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SOLE AUSTRALASIAN AGENTS FOR: I
KRUPP Ball Mills, Stamp Batteries, Vanners,
and Mining and Dredging Machinery of every
description.
English Cyanide Potassium and Sodinm.
WHITE CROSS Steel Wire Ropes.
ESCHER-WYSS Turhines, Eic.
STAHLWERK’S-VERBAND Iron Works.

N

- Noyes DBros,,
' I, CRAWFORD STREET,
DUNEDIN.....

And at Sydney, Meclbourne, Adelaide,
Perth and Brisbane. 4

THE MARVELLOUS

) -
ABSOLUTELY BEST VALUE IN COLONY.

THE FEATURES o\

Quarter-Plate—31b. Weight—Lenses of Large Diameter, and
Single Achromatic of Best Quality—ris Diaphragms—Stops,
from 8 to 32—Revolving Magnifiers, magnifying at 4, 8
and 12 feet—lIsochromatic Screen—Body, made throughout
of Mahogany, covered with Morocco-Grained Leather of very
handsome appearance—Rising Froat, for taking high objects
or avoiding too much foreground—Shutter : Bulb, Time, and
Instantaneous Exposures—Sheath very easily Loaded with
Plates or Films.

PRICE "30s. COMPLETE

WITH BOOK OF INSTRUCTIONS.

Postage to any part of New Zealand 1s. 6d.
Complete Qutfits from 8s. 6d., postage extra.
Order a Kalon at once, as the supply is limited.

WATKINS, STERICKER & €O., Ltd.,

Manufacturers’ Agents and Importers,
WYNDHAM STREET - - - AUCKLAND.
SoLE AGENTS FOR THE ¢ Karon’ CAMERA.

Watch the
Movements
of the
World’s

Hence our supremacy in
the various branches of

L ]
our bhusiness. '
Sl
TOOLS FOR ENGINEERS.
TOOLS FOR WOODWORKERS. LABOUR-
TOOLS FOR TBE GARDEN AND FARM.
APPLIANCES FOR THE HOME. SAVING
ALL EMBODYING THE LATEST IDEAS. DEVICES.

e

“HORSE BRAND"
LUBRICATING OILS
and the Famous
“ILIOCLYDE”
CYLINDER OIL.

GUNS, RIFLES, AND
AMMUNITION,

The Finest Stock
in the Colony.

A Great Stock of Up-to-Date Hardware in Every Department.
Inspection and Correspondence Invited.

EDWARD REECE & SONS,

Colombo Street - - - - - CHRISTCHURCH.
ESTABLISHED 18s6.

LIENKINS STANDAR
[y 0 PACKiNg

Importers and

L) Manuiacturers of

y Engineers’ and
Plumbers’ Reruisites.

IN STOCK:

Brass and Copper Tubes
Condenser Tubes

Brass and Gopper Shests
Brass antl Copper Rods
Deita Meatal Reds

Muntz Metal Rots

Richard’s Plastic Metal + Saved us its cost many times over.”
Copiper Ingots

Tin Ingots « Best steam Jointing we have used.”

Sole Agents for Jenkins’ Standard *96 Packing.
Beware of imitations. The Genuine is always stamped with Trade Mark like cut.
g6 will not Rot, Burn, or Blow Out, and will last as long as the metals which hold it.

‘ We have had Jenkin's '8 in a joint for over

A FEW EXTRACTS FROM TESTIMONIALS:
three jears past, which we could not keep tight

Jenkins & Mack,

Engineers, Coppersmiths, Brassfounders,

and Metal Merchants,
WELLINGTON -~ - -~ - NEW ZEALAND.
Best and Cheapest Jointing on the Market. [

WMANUFACTURERS
OF;

Steam Valvas, Screwsd
Steam Valvaes, Flanged
Steam Cocks, Screwsd
Steam Cocks, Flangat
Steam Reducing Valvas
Safaty Valves

previously for more than four months at a time, and it Gaups Cocks
is still tight."” Ejectors
Luhricators

Tinc In!nts

Rolled Zinc Boiler Plates
Steatn Gauges

Vacuum Gauges

Boiler Water Gauges, Etc,

A FAIR OFFER.—Use Jenkins' *96 Packing on the Worst Joint you have. If it is not as we
represent we will refund the money.

We invite steam users to Write us Direct.

Machinery Brasses

Phos. Sronze Castings
Gunmetal Castings
Copper Steam Pipes, Ete.
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THE“TANGYE”

Gas Engine and
Suction Gas Producer

Far yéo with
“Anthracite
or Gas Coke.

ON ORDER FOR, OR SUPPLIED INTO, THIS COLONY:

CES Size .. For 4% Maxmum B.H.P.

FS Size FOR © v "

JS Sm;ze FOR 29 " ., (twoon order)
KS Size FOR 39 " .

0S5 Si1ze FOR &8 . .

PS Size FOR 11§ . .

Catalogues, Quotations and Copies of Testimonials on
Application.

Working.with Gas Colke it is a SAFE STATEMENT that
50 BRAKE HORSE POWER can be produced at a cost of
10d. PER HOUR.

SOLE REPRESENTATIVES :

¢! JOHN CHAMBERS & SON, Ltd.

AUCKLAND, WELLINGTON, DUNEDIN, CHRISTGCHURCH, WANGANUI.

The"CADILLAC"

The
Car
that
Climbs.

Sole Agent for Wellington and Wairarapa
Districts, from whom Catalogues and all
Particulars can be obtamed :

MATTHEWS' MOTOR GARAGE,

12 TARANAKI STREET EXTENSION - - - - WELLINGTON.

Frank C. Matthews.

GTRAKER GTEAM \/EHICLE

(As Supplied to the AUCKLAND and WELLINGTON
Crry Couwncirs for Haulage of Road Metal)

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

Write for Catelogues containing Photos of Velicles for all Classes of Work.

N.Z. Representatives—

HEATH & ROSS,

HUNTER STREET, - Weltington.
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Twice as eficient as Ordinary Glow Lamps. Light lmmediately
oun Switching on. LAST LONGER. Cost of Renewals same as
Glow Lamps. No Delicate Parts to get out of order,

PERFECT DIFFUSIGN OF LIGHT,

GENERAL ELECTRIC C0.’S Generators, Motors, Are Lamps and Appli-
ances Supplied from Stock.

ELECTRIC MOTOR DRIVES FOR MILLS, FACTORIES AND WORKSHOPS.
Estimates Furnishrad for Elsotric Lighting and Power lustallation of any Magnitude.

A. E. B ROWN, Elestrical Engill:er & Contractor,

Office and Workshop : MARTIN STREET,

CHRISTCHURCH.
+4+444
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Highest Award at St. Louis Exposition, 1904.

Nohel's Explosives

GLASGOW,

Gained the
Highest Award,

THE

“GRAND ||
PRIX,”

For Excellence
of Manufactures.

¥

;] Cartridges loaded
4 with Nobel’s Sporting
<4 BALLISTITE and
“ EMPIRE” SMOKE.

| LESS POWDERS are
: Unagualled.

A

USED BY
SPORTSMEN
ALL OVER THE
WORLD.

WHOLESALE AGENTS :

Il w. M. BANNATYNE & CO., Ltd.,

WEBELILINGTON. ‘
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THE “ANDERSON” ANTI-VIBRATION :. = .

INCANDESCENT GAS BURNER .}

rna—
—
—

Patented in afl Countries.

THE CHEAPEST AND MOST SCIENTIFICALLY DESIGNED ANTI-VIBRATION
BURNER ON THE MARKET.

PROLONGS THE LIFE OF MANTLES FROM 8 TO 15 TIMES THEIR
PRESENT DURABILITY.

% British Manufactured Goods.

ADVANTAGES.
Dogrs Nor OBSTRUCT THE DOWNWARD FREE FROM ROARING.
LIGHT. MANTLE Rop SECURELY HELD FAST OR
PATENT ANTI-VIBRATOR AND BURNER INSTANTLY RELEASED IF BROKEN,
COMBINED. QrparITE RING FITTED TO EVERY
BURNER TASILY AND INSTANTLY BURNER HEAD.
. . DETACHED FROM NIPPLE. Fvery BURNER FITTED WITH A
Ordinary Anti-Vibration  ynps Nor T1GHT BACK. $FANDARDISED BRrASS NIPPLE.

