptr Tubes Beware of imitations. The Genuine is always stamped withTrade Mark likecut. v^:ScrtwedCondenstr Tuhts , 6 winnotRot Burn or BlowOut, and willlastas long as the metals whichhold it. steam Valves;Fianß«dIBrass and uopperoneeis ? Steam Cocks, ScrewediSSS^BS ° *
A FEW EXTRACTS FROM TESTIMONIALS: "We have had Jenkm's '96 in a jointfor over Steam Cocks! "\u25a0"««•

Muntz Metal Rods three years past, which we could not keep tight |™ R'?"0,!118 ValvM
Richard's Plastic Metal » Savedus itscostmany timesover.' previously formore than four monthsat a time, andit Gauge CocksTminiot" "Best steamJointing wehave used." is stilltight." lKSo«I«lfLrt n?f»^ Boiler Plates

" " ~~ ~~
T
, • • Machinery Brasses

Steam Gauges A FAIR OFFER.— Use Jenkins '96 Packing on the Worst Joint you have. If it is not as we Phos. Bronze Castings

ELSWaterTalges Etc
representwewillrefund themoney. SSS«Sp!&, Etc.'

U We invite steam users to Write us Direct. *'

Noyes Bros.,— . , I,CRAWFORD STREET,
SOLE AUSTRALASIAN AGENTS FOR :

KRUPP Ball Mills, Stamp Batteries, Vanners, T T l^XW^ T^ W l^XandMining and DredgingMachinery of every Mm*w \J X jLmjf AmmW A. X \u25a0 \u25a0 \u25a0 \u25a0 \u25a0
description.

English Cyanide Potassium and Sodium. '^\u25a0'\u25a0\u25a0^\u25a0\̂u25a0\u25a0^\u25a0^\u25a0^\u25a0^

SSnSS^Sfir And at Sydney, Melbourne, Adelaide,
Istahlwebk's-verbanp!,.„ wOTks. j ppertK and Brisbane._^^-

J

9e^i^i^H!llSllH6>llII\ fwl \u25a0 Im PL W/^^tA'^ '

iIHB^HHHHIi^9D Vy/mIT1\u25a0—\u25a0%/%• Hence our supremacy in TrOllO S

ABSOLUTELY BEST VALUE IN COLONY. —-
TOOLS FOR ENGINEERS. || ||

THE FEATURES __^g^X TOOLS FOR woodworkers. labour-mm^r— TOOLS FOR THE GARDEN AND FARM.
Quarter-Plate— 3fb. Weight— Lenses of Large Diameter, and APPLIANCES FOR THE HOME. oAVIWIa

Single Achromatic of Best Quality— lris Diaphragms— Stops, ALL EMBODYING THE LATEST IDEAS. DEVICES.
from 8 to 32— Revolving Magnifiers, magnifying at 4, 8 [I
and 12 feet— Jsochromatic Screen— Body, made throughout Agents iiwieje

of Mahogany,covered with Morocco-Grained Leather of very ! fo
* tlfc^^ftrt^^g^

handsome appearance—Rising Front, for takinghighobjects fi'^^^jffil^
'

VALVOLINI"
oravoiding too muchforeground

—
Shutter: Bulb, Time, and j f|**^^^gpr'^%

Instantaneous Exposures— Sheath very easily Loaded with j and
Plates or Films. GUNS, RIFLES, AND « HORSF BRAND"AMMUNITION rlUKCiij, £5KAl\l>»

DRITF rZ^.Tk^ fOMPIFTF
ammunition,

LUBricating oils
PKILL Ujg^m V^V/lYirLL \u25a0L. The Finest Stock and theFamous

in the Colony. \u0084 TT TnpT v-rt?
"

WITH BOOK Or INSTRUCTIONS. L ° CL
CYLINDER OIL.

Postage to anypartof New Zealand is. 6d.
CompleteOutfits fromBs. 6d., postageextra. A GreatStock of Up-to-DateHardwarein Every Department.
Order aKalonat once,as the supply islimited. Inspectionand CorrespondenceInvited.

WATKINS, STERICKER & CO., Ltd., FDWARn RFFfF & SOnTManufacturers' Agents and Importers, LUTT fAMXU IILLtL « O\/llOt
WYNDHAM STREET - - -

AUCKLAND. Colombo Street CHRISTCHLJRCH.
Sole Agents for the

'Kalon
' Camera. established 1856
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:F.S. GREENSHIELDS & CO.I
\\ Engineers and Importers, «>

;; Office- 27, LAMBTON QUAY WELLINGTON. < \
\ CONTRACTORS FOR THE SUPPLY AND ERECTION OF * *
+ ALL CLASSES OF MACHINERY AND PLANT

°
T __j >
** NEW ZEALAND AGENTS FOR* * Electric Construction Co., Ltd., Wolverhampton. \
[ "

Gardner
"

Gas Engines— Stationary and Portable Oil 4 >
t Engines,Launch Engines, adapted for either Kerosene or \u25ba, Benzine Fuel. A,

< • Erith's EngineeringCo., Ltd. Patent Automatic Under- <4>• feedStokers.

\u2666\u2666\u2666\u2666\u2666\u2666"\u2666^\u2666\u2666"\u2666\u25ba\u2666\u2666-f \u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666$

M©TOR ©OATS.
j

\ r

IMAKE A SPECIALTY OF MOTOR COATS.

LATEST FASHIONS!!!!
NEWEST GOODS !!!!!

Write for Samples, or TelephoneNo 2205.

W. F. NEWSON,
Merchant Tailor and Mercer,

CUBA STREET, WELLINGTON.
(near townhall).

C DICKINSON Manufacturer of Grand HotdBtlildillgS,*
IVice-Regal Cigarettes 0 TlicU Cf«d/>fIGARETTE MANUFACTURER, Pnce

,s M|xture
Z' ni*n &treet>

IGAR IMPORTER & TOBACCONIST.

jMERIDIAN LAMPSI
\u25ba

—
——^—

——————
n^———»—

* Twice as efficient as Ordinary Glow Lamps. Light Immediately **"
on Switching on. LAST LONGER. Cost of Renewals same as „ k

*\u25a0 Glow Lamps. No Delicate Parts to get out of order. « \u25ba"
PERFECT DIFFUSION OF LIGHT.

* *"
k GENERAL ELECTRIC CO.'SGenerators,Motors, Arc Lampsand Appli- «*\u25a0

h ances Supplied from Stock. <^-*"
ELECTRIC MOTOR DRIVES FOR MILLS, FACTORIES AND WORKSHOPS.

" *
Estimates Furnished for Electric Lightmg'andPower Installation of any Magnitude. „ „

"A E BROWN Electrical Engineer & Contractor, [
[ Office and Workshop :MARTIN STREET, J

'
Off ManchesterStreet. CHRISTCHURCH. \u2666

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

§ of powerusers is
drawn to the

Kbbvbb pulleys.

They are half the weightand
half the price of iron pulleys.

No Beit Slippage. BuiltHonestlyandBuiltRight.

WKITE CS TO DAY FOB LISTS
—

SAMUEL DfINKS & SON,
Manufacturers & Importers of Engineers'& Plumbers'Supplies.

10, BRANDON STREET, WELLINGTON.

*^^^^^^^^^^^^^^^^^^^^^^ and Showroom:
(DryPress Brick Works, Newtown. Stack145ttTi8tvT 3, HUNTER ST., CITY.

P CTP/VPJ EC Plumber, Gasfitter
ST. 01/^fLrLr4^, Locksmith,Electrician

102 LAMBTON QUAY, WELLINGTON, and
Telephone943. {Next Aidous.) General Repairer.

ACME Ga{s.&9 Oil

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

J. W. Wallace &» Co.,
54, VICTORIA STREET WELLINGTON.



March,i? 1906. PROGRESS.
97

paxercxs
...The WealtH of Nations

A PATENT gives you an exclusive right to
your invention for a term of fourteen
years. You can sell, lease, mortgage it,

assign portions of it, and grant licenses to
manufactureunder it. The value of a successful
Patent is in no degree commensurate with the
almost nominal cost of obtaining it. In order to
obtain a Patent it is necessary to employ a
Patent Attorney toprepare the specifications and
draw the claims. This is a special branchof the
legal profession which can only be^ conducted
successfully by experts. For nearly twenty years
wehaveactedas PatentAttorneys for thousands of
clients m all parts of the world. Our vast
experience enables us to prepare and prosecute
Patent casesand Trade Marks at a minimum of
expense. We shall be happy to consult with you
inperson or by letter as to the probable patent-
ability of your invention.

Handbook on Patents, Trade Marks,
etc., Sent Free on Application

BALDWIN & RAYWARD
PATENT AGENTS

Head Office, 71Lambton Quay, Wellington
Branch Offices

—
Auckland,Christchurch,Dtmedin,Invercargifl, &c.

The Progressive Photographers.

HARDIE SHAW STUDIOS.
Largest Studios in, the Colony.

We make a Specialty of Motor Car Photography.
Advertising Blocks and Modern Portraiture.

54 WILLIS STREET,
'Phone 1956. MORRAH'S BUILDINGS.

Artist and PhotoEngraver,
25a CUBA STREET EXTENSION,

<Phone 1983. WELLINGTON.

/kfiS. We have a number of
Stock Blocks suitable for

JKKL t^flt Drapers, Tailors, Chemists,
Jewellers, Agents, &c.

Let us know what you
Wm require and we will send
\u25a0I Proofs and Prices Designs

.^^B^L^ or Estimates, by return,

PALMER
AND CO.,

CONSULTING ENGINEERS
AND IMPORTERS.—-

VICTORIA ST., WELLINGTON.

i

STOCKS CARRIED.
Davey Paxman and Co.'s Portable Steam (enlarged

fire box) Gas and Oil,Engines. Highest prize-
takers at Royal Agricultural Society's Show.

Ransome's Wood Working Machinery,Carborundum
Manufactures.

Bradshaws " Conqueror" Circular Saws.

Specialists in Gas Producer Plants.

Have a BLOCK
OF YOUR
PREMISES,
PORTRAIT,
BILL HEAD,
OR A
NOVEL
ADVERTISEMENT.

Think this over

ALLDAY'S 8-10-25-h.p. Cars.

an English Firm niftlJT1 constructiot1' price'
established XIUHI weight, color. All
250 years. \u25a0\u25a0\u25a0**u \u25a0 \u25a0 English made.

Representatives: \u25a0Jif II
JENKINSON WWtULINGTON, and

4 CO., LTD.,

Motor & Cycle MACTCR
Works. IYIMOILIITON.
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"La Motosacoche"
"Bring your cycle and have a motor attached."

See article inMotor Section on the wonderful
MOTOSACOCHE, which has entirely revolu-
tionised the method of propelling cycles.

Retail Price of Motosacoche attachment, c O/\
ready for fitting: «* OV/«

To be had of Cycle andMotor Agents throughout the Colony.

Sole Wholesale Distributors for New Zealand:
HERBERT H. SMITH,

FARISH STREET, WELLINGTON.

DREDGES

fl. & T. BURT, Ltd.
Makers of F^nfHtlPPf*^

MlKinds of < *-*"y"**:d
Machinery. <^^ DUNEDIN.

MINING MACHINERY A SPECIALITY.

DREDGES ; SOLE MAKERS OF
Engines i Calder's Patent Stone Crusher.
BOIIyERS

'
(DOUBLE ACTING)

PEI/TON WHEELS ! Capacity, 15 Tons Per Hour.
p-r-piyrpq i Arrangements can be made forrumx-o I Crusher to be seen at work....
jr j-jtxvo This Machineis a DecidedImprovement on
FIyUMING, ETC. j Existing Types.

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

Enquiries Solicited

Not the Same as Others.

J|lBp MALTHOID
Va§SSBK&/ T*f\f\"CTT*Ti^ F.or all •.V£^i^<&V rvl It 1HIl\lf T classes ofXJJJERJX *^^^*^^^ busings.

TwentiethCenturyProduct, the resultof Twenty
Years' Experience in Roofing Manufacture

THE PARAFFINE PAINT COMPANY,San Francisco.
EBTABLIBHED 1884.

Samples and Prices from
J. lURNSICO., LTD., Auckland. E.REECE * SONS, CHRISTCHURCH.
H. WILLIAMS ft SONS, Napier. G. L. DENNISTON, Dunedin.
JAMES W. JACK, Wellington. THOMSON, BRIDGER t CO., Invercargili.

Pearson&Rutter,Ltd.
Butter and Cheese Merchants,

MANCHESTER, LIVERPOOL & WELLINGTON.
Arepreparedeither to Buy or to makeLiberalAdvances onConsign-
ments of Butter and Cheese for the English,African, andNew Zealand
Markets. ConsignmentsaSpecialty.

Telegram*: Cablegrams:"
PEARSON RUTTER," WELLINGTON.

"
PEARUTTER," WELLINGTON.

Codes: Western Union, ABC, 4th and sth Editions.

-
>\u2666\u2666\u2666\u2666\u2666»\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666+

|sS BLUTHNER
j> World's Foremost Piano.
'-[ BRILLIANT TONE
« I SUPERB APPEARANCE wI! PERFECT CONSTRUCTION TInquiries" *

are invited.

:: aa

IWELLINGTON PIANO CO.,. LIMITED.

;: 53 MOLESWORTH STREET, WELLINGTON.
\u2666\u2666\u2666\u2666\u2666 \u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666

Welsbach Light Company
of australasia, limited.

WELSBACH is the Name.
WELSBACH is the Light.

WELSBACH is the Best.

World's WoHds

WELSBACH is Cheapest.
WELSBACH is most durable.

WELSBACH is made in New Zealand.

NEW ZEALAND OFFICE AND WORKS:

48 VICTORIA STREET WELLINGTON.
AGENTS ALL OVER NEW ZEALAND.



The usual number of our pages has been nearly
doubled for this issue. Nevertheless, wehavebeen
compelled to holdover for future publicationmany-

subjects and illustrationsof an interesting nature.
We desire to thank the secretaries of the various

automobile clubs, and also private contributors,

for prompt and valuable assistance tendered.

BRIEF FOREWORD.

Progress
With which is Incorporated

Zbc Scientific IRevv

Published Monthly byBaldwin&Rayward,Patent
Attorneys,71LambtonQuay, Wellington,N.Z.

5,000 years Itis quite obvious that the heat
of the suncannotpossiblybesuppliedby anychemi-
calprocessof whichwe have the slightest conception,... This question is quite unanswerable, unless
there be chemicalagencies at workm the sun of a
farmorepowerfulorder thananythingwemeet with
on the earth's surface."

Next it was supposed that the meteoritesfalling
into the sun could generateheat sufficient tomain-
tain its energy. This also was disproved. Finally
then came Helmholtz's theory, based upon the
nebular hypothesis, that the heat of the sun might
bemaintainedby its owncontraction fromanebular
condition. Itis not too much tosay that inrecent
years this has been the accepted theory of science,
It has always been burdened, however, by the fact
that, on this basis, the sun could not have main-
tained its energy and have illuminated the earth
in the past for a timesufficient to account for the
observed geological changes. Professor Young
says m *-is

"
General Astronomy," "No conclusion

of geometry is more certain than this that the con-
traction of the sun toitspresentsize, fromadiameter
even many times greater thanNeptune'sorbit can-
not have been emitting heat at its present rate for
more than18,000,000 years, if its heat has really been
generatedin this mamier.

Finally,LordKelvinhas calculatedtheenergylost
in the concentration of the sun from a conditionof
infinite dispersion with the conclusion that it is" on the whole probablethat the sun hasnot illumi-
nated the earth for 100,000,000 years, and almost
certain thathehasnot done so for 500,000,000years.
As for the future we may say withequal certainty
that inhabitants of the earth cannot continue to
enjoy the light and heat essential to their life for
many million years longer, unless sources now un-
known to us are prepared 111 the great store houses
of creation."

We shall see that m radioactivity wehave,pro-
bably, anadditionalstoreof energy. We know that
there exists in the sun enormousquantities of the
element helium. We know, also, that heliumis a
decomposition product from radioactive sub-
stances,

— and finally we know that radioactive
substances generate enormous quantities of heat.
Itis, therefore, possible,and evenlikely, that there
exist in the sun's mass large quantitiesof radio-
active matter, and on this supposition it is easily
possible to increase to an enormous extent the
duration of the sun's age and heat in the past,
and its maintenance for untold millions of years
m the future.

Itmay beshown that the presenceof 3.6 grams of
radium in each cubic metre of the sun's mass is
sufficient to account for its present rate of emission
of energy, or, calculated m another way, that 2.5
partsby weight of radioactive matter inamillion
would keep the sun going. Rutherford concludes
that if the energy resident in the atoms of the ele-
ments is availablein the sun that the time during
whichthe sunmaycontinue toradiateat itspresent
rate may be as much as 500 times longer than the
maximumlimit affordedbyLord Kelvin.

We see thus that the depressingconclusion of the
older science that the earthmust come toanend ina
time short in comparison with its past duration,
was unwarranted. Itmay, however, be objected
to this conclusion that if the sun possesses radio-
activity, this radioactivity ought to be perceptible
on earth. But this is not so, for even the most
penetratingrays, the gamma-rays, would be practi-
cally stopped and absorbed by the earth's atmos-
phere whichis equivalent to 30 inches of mercury.

variousreliability andeconomyruns that havebeen
held during the past year. Another make secures
its cooling effects by permitting the cylinders them-
selves to revolve;but practically all of the others
make use of fans, one of the few exceptions being
that of alight four-cylinderrunabout, one of which
performed the feat of crossing the United States.
There is no question that the air-cooled car has
falsified the predictions of failure whichhave been
made freely in the past ; and the good results
secured are to be attributed to a careful study of
conditions and well-thought-out design.

We notice that the standard touring car for 1906
is fitted with spring-separated ball bearings in the
transmission and the wheels, with the choice of
roller bearingsfor therear axle, wheels,andcounter-
shaft. Ball bearingshave been inuse now for two
seasons,andmaybeconsideredas standardpractice.
The greater ease and smoothness of running are
attributed to shock absorbers, re-boundchecking
devices, and pneumatic tyres of large diameter.
Thestandardcar dependsfor ignitionupon the jump

spark, with high-tension magneto or storage bat-
tery. The valves are mechanically operated and
are interchangeable, two sets being used, one on
each side of the motor. The type car may carry
either cellular radiatorsor those of the finned tube
pattern, while some of the cars use flattened tubes
provided with radiating fins. The type car carries
two separatebrakes, oneof the expandingring type,
the other a bandbrake, acting withm and on the
outside of a drum on the rear wheel. The band
brake, workedby a pedal, is for ordinary use, and
the expandingring brake, which is applied by the
hand, is used for emergency. Finally, wenote that
the engine is controlled by separate spark and
throttle levers, mountedonstationary sectorsin the
steering wheel.
It is amatter of congratulation that the industry

has now grown to such, proportions that the manu-
facurers are enabled to turn out a standard car
which is at once superior m construction andlower
inprice.

[Price:6d Per Copy; 6/6 Per Annum posted,
or inadvance5/-WELLINGTON, N.Z., MARCH i, 1906,Voi,. I.— No. 5. Monthly.]

THE SUN'S HEAT.

PROGRESS
With which is Incorporated

THE SCIENTIFIC NEW ZEALANDER.

How does the sun maintain its heat ? This has
always been a problem of intense interest to the
human mind. It was at first supposed, naively,
that the sun's heat was maintained by ordinary
chemical combustion; that the sun was a burning
fire, and that when the coal, or what not, which
the sun was composed, was consumed, there would
be anendof lightand heatandlife. This beliefwas
shown to be untenable, amongothers by Professor
Tait who said:

"
Take (in mass equal to the sun's

mass) the most energeticchemicalsknown tousand
the properproportionfor giving the greatestamount
of heat by actual chemical combinationand, so far
as we yet know their properties, we cannot see the
means of supplying the sun's present wastefor even

Elsewhere in the presentissue wehave illustrated
and described individual cars, that represent the
progressin the artof automobilemanufacture; and
it is, therefore, our purpose in the present article
merely to outline what might be called the type
touring car, as evolvedduring the past ten years of
the industry.

The standardcar at the openingof the year1906
is a four-cylinder touringcar of 24 to28 horsepower,
weighing from 2,000 to 2,200 pounds,or a 30 to 35
horse powermachine, weighing from 2,200 to 2,400

pounds. The four-cylinder motor is housed m a
bonnet at the front, and the power is transmitted
througha three-speed,slidmg-gear transmission by
shaft driveandbevelgears to a live rear axle. The
wheels are distinctlylarger, being 32 to 34 inches in
diameter, with large tyres, 4 or 4% inches in dia-
meter. The standardcar shows marked improve-
ment in the arrangements for lubrication of the
engines, a continuous circulation being secured by
some form of mechanical force-feed oiler, the oil
passing through sight feed glasses carried at the
front of the machine on the dashboard. The
familiar leather-lined cone clutch has given place
to a multiple-discclutch, and as the discs run con-
tinuallyinoil, there is a certain amount of slip when
the discs are first compressed, so that the clutch
takesholdwithoutjar or jerk. This rendersit pos-
sible to starta car on the high speedfrom astand-
still. Although the majorityof the cars still make
use of cooling water and a centrifugal circulating
pump, there is evidence that the air-cooledmotor
may ultimately become the prevailing type, even

for the high-powered car. Two makers exhibit
thisyearsix-cylinder,air-cooledmotors. Theywere
encouraged to take this stepby the good results that
have been obtained by air-cooled motors in the

THE STANDARD CAR.
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" Swapping horses " used to be more common
than now. Exchanging cars is a practice some
motorists with a love of novelty and change are
trying toinaugurate.******

Queen Margherita of Italy intends next year to
make an incognito motor tour from New York to
San Francisco, where she and her suite of cars will
embark for Japan,whichshe will

"
do

" thoroughly
bymotor. ******

The Paris Herald, commenting on the Olympia
Show, says,

"
the people were pushing and shoving

as though they were taking part m a football
match, and Iam sorry to say the well-dressed
womenwereas bad as the men."******

The Italian Governmentoffers a subsidy of 500
lire (£2O) for eachfths of amileopened to the trans-
port by motor of passengers or merchandise. In
Great Britain a new line of motor omnibuses is
fought and often suppressed by small local authori-
ties whose interests are vested in horse-omnibus
or tram services. ******

Many tailors state that after their customers buy
a motor car their chest measurements increase
as much as two inches in a year. They say it is
not a question of the use of the chest muscles in
driving, so much as the deep-breathing exercises
involvedinpassing rapidly through the air. This,
perhaps,explainswhy somanypersonswithdelicate
lungs and weak chests have benefited so consider-
ably by motoring. ******

A letter lies onourdeskat the moment of*writing
from a friendwho as a forlornhope for tuberculosis
took some two years since to motoring. He now
writes, " A motorcar is asure cure for consumption.
Iam perfectly well, have changed from a sallow
wreck to a ruggedman, look fifteen years younger,
anddespitemy fifty-twoyears feellike amerelad."******

The British Government allows the road tools
of Ceylon to be putup at auction annually and sold
to thehighestbidder. The toll speculator is always
a native,and the prices realisedby the sale of road
tollshas gone upsince the motoristappearedon the
scene tobemulctedatallpossiblepointson the road.
How the moribund Highways Protection League
wouldrejoiceat the introductionof this system into
Great Britain. 1^ 'V-\ j******

A solarreflector furnacehas been designedfor the
purposeofobtaining veryhightemperatures. Tem-
peraturesabove 3,500° C.— higher than that of the
electric furnace

—
are looked for, says the Engineer.

Thereflectoris builtup of 6,170 elementarymirrors,
each 122 mm. by 100mm. (4.8 in. by 3.957 in.),
arranged side by side in parallel rows, and are
attachedby threadedstandards toaseries ofparallel
angle irons which runhorizontallyacross the frame.
Thewidthat the top is 35ft., atbase iBft.,anddepth
3eft. With a previously constructed and much
smaller furnace on similar lines a temperature of
2,000° C. was obtained.******

From acensus of opiniontaken atOlympiaweare
convinced that the car between 15 and 18-h.p. is
destined tobe themost popularvehicle for England.
It is sufficiently speedy for most, it picks up well
after a check and is verysuitable for Englishroads.
The

" carriage and pair" motorist will, of course,
want something livelier, of bigger horse power,but
the car wehavenamedis averysuitable type******

New languages still find supporters. One that is
now fast becoming first- favourite is Esperanto.
Writing from the Esperanto Club, London, Mr. G.
L.Brown states that of the 1200 languages already
spoken,

"
none are suitable for useby allnations."

This it is attempted to remedybyEsperanto. Since
it mayinterest our readers we append herewitha
sample :— "De tridek jarog en Germanujo tre pro-
gresadis la kemiaj industrioj. La valoro de la
elportado,kin jam en 1880superis per 125 milionoj
da frankoj la valoronde la enportado,nune superas
la enportadonper pliof 230 milionoj." When this
is translated it means:

"
For the last 30 years the

chemical industries have very considerably pro-
gressed in Germany. The value of the exports,
which in 1880 already exceeded the value of the
importsby 125 millionsof francs, now surpasses the
import by more than 230 millions."

Paragrams.

