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WManafacturers of

GENERAL MACHINERY.

Sole Makers and Patentees of the

A. & G. PRICE, Limited,

® THAMES &

(AND AT QUAY STREET, AUCKLAND.}

Engineers, Iron and Brass Founders,
Boiler Makers, Iron Ship Builders, &o.

LOCOMOTIVES, MINING, CRUSHING, SAW MILL, AND

Flax Machinery and 0it Engines a Specialty.

PELTON WATER WHEEL FOR NEW ZEALAND

4P 4 4440444044440
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The British “LUXFER™
Prism Syndicate, Limited.

LUXFER PRISMS, PAVEMENT LIGHTS,
FIRE-RESISTING, ORNAMENTAL & ROOF GLAZINGS.
MAXIMUM LIGHT.... ...

Particulars and Catalogues fromn Agents.

ROBERT MARTIN, Limited,
17 MANNERS ST., WELLINGTON.

+

MINIMUM EXPENSE.

See Illustrations Novernber Issue of PROGRESS,

:“NQ-WW”

W. Dawson : Son

HALE -TONE

AND

LINE ENGRAVERS

4:4.a
AUCKLAND.

———— TELEPHONE 1152, -~

SHORTLAND STREET,

ﬁ

T M LANE & SONS, BESIGNERS .......,

Agents for ' Monarch ” Marine O1l Engines,
ary Ol Engines, Nungesser Electric Batbtery Co.

KING’S DRIVE -
Head Office and Timber Mills, Shipyaxds, &e. -

SHIPBUILDERS &

“ Colonial ' Marine and Station-
Speed Launches a specialsy.
AUCKLAND.

- TOTARA NORTH.
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SOMETHING NEW (_
The No. 2 Natura | | Keep your Eye
(SLOPING TOP) On the Three Distinguishing
Features of the,...
Health W.C. Basin. F N 4-CYLINDER F N
n8¥Wn 4-H.P. MOTORCYCLE § nl¥n
1.-—F.N. 4-Cylinder Engine of 4-H.P.
2.—F.N. Bovel Gear Transmission.
3.—F.N. Spring Compensating Forks.
A ringle glance at the F.N. 4-Cylinder
Motor Cycle suffices to realise the very prac-
tical arrangement of the machine which
makes it less complicated than any other
motor cycle.
Recommended by Leading Sanitary Authori-
Hes, SOLE NEW ZEALAND AGENTS:
Architects will be advising thewr chents TO E REYN LD
THE LATEST AND BEST by specifying . .
the above.
Manufactured by— LIMITED,
TWYFORD'S, Limited, WELLINGTON,
CLIFFE VALE POTTERIES, CHRISTCHURCH and INVERCARGILL.
HANLEY, ENGLAND. \ rij
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Painting........
Paperhanging . ..
Sign Writing and
Glass Embossing.

¢
B. Button

Can satisfy your wants in the above lines.

He employs a staff of workmen skilled in
all branches of the Trade.

¥

PAPERHANGING WAREHOUSE :

210 CASHEL STREET, GHRISTCHURCH.

If you want to buy or sell shares.

If you are desirous of obtaining sound
and reliable information about
variouts investments.

If you' would like your name to he
placed on our mailing list

WE SHALL
BE GLAD
TO HEAR
FROM YOU.

J.S. SCHWARTZ & CO.,

Share Brokers,

176 Hereford Street.. CHRISTCHURCH.
P.O. Box 568.

BankxErs: Bank oF N Z., CIRISTCHURCH.

SUMMER PHOTOGRAPHY.

The Amateur’s Delight.

Auckland District is the Mecca of New Zealand
Photographers. The glorious scenery of the
Waitemata Harbour and Hamak: Guli,
yachting subjects, and Rotorna are all within
easy reach of visitors.

To save time and avord the inconveniences
of a make-shift darkroom, plates or films should
be left with JONES & COLEMAN, 144 Queen
Street, Auckland, who develop and print on
the most reasonable terms.

:JONES & COLEMAN

FINE ART AxD PHOTOGRAPHIC
DEALERS

“ CAMERA HOUSE,”
144 Queen Stireet, Auckland.

N

NORMAN HEATH & (O,

Harris Sireet # &% WELLINGTON.

STRAKER STEAM WAGON

As supplied to the Auckland City Council (two), Wellington City Council, State Coal Depart-
ment. Rangitikel County Council, Wanganui Boreugh Council, Orua Carrying Co., Messrs.
Powell, Maguire, McEwen and Cater, White Amner Contractors, and others,

The Septic Tank Co., Ltd.

Plans prepared for Towns, Hospitals, Schools,
Privaie Residences, Etc.

(Cameron, Commin & Martin
Patent)

Seli-contained Septic Tanks stocked in
Wellington.

CANTERBURY AGENT :

WM. F. HILSON,

124 Manchester Street, CHRISTCHURCH.

OTAGO AGENTS ©

KEITH RAMSAY,

19 Vogel Strest, DUNEDIN.

New Zealand Representatives .

NORMAN HEATH & CO.,

Harris Street, Wellington.

r

NEW ZEALAND

H. A. FLATMAN, TECHNICAL BOOK DEPOT.

Office Locks, Keys and Bells receive
mmmediate attentzon.
Safes, Guns, Locks, Lawn Mowers and Type-
writers attended to.

H. A. FLATMAN,
102 Oxford Terrace - - CHRISTCHURCH.

(N¥FXT TURNBULL AND JONES.)

Rea, ' How to Estimate,” full details for
bmlders .. .. .. o 9/6
LocKSMITHs GUNSMITH AND Miilar,  Plastering, Plamn and Decorative. . 22/-
GENERAL MACHINIST. Leanings * Buiding Specifications ”' 21/~
Thompson, “* Dynamo and Electnc Machiery”
— {alternating current) 34/-

Foster ' Electrical Engmeer’s Pocket Book ™ 23/-
Turner & Hobart, “ Insulation of Electric
Machines ™' . ..o Iz/-
Solomon, * Electric Meters” . .. 18/6
Dawson, * Electric Traction Pocket Book ' zo/-

SEND ForR CATALOGUE.

WHITAKER BROS.
183 LAMBTON QUAY - - - WELLINGTON.
{BrancH - GREYMOUTH.)

i
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PURCHASE A

“ZEALANDIA”
OIL ENGINE. =

THEY ARE LOCALLY MADE, AND BY PURCHASING A
“ZEALANDIA Y ¥oU ARE HELPING A NEW
INDUSTRY.

THEY HAVE PROVED THEMSELVES THORQUGHLY RE
LIABLE AND BRURAELE.

THEY ARE THE SIMPLEST ENGINES ON THE MARKET.
THEY TAKE UP LITTLE ROOM IN A BOAT.

SPARE PARTS CAN BE ORTAINED WITHOUT DELAY.
WE GIVE A BETTER GUARANTEE THAN ANY OTHERS,

THE FOLLOWING IS ONE OF MANY TESTIMONIALS
RECEIVED BY THE MAKERS,

[Cory.] ‘WHANGARET,
Messrs. HoiLanp & GILLETT, October 21st, 1907,
AUCKLAND.

Dear Sigs.-—Just a line 1o let you know the engine 15 a GEM
(camtal letters, please;. I cannot well say more nor would I say
loss. My passengers were delighted with the performance on Wed-
nesday last on the tnp up from the Bay in a nasty sea, and the
Ninrod has regained her old reputation of the ** smartest launch ’
on the river, thanks to the Zealandia Engine.—Yours faithiully,

{Signed) W. T. COwWPERTHWAITE.
SoLE MAKERS:

HOILAND & GILLET'T

Mechanics’ Bay - - AUCKLAND.

G. W. HORSLEY

Manufacturing Jeweller, Silversmith and Diamond Mounter.

All Branches of the Trade Supplied.

Designs and Estimates given for Silver Presentation Cups
and Trophies

189 MANCHESTER STREET, Christchurch

{Opposite His Majesty’s Theatre), TELEPHONE 1920,

British Standard Guarantesd, ’

Twenty Years’ Reputation.

BRAN D*BRA ND
On Every Bag.

MANUFACTURED BY

Wilson’s Portland Cement Co.
Agemisin oo Ltd. AUCKLAND

every Cenire.

ESTABLISHED 1885,

WATKINS, TYER & TOLAN, Ltd.
Progressive Printers

{Printers of Progress’)

96 Cuba S¢, Wellingion

? A ll Have a Larger Sale in
y n rgy s New Zealand than other

...Cars..,

BECAUSE

Their Reliability has been Proved. The Engine is Flexible, Powerful, and Quiet. The Gearing is Simple, Easy to Change, and
Efficient. The Bodies are Elegant, Handsome, and Comfortable.

New...

Prices.

10-12 h.p. - - £525
12-14 hp. - - £600
14-16 h.p. - - £650
16-20 h.p. - - K775
26-30 h.p - £1,000

Delivery from
Stock.

SCOTT MOTOR & CYCLE CO.,

,_-----—""'—-——ml B — s
A ] = —= —
. e ] (==
4 AR % ST

LTD SOLE AGERNTS
=y Wellington, Palmerston, Christchurch.
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“ !
EDWARD COLLIE

41 Riddiford St.,
NEWTOWN.

e e ———

Furniture
Manufacturer

UR FURNITURE is noted for its guaintness, dura-
bility, artistic designs, and, best of all, its cheapness.

Why pay high prices for ART FURNITURE when we
can supply same for fess than ordinary prices.

——

INSPECTION
INVITED.

TELEPHONE

Edward Collie. ™07

_

‘“La Motosacoche

The Marvelious Motor Attachment for Bicycles.

Why the “ MOTOSACOCHE ” has revolutionised
Motor Cycling :

Its entire absence of vibration.

Total weight of Motor Cycle only 60lbs.
Almost entire absence of nose.

Absolute efficiency on hills ar flat,
Simplicity of mechanism and ease of control

m.pst:uNH

Diagrams, &c., from Sote Wholesale Distributors :

CYCLE AND MOTOR SUPPLIES Lid., Sz,
FARISH STREET, . . ... . WELLINGTON.

For Sale by all Cycle and Motor agents in New Zealand.

Walter Gee & Co.,

MANUFACTURERS OF

Self-Coiling Revolving Shutiers,
and Venetian & Holland Blinds

QF EVERY DESCRIPTION,

Factory : QUIN STREET (off Dixon Street), WELLINGTON

CHEAPEST AND BEST.
NO BREAKING OF BOTTLE.
NG NEED FOR TURNING UPSIDE DOWN,

Fire Extinguishers. ACTS AT ONEE BY TURNING KEY.

Portable Chemical

For Factories, Workshops, Warchouses, Churches, Hotels, Shops, Places
of Amusement, Household Use.

Any capacity from 3 to 50 gal. Large Sizes set on wheels ; very smitable for
Borough Councils, Factories, etc., especiaily those outside fire brigade
radius.

soescroren 5y JAMES MERGCER,

Coppersmith, etc.
282 TUAM STREET - - - . CHRISTCHURCH.

A. O. \j_\_foons,

Mantelpieces a Specialty.
Jobbing work of all
descriptions.

Builders’ Joiner,
Shop and Office Fitter.

ESTIMATES GIVEN.
CALL OR WRITE.....

60 Durham Street,
CHRISTCHURCH.

J. H. & W. E. SUCKLING,

Gas Engine Makers of the
i Oil Engine .
Eng neers Motor Car Work Sllel][]g
d Motor Cycle
an e | Patent
Motor tamctwork | Carburetter
. v Patent Model and
Specialists. Work _
A SPECIALITY, Engines.

MANCHESTER STREET, CHRISTCHURCH {opp. City Council Yards)

#PREMIER ENGINEERING Wom(s,ﬂ

METAL FOUNDERS.

Contractors for. ...

GAS PLANTS.

HIGH-PRESSURE WAIER PLANTS.

N Brick Anp TmE MACHINERY.

¢ HoisTiNg, HAULAGE, AND DRIVING PLANTS.

*L-O

DRAINAGE, SEWERAGE,

AND MUNICIPAL REQUISITES,
BUuTCHERS MACHINERY.

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

TELEPHONE 221G

A. B. MENZIES, Jun.,

Plain and Ornamental Plasterer,
T T

Cashel St., Christchurch.

EsriMmaTeEs GIVEN. CountrY WoRE UNDERTAEEN.




FEBRUARY | 1008

PROGRESS. 113

The New C.A.C.
Shot Gun Cartridge

““NONPAREIL”

LoADED wiTH CONDENSED
... SMOEELESS POWDER ....

| THE COLONIAL AMMUNITION CO.

LIMITED.

Wholesale Agents for the Wellington, Hawkes Bay,
Taranaki, Otago, Westland, Nelson and
Marlborough Districts :—

DONNE, STACEY and CO.,

BANE Or AUSTRALASTA CHAMBERS,

Customhouse Quay
WELLINGTON.

House Decorating
Paperhanging
Glazing, &c.

CONSULT

AVERY & SONS,

Ranger’s
Garage and Cyclery

Near Rink Stahles
174 GLOUCESTER STREET, CHRISTCHURCH.

SATISFACTORY REPAIRS.
PrOMPT DESPATCH.
MODERATE CHARGES.

The finest and best-appointed Garage in N.Z.
Car Turn-table and other Iinprovements.
Ladies” and Gents’ Cloak Rooms and Lavatories.

Cyclists should patronise my Cyclery.
Most Modern. Best Care and attention.

ATTENDANCE DAY and NIGHT

"Phone 2213, HENRY J. RANGER, Proyristor.

=oeZ
62 Colombo Street, Sydenham, Christchurch.

'PaoNE 1945. Ring up, or write for free estimates,

'PHONE 2308.

HENRY G. GOOD

Wire-worker.

P

No. 6 EBOR STREET,
(Off Tory Stieet)

WELLINGTON.

———Manufacturer of every description of Wire-work. —- —

r~

W. ANDREW & Co.,

ELECTRICIANS.

IMPORTERS OF

ELECTRICAL SUPPLIES,

MEDICAL  BATTERIES,

DYNAMOS, MOTORS
ACCUMULATORS, Erc.

L]

ESTIMATES FOR ELECTRIC LIGHT INSTALLATIONS

P.O. BOX 208 WANGANUI,
And at Queen St, Waitara,

Y

S. C. STUBBERFIELD,

Diamond Mounter,
Gold and Silversmith,

MOLLER’S BUILDINGS, WORCESTER STREET,
CHRISTCHURCH.
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Recent Records of the
Rapid Riley.

LT B

Juty 13ih—Sudhourne Park Spesd Tnals. The 12 h p Riley made Fasbest Tine
m bolh events entered for, v1z., Flying Mile and Flying Kilometre,

July 27th—Herts County Hift Climb. 12 h.p. Riley, Second Fastest Time 1n the
25 h,p. Class, only 5 4-5 seconds slower thar a Touiist Trophy Cer of neaily
double the cylinder capacity.

Septembar 7th—Harts County A.C. Hill Bhmb. The 12 h.p. Riley, in sddition to
being First in the 20 h.p. Class, made the best handieap performance in all
classes, making the third fastest tume of the day, and beating cais of far higher
power, ineluding & Tourist Trophy Car of over double the rated horse power. ,

Septemboar 21st—=Notttngham A.C. Hill Cltmb. Class A.—12 h.p. Riley. Fuiss.

September 28th—M.C.C. HIl) Climb at Sharpenhos. Tius contest was so arranged
as to constitube a most searching test of flaxibility, the cars having to be fist
driven up the hill as fast as possible, and then without any alteinfion belng
n:ade to them, they had to chmb 1t as slowly as possible without actually
stopping,

Class VIII. 12 h.p. Riley, Fust, with a difference of 18 minutes 50 4-5

soonds between $he humes of the two ascents,

Prices from £282,

SoLE WHOLESALE AGENTS FOR NEw ZEALAND :

MOTOR IMPORT COMPANY

154 HEREFORD ST., CHRISTCHURCH

IMPORTERS anp INDENTORS oF MOTOR CARS
AND MOTOR ACCESSORIES oF EVERY DESCRIPTION.
WHOLESALE AND RETAIL,

Cables & Telegrams: “AUTOCAR"” Christchurch.
Telephone, No. 1742,

{

NTERIOR
DECORATION

THAT
RETAINS
ITS
BEAUTY!

Are in highest favour with prac-

tical and artistic people alike.
Countless beautiful designs with Bor-
ders, Friezes, Dados, and every detail
tomatch. Easily applied inold buildings
over plaster, or in new ones where plaster
is not required. Fireproof and sanitary.

EXPENSIVE? Not at all! First
.cost is small, Estimates given if you send
«an cutline showing shape and measurements
«of your celings and your walls.

Manutactured by The Metallic Roofing Co., Ltd., Toronto.
BOLE AGENTS:

SMITH & SMITH Ltd.

DUNEDIN. WELLINGTON. GHRISTCHURCH,

George & Stokes, Ltd,
ELECTRICAL ENGINEERS.

SPECIALTIES—
Electric Driving of Works,
Factories, Dairies, Farms,
Sawmills, etc.

COUNTRY HOUSE LIGHTING PLANTS.

Cheapest, Safest and Most
Artistic System of lumination.

HIGH STREET, AUCKLAND.

TeLearams, ' LIGHTNING.” TererHone, 19086.

READY...
ROOFING ri

Rools

X &
L

THE PARAFFINE PAINT COY., San Franoisco.

ESTABLISHED 1884,

E. REECE & SONS, CHRISTCHURCH.
PRIEST & HOLDGATE, S. Canterhury.
G. L. DENNISTON, Dunedin.

THOMSON, BRIDGER & CO., Invercargill.

Samples and Prices from......
J. BURNS & €O, LTD., Auckland.
H. WILLIAMS & SONS, Naper.
JAMES W. JACK, Wallington .

The Busy Lawyer
Tells It

wu. GRAPHOPHONE

and SAVES 50%

The Business Graphephomne i of the greatest valie to the ‘
Lawyer — especially in the preparaben of brefs, when making notes
and excerpts from his cases as he finds them. The Graphophone is
always at his elbow, ready to take dictation, while the typit is never
wailing but always productively employed.

The rapid 1ncrease i the number of Business Graphophenes amone
the business and professional houses throughoul the countrv show the thorough
appreciation of this valuable s stem
If you are a busy man and dewre a perfect system of dictation, wte for our new
haoklet, which we soll mal you free an recegst of the Alied-out coupon below
- v Sole Distributing Agents for?New Zealand:— v

3
"

'YEREX, BARKER & fINLAY Ltd., WELLINGTON.

CUT DUT THIS COUPDN IR

Kindly mul me FRLE complete informatinn concrrmne the Business Graphophone

NAME _
ADDRESS _ .. .
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EDITORIAL COMMENT.

The Progress of Aviation.

THE successful flight of the French aviator—
the word is, we observe, now in established
use—of which news has reached the Domin-
ion during the past month, has drawn atten-
tion to the progress made of late in the
development of the mroplane, of the “heav-
jer-than-eir’ type. Of that progress it is
noteworthy that the performances of M.
Farman stand at the head. This aviator,
before winning the Deutsch- Archdeacon prize
of £2000, made three different atfempts
without success. Roughly speaking, the
conditions are that the sroplanes must fly
500 metres and back. To do this the
seronaut must fly, as one authority puts it,
¢ across the starting line, which is determined
by two poles placed £ metres apart, and then
make the turn about another post situated
at 500 metres, upon a line running from the
middle point of the starting line and at 1ight
angles to it. After making this tum the
seronaut must come back and cross the start-
ing line while in full flight.” This is evi-
dently the course over which M. Farman flew
his 1100 yards “ through goal posts” as the
cables had it. The goal posts mentioned in
the message are the two at the ends of the
starting Jine, and the two 500 metres’ lengths
make 3280.8 feet, or 1.093 (nearly 1100)
yards of the English measure. On the first
trizl, early in November, M. Farman flew the
first 500 metres and made the tuin aroupd the
turning-post and got back over the statting
Iine, but failed to win because hie touched
ground several times while making the turn,
On the 18th of the month he reached the
turning-post, but wes unable to round the
same.. On tbe 23rd this aviator bad an in-
teresting experience in other ways, but was

prevented by a storm from competing for
the prize.  His experience was this : After
leaving the shed he was obliged to fly across
a field to reach the starting-point. Starting
with the wind he crossed the field, described
a semi-citcle, and landed against the wind,
baving covered 900 metres (slightly over 1000
yards). ‘This wes decidedly a good perform-
ance—it was flighi. So was the next step
mede in the competition. During the pre-
parations for the flight the wind suddenly
increased and blew as hard as 12 to 18 miles
an hour. M. Farman started his machine
and rose in the air at a high rate of speed.
The wind, however, continuing to increase,
threatened to carry him off the course in-
definitely into space. He thereinre decided
to wait for better times. These evidently
came on the day on which he won the prize,
as chronicled by the cables in terms published
in our column devoted to the Mastery oi the
Air. Tt is clear, therefore, that M. Farman
has flown under the required conditions,
nzmely, over a course of 500 metres and back
to start, going between fixed goal posts at
one end and round a mark post at the other,
situated exactly half-way across the course,
without touching the ground anywhere from
start (flying} to finish, also flying. This is
controll~d flight That is a great fact.

As to the conditions, though nothing ap-
pears regarding them in the cabled accounts of
the flight for the prize, there is little doubt,
judging by the descriptions of the previous
trials to which 1eference has been made ahove,
that the weether was calm. The second
great fact about the eeroplane, therefore,
is that it has not mastered the art of coping
with the powers of the air, even to the same
extent as the dirigible; for the dirigibles
all have proved themselves equal to a wind
of 30 miles to 35, whereas the aroplane
which hes won the big Parisian prize was
once defeated by a wind of a little more than
18 miles an houl. There is hope, however,
in the statement of an eye-witness, an exrert
sccording to the limited lights that aviation
hes so far provided foi the experts to be fash-
ioted by, which is zs follows: “ The fact that
he was able to manceuvre the seroplane and
keep it on a fairly level keel, under such ed-
verse conditions, is another evidence
of the inherent stability of this type of
machine,” Now, of course, the main ques-
tion at the present stage of the =roplane
develorment is of stability rather than pace
or power. It follows, therefore, that the
winning of the prize is a great advance on the
road which everyday’s experience seems to
declzre to be the right one. Fifty yeals ago
the Duke of Argyll argued that without
weight greater than air, like the weight of the
birds who fly in the air to great distances
and keep thelair under all possible conditions,
flight of the controlled order would always be

impossible. ‘The experience of M. Farman
reminds us cf the dictum of the distinguished
authority by supporting bis conclusion.
Stakility geined, the stability after which so
many have striven in vain during later years,
power to cope wth the conditions of the
air, various and terrible as they ezre, will
follow as day follows night.

This stability, is it atteinable in perfection?
The question may be asked bopefully in view
of certain details of other experiments than
those of M. Farman above referred to. We
have, as explained elsewhere, to-day a record
of the failure of Santos Dumont’s latest
seroplane. But recent advices received show
that though the failure of this eronaut with
his new machine was complete in the matter
of the big prize, he achieved some good
results st the preliminary trials, varying
direction and dip at will for fairly long
distances under conditions of good stability.
He bas a motor of 20 horse-power, his machine
is known as a “ monoplane,” its sustaining
surface is of 107 square feet, and it has no
more than 2} Ibs. per square foot to carry.
This monoplane is after the style of Har-
greaves' mroplane, patented m Sydney,

“ HARGREAVES '’ AERQPLANE {1890) SYDNEY, N.5.W.

N.§.W., in 1890, the illustration of which
we published in these pages lest March, and
now reproduce. Add a hig two-bladed screw,
horizonta! and vertical rudders stem and
stern, a motor at the head, and three wheels
tricycle fashion underneath, with a saddle
for the gronaut, and you have ¢ good idea
of the new Dumont machine which has some
points in its favour. Lastly we bave to
consider a suggestion made by a
noted zeronaut in the leading sronautical
publication, La Conguete de Uair, for the
application to aviation of the gyroscope.
The suggestion is supported by the plea that
the thing which has secured the stability
of two kinds of oscillating vehicles ought to
secure the same advantage for the seroplane
which suffers from lack of stability in an
especial degree. On the whole, then, it ap-
pears that the aviators have achieved
actual flight, and are preparing to improve
their position.
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The late L.ord Kelvin

A GREAT CAREER.

“ A man so universal that he seemed to be
all science’s epitome.” Such a paraphrase
of a famous verse might fairly stand for the
description of the position attained in the
scientific world by the late Lord Kelvin,
so difficult it is to decide where he was really
pre-eminent. At the outset of bis career
his teeming brain seemed to press him into
the study of the whole range of scientific
discovery. 1In his early twenties he was an
astronomer, and even a musician, and, if we
may judge by analogy where there is no direct
evidence of proficiency, it seems certein that
he was on the high road to eminence in both
these regions of human effort so far apart
from each other. Would he, one can pot
help wondering, have rivalled Wagner withba

THE PROPOSAL OF DESPAIR.

stately series of symphouies, or "the Herschels
in closeness of observation, or the achieve-
ments of Newton and Laplace and the other
great men ? The question is, of course,
bootless. But one can say safely that with
his mathematical instinct for accuracy, his
marvellous sense of order, his untiring
industry, and his never-failing inspiration
he must have made a prodigious mark.
Many things have been said of him, but of
these none were truer than the saying that
he possessed all the gualities which are
necessary to convert ingenuity into genius,

Recognisintg early that some imit must be
set to the field of his activity, Professor
Thomson turned from the last-named pur-
suits, concentrating his mind on the practical
field open to his boundless enterprise. He
had attained to his position early through
his proficiency in mathematics, graduating,
like many other great men before him, as
second wrangler of Cambridge University.
Prominent among these mayv be mentioned
Cletk-Maxwell and Clifford, who with him
made the three best mathematicians produced
in the British Isles during the last century.
To the soundness of his mathematical
knowledge and the close rigour of his mathe-
matical training were po doubt due the
extraordinary skill to which Thomson at-
tained in after years as an inventor. It was
this skill in the minutest details which built
up the value of his patents. The wealth

Part 1.

they brought him, directly end indirectly,
may be gauged by the fact that his will was
proved the other day for nearly a million of
sterling wvalue. TUnlike meny men of his
genius the professor carried his genius with
him into the region of business; a fact to be
estimated by his position at the head of
several firms, notably the Kelvin Comgpany,
of Glasgow. Some of these were established
to manufacture the various articles of his
invention, such as the compass, the deep-sea
sounder, the galvanometer, the numerous
dynamometers, ampere meters, volt metersy
watt meters, and the rest; while otbers were
conceined with their distribution throughout
the various matkets of the world. One can
easily picture the veteran, who had watched
the paying out of the first Atlantic cable
by the light of instruments of his own inven-
tion, presiding also at the meetings of the
directors whose business it was to regulate
manufacture and distribution, and we may
declare without fear of contradiction that the
value of his originality, shrewdness, and
method told their tale in the one department
as they had done in the otber.

It was not by cheese-paring that he made
that large fortune above alluded to, for he
enjoyed life in" expensive. fashion. His
mansion at Gilmore Hill, Clasgow, was one
of the finest of the western| suburbs of that
city, and he kept a yacht in which he enter-
teined ofter a large and distinguished com-
pany. and made voyages not confined to the
magnificent waters of Scotland and the
British Isles generally, but extending to the
Norway fiords and the more distant Mediter-
Tanear.