Burner,

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

s rssone GAS LAMP

HIS Lamp has been scientifically tested in London, Paris,

Berlm, New York, Chicago, $t. Loms, Boston, and various

other British and Foreign towns. Ail tests show Maximwum
Efficiency.

Tt has been applied to Docks—over 200 installed in one
Dock, It has been applied to streets too nurerous to spectfy.
A typical installation may be seen 1n Whitehall and Parliament
Street Westmmster, saving over £100 a year in cost, and
giving seven times the amount of Iight of previous
system.

It has been applied to various Halls, Hotels, Shops,
Railway Stations, and various other establishments.

COMPARED WITH COMPRESSING SYSTEMS

WE Expense of Special Service, Increased Leakage Losses.
Expenditure for Power. Cost of upkeep of Compress-
AVOID ing Plant. Dependence of whole service on working of
Power Actuated Pumps, and various minor drawbacks.
A street may be transformed in a single day by installing
Scott Snell Lamps, without disturbing street surface
or traffic.
Free of Cost, by means of Waste Heat, this Lamp
provides iiself with compressed air at nearly zlb. per square
mch pressure.

COMPOSITE BODY LAMPS.

Specification—These Lamps are constructed with detachable
reservoirs and cylinders, making any part replaceable in a few
mmutes.  Adjustment is much sunplified. Working parts
operate on knife edges. Weight considerably reduced. Working
parts may be removed and replaced by spare section, and an
TyPE OF DOUBLE BURNER LAME. examination or re-adjustment made at lelsure. TYPE OF SUSPENSION CIRCULAR

1,200 C.p. Guaranteed gas consumption, 15ft. per hour. Lamp. Over-all height, s4in.
Consumes 28ft. per hour. Width 16in. without globe.

Sous Licexszes a0 ) ANDERSON &2 CO_, Ltd.,

MANUFACTURERS !

Lighting Enginecers and Contractors,
753 Farringdon Road, LONDON, E.C.

TELEGRAMS : * DACOLIGHT, LONDON."
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e BLUTHNER

World’s Foremost Piano.

BRILLIANT TONE
SUPERB APPEARANCE I/
PERFECT CONSTRUCTION

Inquiries
are invited.

EASY TIME
PAYMENTS

can be arranged
when purchasing

The Bluthner.

TUNING

is carried on by

an English Expert,
specially brought
out for the .......
purpose.

; P Telephone 1987.
= A

WELLINGTON PIANO CO.,

LIMITED.

53 MOLESWORTH STREET, WELLINGTON.

CES S 4 4404300040004 0400000064094 004040002000

:

A. & T. BURT, Ltd.

-»

MARERS OF

weor  Engineers,

MACHINERY, %D UNEDIN.

MINING MACHINERY A SPECIALITY.
DREDGES ! \ SOLE MAKERS OF
ENGINES ittt Calder’s Patent Stone Crusher.
BOILERS ' ‘ (DOUBLE ACTING)
PEL/,TON WHEELS ‘ } Capacity, 15 Tons Per Hour.
. A t b de f

PUMPS 1 Crocher 10 be seen at work.. .
PIPES il This Machine is @ Decided Improvement on
FI,UMING, Erc. | \ Existimg Types.

BRANCHES

Wellington, Anckland, Christchurch, lavercargill, Port Chalmers.

........ ENQUIRIES SOLICITED. ... ....

CEEPEE PGP EEEE 4420400044000 0 080000000000 040004

o R

The Successful FORD
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i Forp MopsL “F.”" 12-14 H.P.

THE General All-round Car for the man who wants a Powerful,
Comfortable, and Fast Tourmg Car for five people, capable of
taking all kinds of roads, at a moderate investment, and low cost
of operating and maintaining.

Specifications of Model “F.”
Motor, Ford two-cylinder horizontal opposed ; weight, 14c01b;
wheel base, 34in. ; wheels, join.; tyres, 3iin. double tube: speed,
35 miles an hour ; colour, rich dark green, yellow running gear,

To arrive shortly, Ford Model “ N ” Ranabout, price £225.
Motor, four-cylinder, vertical , 15 h.p.; speed, 40 miles an hour.

Ford Model “K"—Motor, six-cylinder; 40 h.p.; speed,
50 miles an hour, down to four miles an hour on the high gear.

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

THE AUTOMOBILE COMPANY OF N.Z.,

16 JOHNSTON STREET- - - - - WELLINGTON.

:
:
:
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Ever Ready...

Roofs

' ROOFING Fiat

4t

THE PARAFFINE PAINT COY., San Francisco.

Samples and Prices from ESTABLISHED 1884.
J. BURNS & CO., LTD., Auckland. E. REECE & SONS, CHRISTCHURCH.

H. WILLIAMS & SONS, Napier. G. L. DENNISTON, Dunedint.
JAMES W. JACK, Wellington. THOMSON, BRIDGER & CO., Invercargill.

oo

Why be Cold

THIS WINTER?

WHEN YOU CAN

WELSBACH
RADIATOR

il
NO DIRT. NO SMELL.
INTENSE AND PURE HEAT.
PERFECT COMBUSTION.

¥l

Can be easily carried from one room
to another, no flue being required.

)]
2d. for 3 hours.

Compare this with coal.

STOCEED IN ALL SIZES BY

Welsbach Light Co. of Australasia,

IIMITED.,

VICTORIA STREET, WELLINGTON.

—
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VoL. I.—No. 10. MONTHLY. ]
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[PrICE: 6d Per Copy; 6/6 Per Annum posted,
or in advance 5/-

Business Notices.

Procress will be mailed vegularly every monih fo any
address in the colony on prepayment of the Annual
Subscription —G/6 per annum posted, or in
advance, 5/- To Australa or Umifed Kingdom,

5/6 in advance.
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The Editor tnvites contributions (which must bear
name and addvess of sender, not necessavily for publi-
cationy dealing with progress wmade in any process ov
method divectly or tndivectly connected with mechanical,
industrial ov commercial work. In no case can
rejected copy be relurned unless accompawied by ad-
dressed envelope beaving half-penny stamp ; neither
cawn the Edifor enter info covrespondence concevming
rejected contributions.
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All commumcations to be addressed : ** The Editor,
PROGRESS, Progress Buildings, Cuba street, Welling-
ton.” Telephone 2234.
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In case of change tn address, or {rvegularity of this
papers's delivery, subscribers should send immediate
wnotice.

Progress

With which is Incorporated
The Sctentific Mew Zealander.

Published Monthly by Baldwin & Rayward, Patent
Attorneys, 71 Lambion Quay, Wellingion, N.Z.

EDITORIAL COMMENT.

. g

New Mail Contract.

Dxraiis of the new mail contract, recently ratified
by the Commonwealth Government. must be so
well known to PROGRESs readers as not to reruire
any expression of detail here. That there has been
a considerable amount of political “ ware-pulling ”
(which is apparenily mseparable from * good™
Governmert) in the completion of this great con-
tract 15 beyond question, for in the first place the
contractors and suppliers of the new ships have
no reputation outside of the bwlding of tramp
steamers. A few exceptions may Dbe mentioned
in small vessels hke the Bombala, Riverma and
Westralia—ships well enough known to many New
Zealanders—but to compare, in pomnt of capabihity,
a North of England firm lhke the Lamgs (which
only builds ships, and not the engmes} with such
Clyde builders as the Fairfield Co., of Govan, and
Caird & Co, of Greenock, both of which have
supplied the majonity of the ships that have made
the Australian Mail Line famous for the past twenty
years, is not only absurd, but 1s calculated to prove
the means of engendenng very serious doubts
as to the future efficient carrying-out of the great
contract, In extension of our views we only have
to quote the remarks made regarding the new
coniract by Mr, John Paxton, of Sydney, who is
one of the best-kmown authorities on shipping
affairs in the colomes. Mr. Paxton 1s night when