"
Where there were ten years ago a thousand

mockers of themachine whichcrawledfromLondon
to Brighton, there are to-day thousands of motor
devotees fascinatedby the plastic ease of its move-
ment, the swiftness of its progress, its obedience,
and reliability," is the comment of the Daily
Chronicle. ******

One notable advance of last year was made
by the generalandpracticalplanof quoting a price
for cars fitted with all the equipment necessary to
make them

"
ready for the road." The old plan,

so much for the chassis, a further sum for the body,
and sundry extras for lamps, horns, tyres, etc.,
was unsatisfactory tomost buyers. The fastidious,
however,canalways specifycertainmakes oflamps,
horns, tyres, and other

" etceteras."******
The Darracq concern has been successfully

floated as an English company, at a capital of
aspreferredordinary shares, and

5 per cent, debentures. The old 6 per cent, pre-
ference capital will be redeemed, but the
of ordinary shares will be untouched. The net
profits of this great concern for the last threeyears:

£112,313,1 12,313, and respectively. A
totalof .

Newspinning millsinEnglandnow being erected
number 16, and some of these are nearly ready for
work. Their totalequipment is 1,650,000 spindles,
and all willuse Egyptiancotton. The averagecost
of amill at the present time is about 24/- a spindle.

Air hoists are referred to in an article m the
Engineering Magazine by F. A. Waldron, who says
the airhoist hasbeendevelopedalong thelines which
the market has demanded, but except in foundry
work, to which it is peculiarly adapted, it is not
generally so popular as the electric hoist. It is
usedin the plunger and motor form, inplaces where
electricity isnot obtainable,or where work requiring
the use of the hoist willnot warrant the expense of
an electric installation.******

The New Zealand Government recently invited
tenders— first, for a direct steam service between
New Zealand ports and South Africa; second, for
a service between New Zealand ports and South
Africa, viaFremantle, withpermission tocall at one
other port in Australia. The steamers are to be
fitted with refrigerators to carry frozen meat and
produce. The rates of freight from New Zealand
to Fremantle are not to exceed the rates current
from time to time from Sydney and Melbourne to
Fremantle. A deposit of is to accompany
each tender,andm the caseof the successful tenderer
to be returned upon completion of a satisfactory
charter. Tenders will be received by the Secre-
tary for Industries and Commerce, Wellington, or
the HighCommissionerinLondon.******

The histoiy of the pendulumpractically begins
withGalileo'sbeautifuldiscovery of the isochronism
of the pendulum from the swinging chandelier in
the church at Pisa. This discovery was of great
value inmany respects,butinnonemore so than in
its application to the measurement of time. Soon
after thatgreat discovery the English clockmaker,
Graham, inventedthe mercurialpendulum,by which
the variation in its length causedby the difference
in temperature was fully compensated, and some
years later, Harrison, anotherEnglish clockmaker,
inventeda compensatedpendulum, which consisted
of aseries ofmetalbars havingdifferent coefficients
of expansion; so that two hundred years ago,as it
is to-day, the pendulum was the nearest perfect of
all the devices that have been employed for gover-
ning or controlling the motions of a clock mechan-
ism. The above is an extract from a paper readby
Ambrose Swasey before the American Society of
Mechanical Engineers.******

Spider lines in optical instruments are the only
threads available for their special purpose. The
spider lines mostly used are from one-fifth to one-
seventh of a thousandthpart of an inch ( 0002 in.
to .00014m.) in diameter, and maddition to their
strength and elasticity, they have the peculiar
property of withstanding great changes of tem-
perature; andoften when measuring the sun spots,
although the heat is so intense as tocrack the len-es
of a micrometer eye-piece, the spider lines are
not in the least injured. The threads of the silk-
worm, althoughof great value as a commercial pro-
duct, are so coarse and roughcomparedwiththe silk
of the spider that they cannot be used in such in-
struments. Platinum wires are made sufficiently
fine, and make most excellent cross wires for
instruments where low magnifyingpowers are used,
yet as the power increases they become in appear-
ance rough and imperfect. Spider lines, although
buta fractionofa thousandth of aninchindiameter,
are made up of several thousands of microscopic
streamsof fluid, whichunite and form asingle line,
and it is because of this that they remain true and

round under the highest magnifying power. An
instance of the durabilityof spider lines is found at
the Alleghany Observatory, where the same set of
lines in the micrometer of the transit instrument
has been in use since 1859. The placing of the
spider lines in the micrometers is a work of great
delicacy, andin somemicrometers thereareas many
as thirty, which form a reticule, with lines two one-
thousandths of aninch apart and parallelwitheach
other,under the highest magnifyingpower.******

The Panama Canal is likely to be a very costly
undertaking for the United States Government,
and the time of its building willprobably be equal
to that of a generation, if present estimates are
correct, statesPage'sMagazine. Mr. F. J.Wallace,
the chief engineerof the IsthmianCanalCommission,
has reported that a sea-level water-way across the
isthmus, although it would cost far more and take
much longer tocomplete than the three other canal
projects under consideration, wouldin the end be
best. Inhis opinion, the cost of the sea-level canal
would be about 60,000,000 as against
for a o-ft. level canal, and he thinks that twenty
years would elapse before its completion, or ten
years more than for a canal with locks.******

The preservation of posts set in concrete is
vouched for by Machinery, which regards the use
of concrete for this purpose as one of its most
interesting applications. A post that is set in
the ground unprotected would soon rot away.
A wooden post treated with tar and set in a hole
on a flat stone and surrounded by a firmly tamped
bed of concrete is practically indestructible, and
will furnish a sound, substantial foundation for
some years to come. The same plan is used to
some extent in the setting of iron standards for
supporting overhead electric conductors. The
smalldiameterof the poledoesnot give.the necess-
ary stability to prevent its being racked out of
place by the surging of the trolly wire; but if an
ordinaryhole dug for sucha pole is fitted withcon-
crete, it forms a mass 25 in. or 30 in. in diameter
and of a lengthequal to the depthof thehole, which
is solidly united to the pole, giving the latter
several times the stability that it would have if
set in earth alone. Moreover, the concrete pre-
serves the iron, andit might reasonablybe expected
that poles so set may rust away above ground
before the portion protected by concrete is ap-
preciably affected. ******

The new Lodge and Shiply lathe recognises the
electric motoi m its design, states the American
Machinist, for an extension of the stool beyond
the headstock end is provided to carry the motor,
which drives a gear upon a sleeve, concentric with,
but not touching, the lathe spindle. This gear
takes the place of abelt pulley, which is employed
when the lathe is to be belt-driven. In freeing
the spindle from all belting a good feature is intro-
duced, and so is the methodof combininganelectric
drive by simply replacing the belt pulley.
The lathe spmdle is turned, m fact, by an equal
coupleby meansof aclutch, andthere is no driving
pressure on its bearings. This must tend both to
accuracy of performance and durability. In all
classes of machinery, side pressure has been recog-
nised as more or less harmful, and it has been
stronglyurged as a reason infavour of the cycloidal
form of tooth as compared with the involute form,
whichhas been supposed to possess greater lateral
thrust. Probably the side thrust has been exag-
gerated in comparison with the ordinary pressure
on the bearings that accompanies any kind of
gearing. Of course, says our contemporary, one
always wishes to minimise these unbalanced pres-
sures, but it cannot always be so completelyeffected
as by the sleeve pulley of the Lodge and Shiply
lathes. ******

For the prevention of sea-sickness, an ingenious
apparatushas been introducedby anaval engineer
in Hamburg. The method employed is to largely
augment the oscillationperiod of the rollingmove-
ment of aship,andat the same time to diminishthe
amplitude of oscillation. These effects are
basedon the gyroscopic actionof a flywheelinstalled
onboard, and maintainingrapidrotation. A pen-
dulating movement is performed by the vertical
axisof the apparatusm the central plane of the ship.
On account of the rapid, continuous oscillationsof
the wheel, the vessel is rendered insensitive to the
effect of wavemotionso as to practicallyeliminate
any rolling movement.

Among gramaphone users the new post card
record is much indemand. This interestingnovelty
which is now obtainablem Melbourne, consists of
an ordinary picture postcard, on one side of which
is attached a small thin disc record of a celluloid-
like substance. The card can be transmitted by
post, and is usable by the recipient in any grama-
phone.
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Progress of the Motor.
LOOKING BACKWARDS IN 1905.

A RETROSPECT OF THE YEAR'S CONSTRUCTION AND EVENTS.
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THE RT.HON.R. J. SEDDON TOURINGTHE WEST COAST ON A 10-H.P. PEUGEOT. [Sarony,Photo.

attempt to automatically obtain a constant mix-
ture at all speeds of the engine. This is due to the
demand for quiet running at low speeds.

Water Circulation.
Although still very far from being obsolete the

old type of flanged radiator is steadily being dis-
placedby the tubular or honeycomb type of cooler.
The appearaceof the flanged radiatorhas inmany
cases been improved, and in some instances it is
encased ina metal framewhichalso forms the water
tank. Inmost cars some type of induced draught
is adopted. The majority of cars have one fan,
some two

—
one behind the radiator and another

formed by the flywheel arms. Scant attention,
however, is paidby some firms to the proper fitting
of their fans; so long as a small fan rotates some-
where about the square radiator that is, it seems,
all that they seek. The attempt to break up and
delay the current of air on its way through the
radiatorby means of spirals is a step m the right
direction. Although

"
pump" circulationis most

generally employed, the
"

natural)r (thermo-
syphon) system of cooling has several notable
adherents. A satisfactory feature is that gear or
chain drive is gradually superseding the old system
of the friction-drivenpump.

Transmission.
Although no remarkable advances have been

made, or canbeexpected,it would appearthatmore
care has been bestowed upon this partof the motor
car mechanism than on any other. There is a
continuance of the praiseworthy attempt to
reduce the number of steps. The problem is be-
comingmore involved to those who are anxious for
the minimum numberof gears inmesh, not only on" top-notch,"butalso onspeeds where powerwaste
ismost tobeavoided— thehill-climbinggears.

The cause of the worm drive, so firmly and suc-
cessfully espoused by two English firms, has not
obtainedany fresh converts, but transmissionby a
moreor less centrally placedchainiscertainlyon the
increase for cars of moderateor low power. Final-
ity m clutches has not yet been reached. The

HIS EXCELLENCY THE GOVERNOR, LORD PLUNKET,AND HIS 14-16-H.P. ARGYLL. [Sarony,Photo.

ignition being the increasing adoptionof the mag-
neto system, with, m some cases, accumulators as
a standby. Many makers have, however, entirely
abandoned the latter. In multi-cylinder engines
with accumulator ignition, the use of only one
trembler withdistribution mechanism is extending.
The

"
make-and-break

"
system of commutators

has been practically superseded by the " wipe"
system.

A brief glance at the more notable features of
improvement inmotor-car design during 1905 will
not be without interest to manyreaders. There is
evident a steadily growing tendency towards sim-
plicity, and freaks of construction are rarely seen.
There are, too, many improvements indetail, and,
at least in large cars, more uniformity of design.
For certain types of engines most makers are in
accord on the efficiency of such essential points as
the pressed steel frame, long wheel bases, magneto
ignition,and the mechanicalinlet valve. The cars
now built are chiefly of four classes, whichmaybe
differentiatedas follows :—(1):

— (1) Light single-cylinder
runabouts; (2) medium power two-cylinder cars;
(3) four-cylinder cars of medium power, including
a few three-cylinder cars; (4) high-powered four-
cylinder cars, including a few six-cylinders.

TheEngines.

Engines of two or four cylinders are the most in
vogue, except, of course, in cars of small horse
power, and have been immensely improved m
smoothness of working. Three-cylinder engines
have found but few advocates, although their
efficiency and capabilitieshave been amply demon-
strated by several makers. They are, however,
apt toberegarded as acompromisebetween the two
and four-cylinder engines, without the economy of
the first or the smoothnessof runningof the second.
The six-cylinder engineis as yet only foundin a few
cars of the most expensive type, but it has decided
advantages which may encourage its, adoption in
less luxurious cars. Separately cast cylinders are
coming into favour, perhaps because they are
cheaper, and permit a bearing betweeneach crank.
There is also a growing tendency to place the valve
chambers on opposite sides. Mechanicallysecured
water jackets are giving way to jackets cast round
cylinders. Camshafts andgears are not generally
enclosed in a gear case. Pipework is improved,
pipes are shorter, and of larger diameter. On
engineswith two or more cylinders, the mechanical
valve is graduallybeingdisplacedby the automatic
inlet valve. Another important improvement,
although not as general as might be liked, is that
accessibility of the crank chamber, crank shaft, and
bigend bearings has been studiedby designs which

permit the dropping of the lower half of the crank
case without dismounting everything else.

Ignition.

In the electrical accessories a marked improve-
ment is evident, the most notable feature regarding

Carburisation.
Improvements in carburisation are not much"
en evidence

"
and the automatic carburetter is

fairly generally adopted. Carburetters are now
found inpositions givingequal lengths of induction
pipes. They are simpler, although nearly all now
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The converted sinner makes the best saint.
Hence France and the Marquisde Dion are now the
greatest enemies to speed-race sinners. Says the
Marquis, " Speed— what is speed ? Speed can be
had easily enough." This is true

—
now. But if

France had not five years' motorracing behindher
she would not find speed ina car so easy to obtain.
America, on the contrary, is voting solid for speed.
Mr. Clarence G. Dinsmore says,

"
International

racesdo for motors what theDerby does forhorses."
Mr. Charles Glidden thinks discontinuance of road
racing wouldlower the standardofmotor breeding.
American importer? of French cars say that if
France persists in an anti-speed programme itwill
have a disastrous effect on the French industry.

A leadingAmerican motorpaper,commentingon
the fact that three Americans drove foreign cars in
the VanderbiltCup race,calls it aparodyonpatriot-
ism, and says Foxhall Keene, John Warden, and
GeorgeHeath, riskinglite and limb that anAmerican
trophy might not be won by America, "

may be
good sportsmen, but they are mighty poor
Americans."

ley andDr. Andrew;Examiner,Mr. M. A. Jenny;
Hon. Secretaryand Treasurer, Mr.M. A. Jenny.

The Vanishing Horse.
As manyas 25,420horseshavebeen divertedfrom

the tramways of the United Kingdom in the six
yearssince 1898. Thenumberemployedin the year
that endedMarch 31 was only 13,357.

Electrical energy is expanding so rapidly that
1,780 miles of tramway routes are now worked by
electricity,and only 209 miles by horse traction.

HON. T. W. HISLOP'S 12-H.P. LOCOMOBILE. MR. HISLOP HAS RECENTLY COMPLETED THE
TRIP TOROTORUAAND BACK, 1,1IOMILES, WITHOUT A MISHAP. [Sctrony,Photo.

cars a bad name. There is, however, now on the
market a much better class of car, in which the
principaldefects of the earlier types havebeen over-
come. The boiler has been replaced by a steam
generatorthat instantlyflashes the waterintosteam,
and the control of the fire, water, and oil is auto-
matic. Condensers are also fitted, and the mecha-
nism of the car has been simplified as well as
strengthened. Among the principal objections to
the steam car is the relativelysmall storagecapacty

metal-to-metal expandingclutch has not met with
the general acceptance which was prophesied for
it by enthusiasts, and many makers of repute con-
tinue to fit the leather clutch. The adoption of
a universal joint between clutch and gear box,
enabling the former to be easily withdrawn without
disturbing the latter, is becoming a very general
feature. In gear boxes the pattern with two
slidingsleeves seems the most popular,and there is
a laudable desire to avoid bringing lever through
the bottom of the gear box. Almost all the larger
cars have ball bearings to the gear-shafts. When
live axles are used, the driving wheels most fre-
quently runonextensionsof the axlesleeve. Several
forms of spring drive m connection with propeller
shafts are noticeable. The friction surfaces of
brakes are now more frequently renewable, andm
some themeans of adjustment arereally convenient.

Absence of Noise.
Motor cars have been considerably quietened

during the last yearor so, and it is rather interesting
to examine how the noise has been eliminated.
Most carburettersare now fitted with the automatic
air regulator, a device which is certainly agreat step
toproducinga quiet engine. Anotherpoint to look
to is the valve-gearing. At one time there was not
very muchattention paidm this direction, and the
half-time wheels were made very small, with the
result that they rang and chattered in a most
objectionable way. Now, however, we find very
broad gear wheels; fibre wheels are also largely
used, and consequently the valve gearing of the
modern car runs as quietlyas aclock. Outsideroad
wheelbrakesare a frequentsource of noise, as, after
theyhave worna little, they rattle in an annoying
manner. Now, however, the external expanding
brake is almost universally used, and of course,
ifproperly constructed, there canbe norattle about
them. In the latest models of most manufactures
long pistons are used, as it is found that they do
away to a large extent with the objectionable
knockingnoise in fast-running engines.

The Shape of the Bonnet.
A distinctimprovementis seenin the shape of the

bonnet fitted to many of the 1905 models. In
numerous cases they are of the square type, which
accords with the present fashion, and in some cases
verymuchlike those seen on the small cars of 1904.
Slight changes have been made, however, which
tend to improve the naturally ungraceful lines of

Where are the Steam Cars ?
Steam cars in the early days of motoring received
a considerable set-back by the introduction of a
number of cheap,light runabouts which ranwell for
a time, but soon got out of order, and gave steam

partownerof acar, anylady or gentlemaninterested
inmotoring,as well as importersof cars, areeligible
for election as members. At present- the officers
are :— President, Dr. P. H.Barr;Vice-Presidents,
Dr. Deck, Dr. Moore, Dr. Andrews. Dr. Gibbs,
and Mr. A. P. Lucas ;Committee, Messrs. Moore,
Mercer, Glasgow,A. P.Lucas, Martin, Vining,Bis-
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THE PRESIDENT OF THE NELSON AUTOMOBILE ASSO-
CIATIONAND HISNEW ARROL-JOHNSTON CAR.

[PhotobyMy.M.A.Jenny.

The Nelson Automobile Association is a pro-
gressive New Zealand body. Mr. M. A. Jenny,
who was also chiefly instrumental m founding the
similar association at Canterbury, established this
club m June 1904. Although at present only a
small body of about 20 members, there is every
reason to expect its steady growth. Any owner or

The Nelson Automobile Association.

for water and fuel. Some cars are, however, de-
signed tocarry sufficient of both to travel 150 miles.
The machinery occupies morespace thanthat of the
petrol car of approximately the same horse power,
thereby limiting the available room on the car.
The machinery is also more complicated than that
of a petrolcar, and more liable to get out of order,
the pilotlight especially beinga part that frequently
gives trouble. Moreover, the cost of running per
road mile is greater than that of a petrol car of
similar capacity and carrying power.

this type of bonnet, and to give it a neaterand less
bulky appearance. The square bonnet came into
existence with the honeycomb radiator, and it is

largely through the continued use of this type of
cooler or its equivalent that the shapehas been re-
tained. The chief mechanical reason for its use
is that it affordsaposition for the radiator mwhich
this part is protected to a large extent from dust
and dirt, and yet subjected to a good natural
draught. The arrangement also provides easier
access to the forward end of the crank shaft than
when the radiator is hung below the frame, and
reduces the lengths of piping m the circulation
system to a minimum. So far as the accessibility
of the motor is concerned,it wouldseem that some-
thing is lost, for the radiator in front, the mud-
guards over the front wheels on either sides, and the
dashboardat the rearenclose it ina fenced-mspace,
as it were, and considerablereaching must be done
toget at the lower parts.

There are many over-cautiouspeoplewho imagine
that thepurchase of a car is a risky investment.

102



THE SECRETARY OF THE NELSON AUTOMOBILEASSOCIATION, MR. M. A. JENNY, AND HIS 6-H.P. DARRACQ.

A few practically minded men on two continents
havebeen at work moreor less continually onsome
type or other of self-moving apparatus, for use on
the highways, for upwards of a century. But for
the greaterpart of the time, their efforts met with
scant, short-livedencouragement. The engineering
and mechanical foundations for new and indepen-
dent systems of locomotion were slowly laid, while
to constructive genius,busy withproblems of more
immediatepromise, these were things of occasional
speculation and experiment.

The progress of the last ten years of the nine-
teenth century brought new and vitallife into the
field. Electricity extended and specialisedits use-
fulness, co-operative means adapted steam power

By Robert Bruce

The Nomenclature of Automobiles.

LAYING UP A MOTOR CAR FOR THE
WINTER.

Before considering the workingparts of the car, it
is well to remove all loose parts and accessories,
such as the horn, lamps, baskets, floor mats and
spare parts. The lamps should be emptied of car-
bideor oil, the oil lamps washed withgasolene, and

ByHerbertL. Towel.

able, take out the balls and examine them and the
cups and cones for wear, using, if possible,a micro-
meter to cahper the balls. If the balls inany bear-
ing show the slightest signs of wear, replace the
whole set in that bearing, being sure that the new
balls caliper alike within one-half of a thousandth
of an inch. Ball bearings should be packed with
grease or vaseline, rather than oiled,and shouldrun
very slightly loose.

Drainall oil from the motor-crank case, from the
gear case and from the oil cups and tanks. Squirt
kerosene into the motor cylinders and crank the
motorrapidlyby hand, with the spark plugs out to

filling the boilernearly fullof water,whencold, then
introducingabout apint of kerosene, then running
off the water slowly. As the Kerosene floats on the
water, it will reach all the scale in the boiler from
top to bottom. The boiler should be left full
of water, not empty. The burner, pilot light and
vaporisershould becleanedinsideand out.

Drain the differential case ;wash it with kero-
sene, and oilafresh, as above ;and apply the same
treatment to all the bearings in steering gear,
countershaft, control mechanism, etc.

Disconnect the batteriesand clean the electrical
apparatus as may be needed. Storage batteries
shouldbe fully charged and given a small freshen-
ing charge about once a month, when not in use,
or else should be slowly discharged and the plates
washed, dried and laid away. The former treat-
ment is preferable. The batteries, whether dry or
storage,shouldbe leftinacool place,and if they are
removed from the car one should not forget to tag
the various wires.

Finally, give the body and running gear a good
cleaning, which for the body may be followed up
with a very little furniture polish or boiledlinseed
oiland a thorough rubbing withdry cheeseclothor
chamois. Polish the bright parts about the gear,
and grease the ironparts freely withvaseline.

Treated as above,your car willstand through the
winter or through the year without deterioration,
and will be ready for businesss as soonas the tanks
are filled.
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keroseneinto the oil cups, etc., and see that it flows
or ispumped to all the bearings. Ifit fails toreach
any bearing, it may be that the duct is stoppedby
dirt or waste. Investigate and remedy. If the
shaft bearings are oiled by splash, squirt kerosene
into them freely. If you know your car, you may
take the shafts out for inspection, but the novice
will find this a troublesome job. Planetary gears
may be flushed withkerosene,unless theyhaveraw-
hide pinions, in which case they should never be
touched with oil or other liquids. If wick feed or
wipers are used, wash them withkerosene or gaso-
lene.

When the motorand gear case havebeen cleaned,
oil them with small quantities of the lubricants
proper toeach.