Mention of these aquatic tastcs recalls
the fact that Thomsou, during his career asa
student, attained to emunence in athletics,
as well as on the intellectual side, becoming
so distinguisked thai he carried off at Cam-
bridge on owe occasion the much coveted
“ Silver Sculls.”

It was an example which justifies the
decision of Cecil Rhodes to insist upon all-
round excellence—both physical and mentai
—in the scholars holding his now famous and
much-sought scholatships. Thereisa further

v

justification in the wonderful success of the
ihat followed the combination of
scills 7 and second wranglership.

career
“stlves

A biographer said of bim :— Intense in-
tellectual activity and physicial enetgy have
characterised bis whole career. At seventeen
he had commenced his carecr of discovery,
at twenty-two he was Professor of Natural
Philosopby in the University of Glasgow,
in 1866 he was knighted for his distinguished
services(at forty-two) in connection with the
Atlantic telegraph. The highest honours
academical were heaped upen him—he was
the first scientific man to be raised to the
peerage—his name is co-extensive with the
whole range of electrical science and mole-
cular physics. No physical question seems
too large or too profound for his grasp of
intellect. He bas estimated the size of atoms
and the probable age of the world’s meturity.
His theory of the dissipation of universal
energy is comparable with Newton’s theory

THE TINAL SUCCFSS, AFTER 33 ATTEMPTS AT
RECOVERY,

of gravitation, in the lazgeness of its general-
isation, that all motion tends to become heat,
and to diffuse itself uniformly. IHis ® Naturanl
Philosophy ’ is a monument of dyvnamical
learning, in part the work of Professor Tait,
his Fdinburgh colleague, His name meets
one on almost etery page of works on elec-
tricity and thermodynamics. In telegraphy
his name is a bousehold word. At the re-
motest stations on the earth’s surface his
beautiful instruments are to be seen in play.
flashing out the message fromn the ocean. At
2 tecent loan exhibition, his cese of clectro-
meters, his tide-czleulating machine, bis
improved compess, his pianoforte apparatus
for sounding the decp sea. testify to the range
and quelits of his inventive genius. Ir
America his fame is as great eg it is at home.”
One tas but to add that the sum of these
achievements ir motey represents a million
sterling to completely realise the appealing
power of the great example of physical and

* N
PEF. &

THE GREAT EASTERN, BUILT IN 1858,

Used for cable-laying purposes,

Tor this work one set of boilers and one funnel between

fourth and fifth masts, were removed.



FEBRUARY I, 1p08.

PROGRESS.

117

mental combination, left by the great man
who ended kis career a few days before the
close of last yea:,

No man it car be said ever realised the
limits of time so fullv as Tord Kelvin, ardof
no man will it probably ever be said that the
presence of that limitation was more regretted
by the buman race. His genius was specially
adapted for discovery along tbe lines of the
abstruse. He grasped fast where few could
even see anything. When towards the close
of his fifty-five years of the Clasgow Profes-
sorship he was emancipated from the work of
teaching his class, he continved to give a
course of Jectures on the properties of matter,
a subject which at bis ripe age (he was then
seventy-seven) showed the vast range of his
natural knowledge and illustrated the bold
flights of his scientific imagination. In these
lectures he touched upon all things in heaven
and earth, discoursing of actual elements
and imagining ideal ones, now asking the
class to take their stand with him in space,
now to go down into some hypotbetical imbo
of the earth’s centre. In was said of him in
this_connection, that “ all matter and meotion

KELVIN COMPASS.

A. B.—Quadrantal Correctors.
C.-—-Clinometer.

D.—Fore and Aft Magnets .} blue, % red), for re-
versal when necessary.

were the materials with wbich his gemins
delighted to work, whethexr in the infinitely
great or the infinitely little, in the delicate
structure and dance of molecules, or the
stzpendous framework and race of planets.”
Erratic, it is conceded by his best friends,
these lectures were sometimes: of their bril-
liancy it is unnecessary to speak; that they
were instinct with the intensity of earnest-
ness and entbusiasm no one could ever doubt
who had heard them. His tremendous enter-
prise of character having carried bim into
such regions, what his genius for calculation
and scientific accuracy, his grasp of principles
and facts, would have done for him (wheie
they might have, long before this, carried

him into the realms of benefcial,
perhaps cpoch - making, discovery) it
would be bhootless to enquire. We may

form a shrewd conjecture by considering the
history of his researches in thermo-dynamics.
These were without doubt his most important

investigations, for though he entered every
department of science, he concentrated his
efforts on this one especielly, taking it far
beyond the point where he had first found it;
reconiciling the differences of the great men
who had investigated before him—Carnot,
Toule, Rumford, Davy, Vayer, and others,
and adding of his own observation and
theught so much, that he brought his theory
of the conservation of energy to a point where
it almost commands the assent of the whole
scientific world, With his more remarkable
theoty of the dissipation of energy he did not
get quite so far, having taken it up later in
life, but he took it far enough to enable men
to see of what tremendous importance were
its possibilities. These things raise the ques-
tion as to what the result might have been rad
he concentrated on those subiects (that
fascinated him beyond all others, with which
his genius was more fit to cope than those of
men less gifted) in directions revealed by his
wondrous imagination to his phenomenal
power of work. But there was miore practical
work forcing itself npon his attention. It was
of immediate requirement and of most
cxacting as well as absorbing charactes.
Jis genius entered the world of practical
invention and was to some extent lost to
science © not that science was saltogether
neglecter], as but for the scientific discoveries of
Thomson, there could not have been any suc-
cessful submarine telegraphy. But the great
careet opening out in the realm of the pro-
found bad to be abandoned.

In the latter days of his life he kept touch
with the progress of the day, attending with
enthusiastic interest to all achievements and
weighing every speculation. For example,
we had a glimpse of him the other day in
these columns proposing the customary
favourable resolution after the British As-
sociation had heard Sir David Gill's very fine
lecture on astronomical science, 1 which
the present position was reviewed with such
fascinating force. All his life he was ever at
work at something. If on shore it would he
in the library of his beautiful suburban villa—
the place a miracle of order, not a thing out of
its place and no litter whatever, everyihing
proclaiming the systematic clear intellect
working swiftly to practical results. About
him were mathematical and scientific works,
a2 bust of Newton on the mantel, and a
portrait of Faraday on the wall, books and
papers and memoranda on the table in order
ready for use and reference. Here he read
much and arranged his ideas. Bnt when
the time came for hard thinking, he would
take to what he called his * working study ”
rear the laboratories of his college. We have
a description of him in that “ sanctum sanc-
torum “—cigar in mouth, staring into the
embers of the fire, intent on some subtle
process going on in his brain of analysis or
caleulation, or a mixture of both, until the for-
mation of some definite conclusion, end then a
few words to the amanuensis weiting at the
table to give the new idea shape.- Or it
might be it the cabin of his yacht, the Falla
Rookh—on the vovage to a Mediterranesn
nort or to Madeira—where, by the way, he
first met his second wife—or in one of the
lochs of the western highlands which be
greatly loved to travel in, and in that cabin
he always declared he could work better than
anywhere else. His work in connection with
submarine telegraphy had given him a taste
for the sea which his profits enabled bim to
indulge to his heart’s content.

We have no picture of him at his work
among the ocean cables, but none is required
to enable us to understand the leading posi-
tior he speedily took in that connection.
The history with whick he was destined to be
so conspicuously connected began without

him in 1845, whem the * General Oceanic
Company " was registered, and Messrs. Brett,
Wollaston, and Reid laid down the first cable
across the English Channel in the year 1860.
This line, though successfully laid, was a
complete failure, injured by a trawler, and
not capable by reason of its weight and un-
bandiness of being lifted it was lost. But
the experience had proved, by means of afew
sipnals transmitted before the failure, the
error of the prevailing belief, which was that
the current of electricity would, when sub-
merged, be dissipated in the water, nothwith-
stending the insulating covering of the con-
ductor. These signals had also the effect of
keeping alive the ten years’ concession
granted to the Messrs. Brett between England
and ¥France. In 1851 the well-known railway
engineer, Crampton, fixed the type of cable—
the general type of iron-wire-sheathed cable
which has been,with modifications, in use ever
since. A cable was moade accordingly by the
Gutta-percha Company, of 3 weight of seven
tons to the mile, and laid successfully and
proved everything that could have been
desired.

The next place to be tried was the Irish
Channel, and after three failures Sir Charles
Bright laid the famous cable between Poit
Patrick and Donaghadee, settling the question
for a longer distance and deeper water.

KELVIN DEEP-SEA SOUNDER.

A, B, C.—Sinker, with gauge and recorder at C.
D.—Indicator of wire used.

E.—Piano-wire coil.

¥.—Attachment for Sinlker.

British capital and enterprise next gave cables
to various places: among others, Sardinia
and Corsica, Balaclava and Varna—for the
convenience of the allies during the Crimean
war—171 miles through an average depth of
100 faithoms. An attempt to cross the
Mediterranean from Corsica to Algiers failed
about the same time-—A00 miles of cable being
lost in about 800 fathoms. But two cables were
successfully laid between the Italian ceast
and Corsica. (ables were also laid between
England and Holland without much difficulty.
Further trials in the Mediterrghean were
failures, but they accunmulated experience of 3
valuable kind, in the matter of the machinery
for paying out cable and the rate at which
in deep water the cable and the steamer pay-
ing it out should respectively run. Sardinia
and Malta were put in connection, and Malta
and Corfu.
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But all this was not ocean telegraphy. None of the
experiments threw any light on the distance question
or the depth; and besides very little was known
of the depth of any ocean.

The first of these was engaging the attention of
Professor Thomson,who, after many experiments and
athorough investigation,propounded thetrue theoryof
thesubject, namely, that the speed of communication
through eleciric cables is in inverse ratio
to the square of the cable’s length. Having dis-
covered the difficulty, ¢ne strong enough to forbid
the laying of ocean cables entirely, the professor set
himself with characteristic determination to over-
come the same. With him a difficulty was always
a thing made to be overcome. The problem was to
enable currents to be sent through the long lengths
required in unbroken circuit. and at a speed enabling
messages to be passed quickly enough in succession
to be profitable commercially. The obvious things
to do were to improve the material used for cables,
to select only copper of the best conductivity, and to
invent a new signalling apparatus. The formula
having warned the eleciricians that the current
must be of the weakest, it was Thomson's care tc
provide a recording machine of the most sensitive.
All these matters he eventually succeeded in arrang-
ing on the basis which proved the bridge which
carried ocean telegraphy from failure to commercial
success. At first, however, he had only succeeded
with the third when the first attempt was made to
lay an Atlantic cable. The first cable was laid in
August, 1865, and it was in April of the same year
that Professor Thomson had perfected and patented
his galvanometer, an instrument of exireme delicacy
adapted both for testing purposes, especially aboard
ship during cable expeditions, and for receiving
signals. This was a highly sensitive modification of
Gauss and Weber’s very heavily constructed reflect-
ing telegraph of 1837, In virtue of its extreme
sensitiveness it had the effect of materially reducing
the length of time taken by a sufficient force of
electricity reaching the further end, such as was
capable of actuating the indicating apparatus,
This was the fore-runner of what we now term the
‘* mirror-speaking ** instrument, and * may be said
to have been the means of first rendering ocean
telegraphy a fait accompl from an electrical and
commercial point of view.”” The opinion is that of
Sir Charles Bright, who more than any other engi-
neer contributed to the establishment of submarine
telegraphy, who, in fact, took the lead inthematter
from the very beginning. His testimony on the
subject is absolutely final, of course. The above
fact will, Sir Charles goes on in his history of sub-
marine telegraphy to state, he better appreciated
when we remember that the best instrument contem-
poranecus with the Thomson mirror galvanometer
could scarcely receive two words per minuts, where
the working of the mirror was ten to twelve words,
and with a subsequent improvement this was in-
creased to a capacity of twenty per minute. More-
over, concludes Sir Charles, it required considerably
less power,

By this time the depth and character of the ocean
bed between Ireland and Newfoundland had been
ascertained. Instead of the certainties of 6000 and
7000 fathoms expected by most authorifies on the
subject, the depth was found by Lieutenant Berry-
man, US.5. Ayefie, and Captain Dayman, HLM.S.
Cyclops, sounding with the apparatus of Lieutenant
Brooks, of the U,5.A. navy, to vary gradually from
1700 to 2400 fathoms between the two places.
The demonstration that the deep water—the 6000
fathoms above referred to—did not extend to the
porth as had been feared, was received with general
satisfaction, and made the way of the projected
Altantic cable easier considerably. The chief of the
U.S.A. National observatory christened the tableland
then discovered ' Telegraph Plateaun,” and thus
described the same : ‘‘ The bed of the sea between
Ireland and Newfoundland is a platean, which seems
to have been placed there especially for the purpose
of holdng a submarine telegraph and of keeping it
out of the way”” The problem of submarine
telegraphy still was confronted with the task of
facing life under 1700 to 2400 fathoms. But it was
shorn of three-fourths of its most formidable dangers.
The soundings moreover demonstrated the ocean
bottom to be smooth and soft, covered to » certain
depth ‘with the shells of microscopic infusoria.
There was no difficulty, it was clear, to'be anticipated
from the ocean bed.

Af'to the distances to be communicated through,
they were the subject of experiments largely after

the suggestions of Thomson, The directors of these
were for the most part Sir Charles Bright and Mr. E.
Whitehouse. They had 2000 mules of land wires
connected, and found that they could transmit
‘“ signals '’ (battery key contacts, producing single
impulses) satisfactorily at the rate of 210, 241, and
270 a minute.

These things led to the formation of a company
in London for the promotion of Atlantic telegraphy.
At the same time Mr, Cyrus Field aud Professor
Morse, who had been watching things from the other
side of the Atlantic, managed to secure the monopoly
of all the possible landing places on the American
coast. The resnlt was the formation of the first
Atlantic telegraph company, by amalgamation of
Brtish and American effort. But there was a bad
handicap in the shape of the term himit msisied on
from the American side, which by imposing undue
haste on the construction and fitting up, and on the
planning of switable gear and testing apparatus, led
1a reality to the fadlure of the first Atlantic cable
laid. The two names that stand oul pre-eminent
among the list of leading shareholders are Pender and
Thomson. Of these the former lived to become the
great moving and controlling spirit of the majority
of the cable systems of the world ; the second, by his
ingenmity and perseverance made that profitable
submarine telegraphy possible.

It is hardly necessary to detadl the history of the
first cable that immediately followed. Enough that
the British Government guaranteed £14,000 a year
to the enterprise and promised men-oi-war for laying
purposes, that the United States Governmen{ made
sim promuse of shipping co-operation, that
£600,000 was raised by the company, and that the
cable was finally laxd between Valentia Bay (lre-
land} and Triuty Bay (Newfoundland) after one
fallure necessitating a delay of twelve months—by
the U.S. ingate Niggara and H.M.5. dgamemnon,
m August, 1858. The two ships steamed out each
with half the cable on board to the muddle of the
Atlantic. Armived there, they spliced the ends and
sailed apart, paying out cable. The MNiagara arrived
at Triity Bay on the 2nd of August, and the
Agamemnon at Valentia Bay on the §th, on which
day commumecation was established between the
two countries. The Times said : *‘Since the dis-
covery of Columbus, nothing has been done 1 any
degree comparable to the vast enlargement which
has thus been given to the sphere of human activity.”
The excitement in Brifain and America was tre-
mendous.

It was short-lived, for the communication thus
established lasted only twenty days. Thomson,
who had been present on the Agamemnon throughout
the laying operations, and had conducted the test-
ings and general electric work, had his reasons as to
the cause, It was frecly alleged that Mr,Whatehouse
applied too much power and destroyed the cable,
Thomson, however, declared that if the cable had
been properly handled it would have done its work
well enough. He leaned to the theory that weak
joints were the real cause of the loss of current.
The public mind was discouraged, for men jumped
repidly to the conclusion that the impossibility of
cable communication over such long distances and
at such depths had been demonstrated. There was
a counsel of despair ; and advice to lay a cable at a
few fathoms under the surface attached to
buoys, which, besides floating the cable, would serve
as places for tapping the current. We give an
1lustration of this proposal.

Soon after the fallare of the Atlantic cable the
Red Sea, Aden, and East India cable was laid i
three sections of about 1000 miles 1z all. Tts success
was confined to each section,and was only temporary,
while there is no record of a message seat throngh the
whole system. This cable proving as difficult 1o
handle for repairing purpases as the Atlantic cabls,
had Like it to be abandoned. Thus a million to
million and a half sterling had disappeared, and there
was pothing to show for the money but the demon-
stration of the possibility of laying and worlung a
deep-sea cable ; to say nothing of the proved value
of the messages sent, For example an expenditure
of a few sovereigns saved the Government
£80,000 in connection with the embarkation for
Canada of certain regiments. For these reasons it
was felt that the attempts to establish cables shouid
be continued. But in the absence of specific
information it was thought inadvisable to procesd
without further consideration and study of the
subject. Acting under the, advice of Professor
Thomson the Government appointed a ** Commzrttee
of Enquiry on the Construction of Submarine
Cables.” The Coemmittee took evidence from' all
practical men and the scientists who had any ex-
perience of telegraphy and the handling of electric
cables. It sat for nearly three years, devoted 1its
questions to the subjects of manufacture of cables
and their materral, their routes, the testing of them,
the receiving and transmitttng instruments used
with them, the speed of signalling and other matters
that had cropped up during the eventful trips of
the cable-laying steamers.

(To be continued).

A Noiseless Winch.

The mechanical handling of goods, whether
on land or sea, has hitherto been a noisy
process. In a workshop the ceaseless racket
prevents conversation and interferes with
the clear hearing of orders; =nd on board
ship the noise of the winches has always been
regarded as a bugbear. One might, indeed,
go so far as to say that the life of the passenger
when cargo is being handled, is rendered un-
bearable by the ceascless clang and clatter
of the machine. Attempts have been made
to remedy the evil, notebly by the provision
of electrically-driven winches. But cost,
speed, and wet decks have, so far, combined
to make these unremunerative investments,
even when they keep going in order long en-
ough to complete any considercble amount of
work. Messrs. David Wilson and Co., of
Iiverpool, have been carrying out experi-
ments for a long time past and have succeeded
in producing a silent steam winch, which
they have just put upon the market. This
firm have had meny years expericnce in the
design and construction of this class of
machinery, having built, amongst hundreds
of others, the winch used for taking the 60-
ton lifts out of the wrecked warshin Montage.
The improvement in the present instance
consists mainly in adapting a sprocket wheel
and roller chain drive nstead of the toothed
gear wheels. The chain is made of stamped
steel, with pins of drift stecl znd rollers of the
best solid drawn weldless steel tubes. The
chain engages on four sprockets of the
smallest wheel and three-fourths of those of
the main barrelwheel.  Thearrangement not
only ensures absolute silence, but also safety.
All the motions of the ordinary steam winch
apply to the approved type, which can be
applied single or double geared, and can be
reversed as quickly as its predecessor—and
silently. The improvement will prove of the
greatest assistance to sll winch users. Fngi-
neers are 2ll familiar with the difficulty of
repairing the ordinary gear wheels, the
cutting off the broken teeth, drilling holes
and inserting plugs while the work is stopped,
ot in freezing weather ¢t sea. Such trouble is
impossible with the new winch. ~ An addition-
al advantrge 1s that, if the driving shait of
an ordinary winch becomes bent the machine
has to be put out of commission, whereas with
the improved pattern the winch will work
even with a bent shaft. There are no teeth
and pinion to carry awey. 1f nced be a new
chain can be fitted in a few minutes; the
defective length can be cut out at leisure and
used again. Any ordinary steam winch can
be converted at a smicll cost in a courle of
days. The cost of convession is certain to
pay foritself ina single voyage in the avoiding
of tepairs. The weight is practicelly the
same as an ordinary winch and the space
occupied identical.

Cut this ont and return with Five Shillings.

The Editor, ‘* Progress,”
71 Lambton Quay,
Wellington.
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for one copy of * Progress” each month for
twelve months from next ssue.

I enclose Postal Note for Five Shillings in
payment of Subscription.
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Cambridge High-Level Bridge.

b
The recently completed high-level steel
arch bridge over the Waikato river at Cam-
bridge, of which illustrations are here given,

unsupported, the intermediate or shal-
low stringer being supported at mid-
panel length by intercostal, or secondary,
floor heams attached to the deep stringers.
The floor system bears on plate girder floor

o

braces, each of two-rolled channel section
laced apart. The intersection of these mem-
bers with the chords is covered with gusset
plates, forming rigidly connected riveted
joints. The shore ends of the 42 ft. approach

CAMERIDGE BRIDGE ! GENIRAL VIEW.

was built to the order of the Cambridge
Borough Council by the American Biidge
Co., of New York. The structure belongs to
what is known es the three-hinged brzced
arch type, and is the firsu of its!kind
erected in New Zealand. It com-
prises one arch span of 290ft. be-
tween skewbacks, two 65(t. plate
girder flanking spans, and one 42ft.
plate girder approach span. The
total length is 462ft. between abut-
ments, with a clear height of 126ft.
tohand railing above ordinary water
level, while the width of deck is I7ft.
between railings. The arch springs
from pin comnections on the con-
crete skewback piers B0ft. above
water level of the river, with a rise
of 52ft. to the crown pins at centre,
The crown and skewback pins lie
in anarchof 228ft. radius. Thisarch
extends the full width of the river,
and erection was effected by “ can-
tilevering ”’ to avyd the necessity
of staving and false work, and all
possible inconvenience due to floods.
A double cancellation system of
laced angle bars extends between
the up and down stream arches,
or hottom chords, in twelve panels,
or bays. During the rprocess of
 cantilevering”’ the operation only
differed from that in the construc-
tion of bridges of the cantilever
design in that anchor I bars took
the place of the anchor arm, The
jutiction of the west aiwm, or half
arch, was made after the erection
of the steel end pests began, and in
that time some 500 tons of steel
were placed in position. ‘The floor
system is composed of an alternat-
ing arrangement of deep and shal-
low longitudinal I beam stringers,
the deep beams spanning a panel

beams, or trausoms, at every panel post, and
is stiffened throughout by a simple arrange-
ment of intersecting angle-bar wind-hracing
in every panel. The spandrel members of the
chords consist of vertical posts and diagonal

CAMEBRIDGE BRIDGE BEFQRE THE FINAL GIRDER WAS PLACED IN POSITION.

and the 656 ft. flank spans are carried on
concrete abutments, which, during the erec-
tion of the arch, acted as anchors for the hal
arches or cantilever arms. The thrust of the
ends of the arch is taken on skewback plers

extending some 15ft. into the river

CAMBRIDGE SBRIDGE: THE COMFPLETED ARCH.

& banks, thus having a footing on a
solid sandstone formation.

"T'o provide against corrosive dete-
rioration of the steel composing the
structure, the bridge has been
painted throughout with a chemi-
cally combined * carbonising coat-
ing.” ‘The steel throughout is open-
hearth medium steel, including the
rivets and bolts, and all the work
in the American shops and material
tests were conducted under the
careful supervision of independent
inspecting engineers, The bridge is
designed not only to meet the re-
quirements of to-dav, but provision .
has been made for the progress that
comes with time ; and the possibility
of electric or other tram cars has
not been overlooked, for the struc-
ture is stiff enough to carry cars
weighing 120,000 ibs., and having a
length of 70 ft. Viewed from below,
the span of the arch is more ap-
parent than from the road level,
and the contour is both imposing
and graceful, though, cc mpared with
the Victoria Falls bridge over the
Zambesi, it issmall. From an engi-
neering point of view the fabricis an
example of advanced bridge design
and practice of to-day. Mr. J. E.
Fulton, M.Inst.C.E., was the en-
gineer, Mr. G. M. Fraser the con-
tractorfor the ercction, and Mr. S.
W. Jones resident assistant engi-
neer. ‘The structure is a landmark
for miles around the excellent agri-
cultural districts it unites.

P s
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WAIWAKAIHN TRAFFIC BRIDGE, NEW PLYMOUTH.

Ferro-Concrete Bridges in Taranaki.

About four years ago the Taranaki County
Council were given power by the ratepayers
to raise a loan for the purpose of re-construct-
ing the bridges of the county., With one
exception these bridges were of wood, and
were in a bad state of decay. The Council
began by renewing with Australian timber,
on concrete abutments. These being found
expensive, it was decided to rebuild in steel,
and two bridges, one of 90 {t. and the other of
60 ft. span, were built at what was considered
a low cost. Omn account of the excessive
rainfall in Taranaki these two bridges quickly
beganto scale,and had to bescraped and paint-
ed within a year. This induced the Council
to have all bridges built in conerete, and in-
structions were given to their engincer to
prepare plans for several bridges in ferro-
concrete. A bridge has been built over the
Qakura river, 62 ft. span, of ribbed plate
design having four reinforced ribs, or beams,
with parapets and decking, reinforced with
round steel bars and expanded metal, at a cost
for the superstructure of £396, or £6 10s per
foot length, and 8s 6d per square foot of
decking ; also over the Wailongona, 45 ft.
arch, Piakau, 30 ft. arch, Manganui, and
others. The Manganui bridge consists of
three spaus, one 60 ft., one 30 fi., and one 20
ft., on piers 32 feet asbove the river hed.
This bridge is of rolled steel girders under-
strutted and cased in concrete. It has a fajr
amount of steel in it—over 16 tons—and is so
designed that the girders are capable of
carrying all the load as well as the concrete—
in fact live and dead load—in themselves.
The largest bridge constructed by the Council
in ferro-concrete is that over the Waiwakaiho
river, near New Plymouth, on the site of a
massive puriri timber bridge, built 50 years
ago, that had become unsafe for heavy traffic,
This new bridge is of four spans, two of 60 ft.,
and two of 30 {t., on concrete abutments and
three piers. The widih of the bridge is 30
ft., consisting of a 21 ft. roadway and two
cantilever sidewalks of 4 ft. each. 'The total
length of the bridge is 190 {t.

The design is a combination of the Winch
and Hennibique construction, the flat topped
arches being broken into ribs by light wooden
frames that remain embedded in the concrete.
The rise in the arches is only 4 ft. 6 in., the
radius of the long span arches being 96 ft.,
and the short spans 28 ft. The thickness of
concrete’at the crown of the arches is one foot
six inches, aud at the pless 6it.

The reinforcement consists of 12 parallel
rows of 40 Ib. steel rails running horizontally
along the whole length of the bridge, about
6in. from the floor level, and the same number
of 40 1b. rails following the curve of the arches
at about 6in. from their lower surface. The
horizontal members are placed base down-
ward, and those following the curves base
upward, and the two are riveted together
at the arch crowns.  These reinforeing frames
are spaced two feet apart, and are continuous
from end to end of the bridge, and are connec-
ted at the abutments by steel rails. A net-
work of rods connects the two members and
laces the whole reinforcement together. The
vertical rods are simply turned round pther
rods that run horizontally through the wehs
of the rails, and are very roughly put together,
but the effect to the rigidity of the reinforce-
ment is very marked. The frames are bolted
to the piers and abutments with heavy iron
bolts. FExpanded metal was used for the
bracketed footwalks.