he said that “ the Commonwealth Government
do not seem to reahse the fremendous undertakmg
before them,” for the terms of the contiact require
that vessels are to be employed that would be twice
the size of the magmficent ships Mongoha and
Marmora, of the P, & O, Co  As a matter of fact
the total number of steamers afloat at the present
time that would approach this size is about
four; therefore, any such sum as £400,000,
set aside m the contract for the bulding of each
vessel, 15 totally madequate. Thus, n order to
bring the proposed nine new ships up te the standard
of efficiency of the P. & O. Co.'s wvessels, it will
take a sum 1n excess of /goo,coo over and above
the amount that it i1s proposed to expend on the
fot. Mz Paxton further states that “ the precise
sum depends upon the fittings and the machinery,
and this is the point which the Commonwealth
Government have noi conmdered.” We cannot
but concur with Mr. Paxton in that, although
the contract loolks genuwne on the face of 1t, there
is a feeling that something has not vet been dis-
closed, not perhaps necessardy on the part of the
Commonwealth Government, or actuaily on the
side of the contractors ; while the agreement looks
uncommonly like one which, to use a shipping term,
has beer entered into chiefly to * beer ” money.
In the present instance the contract s so one-
sidely in favour of the Commonwealth that the
utmost care requires to be taken to safeguard
against the possibility of a lcophole of escape for
the contractois. The mere deposit of £z2,500 in
cash, and a guarantee of a further sum of £25,000,
although representing substantial sums of money,
does not by any means indicate the amount of
security called for under the agreement, because
the option of a ten years’ mail contract carrying
subsidy ¢f £125,000 per year for a sum of /27,500
135 one which hundreds of ianvestors, 1n the Qld
Country and m Australia, would be glad io take
an interest in with a view to unhmately disposing
of the contract at a handsome premium to some-
one else. Perhaps this 1s an aspect of the business
with which the Commonwealth Government 1s not
particularly familiar, and in any case we cannot
do more than come to an omaion that the new
contract, if 1t 15 really to be an mmprovement on
the old order of things, 1s highly desirable for the
Commonwealth, but mneed not be considered
seriously by New Zealanders, for after the new
mail vessels have called at all the chief ports m
Australia, with the terminal at Brisbane, we
wonld have nothing to gain on our arrangements
with Spreckels and the direct lmers. Then again,
the openmg of the Panama route, 1n 1914, will
prove an event of the greatest significance to this
colony. With erther Auckland or Wellington as
the first or last port of call, we shall have a ronte
but three-quarters of the distance of the present
PBrindis1 1hmerary, and mdubitably one of the best
opportunities for steam commumcation m the world.
We are grafified to learn that the P, & Q. Co. 13
to alternate with the Lamng vessels i the new
regulations, and, also, that the conditions of the
P, & O. Co.’s running are fixed by the Imperial
Government, so that that established system of

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

Line.

The Exhibition.

SPLEYDID progress 1s bemng made with the construc-
tion of the Exhibition buildings, and everything
seems to be well advanced in connection with the
arrangements made for accommodating the large
number of visitors expected at the opening of the
Exhibition in November.

In the latest weekly progress report issued by the
Commussioners we observe that the routine work
15 satisfactority proceeding, but we particularly
note that at a recent meeting of the Agricultural
and Pastoral Committee of the Exhibition it was
decided that an award of fifty pounds (£50), firsty
and twenty pounds {£20), second, be given for the
best collective exhibit, comprising the best display
of wool in grease, representing the principal breeds
of sheep in this colony. These prizes to be limited
to district displays. Further prizes of twenty
pounds {{z0), first, and ten pounds (£10), second,
will be given to the best individual exhibit of wool,
grown and shown by the exhibitor himself. Medals
and certificates of exhibits will also be given for all
descriptions of cereals. Tt has beem asranged so
that next season’s wool will be available for the
Exhibition to receive wool exhibits up to the 15th.
December next. Special applications for space
for wool exhibits will be received at any time now,
and will probably close about the 1st. of November.
Another item of interest 1s found in the notification
that advice has been received from the Hon. the
Minister in charge of the Exhibition, authorising
the expenditure of {ive hundred pounds {{s500) in
connection with the Natural History Commitiee’s
request. A meeting of the Commitiee will shortly
be held to make all arrangements in connection
with this section.

IMPORTANT ANNOUNCEMENT.

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

editorship of
FRANK T. BULLEN

will appear in September issue of PROGRESS, on the

PROGRESS OF NEW ZEALAND'S
MERCANTILE MARINE.

Mr. Bullen’s highly interesting preface will
traverse the earhest attempts made by New
Zealand to establish a trans-oceanic service, to-
gether with reminiscences of our Home shipping.

The U.5.S. Co., Northern S.8. Co., Huddart
Parker Co., N.Z. Shipping Co., Shaw, Savill and
Albion Co., etc. will assist us with illustrations of
some of the earliest and newest vessels trading
to the colony.

Order Septembel ProGRrEss early.



Surmnham, 1in Dutch Guiana, has the smallest
range of temperature of any place 1 the world.
In summer the average 18 78 degrees, and in winter

77% degrees.
LR I
The total immigrants to Canada during the
financial year iust ended numbered 175.000—the
largest on record, and 20 per cent. 1 excess of the
previous year's total,
B ook ok & ¥

A first-class battlestup, which costs over a
million to build and fit out, takes upon an average
three years to construct, and nearly as long to
pull to pieces, after being thirteen years or more
in active service.
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Metal does not rust in Lake Titicaca, South
America. A chain, an anchor, or any article
of iron, 1f thrown in this lake and allowed to remain
for weeks or months, 1s as bright when taken up
as when it came fresh from the foundry.

* ok kok ko

The empirics are still curing sea sickness, and
the world is still poorly when 1t ventures on the
wave., Those who collect these remedies will
be Jinterested to hear of another invention for
the purpose. It is a steel cap, heated by electricity,
to be apphed to the head, and is the invention
of a gentleman who bears the appropriate name
of Herr Kappmeler, of Alsklosta. The idea is
to correct the anemia of the brain which is assumed
to be the cause of sea sickness.
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Recent figures give the June U.S, output of
anthracite and coke pig iron at 1,936,000 tons,
which is at the rate of 23.232,000 toms a year,
and is the highest record for any one month’s
production. In 1503, the year of the previous
maximum output, the anthracite and coke pig
iron production for the first three months was
4,453,873 tons, while for the same three months
this year it has been 5,309,500 tons. The output
for the first three months of 1904 was only 67
per cent. of the current figure.

¥ ¥ Kk k K K

It has been shown by recent experiments that
the power of germination with plant seeds 1s not
destroyed, but only suspended, by extreme cold.
1t is impossible to produce any more intease cold
than that obtained from liqud air. Seeds of
barley, cucumbers, peas, sunflower, and some
other plants have been kept in liquid air 110 hours.
When taken out and carefully and slowly thawed
for fifty hours, and planted, they have sprouted
as well as if they had never been frozen. Life
had merely been suspended suddenly, locked
up within its material investment before there
could be a possibility of the least entrance of decom-
position,
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The Wellington Harbour Board has accepted the
tender of Palmer and Co., of Wellmgton {represent-
ing Rice and Co, of Leeds}, at £523, for 1ts new hy-
draulic accumulator. The amount includes duty.
The other tenders which the board considered
were from Richardson and Blair (Glenfield and
Kennedy, Ltd., Kilmarnock), fs542 175 6d.;
Riley and Holmes {Armstrong, Whtworth, New-
castle-on-Tyne), £585 ; Greenshields and Co. {Full-

erton, Hodgart, and Barclay, Ltd., Pasley),
£635. In each of these cases the tenderers mcluded
the duty. Imformal tenders were sent by A,

and T. Burt, Ltd.,, and the Sydney Hydraulic
Engineering Company.
* %k k k ¥k %

Two miles from Kamakura, and about 20 from
Yokohama, in Japan, on a terrace near the temple,
sits the most gigantic idol in the world. Tt s
the brazen image of a deity, and dates from the
reign of the Emperor Shomu, who died A.D. 748.
The dimensions of the idol are colossal. His
height, from the base of the lotus flower upon
which he sits, to the top of his head, is 634 ft. The
face 15 16 ft. 1 lengih and ¢f ft. wide, the eyes
are 3 ft. gin. from corner to corner, the eyebrows
sl ft., and the ears 8% ft. The chest 15 20ft.
in depth, and the middie finger 1s exactly 5 ft.
long. The 36 leaves of the lotus throne are each
10 ft, long and 6 ft. wide.
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An interesting subject is the speed of different
animals, and recent sfatistics have been given
by an expert who has been making experiments,
The Russtan wolf-hound’s speed, 1t seems, is 75 fi.
a second, while the gazelle attains 8o ft. a second.
Aided by its wings, the ostrich is the fastest runner,