If you have a steam machine, the scale inside
the boiler may be softened with kerosene by first

ahaltonthenelson-blenheimroad.[PhotobyMr.M.A.Jenny.nearertothespecialrequirementsofroadtravel,andtheall-roundpossibilitiesofthehydrocarbonsweredemonstrated.Mechanicallypropelledroaddevicesbegantoappearonallsides,inthisandothercountries,notinfrequentlybearingnamesasnewandstrangeasthemselves.Thephilologistwasnotcalledintoconsultation.Notonlycompletemachines,butindividualpartsandfittings,weretreatedinthesamemanner.Outoftheabundanceoftheofferingmanysurvived,butnonetriumphed.Anelementofgrimhumourwasinvariablyde-velopedfromanysituationrequiringlegaldefini-tionofthenewvehicletypes.Thepowersthatbe—fromnationalgovernmentstoeverydaypatrol-men—sufferedhumiliationalike,beingboundbyasortofconventionalityunknowninthewiderfreedomofpressandpublic.InEngland,notlongago,electricmachineswere,practically,relievethecompression.Thiscutstheoilandhalf-burntresiduumfromthecylinderwallsandpistonrings.Flushoutthecrankcaseandgearcasewithkerosene,andremoveanyaccumulateddirt.Pourthebrightpartspolished.Thehornmaybepolishedalso,andthefloormatscleanedofoilsofaraspossible,astheoilruinsrubber.Nexttobeconsideredarethetyres.Acommon,butshiftlessandwasteful,practiceistoleavethetyresonthewheels,merelyjackinguptheaxlessothattheymaybedeflated.Whentyresareleftonthewheels,theinnerandoutertubesareliabletosticktogether,andtherubbermaycrackandrot,especiallyifexposedtowarmthorsunlight.Thebodyshouldbejackedup,preferablyundertheframe,soastorelievethesprings,andthetyrestakenoff.Cleanthecasesoroutertubes,andexamineboththecasesandtheairtubesforcutsandleaks.Repairthesecarefully,asdirectedbythemakers,andwraptheinnertubesinFrenchchalkorflourofsulphur,foldingthemloosely,notcreasing.Wrapthecasesincloth.andputallawayinadarkcoolplace.Ifthetreadsareworndownsothatthefabricisexposed,thecasesshouldbesenttothemakerstohavenewtreadsvulcanisedon,assumingthattheyareotherwiseingoodcondition.Thismustbedoneassoonasthefabricshowsit-self,asotherwisethefabricwillrotandbeimposs-ibletorepair.Nexttodepreciation,thetyrebillisthelargestitemintheexpenseaccountoftheaveragecar,anditiswellworthwhiletogivethetyresallneedfulattention.Emptythewaterandgasolenetanks,andseethatnowaterremainsinradiator,pipesorcylinderstofreezeandmaketrouble.Emptythecarburetter,flushitwithgasoleneandseethatnowatergetsintoitduringthesubsequentprocesses.Takeoffthewheels,andcleanandoilthehubbearings.Ifthelatterhaveballsandareadjust-103



MR.GEO.BRADLEYONA5-H.P.HUMBERETTE.Thisisoneofthemostflourishingorganisationsfortheencouragementofmotoring.TheCanter-buryAutomobileAssociationwasformedprin-cipallyforprotectionpurposes.ThefounderwasMr.M.A.Jenny,andtheinitialmeetingtoformtheAssociationwasheldinOctober,1903.Themem-bershiprecentlystoodatninety-two,andthepresentofficersareasfollows:—President,Dr.Thacker;Vice-Presidents,Dr.C.M.Anderson,Dr.Diamond,R.M.MacDonald,Dr.Matson,W.E.Thompson;Committee,Messrs.G.Palmer,E.Sandstein,J.H.Parker,H.Thompson,W.E.isinseriousdailyservice,but"pushamobile"isstillinthehandsofthewitsofthepress.Outofthecrucibleoflongeruseandmoreseriousthinking,thebetterofallthesetermswillpasswiththeunlamented"horselesscarriage."Themostreasombleofthecompoundsof"auto"willneverbeheadedbytheschoolmasters,andoneneednotbesurprisedtohearthebareprefixitselfmoreofteninthefuturethaninthepast.Thegreatdangerisirresponsibleword-mongering—"automob,"aBostonoffering,forexample.TheastonishingReuben'sattempttodothesquarething,with"orterbemules"astheresult,ispreferabletothat.Sparedtheirresponsibleandtheoutrageous,neitherthenewsportitselfnoritsfollowerswillbeharmedbyanomenclaturebroadenedto*suititsmodestevery-dayneeds.TheCanterburyAutomobileAssoci-ation.isphilologicallyatfault,beingincongruousGreekandLatin,filteredthroughtheFrench,butwithavitalitypromisingtosurvive.2."Autodrome,"literallyself-runnmg.3."Autobaine,"automaticwagon.Eachofthetwolastnamedhasanadvantagemthatitscomponentpartsarehewnfromthesamelin-guisticquarry.Butbotharelackingmadaptation."Autodrome"mightdoforthevehicleitself,evenas"hippodrome";butrulesofgrammarwouldbeshatteredmanattempttomakeaverbofit,ortoaptlynameitsdriver."Autobaine,""auto-bainer,""autobaineress,"and"autobammg"(thesuggestionsofaneminentmechanicalengineer),mightberegardedasrightandproper;buthowmuchwouldbeleftoftheseriesafteradecade'scontactwiththeshorteningtendenciesofmodernspeech,isopentoquestion.Ontheotherhand,"automobile,""automobiling,"and"automobi-list,"(thelattersuitableforapersonofeithersex),arealreadypopularlyacceptable.Thesearelongwords,itistrue,buttheyrollmorereadilyfromthetongue'send,andarelesstroublesomethanmostshorteronescouldeverbecome.The"auto"isbeingmorefixeddailybecauseofitsuseaspartofthenamesofdifferentmotormechanisms.Auto-bus,auto-bell,auto-deliveryandauto-patrolhavecometobeusedwithoutthequotationmarkswhichinvariablyaccompaniedtheirearliestservice."Auto-gondola"and"auto-fiacre"are,however,yetinthegripofthequotationmarks."Mobile"hassomewhatthesameadvantageofadaptabilityas"auto,"anditsuseisbroadeningpartlyforthatreason.Thecommonrootofmove,motion,motorandmobile,namely"mo,"stillsur-THECANTERBURYAUTOMOBILEASSOCIATION.outsidethepaleofmunicipallegislation,butthoseofthesteamtypemighthavebeenclassedas"wildanimals"underSection64ofthePenalCode,whichread:—:—"Anypersonwhodrivesorleadsalongthepublichighwayawildanddangerousanimal,oravehicleorenginepropelledbysteam,exceptuponarailrod,unlessapersonofmatureageshallprecedesuchanimal,vehicleorenginebyatleastone-eighthofamile,carryingaredlightifinthenighttime,oraredflagifinthedaytime,andgiveswarningtoallpersonswhomhemeetstravellingalongsuchhighway,shallbeguiltyofamisdemeanour."ThisstatutewasinsertedinthePenalCodemanyyearsago,asaprotectiontopedestriansanddriversofhorsesfromdummyandtractionenginesusingthestreetsandroads.Thereisnorecordofthecon-victionofthedriverofaprivatesteamdrivenvehicleunderitsprovisions.Ontheothersideofthewater,also,theyhavehadtheirshareoftrouble,butlesssoinAmericathanelsewhere,sincethetermmotorcarhasbeen,andstillcontinues,mostfrequentlyinuseintheUnitedStates.TheGermanwarofficehascomeclosetotheoriginalideaintheuseoftheliteralequivalentforself-driver,whiletheEuropeanpolicehaveclassedthemvariously,butinthemainas"powercars,""powervehicle"and"powercycles."Frenchexperts,withoutreferringtoanimateorinanimateobjects,whethermasculineorfeminine,intheCouncilofStateinFrancehadrecentlytodecidethequestionwhetherthenewwordsdesignatingmotorvehiclesshouldinofficialdocumentsbemas-culineorfeminine.Theyweredeemedmasculine,despitethatmanywordsofsimilarformationarefeminine.AtouristdesiringtocrosstheUpperDanubewithhissix-horse-powermachine,broughtanewprobleminclassificationtotheferryman,whosetariffdidnotprovideforanysuchpassenger.Hadheknownthecapacityofthevehicle,hewouldverylikelyhavechargedaccordingly;buthewasconceptionforalongtimetocome;butitlendsit-selftoendless,fairlysensibleadaptations.Severalofthese,particularlysuchasstandforthemachineitself,arealreadyestablished,amongthem:—:—i."Automobile."Thisisatoncethemostcom-monandthemosttraducedtermofthemall.Itvivesbyitself,onlyintheclassificationofbooks.Butithasalreadybeendrawnupontoform"autimo,"and"tnmoto,"thelatterthetrademarknameofanindividualproduct.Inthepresentfreedomofword-making,itwouldbedifficulttodisenfranchiseeitherofthem."Electromobile"
THEAUCKLANDAUTOMOBILEASSOCIATION.
Marchi,1906.PROGRESS.circumspectlycautious,andmadeoutaticketfora"gocartdrawnbyhand."Theseinstancesaresimplytypicalandmightbemultipliedindefinitely,asshowingtheconfusionintheeyesofthepublicandofthelaw,concerningcarnaturesanduses,andhowpopularopinioncombineswiththeusualgrotes-quenessofthevarioustypesandmodelstoburdenuswithunsuitableandunreasonablenames.Inasmuchasthesethingswillnotwaituntilthedictionarieshavepasseduponthem,thebestcoursewouldseemtobetheadoptionofthemostaccept-ableforms.Itisimportanttokeepclearlymmindthediffer-encebetween"type"and"model"inmotorcon-struction.Ofthefirsttherearenecessarilyfew,sincetypefollowsthebroadlinesofpropellingpowers;whileofthelattertherearemultitudessincemodelisanyparticularsubdivisionoftype,whereverandinwhateverwaydeveloped.TheonlysafelyexistingtypesintheUnitedStatesto-dayaremostaccuratelyandconvenientlycharac-terisedaselectric,steam,andgasolenemotorvehicles—whichbroadtermsarecommonlyusedbytheindustryitself.Butthefancyofthepublicisnotthuseasilysatisfied.Itisnotcontentshortofseizingeveryappellationinsight,andoccasionallyevolvinganentirelynewone,usingeachandallwithunrestrainedfreedom.Atfirsttheterm"horselesscarriage"wasthemostpopularsincethenoveltyofthenewlocomotionseemedtobeinitsindependenceoftheusualanimalpower.Butthisphrasehassincebeenpracticallydroppedthroughtheweightofitsowninaccuracy,itsex-clusivenessbeingdisputedallalongtheline,fromtheox-drawnconveyanceoftheAmericanfarmtothejinrikishaofJapanandthebabycarnageoftheworldover.Itbecamefatallyirrelevant.Theprefix"auto"foundasurerhold.Itnotonlyexpressestheideaofself-sufficienryofpowerwhich,thoughnotentirelytrue,willremainthepopular104



tary,A.Cleave,Esq.AmeetingofthemembersisheldattheClubRooms,52Queenstreet,Auck-land,onthesecondTuesdayineverymonthat8p.m.,andthemonthlyrunisheldonthefollowingSaturdayafternoon.MR.W.G.T.GOODMAN,DUNEDIN,ANDHISS-H.P.DEDION.Thequestion,therefore,iswhichisthebettercom-promise,threecylindersorfourThethree-cylinderengineisthesimpler.Itisnotquitesosmoothinrunningand,ofcourse,atanyspeed,itmustpropelitscarwiththreeblowsorexplosions,whereinafour-cylindercartherewouldbefourofthesameeffort,butoflessindividualintensity;conse-quently,inthisrespectthethree-cylmderenginemustalwaysbeinferiortothefour.This,however,initselfisnotagreatmatter.Wonderfullysmoothrunninghasbeenobtainedwithoneortwomakesofthree-cylinderengines,andwhileitmighthavebeenevenbetterwithfour,theresultsweresogoodthatthemakerswerejustifiedmtheircontentionthat,sofarastheirparticularenginewasconcerned,allaveragerequirementsweremetbyitsexcellenceofrunning.Thereseemslittledoubt,however,thatfourormorecylinderswillbeusedbythosewho,ignoringallotherconsiderations,requiretheutmostpossiblesmoothnessofrunning,andthismustremainthecasetillitisdemonstratedthatthethree-cylinderengineispracticallyasgoodasthefour.OfficersoftheCanterburyAutomobileAssociation.[Standish&Preece,Photo.BackRow—E.Sandstein,W.E.Mills,J.H.Parker,Dr.F.G.Gibson,H.Thompson.FrontRow—R.M.Macdonald(Vice-President),A.E.G.Rhodes(Vice-President),Dr.Thacker(President),E.Norden(Secretary),W.E.Thompson(Vice-President).Toanengineerallthingsarepossible.Ifapetrolmotorwill,anddoes,drivea36-passenger'buseasilyandsafelyupanddowngradientsof1in10,whereitisadmittedlydangeroustouseelectrictramcars,thereisnoreasontodoubtitsabilitytosuccessfullyadaptitselftohorsetramcarsandthussavetheenormousexpenseofreconstructing'andequippingelectricaltramroutes.Certainlyatramcarhasnotthemobilityofmovementthatamotor'bushas,butthelattermaybeusedto-compensateforthisdisadvantage,andactasfeedertothetramwayandrenderunnecessaryanyfurthertramwayextensions.InEnglandmotortramcarsareconstructedshouldexistinghorsetramsnotbedeemedsufficientlystrongformotorpropulsion,butwhethernewmotortramsarepurchasedoroldtramsarefittedwithmotors,thesavingbyusingtheexistingtramwaylinesandthebenefittothepublicofincreasedandmorerapidtravellingfacilitieswillbeenormous.InareportontheInternationalTramwaysExhibition,inLondon,whichCouncillorsJamesMacfarlane,W.F.Russell,andJohnDallashavesubmittedtotheGlasgowTramwaysCommittee,theysuggestthatmanyfurtherextensionsofthetramways,considerationshouldbegivenastowhetheritmightnotbewisetoapplymotorpowertothecarsintheseoutlyingdistricts,insteadofequipping;anoverheadsystem.Mills,Dr.R.W.Anderson,"Dr.F.G.Gibson;Treasurer,H.J.Ranger;Secretary,E.Nordon.TheAssociationhasanofficialgarage,situatedinWorcesterstreet,Christchurch,andattachedtheretoareClubroomswithallconveniences.Visitingmotoristsarewelcometotheuseoftheserooms,whichcontainmapsofthevariouspartsofCanterbury.AtSouthCanterburythereisalsoanAutomobileClub,foundedbyDr.Barclay,thepioneerofmotor-ingmthedistrict.Brieflyspeaking,theobjectsoftheClubmaybesummarisedasbetterroads,morebridges,andageneraluseoflightsbyvehiclesusingtheroadsaftersunset.BeingformedmMay,1902,theAucklandAuto-mobileAssociationisprobablythefirstbodyofitskindestablishedmtheSouthernHemisphere.Agoodlynumberofmotoristsareenrolled,who,besidesownersorpartownersofcars,includeimpor-ters,andanypersoninterestedmthesport.Motorcyclistsarealsoeligibleforelection.Asubscriptionof£1is.perannumischarged,countrymemberspayingonlyhalfthisamount.Everymember,however,mustatonceappearforexaminationonbeingnotifiedbytheSecretary.Theexami-nationcomprisesthetheoryandpracticeofmotordriving(steam,electricorpetroleum).Thefol-lowingaretheoffice-bearers.—.—Patron,HisExcellencytheGovernor,LordPlunket;Vice-Patron,SirJohnLoganCampbell;President,W.B.Leyland,Esq.;Vice-Presidents,Drs.KnightandPurchas,andA.Meyers,Esq.(MayorofAuckland);Committee,Drs.PurchasandKnight,Messrs.Chattens,A.Skeates,PetfordandStuartMilne;Hon.Treasurer,J.A.Moody,Esq.;Hon.Secre-TheAucklandAutomobileAssociation.cylinderengineisawonderfullysatisfactorycom-promise,becauseitgivesmuchfreedomfromvibrationatallspeeds,anditisnotundulycom-plicated.Undoubtedlysixormorecylindershavecertainadvantagesoftheirown,buttheseenginesarefarabovetheaveragerequirements.thehorsetramswithpetrolmotors.Theex-penencesofPerth,Scotland,onthewhole,wenttoshowthatthiscanbesuccessfullydone.Itissomewhatsurprisingthatthosemunicipalitieswhohaveelectrifiedtheiroldhorsetramwayroutesdidnotfirstofallexperimentwithpetrolmotors.Marchi,1906.PROGRESS.
MEETOFTHEDUNEDINAUTOMOBILEASSOCIATIONi[Gliy,Photo.Withoutpeeringtoofaraheadintotherealmoftheturbine,someauthoritiesstatethattheidealengineisatwo-cylinderonewhichshallrunassmoothlyasthefour.Itisnotanimpossibleideal,theysay,butitcannotberegardedasapracticaloneatpre-sent,becausenosuchenginehasbeenmade,anditisquestionablewhetheritwouldbeworthwhiletomakeone,becausetheonlyobjectiontofour-cylindersworthmentioningistheextracomplica-tion.Atwo-cylinderengmewhichgavethesameresultsasthefourcouldscarcelybeasimple,single-actingtype.Thequestionariseswhetherthethreecylinderenginecanbetakenasareasonablecom-promisebetweenthetwoandthefour.Inregardtothethree-cylinderenginesagreatdealofmisunder-standingundoubtedlyexists.Thosewhoardentlybelieveinthemsaythattheyarebetterineverywaythanfour-cylinderengines.Thosewhoobjecttothemimplythattheyarenogoodatall.4sisgenerallythecase,thetruthliesmidwaybetweenthetwo.Forbalanceofreciprocatingandrevolvingpartsthethree-cylinderenginehasnotbeenprovedequaltoafour,andwhenthedistributingelementoftheexplosionbehindthepistonisintroduced,thefour-cylinderisunquestionablythebetterengine,sofarasabsenceofvibrationandhigherfrequencyofimpulseareconcerned.Sofarassmoothnessofrunningisconcerned,itmaybesaidthemorecylindersthebetter,astheirturningeffortoftheenginebecomesmoreandmorenearlycon-stant.Ontheotherhand,itisfoundthatthefour-ThedirectorsandshareholdersintheDaimlerMotorCompanyaretobeheartilycongratulatedonthesplendidyear'sbusinesstheyhavehad.Anetprofitofhasbeenearned.Thepros-perityofthecompanymaybeascribedtothe33-40h.p.modelwhichhashadsuchatriumphalseriesofsuccesses.MotorTrams.Thenumberofmunicipalauthoritieswhoareconsideringtheadvisabilityofpropellingtheirhorsetramcarsbypetrolmotorsissteadilyin-creasing,andthereislikelyinthenearfuturetobeabigdemandforserviceablemotorsforthispurpose.Wedonotadvocatetheconstructionofpetrolmotororelectrictramways,butwemustadmitthatwhereatramwayismexistencethemosteconomicalmeansoffurnishingthepublicwithafastandefficientpassengerserviceisbyfittingTheProperNumberofCylinders.105



PROGRESS.Marchi,1906Manybelievethaterelongsomestartlingimprovementsmaybeintroducedthatwillrenderthecarofto-dayobsolete.Anyhow,theyaffirm,agreatdropinvalueswillbeexperienced.Suchopinions,however,areutterlyfallacious.Sosatis-factoryastageofdevelopmentinthemotorcarhasbeenreachedthatsuddenchangesinconstrue-TheWellingtonAutomobileClubwasformedinJulylastbyMr.C.M.Banks,thepresentSecre-tary.HisExcellencytheGovernor,LordPlunket,isPatronoftheClub,andtheotherofficersare•—President,HisWorshiptheMayor;Vice-Presi-dents,Drs.CollinsandYoung,Messrs.A.deB.Brandon,C.Elgar,T.M.Wilford,M.H.R.,andW.H.P.Barber,M.H.R.;Hon.Treasurer,Mr.H.R.Dix;Auditors,Messrs.H.WardellandF.N.R.Meadows;GeneralCommittee,Messrs.R.T.Turn-bull,J.H.Owen,T.Inglis,J.N.PalmerandDr.Purdy.Therearenow39members,ofwhom30owncars,anditisexpectedthatboththemembershipandthenumberofcarswilllargelyincreaseeveryyear,asthereisnodoubtthatpresent-daycarsaremeveryrespectsatisfactory,andmotoringhasanundeniablefascinationforoldandyoungpersonsofbothsexes.WellingtonAutomobileClub.IsitSafetoBuy?onlyproducedtwelvemonthsagoforthefirsttimehasprovedawinnerineverysenseoftheword.Reocarsaremadeinfourtypes—the16-h.p.two-cylindertouringcar;the8-h.p.runabout;the24-h.p.touringcar,andthe16-h.p.'bus,carrying10passengers.AllpartsoftheReocarsaremadeunusuallyaccessible.Ourillustrations,suppliedbytheScottMotorandCycleCo.,showa16-h.p.con-vertibleReoasafasttwo-seaterandtonneau.Notforamoment,however,mustitbeimaginedthatastageoffinalityhasbeenreached;nothingofthekind.Butprospectivepurchaserscanbanishallfearsthatacarwilleverberenderedoutofdatebeforeitismanymonthsoldbysomeunexpectedanddrasticchange.Thereisnoreasontodoubtthatthedevelopmentofthecarisnowproceedingonthoroughlysoundprinciples.Withmoderncarsthetrialswhichsofrequentlybesettheunluckymotoristofthreeorfouryearsagoseldomoccur.frompassinghimoveraspaceoffiveorsixmiles.Atlastthefarmerletthecarby.Butthispromptlystoppedshortinfrontofthewaggon.Tothefarmer'sshoutstogetoutofthewaythemotoristpolitelysaid"Sorrynottoobligeyou,thecarhasbrokendown."Thefarmersworeahalfhourandperspiredanotherhalfhourtoremovetheobstaclemfrontofhishorses.Whenthemotoristthoughttheyokelsufficientlypunishedhereleasedhisbrakesandsoonspedoutofsight.THEWELLINGTONAUTOMOBILECLUBAT"THEOAKS,"TAITA.[Sarony,PJIOtO.16-H.P.REOCONVERTEDTOTONNEAUWITHHOOD.16-H.P.2-CYLINDERCONVERTIBLEREOOnereasonforthisimmunityfromtroubleisthatmakersgenerallyhavenowthoroughlymasteredtheartofbalancingthemotor,thebenefitsofwhicharemosttobenoticedinthefour-cylindertype.Thenetresulthasgivenasteady-runningandflex-ibleengine,whichonlyrequiresaproperlygradedcarburettertoensureitsworkingasresponsivelytothethrottleasasteamengine.Anothercauseoftrouble—ignitionfaults—hasbeenwell-nighremovedbytheperfectingofmanyminordetailsintheelectricaloutfitwhichintheearlydayswereofinferiormake,andnotwarrantedtostandvibrationorroughusage.Theperfectedsystemnowadoptedforinsulatingthewiresisoneverypertinenttothesuccessofmodernignition.Greatstrides,too,havealsobeenmadeinanotherimportantitemoftheelectricaloutfit—thecommu-tator.Improvedcarburetters,cam,andcamshafts,andabetterselectionofmaterialforspecialpur-poseshavecontributedtheirsharetothecommonendofthedesigner—areliableanddurablemachine.Developmentisalsotakingplaceintheclutchandtheslidingchange-speedgear,buttheprocessofevolutionisnecessarilyslow.Perfectionorfinalityhasnotbeenreached,butwill,ifever,onlybeattainedbyagradualandnaturaldevelopment.TheReoCar.ReomotorsaremanufacturedbyMr.R.E.Olds,whomadetheearlymodelsofOldsmobiles,andisthefatheroftheAmericanmotor-cartrade.Hehasalwaysaimedatturningoutasimpleandreli-ablecaratapopularprice.TheReocaralthoughtioncannotbeexpected.Generallythebuildingofcarsisnowproceedingonwell-recognisedlines.Onlyafterprolongedexperimentsaresuggestedimprovementsaccepted,andtheiradoptioninvehiclesisgradual.Infact,atnostageofauto-mobilehistoryhasasuddendepreciationmvaluesbeenexperienced,anditistheremotestofpossibili-tiesto-day.Quiteanup-to-dateworkshopistobeseenattheTheatreRoyal,Melbourne.Itispresidedoverby-Mr.W.Osborne,whoiseveronthelookoutfornovelties.ThesearekeenlyappreciatedbyMr.BlandHolt,whoisakeenadvocateofthem.Anoriginalconceptionwherebyastageeffectisim-proved,orhaseliminatedfromittheelementofchance,findsinstantfavourwiththelesseeoftheRoyal.Anill-conditionedfarmerwithateamofwalkinghorsesonanarrowroadhadpreventedamotorist106