The concrete consists of Portland cement
and, principally, beach gravel in different
propottions, the ring of the arch and grouting
being 4 to 1, and all other parts of the bridge
6 to 1. Brokenshingle taken from the river
hed was used in piers and abutments, and in
the heavier 'parts of the bridge. The con-
crete was made very wet, and was well spaded

— -

and rammed around the steel. The roadway
is divided from the footways by paropets
sin. inches thick of concrete reinforced with
rods, and having eight posts or newels on each
side, open spaces being left at the piers.
The footwalks have iron railing, consisting of
angle iton stanchions and gas piping rails,
the top rail being 2% in. and three others of
3 in. This is the only exposed iron in the
bridge. A mnosing runs the whole length of
the outer edge of footwalks, throwing the
rain water back into the drains and prevent-
ing any flow over the sides.

The bridge has a very nice appearance now
that it is finished, and timber centreing away,
and should meet all requirements of traffic
for many vears. The cost of the bridge
complete, with asphalt flooring, is £3500,
without including the value of old piers that
are used in the new construction, valued at
£600, but including the cost of removing the
old bridge and building a temporary bridge
to carry the large amount of traffic passing
over the road. These cost about £550.
The cost of superstructure is estimated at
£15 per foot, or 10s per square foot of floor
surface.

Comparing this with steel bridges the
wost is much less for ferro-concrete. The
Whaiongona steel bridge of 90 ft. span, 14 {t.
wide, having timber decking, cost 11s 6d per
square foot. and the Waipuku steel bridge,
60 ft. span, and 14 ft. wide, with timber deck-
ing, cost 13s per square foot. It should be
noted that the Taranaki county is peculiarly
adapted for comcrete construction, having
large supplies of clean stone suitable for the
work, which can be procured at a feirly low
cost. But considering the durability and
absence of maintenance, the concrete, at a
much higher cost than steel or wood, would be
the cheaper. The contract fer the Wai-
waksaiho bridge was carried out by Mr. L. G.
P. Spencer, to plans and specifications pre-
pared by the engineer to the council, Mr.
John Skinner.

Of all applications of machinery for industrial
porpuses the manufacture of horse sloes Gy the use
of a trawn of rolls and quick-working machines
occuplies a position that is most impoertant in these
days of strenuouns life. The extensive use of horses
by the' citizens of various nations, has created such
a demand for the shoes, that it has resulted in the
building ¢. mills that give employment to thou-
sands of wo.kmen and add to the wealth and com-
forts of the people,

ANOTHER ASPECT OF THE WAIWAKAIHG TRAFFIGC BRIDGE, NEW PLYMOUTH.
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The "Union " Engine.
; St S
— room 2oy
The accompanying illustration depicts a large
American  four-masted schooner equpped with
twin-screw Union 3-cylinder engines of a total of
300 h.p. running on crude o1, and a 4-h.p. electric
light engine. The length of this wvessel 1s 167ft.,
beam 40 ft., depth 13 ft. 4in, tonnage 567, with
carrying capacity of 800,000 sguare feet of timber.
It is well to remember that New Zcaland took the
lead in the Southern Hemisphere m adopting the
oil engine as a motive power for such vessels, The
large expanse of smooth water in the Hauralk: Guli,
and elsewhere i the Domimon makes this engine
an uleal type for marnne propulsion for trading
vessels of all sizes, as it requires only a mmimum of
attention, and, on account of the few working parts,
a small bill for reprs.

The Panama Canal.

PROGRESS OF THE WORK.

Since the American Government tock the direc-
tion out of the hands of the cxvil engincers and placed
it those of the mulitary engureers of the United
States Army, the work has proceeded apace. It 15
now an old story how the first got to work after the
way had been opened by the admrable arrangements
of the sanitary authorities who had, by working
what were universally regarded as aliost muracles,
made the Isthmus of Panama habitable and whole-
some. Congress voted steadily milhons of dollars
a year, and men began to look for the work to get
into shape. A viwvid controversy was got up about
the old question of locks wersus a sea level,
It raged with an accompaniment of denunciation
and prophecy of evil, seldom equalled 1 intensity
outside of America, and 1t died out and apparently
was forgotten. The advocates of the level cenal
were, 1f 15 well to remember, for a reason that will
presently appear, really advocates of the French
plans, to the supenority of which they .estified
strongly.

As work went on it was found that the original
conclusions as to the formation of the isthmus were
wmore than confirmed. the ground proving more sohd
than anticipated, and the great river Chagres, the
bugbear of former critics, a much maligned water
power. The Gatun dam, projected for the con-
trol of this turbulent stream, was by the critics of the
profession, or some oi them, declared mmpossible,
and the great Culebra cut a myth of the most
colessal magminde. The plam Englsh of these
ceriticisms was, ' You can not get through the
mountzin divide, and yvou will never buld the Gatun
dam, but 1if yvou do the river will carry 1t away every
time.”” If was added with a certamn amount of glee
that the work from the outset was subject to unex-
pected delays, thus falling behind the estimated
time more and more.

To this 1t was replied on behalf of the constructors
that there was no delay really ; only a rather longer
preparation for the actual work of consiruction than

demands. They wanted too much carie blauche,
and they could not get 1nto ike system of checks
required, very properly, by every undertalung in
which public money is expended—checks, which, we
may add, are more necessary i the United States

now upon work at Gatun, rather than upon the work
of excavation, which has hitherfo been generally
taken as the determining feature, They progress in
this direction has been faster than anticipated
and the appropriation made at the last session of

S e o e e R

THE NEW CAPE CAMPRELL LIGHTHOUSE IN THE YAKD OF THE BUILDERS

(CHAS. JUDD, THAMES).

than anywhere else. The event has proved the
critics wrong, at all events, as to the delay. Instead
of delay, there has been a great bettering of the rate
of progress, so that the Isthmian Canal Cominission
has asked for permissicn to spend eight milhon dollare
this year more than the appropnations voted by
Congress. 1

The Isthmian Canal Commission makes the public
statement that with the present fine organisation
and at the present rate o. progress, the canal can be
completed more rapidly than by restraining expen-
diture within the appropriations which were made at
the last session of Congress to continue the work

AMBRICAN SCHOONER WITH 300;1].11l UMNICN THREL-CYLINDER ENGINES,

was at first esuimated.] When the civil engineers
retiredd and the Government replaced them with
their own staff sclected from the U.S. army, the critics
pronounced the event to be a confirmation of ther
worst_predictions._ The_ Government side rephed
that the civil engmeers had been too exactingin therr

until 1908, The work on the locks and dams on each
terminus has been opened, and will be pushed vig-
orously during the year, while very hitle was ex-
pended at those places during the fiscal year which
termimated June 30, 1$07. The time of completion
of the canal, says the Commission, appears to depend

HEIGHT 6§ FEET,

Congress would not be sufficient to supply the’nsces-
sary plant to begin laymg the concrete in the locks
and dams during the next fiscal year, although
progress already made indicates that such a
begmning 1s advisable. In order to avoid reducing
the force to keep within the expenditure already
authorised for this fiscal year, the chawrman of the
Coemmussion has recommended to the Secretary of
Wer that the work be allowed to proceed, and that
Congress be appealed to at 1ts next session to make
good any deficiency in the funds now available.

That 18 a fact rearing a hard head out of the chaos
of hostile objurgation and predictions. Instead of
delays there is unexpected rapid progress. The
Gatun dam moreover, 1s not only proving easy of
construction and safe, but by reason of the enormous
increased area (170 square miles is the latest calcu-
lation) of the lake it will prove a splendid controller
of the wild river that was supposed to threaten the
liffe of the enterprise. As for the Culebra cut,
1t is being pushed through with a smoothness
which astonishes every engineer who looks into
the matter,

A recent observer says that the work on thelocks
has now progressed to a point at which it is possible
to see something of ther forms. The present
mndications are that the excavation will be far encugh
completed in about eighteen months to enable the
masonry work to be put in hand, Material is being
rapidly dumped on the site of the big dam; the
Chagres has been diverted and dammed ; and the
Commission reports that suitable sand and rock for
the big masonry rocks have been located, as also
material for the manufacture of all the cement
that may be required. It is, of course, hoped that
the necessary cement may be obtained in the or-
dinary way at reasonable prices. But in that
country of ‘trusts’ and ““corners’ it is just as
well that the Commission can face the position with
a certainty of being able to rely upon its own re-
SOUTCES.

A Vindication of De Lesseps.

Tt has been the custom to regard the old machin-
ery left belund by the French company which failed
to construct the canal as 1n every way bad, in
design, workmanship, and efficiency. Hundreds
have seen the rusttng piles of scrap-iron lying
n melancholy profusion 2ll along the e of the old
workings, only to condemn them unequivocally.
There was a vast quantity, and the asset was con-
sidered too small to be counted of any value at all., |
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The news is now published that pne of the old
dredges which has been lying in the Rio Grande for
more than twenty years has been re-built at a moder-
ate cost, and 1s capable of excavating 120,000
cubic yards of material per month ; as much in fact
as can be removed by four of the most modern 95
ton §-yard steam shovels. Of this resurrection from
the dead of the old company, competent engineers
estimate, that when it is put to service at the La
Boca entrance of the canal, it will do more work than
a modern dipper dredge costing £20,000,

It is pathetic to read that in the reconstruction of
this derelict the various parts used were all of French
construction, and were found in the tropical jungles
among the abandoned material which had lan ex-
posed to the elements for over two decades. Among
the lot were three boilers 1n excellent condit:on,
absolutely free from corrosion ; two cylinders n
good shape, and the engine 1n the hull could not be
surpassed, says a practical authority, by modern
machinery, either as to adjustment or economy of
operation. All of which is attributed by practical
men, who have seen with their own eyes, partly to the
excellence of the material and partly to the careful
management which, when the work was stopped,
covered up the machinery with lead andi grease.
The reconstructed dredge is found to compare very
favourably with an old Scotch dredge which the old
canal company had in use for some years, and was
abandoned as the other was, and duly re-consiructed,
since when she has done splendid work with a record
of less than forty days out of commission for repairs
in five years, When these two derelicts are at work
together the effect on the progress of the work will
be, say the engineers, very marked. A third dredge
of French construction is in hand for re-construction,
and promises to be every bit as good when put io-
gether and commissioned, with the use of French
materials taken from the debris by the side of the
canal. Add that the wmaterial removed by the
dredges now at work is all taken out and dumped
into deep water by eight seli-propelled barges, and
it is evident that the prestige of the veteran who
built the Suez Canal can be well re-estabhshed by the
work he has left behind him in the canal, which he
might have made a triumph, but for the malevolence
of political faction, and the dishonesty of poltical
allies. At all events the reputation of the engineers
of France will emerge with the completed Panama
Canal out of the darkness of the past, cleared of
the grave imputations of incompetency and care-
lessness.

Perhaps, also, the plan of some of the best of them
for a sea-level canal may also one day be vindicated.
Who knows ?

A Disquieting Report.

The following cable message, alludes to
the above :—

Y N¥w YORE, January 14.

* It is reported in Washington that the
Panama Canal will cost thirty million sterling
above the estimates, owing to revision of
plans. Even then, vessels of the Dreadnought
class will be unable to pass throvgh the
canal.”

This is rather loose. 1s it an ~fficial report
or a street rumour ?  Are these millions of dol-
lars, or pounds ? When were the plans revised,
and why, and what plans ? On the whole,
consideration must be deferred for further
information.

S —

The Lubrication of Bearings.

All machine users are interested in the
subject of lubrication, since it so closely
effects the efficiency of the machine. The
subject is fully and suggestively treated by
Mr. F. H. Davies, it an article in the Electri-
cal World, from which we reproduce the
salient passages. The writer begins by ex-
plaining the function of the lubricant.

In any bearing the function of the hubri-
cant is to convert rubbing into tolling friction
by the intervention of the minute globules of
which the lubricant is composed ; conse-
quently, in a well-lubricated bearing the
metallic surfaces never actually touch one
another, but are separated by a film of oil,
more or less thick, according to its quality
and the amount used. In the case of a
hearing which is loaded in a2 downward direc-
tion, say to a pressure of 10lb. per square
inch of area, it is obvious that the oil between
the lower surfaces has to transmit an equiva-
jent force in order to keep them apart, and it

therefore follows that oil cannot be fed
between these surfaces unless it is supplied at
the above pressure. Now, the case in point is
that of an ordinary bearing fed at the top by
a drip lubricator having no mechanical ar-
rangement to put pressure upon the oil, and
the question is: How does the latter get
between the lower surfaces where the oil is
under a pressure of 10Ib. per square inch ?
The result is brought about by the property
of adhesion in conjunction with the velocity
with which the oil is carried round by the
shaft. In the above case the shaft naturally
lies on the bottom surface of the bearing,
leaving a small but important crescent-
shaped space at the top. 'The oil from the
lubricator falls into this space, and spreads
itself thickly over the upper surface of the
shaft, adhering to it; the film between the
bottom surfaces is, of course. much thinner.
As the shaft rotates, the freshly fed oil is
carried into the gradually narrowing space,
acquiring a high velocity, and by its adhesive
properties still clinging to the journal. It is
now, of course, considerably compressed, and
the farther it is carried the greater its pressure
becomes, until finally it acquires a pressure
equal to that between the lower suriaces.

The question of lubricating oils is a very
important one, and by far too large a subject
to be more than touched on here. The chief
points to be considered in the selection of an
oil are the pressure on the bearing or the size
of the engine, and the temperature at which
it is presumed the part to be lubricated will
work., What is wanted isa fluid that possess-
es the lowest molecular friction, and from
this point of view the thinner the oil the
better. On the other hand, thin oil does not
lend itself very well to what may be termed
adhesive action of the bearing, and as the
latter heats up it gets thinner, and conse-
quently worse and worse in this respect. On
the contrary, thick or heavy oil, owing to its
greater adhesiveness, will force its way in
even against the greatest pressure, but when
there it is not so efficient as thin oil. Tt is
obvious that in a case like this the idea is the
happy medium, and it is at this result that
most manufacturers of oils aim. In an en-
gine or any machine it is customary to use the
same oil to lubricate all the external paris.
It should be remembered that while this is the
only method possiblein practice, it is theoreti-
cally wrong, as reciprocating bearings requirea
heavier oil than guides or journals, in order to
reduce as much as possible the flow from top to
bottom of the ““ brass ” consequent upon the
alternating impacts. It is conceivable that a
greater proportion of a thin oil wonld be forced
round to the side where there is no load than
would be the case where a thick oil with its
stperior viscosity is used,

Grooves for Oil.

It should be noted here that it is quite as
possible for a reciprocating bearing to run hot
through being too slack as through being too
tight. A wvery slack bearing will knock
heavily, and the impacts of the surfaces will
naturally evolve heat. In practical working,
when such a case occurs, the only remedy
short of tightening the bearing is to keep it
over-supplied with oil, thus producing a
cushion for the blow.

Guides do not need grooves if the surfaces
are properly prepared ; and they are certainly
undesgirable in bearings of reciprocating
machines, where it is so essential to keep as
much oil between the loaded surfaces as possi-
ble. In this case the channels only aid it to
pass to the unloaded side where it is not
needed., Where grooves are used, it is im-
portant that the edges should be rounded,
for if they are left sharp they tend to wipe off
the oil and keep it in all the channels.

Rubbing and Rolling Friction.

It may be taken as an axiom that so long
as rolling friction only, as defined above, is
present in a bearing there will be no appreci-
able heating ; but the moment rubbing fric-
tion between metal and metal occurs warming
up begins, This may be due to three causes :
{1) Insufficient supply or poor quality of oil ;
{2) the presence of a foreign substance, such as
grit in the bearing ; or {3} badly prepared
surfaces. In the first case rubbing Iriction
will oceur all round with disastrous results in
a very short time ; the shaft or pin expands
with the heat, making matters worse, and
finally becomes such a tight fit that the en-
gine pulls up or something breaks. In the
second case, rubbing friction is only set up in
the small area affected by the grit; but the
heat generated there soon spreads, causing
the bearing to close up as before, and the re-
sult will be bad scoring of the brass, partica-
larly in the place where the grit is present.

Another point to be remembered in regard
to hot bearings is that above a certain tem-
perature the oil chars, losing its lubricating
properties. When this stage is reached,
under ordinary systems of lubrication no
amount of oil will cool a bearing, and the en-
gine must be shut down.

In the Workshop.

The following are the principal kinds of hone and
oil-stone from which a workman is likely to be able
to make his selection—the order in which they are
placed being approximately that of their abrading
power ; those at the top of the list being the ** fast-
est cotting,” a guality which is generally accompa-
nied by a want of fineness in the edge produced.

1. Washita Oilstone.—A very compact white
sandstore, of rather recent introduction, almost
resembling Carrara marble in appearance.  Although
it does not greatly differ in price from Turkey stone,
its much greater uniformity and slightly more
rapid cuniting property cause it to be in more favour
with carpenters and others, with whom coarseness
of edge is not an objecticn.

2. Turkey oilstone.—When of good quality mnao
better substance can be emploved for setting tools
for which great fineness of edge is not required,
since it cuts the hardest steel with avidity even when
but little pressure is applied. At the same time it 18
of a close grain, and is not easily scratched. Un-
fortunately, it is very variable in quality, as 1t is also
in colour ; the latter which is called white, grey, or
black being generally a veined mixture of different
shades of bluish and brownish greys. Its cost is
about three times that oi the stone next mentioned.

3. Charnley TForest Stone.~—Found near Mount
Sorrel, in Leicestershire, This is the best of the
British oilstones, and has long heen a favourite with
carpenters and others, that from the Whittle Hill
Quarries, which is of grey colour, dappled or streaked
with red, being considered to be the bLest. Till
lately this has hardly been obtainable, the omly
representative of Charnley Forest stone being a rather
inferior one with a decidedly green tint. Both of
them, however, give a very faurly fine edge, but do
not cut quite so rapidly or with as slight pressure
as Turkey.

4. Capada Onlstone.—A very fine porous sand-
stone of a greyish white colour, which has been recently
introduced. Being much less compact than any
of the preceding stones, it is much more rapidly
worn away. 1ts first cost, is, however, rather less
than that of Charnley stone,

5. Grectan Hoemne.—Under this name a slaty stone
is imported which is of a greenishcolour, and, although
said to be superior to Welsh oilstone, does not
greatly differ from it in appearance.

6, Welsh Oilstone.—A hardish stone of a green
colour and slaty textiure, inferior to the Chamnley
Forest for joiners’ use. In price it 1s about the same,
as also is the Grecian hone, No. 5.

7. Arkansas Oilstone.—Cuts slowly, but is very
superior to all these above mentioned for giving a
fine edge to surgical mstruments, &c, Althongh
extremely costly—its price being about four times
that of Turkey stone—it is extensively used for
such purpeses. Tn colour it resembles Washita
oilstone, bui it is of very mauch finer grain and wears
away very slowly.

8. German Hone.—Thin slabs of a very soft
yellow stone, cemmented npon a rather harder but
similar material of a slate-blue colour, are imported
and sold under this name. The extreme softness of
the former renders it almost useless for such edge-
tools™as we have been considering, although it is
well adapted for setting razors, to which it imparts
an edge of great smoothness and delicacy.
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New Experimental Apparatus.
- By W. ALEXANDER, AM.LM.E., AMI.C.E, J

After Bacon long ago advocated so strongly
the method of experiment and deduction for
acquiring scientific knowledge, there was at
first a slow, and, as time went on, an in-
creasingly rapid, adoption of the method.
The erroneous inverse method was well
exemplified by the alchemists in their search
for the means of transmuting the baser metals
into gold. They pre-supposed it could be
done, but their own experiments and obser-
vations showed the futility of their ideas.
The fat-world, the caloric, and the calx-
phlogiston theorists were in similar case.
Indeed, in nearly all instances of theeries

formed without sufficient experimental
basis for them, theory is sconer cor later
proved to be wrong. So Bacon's method (in
which laws, principles. and theories are
derived from experiment and observation,
and, in which experiment alternates with
theory and both mutually assist one another)
is the oue that is of real service in advancing
scientific knowledge; and for this reason
it now reigns supreme in sll branches of
scientific enquiry and discovery. Asindicated
by splendid achievement, the most rapid and
the most perfect development of the method
is exhibited in the work of the late Lord
Kelvin,

In the fzaching of scientific laws and prin-
ciples, this methed until comparatively
recently had not been applied to any extent,
and it results from this fact that practical
men still sneeringly refer to “ academic”
knowledge and teaching. But of late the
tendency in teaching science is more and

©

more to employ the methods that are in
vogue in the practical scientific world. The
principles and lsws to be learned by the stud-
ent are deduced, under the guidauce of his
teacher, {rom quantitative observation of
phenomena shown by the apparatus arranged
for the purpose. Even mathematics ate now
studied in this way, due chiefly to the initia-
tive of Professor Perry, one of Iord Kelvin's
most distinguished students. Usually the
student makes experiments in the sub-
jects that apply more directly in the work
he will be engaged in in after life, but
whether the subjects themselves relate to
his later work or not does not matter so
much as his comprehending the power of,
and his ability to apply, the deductive
method in connection with any braach of
scientific or techmical investigation he may
be concerned with.

The above kind of instruction requires a
considerable variety of apparatus which must
not be crude and give rough results, but
should be well designed to satisfy the follow-
ing general requirements :—

(a). The phenomena to be observed, and the
measurements to be made, should be
vitiated as little as possible by dis-
turbing phenomena or errors.

(). Adjustments and observations should
be arranged to be made quickly and
easily.

{c). The chances of the experiment break-
ing down, due to mishaps to the setting
or to the apparatus itself, should be
reduced to a minimum.

When these conditions are fulfilled several
advantages accrue :(—The student’s attention
concentrates more on the phenomena or
measurements under consideration ; his time
is saved, so that he does not tire of the experi-
ment ; and he gets over more of the subject ;
and altogether he takes more interest in the
work and in writing up his reports and
descriptions.

FIG. 2.

In conuection with the above method of
teaching, the various pieces of apparatus
described below have been designed for the
mechanics classes of the Wellington Techni-
cal School by the Director and myself,
They have been made in the school work-
shops partly by the students and my assist-
ant, Mr. Dolby. They form ouly a very small
part of the total equipment necessary for a
mechanics laboratory, but it is hoped that,
due to possible outside aid, the mechanics
and other classes will be soon fully provided
for.

Most of the apparatus is arranged to fit on
one pattern and size of stand. In this way,
comparatively few stands are required.
The utility of the apparatus is not lessened
thereby, but is rather improved; and there
are the advantages that, as regards the mak-
ing of them, the material, labour, and cost
are much reduced, as is the storage room
required ; while the convenience of handling
due to lessened weight is increased.

F1G. 3

Fig. 1 shows an apparatus for studying the
laws of motion of bodies {alling freely under
gravity.

Observations are made on the body with
regard to distances fallen through and cor-
respouding times, not while the motion is
taking place, but afterwards, on the per-
manent and complete time and space record
of the motion which the apparatus gives.
P is a polished brass plate (about 10 inches
long) that is arranged to fall vertically,
agaiust almost negligible friction, by means
of the side guide wires that can be tightened
when required by the milled nuts, N. V. is
a vibrator making 60 double osciliations per
second, and, which, at its free top end,
carries a bristle that presses very lightly on
the plate. The “give’ of the wires allows
the plate to be removed for the purpose of
blackening it over a gas flame. When the
plate is blackened it is suspended near the top
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of its fall by means of a thread. ‘The vibrator
is then started, and the plate caused to fall
at the same time by burning the thread.
The bright wave-trace marked on the plate
by the vibrating bristle forms a permanent,
continuous, and complete space-time record
of the motion, and from this trace all the laws
of motion of bodies falling freely, and also the
gravity constant, can be deduced.

A Kater's pendulum is shown in Fig. 2.
It is an instrument for the determination in
absolute units of the force, or the acceleration,
of gravity.

The large masses, M, are made in two parts
and are symmetrical about their axes, so
that a rotation would not affect the period of
vibration. In order that the rate of swing-
ing can be altered they are movable along
the rod, and can be fixed in any position by
simply screwing one portion of the mass into
the other, which causes a firm grip on the rod.
N is a smaller mass in the form of a milled
nut that can be adjusted in position more
sensitively than the larger masses, for the
purpose of bringing the periods of vibration
for both knife edges to exactly the same value.
When this is accomplisbed, the common
period is the same as that of a perfect simple
pendulum of the same length as the distance
between the knife edges, and a simple caleu-
lation will determine the required result.

It is intended to make as soon as possible
a nearly perfect simple pendulum, and a

bifilar suspension pendulum, for comparing
one type with another. The comparison
is made by causing any pair of the three
different kinds to vibrate together on the
same stand.

For studying the laws of coil friction
the apparatus shown in Fig. 3 has been
devised. Tt is well known that when a helt,
string, or rope, is lapped on a plain or grooved
cylindrical piece the larger pull applied at one
end, uecessary to overcome a constant
smaller force at the other end, increases with
the angle of lap, more rapidly than in simple
proportion. The precise manner of increase
has been determined and Tepresented in a
formula, the constant of which varies with
the material and form of band, and on the
matetial and form of the surface on which the
band laps. How the constant varies with
the diameter of the surface and the thick.
ness of the band I don't yet know, but this
can be determined from the apparatus,
This knowledge is applied every day in the
correct design of belts and their correspond-
ing plain or grooved pulleys. It also explains
why 2 few turns of rope wound round 2 post
on a wharf with a small pull at the free end
v?ill quickly bring to rest a large ship along-
side ; and explains why it is so easy to lower
a heavy barrel down an incline into a cellar
by means of a rope fixed at the top, passing

FIG S,

round the barrel, and held in the hand ; and
S0 011.

A is a movable arm that can be fixed in
any position by the milled hand-nut, H.
P15 an idle eylindrical pulley with ball-bear-
ings. Cis a changeable piece incepable of
rotation, of variable dicineter. with plain or
grooved surface, and of any desired material.
Sis a circular piece divided in degrees. It
turns with, but can be shifted relatively to,
the arm when setting to zero. To set the arm
for zero angle of lap, the string or band with
two equal weights attached is passed over
the idle pulley, and the arm is adjusted near
its top position until the string just touches
the friction drum, when the arm is fixed.
The scale is then set fo zero, which corres-
ponds with zero angle of lap.  When the arm
is shifted through any angle the string laps
the drum to the same extent, and the scale
gives the angle exectly. The efforts necessary
to pull up the constant resistence, and the
corresponding angles of lap, are recorded.

A comprebensive set of experiments can be
done with the apparatus, {or 2]l the variablcs
that mfluence the result can be casily altered.

The experimental crane illustrated in Fig.
4 is arranged for tests of mechenica]
efficiency (which are {ypicel of the tests for
other mrchines), and for testing the truth
of the stress diegrams that give the forces
acting in the members

The cranc with the load suspended as in the
illustration gives two speed ratios—-3 and 9

to 1. By using a pulley block another two
can be got—6 and 18 to 1. Thus, four
different efficiency tests can be made with
varying load. In addition to the two ways
just mentioned of suspending the load, it can
be hung from the junction pin of jib and tie,
so that for any load three different diagrams
can be got for the forces exerted by the jib,,
tie, and string, at the pin. In order to make
the test for the stresses more general, the
length of the tie cai be altered by means of
the screw .