PROGRESS.
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sometimes makmg 98 ft. a second, an enormous
speed. In measured flights, the Virginia rampiper
has a record of 7500 yds. a munute, and the Euro-
pean swallow has exceeded 8000 yds. TFhe slowest
creatures are snails and certam beetles—a healthy
snail’s speed bewng 54 n. an hour. For {ractions
of a second certain very small creatures have
almost ncredible speeds, a mouse of the Afrncan
desert jumping 10 it. at the rate of 8oo ft. a second,
while the common flea jumps with an 1mtial velo-
city of 830 it.,, or 10 miles a munute
L B I

The new rail motor car introduced by the
London and North-Western Railway to provide
an accelerated service on the lines between Walsall
and Lichfield, and Walsali and Rugely, 18 pro-
nounced successful 1 every way. The wvehicle
consists of a single long car with seating capacity
for about four dozen passengers. The wvehule
consists of a single long car with seating
for about four dozen passengers. The car 1§
propeiled by steam power, and the engine is capable
of bemng regulated from either end, so that the
driver has always a clear and uninterrupted view
of the signals. The car 15 divided mto two large
compartments, one bemng for smokers, and there
15 also accommodation for luggage. .

% ok k k¥ %

Satisfactory progress has been made with the
construction of the immense buldings in Hagley
Park, Christchurch, which are to accommodate
exhinis and otherwise provide for the innumerable
demands made on an International Exhibition.
The whole of the ground floor 1n the main buildin
is about completed, and will be ready for exhibits
early in October.

The Machinery Hall 13 to be finished well within
the contract time, if the Railway Department
does not delay it in runming 1ts line of rails into
the large bay set apart for the purpose on the
northern side. Two bays of the Machinery Hall
have been covered with roofing iron, and a start
has been made in placing Stuccolin on the front of
the building.

* k ok k k%

The splendid revenue received by the State
of Victoria for the vear ending 3oth June, 1906,
is the highest reached in its nstory, making allow-
ance for the share now retained by the Common-
wealth. Tn 1838-g, when the land boom was at
its height, the Victorian revenue reached the
figure of £8,731,255, and the revenue of the past
year, £7.797,626—added to the sum now retained
by the Commonwealth to carry out its services,
£1,196,430—makes a total of £8,994,065, or £162,810
more than that of the boom year. The lowest
revenue since 1888-9 was 1 18935-6, when it fell
to £6.485,682, and 1t has since gradually risen,
until reaching the magnificent result of the year
just closed.

¥k Kk kXK

How many persons {asks a London paper)
would not hail with the delight the discovery
of a safe, pleasant and easily procurable remedy
for indigestion ? Such a remedy 1s recommended
in the correspondence columns of the Lancel by no
less an authority than Dr. Francis T. Bond. ‘" The
indigestion must be a very hopeless one,” says
Dr. Bond, “ which will not yield to a diet of 2 small
cup of warm milk to which a teaspoonful of rum
has been added, followed by a plain biscuit or
two and some very muld cheese, paradoxical as
this combination may seem.” The marriage of
rum and mlk, according to the doctor, hike all
well assorted unions, brings out the good quahities
of bhoth parties to the alliance. and, taken wisely
and not tco well, he 15 of opinion that they form
a happy combination of stimulant and nutriment
much superior to many wwdely advertised pick-
me-ups.

* ok kR ¥ F

The discovery has been made that the raillway
tunnel, which has been constructed under the
river between New York and Brooklya, is for
1200 ft. too small to allow of the passage of the
trains. The cost of the work has been over
£2,000,000. The trouble 15 attributed partly to
cracked steel plates put into the work at an early
stage, and partly to inefficient supervision. The
prime reason for the trouble undoubtedly 1s that
the top of the steel tube has heen crushed in by
the pressure of earth and water, causing the sides
to bulge out, and in places making the tunnel
just one foot too low to accommodate a traim,
It 15 not disputed that the most serious blunders
have been committed, and it is hardly likely now
that the tunnel will be fit for service until 190g.
Some experts, indeed, say that a large portion
of the bore must be rebuilt.

Rk AR A K

There 15 probably no branch of organised manu-
facture which demands such precision of work-
manship as is required in the production of the
best photographic lenses. The bricklayer and
the tailor (says Phofography) are proud of working
within an eghth of an inch, the cabinetworker

of worling to a hundredth, the machinist deals
n thousandths, the watchmaker in ten thousandths
but the photographic lens maker works in hundred
thousandths of an inch every day until he forgets
the remarkable character of this performarcs,
for 1t becomes mstinctive. And while this accuracy
is necessary fr the production of the best lenges,
and any falure to reahse it results in a defective
instrument, 1t 1s likewise true that in the designing
of lenses, also 1n the preparation of the materials,
experimental nvestigation and mathematical
reasoning are called for to an extent no less remark-
able and rare 1n manufacturing industries.
ok K ok

Enquirtes made of the N.Z. Department of
Labour go to show that at present the man who is
practically sure of a job 1s the experienced navvy
who 1s not afraid of what 1s colloqumally known as
‘“graft ”’ Sucha one, 1t appears, 18 1n request ; muni-
cipal and public works generally {particularly in Wel-
Ington), are provicding a wide field of labour for
the man with the pick and shovel, and the prospect
18 that the present state of things 15 hkely to con-
tinue. TIncidentally 1t 1s gathered that the elec-
trical engineer has become somewhat of a drug
on the market. Apparently he has gathered
m the Old Country that New Zealand is busily
engaged in illummating and propelling itself by
means of electricity, and he has come out here
to offer his services in the process. Now he finds
that ke is not in such demand as he thought, and
he s looking eagerly for that which he thought
would be thrust upon him. It may be added
that the man who desires clerical or light employ-
ment need not apply.

L B

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

¥k ow ok KX

Some interesting statements have been made
by a medical man in Hong Kong in respect to
Chinese surgery. Alluding to a distinction between
mternal and external medicine, the external medi-
cine being what we call surgery, he referred to
the fact that several hundred years before the
birth of Christ there was an eminent Chinese
surgeon who beheved 1 extensive operations
and amputations, but he was almost alone, as no
one else ever attempted even to cut off a finger.
Describing the chief aims of the native doctor
in surgery at the present time, he said that they are
skilled in the use of the needle and counter irritation,
the latter including what is ordinanly termed
massage, and burming of the flesh. He had himself
seen children treated by tlas burming process
for diseases of the stomach. Commenting on
the deplorable ignorance of anatomy among the
Chinese, he affirmed that they have an idea that
the heart and the stomach are connected, and
that the epigastrium 1s the seat of thought. They
also imagine that the gall bladder 15 the seat of
boldness, and that all schemes orniginate from it.

k ok ok ok ok E

The Central Councl of the Employers’ Feder-
ations of Australia has discovered a peculiar situa-
tion in regard to the registration of workers’ trade
marks—that is, the umon label uvnder the Trade
Marks Act. The Mimster for Customs has received
a lJetter from the councld, mm which 1t 1s stated
that a serious sttuation has arisen. The council
intended opposing the registration of any such
label on constitutional grounds, and sought legal
advice on the matier. The council had learned
that this proposed objection had been provided
against, applcations for such regisiration being
kept secret, instead of being gazetted in same
way as applications for ordinary trade marks
hiave to be. In the case of application for registra-
tion of a regular trade mark 1t has to be announced
in the Gazefle, and any opponent of an applicant
may oppose the granting of it. Under the new
Act, all that an applicant for a trade union mark
need do is to file an application, which is examined
and entered upon a special register without gazeit-
g, The council’s adviser, writing on the subjeqt
to the Minister, asks—* If a trade mark can be re-
gistered by stealth may it not be tainted with
suspicion ?
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By ROBERT KENNEDY DUNCAN.