placedwithineasyreachofthefoot,andsupplythepressureofairtoblowthehorn.Thefournotesareproducedbypressingpistonkeyssimilartothoseusedonacornet.Withthisinstrumentonecanplayallthetunefulcoachingcallssofamiliarinthelastdecade.ANEWHORN,Theemissionofunburnt,orpartiallyburnt,evil-smellingsmoke,withtheexhaustgases,eithermtownorcountry,isaserioussourceofannoyancetoroadusers.Thereis,however,noexcuseforanyonetoregularlypermitsmoketopouroutwiththeexhaustfromhiscar.Thewholecause,itisperhapssuperfluoustomention,issuperfluityoflubricatingoilinthecylinders.Whentheengineisfittedwithalubricatingsystembywhichtheoilismeasuredoutmdosesoftherequiredamount,andisdeliveredregularlybyaforcedfeedtothecylinders,thereispracticallynodifficulty.Inthiscase,ifthefeedisadjustedinthefirstinstanceuntilthecarrunssmokelessly,nosmokeneedbefeared.Whereordinarysplashlubricationisemployed,theleveloftheoilinthecrank-chambermustbecarefullyadjusted,aswellastherateatwhichfreshoilisfedintoit.Withthoserequirementsproperlyattendedtotherewillbenosmokyexhaust.Itshouldnotbeforgotten,however,thatwithanygravity-feeddevice,whatisaproperadjustmentincoldweatherwillnotanswerinhotweather,astheviscosityoflubricatingoilvariesconsiderablywiththetemperature.Eventhoughthesamegradeofoilisregularlyused,acertainamountofadjust-mentisoccasionallynecessary.Ifthelubricationisproperlymanaged,theex-haustshouldbeunobjectionable,except,possibly,whentheenginefirststartsrunning.Toavoidthis,theengineshouldbestartedinthegarage,andanyoilthatmayhavesettledintheexhaustpassagesallowedtoescapebeforetakingthecarout.Finalexhaustpipes,fittedsothatthegasesissuestraightoutbehindthevehicle,shouldalsobeavoided.Amedicalmotorist,writingtotheBritishMedicalJournal,mentionsaninventionofhisownpecu-liarlysuitedtoasmall-powerdoctor'scar.Thisconsistsofaglassscreenfittedataninclinedanglesothatthetopofthescreencomesjustovertheheadsofthoseoccupyingthefrontseats,protectingthemfromwindandram,andofferinglittlewind-resistanceseeingthatthewindplaysalonginsteadofdirectlyonit.Thedoctormentionsthathisownisofordinarywindowglass,costbutafewshillings,andheallowedthecarpenterwhomadeittotakeoutapatent.ACheapScreen.Aneffectiveandaccuratespeedindicatorisanaccessorythatundoubtedlyaddsmuchtotheplea-suresofthepush-pedalandthemotorbicycle.Suchaninstrumentisillustratedherewith,theoriginatorbeingMr.RobertGoodlad,anexperiencedEnglishchronometermaker.Theindicatorisattachedtothecyclebymeansofastrongclampfasteningonthefrontfork,justbelowthecrown.Themechan-ismcomprisesaminiaturecentrifugalfan,revolvingmanair-tightcompartment.Theairpressurecreatedimpingesonasmallarmlikea\u25a0windmillsail,whichisfreetorevolveandturnapointeronanindicatingdial,showingthevariousspeeds,accord-ingtothevelocityofthefan.Betweenthewind-millarmandthepointerintervenesafinehairspring,fittedonaneccentriccam,bywhichitspres-sureisraisedtobringthepointerbacktonormal,asthespeedofthefanisvariedbythespeedoftheroadwheel.Thetransmissionisbyfrictionpulley,whichisheldmcontactwiththerimoftheroadwheelbysuitableclips,andthencebyencasedflexibleshafttoindicator,whichmaybeclippedinanyconvenientpositiontothehandlebar.KnowYourSpeed.Dunhill'sfour-notehornisanattractivenoveltyforenthusiasticmotorists.Thehornisfastenedtothesteeringwheel,andisconnectedbymeansofaflexibletubewithabellowssecuredbeneaththefootboard.Thebellowsareworkedbyaplunger,Four-noteHorn.TheSmokyExhaustNuisance.createdhasproducedaconsiderableeffectonthemanufactureofthehighergradesofsteel.Someideaoftheimportanceofthemotoringindustrytotheup-to-datesteelmakercanbegatheredfromthepaperreadbyDr.LeonGuilletton"SteelUsedforMotorCarConstructionin,France"atlastyear'smeetingoftheIronandSteelInstitute(Eng.).Thechiefsteelsusedarenickelsteels,chromesteels,siliconsteels,chrome-nickelsteels,andsteelsofmysteriouscomposition.Theuseofsteelswithalowcontentofbothcarbonandnickelhasbecomegeneralinthemotor-carindustry,butwhenitisdesirabletoavoidtheoperationsofcase-hardeningandquenchingasteelcontaining7percent,ofnickeland0.12percent,ofcarbonmaybeused.Steelswithalownickelcontent(1(1to6percc-1.)andamed-iumpercentageofcarbon(0.25to0.4)areemployedchieflyforshafts,forgmgs,axle-journals,axles,bear-ingsandvarioussections.Theuseofsteelscontainingfrom10to30percent,ofnickelhasbeenabandoned,butthosecontainingfrom32to36percent,with0.12to0.2percent,ofcarbonhaveanimportantapplicationmmakingvalves.Chromesteelsareem-ployedforbearings,andsiliconsteelsforspringsandgearing.Tungstensteelsmightservethesamepurpose,buttheywouldbemoreexpensive.Chromenickelsteelscomeinforuseinshaftsandjournals(withC0.25—0.45,Nis—6,Cr.0.5—1.0percent.),andforaxlesandforvalves(withC0.55—0.75,Ni21—23,Cr.1.5—2.5percent.).Thenthereisthenew"UY,"withremarkableproper-tiesandmysteriouscomposition,whichisbeingusedforcrankshaftsandgearing.KingEdward,whokeepsacarefulmotorlogbook,andhascompletedalargenumberofcarmiles,saidrecentlyinaprivateletter,"Iamgratefultothemotorcar,sinceithaspermittedmetoseemycountryasIshouldneverotherwisehavebeenabletoseeit.AndIthinkmycountryverybeautiful."KingAlphonso,ofSpain,hasjusthadhisfirstex-perienceofamotorcarandballoonchase,andofferedseveralvaluableprizesandenjoyedthesportim-mensely.ThechasewasorganisedatMadridinhonourofthePresidentoftheFrenchRepublic,andKingAlphonsodrovehiscarforsixhours,andwhenhecaughtaballoonHisMajestypersonallyassistedtheballoonistsintheirdescentanddeflationmanoeuvreswiththezest,ardour,andmuscularenthusiasmforwhichheisnotable.RoyalMotorists.Marchi,1906.PROGRESS.
NEWSPEEDINDICATOR.CONTAINERFORDISSOLVEDCARBIDE.WILLLIGHTANACETYLENELAMPFOR40HOURS.Amongtheimprovementsgraduallybeingintro-ducedinthehigherpricedcars,themostimportant,butthemostdifficulttosee,areimprovementsinthequalityofthemetalemployed.Alreadythedemandforthehighestpossibleclassofshock-resistingmaterialwhichmodernautomobilismhasSteelforMotorCarUse.Thejudgeswereatfirstdisposedtobescepticalofthevalueofthisdevice,butinpracticalusetheyfoundittobemoreresilientthanmanyofthepneumatic-shodwheelstowhichanti-side-shppmgapplianceshadbeenfitted,and,hadthespringswithstoodhardusageontheroad,thisexhibitmighthavetakenahigherplace.Itisthe_bestnon-slippertried,andnogrease,mudordustweremetwiththatitfailedtonegotiate;itisatitsbestonveryunevensurfaces,andatitsworstonwell-laidstonesets.Itis,however,decidedlyslowerthanapneumatic,andthe"dragging"isveryperceptible,especiallyuphill.EXAMPLESOFNON-SKIDSAcetyleneforMotorLamps.Innoneofitsmanyfieldsofapplicationhasdis-solvedacetyleneprovedmoresuccessfulthaninmotorcarlighting.Itdoesawaywiththenecessityforcharging,cleaningoutandrecharginggenerators,andavoidswaste,smellandburnertroubles.Theprocessis,briefly,asfollows:—Thecontainersarefilledwithaporousmaterial,soakedwithachemicalwhichhasthepeculiarqualityofdissolvingiootimesitsownbulkofacetyleneunderslightpressure.Asthispressureisreleased,acetyleneisgivenoffaspuredrygas.InGreatBritainthesolerightforthemanufactureandsupplyofdissolvedacetyleneinaformsuitableforlightingmotorcarsandsuchvehicleshasbeenacquiredbyAlfredDunhill,Ltd.InacompetitionrecentlyinstitutedinEngland,totestthesuitabilityofthevariousformsofnon-skidsformotorcycles,33deviceswereentered.Thesuccessfulcontrivancesareillustratedherewith.Thehighestawardwasobtainedbyasmooth-treadedrubbertyre,onwhichwassewnanarrowserpentinebandofrubber.Inactualmanufac-turethisbandis,ofcourse,mouldedonthetread.SecondprizewasawardedtotheGrosesteel-studdedleatherband.Thedevicethatsecuredthethirdprizehasthemeritofsimplicity,foritisnothingbutanumberofsmallmetalboltspushedthroughthecoverfromtheinside,andsecuredmplacebynutsontheoutside.MostcuriousofallisthespringtyreofMr.W.H.Robson,whichsecuredfourthprize.Thespiralspringsaredetachableandarefixedtothespecialrimbywedges.Itissaidtobeasplendidnon-shpper,andis,ofcourse,unpunctur-able.Itschiefdefectisthenoisethespringsmakeuponallroads,butparticularlyuponstonesets.Non=skidsforMotorCycles.107



24-PASSENGERSTRAKER-SQUIRE'BUS,FITTEDWITH24-H.P.ENGINE.400OFTHESE'BUSESHAVEBEENORDEREDBYLONDONOMNIBUSPROPRIETORS.THEMOTOSACOCHEATTACHEDTOANORDINARYBICYCLE.Avehicleofthistypecanalsobefittedwithahoodandweatherscreen,sothatthepassengersareentirelyprotectedinbadweather.Sinceitsintro-duction,thiscarhasbeenmostsuccessful,andhassecuredthehighestawardsinvariousreliabilitytrialrunsandhill-climbingcompetitions.Twostylesofbodyaremade(RoideBeigebucketseatandphaeton),eitherofwhichmaybefittedatthepuchaser'soption.Theselectionmustbemadewhentheorderisplaced.The8-h.p.tonneauisanewimprovedtypeoflight,four-seatedcar,capableofmaintainingagoodaveragespeedonthelevel,andpossessingexcel-lenthill-climbingqualities.Thiscarhaslatelybeenentirelyre-designedtosupersedetheold7^-h.p.,andisnowpracticallyasmallmode]ofthe12-h.p.car.Thewheelbasehasbeenlengthened,andparticularattentionpaidtothesuspensionofthecar,thusmakingitverysmoothandeasyrunning.ThemotorandgearingareentirelyenclosedandprotectedfrommudanddustbyaWOLSELEY8-H.P.TONNEAUWOLSELEY6-H.P.LIGHTCAR,structionisofasubstantialcharacter,makingthecaramostserviceableoneforhardwearandtearmallweathers.Thistypeofcarhasbeenlargely-adoptedbydoctorsandprofessionalmenforbusi-nesspurposes,asbyitsuseithasbeenfoundpossibletoeffectasavingofmanyhoursinaday'swork.fiveminutes,anddetachedtherefrominsixtyseconds.Thistubularsteelframeplaysamostimportantpart,asthemannerinwhichitisattachedtothebicyclemakesthecycleframeconsiderablystronger.Ifasimplebowstringisaddedtothefrontforks,abicycleisstrongermanytimesthanifwithouttheMotosacocheattachment.Anotherimportantpartthatthistubularframeplaysistoabsolutelyabsorballvibration,becausebeingprac-ticallysuspendedinsidethecycleframebythewingedscrewstheshockscausedbytheexplosionneverreachtheframeofthecycleatall.Thesilencerissoeffectualthatbyproperlyregulatingthecontrolleversalmostsilentrunningcanbeattained.InlookingovertheMotosacocheoneisstruckforciblywiththesimplicityofthearrangement,nearlyallwiringandconnectionsbeingdispensedwith,andtheevidenceofperfectworkmanshipdisplayed.Perhapsthisisnotsosurprisingwhenwe"rememberthatthefactoryofMessrs.Dufaux&Co.isinGeneva,"wherethewatchescomefrom."ItseemshardtobelievethatacyclewiththeMotosacocheattached,thetotalweightbeingabout601b5.,canassatisfactorilydotheworkastheheavymotorcycle,weighinganythingfrom130toiBolbs.ormore,yetitappearsquitepossibleafterexaminingitsrecordofperformances,amongstwhicharetobefoundthefollowing:—GreatEnduranceRace,Pans,1903,of620miles,Istand2ndprizes;Istgoldmedalforregularityofspeed;IstgoldmedaloftheAutomobileClubofFrance,beating127competitorsfromallcountries;Endu-ranceRace,MilantoNice,1904,goldmedal,diplomaofhonour,highestawards;RoadRaceTrelex,St.Cergues,Istand2ndprize.Comingnearerhome,theMotosacochematchedagainstallcompetitors,someonmotorsdeveloping3^h.p.,cameIstand2ndintheKemsleyCup,SydneytoMelbourne,adistanceof620miles,portionsofwhichcontaintheworstroadsinthecolonies.Itispleasanttonotethattheinventorsaremeetingwiththesuccesstheydeserve,astheyhaveTHEMOTOSACOCHE,DiamondtoolshavebeenablydiscussedbyMr.G.C.HennmgbeforetheAmericanSocietyofMechanicalEngineers.Itappearsthathardrubberpaper,hardstone,andhardenedsteelcannotbereadilyworkedbytheuseofsteeltools.Toolsofamuchhardermaterialarerequired,andforthisreasondiamondisused.Thediamondisoftwokinds,totallydifferentmappearanceandquality.Blackdiamondhasaverydarkpurplebrowncolour,isanamorphous,granularstone,withrarelyany-crystallisationvisibleortraceable,andiscalledcar-bonorblackdiamond.Itisthehardestmaterialknown,andhasgreatstrength.Bort,ontheotherhand,isentirelycrystalline,andgenerallytrans-parent,andofallcoloursoftherainbow.Someareasclearandtransparentasglass,andthiskindisconsideredharderthananyotherbort,exceptsomewhichisalmostblack.Bortisextremelybrittle,andisreadilyfracturedorsplitinthethreedirectionsofitscleavageplanesparalleltothesidesoftheoctahedralcrystal,inwhichshapeitismostcom-monlyfound.Thedodecahedralcrystalsarealsoreadily"cleaved"inasimilarmanner.Inspiteoftheverygreathardnessofallkindsofdiamonds,theyarereadilysawn,drilled,cut,andpolished;carbon(blackdiamond)cannot,however,bepolished,asisthecasewithbort.Diamondcutsdiamond,whilesteelsawsanddrillsandcast-irondiscs,chargedwithdiamonddust,areusedfortheotheroperations.Allkindsofgrindingwheels,beingmadeofextremelyhardmaterials,aremostreadilykeptfreefromfillingorglazing,andimperfectshapebydiamondtools.Incertainclassesofwork,wheregreataccuracyandprecisionareprimaryrequirements,orextremelyfinelinesareessential,thediamondistheonlymaterialthatanswersthepurpose.Thuslithographers,engravers,andscale-markersusethemforfinework.Prosperityisshownmthebalance-sheetofArgyllMotors,Ltd.,whichshowsanetprofitofontheyear'swork.AmongtheassetsarethenewworksatAlexandria,valuedatandnewmachineryplant,etc,atotalof£122173.WolseleyCars.The6-h.p.lightcarhasbeenproducedtomeetthedemandforalight,two-seatedvehiclethatcanbeeasilydriven,andlookedafterbytheownerwithoutnecessitatingtheemploymentofachauf-feur,andwiththisviewthedesignhasbeenworkedoutonthesimplestpossiblelines,whilethecon-reliabilityandhill-climbmgqualities.Itispur-poselyconstructedassimplyaspossible,withoutsacrificeofefficiency,sothatitispossiblefortheownertoquicklylearnhowtodriveandattendtowhatadjustmentsmaybeneededfromtimetotime.Inpublicreliabilitytrialsandhill-climbingcompetitionsduringthepastthreeyearsWolseleycarshavecreatedaremarkablerecord,havingsecuredelevengoldmedalsandtwosilvermedalsinopencompetitionwitheverywell-knownmakeofcar.Thechassisissoarrangedthatallmechanismliesbelowtheframe,whichmakesitpossibleforanytypeofbodytobefitted.WOLSELEY12-H.P.TONNEAUMotorcyclesofto-dayareconsiderablyoverweightedandoverpowered,andwhilemanufact-turers*havebeenmakingheaviercycles,withhigherpoweredmotorstodrivethem,Messrs.Dufaux&Co.,ofGeneva,havesolvedtheproblemfromatotallydifferentstandpoint.TheirMoto-sacocheisacompletemotorattachmentcon-tainingaccumulators,coil,fuel,andoiltanks,etc.,enclosedbetweentwoenamelplatesorprotectors,andhavingatotalweightof32lbs.Thewholemechanismisbuiltintoatubularsteelframesimilarinshapetotheordinaryroadstercycle,andiscapableofbeingattachedtothelatterbymeansofsevensetsofwmgedscrewsmtheshortspaceofdetachableshield.Thechassisissoarrangedthatallmechanismliesbelowtheframe,thusmakingitpossibleformanydifferentstylesofbodytobefitted.The12-h.p.tonneaucarisshownfittedwiththetypeofbodymostgenerallyused,andisoneofthemostpopularmotorvehiclesinuseatthepresenttime.Sinceitsintroduction,thiscarhasalwaysbeenconspicuousforitsconsistentreceivedthelargestmotororderonrecord,viz.—12,000Motosacoch.esfromtheAutomobileClubofFrance.WeareindebtedtoMessrs.HerbertH.Smithfortheaccompanyingillustrations.ThegreatengineeringworksatCrewe,thehuboftheLondonandNorth-WesternRailwaysystem,arenowmafermentofactivity.Onecauseofthisistherecentdecisionofthecompanytorelaytheper-manentwayoftheirtrunklineswith95R).bull-headedsteelrails,thepresent90ft)railsnotbeingsufficientlystrongtobearthelargelyincreasingandfastertraffic.Thetaskisagiganticone,asatleast400milesofline,alldouble,andinmanypartsquadruple,hastobeentirelyrelaidwithoutthedailytrafficbeinginterrupted.Itisnotlikelythattheworkwillbeactuallytakeninhandbeforethespring.Meantimethecompany'semployeesatCrewehaveplentyofworkbeforethemmtherollingoftheirnewrails.Anotherpartoftherenovationofthisline,pro-vidingadditionalworkatCrewe,isthechangingofthetypeoflocomotive.Mr.Whale,whosuc-ceededMr.Webbaschiefmechanicalengineer,isintroducing,insteadofthethreeandfourcylindercompoundengines,alesscomplicatedbuttremend-ouslypowerfullocomotiveadaptedtothenewcon-ditionsoftraffic.StruggleforSpeed.NEWRAILSANDENGINESFORTHENORTH-WESTERNRAILWAY.THEMOTOSACOCHE.Marchi,1906PROGRESS.108



12-H.P.2-CYLINDERFORD:MESSRS.RAYWARD("PROGRESS"),FOURLONGE,TOOGOODANDMCHENRY.[HardieShaw,Photo.Earlyin1905,apowerfulmotorsteamfireengineof,Messrs.MerryweatherandSons'"FireKing"patternwassuppliedtotheLondonFireBrigade.Thismachinehasdonegoodservice,andtheLon-donCountyCouncilhasjustplacedanorderforasecondonewiththesamefirm.Solidrubbertyreswillbefitted,thoseontherearwheelsbeingofthetwinpattern,topreventsideslip.ComparedwithmotorenginesofGermanandotherforeignmakethismachineshowsthedecidedsuperiorityofBritishengineeringskill.AGermanmotorenginejustputintoserviceinaContinentalcityhasapumpingcapacityof220gallonsperminuteagainstthe"FireKing's"500gallons,whileitsweightisaboutthesame—justoverfourtons.ThespeedoftheGermanengineistwelvemilesanda-halfperhour,againsttheEnglishtwentytothirtymiles,and,whilethelatterwillcarrytwoofficersandsixfiremen,aswellas1000ft.ofhoseandallappliancesforworking,theGermanenginehastohaveaseparatetenderforthetrans-portofthefiremenandequipment.OtherBritishtownswhichhaverecentlyorderedmotorenginesareEdinburgh,Glasgow,Cardiff,Aberdare,andGrimsby.AccordingtotheSydney"Bulletin"thelatestdevelopmentoftheautomobileisthe"TurretCar",anarmouredfightingmachinecarryingafieldpieceandcapableoftravelling25milesanhour.Thegunismountedonarevolvingturret,andthedri-versandcrewareundercoverof|-mchpressedsteelshieldswithcurvingedges.Themachinehasbeensubmittedtoveryseveretestsoverploughedfieldsandacrossbrokencountry,onroughroadsandgrassland,andaveragedaspeedof25milesanhour.Itithasprovedagreatsteptowardssimplicity,flexi-bilityandreliability.TheFordholdsanestab-lishedpositioninAmericaforitscompactness,safetyanditslowcostofmaintenance.Mr.Fordclaimstohaveprovedthatthemultiplicationofcylinders,whenaccompaniedbysimplicityofdesign,hasnotonlyincreasedtheflexibilityandpowerofHALTBYTHEWAYSIDE,ThecommerceofthegreatportsoftheworldisthesubjectofaveryinterestingreportwhichhasbeenissuedbytheWashingtonBureauofCommer-cialStatistics.Takingtheaggregateoftheimportsandexportsofthedifferentports,itisshownthatthetwomostimportantportsareLondonfirstandLiverpoolsecond,withNewYorkagoodthirdIntheorderofaggregatetradethevariousportsareasfollows:—:—London..£260,915,000Liverpool..260,103,000NewYork..221,396,000Hamburg..196,303,000Antwerp..197,223,000Marseilles..86,311,000Calcutta-58,881,000Bombay..51,054,000Singapore..42,794,000Sydney....37,792,000Shanghai..37,628,000Alexandria..33,030,000Meloourne..30,612,000Montreal..29,680,000Capetown..26,595,000GreatPortsoftheWorld.rateofspeed,withtheexhilaratingeftectknownonlytothemotorist—result,everyonearrivedinhighspirits.ThoughtherewasheavydownpourinPalmerstononFridaynightthereturnjourneyonSaturdaywascommencedwithaclearingsky,andeveryprospectofgoodweather.AfterleavingPalmerstontheroadswerequitedry,showingthatthepreviousnight'sramwasnotgeneral.TheweathercontinuedfineuntilsomemijespastOtaki;indeed,atLevinthecarsleftincloudsofdust.BeforereachingParaparaumuverydirtyweather-wasruninto,and,thereafter,itbecamegraduallyworse.Therewere,ofcourse,someofthemishapsinseparablefromsuchatrip.ThemostseriouswasabadpuncturewhichbefelloneofMr.Mea-dow'styreswhendescendingthePaekakarikihillonthereturnjourney.Itwaspitchdarkandrainingheavily,andthedamagewasrepairedundertryingconditions.Thecars,however,allarrivedsafely,andeventheunpleasantterminationofthetripwasenjoyedasan"experience."Incidentsofthetripareshowninourillustrations;thatentitled"haltbythewayside"beingasnapshotofsomeofthepartygatheredroundacarwhilstasmallrepairwasbeingeffectedonthetriptoPalmerston.ATPORIRUA.12-H.P.SINGLE-CYLINDERCADILLAC:MESSRS.BEATTIE,WATSON,MCKNIGHTANDLANG,PALMERSTONNORTH.SeveralWellingtongentlemenhadaverysuccessfulmotor-cartriptoPalmerstonNorthandback,onthegthandiothulto.Theparty,numberingeleven,werecarriedbythreecarsundertheguidinghandsofMr.A.deB.Bran-don,whodroveanArgyll,andMessrs.MeadowsandMatthews,whoeachdroveaCadillac.ThejourneyupontheFridaywasparticularlyenjoyable,theweatherbeingfine,thoughdull,andtheroadswereingoodorder.ThosewhohadnotpreviouslycrossedthePaekakarikihillwereastonishedanddelightedatthemagnificentpanoramaofseaandcoastlinewhichsuddenlyopensoutonreachingthetop.Themanypiecesofflat,straightroadmetwithsubsequentlywerebowledoveratagoodMOTOR-CAROUTING.cantakegunswhereverhorsescan,andatthreetimesthespeed,andaslongasfuellasts,withoutgrowingtiredastheanimaldoes.Ithasalltheadvantagesofthearmouredtrainwithoutitsfataldrawback,thelimitationtorailsthatcanbetornup.Thecarcangoanywhere,andmanoeuvreasdes-ired,anditbringstolandwarfarealltheexcitementofseafighting.Cavalrycanonlygotillthehorsesarewornout;aforceoffightingcarscanraidm-definatelyaslongasfuellasts.Themencansleeporatleastrest,whilerushingat25milesanhourtoanotherspottostrikeafreshblow.ThegeneralmanageroftheFordMotorCompany(Mr.HenryFord)hasbeenidentifiedwithgas-engineconstructionaspertainingtoautomobilessince1892,whenhebuilthisfirstmachine,whichisstill111activeuseanddoingsatisfactorywork.Mr.Fordbuiltthemachinewhichheldtheworld'schampionshipfor25miles,madeonacir-culartrackin1901,andhewillberememberedbymostautomobilesportsmenasthebuilderofthelamousNo.999,whichheldtheworld'sthenspeedrecordwhichwasobtainedinNewYorkonJuly25th,1903,thusmakingthemilein554-5thsecondsonacirculartrackMrFordhasneverceasedinhisendeavourstoproduceaperfectauto-mobileFromtimetotimehehasdesignedandbuiltatleastadozendifferentmachines,onlytoseefreshopportunitiesforimprovementwheremostmenwouldhaverestedonself-satisfied"oars."Whenthetwo-cylinder-opposedenginewasputonthemarketwisemenshooktheirheadsatsuchaninnovationintheprevailingtype,butTheFordCar.thecar,buthasreducedthemotorist'stroublesandincreasedhisconfidenceinhisabilitytoalways"getthere"ontime.-Amongthe.Fordmodelsfor1906wemaymentionmodel"X"havingaluxuriousbodyforfivepassengers,weighing2000lbs.,with114-inchwheelbase,six-cylinderverticalmotor,4£inchboreby4^inchstroke,40-h.p.actual,improvedplanetarytransmission,andpossessingaspeedoffrom50milesanhourdowntofourmilesperhouronthehighgear.Weunder-standthatalocalWellingtoncompanyhassecuredthesolerepresentationforNewZealandfortheFordMotorCompany,andthattheyhavealreadyplacedorders,andthatlargestocksoftheseandothermodelsfor1906makewillshortlybelandingmthecolony.Marchi,1906.PROGRESS.109