Bis a balance weight, which has the effect
of rendering the jib and tie weightless in as
much as their weight affects the stresses in
them ; §is the stress indicator, graduated in
pounds. The effort, E, is applied to the
lower drum while the load is transmitted
to the upper drum. The pawl shown pre-
vents the load running bhack whern stresses
are being observed. To render the crane
sensitive in respect of stresses the pulleys
have been made light, and large in diameter,
and the pins small.

The figure explaing an interesting case as
regards the stress in the tie. The length of
the tie has been adjusted to be the same ag
that of the post, so that the total stress in the
string and tie bar should equal the load, 4 1hs.
Now, the string itself has a force of 4 Ibs.,
since it supports the load over a mnesrly
frictionless pulley. Ilence, the force in the
tie bar should be zero, as the indicator shows.

A statics table is {ilustrated in Figs. 5 and 6.

The centre part is mounted on bal! bearings
and has a number of bress sockets in it for
taking the pins at the ends of the lead-support

w giar b

FIG. 7.7

ing strings, or the pins which support the
beam in Fig. 5. The beam hkes a number
of equidistant holes of the same diameter, so
that the some strings and pins can beused in
leading the beam as are employed fo1 ap-
plying the forces to the revolving part of the
table when in the horizontal position. The
pulleys cen be placed in any position on the
circumference, and can act when the table is
either in the horizontal or in the wvertice)
position.

The principles of bezms can be derived
by experiments such as Fig. 5 shows. The
principles of moments can he studied by
using the table horizontally and causing the ’
forces to act on the revolving disc, which 4
will take up a position of rest. The student
first fixes a sheet of paper to the disc by in-
serting two pins in the holes The paper
will rotate with the disc until the position of
equilibrium is reached. Then lines are drawn
on the paper to shw the position of the
strings. Arrows and figures are put on the
lines to give the directions and megnitudes
of the forces respectively. The centre point
is marked, when the paper is removed, in
order that the caleulations can be made.

Fig. 6 shows a funicular (or string) polygon
with the applied forces. The record is taken
ona sheet of paper in the same way as before,
and the structure and force diagrams drawn
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out on another sheet of paper. The results
obtained experimentally and graphically
are then compared.

For studying the general conditions of
equilibrium of any body at rest under the
action of forces in one plane, a light disc of
wood of any shape, and provided with socket
holes, is placed on the centre part of the
table, and the forces are applied to the disc.
The principles of beams can 2also be studied
fiom, the table in the horizontal position by
using a short and light wooden beam.

In all the experiments friction can be
eliminated entirely by shaking the table a
little on its stand. Also, due to strings heing
close down to the table, errors from parallax
are small. Hence it is that the apparatus
gives results correct to one per cent.

In Fig. 7 is shown an optical lever for
measuring small thicknesses.

V is a telescope provided with cross wires,
S is a scale divided into tenths of an inch ;
C is a movable collar carrying screwed post,
P, with milled head for fixing collar in any
position zlong the horizontal rod. The tele-
scopz with scale can be clamped in any posi-
tion on the post. T is a tripod, with its feet
constrained by a point, line, and plane ; it is
provided witk a graduated screw, N, and
mirror, M. The scale is reflected from the
mirror to the telescope and can be clearly
seen at the same time as the cross wires when
the [ocussing has been properly accomplished.
The position of the cross wires on the scale
is read off. The piece being measured is
then placed under the serew, N, and the new
reading taken. When the collar is in the
position shown, the thickness is equal to the
one-hundredth part of the difference in scale
readings. The scale can be read to the one-
fortieth part of an inch, so that the thickness
is given to the one four-thousandth port.

The head, N, is divided into 25 parts, and
one-fourth of these divisions can be estimated.
The screw has 40 threads per inch. Con-
sequently, by tursing the screw so that the
scale reading comes beck to the original value,
the thickness is given by the number of divis-
ions tuyned through by the graduated head,
N, also to the one-four-thousandth part of an
inch. Thus the screw forms a check on the
opticel lever.

In having the collar movable the instru-
metit is better from an educational point of
view, for the student has te make out his
own calculations in transferring from scale
readings to thicknesses for any other position
of the collar.

Legal.

BANKRUPICY IlORDER v. DISPOSITION
Proor oF Loss. Mr. Button was a dealer
in antiques and works of art. Mr. Hairside
bought geods from him and left them, and
other goods bought from other art dealers
with Button for safe custody. Subsequently
he instructed Buttonr to sell these goods, the
value of which was about £758. Button,
however, became bankrupt while the goods
were in his possession, and the goods were held
to be in Button's order and disposition with
the consent of the true owner and passed to the
trustee in bankruptcy. Hairside claimed to
prove against Button's estate for £758 for
damages for the non-return of the goods
The trustee rejected his proof, and the rejec-
tion was upheld by Bingham, J.

Held by the Court of Appeal (reversing
Bingham, J.), that Hairside should be allowed
to prove for the damage sustained by him by
reason of his goods not being returned to
him, as they should have been according to
the contract of bailment.—I#n re Buiton, 23
Times L.R, p, 422,

Electricity

ﬁ ]

Naval Wireless Telephony.

The U.S. Navy Department is supplement-
ing wirelegss telegraphy on warships with
wireless telephony. It was hoped that all the
battleships which started in December for the
Pacific would have been equipped. ‘Tele-
phones were installed on the Connectécut and
Virginia, and communications passed between
them at a distance of two miles. All those
ships which we.e equipped with wireless
telegraphy, but not wireless telepbony, could
distinctly hear through an ordinary telephone
receiver what was said in the transmitter
aboard another ship. Mr de Forrest, who is
overseeing the installation. when on the Con
necticul talked into the transmitter of the
wireless telephone, and the operatois on the

had led to highly gratifying results. Mr.
Hlmes goes on to say that the opinions pas-
sed by evesy engineer met with have been very
high, and that had they been in a position
to manufacture he could have booked orders
for thousands of ,heads. ‘The same good
news also hails from Fngland, where Messrs,
Barnard Brown and John Burgess, late of
New Zealand, have been pushing the Holmes-
Allen trolly head. These gentlemen state
that they have had three satisfactory trials
int Glasgow, and from their lotest advice we
learn that Mr. Holomes has arranged to have
the heads made in Scotland and to supply
them to the companies on royaity.

An Indirect but Important Danger.

A dynamo driven from a car axle is the
chief part of the apparatus used for lighting
railway carriages in many countries. Ac-
cording to the Electrical Review, the positive
danger of drilling holes in the axle when at-
taching the equipment has not been realised,
though it is generally understood to be in-

advisable. ‘The fact

that a drilled hole will
prevent the spreading
of an inciplent crack
is well known, and of-
ten taken advantage of.
But it does not seem
to be as widely known
that sometimes a crack
may be started by a
drilled hole. In any
material subjected to
alternating  stresses
cracks may appear
where there is an ah-
rupt change of sections;
or where a notch bas
been made by a cutting
tool in a turned sui-
face. In two recently
fractured axles the
break occurred through
the centre of shallow
holes, which had been
drilled to receiie the
point of a set screw.
The diameter of the
axie fractured was in
each cage 3% inchesand
the breaks occurred
after running 15,380
and 13,900 miles re-
spectively. The eracks
were several inches
Irom the key-seats, and
at points where the
stress would not be

A HWNDY UNION LIGHTING

Kentuckv -avl Tliinos, although those ships
were noet cquipped with wireless telephones,
attached telephone receivers to the wireless
telegraph instrument and heard distinetly
the conversationzl tones of Mr. de Foriest,
The Reutucky and [llincis were cleven miles
from the Connechicul.

The Holmes-Allen Trolley tead.

By the last American mail we received
advice from Mr. Garnet B, Holmmes, of Messrs.
Holmes and Allen, Wellington, to the effect
that their trolley head has been making a
great impression in the United States, and
Mr. Holmes particnlarly emphasises the fact
that the possession of Mr. Edison’s patronage

SCT.

maximum. Asaresult
of these breaks, set
screws have been su-
perseded by a pair of clamped plates grip-
ping the axle and bolted to one another. Where
axles have been drilled, however slightly, they
should be carefully inspected from time to
time, to discover any cracks as soon as they

appear.

A patent has been granted in Germany for an
invention for the manufacture of glass telephone
and telegraph poles. A company has been organised
and a factory for the manufacturing of glass poles has
been buili at Gross—Almerode, near Franlfurt.
The glass mass of which the poles are made is
sirengthened by interlaying and intertwining with
strong wire threads One of the principal advan-
tages of these piles would be their use in tropical
countr:es, where the wooden piles are soon destroyed
by the ravages of insects and climatic mfluences.
The poles are very cheap, costing 2s each pole of
23 feet m length. The Imperial Post Department
of Germany has crdered a large supply.
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Electricity in Wellington.

The work of laying down the power mains
through which is conveyed the electrical
energy for the use of Wellington consumniers,
has been going en apace, and in about ano-
ther month's time the present contract will
be complete, when no less than 16 miles of
cable will have been laid down. When this
worlk has been finished, an extra length of 8
miles of cable will be installed, bringing the
total up to 23 miles. ) _

-The business area of the city will then be
reticulated with a network of power cablcs.
This area includes all that portion of the city
bounded by the harbour on one side, Sydney
street on the north, and Lambton quay,
Willis street (as far as Ingestre street corner),
Ingestre street, and Kent terrace on the west
and south.

‘The present power supply is quite up to
requirements so far. but it is expected that
there will be a big increase in the number
of connections for supply up to] 500 volis,
and this will be amply provided for by the
extensions which are now intprogress. ,

Altogether there are 70 consamers of energy
at presert connected, and a further 20 have
filed applications for supply when thefneces-
sary preparations for the application of the
same to plant and running gear have been
completed.

The supply of energy for the month ending
30th November, 1907, reached a total of 15,926
units.

Anglo-French Exhibition.

THE LIGHTING.

The organisers of the Anglo-French Exhi-
bition at Shepherd’s Bush have conceded the
electric lighting of the exhibition to French
houses. Now, the Exhibition covers 140
acres; the buildings comprise the Royal
Pavilion, the Garden Club, the Palace Res-
taurant, and the huge machinery court ; while
in addition there are the imain British and
French sections. There are extensive gardens,
and the colonial section s djoins the stadium in
which quadrennial Olympic games ate to
be held. ‘This vast area will be capable of
seating 68,000 persons, every oue of whom
will have a good view of the games. Thereis
a running track, three laps to the mile,
already laid down, and a cycling track, two-
and-three-quarter lap to the mile, in course
of construction, and when a football match is
being played, the visitors were informed
that as many as 160,000 persons will be able
to witness the play. A bath 1000 metres in
length has been contructed in which swim-
ming competitions will take place. Alto-
gether there will be tweunty palaces, 400 ft.
long by 70 ft. wide ; and it may be added that
the great machinery hall will contain over
250,000 ft. of space. To have secured the
contract for the electric lighting of such a vast
exhibition is very suggestive of the up-to-date
superiority of the method of the French
electricians.

For the past two and a half years two 500 k.w.
vertical turbines have been mn operation at Christ-
church power heuse, and the total consumption of
oil for that period was 100 gallons, the o1l being
returned to the supply tanks from time to tume.
This 100 gallons has now been drawn off and used for
lubricating tramway axles, and the total loss of o1l
for the above-mentioned period has worked out at
only 20 per cent. Repairs on these machines have
also proved remarkably small, amounting to the
mete replacement of three white metal bearmngs
having an average life of twelve months, and which
were re-meialled at a cost of £5,

Light in the Country.

The facility with which electtic light may be
applied to a hundred-and-one purposes 1 and
around a country house appeals most strongly to
those whe are accustomed to the convenmiences of
urban life, Thereis no doubt, however, that alarge
number of those whose homes are in the conntry have
been deterred by the cost of mstallation from
adopting electricity, esther for lighting cr for sup-
plementary purposes. Recogmising the fact that
a widespread demand exists for an electrical plant
so designed as to fill all domestic requirernents, and
yet not unduly encroach upon the pocket of the
average householder, the manufacturers of the
“ Ideal ” electrical outfit have made an exhaustive
study of the special conditions attaching to the
electrical equipment of country houses, and the
following particulars reach us irom Messrs, George
and Stokes, Auckland.

The ‘Ideal’ electrical outfit 1s distmctivein
pont of—(a) reliability, (b) sumplicity, {¢) compact-
ness, {d) low cost It consists of a dynamo to
generate the current, an engine to drive the dynamo,
a battery to store the current, and a switchboard to
control 1t. The engite 15 petrol-driven, vertical,
two-cycle 1n action, grving an mmpulse every revo-
Intion. The design of the engine elimmates all
moving valves, the passage of the piston opeming and
closing the partsiaduitting and discharging the gases,
This design may be,sald to entirely overcome the
vibration nuisance. In almost every other make of

direct-coupled | plant the engme only receives an
impulse one stroke out of four, and the jconnectng
10d 15 alternately i _tenston and compresstion.

Wiath

THE ‘‘IDEAL'’ LIGHTING SET.

the “ Ideal >’ engine, however, every second stroke
is a useful or working stroke, and the connecting rod
15 always i compression. Etftorts have frequently
been made fo secure vibrationless cifect of two-
stroke engines by multiplymng the number of cylind-
ers. This, though possibly modifying one evil,
merely aggravates,another, m that 1t entails fnc
multiplication of ccmpheated valve gear, There
can, therefore, ke o doubt as to the superionty of
an engine which not only has no valves, but which
will also work steadily and quetly on one cylhnder
alone.

Most engine troubles aie located somewhere 1n the
valve gear, Runmng at high speeds of nccessity
develops considerable wear in the relatively delicate
mechanism of a valve. A little grit may lodge and
hiold it open or keep 1t shut  Periodical grinding
is necessary, or the valve will not bed properly.
Springs lose their elasticity, and the " taming ”* 18
thrown out. The ** Ideal " engines have no valves,
only ports, and as long as the piston moves up and
down these ports must be opened and closed. The
timing 1s pesitive, because the relative position of the
ports, once determined, can never be changed.
The cylinders are water-cooled by thermo-syphonic
circulation. Lubrication 1s semi-automatic, The
governing is close and efficient. As the engme and
dynamo are direct-coupled on the same bed plate,
all belting 15 dispensed with, and the utmost possible
compactness 18 thus secured, the ' Ideil’ sets
occupying, power for power, less space than any
pther on the market. In addition to this, the
absence of belting not only removes a danger to

those working aboui the eagine room, but also eli-
minaies the loss in power due to bslishp and
friction—a by no means negligable quantity.

The dynamo is specially built for the work. It is
so wound as to afford close regularity of voltage, the
bearmgs are long and are fitted with continuous, or
“ ring ” lubricators, while, in accordance with mod-
ern practice, the brushes are carbom, of ample
sectional area io carty the maximum current.
The *“ Ideal ” storage batteries are, as to design and
manufacture, both mechanically and chenucally
correct. Careful consideration has been given 1o
the conditions under which the country house
hattery usually works, the plates being made of the
hest lead and of a section that will insure rigidity and
absence of buckling. The sets are made up in the
smaller outfits of 27, and 1n the larger sizes of 54
cells, each set consisting of glass boxes with trays,
o1l insulators, spray plates, non-corresive connecting
lugs, dilute acid and stands.

The switchboard s handsome and symumetrical
in design, and consists of a base of polished enamelled
slate ftamed m oak or other smtable wood. The
addifion "to "the switchboard of charge and dis-
charge meters is strongly to be recommended, by
means of which the amount of current taken out of
and put into thesiorage battery may be determined.
By making use of these meters the common fault
of overdischarging the battery 1s obviated.

Taking the ‘" Ideal ”’ outfit as a whole, we must
conclude that 1t is an 1mmensely successful one as
regards the saving in capital, outlay, and 1unmng
expenses. Thus, the manufecturcrs are en.bled
to! place a complete electric highting plant within
theEfreach of the man of moderate means. We
understand that Messrs, George
and Stokes, Limited, are pre-
pared tosubmit full particulars,
etc., of the ‘" Ideal *’ outfit.

The Edison Battery,

The daily press has again been
concerned as to thelatest magical
discovery of Mr. Edison. The
long-promused tattery — which
15 to revoluilonise the motor-car
mdustry, consign all petrol vehi-
cles to the scrap heap, create a
beom m azeroplanes and flying
michimes, and relegate the horse
to the hmited sphere of a
zoological exhibit or domestic
ornament, and so on-—1s about
to be presented to the world at
large. To the general public
these announcements, exagget-
ated though they may be, are
good readmg. and as such suffi-
cient ; bui the engineer requires
facts and details.

A recent ssue of the Blectrical
World contalned some exiracts
irom the many patents recently
taken out by Mr. Edison in con-
nection with his development of
the new storage battery. The
series of patents reveals a re-
markable perfection of detail in
expertmental work, and affords
testimony as to the sustamed
mgenuity of the mventor. One of the patents
covers a method of making scamless steel
battery boxes or cans. The manufacture of these
scamless steel vessels 1s effected by means of electro-
Iytic deposition in & number of steps, each of which is
mportant and essential to the success of the process.
Hollow brass or copper moulds of the proper form
are first coated with an exceedingly thmn layer of
paraffin wax, over which a coating of graphite 1s
apphed. The layer of wax 15 s0 thin that the
graphite apparently makes contact through the wax
with the mould. A coatmg of copper of abeut
0.004 1n. in thickness 1s thon applied electrolytically.
The meuld 15 then removed, washed, and mtrodnced
mto a second tank, where 1t receives an electrolytic
coating of nickel about 0.001 in. thick. Then 1t
passes mto a third tank containing a neuatral ferrous
ammonium sulphate seclution with iron anodes.
Here 1t receives an iron coating of about 0.02 1n.
thickness. In order to preveni the formation of
pits or holes in the deposited iron coating, which
would be likely to form by the accumulation of gas
bubbles thereon, and in order to secure a very smooth
surface, a quantity of crushed charcoal 15 mtroduced
mto the solution, whereby the added materal wall
rub over and scour the surface of the deposited metal,
polish the same and wipe off any gas bubbles which
may tend to accumulate. During the ironplating
the mould 1s rapidly revoived at a speed of about
I+ r.p.s.  The mould is then removed from the tank
and washed in water of a temperature of about 75
deg. C., thereby melting the wax ongimally depostted
on the mould. The deposited can 15 then removed
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from the mould and 1s annealed by heatng it to
red heat in a closed retort containing a non-oxidising
atmosphere, such as hydrogen gas. After annealing,
the articles are allowed to cool in the same atmos-
phere. Finally, the copper ongmally deposited
on the graphite 1s removed by filling the can with a
solution of copper mitrete and sodium firate and
using the can as an anode agimst a copper cathode.

It 15 quite ewvident that m tlus long process,
which is, of course carried ont by automatic machin-
ery, not a single step 15 superfluous. The wax
enating on the mould 15 applied to permit later an
easy removal of the depostted can from the mould.
The graplute coat serves for malking the surface
conductive, The copper coat is necessary because a
mickel deposit would not stick to the graphite. The
nickel 1s necessary on account of the caustic soda
electrolyte of the battery. In depositing the irom,
the use of the small particles of crushed charcoal
not only serves for wiping off the gas-bubbles, but
also for mcorporating a small percentage of carbon
with the iron.  In the subsequent annealing process
the iron gets the necessary sirength, and on account
of the small percentage of carbon mceorporated with
it, it 18, 1n fact, converted iuto & superior product of
soft stesl containing almost 0.4 per cent. of carbon.

It was early recognised by Mr. Edison that i
order to get high conductivity of the active mass in
the little pockets of hus storage battery plates, 1t
was necessary to mux the active mass of nickel
hydroxide with some material of good conductsvity.
Flake graphite was first used, but in the course of a
long time 1t was found thai the flake graphite
undergoes a change in its contact resistance, and the
capacity of the battery is thereby diminished.
Mr. Edison now uses flakes of a nickel-cobalt alloy,
contaiming, say, 60 per cent. of cobalt, and 40 per
cent. of mckel,

Of the numerous patents for the production of
these flakes or films it will be sufficient to describe
the method revealed in the last patent, A copper
cylinder with a polished nickel-plated surface 15
first immersed in a suitable cobalt plating bath, and
while the cathode is revolved a thin film of cobalt
0.0001 mn, or less in thickness is plated on the cathode.
This is then washed and placed in a sofution of copper
sulphate contaming some fres acid, whereby the
cobalt is caused to go into sclution, and the copper
is deposited as cement copper in granular, but
shghtly adhesive, form. The cylinder 1s then placed
in a copper plating bath and an electro deposit of
copper 0.003 1n. to 0.0035 1. thick 1s obtained on the
cement copper, while the cathode 15 rotated. It 1s
then washed and introduced into a bath consisting
of a mixture of chlorde of cobalt and chloride of
nickel, and a cobalt-mckel alloy deposit 18 obtamed
about 0,0002 in. thick., The cylinder 1s again washed
and a second film of copper 1s deposited, then another
film of cobalt mckel, and so on, producing electro-
lytically alternating layers of copper and cobalt-
niwckel, until a composite sheet of sufficiant thrck-
ness has heen obtained. This sheet is cut
longitudinally off the cathode mnto small strips
which are placed in a basket and introduced
inio an ammoniacal solution of copper sulphate
and moved up and down in this bath. ~ The copper 15
thereby dissolved, wlule the nickel and cobalt cre
not attacked, so that the desired films or flakes
of cobalt mickel are obtained.

Electricity Notes.

The Eketahuna Borough Council 15 adverticing
for tenders for an electric hightmg plant to be diven
by producer-gas engines.

ok ok xR %

Mz, F. H. Chamberlam terminates his agreement
as consulting, engmeer to the Christchurch
Tramway Board in March, and 15 to lcave, during
that month, for s home i the United States.

# ok kK %k ok

The commencement of the long-delayed Wanganu
tram scheme has now taken concrete form. Mater-
1al 15 comung to hand fieely, and therc 15 every mdi-
cation that the work will b2 pushed on without
delay.

L 2K

Mr, G. 8. Maben, late manager for the Wellington
Electric Laghting Syndicate, left for England
recently for the purpose of purchasing the necessary
pumping plant for the Ross Flat gold mune. The
cost of this plant will amount fo between £25,000
and £30,000.

* ok ok ok ok %k

The amount of electrical power used 1n factoves,
etc., m Wellington 1s rapidly increasimg day by day,
and the tramway power-house supplies to date over
1000 horse-power for motors. The laymg of new
power mams has just been completed, and i the
near future the present output will in all probability
be doubled,

The electric locomotives used i the Simplon
tunnel can travel at forty-four miles an hour,
ok ok ok ok %

Tenders have now been received by the Tourist
Department for the extension of Okere power-house,
the excavations for wiuch are now well m hand. It
1s estimated that the new plant will cost £5000, and
1t should be a great advantage to Rotorua, as there
13 at present a considerable shortage of current.

L I

The Westport-Stockton Coal Co.’s new elecirical
plaut 15 now landing, the coal cutters and cables
baing first to arrive. It 1s expected that the general
plant and locomotive will reach Westport in about
a month’s time. The cost of the installation will
amount to between £25,000 and £40,000.

L

The cost of generating current for the Christ-
church trams, where the Cartis turbine 15 usex,
has been shown to be .08 less than the cost per unit
for the Weliington tramways. This demonstrates
that although the Bellis engine, which 15 mstalled
i Wellmgton, represents about the last word in
recipiocating engmes for elsctric hghting, 1t never-
theless does not compete with the vertical turbine,
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Regarding the above-mentioned 500 k.w, Curtis
turbine, it 15 interesting to record that the machine
15 giving every satisfaction and shows great economy
in o1l and fuel, At the end of the rehability contest
lately given the machine ran from Monday might to
Saturday without a stop, and on an exammation of
the bearings being made everything was found 1n per-
fect order., This once more illustrates the efficiency of
the wvertical type of turbine with water footstep

bearings.
% ¥ k % & ¥

Two Babcock and Wilcox boilers are being in-
stalled on the site of the new electric lighting station
i Wellington, which will shortiy be seen 1n course
of construction. Tt is intended to equip this new
power-house with a turbo-generating set of 1500
k.w., and e all probability the 500 k.w. Curtis set,
at present 1n the old building, will be removed to
the new one, together with the majority of the best
engmes still amongst the remmnants of the old
Guicher station. A modern switchhoard 1s also
to be mstalled in the new station, which should be
able to deal with heavy peak loads durmg winter

tiume.
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We note with interest the proposed electric
tramway scheme for the Hutt and Petone, Welling-
ton, which, should 1t mature, will transform a purely
rurgl district mto two active suburbs, The residents
feel that the want of cheap transit 1s, and has been
for years, the only retarding influence 1n the advance-
ment of the dustrict. The estimated cost of the
whole scheme 15 set down at £80,000. This is coun-
sidered ampie for a tram system of ten and a half
miles, and would also include clectric ighting for the
two boroughs. The cost of the tramways 1s esti-
mated at £6000 per mile ; £8000 would be needed
for the electric lLight; while contingencies would
have to be provided for, thus binging the total up
to the £80,000. The promoters of the scheme are
prepared to guarantee for a period of ten years any
loss up to £20,000. The revenue to cover runming
expenses 15 based onm the assumption that there
would be a traffic of 4000 fares at an average of 2d
each per diem. It would appcar from a casual
glauce at the proposal that 1t 1s a good one, but the
question whether the taxpayers can stand a further
lo2ding comes very seriously into the deliberations
of thoughtful people. The more practicable scheme
appears to us to be that the Government should re-
move the embargo they have placed on through
tram traffic from the Hutt to Wellingten, on account
of the existence of therailway, and reader possible
an mterurban setvice for the Hutt and Petone dis-
tiicts connectied with a maumn line running from
Wellington right up to Silverstream. It 15 proposed
under the present scheme that eight cars and four
trailers should form the rolling stock, and that the
lme be operated by a producer-gas plant, The
electric ightmg for the districts would no doubt be a
great mmprovement on existing condiions, and it
would be easy to secure ot the outset at least
a thousand subscribers.

Probably the largest exposed deposit of cinnabar,
or quicksilver ore, 1s that forming the mountan
from which the town of Black Butte, Oregon, derives
1ts naime. There is a vem 400 fcet wide, which
has becn opened for more than a mile along the moun-
tam, ot 2 depti of 1,000 feet below the crest. In
Europe the chief munes are at Almaden in Spaimn,
and at Idna m Austrig, a town twenty-cight mailes
irom Trieste. ‘The process of obtaimng mercury 15
called distillation,

The Limit of the Human Equation.

On 17th June Governor Hughes, of New
York, approved the bill of Senator Page
antending the penal code so as to make it
a misdemeanour for any railroad to permit
" any employee engaged in or conunected with
the movement of any train to remain on duty
more than sixteen consecutive hours, or to
require or permit any such employee who has
been on duty sixteen consecutive hours to go
on duty without having had at least ten hours
off duty, or to require or permit any such
employee who has beent on duty sixteen hours
in the aggregate in any twenty-four-hour
period to continue on duty, or to go on duty,
without having had at least eight hours off
duty, within such twenty-four-hour period ;
except when, by casualty occurring after
such employee has started on his trip, or by
unknown casualty occurring before he started
on his trip, and except when, by accident,
or unexpected delay of train scheduled to
make connection with the train on which such
employee is serving, he is prevented from
reaching his terminal.”