PROFESSOR ADQLPH FRANK,
THE DISCOVERER OF CALCIUM CYANAMIDE.

The Fixation of Nitrogen.

Tue romantic deportment of the nitrogen atom
15 fascinatingly mteresting to the student of chemus-
try. Wherever he looks he sees that the hiving,
moving, domg thing i the world 1s mtrogen ;
1t 15 at once the most restless and the most powerful
of the elements. When mtrogen enters mfo a
collocation of atoms we invariably expect the collo-
cation to do something active, whether good or
ill ; for the mitrogen compounds hiave properties
and qualities they are never inert
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AN EXPERIMENT WITH MUSTARD,

of life element paramount, but the more the rquestion
1s studied, the more does 1t appear evident that
the carbon constituent of the body s the mere
brick and mortar of it, good enough to constrtute
1ts physical substratum, and good encugh, too,
to burn as fais and carbohydrates to maintain
1ts fires, but that the workmg, building, *vatal ”
thing, the thing that 1s the movmg-spring of pro-
toplasm and that brmgs about the continuous
adjustment of internal to external conditions
that we call lufe, 18 the versatile, restless mitrogen.

It looks as though the living bemg constituted
a vast unstable plasma mn which the nitrogen
atom, with oxygen on the one hand and carbon
or hydrogen on the other, very much as 1t 1s in
miro-glycerine, swings the atoms of the hving
body through all the multiplex atomic relations
of growth and decay. The lability of hving sub-
stance 1s the lability of the nitrogen atom, and we
may say, with much more propriety than ‘' Ohne
Phosphor kemn Gedanke,” “ Ohne Stickstoff kein
Leben ""—no life without nit:ogen,

And yet—and this 15 a most interesting thing—
this nitrogen, which when combined with elements
of another kind is so energetic and so useful, is,
in 1ts care-free, solitary condition, a stubborn
lazy, mert gas. In this the elemental conditions
it 15 one of the most abundant and pervading
bodies on the face of the earth. It constitufes
four-fifths of the air that blows in our faces, end
so much of it there is that every square yard of
earth’s surface has pressing down upon it nearly
seven tons of atmospheric mitrogen.

Chemically speaking, it 15 all but unalterable,
though the “ all but 77 15 vastly important to us.

One or two metals, such as calcinm and magnes-
ium and a few compounds of metals, may be made
to unite with 1t. We find, too, that certain organ-
w1ms, bacteria—* nitrifymg mucrobes ” they are
called—have within their hittle bodies laboratories
for attachng mtrogen to other elements, though
the mechanism of this action no man understands.

Sull, again, we find that the lightning flash will
cause the nitrogen and oxygen of the air to combine
in the path of its streak to form nitrous acid,
or that 1t will cause the nitrogen and water vapour
to react to form ammoma. Qutside, however,
of the munute quantities which are extracted
from the air n these various ways, the whole great
ocean of atmospheric mtrogen under which we
live and move mamtains, in a chemical sense, a
listless, useless lethargy.

Now, nitrogen which is unrted with other elements
(it matters very httle which) and which is so temper-
amentally nervous and active and useful we call
" fixed ” mtrogen, while the nitrogen which exists
in the elemental lethargic condition of the mitrogen
of the air we call * free "’ nitrogen, and the object
of this paper is to present the various modern
attempts to solve the problem of transforming

(A} WITHOUT FERTILISER ; (B) FERTILISED WITH AMMGNIUM SULPHATE ;

(C) FERTILISED WITH KALKSTICKSTOFF.

So it 15 that, entering into combination with
a few other atoms, 1t will yield us the most delicate
and delicious of perfumes, winle 1t 15 equally ready
to join forces with others to produce substances
whose smell of utter vileness has the psychological
effect of causmng the experimenter to “ wish he
was dead.”” In the ambhne dyes 1t enhances our
clothing with a thousand beaut:ful colours, and m
still another thousand forms 1t enters the chambers
of the sick in the healing gumse of all the synthetic
medicines. It lurks in prussic acid, the ptomames,
and a host of deadliest powisons; it drives our
bullets in the form of gunpowder ; 1t explodes our
mines as dynanute and guncotton; it dissolves
our metals as minc acid; it extracts our gold
as cyamde; and 1m an infinity of ways 1t
menaces of mimsters to maniind. Nitrogen-
contaiming substances, then, are active substances,
and thewr activity seems to be due to a certamn
“ temperamental nervousness” of the nitrogen
atom which sends 1t flying on the shghtest pretext
from one atomic community to another. On
this account we call nitrogen a “ Iabile " element.

But it is only when we consider nttrogen in its
relation to hfe that we see how truly momentous
is this fact of its lability. We have been accus-
tomed in the past fo ascribe to carbon the role

DEMONSTRATION WITH QATS.
{A) WITHOUT FERTILISER ;

(B} FERTILISED WITH AMMONIUM SULPHATE.
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THE EFFECT ON CARROTS.

GROWN WITHOUT FERTILISER.

FERTILISED WITH KALKSTICKSTOFF.
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in large quantities the free and useless mnitrogen
into the fixed and useful kind. This problem
is of 1mmense importance to the whole world—
to every race, to every human bewmg—for as a
matter of hard, cruel fact we either must solve
this problem or starve. This statement is a most
unlikeable one, for it 1s sensational and alarmist,
but how true, it is easy to show.

The invaluable * fixed” nitrogen which we
have within us, and which we are continuously
nsing up, we must continually restore. In order
to do this we eat it. We eat 1t 1 the
form of animal food or of certain plant products,
such as wheaten bread. But plants and anummals,
too, depend upon the soil for every trace of the
mirogen they contan, and the soil in 1ts turn
has won 1t from the reluctant air through the
slow accumulations of the washmmg rain, from
the lightnings of a mllion storms, or through
slow transformations by bilhons of mitrfying
organisms through what, so far as we are concerned,
is infinite time. Not only so, but the valuable
nitrogen-contammg substances we employ in our
cvihsation are in the same parlfous position of
depending upon the soil. Every cannon-shot
disperses in an instant the fixed nitrogen which
it reguired milhons of microbes centuries to accum-

PROGRESS.

As a matter of fact we were long ago forced to
the employment of three other fertihisers. The
first of these was Peruvian guano. This substance
was produced from the excrements and remains
of sea-birds deposited m a wvery and region It
contamed fixed nitrogen in the form of about
twenty per cent. of ammonia. We say the first
““was ' guano, for while i 1856 the year’s sale
amounted to 50,000 tons, to-day 1t 1s practically
nothing at all. We have eaten 1t up.

The second fertiliser 1s ammonium sulphate.
This 1s obtamned as a by-product in the distillation
of coal-tar mm the manufacture of coke. In 1900
the world’s production of ammomum sulphate
was 300,000 tons, worth some f4,000,000. But
thus amount 15 a fixed quantity; we may have
s0 much and no more from our coal-tar distilleries,
and large as the amount seems, 1t 15 1nadequate
to supply the one-hundredth of the imperious
and mcreasing demands of our Mother Earth.

There is actually but one substance, the third,
possible of being used on a world-wide scale as
a nitrogenous manure. This 1s nitrate of soda,
or, as 1t 15 called Ch:li saltpetre. It occurs native
over a narrow band of land between the Andes
and the coast hills, a ramless district, where for
countless ages the continuous fixation of atmos-

AUGUST 1, 1g06.

of land in a South American republic, and upon
the grace of the “ Mitre Kings’® who own it ; and
were the little republic to close her gates of export,
hungry months and 1nsurrections would follow
as infallibly as the mght the day. This s, of course,
embarrassing and highly significant of the inter-
depending conditions of our cwvilisation; but
when we begin to estunate the amount of nitre
taken out and the amount still remaimng m the
beds, and compare tlns amount with the crescendo
ratio of the world’s demand, we are more than
philosoplically mterested—we are practwally
inghtened. We see that what has happened
to guano will mevitably happen to saltpetre. It
is a matter of plan, bard cold-drawn fact, as
everybody now kunows who knows anything about
the Chili saltpetre beds and the needs of agriculture,
that these saltpetre beds will not last longer than
twenty years, if present conditions continue.
About the wyear 1925, then, there will be no
more nitre; and a year or two after rhat, or
before 1t, famine will stalk on the lands ot
civiised men. This 1s acknowledgedly true if
present conditions continne.