Argyll,Ariel,Belsize,Clement,Decauville,DeDion,Dennis,Darracq,Elswick,GeorgeRichardBrasier,Humber,Renault,Ryknield,Simms-Welbeck,Speedwell,Spyker,Swift,Talbot,Thornycroft,Vulcan,etc.Anothersystemisthechaindrivewithcountershaft,asinfig.3,whichisfoundintheSiddeley,Wolseley,BelsizeJunior,etc.Fig.4illustratesthedirectdrivewithcentralchainfromtheenginetothebackliveaxle.Thissystem,whichisusedontheCadillac,Duryea,Ford,Olds-mobile,Rational,Vauxhall,etc.,givesaveryhighefficiency.Carburetters.Thecarburetter,ormixer,sometimestermedthevaporiser,isthearrangementformixingthegasvapourwiththerequiredquantityofair,anddeliveringtheproperquantityofcorrectexplosivemixturetotheengineaccordingtothespeedandpowercalledfor.Whatisknownasasurfacecar-buretterissimplyaformoftankinwhicharrange-mentismadefordrawingm-comingaireitheroverorthroughthepetrol.Thistypeofcarburetterisnowpracticallyobsolete,thespraycarburetter,sometimescalledthefloatfeed,beinggenerallyemployed.Thechiefadvantageofthespraycar-burettersisthattheycanbeadjustedtousepetroloralcoholofanydensity,orevenparaffin,afterpre-liminarywarmingbyafewminutesonpetrol.Theworstfaultwiththiscarburetter,unlessprovidedwithanauxiliaryair-inlet,isthatitwillnotgeneratethemixtureinconstantproportionsatvaryinghavetobethrownintomesh,andthenecessityofcrossingthroughgearwheelsmpassingfromalowtoahighsetisquitedoneawaywith,besideswhichaneutralpointisgivenbetweeneachofthethreeforwardspeeds,and,mostimportantofall,theArgyllhasanarrangementofleversbywhichthenoviceoperatorwillnotspoilanyofthewheelsbytheinevitablemistakesmadewhenlearningtooperate,orinputtingintooperationthewrongsetofspeedwheelsFurtheradvantagesinthesegearsare.—nonotchestofindinquadrant,gearscannotbind,ifcarstopswhilechanging,itisimpossibletoputinthereversebymistake,directdriveonthespeed,exceptionalaccessibility,changesaremadewithoutclatterornoise.DifferentialGear.Thedifferentialgearappearstomystifymostpeople,andisoneoftheleastgenerallyunderstoodpartsofthepower-transmittingmechanismofamotorcarInacarhavingsidechaindrivethisgearissituatedonthecountershaftcarryingthesprockets.Inageardrivencaritisusuallylocatedatthecentreofthelivebackaxle.Itsobjectistovaryautomaticallyeachdrivingwheel'srelationtotheother,accordingtotherequirementsofthemoment.Thecarneverproceedsfarinastraightline,butiseitherowingtoturnsintheroadorthenecessityforavoidingtraffic,constantlydescribingaseriesofcurves.Now,itcanbeeasilyseenthattheFORD35-H.P.TOURINGCAR•Fij-i.—Sidechaintransmission.Fig.z.—Cardanshafttransmissionrig.3—Chaindrivewithcountershaft.gig.4.—DirectcentralchaindriveTheTransmission.Considerablevarietyisevidentinthemethodoftransmittingtheenginepowertotheroadwheels,or,asitistermed,thetransmissiongear.Themajorityofcars,however,employeithersidechaintrans-mission,generallycalledthe"Panhard"type,orthecardanshafttransmission.Inthefirstsystempowerisconveyedbyalongitudinalshaftandbevelgear-ingtoatransverseorcrossshaft.Ateachendofthisshaftchainwheelsarefitted,thedrivethenbeingbychaintoanotherandlargerchainwheelboltedtothedrivingwheel.Eachdrivingwheelissofitted,thewheelsbeingindependentofeachotherandfreetorevolveonthestationaryaxle.Amongstcarsusingtransmissionwithsidechainsasinfig.i,aretheAlbion,Beaufort,Brooke,DeDietrich,Durkopp,Fiat,German,Gladiator,JamesandBrown,LeonBollee,Maudslay,Mercedes,M.M.C.,Napier,Panhard,Peugeot,Pipe,Daimler,Star,Sunbeam,etc.,Intheothersystemwhatistermeda"live"axleisused,i.e.,theaxleandtwodrivingwheelsallrevolvetogether,theenginemotion,asbefore,beingtransmittedbyalongi-tudinalshaftandabevelgear.Carsusingcardanshaftor"live"axledrive,asinfig.2,aretheTHEMODERNMOTORCAR.ITSPRINCIPALFEATURESBRIEFLYDES-CRIBED.speeds,givingtoorichamixtureathighspeed,which,ifcorrected,rendersthemixtureweakatlowspeeds.IgnitionSystems.Forfiringorignitingtheexplosivemixtureofgasandcommonairinthecombustionchamberofapetrolengine,electricmethodsarenowexclusivelyemployed.Ofthesethemostgenerallyadoptedisthehightensionorbatterymethod,inwhichalow-tensioncurrentgeneratedbyachemicalbattery,orstoredanddrawnfromanaccumulatororstoragebattery,istransformedbymeansofaninductioncoilintoacurrentofextremelyhighvoltage,andconsequentlypossessingthepowertoovercomehighresistancessuchasthatformedbytheair-gapatthesparkingplugpoints.Thesparkingplugisbuiltupmmanyforms,butallconsistofasmallcen-tralrodorwire;tooneendisfixedaterminal,towhichthehightensionwirefromthecoilIsattached.Thiscentralcoreispassedthroughatubeofporcelainmicaasbestos,orothernon-conductingmaterialcapableofresistinggreatheat.Thecoreanditsinsulatingtubearefastenedintoasocketwhichmturnisscrewedintothecombustionchamber.Thecurrentfromthehightensioncoilflowsdownthecentreconductor,findsitselfcompelledtojumpthesmallgapbetweenthepointsoftheplug,causingthesparkwhichignitesthegas.Inordinaryhightensionignitionthereis,ofcourse,considerabletime-lagbetweenthemakingofthecontactintheprimarycircuitandtheriseofthemagneticfluxmthecoilsufficienttodrawthetremblerandbreakthecir-cuit,whereupontheignitionsparkoccurs,anditisprincipallythistime-lagthatmakesitnecessarytoprovideameansofvaryingthetimeatwhichtheprimarycircuitisclosed,or,motherwords,pro-vidingameansofcompensatingforthistime-lag.Aseveryoneisawareacarelessdrivercansetupenormousstrainsonthecrankshaftsandotherpartsoftheenginebyrunninganenginewiththeignitionsettooearly,asmanybrokencrankshaftshavetestified.TheTimingGear.Animportantfactormcontrollingtheefficiencyofthepetrolmotoristhecorrectworkingofthetiminggear.Asonlyoneexplosiontakesplaceforeverytworevolutionsoftheflywheelwhichisattach-edtothemamcrankshaft,asecondshaft,calledthehalftimeshaft,isusedforthepurposeofopen-ingtheinletandexhaustvalves.Thisisconnectedby°-earwheelstothemamcrankshaft,thegearbeingsoproportionedthatitrevolvesonlyoncewhilethemamshaftrevolvestwice.Bothinletandoutletvalvesconsistofadiscwithabevelsur-face,fittingintoacircularhole,whichleadsintothe'combustionchamber.Throughthisdiscastemprojectsdownwardsandrestsonthetipofarodplacedinsuchapositionthatthelowerendofitisthrustupbytheprojectingpartofthecampassingunderandallowingittodropagain,whenitseatsitselfbymeansofapowerfulspring.Witheveryrevolutionofthehalftimeshaftthisopera-tionisrepeated,sothattheinletandexhaustvalvesareopenedandclosedonceforeverytworevolutionsoftheflywheel.Thetwovalvesaresimilarinconstruction,butthecamswhichworkthemaresetmoppositepositionsonthehalftimeshaft,sothattheinletvalveisopenonlyduringtheinduc-tionstrokeoftheengine,andtheexhaustvalveisopenonlyduringtheexhauststroke,sothatthebackpressurethatwouldotherwisebecausedbyacylinderfullofgasisaverted.Governing.Withregardtosystemofgoverning,onemethodistovarytheamountofliftontheinletvalveitself.Thismethod,however,reducesthecompression,andthereforetheeconomyofthemotor.Anothermethodistovarytheliftoftheexhaustvalve,thusretainingmoreorlessoftheexhaustgasesinthecylinder,whichpreventsafreshchargefromenteringuntiltheyareexpandedbelowtheatmos-phericpressure.Ineithercasethecentrifugalgovernorisusedtovarytheliftofthevalves.Adevicecalledtheacceleratorisfixedmsomecarstocutoutthegovernorandrenderitinactive.Thespeedoftheengineisthenincreasedabovenormal.ChangeSpeedGear.Thegearbox,aftertheengine,isaveryimpor-tantpartofthecar,buthasbeenaweakhnkmagoodmany.Whencorrectlydesignedandcon-structedoftherightmaterialitshouldgivenotroublewhatever.Allkmdsofdeviceshavebeenmadetoobtainavariablespeedratiobetweentheengineandroadwheels,butthePanhardsystemisoneofthemostpopular.ThedisadvantageofthePanhardsystemistheliability,notonlyofnovicesbutalsoofskilleddrivers,tomisstheirgear,—i.e.,theydonotmakethedesiredchangewhentheyendeavourtodoso,andhavetocomedowntolowergearthanthatrequired.Thisusuallyhap-pensonanuphillgrade.Withmostformsofslidinggearsitisnecessarymchangingtopickupanyintermediategearthatmaycomebeforethedesiredone.Forinstance,ifwhenrunningonthefourthspeeditisnecessarytostopforanyreason,suchasthetrafficorarestivehorse,anditisnecessarytogetintothefirstgeartostartagain,thedriverhastogetintohissecondgear,thenoutofthatintohisthird,thenoutofthatintothefourth,insomecasesamosttroublesomeproceeding.Togetoverthisdifficultygooddesignersarearrangingtheirchangegearsothatthedrivercanpassfromonespeedtoanyotherwithoutpassingthroughintermediategears.Motor-carownersarequicktoseethevalueofasimpleandreliabletransmissiongear,and,con-sequently,theArgyllsystemhasalargeshareofthepublicfavouronthataccount.Nogearwheels-Marchi,1906.PROGRESS.
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TheAll-BritishArgyll.Silencers.Aperfectsilencershouldmuffleallexhaustnoiseswithoutsettingupanybackpressurewhat-ever.Thisiseffected,first,bygradualexpansioninaclosedchamberdividedupintoaseriesoffreelyinter-connectingexpansionchambers,andsecondly,byturningthestreamofgasesatarightangletoitslastdirection,andsplittingitupintosmallerstreams.Brakes.Double-actingbrakesarenowfittedwithapairofmstalclipsarrangedaboutthebrakedrum,andhingedtogetheratoneend.Themotionofthebrakepedalcausesmechanismindependentoftheremainderofthebrakingmechanismtoclosethetwohalvesinwardsandgripthebrakedrum.Thisarrangementisequallyeffectiveineitherdirec-tion.Expandinginternalbrakesarecominglargelyintouse,oneadvantagebeingthattheycanbecasedinawayfromthedirt;butadisadvantageistheadjustment,whichisnotsoeasyasexternal.Bearings.Thetypesusedformotorcarsareplain,rollerandball.Thereisstilladiversityotopinionamongstmakersastothebest.Forheavycarsexcellentresultswithoutriskscanbeobtainedfromplainbearings,constructedofphosphorormanganesebronze.Rollerbearingsareusuallyfixedonbackliveaxlesandgivegoodresults.Withballbearingsthereisalwaysacertainamountofriskofaballbreakingandplayinghavocwithitsconeandjournal,especiallyinthecaseofawheelhub.Steering.Itis,aboveallthings,necessarythatthesteeringofanautomobilebesteady,and,morderthatthissteadinessmaybeobtained,somedevicemustbeemployedwhichinequalityofroadsurfacewillnotaffect.Thisisobtainedinpracticebyemployingawormgearforoperatingthesteeringarmsattachedtotheaxlesofthefrontwheels.Theirreversibilityofthewormgearingprovidesagainstshockbeingcarriedbacktothedriver,andatthesametimethescrewactionofthewormprovidesapowerfulcon-troloverthedirectionofthewheels.Forlightcarsitisnotalwaysdeemednecessarytoemploysuchacomplicatedarrangement,andtillerorsideleversteeringisfitted.Spring?.Springsshouldbedesignedtoswallowandcon-cealtheinequalitiesoftheroad,andshouldrapidlyabsorbtheworkdoneonitwhilemovingrapidlyundertheforceappliedtobendit.Theyshouldnotoscillatemuchaftereachroad"bump"haspassed,andshouldbedeflectedthroughhalftheirworkingdistancewhenfullyloaded.Springsarebeingmademuchlongernow,whichisadistinctimprovement.Theframeofthecarshouldbeslightlyhigheratthebackfromtheroadthanthefrontend,sothatwhenfullyloadedtheframeshouldbeparallelwiththeground.Carscanbemade,andarebeingmade,torunonsolidtyreswithcomfort.Itis,however,uselesssimplybuyingastandardpatterncarandfittingsolidtyrestoit.Makersofpneumatic-tyredcarshavecountedtoomuchonthetyresforshock-absorbingpower.Whileitisconsideredtheproperthingtomakebitterwaronautomobilesmthecountry,thefactremainsthatnoothersingleinterestisprobably-doingsomuchforfarmers,thecountryandallcon-cernedonbehalfofgoodroadsastheautomobile.Apowerfulsentimentisbeingencouragedbyauto-mobileownerswhohavehealth,influenceandabilitytohastenthelong-neededimprovement.Therearealsoinspiringyoungengineerstomakenewdiscoveriesininventionsandmachinery.HiramMaximsays•—"Nootherformofpowerproducingapparatusmexistenceisassimpleinconcrete,andfewmorecomplicatedinabstracthavebeeninventedsinceJamesWatt'sfirststeamengine.Itmarksthegreatestepochinmechanics."SteamautomobileswerefirstusedoncountryroadsinEnglandnearlythree-quartersofacenturyago,butitisonlysincethenewinventionsforusinggasoleneandelectricityinproducingpowersthattherecentstupendousprogresshasbeenmadepos-sible.InEuropekings,princesandmillionaireshavespentliberallytodeveloptheindustryintheirvariouscountries.Twelvemonthsago"stagnationofdesign"wasthestumbling-blockoftheBritishmotormaker.Thetendencytocopyacertaintypeofpopularradiator,body,orenginedesignseriouslyinterferedwithoriginalityandinvention.Wearegettingbravelyawayfromthis,andthemotorengineerandbody-builderalikearedaringtothinkforthem-selvestothegreatadvantageofmotorevolution.
wheelwhichforthetimebeingisontheinsideofthecurve,hasashorterdistancetotravelinagiventimethanitsfellowontheoutside,andconsequentlyrequirestorunataslowerspeed,or,likethemanattheinnerendofarankofsoldierswhenwheeling,to"marktime."Wherebothwheelsarerigidlyconnectedandunabletoturnindependently,oneorbothmustslipontheroadsurface,tothedestruc-tionofthetyresandthediscomfortofthepas-sengers.Thetendencyhasbeentomakethesedifferentialgearstoosmallfortheworktheyarecalledontoperform,butthisdefecthasbeenremediedinmostcars.WaterCooling.Somesystemofcylindercoolingisnecessarytothepropsrworkingofthepetrolengine.Coolingmaybebyairorwater.Aircooling,whichisonlyusedonsmall-poweredengines,maybebysimpleradiation(asonthemotorbicycle),orbyaforceddraughtfromafanorscooparrangedtosupplyacurrentofcoldairtotheoutsideofthecylinderandcombustionchamber.Watercoolingiseffectedbycausingaconstantlymovingorcircuatingbodyofwatertoflowthroughanouterchamberorjacketsurroundingthecylinderandcombustionchamber.Ingravity,orthermo,feed,atankisplacedabovethewaterjacket;asitisheatedbytheengineitrises,andemergingfromthetop,findsitswaythroughradiatorsbacktothetank.Forcedcir-culationbypump,however,ispreferable.Some-timesitissoarrangedthatifthepumpfail,naturalcirculationwilltakeplace.Itispossibletokeepthewatertoocold.Ifthetemperatureofthewaterisbelowthatatwhichthevapourisformed,alargeproportionoftheheatgeneratedbythecombustiongoestoheatthecylinderwalls.Thecirculatingsystemshouldbedesignedtopreventairlocks,andanaircockshouldbeprovidedatthehighestpointofthesystemandadraincockatthelowest,sothatforcleansingpurposesandinfrostyweatherthewatercanbeeasilyrunoff.Thecarshouldhavenotlessthanhalfagallonofwaterperindicatedhorsepower.Thetemperatureofthewaterleavingthecylinderjacketshouldbeabout170degreesFah.Lubrication.Puregravityfesdconsistsofasightfeedcupoftoughenedglasswithametalcap,inwhichisalittleshutteredair-hole,theclosingofwhichregulatesthesupplythroughthetubebeneaththecuptotheparttobelubricated.Thisisthesimplestformofgravityfeed.Splashlubricationisveryuniversalforallbearingsinsidethemotor,suchasthoseforthecrank-shaft,cam-shaft,andcamsenclosedgearsandthelowerendsoftheconnectingrods.Itsimplyconsistsofabathofoilinsidethecrankchamber,thecranksdashingtheoiloveralltheworkingparts.Itisadirtybutthoroughlyeffectivesystem,andisalsousedforthedifferentialgearandthechangespeedgearing.Inthephysicalsystem,meansareemployedtoutilisethepressurefromtheexhaustorwatersystem;underthisactionspecialmeansareemployedtoforcetheoilalongthebranchpipesleadingfromthelubricator.Inpressurefeedthereservoirmaybeplacedinanyposition,andbe-lowthelevelofthepartstobeoiled.Inthiscaseeithertheoilisforcedthroughthepipesbyanauto-maticforcefeedpumpworkedbytheengine,orpartoftheexhaustgasisdivertedthroughanon-returnvalveintoareservoir,maintainingapressureonthe•oiloftwotofourpounds,asmayberequired.TheClutch.Asatisfactoryclutchisoneofthemostdifficult-thingstosecure.Theordinarytypeofconecutch,-whichiscoveredwithleather,canrarelybemain-tainedinanormalcondition,forthefollowingreasons:—Agreatcommandoverthecar,especiallyindrivingthroughtraffic,issecuredbyallowingtheclutchtoslip.Whentheslippinghasbeengoingonforsometimetheclutchwillnotgripatall,oritgripsviolentlyorharshly.Theresultisthatdrivingisnotonlymostunpleasant,butisveryinjurioustothecaritself.Frames.Theframesarebuiltupinanumberofways.(a)Lengthsofchannelsteel,shapedsection,unitedattheanglesoftheirends,andcrosspieceswithstronganglepiecesorbraces.(b)Asdescribed,butarmouredinternallywithash,whichgreatlyincreasesthestrengthwithverylittleweight.(c)Builtofashandarmouredonbothsideswithsteelflitcheswithchannelsteelarmsorcrosspieces.(d)Tubingframesscrewedintojointswhichalsomakejointwithcrosspiecesandstays.(c)Andlastly,theone-piecepressedsteelframe,perhapsthestrongestandlightestofthemall.Withregardtothewheelbase,thelongerthisis,thesteadierthecar,andthegreatersecurityfromsideslips.Greatercaremust,however,bepaidtosecuringsufficientstrengthonaccountoftheextralength.Marchr,1906PROGRESS.Municipalitieshavearighttoinsistupontheabatementofblacksmokebyallusersofsteamboilers,withoutregardtothepurposesforwhichthesteamisused,orthemeanstobeadoptedforabatement.This,becausesmokeisapublicnui-sance,andbecauseitcanbeabatedwithouthard-shiptotheowneroftheplant.Nevertheless,whentheevilispresent,andhasbeenpresentforaperiodofyears,itisnotgoodpolicytobetooradicalintheenforcementofthestatutes.Thelawshouldbedefiniteandstringent,andthepenaltiesadequate,buttheyshouldbeenforcedwithdiscretionbyofficialswhohavesometechnicalandpracticalknowledgeofsmokeabatement,Itisabsurdtotalkofputtingthismatterintothehandsofthepoliceorofthehealthofficer.Theofficialhavingchargeofthisworkshouldbeatrainedengineer,ifpossible,atechnicallyeducatedman,andheshouldbeentirelyaboveinfluenceinanyofitsguises.whenthetoolisusedasapipewrench,thepipeisreleasedbythejawswhenthegripofthehanduponthehandlesisreleased.Animportantadvantageofthetoolistheeaseofadjustmentwhichcanbeeffectedwhenthetoolisheldinonehand—thetoolbeingturnedwithitsbackedgedown.Whenpres-sureisplacedupontheedgeofthehandlestemat21itbringstheteeththereonoutofengagementwiththeteethintherocking-pieceagainstthepressureofthespring(18)whichspringbearsagainsttheslidablewedge-piece(17).Thehandlestemcanthenbemovedthroughtheframebythethumbineitherdirectiontoadjustthedistanceapartofthejaws(6)and(3).Thetoolhasbeenpatentedmallthechiefmanufacturingcountriesoftheworld,andarrange-mentsarenowbeingmadeforplacingituponthemarket.Alargenumberoftoolsdesignedtofulfilthedualpurposeofspannerandpipewrenchhavebeeninventedfromtimetotime,butnonearelikelytobecomesopopularastheCarrollpatentshiftingspannerandpipewrench.ThistoolistheinventionofMr.Carroll,andarisesfromhisknowledgeofengineers'requirementsderivedfromalongperiodofpracticalexperience.Thetool,asshownmourillustration,isconstructedwithoneofthejaws(3)securedinaframe(20)uponahandle(1)theoppos-ingjaw(6)isuponthestem(5)ofanotherhandle(8),whichslidesthroughtheframeandhasteeth(9)upononeedge.Theseteethengageinasemi-circularrockmg-piece(10)whichfitsmacor-respondingrecessmaframe.Bythisarrangement,CarrollPatentShiftingSpannerandPipeWrench.Fromallaccounts,thesuccessoftheArgyllcarontheEnglishandcolonialmarketshasbeenphenomenal,anditisaffirmedto-daythattheArgyllisoneofthemostpopularAll-Britishcarsmanufactured.Oneoftheitemsthathavecon-tributedtothepopularityoftheArgyllisitssimpleandsatisfactorytransmissionarrangementandgearbox,asdescribedinanothercolumn.Inadditiontothiscapitalgearbox,theArgyllpossessesmanyotherfeaturestorecommendit—pressedsteelchassisframe;tonneaubendsofpressedsteel,carefullytinnedbeforepainting,thusgivingaroomybodyforsmallweight;flexibleengines,lightweightperb.h.b.,andconsequentlylesstyretrouble.Allpartsareinterchangeableandthereisexcellentcoachwork.Argyllcarshavescoredheavilymreliabilitytrialsfrom1901todate,themostimportantbeing:—:—fullmarksforabsolutenon-stoprunGlasgowtoLondon,wonby10-12-h.p.car;JohnO'GroatstoLand'sEndrecord,wonbya12-14-h.p.car,beatingthepreviousrecordofMr.CecilEdgebythreehours,twentyminutes.Thecarillustratedelsewhereisa2-cylinder10-12-h.p.giving13b.h.p.;othertypesmadeare12-14-h.p.3-cylmder,16-20-h.p.4-cylinder,20-24-h.p.4-cylmdertouringcars,and10-12-h.p.and12-14-h.p.2-cylmdervans.111