Evidence exists that a work similar to the
famous Simplon tunnel, but on a smaller
scale, was executed some 24 centuries ago.
Owing to the bad state of the water-supply of
Jerusalem, says the fron Ag:, the king ordered
a reservoir to be made at the gates of the city,
to which water was to be brought from
various springs. ‘The Shiloh tunnel, by means
of which water was brought down from a
source to the east of Jerusalem and poured
into the pool of Siloant, was 1080 feet long,
and in a straight line. It has been Jearned
that woik was commenced at both ends of the
tunnel, and the direction altered a number of
titnes. The floor of the tunnel is finished
with great care. The widih varies from 1.9
to 3 feet and the height from 3 to 9 feet.
There is much speculation as to how these
engineers gauged their direction so well as
to be able to recognise and correct errors in
alighment, as was certainly done.

The Mohawk, ocean-going torpedo boat
destrover, built by Messrs. J. Samuel White
and Co., Limited. East Cowes. Isle of Wight,
for the navy, ran an official trial on the Maplin
Mile on Tuesday, bth Noxember, obtaining a
mean speed of 34.3 knots. This is 1.3 knot
in excess of the contract speed of 33 knots,
which, considering the high basis speed, is a
most remarkable result. The oil-fuel con-
sumption was very satisfactory. The fol-
Jowing are the principal paiticulars of the
ship —Length, 270 {t.; displacement, 800
tons ; armament, 3 12-pr. gq.f. guns; 2 1&in.
revolving torpedo tubes; speed to be main-
tained on a six-hours’ full-power trial, 33
knots ; radius of action at economical speeds,
1500 nautical miles. ‘The vessel is propelled
by turbine machinery, comprising five tur-
bines (three ahead and two astern), driving
three shefts and propellers, built by Messrs. J.
S White and Co., Limited, under license from
the Parsons Marine Steam Turbine Company,
the powes of the machivery being about
14,500 ih.y. The steam is supplied by
six water-tube boilers, each of about 2400 h.p.,
of the White-Forster type, made by the same
firm. These boilers are fired by liquid fuel
on a sy stem which hes been experimented with
successfully by the Admiralty for some
years. No coal storage is provided in the
vessel, and she will rely entirely on the liquid
fuel installation. The official speed trial
took place on Friday, and was very successful,
The mean speed obtained on the mile was
3+.5 knots, and on a continuous six hours'
run 34.25 knots.
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‘The Mastery +# =
e e e of the Air.
erial Navigation.
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A Pronounced Success.

On the 15th of January of the current year
the people of the Dominion read in their
morning papers a most suggestive and im-
portant statement :—

LoNnoR, January 4.

“M. Henri Farman has won the Deutsch
Archdeacon prize (£2000) with his zroplane,
which covered 1100 vards in 88 seconds.

“ The aroplane described a circular cotirse,
through goals, and came back amid great
cheering. M. Farman then repeated the
performance.”

In the evening the newspapers further
stated that the machine alighted with the
easy grace of a bird.

M., Farman's machine, which is built of
wood, sluminium, canvas, and steel wires,
is in some ways like M. Santos Dumont’s
first sroplane, and is composed of two wings
which are like a huge box kite, with the verti-
cal partitions removed, connected with a tail
which is similar to, but slightly smallerthan,
the wings, The motor, which is placed in
front between the two wings, develops 5O
horse-power.

Our illustration shows Santos Dummoent’s
“14, Bis " in iis famous flight. With the
above description it is "not very difficult to
form irom the picture a good idea of Farman's
seroplane.

The next thing we shall probably hear will
be that M. Farmen is to try and win the

The Theory of Aviation.

[BY PETER ELLIS).

The problem of wrinl flight has been aptly
termed * The Mastery of the Air.” Without
the atmosphere such flight would be im-
possible, for while air offers resistance and
motion, it also provides one of the essential
things, such as the solid earth offers suppert
to our railways and the sea to ships. Of
course 1¢ perform serial flight we must expend
force, and force is not force when nothing is
overcome. The main resistance to motion
in the air is the product of the same eternal
force, i.e., gravity, which we overcome in
locomotion over the earth and sea. It is
quite evidert we must first ascend {rom the

M. 5ANTOS DUMONT's ““No. 14, BIs,"” FLYING AT PARIS, NOVEMBER 1906,

The Farman Aroplane 1s described as of somewhat similar shape, with differences mentioned in the text,

Here we have the four primary conditions
of flight fulfilled. First, a machine that
can raise itself off the ground without outside
help ; second, that has propelling power ;
third, that is steerable ; fourth, that can be
brought to the ground easily. The course was
1100 yards, the pace 25.5 miles per hour, and
the trip was repeated as easily as a singer on
the concert platiorm takes an * encore.”

We know that this beats the record of M.
Santos Dumont, who, towards the end of 1906,
flew 2560 yards in the Bois de Boulogne with his
famous “ No. 14, Bis.”

Darly Mail prize of £10,000 for thelfirst suc-
cessful flight {rom Loudon to Manchester.
We have heard nothing about the weather
conditions durmg the fight, and without that
knowledge 1t is not possible to come to any
definite conclusion as to the future. What is
certain, however, is that flight of the hird
order has been accomplished at last by man.
Will man iy always hke the birds ?  ‘That is
the question for the future. We know how
it was said: ‘' Santos Dumont has flown.
Everybody will fly.”” A year later one man
has flown. The rest are still looking upward.

earth into the air before we van traverse it,
or as we say, “fly,” but it is not flecessary
to rise vertically nor to great heights ; indeed,
that is impossible with eroplanes or ‘“heavier-
than-air ’ machines, because of the great
power required and consequent excessive
weight. Wemay, howeter, T1se on the bosom
of the air af an angle, say an angle of I in 10,
One-tenth of the power will then suffice
ineglecting of course minor resistances), that
is to say, we shall perform 10 feet of ncline
movement to gain oue foot vertical, following
thatgreat fundamental law in mechanics that
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what is gained in power is lost in time,”
or in engineering parlance the principle of
virtual velocities, Here comes in the crux
upon which the “heavier than air” machine
depends for success; we must keep moving, the
engine power effecting the incline movement
upward, and gravity (the stored engine power)
the incline movement downward, the result-
ant being an ultimate horizontal movement
from place to place. The seroplanes must of
necessity have sufficient area to act on the air
and be skilfully handled. One small error
would cause disaster, as an error on the part
cf a coachdriver on the edge of a precipice
would precipitate ruin. According to ex-
periments on the pressure of air on sails, the
area of mroplane necessary is well within
practicable limits for light loads, say a man
machine, and engine, provided sufficient
incline speed is meirtained. There is one
very important fact to remember in this con-
nection, ¢.2., gravity is a constant, and acts in
a ceaseless unvarying direction. ‘This fact
can be made use of in steering, and but for
this fact we should have nothing to lay held
of in the air as an abuwiment—to use =z
comparison—just as a ship could not steer
against the wind but for the denser medivm—
water—against which of course the rudder
acts. Oncein the 2ir, say at a height of 500
feet {which with a2 movement on an incline
of 1in 10, takes 5000 feet of motion to attain)
the planes may be set to descend, say, 50
feet, the engine being slowed or stopped, the
descent will take place through 800 feet of
incline, the planes being then chaaged for up-
ward motion snd the engine power again exert-
ed, whereby the b0feet is regained trrough an-
other 500 feet of upward incline motion, the
resultant being nearly 1000 feet of horizontal
motion. The manipulation of planes, en-
gine, steering, etc., will require marvellous
skill and dexterity which can only be ob-
tained by long practice and probably at
the cost of many lives; for to learn to
fly even with the best possible appli-
ances will probably be the hardest task
ever essayed by man—so much depends
on that sub-consciousnes which is only
born of experience. It will be seen that
the principle I have sketched out is one
of undulations through the air, a series of
movements neither vertical nor horizontal,
but diagonel, curving reversely upward and
downward like the flight of a goldfinch.
Gales and strong air-currents will also have
to be negotiated, and this is where the
sroplane is likely to supersede the gas bag.
With the sroplane, air-currents can be
utilised as power 1o assist the engine-power,
it being all a matter of setting the planes,
steering, ete., a /a the larger kind of “ fowls
of the air” already stated, and we have
gravity always acting in an absolutely certain
and unvarying direction. Nice adjustments
there must be, which time and experience
ouly can suggest, and after zll when the
stress and turmoil has evolved the successful
machine, I opine that it will be exceedingly
simple and the usual outburst will be heard,
“ who would have thought it, why was not so
simple a machine invented before.” Having
several other pressing inventions on hand,
1 can do no more now than point the way to
those who have opportunity to experiment
and plod on with this interesting problem.
Failure after failure is still before us, but T
feel sure that out of it all will come the com-
mercially - successful air-car. Should any
readers of PROGRESS desire to see my rough
sketches of my ideal, I will hand them to the
publisher for future publication.

The sun yields about 300,000 times as much light
as does the moon at its full,

Recapitulation.
Theory.

The above is the general theory every where
accepted, and it has been very clearly stated
by Mr. Ellis. A more extended statement
with some interesting detail was given recently
by that entbusiastic end capable student of
seronattics, Major Baden Powell, of the
English service, in the course of a lecture de-
livered before the Society of Fine Arts. From
the lecture we take the following extracts.

Ten or fifteen years ago authorities writing
on the subject stated that if it were only
possible to make engines so light as to weigh
but 19 1bs. per horse-power, there would be no
difficulty in constzucting a flying machine.
A few years later, petrol engines were made of
such a weight. To-day they are made, and
on the market, weighing no more than 2% Ibs.
per horse-power

Sceptics used to say that it would be im-
possible to raise a large apparatus off the
ground by engines end propellers. To-day
this has been accomplishied, not once, but on
many different occasions. They riso urged
that, once in the air, it would be impossible {o
balance the machine in steady flight. Now
although this has proved somewhat of a
stumbling block, we hear of men maintaining
themselves for half an hour at a time in mid-
air, while being propelled along at a great
speed. Many have declared the landing
would be a difficulty, but, without even con-
sidering these recent flights, we know that
thousands of glides have been made with man-
carrying gliding machines that have almost
always ended satisfactorily.

Chanute, summarizing the conclusions of
many experimenters, has shown that the
formula of Duchemin, P=2P'sinag + (1+
3sin? g), is probably about correct, as the
proportion between P, the pressure on an
mclined surface, and P1that on the swmiace.
if placed perpendicular, @ being the angle of
inclingtion on the suiface,

Practice.

The sronouts who claim fo have got the
most out of the sroplane &5 above referred to
are the Brothers Wright, of Davton, Ohio,
U.8. A, Their cleim is on rccord as iollows.
The eeroplane was motor-driven and weighed
925 1bs. :—

1908 Flight, Time.
Sept. 26—111/8 miles 18 mins. 9 secs. 4
.o 2812 " 19 ,, 5
o S0—12 . 17 ., 15 ,
Oct. 3—15% o 25 ., &
. 4—20F ”» 32 ., 17,
. 5—251/5 , 8\, 3

The Wrights have not appeared since, 2nd
Sartos Dumont hes come to gricd with an
eroplane designed to eclipse the feats of the
famous ““ No. 14 bis.” Here is the Tumes
account :—

“ M. Santos Dumont on Nov. 18 made an
attempt to win the Deutsch-Archdewcon
Aerial Navigation Prize on the manceuvr-
ing grounds at Issy-les-Moulineaux. Theye
was not a breath of air to hinder
the trial, when M. Santos Dumont had his
apparatus taken to the starting point,
and took a run of about 50 metres for the
flight. The motor was started, but the
sroplane passed the two flags which marked
the spot at which the flight wrs to begin
without rising from the ground. 3. Santos
Dumont stopped his engine and returned
to the starting point. The second
attempt was slightly more  successful,
for at the precise moment of pessing
between the flags the seroncut brought the
front plane into use snd the machine at once
10s¢e easily to a height of nearly five metres,
A false step on the part of the wronaut, how-

ever, brought it back to earth after covering
about B0 metres. The airship fell to the
ground somewhat heavily, but suffered no
damage. M. Santos Dumont continued his
attempts, but could not travel more than
short distances.”

Question.

This failure, together with the reticence of
the Brothers Wright and of their successors
or representatives, made one doubt whether
the =roplane after 2ll is the right kind of
flier. These doubts were voiced as far back
as August last by two officers in the Greek
service, who strongly condemned the aro-
plane as a proved failure, by reason of the
unsolved difficulty of rising, and advocated
the horizontal screw as the only effective
power for lifting purposes. They thus repres-
ented the school—a rather numerous one—
which has pinned its fzith on the horizontal
screw propeller as a means of overcoming
the force of gravity. This was the princinle
advocated by Jules Verne in his celebrated
story of the “ Clipper of the Clouds.” The
objection by the opponents of this theory is
that the lifting power of the screws must be
more or less destroved when the propelling
screws are brought into action : and there ave
besides doubts as to the efliciency of screw
propeliers for lifting purposes. With regard
to the latter point M. Dufaux, of Paris,
demonstrated in 1905 in one expe.iment on a
small scale that the lifting power of a horizon-
tal screw was about 17 Ibs. per unit h.p.

1t is upon this question that light is thrown
by the paper of the two Greek officers above
alluded to—ILicutenant Tsoucalas of the navy,
and Lieutenan Vlahavas of the artillery.
The paper was read by the former at the
meeting iv July of the French Academde des
Scienies, and published in the Comples
Rendus.  In this paper, which supplies a
comparative study of seroplanes and bladed
air propeliers (hel'coptercs) the authors made
a comparison between the two modes of
attacking the problem relating to the move-
ment of bodies heavier than air. The in-
vestigation is based absolutely upon mathe-
maticel analysis of the fact. After having
calculeted the most favourable inclination
for the surfaces of the sroplanes, they
condemned the  eweroplane  since it
preseuts no advantege in any way as
compared with the screw. Indeed, in
the most {favourable position {for the
mroplane, but one mot practically possible,
the screw will give with one third of the work
necded for the mroplane the same amount of
sustentation. Finclly,theauthors, making use
inall cases of analysis, contend that the theory
relied upon hitherto by experimenters with
seroplanes must be rejected, since in effect it
conducts to perpetual motion. They thus
claim to demolish a theory which until now
has been accepted s axiomatic, and having
shown this to be so, there remains no advant-
age whatever in the use of the eeroplane.
All future attempts should henceforth, there-
fore, they urge, be made with the screw or with
other systems, based on direct action. The
authors say the introduction of zeroplanes with
their imagined advantages, has given a wrong
direction to the efforis of experimenters who
desired to attack the problem of the move-
ments of bodies heavier than air, and these
have been encouraged by the apparent suc-
cess of certain recent but fallacious tesis.
In fact, they add, a careful analysis of these
experiments leads to the conclusion that these
resulls have not been in the nature of flight,
but were due to a leap in the air.

It remains to be seen whether M Farmatt's
machine is to be included in the above general
condemnation, but for all that, it has flown,
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The Future of the Large Marine Gas
Engine.

The eminent marine engincer, F. E. Elgar,
in,a paper recently read before the Engineer-
ing Conference at the Institute of Civil
Engineers, London, dealt fully with this in-
teresting subject, the most important part of
which, perhaps, was an able recapitulation of
the characteristics of efficiency, safety, and
economy, which areindispensableif this type
of engine is to succeed in the larger sphere
so ardently desired by its advocates. He
said :—

1. The engine must be reversible.
¥ 2. It must be capable of being quickly
stopped and staried, either ahead or astern.

3 It must be capable of being promptly
accelerated to any speed between dead slow
and full speed, and of being kept steadily at
the required speed for any length of time.
“ Dead slow ’ ought not to be faster thao one-
quarter of full speed, and should be less in
very fast vessels.

4. It must be capable of running continu-
ously for long distances, with but short inter-
vals between the runs, without risk of stop-
page and breakdown.

b It must be capable of working well in
rough as well as smooth water, or in seaway
in which the variable immersion of the pro-
peller causes fluctuating resistance,

6. All working parts must be readily access-
ible for overhauling, and all working parts
must be capable of being promptly and easily
adjusted.

7. The engine must he economical in fuel,
especially at its ordinary working speed.

8. It must be compact, light in weight,
and well balanced, so as not to cause vibra-
tion.

9. It must not involve any risk of accumu-
lation of gas in the ship, such as to form an
explosive mixture.

10. Above all it must be capable of using
a fuel whose supply at a moderate price is
practically unlimited, and can be readily
obtained in any part of the world a ship
might +isit.

Referring to published plans for installing
ges and oil machinery in 16,000-ton battle-
ships, Mr. Elgar maintains that “ this exists
at present in imagination ouly.” "It is im-
possible ” he continues ‘“for any one to
judge by what has been achieved up to the
present in this direciion, what weight cr space
or what consumption of fuel would be required
for the internal combustion engines of great
power, that might, perbaps, ultimstely be
made to fulfil the onerous reguirements ot
marine work, TFagineers and metallurgists
may by working together succeed some day
in overcoming the difficulties of producing
large cylinders which will stand the high
impulses and great and rapid vibrations of
temperature that occur with internal com-
bustion, but until this is accomplished no
great step ahead has been taken.”

On this the Iron Age remarks —

There are those who will be inclined to
consider this view extreme. Many installa-
tions of large intermal combustion engines
have been successful ashore. It is natural to
be credulous that in the future engineers
may solve the problems of any new branch of
engineering. * Many times in the past a few
years have sufficed to contradict the most
distinguished disbelievers,

Another paper read at the conference told
of the progress made with the marine steam
turbine, which has growsn in its application
from the tiny Turbinta of 1894, to the gigantic
Lusitania and Dreadnought of to-day. A

curve showing the total horse-power of steam
turbines applied to marine propulsion has its
beginning at zero in 1896, and its end at
390,000 horse-power in 1906. Tt is doubtful
if many engineers at theadvent of the Tarbinga
expected a turbine-propelled Lusifan:s within
10 years. Repeated instances of the sort
have bred a conftdence in the werld’s engi-
neering genius, that warrants hope for great
ships propelled by combustion engines in the
comparatively near future, and cheaply,
perhaps with crude oil, perhaps with alcohol
or other clean fuel.

Yet Mr. Elgatr’s list of qualifications that
the engine must possess is by no means un-
reasonable. It would be difficult to eliminate
oue of them. Some of the prchlems have not
been nearly worked out in their application
in alarge sense, and others will require a good
deal of advancement before they are com-
pletely solved, even for small powers. In
large ships the engines must be as safe and
sure and economical as the reciprocating
engine or the turbine. The large power unit
installed on unyielding, immovable founda.
tions in a stationary power plant is surrounded
by very difficult problems from those the
marine engineer must face in applying the
same type of engine to a large vessel. His
difficulties are fully as great as those encount-
ered in the development of the steam engines
and perhaps they are greater, because of the
nature of the fuel and of its application to
the engine. Great progress has been made
with the marine combustion engine, but few
will dispute that it is still in comparative
infancy. The guestion is, how soon will it
reach the maturity of an accepted type of
engine for large ships.?

Water in Anthracite Mines

The quantity of water dedvered to the
sutface per minute is of interest as an evi-
dence of the great expemnse entailed upon
the anthracite companies in conunection with
the mining and preparation of anthracite for
market. An average of the amount of water
pumped per minute during the last six years
is about 445,000 gallons, which smounts to
233,892,000,000 gallons per year, or 870,000,-
000 tons. In addition to the pumps used
for unwatering the mines, there are many
bailing plants used, and while the Depart-
ment of Mines has not gathered the data
for these bailing plants, such data as have
been published show that probably 50,000,000
tons of water per year is bailed from the
anthracite mines. During this period there
has therefore been raised about 15 tons of
water through the year for every ton of coal
brought to the surface, the average produc-
tion during the year in question hiaving been
60,721,590 tous per vear. In order to take
care of the water during times of excessive
rainfall, it is necessary to have a pumping
capacity of practically double the average
amount pumped. As is well known, in cer-
tain regions at certain times of the year even
this capacity is not sufficient tw keep the
mines unwatered, hence it is fair to assume
that at certain tiines at least 30 to 50 tons of
water are being brought to the surface ior
every ton of coal raised.—Mines and Minerals.

There are now 150,000 acres devoted to rubber in
Ceylon, an increase of 47,000 acres in one year.

* %k x £ X %

In the Baliic Sea more wrecks occur than in any
other part of the world, the'average being one wreck
a day all the year round.

Correspoandence.

CANCER AND ITS CURE.

On the above important subject, which has
lately been the cause of much discussion
in connection with a system of alleged cure
practised by the well-kuown Dr. Beard,
we have to thank Dr. G. Hamilton Rowlands
for a letter, from which we take the following
cogent extracts :—

“’Ihte discovery of an actual cure for cancer
would be the event of the century, and every
medical journal would be full of it, and every
medical man would be roused to extreme
enthusiasm. Honours of every description
would be heaped on the lucky discoverer,
whoever he was and wherever he hailed from.
There have been so many so-called “ ctres ;”
the *“ three electricities ” of that arch-quack
Count Mattei, to the many instances where
an honest and scientific man has been led by
enthusiasm, by coincidences of the wis
medicatvix nature, or by a combination of
these causes into a genuine belief that he has
solved the great problem. It should be need-
less to state the fact that any method that is
backed by anything like sound evidence will
be given a fair trial at one of the London
hospitals. Even the Mattel treatiment,
though it carried no scientific weight, purely
on account of the faith reposed in it by dupes
of all classes, was given a trial, and it will be
remembered that it was not until it was proved
that the * three electricities ’ consisted solely
of three bottles of coloured water that the
faith of its devotees was shattered. Not,
indeed, until the Count had amassed a large
fortune. ‘There are some, no doubt, who
think there was something of genius in the
very boldness and simplicity of the fraud;
genius, however, grossly misapplied in false
pretence and robbery in victimising suffer-
ing humanity.

“ With regard to Dr. Beard's pancreatic
treatment it is not suggested that Dr. Beard
is a charlatan or that the advocates of his
treatment are other than honestly convicted.
They believe what we are all so anxious to
believe, and in the heat of their enthusiasm
cool, calm, scientific judgment melts away.

¢« Is it to be imagined that the medical man,
who of all people, except its actual victims,
is most intimately acquainted with the ruth-
less, relentless and agonising ravages of the
cancer scourge, who almost daily witnesses the
pathetic, the heart-rending, the hopeless
struggle, and has to stand by in painful im-
potence (his means of help being limited
almost entirely to the morphia syringe),
would not welcome from any source any
remedy that would place in his hands a
weapon to fight the meost terrible evil that
human flesh is heir to ? No sane person can
calmly think such a thing of a profession that
is devoted to the relief of suffering; whose
history contains many monuments of noble
self-sacrifice in the cause of duty, whose
tanks contain many, it may be obscure (they
do not advertise), of the type that has been
immortalised in the Dr. William MacLure, of
Ian MacLaten. Nor isit possible that the
medical profession would subscribe to and
tolerate their leading journals if they showed
illiberality of thought or unfairness in their
views,

“ Unfortunately, Dr. Beard’s pancrestic
treatment, having been subjected to a fair trial
at the Middlesex hospital and by the workers
of the Imperial Cancer Research Fund, has
proved a complete feilure. It is moribund.”
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NOTES.

Two brick shops are nearing completion on Lamb-
ton quay. Contractors, W. H. Edwards and Son.
* k ok ok ok ¥

Additions to shop in Kent Temrace for Mr, Saville
are in course of erection. Contractors, W. H.

Edwards and Son.
EE I

Three cottages are in course of erection at Mira-
mar. Architect, W. Gray Young; contractor,
J. Moftat,

' EEEREE

Alterations and repairs to the Working Men’s
Club, Petone, are in course oferection. Contract-
ors, Lowin and Rell

* ok ok K & K

Ap ambulance shed and pay office is in course of
erection at Petone for the Petone Borough Counail,
Contractors, Lowin and Bull,

* ok k% % w

The contract has been let for additions, ete., to
the Convent of the Sacred Heart. Island Bay. Con-
tract price, £667. Architect, John S. Swan: con-
tractors, Humphries Bros.

* % ¥ ¥ k¥

Smith and Smith have signed the contract
for repairs and painting to a residence in Grant
road. Architect, John S, Swan.

* K k Kk kg

A seven-roomed residence is about to be erected
in Brougham strect, Wellington. Architect, W.
Gray Young ; contractors, Eade Bros,

#* F # kK Kk K

A tender has been accepted. and the work is now
in progress, for erecting handsome office fittings and
furniture for the Umited Insurance Co. Architect,
E. W, G. Coleridge ;} contractors, Jorgenson Bros.

and Johann,
Ok ok Kk % %

John S. Swan, architect, Wellington, has com-
pleted designs for a brick and concrete church at
Wellington. The siyle of the builiding will be early
English Gothic. The outside walls are to be
finished with pressed brick and compo. dressings,
while the roof will be open tymber covered with
patent roofing slates,

k ok K k% K 4

A striking example of the progressiveness of Mas-
terton business establishments is furnished by the
new fine premises just completed m Queen street,
and known as the Exchange Buildings. The
structure occupies 66ft. frontage to Queen street,
and extends nearly 150ft. in depth to Cricket street.
The style of design adopted by the architect 1s
Romanesque, and its graceful arches, with columned
balconette and centre feature, have a very pleasing
effect. TInside, the arrangements are just as com-
prehensive, modern and artistic as the exterior 1s
imposing., The frontal portion of the ground floor
consists of one double shop, and two smgle shops
with ante-rooms, all provided with the most modern
fittings, show windows, offices, etc. ; the cetlings are
stamped steel, by Briscoe and Co., of Wellington.
The main enirance, 9t. wide, 15 in the centre of the
frontage, and there 2re splendid show windows on
each side. This entrance opens on the main hall,
the feature of which is a grand staircase leading to
the upper storey. Off this main hall 1s 2an up-to-date
tea-room and lounge, and at the rear of the bnldmg
are several large and well-lighted sample rooms.
On the first-floor landing, which 15 hghted
by an octagonal-shaped cerling hight, several cor-
nidors lead to offices (the latter being provided with
strong rooms), meeting-room and photographic
stucio, all well-highted and ventilated, with ample
provision for lavatories. etc. The buldng
15 intended for letting purposes, and alrezdy several
of the offices and the two smaller shops have been
let. The structure has been erected to the order of
Mr. J. L. Murray, of Masterton, Architect, James
Benmie, Wellu.,ion, contractor, John Hunter;
clerk of works, Mr, Rose. (See page 134.)

A residence has just been completed m Cargill
street, Dunedin. The situvation 15 very command-
ing, overlooking the town and harbour. The build-
ing is of timber, the lower part being painted white,
while the upper is reddish brown, the effect produced
being very striking and pleasing. Asbestcs cement

UrAwtN, RY
Lxlb

vemence with a minimnm of space. Pulp plastel
has been successtully used on the walls, so that the
paper could,be put on at once. The first floor
consists of four bed-rooms, bath-room, lavatory, and
lnen closets. etc, Architect, Basil ,Hooper ;

contractors, Bundell and Watkins.
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GROUND PLAN OF RESIDENCE, CARGILL STREET, DUNEDIN.

slates have been used for the roof, as Marseilles
tiles, in the opmion of the designer, are too heavy
in appearance for a wooden buillding  The mnterior,
as the ground plan shows, has been very compactly
planned, so as to give the maximum amount of con-

[Basi! Hooper, A R.I B.A., Avchiteci.]