But the phrase,  if present conditions contmue”,
contains the crux of the whole matter. Why
should they continus 7  We have jn jthe enveloping

BROAD BEANS SHOWING DEVELOPMENT OF NODULES ON THE ROOQOTS, DUE

TC INQCULATION OF THE SEED.

ulate. We filch tlus mitrogen from the soil immense-
1y faster than it 1s restored by natural processes,
and the land grows sick and barren and refuses
to grow our crops. Everybody knows what we
must do to cure the land ; we must use manure
or fertiliser. In other words, we must mix with
the soil substances contammmng fixed mitrogen
which the plant may utilise in bwlding nup what
we must and will have—bread and meat, to say
nothing of other substances such as gunpowder
and dyes and medicines. In the olden time
natural manure was sufficient tc meet the demands
of sparse populations accustomed fo poor food
and little of 1t ; but i these days of rapidly mult-
plywng cvilised man, who requires more food
and better food, particularly wheaten bread, the
natural manure of the world 15 a mere drop mn the
bucket of his wants ; and this would be true even
#f he could utilise the fixed nmitrogen of the sewage
and dranage of his towns, which, 1t 1s hornfymg
to learn, England alone hurries down her water-
courses to the sea to the value of £16,000,000 a
year.

pheric mtrogen by the soil, 1its conversion into
mirate by mtrifying orgamsms, 1ts combination
with soda, and the crystallisation of the nitrate
have been steadily proceeding agamst the time
when, as now, earth's ncreasmg famnly would
msistently demand it for bread, In order to drive
home to the reader the valhdity of the statement
we are about to make, let us examine the pay roll
of the years. The Chil: saltpetre beds welded
m 1860, 68,500 tons; m 1870, 182,000 tons, in
1380, 2259000 tons; i 18go, 1,025,000 tous ;
m Igoo, 1,453,000 tons: and smece 1900 every
vear has added 50,co0 tons to the demand of the
year before. ‘

The amount ywielded m 1600—71,453,000 tons—
was sold for £5,000,000, one-quarter of 1t passmg
mio the thousands of miirogen compounds used
i our civihsation, and the other three-quarters
mto food through 1ts fertibsing action 1n agncul-
ture, :

European and American agrculture and a
hundred vaned linds of mdustry are thus wholly
and implcitly dependent upon a tmy little storp

NITROGEN-INOCULATION EXPERIMENTS IN NEW ZEALAND,

BROAD BEANS (UNINOCULA'IED) SHOWING COMPARATIVE ABSENCE

OF NODULES.

air an inmense and mexhaustible supply of nitrogen
—323.880 tons of it upon every acre of land. This
15 “free " mnitrogen and the world demands it
“fixed." If man must fix the wandermg air
mto s own bodily substance and mto substances
that are the implements of his advancement, he
will so fix 1t, and within the quarier of a century
which 15 his margin. Let us see how far we have
progressed. In attacking this problem, man of
necessity and convenience imitated nature. If
the cosmic processes were too slow, tt was for man
to hasten them.

If there exist certain httle orgamisms capable
of fixing atmospheric mitrogen, why not favour
them, breed them, multiply them to our needs?
It was discovered by Hellnegel that certain legu-
mmous plants, such as clover, beans, and peas,
have near the base of their stalks liitle nodosities,
hittle pimples, which turned out to be ventable
colomes or cities of mtrifying microbes. These
mteresting microbes on every pea plant, for mere
board wages, work full time in turning over the
useless atmospheric nitrogen to the plant in a
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fixed and useful form. Furthermore, 1t was dis-
covered that soil moculated with such microbes
would grow these plants even when innocent
of any trace of manunal mitrogen. The deductien
13 obvicus. Why should we not blossom the
desert with clover or peas, and thereafter plough
the plants mnto the grownd to afford manure for
a succeedmg crop of wheat.

In 1896 Nobbe and Hiltner produced this microbe
in a commercial portable form under the name
of “ Nitragin.”” The expernument failed, as nearly
all first expermments fail The bactena cdied,
and, as 1t subsequently appeared, probably for
want of smtable food, and possibly, too, from
injuries suffered by secretions from the seed 1tself
in the early stages of germmation.

But to know the cause of failure was to succeed
They now supply tlus necessary nourishment mn
m the form of grape sugar ane peptones added
tor the water in wluch they are distnbuted for
spreading upon the soil.  Therr measure of
success has been so great that we find to-day

and establislung their processes for the wholesale
production  of mtrnfying mcrobes.  Another
method has been ascribed to Professor G. Moore,
of the Umted States Department of Agricul-
ture He has sent out to the farmers of the
country the dried germs packed 1n cotton.
With them go two packages contamung the food
upon which they are to multiply when placed
m water—one contaming granulated sugar, potas-
stum phosphate, and magnesium sulphate, and
the other ammomum phosphate

The micrebes when placed i the solution of
these substances multiply with prodigious rapidity
and serve to moculate erther the seed or the soil.

But there are many other mtrifying microbes
besides those concerned with legrminous plants—
dozens of tnbes and hundreds of species, and
mvestigation 1s to-day feverishly busy with them.
‘We have every reason to beleve that by mult-
plymg mitnfymng organisms alone, we should be
able, in some measure at least, to restore to the
soil the fertiising mitrogen which m the past we

We have said that the lightning bolt burns
the air 1 its path into oxides of mitregen W%lich,
when washed by the ramn into the soil, guickly
become fixed inte nitrates. We have learned
to harness the hightming and why should we not,
therefore, mitate nature m this’ respect as well,
and utibse the combining efficiency of the electric
spark, and burn the air to make our daily bread ?

Over a hundred years ago the masterly Cavendish
showed that with the tiny electric sparks at his
command this could actually be accomplished,
and afterwards, by this very method, Lord KRay-
leigh burned the ax to obtain the nteresting
argon hidden within 1t. In the powerful heat
of the electric arc there 1s a combustible gas,
and the only reason that this gas, when once
ignited, has not spread through the surround-
g atmosphere and deluged the world in a
sea of mtric acid 15 the peculiar fact that
1ts 1gnition pomnt 1s above the temperature of its
flame It 18 not hot enough to set fire to the
adjacent mixture.

several manufacturers perfecting the method have wilfully and extravagantly wasted. (To be contrnued.)
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PROVINCIAL NOTES.

A substantial Nurse’s Home has just been com-
pleted 1 Gisborne. Architect, A, Natusch,

IR

A resudence has been erected m Feilding for

Mr. Norman Gorton. Architect, C, Tilleard
Natusch.

* K £ K E ok

A large building is being erected as soapworks,
at DBelfast, for Mr. Walcote Waood. Architect,
F. J. Barlow; contractors, Soanes DBros.

% ow ok ok k%

A residence 1n Hanson street, Wellmgton, for Mr.
P. Wills, 15 m course of completion. Architect, J.
Charlesworth ; contractor, Richard White, Petone.

® ok ok koK %

The contract price for the erectton of additions
to ‘“ Rototaway,” Featherston, 1s about £2,000.
Archatect, John S. Swan ; contractor, W. Benton,

Featherston.
ok K ok Kk ok

A four-storied brick and cement warehouse
has just been erected m Lichfield street, Christ-
church, for Messrs. Reynolds & Kmvwvig. Architect,
F. J. Barlow ; contractor, I, J. Otley.

* % K ¥k ok ¥

The Education Board, Wellington, have let a
contract to Humphrtes Bros. for an Industnial
School at Levin. The contract price of this buld-
ing 18 £827. Architects, T. Turnbull & Son.