Thereisampleroomforimprovementinthebrakesusuallyemployedonroadvehicles,Someofthepatternsnowmusewereprobablyfamiliartoprehistoricman.So,atleast,thinksMr.P.B.Curtain,of60Queen-street,Melbourne,whoisinterestedmanautomaticbrake,principallyforheavyvehicles,thatpromisestobewidelyused.Whenavehicletowhichthedeviceisattach-edisdescendingagradient,orwhenthespeedofthehorseorhorsesisreduced,thebrakeactsautomatically,bymeansofthepressureonthebreechinginaone-horsevehicle,andthebackwardpullonthecollarswhentwohorsesareused.Ifdesired,thebrakecanalsobeworkedbyafootorhandlever,andcanbelockedonoroffwhennecessary.TheNationalGasEngineCompanywasorganisedin1889forthepurposeofmakinggasenginesontheOttocycle,withseveralimprovementspatentedbyMr.HenryN.Bickerton,whohadpreviouslybeenconnectedwiththemanufactureofgasenginesforanumberofyears.TheenginethenproducedbytheCompanyverysoonbecamewidelyknownasthe"NationalImprovedOtto,"andalmostimmediatelyoccupiedafrontrankinthegas-engineNationalGasEngine.asmthemono-cylindermotorofthesamepower,isdividedintofourequalparts.Thisensuresamuchmorecontinuousandregulartransmissionofthepowergivenoutbythemotor;furthermore,theuseofthefour-cylmdermotorallowsanalmostperfectbalancetobeattainedbetweenthevariousworkingparts.Thisisimpossiblewithanynumberofcylinderslessthanfour,andforthisreasonalonethefour-cylindermotorhasgreatadvantages,greatlyminimisingthevibrationandeliminatingthestrainontheframeofthemachine.Thetransmissionofthisnewfour-cylindermachineisonthebevel-gearsystem.Thewholearrangementisprotectedbyadustproofcasefilledwithgreasetoensureefficientlubricationofthevariousparts.Theuseofthismodeoftransmissionnecessitatesagreatregularityofmovement,andthisisonerea-sonwhythefour-cylmdermotorhasbeenadopted.Toavoidtheshocksduetotheexplosionsinthemotorbeingtransmittedtothebevelledgears,anelasticcouplingcontainedwithintheflywheelisinterposedbetweenthem.Thefour-cylindermachineisfittedwithamagneticignition,andapairofelasticfrontforks.Thisforkembodiesacombinationofsteelspringsandsomerubberplugs;ithasforitsobjecttheavoidingofjerks.Thisuse-fuleffectisonlyproducedintheplaneofthesteeringofthemachine,andinnowayaffectsthesteering.Theforkisnoiselessinitsaction,andthewayinwhichitconducestosteadyrunningofthemotorisveryremarkable.I'Themachineisalsofittedwithanautomaticcarburetter,sothatthegasisautomaticallymadewiththerightamountofairandnaphtha.Lubri-cationofthemotorisworkedbyonepumpfromthefrontofthemachine.Thereisperfectsafetyindescendingsteephills,forthemachineisprovidedwithtwoverypowerfulbra"kes(bandandrim).Anillustrationofthismachinewillbefoundonpage118.afterwardsagentlemanofworld-widereputationinconnectionwithgasengineswasaddedtothedirectorate—viz,Mr.DugalClerk.TheNationalgasenginesaredesignedfromonestandardtype,whichmustprovethateverydetailhasbeenairivedataftergreatconsiderationTlcsmallengineshaveidenticallythesamefeaturesthroughoutasthelargerengines.ThefollowingareafewoftheimportantfeaturesembodiedintheNationalgasengine—perfectregulationofspeedatdifferentpowers,easyandsalestartingbyinexperiencedhands,durableignitiontubes,gasconsumptionstrictlyinaccordancewiththepowerused,everyconvenienceforcleaningneces-saryparts,perfectself-lubncationwithoutwaste,highest-classworkmanshipwithsimplicityofcon-struction,magneto-electricignitionfittedtoallthelargersizeengines.Indesigningtheseenginestheparamountnecessityofensuringpermanentsuccessfulworkinghasbeencarefullyobserved.rO-H.P.2-CYLINDERALLDAYS.AlldaysMotors.In1901,whenafewoftheold-establisheden-gineeringfirmsinEnglandwereturningtheiratten-tiontothepossibilitiesofthemotorfordomesticandcommercialuses,Mr.J.E.Jenkmson,themanagingdirectorofMessrs.Jenkmson&Co.,Ltd.,ofWellingtonandMasterton,Wairarapa,lookedinthatdirectionforthesupplyofahighclassofcar,butstillatamoderatefigure,andeventuallynegotiationsweresuccessfullycompletedwithMessrs.Alldays&OnionsPneumaticEngineeringCompany,Ltd.,ofBirmingham,themakersofthenowfamousAlldaysmotors.Establishedm1650(overtwoandahalfcenturies),theexcellenceoftheir.metal-workingandengineeringspecialitiesisknowntoengineeringconcernsthroughouttheworld.ThattheselectionoftheAlldayscarshasbeenajudiciousoneissplendidlyexemplified111thesuccessofthemachinesalreadyinusemtheWai-rarapa.Oneparticularinstanceisworthyofnoteaio-12-h.p.double-cylinderAlldaystonneaurecentlysuppliedtoDr.M.a'BeckettMcCarthy,successfullyclimbed,withoutchangingfromdirectdrive,ahillthatallothercars,includingsomeratedupto20h.p.,hadtochangegearstosurmount,evenwithoutpassengers.Thisclimbondirectdriveisallthemoreremarkableasthecarcarriedfivepersonsup.AspecialandvaluablefeatureontheAlldayscarisaspragwhichpreventsanypossibilityofthecarrunning:backshoulditbeneces-sarytostoponagrade.Thisspragactsindepen-dentlyofthethreepowerfulmetal-to-metalex-pandingbrakes.ThreespeedsforwardandonereverseareeffectedbyPanhardgearsofgenerousproportions,thedriveisdirectonhighspeedbyuniversallyjointedcardanshaft,thusavoidingnecessityofexposedchains.Thewidetread,4ft.Bin.,isspeciallynoticeable,andalthoughthisisoptional,itmusteffectaconsiderablesavingmtyres.AnotherconvenientarrangementmadebyMessrs.Jenkinson&Co.,Ltd.,withthemanufacturersisthatthefinishandupholsteringisexecutedtopurchaser'sindividualwishes,andcomprehensivestocksofduplicateandsparepartsareconsignedwitheachcar.Fordomestic,professional,orbusinessusestheAlldaysmotorsseemtobeallthatisdesired.Thecontourofthebodyworkispleasing,andampleaccommodationisprovidedforluggagewhentouring.WehavetothankMessrsJenkinson&Co.,Ltd.,fortheaboveillustration.TheFabriqueNationalepeople,Liege,Belgium,arewell-knownmakersofmotorcycles.Theydonotmakethesemotorsforracingpurposes,butaimatproducingonlymachinesfortouringpurposes.Thelatestmodelfor1906isafour-cylindermotor,forwhichtheyclaimmanyadvantagesoverthesingle-cylindermotors.Heretofore,thefour-cylin-dershaveonlybeenusedmtheconstructionofmotorcars;butanyonewhohashadexperienceinusingthemwillatoncerecognisetheiradvantages.Theanalysisofitsworkingshowsthatone-halfrevolutionofthemotorcorrespondswithonestrokeofoneofthefourcylinders.Therefore,theexplo-sion,insteadofbeingusedoncefortworevolutionsF.N.MotorCycles.world.TheadditionofotherimprovementstotheOttocyclehasgivensuchsatisfactiontopurchasersthatthedemandisevennowconstantlymadvanceofthesupply,notwithstandingthecontinuedextensionsbeingmadeattheworksmAshton-under-Lyne,England.Inordertomeetthisgrowingdemand,andtoensurethemakingoigasenginesmaneconomicandhighlyefficientmanner,theNationalGasEngineCompanywasintheyear1897formedintoalimitedCompany.Twogentlemenoflongex-perienceinconnectionwiththetradethenjoinedtheBoard—viz.,Mr.HenryPrescottandMr.H.WBradley.Againintheyear1900,owingtothecontinuedincreaseinthedemandforNationalengines,afurtherre-constructionwasmade,in-creasingthecapitalconsiderably,andimmediatelyMarchi,1906.PROGRESS.
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Fig.1-thenozzle(i)atthesametimethelubricantcon-tainedmthetube(6)willbeforced,bythepres-sureoftheatmospherethroughthepassages(4and3)past^thevalve(9),whichwillbeliftedfromitsseatandWhencethroughthepassages(2and1)intothenozzle(i),whereitwillmixwiththesteam.No.19,428.datedSeptember9th,1905.A.R.Bellamy.—Ignitionmechanism.—Theoscillationofthetriplever(a)ofthemagneto-generatingmachineiseffectedasfollows•—Onthesideshaft(b)ofthestationarygasengine,aneccentric(d)andstrap(c)aremounted,thestraphavingarod(f)whichisconnectedatsomepartofitslengthtoalink(q)pivotedtoabracket(B).Theupperendoftheeccentricrod(f)carriesitstappet(h)adjustableontherod.Asthesheaveoftheeccentricrevolveswiththeshaft(d)theupperendoftherod,owingto4No.17,172,datedAuguststh,1905.—Radiator.—W.H.Kittoandanother.—Theradiatorisoftheispreferablyofcastiron,andismademtwoormoresections,eachboltedtothepistonbytwoormoreboltssuchasg,thenutsofwhicharelockedinanysuitablemanner.Theclearanceofflanges(b,bi)inthegrooves(c,ci)respectivelyissufficienttoallowradialmovementofthepistonrings,butin-sufficienttoallowoftheringsbeingforcedagainsttheinnersurfaceofthecylindermorethanisadvan-tageous.Awindpressureindicatorforrailwayusehasbeenintroduced.TheeventleadingtoitsinventionoccurredduringagaleinFebruary,1903,whenatrainwasblownoveronLevensViaduct,ontheFurnessline,England.NowthereisaninstrumentwhichwillautomaticallywarnthesignalmenondutyatCarkandPlumptonwhenthereisawindpressureofsufficientforcetobedangerous.Theindicatorconsistsofacombinedwind-pressuregaugeandrecorder,andisconnectedwithanelectricarrangement,bymeansofwhichbellsaresetinmotionatdistantsignalcabins.Thesebellswillcontinuetoringaslongasthevelocityofthewindontheviaductisdangeroustopassingtrains.TheStolzegasturbinewasinventedbyDr.Stolzeasfarbackas1873,an(3theprincipalunderlyingitsconstructionconsistsincompressingatmos-phericairto,say,oneandone-halfatmospheresaboveatmosphericpressure,andinheatingthiscompressedairsoastocauseittoassumeatwoortwo-and-one-halffoldvolume,withthesametension,afterwhichtheairtensionisallowed.todropagaintoatmosphericpressure.Theexcessofworkperformedovertheabsorbedenergyisthusduetotheincreaseinvolumeresultingfromtheheating.Twosetsofturbinesofdifferentdesignsaremountedonacommonshaft.Oneoftheseservesasanaircompresser,whiletheotherdrivestheshaftbymeansoftheheatedair.Eachsetconsistsofseveralrowsofguidingvanes,fittedtotheenginecasing,andofseveralrowsofrunningvanesofacorrespondingdesign,securedtoacom-monrotatingcone,whichturnswiththeshaft.Oneoftheseturbinesystemsdrawsinthefreshair,com-pressesittoagiventensionthroughapre-heater(heatedwithexhaustgases),anddrivesthegreaterpartofitintoachamberlinedwithrefractorymaterial.Thesmallerisconveyedbeneaththegrateofaproducer,whereitservestovolatilisethefuel.Thegasthusformedpenetratesintothechambermentioned,tobeburnttherebythecom-pressedairinsuitableburnersandconvertedintocarbonicacidandwatervapour,whileevolvinglargeamountsofheat.Thesegasesnextenterthesecondturbinesystem,wheretheyareallowedtoexpandintraversingthevarioussteps,thusper-formingusefulwork.Theprocessisthusana-logoustothecycleperformedinallinternalcom-bustionengines.Adistinguishingfeatureis,how-ever,thatthemixingtakesplaceaftercompressing.No.5,549,datedMarch16th,1905.GordonandMcKechnie,ofMessrs.Vickers,SonsandMaxim.—Pistonringsforpistonsmadeinonepiece.—Eachnng(a)splitinanyusualwayhasflanges(b,bi),ofwhichbfitsinagroove(c)inthesideoftherecessmthepiston(d)whilebifitsinalikegroove(ci)formedbetweentheflange(c)oftheretainingring(f)andtherecessedportionofthepiston.Theringlubricanttothecylinderswhentheyarerunningwithsteamshutoff.Inthedrawings(a)isavalveslidinginacasing(b)theinteriorofwhichcommuni-catesbyabranch(c)withthesteamspaceofthesteamchestofthelocomotive.Thevalve(a),whichclosesonaseat(d)7issubjectonitsoutersidetothepressureoftheatmosphere,andonitsinnersidetothepressureofthesteamchest.Thestem(c)ofthevalveslidesinaguide(er)mlinewithasteaminletpassage(f)connectedbyapassage(fi)tothesteamspaceoftheboiler.,(q)isavalveclosingonaseatat(h)andextendingalmostintocontactwiththeendofavalvestem(c);whenthevalve(q)isopenedsteampassesthroughthepassage(f)andnozzle(i)intothebranch(c).Connectedwiththenozzle(i)throughpassagesi,2,3and4isalubricant-containingchamber(5);thepassage(4)connectswiththebottomofanupwardlyextendingopen-endedtube(6)withinthechamber(s)intowhichlubricantissyphonedbyawick(6a).Whenthepressureinthesteamchestbecomeslessthantheatmosphericpressureowingtotheregulatorbeingshutwhiletheengineisrunning,theairvalve(a)willopen,admittingair,andwillforcefromitsseatthesteamvalve(q),whichwillallowsteamfromtheboilertopassthroughthepassages(fandfi)intoAstothepossibilityofthedestructionofNiagaraFalls,alecturerstatedthatin,1885Mr.Evershedthoughthewastakingaverysafelineinsayingthatforpowerpurposesnomorethan4percent,wouldberequired.If150,000h.p.wereproduced,thedailydemandwouldbe1r.ooocubicfeetpersecond,whichwas5percent,ofthemeanflow,ornot7percent,oftheminimumnow.Thedevelopmentof650,000h.p.demanded48,000cubicfeetpersecond,or2i£percent,ofthemeanflowand30percent,oftheminimumflow.Itwasobviousthatwhenthewholeofthemachinerywasinworkingorderthealterationintheappearanceofthefallswouldbestriking.TakingintoaccountthewaterusedfortheWellandCanalandChicagodrainageandothercanalsprojected,thetotaldiversionofwaterwouldbeatleast41percent,oftheminimumflow.Norwastheendofprojectsforthediversionyetinsight,sothatthereseemedlikelytobeafulfilmentofLordKelvin'sprophecythatbeforelong.Niagarawouldbeadryravine.Niagara'sDryingUp.well-knowntypeinwhichanumberoftubes(B)aresituatedinachamber(a),throughwhichtheliquidtobecoolediscirculatedwhilstairpassesthroughthetubes.Torenderthetubes(b)moreeffectiveacrimpedorcorrugatedstripofmetalisplacedwithineachtube,asshownatc.Fig.2isanenlargedviewofseveralofthetubes.Fig.2.nNo.19,351,datedSeptemberBth,i904,W.M.Smith.—Lubricatinglocomotivecylinders.—lnordertopreventavacuumbeingformedintheworkingcylindersoflocomotiveengineswhenrunningwithsteamshutoff,provisionhasbeenmadefortheadmissionofairorsteamtothecylin-dersusuallythroughthesteamchestsThisinven-tionhasreferencetomeansforalsoadmittingABRIDGMENTSOFINTERESTINGPATENTSPECIFICATIONS.itsconnectionwiththelink(q),describesaclosedcurve,thecurvebeingtowardsthetriplever(a)onitsdownwardstrokeandawayfromitonitsupwardstroke.Suitablebufferspringsareprovidedmthecasmg^(k).PROGRESS.113Marchi,1906.ELEVf\TtONVER-riCftL.SECTtort