The tender of Saunders Bros., at £8200, has been
accepted for the erection of Messrs, Hannah and
Co.’s new beot factory of four storeys in brick at the
reaer of Mr, Robert Hannah's buildmg i Cuta street.
Architects, Penty and Blake.

RLSIDENCE, CARGILL STREET, DUNEDIN

T,
WY

[Basi! Hooper, A.1.1.B. 1., Avchitect. |
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OLD-WORLD ARCHITECTURE.

V1I.

Owr illustrotions tv-day are corcerned with
two characteristic specimens of the miror
architectural monuinents of old time. In
these days of water powers end draincge
schemes, wells are thought to Le sigrs of a
civic state of affairs but little removed from
the ignorance of
primitive  bar-
barism.  There
was a time, how-
ever, in the his-
toty of the world
when they played
an important
part in the af-
fairs of mankind.
The well was the
source of water,
and in fortified
towns could not,

like the water
supply brought
by  aqueducts

from afer, be cut
off at will by an
enemy intent on
siege operations.
Before that, in
the more primi-
tive state of so-
ciety, the well,
as the permanernt
source of water,
was held to be
sacred, and the
cult of benevo-
lent rural deities
had, in many
countries, grown
up around them;
indeed, the great
necessary  ele-
ment — water —
with its many
valuable proper-
ties, was sacred
in most eyes; a
feeling to which
many rivers of
thz world, nota-
bly the Ganges,
to this day owe
the retention of
the belief in the
holy character of
their waters.
The sentiment
was acknow-
ledged all over
medizeval  Eu-
rope, and 1o-
where more S0
than in “ Mertie
England,” in
several counties
of which the cus-
tom fof “ well
dressings ""— the
offering of floral
tributes—re-
mained in force
to a late period.
These were specially famous in Derbyshire,
Staffordshire, Westmoreland wnd Tancashire.
“Christianity,”” remnarks a recent chronicler,
* substituted a saint’s name for that of the
local deity of heathenism, but the water
worship continued as undiluted asthe crystal
fountain which had first claimed the grati-
tude of men.” In the course of time, springs
in certain parts were found to possess healing

properties, and about many of these legends
grew up, more circumstantial than truthful,
but commanding the belief of all and sundry.
Of these some are famous still, and even at
this date enjoy the patronege of many be-
lievers. For example, in $t. Bede's well, at

Jarrow, weakly children are dipped and
crooked pins are offered in propitiation; at
St. Helen’s, in Tancsshire, cloth is offered.
Several wells in Scotland are famous for the
alleged cure of skin diseeses ; the well of St.

WELL AT CHARNAI, ALSACE,

Dwynen, in the Isle of Anglesey, is said to
be good against love sickness; at Seiton, in
T,ancashire, there is a well into which maids
threw pins in order to find out the date of
their marriages and to test the faith of their
lovers, and there are wells of special interest
now for husbands and wives. Others are in
vogue only on particular days of the year,
such as the well of Trinity Gask, in Perth-

[Oniginal Photo, by Ay, C. Dillworth Fox.]

shire, which used to be sought, not so long
ago, on the first Sunday of June every year,
and the well of St. Anthony, at Maybloe, to
which ailing children always used to he
brought on the first Sunday of May. Other
wells, again, were of miraculous origin, like
the well of Holywell, which is szid to have
sprung up in St. Beuno's church at the place
where the head of the martyr St. Winifred
rolled when struck off by Caradoc, the perse-
cutor of Christians.

[TAs it was in
England, so was
it also ou the
continent’ of
Europe. fAIll
over Germany
there are wells
and fountains, as

thete are over
France, Italy,
and the Low
Countries. In

Alsace they are
particularly nu-
merous. It is,
therefore, not to
be wondered at
that the archi-
tects and sculp-
tors of the mid-
dle ages lavished
their art upon
the adornment of
the wells of their
time.

The first of our
illustrations re-
presents the well
of the old Alsa-
tian town  of
Charnai, not far
from Thann. We
noted, in a recent
issue, the fine
clyurch  of St
Theobald, of the
latter town. It
will be seen that
at the back of
the Charnai well
is a church simi-
lar in character,
very suggestive
of the vast influ-
ence exercised on
the taste of these
regions by the
fine cathedral of
Strashourg, of
which this is the
third consider-
able imitation we
haveconle across
in views of this
1ot large region
contributed by
our Mr. Dill-
worth  Fox to
these pages. The
design takes us
back to the days
of the Roman oc-
cupation  indub-
itably, swith its
massive Canopy
and |deeply-cut
entablatures, and its combination of relieving
Ionic columns. ‘The figures were probably
added in later times. Evidently this was a
well of the ordinary sort, without any pre-
tensions to the odour of sanctity, and not
owing anything to the healing art—just the
place where the women assembled at regular
hours throughy the dayFtoldraw! the domestic
water supply and engage in social gossip.
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There ate medicinal waters in the neigh-
bourhood, at Wesserling, some ten miles
away, at the source of the River Moselle, the
depot of the waters being the last object
seen by the traveller before his train dis-
appears into the railway tunnel leading into
Alsace from the Vosges on his way castwards.
These waters are probably part of the sys-
tem which further down the Upper Moselle
valley has been famous as a bathing resort
since the ‘days of the Romans, the remains
of whose
bathing estab- g -
lishments are A
to be seen still f .
in good preser- / ‘
vation. These
are the springs
of Plombieres,
countaining
carbonate, sul-
phate, and
muriate of
soda.  They
are, for the
most part,
thermal
Plombieres
was a great
place of resort
during the
time of the
Second Em-

pire,
The other
illustration

shows the old
fountain  at
Wells, The
design belongs
to the early
Gothic, and
the fabric has
uot been too
well  treated
by the wasting
fingers of time.
This isnot the
well of St. An-
thony, which
is not far from
the town of
Wells. It is
simply an an-
cient fountain,
about which
the gossips of
this  historic
city used fto
assemble in
olden times,
making pictu-
resque group-
ing arcund the
old basin. The
details of the
design are lost,
but the ele-
gance and har-
mony of the
conception re-
main for the

ot : . "R ey
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The Condition of St. Paul’s
Cathedral.

At a meeting of the Roya Institute of
British Architects recently held, Mr. Mervyn
Mecartney, . R.I.B A, surveyor to the fabric
of St. Paul's Cathedral, read a peper on ““ The
Present Condition of S§t. Paul's Cathedral.”
Mr. Macartney said that the main points of
weakness in the building—that was to say,

k.Y
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guidance of 211
ages. In these
two  illustra-
tions, the supe-
tior harmony, grace and beauty of the
Gothic are very striking.

A mnew caretaker’s house for the Woodwille
Jockey Club has just been completed. The house
contas s1x rooms and offices. Contract price,
£322 10s. Architect, Regmald G, Craig, Waod-
v:lllle; contractors, Hambling and Rabone, W ood-
ville,

OLD TOUNTAIN AT WELLS.

the parts whbich had shown, znd on the
slightest disturbance would show agzin, signs
of settlement and movement—were the
dome, the south transept, and the western
towers and portico. The seltlement of the
dome, which had largely occurred during the
progress of the building, showed that in spite
of the care with whick Wrea spread the
weight, the centre of the great mrss hed
sunk, and was now severed from the sur-

EOrigrnal photo. by Alv. C Dillworth Fox.]

rouniding masses. The south transept had
suffered in addition to the dislocation™ of the
parts abutting on the dome by the tendency
of the front of it to ‘move ‘outwards. The
walls of "this facade thad” moved outwards,
and had sunk slghtlv to 'the east and west.
This showed 1tself in"the south window arch,
and in the upper part of the transept. With
regard to the west front,” two tendencies were
found to beat work, the one arising from the
other. The two towers were out™of the per-
pendicular,

- the one to the

. north and the

R other to the

south, and the
portico, which
had been said
to be the only
flimsy piece of
construiction
in the Cathe-
dral, had fol-
lowed the di-
rectionn of the
towers, and, in
addition, had
moved west-
wards. After
much repair
and renewal,
the portico
had been re-
stored to its
original state,
Assuming that
existing condi-
tions could he
maintained, it
might be said
tobesafe. But
the secret of
its weakness
had been
learned while
providing for
its  strength,
and it was seen
how  depen-
dent it was on
the  western
towers, and
how they in
turn Stood or
fell by the
maintenance
unimpaired of
the ground on
which  they
were built,
The average
depth of the
foundations
was' 4ft, Bin.
below the
crypt  floor,
which was 6ft,
below the
ground level
north and
south, and the
footings of the

walls consisted
of three 1Zin.
courses of
stone, with a
projection of about 2ft. In no case had these
shown signs of msufficiency, nor had any
organic weakness heen discovered in the
structure itself. Where the walls had been
opetled for one reason or another they had
been found to be perfectly well constructed.
In conclusion, Mr. Macartney showed dia-
grams of the boriugs recently made, and said
thatfall‘observations tended to fprove that
the danger to the Cathedral came from sub-
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terranean, or atmospheric, influences. Inter-
ference with the subsoil was cleatly not con-
templated by Wren, and without it they
might even now reduce the Cathedral’s
datiger to a minimum,

The foundations for the new Civil Service Club are
now completed, and the building will be fimshed

within contract time. Contract price, £10,000.
—_—

INTERIOR OF MR. CACHEMAILLE'S HOUSE.

The contract for additions and alierations to a
shop, dwelling, and residence on Ubpland road,
Kelburne, has just been let. Archutect, W. Gray
Young ; contractor, F. Luckns.

* K k ok ok ck

Two charming cottages are to bs erected at
Goldie's Brae, Wellington, for Mrs, Woodward, with
tiled roofs and jarrah interior fimshmg work.
Inglenooks with seats by the fireplaces will be fea-
tures of the designs.  Architect, J. Chapman Taylor,

R

A dwelling is to be erected for Mr. ]J. Thompson,
at Kelburne, Wellington, The house 1s to contan
six rooms and numercus cupboards, etc. It will b.
finished with jarrah on the mside, and will
have many new and interesting features. Archi-
tect, J. Chapman Taylor

* ¥ &k ¥k & ¥

Hambling and Raebone have commenced
their contract for Mr, Leigh's new house m Wood-
ville, Accommodation 1s provided for dining-room,
drawing-room, three bed-rooms, kitchen, large hali,
bath-room, store, and wash-house. Contract price
£453. The roof 15 being covered with * Calmons "
asbestos slates, the first of this mnterwl to be uscel
in the district. Architect, Regmald G, Craig, of

Woodville,
* sk k& Kk ok k&

The following contracts are being carried through
by J. C. Maddison, F.R.LLB.A,, under the supei-
vision of T Youwelle :—Windsor Dal.ce
Hetel, cost f25,000, shop in Cuba street, Welling-
ton, cost £2000; large resxlence at Rata for Mrs.
Hammond, cost £10,000; additions to Mrs. Sed-
don’s house, Wellington, cost £3000 ; alterations for
Messrs Davis and Clater ; meat works at Ngahau-
ranga, cost £8000.

ok ok ok oE

In designing a rcsidence {for Mr Cuchemnlie on
Wellington Terrace, the architect has endeavoured
to show that harmeny and not discord sheuld exist
between a hahutaticn and 1ts surroundings, and also
how utility may be combmed with the artistic to
produce that satisfaction which can never be achiev-
ed by display alone. All the mterior woodworl,
including the entrance porch, s fimshed i picked
heart of rimu, with the exception of the drawmg-
room and diming-room, which are painted ivory
white. The landing of which we show a view las
the walls papered with brown paper, which gives a
pleasmg effcct. A delightful view of the harbour
15 seen from the small window shown through the
doorway. The domestic offices are treated ap-
propriately on orginal lines, and every convenience
has been provided to minimise work, for in this age
domestic help has become a problem to be faced by
architects as well as housewives. Architect, F,
Coleridge ; contractors, Campbell and Burke,

The Woodville Jockey Club have considerably
wmmproved their enclosure by forming concrete steps
at each side of the grandstand. The steps are
worked on the curve from a 6 ft. to 28 ft. radius,
having a 2 ft, tread and 6 in. mse. The steps are
fimished in cement and oxide of wron, the red tint
bemng a pleasant contrast against the turf, as well as
obwviatmg the glare that would occur from a white
surface. The work was carned out by Fred.
Holder, and completed in time for the summer meet-
ing. Archtect, Reginald G. Craig, Woodville.

* ok Kk ¥ Kk *k

A jfine town residence has just been completed
mn Pahiatua for Mr. J. O’Shurey- Lilly, solicitor,
The outside walls of this dwelling are fimished
with 4 1n, weather boarding, feather-edged, the
roof being covered with “Malthoid.,” One of
the principal features of the interior is the octagonal
hall, finighed in 3 m, V-jomed heart of rimu lining,
and oiled, the celing being carned up 3 fi. above
ordinary ceiling level, diagonally hined and finished
m the form of a star with half-round beads, The
dinmng-reom. fireplace 15 built with Peter Hutson's
small pressed bricks, the over-mantel being carried
to the celling, which 1s deeply panelled by the joists
bemng exposed. Ample provision 15 made for presses
and cupboards, the angles formed 1n the hall being
utilised. The scheme of decoration 1s carnied outin
deep toned mgrams with wide friezes. The doors
are furnished with antique bronze furmiture, the
gas fittings matchmng same, Tank accommodation
15 provided for the roof water, the borough supply
being used as an auxibhary. The jomnery work was
supphied by the Palmerston Sash and Door Factory.
The carpentry work was carried out by T, Hewat ;
plumbig, J. W. Mills and Company ; decorating,
J. Smath; bricklaying, J. Nicholls; architect,
Regmald G, Craig, Woodwilile,

Dangers of Concrete.

A wvaluable paper was read recently before
the Western Society of Engineers by Dr.
Michaelis. After dealing sharply with the
prevailing exaggerations of previous expect-
ation and subsequent criticism, the author
insisted that the best way to establish con-
fidence in this modern building materiel

EXCHANGE BUILDINGS,

would be to minimise the’ danger of failure
by establishing proper building ordinances,
which would compel the contractor to handle
the material in the prescribed, way, and to
make proper tests of it while the building
is in course of constructiont The principles
governing modern concrete construction are
thoroughly understood by comparatively
few; and this explains the divergence of
opinion on many points pertaining to this
branch of the building industry. While
some engineers are careful to specify corcrete
of ample strength, others blame such * over-
cautious ”” builders for making use of zn
excessive factor of safety. In reply to the
statement frequently made by engineers that
cement is not sufficiently uniform at present,
and that if it could be so manufactured as to
give as uniform results as steel, it would be
possible for the engineer to reduce the larger
factor of safety now demanded for concrete
over that required for steel, the author of the
paper answers that such a staterment is en-
tirely without foundation. Steel is a well-
defined chemical compound rolled into the
desired shape, while concrete is the sum
of a numter of factors. The calculation
of a steel girder and that of a rein-
forced comcrete girder can never be based
on equal safety factors, mo matter how
much the properties of cement may be im-
proved in the future ; and it will not be im-
proved in the future for the reason that we
have arrived at the limits of its good qualities.
In the opinion of Dr. Michaelis, the author of
the paper, failures of concrete steel can be
materially lessened ,if not entirely prevented,
by making it compulsory to use concrete of
specified proportion of crushed stone, sand,
and cement, and to use the proper kind of
reinforcement in each case, and the necessary
amount of it.  Certsin standard rules should

Py
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be laid down by 2 Board of Building Examin-
ers and certain types of reinforcing material
should be excluded where they are not in their
proper place. Moreover, the erection of the
building should be accompanied by continu-
ous tests of the concrete that goes into the
construction, and the builder should be com-
pelled to inform himself of the strength of
each columm, girder, beam, and floor slab
before striking the forms and placing the load
upon them.

Concrete Foundations.

Concrete piles are being used to replace
timber pilcs in a large number of modern
factories and other large buildings in America,
and, to a loss extent, in this country also.
The reason is that concrete has the advantage
of permanence and immunity from decay,
while at the same time being comparatively
cheap.

In wet or filled-in areas where the ground
water level is more than 6 ft. below the suiface
of the ground, and the character of tbe scil is
stich that it fs necessery to go still deeper for a
suitable bearing stratum, a concrete pile
foundation (says Carpentry and Building) is
much cheaper than any other type of con-
struction. Under these conditions a2 solid
masoury pier on a timber pile foundation would
require, first, an excavation to below water
level properly shected and braced. Sccond,
driving of piles and cutting them off below
the water level. Third, would be capping
of the piles and building the solid pier to
grade. Fourtth, continuance of pumping
through most of the operation. Fifth, bagk-
filling the excavation. “The whale constitut-
ing a long, tedious cperation, lasting several
days for each pier. In contrast to this, a pier
of simplex concrete piles is built from the
surface of the ground, no excavation being
necessary except for the cap itself.  An extra
heavy pile-driver, especially e¢quipped for
this work, drives a hollow steel form of suit-
able length, 16 in. in diameter, and equipped
with a special driving poiut to resistance.
A small batch of 1 2 4 Portland cement
concrete is then dropped into the teel form,
which form is raised about a foot by a pulling
arrangement attached to the leads, and a
heavy remmer dropped on the corerete.
The effect of this impact is to open the jaws
of the driving point and foice the concrete
out of the pipe and into the adjoining soil.
Another batch of concrete is then inserted, the
form raised a short distance, and the concrete
rammed. These operations are repeated
until the form has been reised above the
ground, and the space it occupied in the
ground has been iilled with conctete.

The time taken to instal one pile may run
frem fifteen minutes to one hour, depending
on ciicumstances. Twenty-eight piles 20 1t
long were driven, on a recent contract, by one
machine in six hours. Thus a four-pile pier
to support 120 tons can readily be buill in
one half a day, as against the time (several
days) required by the other method. The
Simplex concrete pile thus former of the same
diameter throughout acts as a column, and
»lso develops o very great skin friction frem
the extreme roughness of its exterior surface
caused by the ramming of the conecrete into
the surrounding material. The use of the
Simplex concrete piles is increasing, not only
in New York, but all over the States, and
some installations have been made in England,
Germany, and France. In some of the foun-
dations built on Simplex concrete piles in New
York City, the Building Department tested
the piles with a loading of pig-iron amounting
to 50 tons per pile without any settlement.

In practice the piles are designed to carry
30 tons each.
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Exhibition at St. Petersburg.

The Russian Imperial Techrical Society
is preparing for an International Exhibition
in December, 1908, of modern appliances for
heating and lighting. The object of this
Tixhibition, which will last about two months,
is to show the actual state of these appliances
to the public and to determine their relative
value. A congress of specialists will meet at
the time of the Exhibition to study certain
questions appertaining thereto.

The Exhibition will comprise : Appliances
for gas lighting, petrol, acetylene, gasoline,
electricity, etc. ; portable heating appliances
of all kinds ; wvarious appliances for security
against accidents caused by these methods of
heating and lighting ; lastly, measurement
instruments, meters, indicators, ete., for gas
and electricity.

If the exhibitors so desire the objects ex-
posed may be submitted to the decision of
a jury composed, partly, of persons elected by
themselves. Medals issued by the State, os
well as medals and diplomas of honour,
issued by the Soctefe Technique and others,
will be awarded to the best appliances shown.
The list of the members of the jury and the
prizes ttey will award will be submitted for
ratification to the Minister of Commerce and
Industry.

Articles sent to the Fxhibition will enjoy a
special tariff or the German, French, Austrian
and Belgian railways. The same special
tariff will rule on their return. Customs
duties, which will kave to be paid on the
passing of the goods, will be refunded on their
return, provided the returnis made within
cne month after the close of the Exposition.

In additionr to the congress mentioned
abave, the Societe Imperiale Technique Russe
intends to organise at the exhibition s series of
technical and scientific conferences on the
subjects of lighting and heating, accompanied
by experiments and demonstrations.

The capital expended by the Y.ondon
County Council up to the end of March in
the provision of accommodation for the
working classes amounted to £3,498,000, cnd
housing has been erected for 41,602 persors.
The sinking fund accumulated was £95,173,
an increase on the previous year of £16,662.
The gross rental for the year was £157,000,
and the amount irrecoverable wes only £396,
or about 0.25 per cent. Loss of income from
cmpties, however, amounted to £14,988, or
9.55 per cent. of the gross rental, against 9.45
in the previous year. But a large portion of
this loss was in respect to dwellings which
the Council was under statutory obligation
to erect in order to provide for population
displaced by itmprovements.

% Kk k & ¥

Mr, Willilam Woodward, F.R.I.B.A., has
been calling attention to the nuisance arising
from the dust raised by housebreakers en-
gaged in the demolition of old buildings.
T'his could be avoided if the contractors would
use water sprinklers during the demolition and
clearing away of the debris, and Mr. Wood-
ward proposes that the L.C.C. and other
authorities should follow the example of the
City Corporation in making such precautions
against dust compulsory. The Corporation
of Tondon, he points out, have appreciated
the mischief which arises from dust, and in
the by-laws, clauses § and 4, they have made
it an absolute condition that suitable screens
or mats and the constant use of water shsli
be provided during the demolition of buildings
in the eity

Correspondence.

The Arthur’s Pass Road.

{To THE EDITGR.)

Sir,—In your 1ssue of 2nd December I notice a
letter from Mr. G. Thornton, depying that my
father, Mr. Edward Dobson, made the road owver
Arthur’s Pass, Mr. Thornton says :

" Now, as T was the Acting Provincial Engineer

** for the Government at the time, vez., Apnil, 1865

“and the whole road from its instiation to com

‘“ pletion placed m my hands to lay out and con

“struct, I most emphatically deny that Mr. E

 Dobscn made the road over the Pass.”

Further on he says:
“Mr. Dobson explained what he proposed

* domg in the Bealey Gorge, but gave no sugges-

“tion for a road over Arthur's Pass and down

“ the Otira Gorge ; the latter was the key to the

“ whole question and required a vast amount of

‘* consideration.”

I emphatically say that the above statements are
false, and that the following documentary evidence
which I quote will prove them to be so :-—

Among the reports and letters published by the
Provincial Government in 1885 is the following
report, written by my father, dated 15th May, 1865,
entitled, ** Report to the Secretary for Public Warks
upon the practicabihity of Constructing a Brudle
Road through the Gorge of the Otira, etc.” This
report contains complete detailed plans of the road,
as surveyed through the Bealey and Otira Gorges,
and over the Pass; complete specifications and
priced-out schedule of the work to bte dome in con-
structing a road from the Bealey river bed over the
Pass and down the Otira to the lower Gorge—a
distance of some 4 miles 20 chains, and included with
this report 15 the contract signed by John Smith,
contractor, and approved by E. Dobson on behzalf
of the Provincial Government of Canterbury, under
instructions from His Honour the Superintendent,
dated 14th March, 1865,

In a letter dated 11th April, 1862, Mr. E. Dobson
wrote to the Secretary for Public Works —

** 1 think you will be pleased with theroad I am

“laying out. 1 have cut a 4-ft. wide trackata

“ trotting gradient from the foot of the Pass

“ zcross the saddle, and am going down the Otira

“ riverbed as fast as thirty good axemen can cul

““ thewr way through the dense scrub.”

Further on he writes
* Through the Otira Gorge there will be about

“ 90 chains of rock cutting, but no real difficulty

““ about the whole matter, provided the necessary

‘* funds can be obtamned.”

When these works had all been put in hand Mr.
Thornton was placed m charge. Mr. E. Dobson
was granfed a gratuity of £100 (in addition to his
salary) for the report and work done in connection
with this matter. The report 1tself was a unique
production, and contained forty iilustrations and an
appendix. It attracted considerable attention in
Europe, and was the cause of Mr. Debson being
elected a corresponding member of the Imperial
Geological Society, of Vienna. I think that should
settle the question of the Pass,

Now, with regard to the completion of the road :
In a report signed by Mr. E. Dobson, Provincial
Engneer, and dated 22nd October, 1866 writing of
the Chrisichurch-Holkitika road, the report says:

“ The road has been begun as a bridle road. has

' been finished as a dray road, and opened m

 March, 1866, the work on the Ofiva road being

“ under the Superintendence of Messrs, W, and E

'“ Blake and Mr. Aitken.'”

The report goes on to say:
“Mr. E, Blake will be continued in charge of

“ the road,”
the services of the other gentlemen being utihised
elsewhere. From this it 1s evident that Mr, Dobson
was 1n charge of the work at the tume of tts comple
tion,

In the Lyttelion Tumes of 5th February, 1869, mn
enumerating the publhic works executed by Mr. E
Dobson, amongst other works 1t s2ys :

‘* The West Coast road, passing over {wo snowy

‘‘ ranges, was s work, and was opened for traffic

““within a year of 1ts commencement.”

The public documents I have guoted from can be
seen by anyons who cares to look up the matter,
and I contend they distinctly prove the truth of my
statements and the errar of those made by Mr,
Thornten. In the foregoing I use the word *' made ’"
in the engineering sense, viz., of the work done by the
engineer who surveys,sets cut, and lets the contracts,
and not of the coatractor who actually does the
work, or the assistant engineer who supervises it.—
I am, etc., A. DupLEY DoBmson, b | 1

City Surveyor, Chnistchurch
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MOTOR NOTES.