* ok ok ok k%

A residence at the corner of Hill street and Golder's
Hill is 1n course of erection for Mrs. . Raddiford.
The contract pnice of this building 1s £2,300. Archi-
tect, J. Charlesworth ; contractor, A. J. Rand.

L O

A two-storied brick and cement shop is being
erected 1n Colombo street, Sydenham, for Mr.
W. Claxton. Architect, G. Gregory; contractors,
Inglis & McLeod.

* k k¥ ok k

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

LEEE

A one-storted building, intended for two shops
and to be known as Hulston's Buldmgs, 1s 1
course of erection in Madras street, Chnistchurch.
Architect, G. Gregory ; contractor, Jas. Greig.

R ok ok k%

A picturesque residence of 14 rooms with a full
complement of all up-to-date convemences 1s being
erected in Fiizherbert street, Palmerston North,
for Mr. W. Hankins, Architect, C. Tilleard

Natusch.
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Three workers’ cottages are m course of erection
for the New Zealand Government at Petone. The
contract price for each of these cottages 1s £364
6s. 8d. Architect, J. Charlesworth; contractor,
W. J. Barrie.

A very up-to-date residence 1s m course of com-
pletion for Captain Grey at Kelburne. The con-
tract price of this building 15 about £1,300.
Archutect, James DBenme ; coniractors, Heaton &

Jones.
* ok k F ok

A two-storied brick shop and showrooms, with
remnforced concrete foundations and concrete
bands, 18 being erected next to the Masonic hotel,
Gisborne. Architect, A, Natusch; contractors,
Mackrell & Colley.

PEEREEX

The old White Swan hotel, m Tuam street,
Christchurch, 15 being replaced by a modern two-
storted building of brick with cement front. The
contract price of this building 15 about £3,500.
Arclutects, 5. & A. Lattrell; contractor, C. H.

Cox.
EE

The Waverley private hotel m Marion street,
Wellington, has just been completed to the order
of Messrs. Broadbent & Haworth, at a cost of
about £2,000. The building has two floors and
is built of brick and stucco. Architect, James
Benme ; contractor, W. G. Rowntree.

F ok %k k% K

A two-stonied brick and stone building, with
an eclaborately designed front, i1s bemng erected
m Worcester sireet, Chnistchurch, for the Dunlop
Tyre Co. It s understood that the front wall
be carved by H. Wilson, stone and wood carver,
Christchurch. Architect, ¥. J. Barlow; con-
tractors, Moore Bros,

¥k k ok k %

A contract has been signed for the erection of
a four-floor brmick and concrete warehouse
Victoria street, Wellington, for Messrs, Sargood,
Son & Ewen. The architects estimate of f£3,000
was the contract sum, and the building 1s expected
ta be completed about Christmas tume. Architect,
John S. Swan ; contractor, John Wood.

A ¥ * ¥ ok ok

The new brick Sunday school designed by Mr.
Clere and erected by Mr. George Garner for St.
Thomas’s parish, Wellington South, was formally
dedicated recently by the Bishop of Welhngton mn
the presence of a large congregation. The buddmg
has been designed to meet the double purpose of a
Sunday school and parnsh hall. There are several
class rooms and library, with a kitchen and other
convemences, The hall and gallery are capable of
seating between five hundred and six hundred

eople.
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A two-storied bwilding in brick and stucco
15 being erected m Queen street, Masterton, for
J. L. Marray Esq. This 15 to be called the * Ex-
change Buildings,” and the ground floor consists
of three large shops with ante-shops, ¢ ft. mam
entrance corndor, tea room of up-to-date dumen-
sions, and three very large sample rooms. The
first floor bas a senes ol offices, strong-rooms,
photo studio, and a very large meeting-room,
etc., etc. The contract price for this bulding
15 about f8,000. Architect, James Bennie; con-
tractor, John Hunter,

A substantial up-to-date brick building called
the Denbigh hotel, of over 70 rooms, 15 being erected
1 Feilding. Arcintect, C. Tilleard Natusch;
contractor, W, Wilkinson,

A new residence for Mr. Frank Moores, near
Kai Iwi, Wanganui, 18 drawmng rapidly towards
completion. This residence has a frontage of
156 it. with a fine $o {t. colonnade of Tonic columns
and entablature. It 1s built on the crest of a hill
upon very sohd concrete foundations, and contains
a spacious and well-lighted billiard room. Archi-
tect, C. Tilleard Natusch.

ok kK

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

LA X R

Messzs, Sanders Bros. have just completed
the purchase, at £3.550, of one of the few remaining
large blocks of vacant land in the centre of Welling-
ton city. The land in guestion is in Ingestre street,
and contains half an acve of level ground, being
132 ft. by 165 1it. It is the intention of the firm
to erect thereon an up-to-date building-construction
plant and joinery factory, the firm's present premises
m Lattle Taranaki street having proved to be
totally inadequate. The firm also recognises
the importance of preparing for the advent of
steel buildings, which mode of erection must
be adopted if lgh buldings are required.

* oK kR ok %

Sourensen, the Danish builder of windmills,
recently discovered, through accident, a form of
windmill which tests show to develop more power
than any other form heretofore tested. He had
been runming an old mill bearing ten wooden
vanes. In a storm, four of these vanes were
carried away, when, to the wonder of its proprietor,
the old mill worked better than before. Inspired
by this demonstration, he made some further
expeniments, and perfected a wind motor of conical
form, having six vanes, the ends of which curved
toward the summit of the cone. Prof. P. LaCour,
who has estabhshed, by authonty of the Danish
Government, an observatory for the stady of
wind power, showed that the new conical aeromotor
developed more power by nearly five per cent.
than that of the “* Ventocrat " type, whose surface
is seven times as great; and thirty-one per cent,
more than the " Rose of the Winds* type, with
a surface three times as great; and twenty-nine
per cent. more than that of the old Sourensen
type. It 15 predicted that the discovery of this
new form of wind engine will go far towards makin
wind power, which 1s now largely lost, available
for general use. }
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Town Hall, Wellington.

The excellent picture, which we print om this
month’s cover, depicts the Wellington Town Hall,
New Zealand’s finest mumecipal building.
| The architecture 1s Itahan Renaissance and
Corinthian, and the effect of these styles 1s imposing
when wviewed from an outside vantage pomnt.
Looking towards the building from the north the
beholder 1s first 1mpressed with the handsome
main portico supported on 1ts graceful Cormthman
columns, and surmounted by the clock tower—
zog ft. from ground to flagstaff truck. But the
symmetrical proportions of the huge bulding
are evident on alt sides, while the embellishments
on the pediments and superstructure generally
form quite a feature m the external scheme. These
are appropriately confined to allegorical groups
and the civic symbohsm of the aty.

Entering the building at the mamn entrance m
Cuba street, the visitor is at once delighted with
the chasteness of pure white wall and cethng; and,
passing nto the Great Hall—one of the largest
in the Southern Hemusphere—he is fascinated by
the sheer bigness of things. This chamber 15
150 ft. long, 75 ft. wide, and 43 ft. igh. It accom-
modates, without overcrowding, 3,000 people,
and possesses acoustic properties of the first order.
A continuons gallery, 10 ft. from the ground floor,
encircles the hall, and seats qute half the fore-
mentioned number. The colouring of ceiling
and gallery balustrade constitutes, perhaps, an
unnecessary  expenditure, but, nevertheless,
remains as pleasing to the eye as the artistic appli-
cation of harmonious tints can procure. The
organ, built by Norman & Beard, London, 1s one
of the finest in the Australasian colonies, and cost
upwards of f6,000. The design of the mstrument
is such as to enhance the architectural effect of
the Great Hall.

Passing upstairs to the first floor, the visitor
next inspects the Small Hall, 62 by 46 by 30 ft., an
admirable httle chamber for the average concert,
and capable of seating soo people. Herein are
permanenly fixed a sloping stage, with a couple
of contigunous ante-rcoms, and modern devices
for ensuring requisite warmth and ventilation. On
this floor are also the Council Chamber and Mayor's
Offices, besides the host of smaller rooms used
in direct conmection with the Council’s work., In
the Council Chamber a horseshoe table has been
adopted in place of the inconvenient, oblong
one of old. This 1dea brings about a considerable
saving of time in despatching the busmess of the
Council.