haveadoptedthemotor'buslargely,andcannotobtainsuppliesfastenough,doesnotseemtocarrytheweightinargumentwhichitundoubtedlyshould.Expertevidenceshowsthatiod.permileisfullcostofrunningmotor'buses,allowingmostliberallyfordepreciation,andyetlocalauthoritieshesitate,andinmanycases"land"theircitizenswith"elec-trical"whiteelephants.ArecentillustrationofthishasbeenshownatOxford(Eng.),wheretheCouncilcalledforcomparativereportsonmotor'busesandelectrictrams.Thetownclerksummarisedthereportsasfollows.—.—ATYPICAL"FEEDER"OFTHEGREATWESTERNRAILWAY.AreceiverofstolencarshasbeendiscoveredinChicago.Athisestablishmentisacompleteequip-mentforre-modelling,re-painting,andfakingstolencars,sothattheirownerscannotpossiblyrecognisethem.InthesuburbsofChicagoacom-panyofmotorcracksmenattacksandrobspassingmotoriststosuchanextentthatshotgunsandrevolversareregardedbyChicagoansasessentialmotoraccessories.especiallyformarinepurposes,beingmadeaslightaspracticable,andwiththecentreofgravityaslowaspossible.Themethodofsupplyinggasolenefortheengineisfreefromdanger.Thegasolenetankisplacedinthebowoftheboatbelowtheleveloftheengine.Nomatchorflameisusedinstarting.Aspecialfeatureofthisengineisthatundernoconditioncantherebeaprematureorbackexplosion.Thisisanessentialpointinthesafeandeconomicalrunningofanengine.WiththeWhitemethodofgasolenefeedthereisabsolutelynochanceforaleakofgaso-lenefromthefeedvalveintotheboat.LATESTTYPEOFWHITE4-CYCLEMARINEMOTOR,AtBelfast,Ireland,wasrecentlytestedasteamenginesaidtobethemosteconomicaleverbuilt.Theloweststeamconsumptionperhorsepowerwas8.585pounds,obtainedmoneofaseriesofruns.Nearlyasgoodresultswereobtainedmtwoothertests,andallwereexcellent.Theengineisaninvertedverticalcross-compoundmarinetype,ratedat500h.p.at100revolutionsperminute,withasteampressureof120pounds,andwasbuiltbyMessrs.Cole,MarchantandMorley,ofBrad-ford,England.CONSIDERATIONSFORAPROSPEC-TIVEPURCHASER.TheWhiteMarineMotor.TheWhitemotor,illustratedbelow,possessesmanydistinguishingfeatures.EachengineisequippedwiththeWhitepatentoverflowsuctionfeed.Afteronceopeningthevalve,thefeedrequiresnofurtherattention,anditalsodoesawaywithanychanceoihavinggasoleneleakfromthevalveintotheboat.TheWhiteisequippedwithelectricalignitionandself-cleaningelectrodes.Heat,rust,greaseandsootcannotcollectuponorinanymanneraffecttheworkingoftheignitor.Thecontactpointsdonotwearoutorbecomebatteredwithuse,anddonothavetoberemovedorcleaned.Aball-governorisusedembodyingtheprinciplesadoptedintheCorlissengine.Thespeedcanbeinstantlychangedandregulatedbytheoperator,andthegovernorwillmaintainthespeedwithoutfurtherattention.Theengineisbuiltonthefour-cycleprinciple,takinganexplosionineachcylinderateveryotherrevolution,anditisdesignedhimasitshould.Moreover,agreatdealofplea-sureislostbyanintroductiontomotoringbyapowerfulmachine.Ifamoremodestcarbemadethemediumofinitiation,thefulljoysofanticipationmaybehad,andasthecarischangedforsomethingbetterthegoalofone'sambitionisreachedbystages,andeachacquisitionyieldsitsownpeculiarplea-sures.Ifacaristobeusedasavehicleonly,andtobedrivenexclusivelybyamotorman,thisdoesnotapplywithsuchforce,andthereisnoreason,whyluxuryshouldbeboughtbvdegrees—thepassen-gerneverfeelstheneedof"morepower"asforciblyasthedriver.Itis'anexcellentplanforamanwishingtoenjoythefullpleasuresofmotoringtostartoffwithasinglecylinder,carryontoatwincylinderandsoworkuptoafour.Experienceindrivingandthegeneralmanagementofacarcanbewellandinexpensivelygainedbydrivingsome-bodyelse'smachine,butasownersareinclinedtobeexclusivethisisnotalwayspossible.Itisprefer-abletobereasonablewithone'sdesires,andbuyasmallsecond-handcarforastart,andwhensomeknowledgehasbeengained,toexchangeitforalargerone.Thatis,ofcourse,assumingthattheownerwishestodrivehimself,anddoesnotintendtoemployaprofessionaldriver.Whenanownerisdrivenonly,andneverdrives,morethanhalftheplea-sureofmotoringislost,andthecarbecomesmerelyavehicleofconvenience,and,moreover,itiswellforanownernottobeabsolutelydependentonhismotorman,asmanyfinecarsarenotdoingthem-selvescreditbecausetheirentiremanagementisleftinirresponsiblehands.Upkeepisaveryimportantitem,andshouldbeconsideredbeforepurchase.Apartfromdepre-ciation,itisafairthingtoassumethatinMelbourneasmallrunaboutcarcanberunforatotalcostofnotmorethantwopencepermilealltheyearround,onfiguresofayear'srunning,andincludesevery-thing—i.e.,petrol,lubricants,tyres,renewals,repairsandinsurance.Depreciationisadecreasingitem,andmaybeconsideredtoapproximatethetotalrunningcost,soanexpenditureoffourpenceamilewilleasilycoverthemaintenanceofasmallmachine.Thesefiguresareonlyapproximatelytrueforanannualmileageoffrom6000to10,000.Themaintenanceoflargecarsis,asarule,morethanproportionaltotheirsize,andmmanyinstancesrunsuptooverashillingpermile.Tyresareaveryex-pensiveitem,andalonecostmorethanfuel,buttheexpensetheyentailisdependentuponthecareandskillofthedriver,Inselectingacar,specialattentionshouldbepaidto:—(1)Accessibilityoftheengineandrun-ningmechanism;(2)clearanceofthecarabovetheground;(3)abilityofthecartorunslowlyonthetopgear;(4)typeofgearboxandtheeasewithwhichgearsarechanged;(5)theefficiencyofthewatercirculationandthecoolingpowers;(6)electricalconnectionsandwiring.Accessibilityisaveryimportantpoint,astherunningmechanismshouldbyitspositioninviteinspection.Ifaccesstovitalpartsnecessitatesthedismantlingofrodsandlevers,theirattentionisunconsciouslypost-poned,andthelackofadropofoilleadstowearandearlyreplacement.Somecarsseemtobeputtogethermaveryawkwardmanner,andthewriterhasknownaninstancewherethewholecrankchamberhadtoberemovedtoallowofaboltinthepumpmechanismbeingreplaced.Thecostofsuchsmallreplacementsisoftenconsideredexces-sive,becausethetimespentmgettingatthejobandthesubsequentreassemblingisoverlooked.Forcountryusetheheightoftheundergearfromthegroundshouldbenoted,butitmustbeadmittedthatitissurprisingwhatroughtrackscanbenegoti-atedwithgooddriving,withaclearanceofonlyafewinches.Somemakersapparentlydesignwithspeedastheonlyobject.Thismaybeverydesirableonoccasions,butfortownorroughcountryuseacarshouldnotbefastbeyonditspoweronitstopgear.Thelowerthegearthemorelatitudethereisintherangeofspeedsobtainable,andthecarthatismoderatelygearedisinfinitelymorecomfortabletodrivethantheveryfastone.Thegearboxofacarisperhapsitsmostcrucialpart,andspecialattentionshouldbepaidtoit.Severalmakersfitpatentgearboxes,andthosethataresuccessful'arevastlysuperiortotheoriginalPanhardgearbox.Withthelattertypetheskillofthedriveriseverything,andmexperthandstheywearwellandsuffernodamage,buttherearefewgearboxesofthistypethatdonotshowheavywearafterhavingbeeninconstantuseforayearorso.Thewatercirculationandcoolingoftheengineshouldbeample,astheyareoftenseverelytaxedonnorthwindsummerdays.Radiatorsfittedwithfansforaforceddraughtaremvogueatpre-sent,butthefanisanadditionalrunningpartthatisapttobeanuisance,and,assomebigfirmscon-trivetodowithoutit,whyshoulditnotbeomittedaltogether?The^ngineshouldbeabletoruninthe,carwhenstationaryforatleastthirtyminuteswith-outcausingthewatertoboil.Thedetailsoftheelectricalportionsofacararebigfactorsinitsreliability.Cheapwires,poorswitches,andinsecureterminalsoftencauseastopontheroadside,andalthoughtheydonottake-longtorectifywhendiscovered,theyareoftendifficulttofind,andarealwaysacauseofannoyance.Thecarriagespringsofacarshouldbetestedbyabuyerbyridinginthebackseatwhendrivingoverarough,roadatamoderatepace,anditshouldberememberedthat,apartfromthecomfortofgoodsprings,theyarelargelyresponsibleforthelifeofthecontainedmachinery.TheMotorOmnibus.ThemotoromnibushasanenthusiasticadvocateinMr.E.L.Holmes,ofMelbourne.HisevidencebeforetheRailwayStandingCommitteewasofaveryinterestingcharacter,andformsavaluablesummaryoftheadvantagesofthissuccessfulmeansofmodernlocomotion.Inthecourseofalengthycommunication,Mr.Holmesstatesthatthemotor'bushaslongpassedoutofitsexperimentalstage.InLondonalone,onOctober19thlast,nolessthan149modernmotor'buseswereinactiveoperation,andsogreatisthedemandthatitisestimatedthatover2000vehiclesareonorderforuseinGreatBritain.Asaninstanceoftheimportanceofthisformoflocomotion,Mr.HolmespointstotherapidincreasebythelargeEnglishrailwaycompanies,especiallytheGreatWestern,offeederservicesofmotor'busestoconnecttheirlineswithsmalltownsandvillages.Mr.Holmescontinuesasfollows:—":—"ThatLon-don'buscompaniesandEnglishrailwaycompaniesPROGRESS.Marchi,1906.ByW.RussellGrimwade,B.Sc,F.C.S.,intheScientificAustralian.Thiscontributionisfromthepenofamotoristofconsiderablepracticalexperience.Ittreatsinteres-tinglyofthesalientpointstobeconsideredbyanintendingpurchaserwhodesirestochooseacarwithhiseyesopen.Themaindifficultyinthewayofofferingadvicetoanintendingbuyerofamotorcaristheconsidera-tionofprice,anditissuchadominatingfactorthatinthisarticleitwillbeneglected,andadviceonminorpointsoffered.Whenitisquitesettledhowmuchmoneyisgoingtobespent,andwhatamountofluxuryisdesired,therelativemeritsofvarioustypesofcarsmaybediscussed.Attheoutsetitshouldbeunderstoodthat,broadlyspeaking,thebiggerthecarthegreaterthecomfortandthecostofupkeep.Steamandelectriccarsareforthetimebeingoutofit,and,unlessamanisorwishestoappearpeculiar,petrolcarsonlyareconsidered.Instancesareoftenmetwithwhereamanafterlongdelaymakesuphismindtobuyacar,and,afterinspection,decidesonabigpowerfulfour-cylindermachine.Thisisalwaysapityforseveralreasons.Thecarisfromthestartinthehandsofbeginners,andsuffersaccordingly,andtheownerisdissatisfiedbecausethemachineisnotperformingaswellwith
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Thefollowingparagraphs,culledfromthespeechesandwritingsofstatesmenandmenwhohaveachieveddistinctioninartsandscience,arepub-lishedtoshowtheappreciationduetoinventors,thedignityoftheircalling,andtheirclaimsupontheconsiderationoftheirfellow-countrymen.Hon.RobertS.Taylor."Inthelightofthereflectionswhichthisoccasionsuggests,wecanfaintlyrealisehowvastistheobli-gationwhichweowetoinventors.Notagarmentthatwewear,notamealthatweeat,notapaperthatweread,notatoolthatweuse,notajourney-thatwetake,butthatmakesusadebtortosomeinventor'sthoughts."PresidentMcKinley."Ourfutureprogressandprosperitydependuponourabilitytoequal,ifnotsurpass,othernationsmtheenlargementandadvanceofscience,industry,andcommerce.Toinventionwemustturnasthemostpowerfulaidmtheaccomplishmentofsucharesult."ProfessorThurston,M.A.,LL.D."Onetonofengineto-daydoestheworkofeightortenmthetimeofWatt;onepoundoffuelorsteamgivesto-daytentimesthepowerthenobtainedfromit.Ahalf-ounceoffuelonboardshipwillnowtransportatonofcargooveramileofocean."OctaveChaunte.{President,SocietyCivilEngineers.)"ItisnowpossibletocarryacrosstheAtlantic2,200tonsoffreight,with800tonsofcoal,wherein1870itwasonlypossibletocarry800tonsoffreightwith2,200tonsofcoal."SirHenryBessemer."Idonotknowasingleinstanceofaninventionhavingbeenpublishedandgivenfreelytotheworld,andbeingtakenupbyamanufacturer.IhavemyselfproposedtomanufacturersmanythingswhichIwasconvincedwereofuse,butIdonotknowofoneinstanceinwhichmysuggestionshavebeentried;buthadIpatentedaninventionandsawnomeansofrecoupingmyselfexceptbyforcing,asitwere,somemanufacturertotakeitup,Ishouldhavefoundsomeonewhowouldhavetakenitupontheofferofsomeadvantagefromme.Thentheinven-tionbecomesatonceintroduced,andthepublicadmitsitsvalue."Walker'sTextBookOnPatents."Therightofproperty,whichaninventorhasmhisinvention,isexcelledmpointofdignitybyno•otherpropertyrightwhatever.Thebenefitswhichheconfersaregreaterthanthosewhichhereceives,Hewalkseverywhereerect,andscattersabroadtheknowledgewhichhecreated.Heconfersuponmankindanewmeansoflesseningtoilorofincreas-ingcomfort,andwhathegivescannotbedestroyedbyusenorlostbymisfortune.Itishenceforthanindestructibleheritageofposterity.Sidebysidestandtheinventorandauthor.Theirlabouristhemostdignifiedandthemosthonourableofalllabour,andtheresultingprosperityismostper-fectlytheirs."CommissionerHolt."Thetruthis,andthereisnoavoidingit,thatyou\u25a0cannotdisconnectmthiscountryinventions,manu-factures,andagriculture.Theyaremter-depen-dentco-equalfactorsinproducingourprosperityandourhappiness;andsowithregardtotheotherindustriesofthecountry,patentsaredirectlycon-nectedwiththemall,andabsolutelynecessarytotheirsuccessfulpursuit.Thatnationwhichgetsmostoftheworld'stradeistobethefirstpoweroftheglobe.Itistobeobtainedonlybyencouragingtheinventivegeniusofourcitizensbyprotectingthepatentsystemofthecountry,ndallthatisinvolvedandcomprehendedinthatsystem."Hon.JamesA.Tawney."TherehasneverbeeninthehistoryoftheworldamoreimpressiveillustrationofthevaluetoanationofthatgenerouspublicpolicywhichgavecontroltothemanoftheProductsofhismindthanisshownbyourprogressunderthepatentsystem.Thegeniusofinventionisthemainspringofadvanceinourmaterialcivilisation,thefoundationofthatprosperityonwhichculturemustrestforitssolidsupport."Hon.BenjaminButterworth."Butforthepatentsystemonlyaninfinitesimalpartofthetriumphofinventivegeniuswouldhavebeenaccomplished,andifwecouldcutthegroundfrombeneaththematerialprosperityoftheage,thereisnowayinwhichthiscouldbemoreeffect-ivelydonethanbytherepealofourpatentlaws."Hon.KarekiyoTakahashi."ItisonlysinceCommodorePerry,in1854,-openedtheportsofJapantoforeigncommerce
WHATWEOWETOINVENTORSANDPATENTS.thattheJapanesehavebeentryingtobecomeagreatnation,andwelookedaboutustoseewhatnationsarethegreatest,sothatwecouldbelikethem;andwesaid,'ThereistheUnitedStates,notmuchmorethanonehundredyearsold,andAmericawasdiscoveredlessthanfourhundredyearsago;andwesaidwhatisitthatmakestheUnitedStatessuchagreatnation?Andweinvestigatedandfoundthatitwaspatents,andwewillhavepatents.'"ExaminerPierce,incommentingthereon,said,"Notinallhistoryisthereaninstanceofsuchun-biassedtestimonytothevalueandworthofthepatentsystemaspractisedintheUnitedStates."NewellDwightHillis."Everynewtoolthatisinvented,everynewbusinessthathasdevelopedcarrieswithitahundrednewpositionsandopeningsforyoungmen."W.E.SIMONDS."Avastlylargenumberofinventionsareofagreatervaluethanthepublicdreams,andthosewhichseemtofalldead,containwithmthemseedsofsuggestion,whichlaterliveandgrowtorichfruition."LordBacon."Theintroductionofgreatinventionsappearsoneofthemostdistinguishedofhumanactions,andtheancientssoconsideredit;fortheyassigneddivinehonourstotheauthorsofinventions,butonlyheroichonourstothosewhodisplayedcivilmerit.Andifanyonerightlycomparesthemhewillfindthejudgmentofantiquitytobecorrect,forthebenefitsderivedfrominventionsmayextendtomankindmgeneral,butcivilbenefitstoparticu-larlandsalone;thelatter,moreover,lastbutforatime,theformerforever."CommissionerDuell."Fewmen,Ibelieve,havethoughtoftheactualmoneyvalueofpatents.Themindcannotmeasureit.Itwouldbesafetosaythattheyareworth500dollarsonanaverage,andifso,wehaveasthevalueofthepatentedinventionsuponthatbasis,notreckoningcost,115,000,000dollarstheactualsale-ablevalue.Otherswouldputtheaveragevalueofpatentsverymuchhigher."SenatorPlatt."Ihavehearditarguedthatwehadapproachedtheperfectionofpatentsystem;thattherewerenownoworldstoconquer;thatnaturehadnomoresecretstobestowuponmankindfortheirbenefit.Sofarfromthisbeingthecase,westandbutintheveryvestibuleofthegreatstorehouseofnature'ssecrets.Wehavebutgatheredafewpebblesalongtheshoreonwhichbeatsalimitlesssea.Thereisnolimittotheevolutionofhumaninventionuntilitreachestherealmoftheinfinite."Everyroundoftheladderonwhichwehaveclimbedtonationalpre-eminenceisapatentedinvention,andeverysignboardwhichpointstoagreaterfutureofachievementandprogressshowsthatthepathcontinuestoleadthroughthefieldofinvention.Westandto-daymthegatewayofamostmarvellousfuture.Letushopethateyesmaybegivenustoseethattheinscriptionabovethegatereads,'ProtectiontothePatentsystem,andallthatitcomprehendsandinvolves.'"
facturersofwindmillscouldinduceanumberofgrowerstopurchaseasinglewindengineforexperimentalpurposesthereisnodoubtthatitsadvantageswouldbequicklyappreciated,alikefortheirrigationofthericefieldsduringthedryseason,andatothertimesfordrivingricethrashingdecorticating,andothermechanism.IntheopinionoftheFrenchConsulthereismuchtobedonebythoseagriculturalengineeringfirmswhowilltakeacloseandintelligentinterestinthere-quirementsofrice-growersintheFarEast.PROGRESS.Marchi,1906.
Itwouldbemostinterestingweresomemotoristwithplentyoftimeathisdisposal,tokeepastrictaccountforsixmonthsofhisruns,theircompletecost,andalldetails,andthendrawupacontrastingitemisedbillofwhathistripswouldhavecometohadheandhispassengerstravelledfirstclassbyrail.|'Oflateyearsthecultivationofricehasbeenex-tendingmseveralcountriesoutsidetheCelestialEmpire,notablyinSiamandIndo-Chma,andwiththeincreasingareaoflandbeingputunderthiscerealthereisagrowingscarcityofmanuallabouraswellasofdraughtanimals,thenumberofwhichisundergoingasteadydiminution.AccordingtotheFrenchConsulmBangkok,thedifficultiesrepresentedbytheshortnessofthelaboursupplyinSiamaresoseriousthatintheabsenceofsuffic-ientimmigrationofChinesecooliestheonlywayofproperlycultivatingandpreparingriceisbytheemploymentofsuitablemachinery,althoughheadmitsthatsofarasthetillingofthelandiscon-cerned,thesoftclayeynatureofthesoiloffersmanydifficulties.Nevertheless,heisconvincedthatthesecouldbeovercomebyengineerswhowouldbepreparedtospendayearmSiaminviewofstudyingthemeansofadaptingmachinerytothevariousprocessesatpresentperformedbyhand,and-heholdsoutexcellenthopesformanufacturersofsuchmechanism,whowouldfindanequallylargemarketinIndo-ChinaandothercountriesintheFarEast.ThereisalsoalargeopeningforwindmillsintheMenamValley,aswellasmCochinChina,Cambodia,andTonkin,wherethevastwindsweptplainsarespeciallyfavourabletotheem-ploymentofsuchappliances.Noseriouseffortshaveyetbeenmadetointroducewind-millsthegrowersapparentlybeingdisposedtowaitforthecarryingoutofcertainirrigationworkswhichwilltakeseveralyearstocomplete;butifmanu-RiceMachineryandWindmillsinSiam.FromcommunicationsreceivedbytheFriscomailbyMr.Dickie,ofthestaffoftheGeneralPostOffice,itwouldseemthattheautomaticstamp-sell-mgmachine—thejointinventionofthatgentlemanandMr.H.Brown,photographer,ofUpperWillisstreet—isgoingtoproveareallygoodthingfortheinventors.WhenMr.DickievisitedSanFran-ciscoafewweeksagohemetaMrs.Kermode,ofTasmania,whowassostruckwiththeinventionthatsheacquiredthepatentrightsforallthosecountriesinwhichithadnotbeenprotectedbytheinventors,andsheistouseherbestendeavourstohavethemachinetakenupinAmericaandelse-where.InaletterreceivedfromNewYork,Mrs.KermodewritesthatshehadaninterviewwiththeChiefPostmasterofCanada,atOttawa,andhehadbeengreatlyimpressedwiththepossibilitiesofthemachine.Itappearedtohimtobecomplete,yetsimple,itcouldbemanufacturedatanominalcost,andtherewasapparentimpossibilityofitsgettingoutoforder.Anotherletter,datedDecemberioth,saysthattheMinisterhadwritten,statingthattheCanadianGovernmentwaswillingtoorderahundredmachinesiftheycouldbemanufacturedcheaply.Thewritersaidtheyweregettinganestimate,andiftheCanadianGovernmentaccepted,andMr.Dickieagreedtotheoffer,itmeantevery-thingtothelifeofthemachine.TheletterfurtherstatedthattheDominionofficialshadtestedthemachine,andwereconvincedthatitwasareallyfineinvention.NegotiationswerealsoproceedingwiththeheadofficialsatWashington,wherefurthersuccesswasexpectedThestamp-sellingmachinemquestionwasexhibitedintheporticooftheGeneralPostOfficeinWellingtonforsometime,whereitdispensedpennystampswithgreatpromp-titudeonthepenny-in-the-slotprinciple.Itprovedaverygreatconveniencetothepublic—particularlyafterofficehours,andonSundays—andverymanywouldhavelikedtohaveseensuchamachinepeimanentlyinstalled.AutomaticStamp-SellingMachine.WritingintheMagazineofCommerce,Mr.J.H.Reynolds,principaloftheManchesterMunicipalSchoolofTechnology,says.—Thecoursesofinstructionintheschoolaredirectedmoreespeciallytotherequirmentsoftheindustriesofsouth-eastLancashire,ofwhichManchesteristhecommercialcentre.Theseembraceawiderangeofsubjects,andincludemechanicalengineering,electricalengineer-ingandgeneraltechnicalphysics,sanitaryengineer-ing,industrialandgeneraltechnicalchemistry,inclusiveofthebleaching,dyeing,printingandfinishingoftextiles,papermanufacture,brewingandmetallurgy,andthemanufactureoftextiles.InthecourseofanexhaustivedescriptionoftheappliancesusedMr.Reynoldsremarks:—:—Theequipmentoftheschoolisonascaleofconsiderablemagnitude,and,indeed,itexceedsthatofanyEnglishinstitutiondevotedtotechno-logicalteaching.Theworkshopsarewellfittedupwithmoderntools,andtheengineeringshophasaspecialtoolroom,inwhichacompleteinstallationofAmericanfine-grindingmachines,bytheBrowftandSharpeManufacturingCompany,offersfacili-tiesforcarryingonstandardisedworkaccordingtomodernmethods.Asmithy,whichcontainselevenforges,bytheBuffaloForgeCompany,andalargehearthandasteamhammer,givesaccommodationtotwelvestudentsatonetime;andasimilarnumberofstudentscanbedealtwithinthefoundry.TheequipmentoftheelectricalengineeringdepartmentembracesthemostmodernEnglish,Americanandcontinentalplantandappliances.AGreatTechnicalInstitute.115



thatstepswhichcarrypassengersupmayperformalikeservicelaterincarryingothersdown;orseparatemachinesmaybeinstalledinvariouslocationsaffordingthebestopportunityfordis-playingmerchandise.Themotionoftheescalatorissosmoothandconstantthatitdoesnotinterposetheleastobstacletothefreemovementotthepassenger,whomaywalkineitherdirectionsorinventorholdspatentsinallpartsoftheworld,thefinishedtubes,sheet,andwirecanbeproducedmoneoperation,includingtherefiningfromcrudecopper.Itisclaimedthattheprocessisatleasttentimesfasterthananyexistingelectrolyticpro-cess,whilsttheplantrequiredissimpleandfreefrommechanicalcomplications,andinconsequencethecostoftheproductionisenormouslyreduced.THEQUERTIEREXCAVATORREADYFORTRAVELLINGTheFinancialNewshasunearthedapropositionwhichshouldrenderthefinancialfutureofship-pingenterprisesmagnificentintheextreme.ItappearsthataVictoriangeniussuggestscoatingthebottomofsteamerswithquicksilver,therebyformingamagnificentamalgamatingplate,togatherthegoldastheboattravelled.Onarrivalattheportofdestinationthecargoisdischargedandtheshipgoesintodockforaclean-up.Theauthorofthisbrilliantideahas,ourcontemporarystates,expressedhisdesiretoacceptthepositionofbatterymanagerandamalgamator.Butheisnotatallup-to-date.Heshouldissueacircularandbecomehisownship-owner,andthensecureadrydock,thuskeepingthewealth"inthefamily."Anewprocessinthemanufactureofcoppertubes,sheets,andwirehasjustbeenperfectedbyMr.SherardCowper-Coles,metallurgist,ofLondon,whichislikelytoeffectsomeremarkablereductionsofcostandextensionoftheuseofcopper.Byanewmethodofelectro-deposition,forwhichthebeinglightnessofdraught,simplicityofconstruc-tion,equalityofdistribution,andcapabilityofadjustment.Themachinehasahexagonsteelsowingshaftwithsmallironspades,asecondshaftbeingprovidedforthepurposeofstirringdampmanures.ItsowsBft.wide,weighs4cwt.,andispricedatcalciumphosphideinthelattermaterial.Theyfindthatthisphosphide,andtheanalogouscalciumsulphide,onlyoccurincarbidewhenitismadebytheusual"basic"process—i.e.,whenthechargefedintotheelectricfurnacecontainslimeinexcess.Ifthecarbidewerepreparedwithcarboninexcessitwouldnotbesocontaminated.ThewhitehazewhichisproducedwhenC2H2containingPH3(phosphme)isburntinaclosedroom,consistsofammoniumphosphate.Ammoniaisofitselfanobjectionablegas,andifitentersintoapurifiercontainingmaterialmtendedtoextractphosphorus,itreactswiththatmaterialandlowersitsefficiency.Thesourceofthesulphurisnotyettraced.TheSH2wasformerlysaidtocomefromcalciummono-sulphide,orfromaluminiumsulphide;butitappearsmorelikelythatitisformedwhenatriplecompoundofcarbon,sulphur,andcalciumcomesincontactwithwater.Atroublesomemechanicalimpurityislimedustfromthegasgenerator,whichisdifficulttoremoveevenbyawaterwasher,andisvisibleintheluminousacetyleneflameifthegashasbeenpassedthroughtubescontainingwoolmoistenedwithHCIorH2SO4.Thelimedustdepositsattheburnerorificesandgraduallyde-creasestheireffectivediameter.LuigiMascarellihasexaminedthe"explosivecompound"formed,amongstothersubstances,onslowlypassingacetylenethroughnitricacidofspecificgravity1.52,andfindsittohavethecom-positionC4H207N6."Whenheatedwithcausticpotashthissubstancegivesoffammonia,andonbeingheatedwithlightpetroleumitalsosuffersdecomposition.THEQUERTIEREXCAVATORATWORKINAGRAVELPIT.TheEscalator,orMovingStairway.—InthelargebuildingsofNewZealand,thegeneralmeansoftransittoandfromthedifferentfloorsispertheordinaryelevator.InAmerica,however,theelevatorpromisestohaveapowerfulcompetitorintheescalator,ormovingstairway.Thiscon-trivance,whichinoutsideappearanceexactlyresemblesanordinarystairway,maybedescribedasacontinuousseriesofrigidstepsplacedaboveanendlesssprocketchain.Itscapacityforpas-sengercarryingis,ofcourse,dependentuponthespeed.Travellingatthenormalrateofslightlyoveronemileperhour.Thepowerrequiredtodrivetheescalator,includinghandrails,isnormal—lescthan10h.p.;tothismustbeaddedtheduty,dependinguponthenumberofpassengers.Theescalatormaybeconstructedasonecontinuousmachine,withlandingsateachfloor,andsoarrangedOurillustrationsshowamostingeniousmachineinventedanddesignedbyMr.HilaryQuertier,forthepurposeofexcavatinggravelballastandde-liveringitintotrucks.Itwillbeseenthatthemachineiscarrieduponarailroadtruck,andcom-prisesachainofbucketsbywhichthegravelistakenoutofthepit,orfromaworkingfacealongsidetheline,anddeliveredtoascreenbywhichitisseparatedaccordingtosizeofthestones,andthendeliveredintoballasttruckswhich,forconvenience,arerunuponaseparatetrackparallelwiththerailsuponwhichrunstheexcavator.Bythismethodtheexcavatorcanbetakenalongatrainoftrucks,fillingoneaftertheotherfromtheworkingface,themachinebeing"locomoted"byingeniouslycontriveddrivinggearfromanoilengine,whichisusedasthemotorpowerforthemachine.Ifdesiredtheballast,insteadofbeingputthroughthescreen,maybedelivereddirectlyintoshutesconductingittotheballasttrucks.Inevidenceofthegreatsavingeffectedbytheemploymentofthisapparatus,itmaybecitedthatonthe23rdJanuarylastatEdievale,meighthours,theQuertierexcavator,workinginapitofanave-ragedepthof2ft.6in.,excavatedandfilled72bal-lasttrucks,containingatotalof360cubicyards,theonlylabouremployedbeingonedriverandonetruckmantoload.Thesamequantityofballastfilledbymanuallabourmthesametimewouldrequireatleast28men.Therelativecostbeingtentimesasgreatbymanuallabourasbythemachine.Theillustrationsshowthemachinemadeupmatrainfortravellingandatworkinagravelpit.Inventions.THEQUERTIEREXCAVATORANDBALLASTFILLER.The"Hampel"ManureDistributorisoneofthelatestmachinesintroducedintoEnglandbyMessrs.J.andH.KeyworthandCo.,ofTarletonstreet,Liverpool.Thiscanbeusedforsowingsuper-phosphates,kainite,groundlime,bonesandallkindsofartificialmanures,itsleadingadvantagesP.GrilproposesinhisFrenchpatent,334111of1903,toextractfromcrudeacetylenemadefromcalciumcarbide,theorganiccompoundsofsulphur,thebasiccompoundsormedbypolymerisation,andthephosphinewhichitusuallycontains.Forthispurposetenpartsofchromicacidaredissolvedinthirtypartsofnitricacid,andthesolutionisabsorbedin100partsofkieselguhr.Messrs.L.M.BullierandL.Maquenne,whohaveinvestigatedtheoriginoftheimpuritiesusually,presentincrudeacetylenemadefromcalciumcarbide,statethatthecompoundsofphosphoruscomefromtheassumeanyattitudetothesamedegreeasuponastationarystaircase.Theapparatusisnoiselessinoperation,andisinconstantmotion,withaspeedatwhichthepassengermaywithfacilitystepuponorfromit,andinabsolutesafety.Afteraveryfewtripsupontheescalatorallnovelsensationdisappears,anditsuseevokesnootherthanattendstheuseofastationarystaircase.AcetylenePurification.Marchi,1906.•PROGRESS.116