The first Government motor ommibus lne in
Austria has been opened for service between Neu-
markt and Predazzo im Southern Tryol. Two
"buses are, now used, of 28 horse-power each, and
built by the Austrian Daimler works, They seat
seventeer persons, and are fitted with light canopy
tops

LI

[*The French automobile exports for the first six
months of the current year were valued at 78,868,000
francs, or about 10,000,000 francs more than for the
same period last year. The imports of automobiles
into Franece increased very slightly during this
period.,

¥ K X Kk R ow

The total ontput of petroleum in .the Prnssian
province of Hanoverjin 1906 was 59,196 metric tons,
worth £187,000. In Bavaria the whole preduction
was only 131 tons, worth £600.

motor vehicles of all

The total number of
kinds, including oycles, which are licensed
in the United Kingdom is 119,618, of which
81,617 are pleasure cars, 4194 are commercial and
heavy motors, and §3.877 are motor cycles. These
figures show that nearly 16,000 more pleasure cars
were registered in 1007 than in 1006, There are
altogether 205,606 driving licenses in operation,

LA B Y

About 500 drivers of motor taximeter cabs in
Panis went on strike recently. They complain that
they are no longer able to make more than § to 10
francs per day. and are also disgatisfied with the rule
of the company according to which they are made
responsible” for accidents caused by them. The
company owning the cabs explain that the reduction
in the earnings of drivers is due partly to the dead
864501 now on, and partly to the multiplication of
motor cabs, the number of which in Paris has now

H b H H Tans Tons
Reliability Trials. weight. Cals. _miles
D. Matson’s 15 h.p. Talbot er gal.
CHRISTCHURCH TO DUNEDIN. (Owner) P CLTIR ser laegs
E. F. J. Grigg's 20-22 h.p,
PETROL CONSUMPTION TEST. Dennic (Comer) .. L1890 1021 2387
The following are the results of the petrol con- W, K. Macdonald’s 15 h.p.
sumption test held on the second day of the trial, Darracq (Owner) 1.363 742 9369
The table shows the weight of the loaded car m tons, Adams Lid." 22 h.p. Minerva
the amount of petrol consumed in gallons and the (A. Kerr) L .. LB45 9.03 92350
number o_f “ ton miles 'f run per gallon. The cars D. Crozier's 30 h.p. Cadillac .
are given in order of merit — (Owner) .. .. 1.823 1014 2319
Tons Tons — pdams Ltd’s 12-16 h.p. Tal.
L weight [Gallons. miles bot (H. T. Adams) 1401 17.92 22.81
E. Dorman’s; 20 h.p. Rover o P gal. Cooke, Howlison and Co’s 7-9
(Owmner) .. - 4623 4539 3884 h.p Stuart (Clarke) 862 5.00 2224
Adams Ltds 15 h.p. Talbot Dr. Neoley's 16 bo R : . :
(K. M. Macdonald) .. 1.656 6.22 84.34 t. O ey P- Heo 5 2
J. Peacock’s 15 h.p. Enfield (Owner) . .« LI 8.50 2218
(J. F. Best) .. . Flano i3 30.99 Skeates & Bockaert's 30-40
Adams Ltd.'s 15 h.p. Talbo h.p. Darracg (E. Bock-
(F. N. Adams) .. LI25 725 30.60 aert) - .+ 2,020 1182 2204
W, E. Miils’s 12-16 h.p. Tal- J. 5. Hawkes & Co.’s 20 h.p.
bot (Owner) .. 1.501 6.53 29.65 Alldays (A, F. Collins).. 1.034 971 21.70
THE 12-18 H.P. VIBRATIONLESS RILEY CaR, [ Photo. by courtesy af Messes, Trengrove and Peihevick.]
R. English’s 10-12 .p, Stuart Dexter & Crozier's 10 h.p.
{Owner) .. o L0682 4,71 20.25 Cadillac (W, Felton) 1078 6.50 21.41
A. Mtoen’s 15 h.p. Humber Dr. Finch's 15 h.p. Humber
{Owner) ‘. .. 1536 6.78 2920 {Owner) .. .. L5356 9.50 20.84
Mrs. E, Bockaert’s 8-10 h.p. M. Steed’s 8 h.p. Reo
Darracq (Owner) .- 756 342 2851 (Owner) .. .. 818 521 20924
G. A. M. Macdonald's 9 h.p, Skeates & Bockaert’s 10 12
De Dion {Owner) 1.078 492 23926 h.p. Darracq (H. Rollin-
Jonesand Sons' 18-24 h.p. son) L .- L2567 821 1075
Siddeley {]. F. Hammer- A. G, Nalder's 10-12 h.p.
sley) .. .. L6892 9.57 2151 s Sﬁ“af;‘og“g”, Lo b 1166 778 19.33
Dr. Thacker's 16-20 h,p. Ar- + 9. awes & Co.’s 10 h.p.
gyll (L. B, Y(H.lilg)p 1.803 857 97.14 Allda.ys (Mltcl,lel[) .985 7.50 16.87
D. Wood’s 14 bp. Dennis W. L. Thompson’s 15 h.p. 03 153 1204
{Owner) .. .. 1584 753 2113 Ford {Owmer) T3 '
T. Y. Wardrop’s 14-16 h.p. The mileage run on the day was 120, and the
Argyll (Owner) - 1434 692 2673 method of calevlation adopted 15 to multiply the
P. L. Hallenstein’ 20-28 h.p. weaght of the car 1n tons by the number of miles, and
Darracy (Owner) - L7856 B8.64 2685 to divide the product by the number of gallons of
A. J. Toxwards 6 hp. Sud- petrol consumed. This gives the “ton miles
deley (Owner) - 789 389 2616 ‘travelled by the car for each gallon of petrol.

passed the 1000 mark.
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o~ Bpeaking of the test after the results were an-
nounced, Mr. R. M. Macdonald said that the
performances of the leading cars were remarkably
good. The Rover was well known to be very
economical, and he was not at all surprised fo find
1t occupying first place on the list, The conditions
of speed on the second day’s run gave an advantage,
as 1t happened, to any car direct-driven on a gear
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shape “*of scorching.” The undulating country south
of Timaru provided enjoyable travelling, and in the
last fifteen miles there was a good hil climb to
Dunedm. The run back to Timaru was a repetition
of the second day’s, and the return to Chrisichurch
by way of Rakaia Gorge supplied another fawly
severe test. The road on the last day in parts
remmnded him very strongly of some of the stretches
on the route between Auckland and Wel-
Iington, chosen for the North Island trials
twelve months ago. He had expected that
a good proportion of the cars would come
_ through successfully, in view of the im-
provements that had been made during
the past four or five years. The engines
were now very near perfection, and the
fact that 95 per cent. of the competing cars
had returned from the five hundred mile
run close to the appointed time and in good

There were really very few stop-

"MHE RILEY ‘PROPELLERLSHAFT)
Y _TROPEL

*(Which can be quickly dismounted) nd Side Torque R d,
The latter is hinged to frame, and can alsc be moved

around pir. attached to hinge.

lower than the highest, because the most economical
running i on the direct-driving gear. That, doubt-
less, had some bearing on the success of the Rover,
the speed demanded enabling 1t to run largely on 1ts
third gear. But even so, it was a noteworthy per-
formance, seemng that the result was beiter than that
achieved 1n the last Scottish rebability tnals.

Judge’s Opinion.

Interviewed after the announcement of the awards
Mr. A, Cleave, of Auckland, said that the trnals had
heen an emphatic success. It had been suggested
“ I don’t believe in

“ If the limit had

that the speed was too slow.
faster speeds,” said Mr, Cleave.

WATER THLETS

THE RILEY TWO-CYLINDER ENGINE,

Thermo-syphon water circulation, with separate pipes to

pages, and these, except m the
cases 01 iwo cars, would not
have occurred in ordinary tour-
ing, because the necessary ad-
justments would have been made
at the ordinary stopping places.
The cars were not touched, ex-
cept in the matter of oiling, from the time
they left Christchurch until they got back.
The arrangements made for housmg them
were perfect, and 1t was impossible for any-
one to touch a screw without the fact
being noted, e was greatly pleased with
the runmng of the small cars, The per
formance of the 10 h.p. Cadillac was, to
his mind, wonderful, and he doubted
whether anything better had ever been
done in the Dominion. The management,
Mr. Luxford concluded, was excellent,
and had the full confidence of the con-
petitors.

Farm for an Automobile.

condition was proof of their rehahility.

Arguments For and Against the Use
of Automobiles.

The use of automobiles by surgeons has been con-
demned by numerous persons for two principal
reasons, first, that if the surgeon drives the car
himself the vibrations are likely to make his hands
unsteady ; and second, that the car must surely
be 3 means of collecting germs from the street
which would be transmitted to the person of the
physician. Both of these arguments have recently
been attacked by Dr. Fienx of Bordeaux, France,
who claims that the trembling of the hands will only
be developed in persons of such high strung nervous
temperarmentfias to make them unfit for professional
service at all. |In regard to the second cricitism, he

Willjarn N, Guilford, a farmer
of Spencer, Mass., recently de-
cided to yield to the entreaties
of his good housekeeper, Mrs.
Mabel Thompson, for an auto-
mobile. Tash was scarce, bat
the young man's acres broad,
so he advertised he would sell
his fine farm to purchase a motor car.
The overseers of the poor, however, had
a different idea of 1t. They felt that
if Gulford were permmtted to dispose of
his property for such a purpose, he
would become a charge on the county.
Therefore they apphed for a guardian for
him. The conservator appomnted by the
court decided to let the sale of the
property go on, but the procecds were not
spent for an automobile.

each cylinder, mechanical lubrication, and piston throttle. E

been reduced, there would have been little speed
contests along the road. Bntishers are always
keen competitors, and we should have had iriendly
little trials whenever two or three cars got together
on a journey.” What struck him particularly in
this outing, Mr, Cleave added, was the enthusiasiic
reception accorded to the motorsts all along the
route. Cherries, lollies, and flowers had been thrown
into the cars. ‘The country people turned out in
crowdsTto cheer the competitors, and even httle
children’ waited by the roadside to smile and wave
their tiny hands, Coming from the North Island,
he had been impressed- too by the uniform courtesy
shown by drivers of other vehicles, A farmer
would pull his trap aside to save a car from running
on to rough metal, and the motorists for their part,
always showed consideration for horse traffic. The
principal value of such trials was to demonstrate the
rapidity, reliabibiy, and safety of the modern
method of lecomotion. Canterbury was the chuef
centre of motoring mn the Dominion, and the North
Island would never progress at the same rate,
although in Hawke’s Bay there were already very
many enthusiasts. ** This 1s gomg to be a big in-
dustry,” concluoded Mr. Cleave ,* especially from the
commercial point of view. Touring will be only a
small side of it. Whenever Isee a big well-appoint-
ed stable Ireflect that sooner or later 1t will have to
go out of business, because motoring is the more
economical method of progression, and 15 obviously
more satisfactory to the commun:ity from a health
pomt of view.”

Mr, 5. A, Luxford, of Palmersion North, com-
menting on the trials, said that 1t would be impossible
to pick out a tetter stretch of 10ad 1 New Zealand
for such a test than that chosen by the Canterbury
Association. From, Christchurch to Timaru there
was"a long, straight run, with obstacles like water
races every half mile to! prevent anything m the

Business Change,

It was announced ai the last annnal dinner of
the Darracq Co. that Mr. A, Morris Thomson had
resigned his position as general mnnager of Argyll
Motors, Limited, and had joined the Darracq Com
pany’s staff.

2

THE RILEY CHANGE-SPEED GEAR RBOX,

With change-bar passing across top of box, engaging®
rollers and controller springs,
represents single quadrant for brake and change levers, _

The smaller illustration

sa.ys that the tests of the dust found under the hood
of an automobile showed an utter absence of micro-
organisms of any form. His explanation of this fact
is that the heat given off by the motor lestroys the
gernis which would otherwise be found there. For
this reason it will be seen that instead of spread-
ing germs the automobile 1s really a disinfecting
agent,

A prominent French physician, Dr. Legendre,
has been giving his views on the hygienic effects of
motoring.  ** Auto-exercise,”” he says, ‘ has im-
proved cases of emphysema, nervous asthma,
chlorosis, certain alimentary affections, including
gastralgia, anorexia, and chronic constipation. 1
would urge the avoidance of automobile jonrneys
by patients suffering from varicose veins, epilepsy,
aleoholism, and obesity. In certain forms of
heart disease, too, auto-exercise is tol be
avorded, as with such"jpatients”the results!may
prove serious.”

SIR T LIPTON'S LATEST MOTOR BOAT, FITTED WITH BRITANNIA ENGINE OF 60 H.P.|
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CANTERBURY RELIABILITY TRIALS.

{2} Mr. #. T. ADAMS' 12-16 H.P. TALBOT. (0)._ADAMS, LTD., 22 H.P. MINERVA, [Driver, A. Kerr.]

(4) MR. DAVID MATRON’S 15 H.P. TALBGT. {8) MR. A. MORTEN'S 15 H,P. HUMBER.

Some of the Contestants in the Recent Competition.

December 27th to'31at, 1907.
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Four Days’ Reliability Trials.

Promoted by The Canterbury Automobile Association.

Reliability trials for motor cars have now become
annual fixtures in Canterbury. These excellent
competitions, which perhaps demonstrate the
worth of a car to a fuller extent than any other
means of test, are universally popular, and the Can-
terbury Automobile Association, one of the most
progressive bodies of its kind in New Zealand, takes
conirol each year and carries out the arduous task
of organisation to the entire satisfacticn of all con-
cerned. The course of the trial, which was run on
the 27th, 28th, 30th and 31lst of December, 1907,
was laid from Christchurch to Dunedin, returning
na Rakaila Gorge, a total distance of 503 miles.

Conprrrons oF TriAL.—The trial was arranged in
twc classes, one for small cars under 12 h.p., and one
for large cars over 12 h p. In the small car section
seven cars started and six finrshed. 1In the large car
section 28 started and 26 finished. The maxumnum
number of marks for a non-stop frip was 1000, less
deductions for stoppages on the road or any other
reason. FEach car carried a Club obseiver, who had
to report all stops. The observers were changed
every day, and the judges’ awards made on the
ohservers’ reports, together with the inspection of
the cars by the judges on arrival at Christchurch

(1). OrEN Crass.—Mr, F, N. Adams’ 15 h.p. 4
cyhnder “ Talbot’ car (Royal Automobile Club
rating 20 h.p.). Automobile Club observer (first
day), Mr. George Paylng, Mavyor of Christchurch,
The following 1s the judges’ report: —TFirst day,
non-stop ; second day, non-stop ; third day, non-
stop; fourth day, non-stop. Maximum marks,
1000 for non-stop run. On examining the car on
arrival at Christchurch, the judges deducted one
mark owing to the small leather belt which drives
the radiator fan being off This car was driven
about 1756 miles without the fan running, which
proves the remarkable efficiency of the “* Talbot
radiator as compared to other makes, the water
being quite cool in the radiator when the car arnved
at Christchurch. Total marks, 999. Awarded
second prize and silver medal This car was award-
ed fiith place in the peirol consumption test, and
caiae through without any stoppages for tyre
troubles. 'We can supply from stock at onc. * Tal-
bot * cars same as Mustrated. Prices and catalogue
on application.

(2). OpEN Crass.-—Mr. H. T. Adams’ 192-18 h.p.
4-cylinder ** Talbot ™ car (Royal Automobile Club
rating, 18 h.p.). Automecbile Club observer (first
day), Mr. Benson. The following is the judges’
report :~—First day mnon-stop; second day, 10
seconds missing gear on hill near Kartigi: third
day, non-stop ; fourth day, b minutes in water-race
near Mayfield. Stoppage owing to water on plugs,
Awarded 994 marks. This car 15 two years old,
having been driven over 50,000 miles.” The car
came through the trial without any mechanical or
tyre troubles, and the stops were not due to any
fault 1 the car, and for all practical purposes the
run was non-stop so far as machinery defects were
concerned. We can supply from stock at once
“ Talbot ” cars same as illustrated. Prices and
catalogues on application.

{8). OrEn Crass,—15 h.p. gold medal d4-cylinder
* Talbot * car (Royal Automobile Club rating, 20
h.p.), driven by Mr, R, M. Macdonald. Awntomobile
Club observer (firstday), Mr. H, A. Soanes. The
following is the judges’ report :—First day, non-stop ,
second day, non-stop ; third day, non-stop ; fourth
day, non-stop. Maximum marks, 1000.  Awarded
first prize and gold medal. In the petrol consump-
tion test this car gained third place with 20 mules to
the gallon. This car came through without any
stoppages for tyre troubles. We can supply from
stock at once “ Talbot *’ cars same as illusirated.
Prices and catalogues on application.

{4). Private OwwERs' Crass.—Mr, David
Matson’s gold medal 15 h.p. 4-cyhinder ** Talbot **
car {Royal Automobile Club rating, 20 h.p.). Car
entered and driven by owner. Automobile club
observer {first day), Mr R. McCready. The follow-
g 15 the judge’s report —Furst day, non-stop;
second day, non-stop ; thwd day, non-stop , fourth
day, non-stop.  Maximum marks, 1000. Awarded
first prize and gold medal. This car came through
without any stoppage for tyre troubles. We can
supply from stock at once *“ Talbot ** cars, same as
Mlustrated. Prices and catalogues on application.

(5) Private OWNERS Crass —Mr W, E. Mils'
gold medal 12-16 h.p..4-cylinder ‘‘ Talbot’ car

(Royal Automobile Club rating, 18F h.p.). Car
entered and driven by owner. Automobile Club
observer (first day), Mr R. Thompson. The fol-

vowwng 1s the judges’ report —First day, non-stop ;
seccond day, non-stop ; third day, non-stop ; fourth
day, non-stop. |Maximum marks, 1000. Awarded
first’ prize and gold medal. The car was awarded
sixth place in the petrol consumption test, and came
through without any stoppages for tyre troubles.
The ** Talbot ”’ driven by Mr Miils 13 about a year
old, and 1s the same car on which he wcn the
Duvauchelles Bay trial on 9th May, 1007. We can
supply from stock at once * Talbot ” cars same as
lnstrated. Prices and catalogues on application.

| (8) Oren Crass —Adams Limited, 22 h.p. 4-
cylinder * Minerva ™ car {Royal; Automobile Club
rating 30 h.p.). Driven by Mr. A. Kerr. Automo-
bile Club observer (first day)- Mr. N. Richardson.
The following 15 the judges’ report:—First day,
non-stop ; second day, non-stop ; third day, stopped
3 seconds owing to changmg gear, 6§ miles out of
Timaru ; fourth day, non-siop. Total 999 marks.
This car came through without any stoppages for
tyre troubles. The above car isforsale. Immediate
delvery can be given. Prices and full particulars
on apphcation.

(7). Privare OwwNERS' Crass.—Dr. Finch’s 15
h.p. 4-cylinder *° Humber ” car. {(Royal Automobile
Club rating 264 h.p.). Entered and driven by
owner. Automobile Club observer (first day)Mr. J.
Peacock. The followingis the judges’ repost —First
day, non-stop ; second day, non-stop ; third day, 15
seconds muissed gear on il and 2% minutes adjusi-
ing iremblers on coil ; fourth day, stopped 1 hour
46 minutes 24 seconds, coil troubles. This car had
no mechanical or tyre troubles the stoppages being
entirely due to the electrical coll. 'We can supply
from stock at once “ Humber ” cars same as illus-
trated. Prices and catalogues on applwcation.

(8). Privare OwnNERS Crass.—DMr. A. Morten's
(President of the Canterbury Automobile Associa-
tion} 18 h.p. 4-cylinder * Humber” car (Royal
Automobile Club's rating 264 h.p.). Entered and
driven by owner. Automobile Club observer (first
day), Mr. J. Temple. The judges’ report is as
follows .—Trst day, non-stop ; second day, stopped
3 minutes changing gear on!'a hill; third day,

stopped 19 minutes 25 seconds cleaning dirt out of
carburetter fourth day stopped 2% minutes
owmng to irossing water race on the deep side.
Awarded 927 marks. This car came through with-
out any stoppages for tyre troubles. We can supplv
from stock at once * Humber ” cars same as il-
lustrated. Prices and catalogues on application.

(9). Mr. David Matson's gold medal * Talbot **
car 15 shown coming down the Rakaia Gorge on the
last day, of the trials, 31st December 1907, Grade
about lin &.

The team of eight cars (Jlarge class only) as illus-
trated, with observers, started on the first day from
Chostchurch to compete in the reliability trial lof
503 miles. These cars came through the irip most
successiully, none of them having any mechanical or
tyre troubles, the stoppages in all cases being due to
missmg gears on hills, stoppages in water races,
and petrol troubles,

ADAMS LIMITED, late Adams Star Cycle Co,,
138-140 Hsigh street, CHRISTCHURCH.

Sole agents in New Zealand for “Talbot,”

“ Napier,” * Humber,” “ Swift,”” and “ Minerva *’
cars.

Depots at—Mercer street, Wellington; The
Avenue, Wanganui; The Square, Palmerston

North ; Stafford street, Timaru—[Advt.]

Few people stop to think that the right rear tyre
on a car wears much more rapidly than the left.
L.ook at the one that has run 15600 miles or more,
and compare its condition with that of the left tyze.
You will find that the former is worn more, and that
it has more cuts than the left. The reason is not
far to seck, particularly in a district where macadam
abounds As the crown of the road is higher than
either side, and as cars must keep to the right, there
is consequently more weight and driving strain on
the right tyre and wheel, with resultant increased
wear, The obvious remedy is to transfer the right
rear tyre to the left wheel and wrce versa after a
certain distance, which will depend on the wearing
qualities of your tyres. Finally put the rear wheel
tyres on the front wheels (shifting them fromright to
left at the proper time), and change the front tyres
to the rear wheels, shifting them also in due season.

(9) MR, DAVID MATSON’S TALBOT GCAR COMING DOWN THE RAKAI\ GORGE
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Applications ¢
2 for Patents.

Tue following list of applications for Patents, filed
in New Zealand dunng the month ending 20th
January, has been specially prepared for ProgrEss:

23760— W. Cusick, Koroit, Vic, :3 Means for assist-
ing cluld to walk.

23761—G. P. Van Wye, New York, U.5.A.: Vac-
uum insulated bottle and casing.

23762—The Deutsche Gasglublich Aktiengesell-
schaft, Berlin, Ger. : Gas-mantle.

23763— W, Steele, Mamunku . Shaft attachment for
engines and trucks, etc.

23764——A. Soderling, Bodie, U.S.A.: Ore-eat-
ment.
23765—]. R. Patterson, Wellington: Actoating

machine sheep-shears. )

23766— J. Leahy, Sydney, N.S.W. :” Sheep-shearing
machine,

28767—D. Lewers and F. 5. Greer, Sydney, N.S.W. :
Rabhbit-trap.

23768—G. C. Munns, Auckland: Lawn, etc.
sprayer.

23769—C. H. J. Genet, Christchurch: Fastening
bicycle-pump to frame.

23770—A. Smaill, jun., Dunedin: Milking ma-

. chinery.

23771—]. P. Rasmussen, Riverton: Electrical

insulating composition.

23772—G. and C. Hoskins, Limited, Sydney, N.S. W, :
Up-setting the edges of rolled metal plates.

23773—T. Firth, Wellington : Washing machme.

23774— J. Thomson, Gladstone : Tyre.

23775—]. Slater, Coolgardie, W. Aust.:
signal-flag.

23776—E. ]. Chilton, Masterton : Preventing can-
dles from guttering.

23777—R. M. Smith, Auckland : Drainage junction
and vent pipe.

23778—E. J. Graveson, Christchurch : Disinfecting
and washing fluid.

28779—F. S. Stace and H. J. Whitelaw, Woodville :
Race-starting machine attachment.

23780—Seay International Ice and Refrigeration
Machinery Company, Philadelphua, U.S.A.:
Production of ice and cold.

23781~W. J. L. Morton, Adelaide, S, Aust.:
Winding or unwinding wool, etc.

23782—H. M. Hardy, Unley, S. Aust.: Means for
securing sash-cords.

23783—H. C. Newton and A. G. M. Michell, Mel-
bourne, Vic.: Apparatus for use in connection
with check cipher systems.

23784—W. ]. Crossley and T. Righy, Menchester
Eng. : Manufacture of producer-gas.

23785—F. Sara, Yelverton, Eng.: Animal trap.

23786—]. Betty, Masterton: Dust, draught, and
rain excluder.

23787—W. C(Clark, Christchurch:
boots, etc.

23788—C. C. Bullock, Sydney, N.S.W.:
matically closing one-way gate.

23780—E. Henshall, Papanai : Friction host.

23790—F. ]. Cox, London, Eng. : Carburetter,

23791-IF. Qakden, Dunedin : Reinforced concrete
pole.

23792—R. . Johnson, Dunedin : Ware strainer,

23793—F. Tonks, Wellington : Chimney.

23794—R. H. Skipwith, Christchurch | Reinforced
concrete flooring,

23796—~N. de Latour, Gisborns : Backband fasten-
ing for harness,

23796—A. 8. Ford, Coromandel : Preventg to-
bacco from getting into lid of tin.

23797—A. L. ]. Tait, Dunedin :, Envelope-opener.

traffic

Soles of gum

Auto-

23798—A. L. ]. Tait, Dunedin : Pot-clearer,

23799—R. C. Gardiner, Johnsonville : Incandescent
gas-burner,

23800—H. M. Levinge, Okato : Altazimuth instru-
ment,

23801—]J. W. Mardon, Wellington, and G. Hudson,
Wanganui ;' Railway crossing alarm.
23802-—R. Muwr, Auckland : Char.
23803—R. IH. Johnson, Ravenshoarne -
beard.
23804—J. W. Mardon, Wellington, and G. W.
Hudson, Wanganui: Signol-wire adjuster.
23805—]. DMcHalick, Takapau: Road-making
implement.
23806—]. Dewhirst, Hokitika : School slate,
23807—S, Campbell and J. S. Gribbon, Romsey,
Vic. : Bucket support,
23808—W. J. Dunlop, Marshlands : Fire grate,
23809—H. P, Mortensen and N, P. Nielsen, Pal-
merston North: Liquefying milk-iroth,
23810—]. W. Sutton, Brisbane, Queensland : 01l
vaporser, ete,
23811—United Shoe Machinery Company, Paterson,
USB.A.: Inseam - trimming machine. (4.
Bates).

‘Washing

23812—D. Roberts, Grantham, Eng.: Internal
combustion engine.
23813—-1). Roberts, Grantham, Eng.: Internal

combustion engine.

23814—The American Linen Company, New Haven,
U.S.A.: Flax machine. (C. G. Cooke).

238156—A. Zabriskie, Paterson, U.S.A.: Fibre pre-
paring machine,

23816—R. N. R. Lindsay, Auckland : Metal shears.

23817—R. Millis, Dunedin : Fibre machine.

23818—]. Fisher, Dunedin : Brace.

23819—The Karsam Soap Company, Limited,
London, Eng.: Soap manufacture. (M, R, 4.
Samuel and A, A, Lockwoad).

23820—S1r W. Palmer, Bart., London, Eng., and
F. E. Blackmore, Reading, Eng.: Dough-
working, etc., apparatus.

23821—F, Delsie, Christchurch: Bicycle.

23822—H. Spear, Wellington : Spectacles.

23823—H. J. Cunmngton and R, C. Bishop, Christ-
church : Cotton reel.

23824— Joseph Baker and Sons, Limited, Lcndon,
Eng.: Dough-dividing machine. (J. Burus).

23825—J. C. L. Campbell, Achalader, Scotland :
Fruit preserving.

23826—H. L. Fmms, Napier : Docking and brand-
mg irom.

23827—R. Dixon and R. S. Watson, Islington :
Apparaius for mixing depilatory solutions,

23828-—J. Clegg, Christchurch : Go-cart cover,

23829—P. Browne, Waikino : Centrifugal thicken-
ing and separating machine,

23830—F. Giblin, Castlecliff: Boiler solution.

23831—]. Humphreys and W. Willis, Napier:
Draught, etc, excluder.

23832—T. J. Cahill, Auckland : Brake-gear.

23833—G. Norris, Dartmore: Tyre protector.

23834—P. 5. O’Neill, Kokiret : Boiler tube and tube
plates.

23835—]. T. Renshaw, Dunedm ; Boot jack,

23836—]. V. M. Risherg, Sodertelje, Sweden :
Emulsifying, etc., milk.

23837-—J. T. Hunter, Wellington : "Type composing
and distributing mmachine. Linotype and
Machinery, Limated.

23838—]. E. Frniend and E. H. Friend, Annandale,
N.S.W.: Turbine.

23830—]. H. Muwir and J, D. Muir, East Brunswick,
Vic. : Elevator.

23840—R. J. Fry. Carlton,
making machine.