InthecourseofaninterestingarticleontheopeningsoftrademJapan,nowthatthewarhasTheUp-KeepofaMotor.Theopinionsexpressedbyvariouspeopleonthesubjectofthecostofrunningamotorcarareasdiverseasarethosegivenutterancetoonmanyotherquestionsaboutwhichthereispubliccontro-versy.Time,nodoubt,willdispelmanyimpres-sionsthatnowexist,butintheintervalthosewhoknowlittleornothingaboutmotorswillcontinuetoproclaimtheirviews,rightorwrong.IthasbeensaidtheVictorianGovernment'smotorcarcannotberunatalesscostthanperweek,andthattwoyearsofworkwillreduceitsvaluebyfour-fifthsoftheoriginalcost.Thessstatementshavebeenmadeonwhatisregardedbysomeasgoodauthority,andtheresultofanideabecomingcurrenttothiseffecthasbeentodetersomepeoplefrombuyingforthepresent—thatis,untiltheycouldlearnmoreaboutit.AMelbournemotoristwhowasspokentolatelyonthespecificpointwhethercarsdoordonotcostperweekforup-keep,saysthattheanswerdependslargelyuponcircumstances.Thesizeandmakeofthemotor,aswellasthenatureofthework,must,hesaid,allbetakenintocon-sideration;butunderordinaryconditionsnocarshouldtakeperweekforitssupport.Manyoftheup-to-datecarswillrun20mileswiththecon-sumptionofonegallonofpetrol,whilesomerequiretwoorthreetimesasmuch."TheGovernmentcarwhichisofmodernbuildandpossessesthelatestimprovements,willconsumeaboutonegal-lonofpetrolonatwenty-milerun.Ifitisgoingtocost£5aweekforrunningexpensesitwillhavetotravel2000milesduringthatperiod,andIdonotthinkMr.BenthasincontemplationsuchaliberaluseofthemotorhehasboughtforGovernmentkeptwelloiledandcleanitwearslessquickly,anditrunsmoresmoothly.Smoothrunningmeanslessdrivingpowerrequired,andthat,ofcourse,meanslesscost.THEOLDANDNEW:ANINTERESTINGCOMPARISON.EACHOFTHESESTRAKERVANSISABLETOREPLACEFOURI-HORSEVANS.Wirelessphotographsarethelatestdiscoveryintheelectricalworld,and,accordingtoNicolaTesla,thedayisnotfardistantwhenonemaysitinoneofNewZealand'scitiesandhavehisphotographimmediatelytransmittedbyawirelesssystemtoLondon,oranyotherplacemtheworld.TeslaandhisassistantsarecarryingonexperimentsnowatWardencliffe,L.1.,andeveryonedownthatwayisconsumedwithcuriosityoverthestrangeflashesthathavegoneforthinthenightfromthelabora-tory.cometoanend,the"World'sCarriers"says:—:—"Itismoreinthecapacityofagentsandmiddle-menthatEuropean(orAmerican)capitalistsmay]ookforbenefitfromtheincreasedprosperityofthecountry.Forsometimetocometheirpositioninthisrespectwillbeunassailable.Thelaxbusi-nessmoralsoftheJapanesetraderhaveputhimmoreorlessatthemercyoftheforeignmiddle-man.Practically,alltheJapanesetradepassesthroughthehandsofforeigners.Therearehardlyhalf-a-dozenfirmsmtheEmpire—andthosearealmostwithoutexceptionthenomineesoftheJapan-eseGovernment—thatareabletogiveordersormakecontractswiththegreatEuropeanandAmericansfirms.SobadareputationhastheordinaryJapanesetraderthatnoEnglishhousewilltakenoticeofhiscommunications,ifhetriesto1dealwithitdirectly.HeisalwaysreferredtotheYokohamaorTokioagentofthehouse.How-everhighJapan'sprestigemayberaisedasagreatpower,thereisnoprospectofherbusinessgoodnamebeingacceptedatamuchhighervaluationforalongtimetocome,andthustheprospectsforreliableandcapableforeignersaredistinctlygood."requirements.Someofthelargecarsdo,Iknow,costevenmorethanperweekfordrivingpower,buttheoneIrefertoisnotofthatclass."Touchinguponanothersubjectthespeakersaidthatthelifeofacarisnecessarilyamatterthatdependsonhowitismadeandofwhatclassofmaterialitspartsarecomposed."Ifacarischeapitmust,toanextent,benasty;therefore,theques-tionofup-keepandwearandtearlargelydependsuponthispointalso.Again,"hecontinues,"muchofthedurabilityofacarisamatteroftreatment,andsoalsoistherunningcost.IfthepartsareTHESTRAKER5-TONSTEAMWAGGON.Greatadvanceshavebeenmadeintheproductionofthemechanicallypropelledvehicleforcommer-cialpurposes,suchasthemotorlorry,vanandomnibus.Fortheheaviertypesofsuchvehicles,steamisthemostusefulmotivepower,particularlyinBritishpractice.Forthelightervehicles,whichareinmanycasesmerelydevelopmentsoftheordinaryprivatecar,theinternalcombustionengineisgenerallyemployed.Thereisnodoubtthatbeforelongthebrewer,miller,farmer,builder,contractor,andhostsofotherswillrecognisethemeritsandadvantagesofthemotorvehiclemuchmorelargelythantheydoto-day.Alargenumberofsteamandpetrolvehiclesarenowinsuccessfuluseforpublicservicework.Thesecarryfromfourteentoforty-twopassengers,oranevengreaterequivalentamountofgoods;mostofthesearedoingsplendidwork,andshowingasatis-factoryreturnforcapitalinvested.Amongthenumerousadvantagesthatthemotorvehiclehasoverthehorsearethatitismoreexpeditious,hasalargerrangeofaction,andisconsiderablycheaperfortransport.Itcanbeworkedatitsmaximumpoweralldaywithouttiring,anddoesnotrequiredaysofrestbetweentwoharddays'work.Moreover,anautovehiclecandotheworkoffivetosevenhorses,andthusbydisplacingtheseandtheirequivalentlorries,fromthestreets,thecongestionintrafficbecomesless.Onlywhenactuallywork-ingisfuelrequired,andthemorefuelused,themoreworkdone.Whennotinuse,themotorvehiclerequiresverylittleattentionandnokeep.Itcanbemanipulatedwithmuchgreatereaseandcer-tainty,andincasesofemergencycanbestoppedinaspaceequaltoitsownlengthwhentravellingataspeedoftenmilesanhour,withoutexcessiveexer-tiononthepartofthedriver.Onlyhalftheroomisrequiredintraffic;itcanineverycasebemuchmoreeasilymanaged,anditcanwithsafetytravelmuchabovehorsespeedifdesired.Last,butnotleast,thecommercialmotorvehicleisafirst-classadvertisingmedium,thusbringingbusinesstothefirmusingit.CommercialMotorVehicles.MarcJhi,1906.PROGRESS.
TWELVEDURKOPP24-H.P.4-CYLINDEROMNIBUSES,BELONGINGTOTHELONDONROADCARCOMPANY,LTD.,BEINGPARTOFANORDERFORFIFTY-ONESIMILARVEHICLES.
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switch,anditisunnecessaryforthedrivertoleavehisseat.Beingaslow-runningenginetheVeloxiseconomicalinfuelandrepairs,andallpartsareexceedinglyaccessible.Therearethreespeedsaheadandonereverse,anditispossibletorunonthetopspeed,40miles,downto4miles,onthehighgear.TheVeloxisinrealityasflexibleasanysteamcar.ThecarburetterisbyLongue-mere.Thewheelsare30m.,allequal,thebrakesareexpanding,threerunninginoilandencased.Thereisadirectpropellerdrive,consequently,thereisnochaintogetcloggedwithdirtandoil.Theengineisverysilent.TheupholsteringofthecarisinrichTurkeyredleathertomatchtheslightlydarkerredofthecar.Theframeisofthelatestpressedsteel,withoutbrazing,thejointsbeingriveted,thusconducingtoextremedurability.Messrs.A.W.Schaef&Co.furnisheduswiththeaccompanyingillustrationoftheVelox.Thiscariscertainlyanovelty,inasmuchthatithasthefirstfour-cylinder12-h.p.enginetoarriveinthecolony.4-CYLINDER12-H.P.VELOX.ItisstatedthatthenativesoftheCookIslandsareshowingagrowinginclinationtohavetheirlandssurveyedanddealtwithbytheLandTitlesCourt,whilenumerousapplicationshavebeenreceivedduringrecentmonthsfrompersonsdesirousoftakinguplandintheIslands.Arrange-mentsarebeingmadetoprepareinformationforintendingsettlers.ThefruittradeoftheIslandsissteadilyin-creasing,andconsiderationisnowbeinggivenbytheNewZealandGovernmenttothefosteringanddevelopmentofthetrade.ItisprobablethatatrialmonthlyservicewillberuntotheIslandsbytheUnionCompanyforafewmonthsnextseason.AcomprehensiveschemedealingwiththequestionofeducationintheIslandshasbeenconsideredbytheGovernment,butfurtherinformationwillbeobtainedbeforethematterisdefinitelysettled.•Mr.Robertsisacivilengineer,whohasdevotedserious|studytotheproblemofventilation,andhehassucceededindesigningawindowwhichhasalreadybeenlargelyadopted,andwhichiscertaintoadvanceinpopularfavourasitsmeritsbecomegenerallyknown.Roberts'patentwindow,asshowninourillustrations,hastwosuperposedsashes,eachpivotedatitslowerendintheframe,andcapableofbeingsecurelyclosed,asshownmfig.i,orinclinedinwardlytoanangle,asshowninfig.2,inwhichpositionfreeinletforairisprovidedwith-outthepossibilityofdownorsidedraughts,whilevitiatedairisallowedtoescape.Whenturnedatrightanglesupontheirpivots,asshowninfig.3,PERFECTLYWEATHERTIGHTANDNON-RATTLING:SASHESCLOSED.TheVeloxfour-cylinder,four-seatedtonneaucar,illustratedbelow,hasenginesof12hp.Thecylindersaremountedonthemainframe,therebygivingagreatclearance.Thecylindersarecastseparately,andthespecialfeaturesoftheengineareasfollows•—Mechanicallyopeiatedvalves,thermowatercirculation(doingawaywithpumptrouble),honeycombradiatorwithfancooling.TheengineoncestartedwillalwayslestartonTheVeloxCar.removalofthesashesfromtheframewhenoccasiondemands.SashweightsarenotrequiredwiththeRoberts'window,buttheymaybereadilyattachedifitisdesiredtomakethesashestoslideaswellastoturnupontheirpivots.OUTSIDEEASILYCLEANEDFROMINSIDE."SASHESLAIDFORCLEANINGPURPOSES.accommodatedinthecoach-builtbody,andthefrontseatholdstwoadditionalpassengers.Theframeisofsteeltube,thelugsandbracketscarryingtheengine,gearbox,springs,etc.,beingbrazedintoposition,soastomakethemintegralwiththeframe,theabsenceofclipsmakingforgreatersecurity.Theengine,of8h.p.,isoftheinclinedtwin-cylmderorVtype,andissituatedimmedi-atelybeneaththedriver'sseat.Aspraycarburet-ter,andelectricignitionofthehigh-tensioncoilandaccumulatorsystemsareemployed.Attachedtotheleft-handsideoftheengineisthechange-speedgearbox,whereiniscontainedthenecessarytrainofwheelsfortransmittingthepowertotherearroadwheelatdifferentspeeds.Therearetwospeedsforward,theslowestofwhichiscapableofpropellingthevehicleataspeedoffourteenmilesanhour,whilethetopspeedisequaltothirtymilesperhour.Thesteeringisoftherackandpiniontypesolargelyusedonsmallcars,andtherearetwopowerfulbandbrakesoperatingontherearwheelhub.2-CYLINDERREXETTE.Theimportanceofaconstantsupplyoffreshair'to,andthewithdrawalofimpureairfrom,occupiedroomscannotbetoohighlyestimated.Theold-fashionedslidingsashwindowlamentablyfailsforthispurpose,forthereasonthatanopenwindowusuallyresultsinadangerousdraughtorcannotbeusedinbadweather.Forthemanofmoderatemeanswhohasnotthewherewithaltopurchaseamotorcar,atemptingsubstituteisofferedbythenewtypeofRexette(illustratedherewith).Thisserviceableandcom-pactlittlevehiclehasmademoredifficultthanevertheproblemofsolvingwherethemotorcycleendsandthemotorcarbegins.Threepersonscanbebothupperandlowersashesmaybecleaneduponbothsidesoftheglassfromthemsideoftheroom.ProvisionismadeforthealmostinstantaneousATwo-CylinderRexette.NewWindowConstruction.(ROBERTS'PATENT).Marchi,1906.PROGRESS.
NATURALVENTILATIONWITHOUTDRAUGHTS:SASHESOPENFORVENTILATION.DuringtherecentGermanmanoeuvresanewinvention,calledthemicrophotoscope,whichcon-sistsofamapprintedonglassandilluminatedwithasmallelectriclamp,wasusedmnightmarcheswithmuchsuccess.Theapparatusisaboutthesizeofanordinarycigarettecase.Electricignitionasappliedtoacetyleneisarecentdevelopment,bymeansofwhichacetylenecanbeinstantlylightedbyturningakeyorpressingabutton.Itisclaimedthataconsiderablesavingofcarbideattendstheuseofthisdevice,inasmuchasthelightingandextinguishingisdoneinawaythattendstolimitlightingtotheactualrequire-mentsinsteadofbeingneedlesslyextended.ThemethodwasrecentlydemonstratedattheninthannualmeetingoftheInternational(American)AcetyleneAssociation.F.N.4-CYLINDERMOTORCYCLE,ASDESCRIBEDONPAGE112.
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AttheAucklandbranchoftheAmericanSchoolofCorrespondenceclasseshavebeeninauguratedforinstructioninautomobilemanagementandelectricstreet-cardriving.ABlueBookhasbeenissuedbytheAdmiralty-givingtheresultsofgun-layingtestswithheavygunsduringthepresentyear.Itisnotedthatthereisagreatimprovementintheresultsascomparedtoformeryears.OntheEastIndiastationthe"Perseus"ob-tainedthecomparativebestrecord,forherforty-threegunnersmadeascoreof100.09,withanave-rageof66.66pointsperman.The"Iphigenia"obtainedtheOrderofMeritontheChinastationwitha91.40score,andthe"Pelorus,"inSouthAfricanwaters,wasawardedthesamedistinctionfor74.58.Petty-OfficerW.T-Squibb,ofH.M.S."Illus-trious,"wasthebestindividualgunner,making88.14pointswiththeI2in.MarkVIII.gun.NAVYSHOOTINGIMPROVERS.ThefollowinglistofapplicationsforPatentsfiledinNewZealandduringthemonthending12thFebruary,hasbeenspeciallypreparedforProgress.20563—Butler,H.M.Leeds,England:Vehicleaxle.20564—Armstrong,S.,TeUku,N.Z.:Leg-ropegrip.20565—Bradfield,A.,junr.,Ratanui,N.Z.:Liftmg-jackattachment.20566—Halpin,8.,andRashleigh,J.H.,Palmer-StonNorth,N.Z.:Buttercutter.20567—Parsons,W.,Papanui,N.Z..Curingmilkfeverincows.20568—Bywater,J.D.,Chnstchurch,N.Z.;Mowingmachine.20569—Cowdery,J.P.,Chnstchurch,N.Z.,:Oilmgaxlesofvehicles.20570—Park,J.R.,Wellington,N.Z.:Carburet-tmgairandproducinggas.(A.J.Way).20571—Easton,J.A.andGreenfield,J.,Dunedm,N.Z.:Feedreservoirandboxforhorses.20572—Payne,F.W.,Dunedm,N.Z..Dredgingtumbler.20573Gordon,F.E.A.,PalmerstonNorth,N.Z.:Metalpolish.20574—Pomeroy,Invercargill,N.Z..Signallamp.20575—Mitchell,EL,Invercargill,N.Z.:Broochfastening.20576—Bower,D.,Dunedin,N.Z.:Milkstrainer.20577—Wood,A.,Dunedin,N.Z.:Acetylenegene-rator.20578—Whitney,A.,Melbourne,Vie.:Targetandshootingrange.20579—Hogan,M.,Edendale,.Gramandseedcleaner.20580—McKenzie,D.,Auckland,N.Z.,.Easychair.20581—Quertier,H.,Dunedm,N.Z..Railcleanerfortramway.20582—Fabian,C.H.,Wellington,N.Z.:Plantpro-tectorandsupport.20583—Phillips,E.,Melbourne,Vie.Treatingores.(H.F.Brown).20584—Rigby,E.J.,Malvern,Vie.:Fluidfeedforoperatmghammerrockdrills.20585—Brooks,J.,Chicago,U.S.A.:Flasksorcoresforcastings.20586—Phillips,E.,Melbourne,Vie.:Treatmentofores.(P.Gredt).20587—Snodgrass,J.,Johannesburg,Transvaal:Precipitatinggoldandsilverfromcyanidesolu-tions.20588—Hampton,E.J.,Wellington,N.Z.:Windowfastener.20589—Ingle,J.andGreen,W.J.,London,Eng-land.Cask,etc.,brandingmachine.20590—Johnston,A.L.,St.Louis,U.S.A..Cor-rugatedbars.20591—Hughes,W.E.,Wellington,N.Z.:Bootorshoetree.(IndustrialPatent,Limited).20592—Hughes,W.E.,Wellington,N.Z.,:Alter-natingcurrentelectricmotor.(W.M.Brad-shaw).20593—McGregor,A.andMacdonald,T.F.,Gerald-ton,Queensland,andParkes,J.N.andMehan,J.X.,Townsville,Queensland:Divingdress.20594—Hamilton,B.T.andStroud,L.,London,England:Lockingdevice.(Dateappliedforundersection106,2ndFebruary,1905).20595—Buhne,F.W.,Frieburg,Germany:Pipejoint.20596—Little,J.R.,Gisborne,N.Z.:Steriliser.20597—Pulman,G.,Auckland,N.Z.:Curvingattachmenttoplaning,etc.,machines.20598—Ritchie,E.J.,Christchurch,N.Z.:Egg-trapnest.20599—Bryers,J.J.,Rawene,N.Z.:Fireescape.20600—Osborne,G.,Tinwald,N.Z.:Liquidsprayer,20601—Fowler,J.W.,WhangareiHeads,N.Z.:Bufferattachmenttodoors.20602—Frost,A.S.,NewPlymouth,N.Z.:Instru-mentforringingcattle.20603—Dow,J.C.D.,Auckland,N.Z.:Liquidmeasureranddraw-off.20604—Fitchett,A.W.G.,Wellington,N.Z.:Dishwasher.(MoundCityDishWasherCo.E.A.Casey).20605—Meddings,W.G.,Auckland,N.Z.:Recor-dingbreakageoffirepreventionsprinkler.20606—Godward,E.R.,Invercargill,N.Z.:Gashanging.20607—Godward,E.R.,Invercargill,N.Z.:Deckorverandahchair.20608—Dunne,R.,Dunedin,N.Z.:Brooch.20609—Dunne,R.,Dunedin,N.Z.:Sleeve-cuffprotector.20610—Bassett,T.,Christchurch,N.Z.:Draftofbinders,etc.(C.H.McCormick).ApplicationsforPatents.206u—Woodward,J.A.,Auckland,N.Z.:Braceandtrouseradjustment.20612—Stephenson,J.F.,Glenferrie,Vie.:Bed-steadandmattress.20613—Steele,F.,PortChalmers,N.Z.:Lobstertrap.20614—Strachan,J.,Roslyn,N.Z.:Fan.20615—Speden,A.L.,Timaru,N.Z.:doorlock.20616—Driffield,T.andJohns,P.T.,Wellington,N.Z.:Chimneytop.20617—Corngan,S.8.,Manaia,N.Z.:Solutionforpotatoblight.20618—Healey,W.J.,Invercargill,N.Z.:Broochfastening.20619—Glossop,J.,Dunedm,N.Z.:Sock.20620—Marks,H.J.,Toowoomba,Queensland:Hangingwindows,etc.20621—Marks,H.J.,Toowoomba,Queensland:Chimneytopandventilator.20622—Taylor,A,Dunedin,N.Z..Flushingcistern.20623—Knox,X.,OtakiN.Z.•Candleholder.20624—George,T.R.,Onehunga,N.Z.:Gaugeforbowls.20625—McKmnon,D.,Chnstchurch,N.Z.:Seedsower.20626—Masson,J.R.,Melbourne,Victoria:Re-coveryofgoldandantimony.20627—Hunter,R.T.,Eaglescliffe,England:Con-structionofroofing,etc.20628—Campbell,J.P.,Wellington,N.Z.Equalis-ingloadmelectriccurrentcircuit.(R.Braun).20629—Wood,W.H.,Petersburg,SouthAustralia:Railwaybrake.20630—McGinn,P.J.,Salisbury,Rhodesia,S.A.:Vehiclebalanceadjustment.20631—Jenkins,W.,Sheffield,Tasmania:Bootsoleattachment.20632—Daly,M.,BurwoodEast,Vie.:Windmillmechanism.20633—Henderson,W.E.,Nhill,Vie..Sheepshears.20634—Alcock,F.A.,Melbourne,Vie.:Billiardtablepocket.20635—Boggiano,E.,Rome,ItalyVoterecorder.20636—Baird,D.S.,Toronto,Canada.Loose-leafbinder.20637—Raymond,F.V.,Invercargill,N.Z.:Haircurler.20638—Goddard,H.A.,Concord,N.S.W.Build-inginconcrete.20639—McKenzie,R.,Invercargill,N.Z..arti-ficialminnowhead.20640—Brady,J.F.,Chicago,U.S.A.:Steamtur-bine.20641—Cummmgs,R.A.,Beaver,U.S.A.•con-cretecolumn.20642—Campbell,J.P.,Wellington,N.Z.:Operat-ingrotatingapparatus.(R.Braun).20643—PillattandCo.,Limited,Stapleford,Eng-land•Furnace.(A.E.Pillatt).20644—Gill,J.,Murrayfield,Scotland:Aircom-pressor.20645—Payne,F.W.,Dunedin,N.Z.:Golddredgeelevatortray.20646—Mawhinay,W.H.,Dannevirke,N.Z.:Firekmdler.20647—J.A.BoydandH.S.Woolcott,Wellington,N.Z.•Paint.20648—H.Ashworth,Wadestown,N.Z.:Tramortramindicator.20649—Noedl,R.A.,Woodville,N.Z.:Bicyclepedalprotector.20650—McDonald,H.E.,Petone,N.Z.:Eggcarrier.20651—Oddie,Waikino,N.Z.\u25a0Pressurevat.20652—Bassett,T.,Christchurch,N.Z.:Hayrake.20653—Bird,D.H.Waimate,N.Z.:Seedsower.20654—James,A.andBrooks,C.J.,London,Eng-land•Extractinggold.20655—Ashcroft,A.,Auckland,N.Z.:Bicycleandmotorwheelhub.20656—Droutlege,H.,Auckland,N.Z.:Numberregisteringandrecordingmachine.20657—Bent,H.J.,Oamaru,N.Z.:Printingrule.20658—Godward,Invercargill,N.Z.:Eggbeater.20659—Sloane,H.,Christchurch,N.Z.:Tubecutter.20660—Crook,E.,SouthYarra,Vie.:Bootupper.20661—Trewhella,B.andW.,tradingasTrewhellaBros.,Trentham,Vie.•Leverjack.20662—Kenna,P.A.,Sydney,N.S.W.:Tobaccopipe.^'i1\u25a020663—YonMylius,C.H.andT.P.,Burnley,Vie.:Smoke-consumingfurance.20664—8urt,W.S.,Albury,N.S.W.:Wheelforvehicles.(Dateappliedforundersection106,19thJanuary,1906.20665—McLellan,M.,Dunedin,N.Z.:Polishingcompound.20666—Smith,R.B.Beverley,W.A.:Ploughandcultivator.20667—Rodgers,T.A.,TuapekaWest,N.Z.:Join-ingrailwayrails.20668—Booth,G.T.,Christchurch,N.Z.:Cali-forniathistleexterminator.-0669—Gayner,T.H.8.,Melbourne,Vie.:Sealingpuncturesintyres.20670—Evans,E.A.,Balaclava,Vie.:Clipfas-tenerforcordofspringblind.20671—Townsend,A.E.,Dunedin,N.Z.:Bootorshoeheel.20672—Burgoyne,L.H.,Clevedon,N.Z.:Cardgame.20673—Trevellian,F.H.,Dunedin,N.Z.:Cashregister.20674—Gilmour,W.T.,Auckland,N.Z.:Nib-releasingpenholder.20675—Nelson,G.,Napier,N.Z.:Coolingcylinderofgascompressor.20676—Tucker,H.B.andJack,A.,PalmerstonNorth,N.Z.:Rimprotectorformotor-carwheel.20677—Sutcliffe,G.H.andMounce,J.,Auckland,N.Z.:Operatingnumberofrockdrillstogether.20678—Lee,S.G.andWathew,T.J.,Auckland,N.Z.:Kerosenetinholder.20679—Jack,A.,PalmerstonNorth,N.Z.:Genera-tinggasfromhydro-carbonoil.20680—Colquhoun,D.,Dunedin,N.Z.:Gamemarker.20681—Finnigan,T.X.,Koroit,Vie.:Saddle.20682—Higgms,C.L.,Montreal,Canada:Over-shoe.20683—Holmes,G.8.,andAllen,A.D.,Wellington,N.Z.:Trolleyhead.20684—Playter,H.C.andPomeroy,P.L.,Dune-din,N.Z.:Picture-framecramp.20685—Wilkinson,J.,Paeroa,N.Z.:Monowheelvehicle.20686—Trevetiiick,J.,Auckland,N.Z.:Broomorbrushmanufacture.20687—Evans,G.F.,Balaclava,Vie.:Preventingopeningofwindowsash.20688—Williams,R.,Dunedin,N.Z.:Hotwell.20689—Williams,R.,Dunedin,N.Z.:Siftingscreen.20690—Williams,R.,Dunedin,N.Z.:Sluice-box.20691—Castle,F.andGarvey,Auckland,N.Z.:Toolandpencilsharpener.20692—Robertson,J.andWheeler,W.C.Clevedon,N.Z.:Skim-milkboxandpump.20693—Walker,J.A.,Auckland,N.Z.:Chair,seatandback.20694—Holland,J.E.,Kaiapoi,N.Z.:Toolforwithdrawingfencingstaple.20695—Quinnell,Wellington,N.Z.:Milkpailandstool.20696—Pedl,R.A.,Woodville,N.Z.:Musicholder.20697—Jack,A.,PalmerstonNorth,N.Z.:Gasburner.20698—Hickman,J.H.,Wellington,N.Z.:Showcase.20699—Hickman,J.H.,Wellington,N.Z.:Showcase.20700—Smallbone,F.andE.,Invercargill,N.Z.:Pictureframecramp.20701—Lewis,J.,Reefton,N.Z.:Ballotbox.20702—Lewis,J.,Reefton,N.Z.:Buildingmaterial.20703—Tuck,C.J.,Dannevirke,N.Z.:Compass.20704—Tuck,C.J.,Dannevirke,N.Z.:Pulleyblock.20705—Bell,R.E.,Epsom,N.Z.:Concentratinganddeflectinglens.20706—Parker,S.,Devonport,andJohnson,W.,Mt.Roskill,N.Z.:Windowscreen.20707—Warren,G.R.,Onehunga,N.Z.:20708—Jordon,W.H.,Christchurch,N.Z.:Cook-ingrange.20709—Kellam,A.E.,Sydney,N.S.W.:Broochandpinfastener.20710—Chisholm,L.,Wellington,N.Z.:Oilcan.2071I—Robertson,1—Robertson,J.,Waitati,N.Z.:Drivingditchploughelevator.Fullparticularsandcopiesofthedrawingsandspecificationsinconnectionwiththeaboveapplica-tions,whichhavebeencompletedandaccepted,canbeobtainedfromBaldwin&Rayward,PatentAttorneys,Wellington,Auckland,Christchurch,Dunedin,&c.119
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