23841-—A, Peddze, W. E. Pitt, and D. M. Fea,
Dunedin : Railway-carriage ventilator,

23842 —E. N. Waters, Melbourne, Vic. : Manufac-
ture of sodium-sulphate-reduction products.
23843—]. N. Caught, St. Kilda, Vic.: Marme

engine.

23844-—J. C, Drewet, Auckland : Fibre dresser,

23845---A. E. Bent, St. Xilda, Vic., and G. W.
Stewart, East Melbourne, Vic.: One-rail-rail-
way carriage and track,

23846—P. Cody, Ngahaurangs : Railroad tipping
WAEOon.

23847—P. O. von Hartitzsch, Wellington : Trolly
pole retriever,

23848—]. H. Beamish, Auckland:
buildings.

23849—C, F. Overtrn, Clydevale ; Clip twister for
atiaching cyclone droppers.

22850—R. M. Smith, Coal Creek Flat : Baled goods
indicator.

23851—H. R. Radford, Waimauku : Egg carrier,

23852—NMomnoiype Machine (Colomal Patents) Syndi-
cate, Limited, London, Eng.: Record strip
composing raachine,

23853—NMonotype Machine (Celonial Patents) Syndi-
cate, Limited, Tondon, Eng.: Perforating
machme,

23854 —W. T. Johnson, Wellington : Weather stop
for windows.

23855—S. A. Bradley, Merrigum, Vic.:
colour of fruit, etc.

23856—S. A. Bradley, Merrigum, Vic, : Composition
for treatment of tomatees.

23857—S. A. Bradley, Merrigum, Vic.:
crate for frut.

238568—A. J. Roycreit, Washi:
locality indicator.

23859—F. C. Mundt, Schoeneberg, Ger., and P.
Kruger, Charlottenburg, Ger.: Nitrogen com-
pound manufacture.

23860--F. P. Rudder, Derby, Eng. : Furnace,

23861-—V. G. Smith, Copenhagen, Denmark : Butter
washing.

23862—G. C. Chadwick, Melbourne, Vic. : Loading
coal from vessels, etc.

23863--G, McNab, Wellington : Tilting casks.

23864 ——T. J. Wilson, Nelson : Soap saver.

23865-—]. H. Beamish, Auckland -+ Roofing.

23866—]J. C. Benn, Sydney, N.S,W.: Extension
ladder,

23867-—A. Hedley, Dunedin : Salvage gear.

23868—C. T. Wilhams, Dunedin: Wmdow sash
hanging.

23860—]. A. Barker, Masterton ; Clothes line.

23870—]. Hope, Rangitukia : Trap nest.

Vic.: Horse-shoe-

Ventilating

Fixing

Packing

Fire alarm and

23871—]. Ford, Dunedin : Convertible perambula-

tor.

23872-—A. F. Hadecke, Rangiora: Threshing
machine.

23873—H. D. Mudie, Ballarat, Vic.: Gold saving
apphiance.

23874—A. D, Wilson, Stellensbosch, Cape Colony :
Separating minerals, etc.

23875—F, W. Cullimore, Christchurch :
table.

23876—F. R. Simmonds and W, Seifert, Takapan :
Catching Hax from stripper,

1908.

28877—]. A, Boyd, Wellington ; Parlour skittles,

23878-—]. A. Boyd, Wellington : Step ladder,

23879-—The Swiftsure Syndicate, Limited, Liver-
pool, Eng.: Separation of butter from cream
or muk,

23880-—W. C. Johnson, Sussex, Fng.: Water dis-
tributor,

23881—Houlder Bros. and Co., Limited, London,
Eng., aund G. Anderson, Shirley, Eng. : Storing
of chilled meat, etc,

23882—W. S. Simpson, London, Eng, : Uniting or
welding metals.

Balhard

23883—R. Klinger, Gumpoldskirchen, Austria :
Stuffing box and like packing.
23884—B. W. Benn, Meeniyan, Vic.: Milking

apparatus.

23885—E. S. Baldwin and H. H, Rayward. Wel-
lingion : Cutter for sheep shearing,

23886—T. Mitchell and W. Binns, Melbourne, Vie. :
Dust arresting and allaying medium.

23887—]. L. Cloudsley, jun., Surrey, Eng.: Gas-
meter.

23888—C. A, Parsons, Newcastle-on-Tyne, Eng.:
Machine for shaping turbine blades.

23889—]. T. Tuck, Christchurch: Xocking bolt
nuts in position.

23880—H. Macintosh and G. H. Baylis, Wellington :
Ornamental fan for advertising, etc.

23891—R. Brown, jun., lliord, Eng.: Stoppering
bottles.

23892—F. H. Trevellian, Wellington : Cash register.

23893—J. T. Mwwr, Wanganm* Butter pounder
and packer.

23894—F. A. Alcock, Melbourne, Vie, :
table.

23805—0. L. Ahrens and P. A. Schmitt, Hamburg,
Ger., and C. Molse and K. A. M. Wepfer, Bre-
men, Ger.: Meat-preserving process.

23896—A. H Kortland, Richmond River, N.S.W., :
Farm, etc., gate.

23897—F. W. Payne, Dunedin: Liiting water by
power obtawned from running water,

23808 —T. T. Cole, Dunedin : Fire escape door bolt.

23899—United Shoe Machinery Company, Paterson,
U.S.A.: Heel-building machine,

23900—F. R. Simmonds and W. Seifert, Takapau,
Trueing-up beater-har of flax strippers,

23901—H. Thorne and T. J. Littlewood, Melbourne,
Vic.: Footwear.

23902—H. C. Thomsen, Waingawa :
cocksfoot, etc., seed.

23903—W, Maddison, Gisborne ; Sleepingaccommo-
dation for railway carriages.

23904—R. M. Maunder, Palmerston North ; Curtain
pole suspender.

239056—M. U. Schoop, Paris, France : Scldering or
welding aluminium.

23906—]. R. Park, Dunedin : Regulation electric

Billiard

Threshing

potential.

23907—T. Aitken, Balclutha:| Lime and manure
distributor.

23908—W, E. Hughes, Wellington : Sprouting
bracket.

23900—A, H. Cotton, Rawene : Toy.

28910—W. J. Mann, Auckland : Forma tion of ferre-
concrete pile to facilitate driving.

223911—R. Cairns, Auckland: Interchangeable
double-ended electrical plug.

23912—] B. Grove, Wellington :
tyres.

23913—H., Herrenschmidt, Paris, France,: Manu-
facture of electric conducting products.

23914—C. B. Mann, Wellington : Notice plate for
post office letter box.

23915—United Shoe Machinery Company, Paterson,
U.S A, ; Lasting machine.

23916—A. J. Bmith, Cardiff, Wales: Lubrication
of axle boxes.

23917-—R. ¥. Carey, London, Eng. : Mechamsm for
opening and closing doors.

23918-—R. M. and A. Maunder, Palmerston North:
Cool chamber or provision safe.

23910—W. J. Roebuck, Opoho: Adjustable foot
for ladders,

23920—T. C. Smiley, Dunedin : Adjusting velucle
seats.,

23921 W, Ward and A. L. Jennings, Napier:
Flush for cisterns.

23922 —P. H. Shatler, Auckland, and W. Sully
Teddington, Eng. : Automatic coupling.

23523—]. Anderson, R. H. Free, and W. H. Hampton
Wellington : Cramp.

Tread-holder for
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A Problem of Re-building.

For the first time in our history a proposal
has been made for the censtruction of public
works without permanent addition to the
public debt. A large proportion of the latter
isreproductive, it is true, the railways paving
the larger proportion of the interest on their
construction cost, the settlers who borrow
from the “ Advances ” office, repaying prin-
cipal and interest by a given time, and the
Crows tenants under the Land for Settlement
policy doing the same thing for the moneys
borrowed for the purchase of their holdings
from the original proprietors. But every
pound spent on puolic buildings was, after the
practice of providing for a sinking fund was
stopped, a permanent additionto the aggregate
indebtedness of the;Dominion. The proposal
of the Prime Minister is to provide a fund
for the construction of all the new buildings
required to bring the public convenience up
to the requirements of a more extended period
than we have yet gone through. He claims
that if the site on Lambton quay, on which
the big wooden departmental offices now
stand, were cleared of those buildings and let
on lease, the rents would in sixty years repay
the principal moneys and meet all the interest
and incidental charges. Thus, we should
heve a new Government House, a new Par-
lament House, and new Departmental Offi-
ces costing together between £150,000 and
£200,000, without permanent addition to the
Dominion debt. This represents a salutary
principle which is alone good enough to entitle
the Prime Minister's proposal to the most
serious consideration. (f the finance of this
scheme is sound, there can be no objection
to its immediate acceptance, not only ior the
{ivesent case, but for all analogous cases.  The
soundness being demonstrated, the year's
surplus of the Consilidated Revenue could
start the work, the cost of which would be
repoid in due course of development by the
Lamoton Quay rents. Tt is a question for
business advice and actuarial calculation.
If the Prime Mipister’s propasal eventually
gives us these great buildings, and an
unbroken building fund as well, the result will
pe agood tradition of self-reliance.

Trom the ratepayers’ point of view it
cannot be said that the housing |policy
of the Tondon County Council has been
unsatisfactory. Taking dwellings alone,
the income has exceeded expenditure,
including repayment of loans and interest,
by £2,466. After paying for all repairs
up to date, there is a sum of £35,676 credit-
ed to the repairs and remewals account,
and the amounts paid for sinking-fund
interest have been £95,172. But there are
many who will think that, in view of the vital
importance of providing decent houses for
the poorer classes, the housing operations of
the Council would still have justified them-
selves had the firancial result been far less
satisfactory.

URCHASERS of Real Estate, either Houses,

Sections or Farms, should apply to H. Einest

Lewghton, 7 Featherston Btreet, or Hutt, who has
the finest selection on tho markes.

NOTICE TO ADVERTISERS.

Change Advertisements for next issue sheuld
reach “ Progress ” Office not later than the 1oth
inst., otherwise they will have to be held over,

Speaking of the Olympia show of 1907, admittedly
the largest and most representative ever held m
Britain, The Times says —It must be admitted this
exhibition comes at rather a critical moment m the
history of the British industry. Buyers have learn
ed caution, have acqured the prudent habito
demandmg extended trial and expheit gnarantee ;
which habit 15 anathema maranatha to the plausible
seller of ricketty combinations lacking more or less
hke motor cars. But to the makers of really sound
and trustworthy cars this is a matter, nct for
anxiety, but for comgratulation. If as is lhikely,
the next twelve months should witness the collapse
of a good many week houses, this will be no calamity
for the public, other than the shareholders, and 2
positive advantage for the strong and honest
establishments which survive.

'PHONE 20674.

W. Gray Young,

Architect,

5 Hunter Street,
Wellington.

H. BEKINS, Gunmaker, Pigshing Tackle, and

«  Sporis’ Goods Manufacturer, Locksmith, Tool

and Model Maker, 12A Featherston Street, Welling-
ton, N.Z. (reatr G.P.0.) Telephone 2166.

OFFICES TO LET

In suites, central position, Lambton Quay, with
strong rooms, well-lighted, electric elevator, moderate
rental. Apply—

The Wellington Investment, Trustes and Agency
Company, Limited.

REGORDS of local daity evenis in Photographic
Post Card form produced at ZAK'S KODAK
DEPOT, 24 Willis Street, Wellington, In this
branch we are ‘‘ right up to date.”
TO MOTORISTS, Users of Power, Stationary or
Marine. Is your Cylinder Cracked, Scored, or
Compression bhad ? If so, I can put it right, Cylinders
re-bored, new plungers and rings fitted on the shortest
notice. Magnetos repaired and re-magnetised. Up-
to-date charging plant. Inventors’ ideas and patent
work a specialiby. P. 0. voN HARTITZSCH,

Meachanical Engieer, 252 Courtenay Place (next His
Majesty’s Theatre}, Wellington.

position in the trade or profe
and ambition.

where you are, without losing

Theve is adsofutely
no charge for infor-
mation. Simply se-
lect from the list the
kind of occupation
you prefer, writing a
postal card to the
INTERNATIONAL

Wanted—Men to Fill Good Positions

The INTERNATIONAL CORRESPONDENCE SCHOOLS, that
great institution that has done so much in the past and is doing
so much evetry minute for working men and women, offers
vou 2 direct and easy way to help yourself to a most desirable

The I. C. S. plan enables you to help yourself right
pay ; without changing positions until you are ready o step

into the one you desire; without o3ligating you to pay more
than your present salary will afford no matter how small it is.

Pleaae explan, without fuither obligation on my part

ssion that best suits your tastg

an hour’s work or a dollar of

International Gerrespondence Schools,
SORANTON, I'A,, . 8 A,

how I can qralify for a larger salary in tae pos:-
tion before which [ have marked X

CORRESPONDENCE
ScHooLs, asking
how y.un can become
a success in that
position. By return
post you will receive
books, literature and

Telcphone Enginecer
Elee. Lightlng Supt.
Mechan, Englineer

Book hesper
Btenographer
Adverlisemant Wrlier

Show Card Writer Surveyor
Windew Trimmer Biationary Engineer
Commeranl Eaw CivIl Englneer

Illnstracor Buellding Contrnctor

Chemlist Archltee’l Draftsman
Tevtlle M1 Supt. Architect
Electriclan Structural Engineer

Elce. Englneer
Mechanfeal Drafisman

Bridge Engineer
Mining Englneer

helpful advice that
will surprise you.
Post the card to-day.

Cub out the above Coupon,
International Correspondence Sc

Name

Street and No.

mark it, and post to office of
hools, 4a, Dixon Street, Wellington
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The Care of the Teeth.

[By H. M. KrLeour].

* What causes the teeth to decay ?’ and * Why
do they decay so rapidly ? " ave questions which
every dentist is repeatedly asked, and we can only
reply that the trouble 15 caused by neglect or in-
ability to keep the testh perfectly clean. Decay
mast begm on the outside surfaces of the teeth, and
is caused by particles of food becominglodged about
the teeth and allowed to remaimn there unnoticed and
unmolested. Obviously, then, the only way to
prevent the trouble is to take every precaution to
keep the mouth and the teeth i a thorough state of
cleanliness, All teeth are not ahke in strength of
structure, and consequently when the weaker ones
are attaclked by decay the disease makes mors rapid
progress than in teeth composed of stronger material,
The necessity of a free use of tooth-brush and powder
canaot be too strongly impressed upen children,
and every parent shoulq see that his children make
a regolar habit of cleaning their teeth at least twice
a_day—mormmng and evening, The habit once
acquired will be a lasting one, and be of the utmost
benefit and importance to the children as they grow
up. From the age of six years onwards 1t is always
a gooa thing for children to be taken to a dentist at
tegular mntervals—say of three or four months—to
have a thorough and systematic examination of
their teeth made, and any defects that are then dis-
covered can be speedily remedied. Inught suggest
that a simple tooth-powder of the following formula
would bz a very good one.

Prepared Chalk 2 oz,
Powdered Orris Root 2 oz,
Pamice Stone .. .o loz.

in

Lighting Effect

as well as design of a country
house is made possible by
using our

‘Universal’ Acetylene
Lighting System

which has been a standard for
five years.

No Offensive Odour
Absolute Safety
Simple and Economical

Write for Catalogue and particulars fo

N.Z. Acetylene Gas Lighting
Co., Lid.
King's CHAMBERS, WELLINGTON,

and at
CHRISTCHURCH and DUNEDIN.

THE TRADE LIBERALLY DEALT WITH.

Tools for Engineers

Every Enginteer knows of the
fine tools made by the I, S.
Starrett Co. When a tool bears
Starrett's name you know that
it is of the finest grade steel—
is absolutely accurate—is the
best that money can buy.

At Reece’swe carry practically
a full line of Starrett’s tools,
Included in our stock are
Speed Gauges, Depth and Sur-
face Gauges, Screw Gauges,
Feeler Gauges, Drill Gauges,
Graduated Squares, Combina-
tion Sets, Compasses and Divi-
ders, ete.

PRICES AND FULY, PARTICULARS GLADLY
ON APPLICATION.

Edward Reece
AND SONS,
Colombo St.. Christchurch

BRITISH “LUXFER”
Prism Syndicate, Ltd.

LUXFER PRISMS, PAVEMENT
LIGHTS, FIRE-RESISTING,
ORNAMENTAL & ROOF GLAZINGS

MAXIMUM LIGHT, MINIMUM EXPENSE.

Particulers and Catalogues from Agents.
See llustrations November Issue of Progress.

Robert Martin,

LIMITED,

17 Manners Sireet,
WELLINGTON.

TO ENGINEERS AND ARCHITECTS.

SUN PRINTS

BLACK ON WHITE WHITE ON BLUE.

Technical assistance to Inventors’
Pabent Models.,

P. ELLIS & SON, 6 Evor Straet (off Tory Street),
WELLINGTON.

The Broadwood

Player Piano.

Combines with the Pianoforie the ability to play it

Can e played with the Player Mechanism or changed
for use as an ordinary Pieno by the simplest possi-
ble movement.

The Player Mechanism interferes in noway with the
Piano.

The Plano and the Player ars constructsd enlirsly in one
tactory under ons supervision.

Every nots of the Player has an mdependent action, aliow-
:ng"ajry tdeinct to be remadiad with the greatest possible
facility.

The Instrument ean be tuned without disturbing
any porbion of the Player parh.

Any Standard Musie Rolls can be used.

The Instrument can be purchased for cash oron the
deferred nayment system.

Hvery Instrument 1s guavanteed to maintain the
reputation which hkas attached to the name of
BROADWOOD for nearly 200 vears.

The English & Foreign
Piano Agency, Ltd.,
191 Queen St., Auckland.

8. COLDICUTT,
Manager.

PROPRIETORS OF

Humphries' Patent Window
and Scaffold Bracket.

Humphries Bros.,
Builders, Contractors,
and Valuators.

Wellington, N.Z, TELEPHONE 1655,

R. W. ENGLAND, JUN.

E. H. ENGLAND.

England Bros,,

Architects.

Telephone No. (44,
P.O. Box, No. 467.

!Somerset Bugldings,
[ 156 Hereford Street,
| Chyistchurch.

John Skinner,
Civil Engineer and Authorised Surveyor.

Estimates and Drawings pre-
pared and Contiacts uidzr-
taken for qlif classes of Con-
crele and Ferro-coycrele
Bridges and  Stiuctures
penerally . .

tioner Street,
NEW PLYMOUTH.

TELEPHONE 278
Dome P NE ST

'I‘HE STERLING ELECTRO-PLATING COY.,
Bilversmmiths, &c., 34 Lower Cuba Street, Wel-

lington, N.Z, Telephope 2482, Antigue Silver,

Copper, Bicycle and Motor Work a Speciality.
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BUILDERS AND CONTRACTORS, Etc.

THOMAS ANDREWS,

PLAIN AND ORNAMENTAL
Plasterer and Architectural Modeller.

Importer of Every Description of Plasterers’
Materials.

Fibrous Ceilings and Cornices a Speciality.

PLASTER AND CEMENT YARD :
154 OXFORD TERRACE AND GLOUCESTER STREET,
CHRISTCHURCH.

TELEPHONE 1040.

A. H. WEBB,

Builder & Contractor,
CHRISTCHURCH.

MACHINE JOINERY WORKS ]

Corner of MONTREAL AND BROUGHAM STREETS,
SYDENHAM.

Estimates furnished for all classes of Build-
ings, &c., Town or Country.

TELEPHONE I131.
J. LEE & SONS,
Painters and Decorators.

IMPORTERS OF LATEST DESIGNS
IN PAPERHANGINGS.

Corner of Armagh & Manchester Sts.,
CHRISTCHURCH.

ESTIMATES FURNISHED. TELEPHONE I103Q.

Graham & Greig,

Builders and Contractors.

109 St. Asaph Siveet,
Christchurch,

Plans & Esttmales
Furnished,

TELEPHONE 1001.

Ashton & White,

Builders and Contractors.
Joinery Works ;
188 Madras Street,
Christchurch.

TELEPHONES: 1003 PRIVATE.
2195 BUSINESS.

W. H. Bowen,

Builder and Contractor.
13 Madras Street,

Chas. Judd

IRONFOUNDER and ENGINEER
— THAMES, N.Z.—

Manufacturer of......

MINING AND SAWMILLING MACHINERY
BATTERIES, TIMBER JACKS
AND ATL
GOLDFIELDS REQUISITES.

Bole Manufacturer for New Zealand of the
WATSON & DENNY Grindmg and
Amalgamating Pans.

CHAS. JUDD - THAMES, N.Z.

”

TELEPHONE No, 2298,

S. SMITH & SON,

EsTABLISHER 1875,

RUBBER STAMP MANUFACTURERS,

279 Tuam Street, West,
CHRISTCHURCH.

,Lodge Seals, Movable Daters, Facsimiles,
Monograms, etc.

Stamps for Marking Linen a Speciality.

ORDERS PROMPTLY ATTENDED TO.

PROPRIETOKS, TELEPHONE 1637.
Papanui Joinery Works & Timber Yards.

Thos. Henshall & Son,

Contractors.
Building Work of Every Description
Undertaken.

Christchurch. Estisnates Furnished.

Canterhury Builders

If you require New Zealand or Foreign
Timbers in any quantity, Picton Cement,
Stone or Hydraulic Lime, T.T. or O.K. Stone,
Fancy, or other Bricks, Pipes, etc., let us
quote you.

We will undertake to deliver with the
least possible delay, and fumish only the
best obiainable always.

PrROMPIIIUDE | SATISFACTION |

REESE & BUDD,

WEBB & BUNZ,
Photographers,

MACHINERY AND INTERIOR VIEWSs oF FACTORIES, ETOC.’
A SPECIALITY.

Colombo Siveet,
Chyisichurch.

Cotombo and St. Asaph Strests, CHRISTCHURCH,

Mantel-pieces a speciality
Jobbing work of all descriptions.,

! A. O. Woods,
! Builders' Joiner,
[ Shop and Office Fitter.

i 6o Dusham Street,
Cheistchurch,

Estimates Given,
Call or Write.

EsTiMATES FURNTISHED oN SmortTnsT NoTICr,

Alexr., Dale,

Builder & Conitractor,

03 Cashsl Sireet,

Cashmere Cycle Works,

A. MOODY, Proprietor.

CYCLE REPAIRS A SPECIALITY.

Corner of Colombo and Sandyford Streets,
Sydenfiam, CHRISTCHURCH.

MANTEL-PIECE WORKS.

% W. Fehsenfeld.

i Shop and Office Fitter.

Mantel-pieces a

Speciality.

I 214 St Asaph Street,
I Christchurch.

Esiimaies given on shoriest notice.
Town and country work underiaken.

A. Menzies,

Plasterer.
{Plain and Ornamental)

St. Albans, 202 Moorhouse Avenue. -
Christchurch. Chyistehurch. Chrisichurch.
TELEPHONE 1535. JOINERY. OFFICE AND SHOP FITTINGS.

S. C. Stubberfield,
Diamond Mounter,
Gold and Silversmith,

Moller's Buildings.
Worcester Stveet, Choistchurch.

Packer & Jones,

Builders and Contractors.
Paanters and Decovators.
14, 27 & 29 Bgazey AUG%MG, Tumber Mevchants,
Christchurch

Mace & Nicholson,

Builders and Contractors.

I; 1 Majortbanks Street,
i Wellington
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ﬁARTMANN’S ANTI-GORROSIVE PAINT

“RED HAND" BRAND.

HicH-cLAss, Elastic, Enamel. Paint. Does not crack or peel

off, has great covering power, and its lasting qualities will
outlive several coats of ordinary paint. Highly recommended for
its protective qualities to buildings, iron work, outside and inside
work, and for all purposes where a first-class paint is required.

LACVELY A . AHigh-class Japan Enamel Paint, of exceptional

PROGRESS. FEBRUARY 1, 1908.
FINELY GROUND.
WILSON'S No WASTE. BRAND.,
HYDRAUL[G LlME Tue Brst BuiLDING LIME......
SeTS 1IN WET oR DRY PosiTions.
TRaDE * Marx. MANUFACTURED EY
AUCKLAND. WILSON'S PORTLAND CEMEXT CO.,
Agents tn C LimiTED.
ESTABLISHED 1878, every Cenlye. Auckland.

quality, for decorative work., Po S
durability of finish. Can be toned to suit any colour.

For ships’ bottoms.
HARTMANN’S ANTI-FOULING COMPOSITION. As 51 oplied . to

H.M. Warships, and the principal shipping companies of the world.

wevs: FRANK GRAHAM & SON,
200 Hereford Street............ CHRISTCHURCH.

Telephone 1810.

F. B. HUGHES,

New Coronation Studio.
2 VICTORIA $QT ARE, CHRISTCHURCH.

Specialist in  acing, Trotting, and Prize Stock, also in
Flashlight Photography.

A Motor always ready for Country Engagements,
Mt Y = e W Y a2 s d VLV |

SOUTHWORTH & PETERS,

Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES

159 Salisbury Street, Write us for
CHRISTGHURCH. Free Estimates.

JORDAN PATENT HOT WATER BOILER.

— 203 Gloucester St.,
e _.\‘\.: Christchurch, N.Z,
Mgz. Jorpan, Nov. 2, 1906.
Dear Sir,—In answer to
your enquiry as to the
efficiency of your Patent
Tubular Boiler as a heater
S — —¢/} for a domestic hot-water
= * service, we beg to state that
we have given it a thorough trial, and are satisfied that for economy of
fuel and rapidity of heating there is nothing in use to equal it.
Yours faithfully, CoLLINs & TTARMAN,

seleagent THOMAS E. HAMMON,
80 Lower High Street, CHRISTCHURCH. PLUMBER.

Oy
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‘Ideal” iz,

FOR WARMING ALL KINDS OF BUILDINGS.

Meet Every De-
mand made
npon them

for
Reputation
Reliability
Efficiency

AND

Economy.

“IDEAL” Heating Appliances were awarded the Grand
Prix at Paris in 1900, and again at St. Louis in 1goq. These
were the only prizes awarded to any Manufacturer of Heating
Goods.

Architects and others are, therefore confidently assured
that in specilying **IDEAL’’ Heating Goods they will get
Ideal Service and the utmost satisfaction as to results, at the
smallest running cost.

Over 40 ‘*ldeal >* Heating Installations supplied in N.Z,
to date.

JENKINS & MACK, Wellington.

SOLE AGENTS FOR NEW ZEALAND.

Hughes & Hansford,
@ 6
BUILDERS and
CONTRACTORS,

Winchester St., North Linwood,
CHRISTCHURCGC H.

The Wellington Motor Garage.
25

W. H. TRENGROVE, P. E. PETHERIGK,
Late Foreman Messra. Inglis Bros. Lata Foreman Rouss & Hurrell Carriage Ridg. Co.

TRENGROVE & PETHERICK,

PROPRIETORS.

MOTOR CARS of all makes thoroughly Cverhauled and Repaired.
PISTON RINGS Fitted. RE-BORING CYLINDERS a Speciality.
Compression Guaranteed.

TYRES and TUBES VULCANIZED and RE-TREADED at shortest
notice by Latest Appliances.
All kinds of BODIES and TONNEAUX built to Order. Cars Stored.

NOTE ADDRESS : TELEPHONE NO. 2603.

9 HARRIS STREET, WELLINGTON.
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