The provisions for escape in event of fire are
quite commensurate with the d-tail bestowed upon
the eye-pleasing qualities of the Town Hall. The
building 15 fireproof and the exits are considered
perfectly adequate m event of pamic. The body
of the Great Hall and the gallery have six egresses,
all opening on to the mam 1o ft. corndors to fire
escapes. Of the latter there are two—one leading
from the Great Hall info Mercer-street yard,
the other into an interior area. Cloak rooms and
convemences for performers and public abound.
Electricity is used for the hghting, and a system
of ventilation is installed which pulitates against
oppressiveness when the halls are crowded.

The contractors were Patterson, Martin and
Hunter, and the price to date 1s close on £60,000 ,
architect, J. Charlesworth; clerk of works, J.

Short. Among the sub-contractors were the
following .—furnishings, H. Feilder; ironwork,
Crabtree & Sons (200 tons of steel girders and 1ron-
work for balustrades}; plumbmg and heating,
G. Snadden ; plastering and tiing, T. Foley &
Sons ; pamnting, Jackson & Co.; electncal work,
J. Dawson; zinc (Wunderlich), Brnscoe & Co.;
linoleums, etc., Kirkcaldie & Stamns,

four parts of nitrogen by weight. Carbonic-acid

gas, the product of all combustion, exists m the
proportion of 3 to 5 paris in 10,000 in the open
country. The qnantity of water present, in the
form of vapour, varies greatly with the tempera-
ture, and the exposure of the air to open bodies
of water,
generally present 1n

In addition to the above, there are
variable but exceedingly

THL CANTERRBURY HALL IN COURSE OF ALTERATION | WHEN FiNISHED THE HALT WILL SEAT 250 IN ORCHESTRAL
STALLS, 600 IN STALLS, 400 IN PIT, 350 IN DRESS CIRCLE—TOTAL, 1600,

Principles of Ventilation.

By Avrrep L. HueBarDp, M.E.

THE problem of mamtaiming air of a certam
standard of punity m varnous buildigs occupied
1s one of supreme immportance, and stands 1in very
close relation to the problem of heating.

The introduction of pure air can be done pro-
perly only m comnection with some system of
heating ; and no system of heatmg s complete
without a supply of pure air, depending in amount
upon the kind of bwmlding and the purpose for
which 1t is used.

CoMPOSITION OF THE ATMOSPHERE.

Atmospheric air 1s not a simple substance, but
a mechanmical nuxture Oxygen and mnitrogen,
the principal constituents, are present m very
nearly the proportien of one part of oxygen to

THE RESIDENCE OF MR. CRACROFT WILSON, CHRISTCHURCH.

[S. Hurst Seaser, Avchitect.

(Clarkson & Ballantyne, Avchitects,

small quaniities, ammona, sulphuretted hydrogen,
sulphuric, sulphurous, mtric, and nitrous acids,
floating organic and morganic matter, and local
mmpurities.  Air also contains ozome, which 1s a
peculiarly active form of oxygen; and m 18395
a hitherto unknown and exceedingly mert con-
stitutuent called * argon” was discovered.

Onygen 15 one of the most important elements
of the air, so far as both heating and ventilation
are concerned. It 1s the active element in the
chemical process of combustion, and also of a some-
what simular process which takes place n the
respiration of human bemgs. Taken mto the
lungs, 1t acts upon the excess of carbon mm the
blood, and possibly upon other mgredients, forming
chemical componnds which are thrown off in the
act of respration or breathing.

Nitrogen compnses the principal bulk of the
atmosphere. It exists umformly diffused with
oxygen and carbomc-acid gas. This element
15 practically inert mn all processes of combustion
or respiration. It is mot affected in composition,
either by passing through a furnace during com-
bustion, or through the lungs m the process of
respiration. Its action is to render the oxygen
less active, and to absorb some part of the heat
produced by the process of oxidation,

Carbomic-acid gas 1s of 1tsell only a neutral
constituent of the atmosphere, hke mnitrogen ;
and, contrary to the general impression, its presence
in moderately large quantities (if uncombined
with other substances) 15 neither disagresable
nor especially harmful. Its presence in the air,
however, provided for respiration, decreases the
readiness with which the carbon of the blood
unites with the oxygen of the air, and therefore,
when present 1n sufficient quantity, may cause
indirectly, not only serious, but fatal results. The
real harm of a vitiated atmosphere is caused by
its other constituent gases, and by the minute
orgamsms which are produced in the process
of respiration. It is known, however, that these
other impurities exist in fixed proportien to the
amount of carbonic acid present in an atmosphere
vitiated by respiration. Therefore, as the relative
proportion of carbonic acid may be easily deter-
mined by experiment, the fixing of a standard
limit of the amount in which it may be allowed
also hmits the amounts of other impurities which
are found in connection with 1t.

‘When carbonic acul is present in excess of 1o
parts in 10,000 parts of air, a feeling of wearmess
and stuffiness, generally accompanied by a head-
ache, will be experienced ; while with even 8§ parts
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in 10,000 parts a room would be cons:dered close
For general considerations of wventilation, the
Itmit should be placed at 6 to 7 parts m 10,000,
thus allowing an increase of 2z to 3 parts over
that present in cutdoor air, which may be considered
to contam 4 parts 1 10,000 under ordinary
conditions.
ANALYSIS OF AIR.

The amount of carbomec acid present m  the
airr may be rveadily determined with sufficient
accuracy for practical purposes, in the following
manner :

Six clean, dry, and tightly corked bottles, con-
taiming respectively 100, 200, 250, 300, 330, and
400 cubic centimetres, a glass tube contaming
exactly 15 cublc centimetres to a given mark,
and a bottle of perfectly clear, fresh hmewater,

proportion of this gas as 4 parts mm 10,000 in the
external air, and are to allow & parts m 10,000

m an occupied room, the gain will be 2z parts in

2
10,0600
= .00z cubic foot of carbonic acid mixed with
each cubic foot of fresh air entering the room.

Therefore, if one person gives off .6 cubic foot
of carbome acid per how, it will requure .6 —
o002 = 3,000 cubic feet of air per person to keep
the atr in the roorn at the standard of purity assumed
—that 15 6 parts of carbonic acid in 10,000 of air.

The following table has been computed 1 this
manner, and shows the amount of arr which must
be introduced for each person in order to main-
tani various standards of purity -

10,000 ; or, 1 other words, there will be

o e Dot w00

‘ GOODREST,”” THE NEWLY ERECTED RESIDENCE OF A WELLINGTON GENTLEMAN,

make up the apparatus required. The bottles
should be filled with the air to be examined by
means of a hand-ball syringe. Add to the smallest
bottle 15 cubic centimetres of the limewsater, put
in the cork and shake well. If the limewater
has a milky appearance the amount of carbomc
acid will be at least 16 parts mn 10,000. If the
contents of the bottle remamn clear, treat the
bottle of 200 cubic centimetres in the same manner ;
a milky appearance or turbidity in this would
indicate 12 parts in 10,000. In a sumilar manner,
turbidity in the 250 cubic centimeter bottle ndi-
cates 10 parts in 10,000; 1w the 300, 8 parts;
in the 350, 7 parts; and in the 400, less than 6
parts. The ability to conduct more accurate
analyses can be attained only by speaial study,
and a knowledge of chemical properties and
methods of investigation.

AIr REQUIRED FOR VENTILATION.

The amount of air required to mamtain the
standard of purity can be very easily determined
provided we koow the amount of carbomc acid
given off m the process of respiration. It has
been found by experiment that the average pro-
duction of carbomic acid by an adult at rest s
about 6 cubic foot per hour. If we assume the

[G. G. Schwartz Avchitect.

AIR REQUIRED FOR VENTILATION.

Cubic Feet

Siandard Parts
of Carbonic Acad} of Aswr Required per Person.
m 10,000 of Aar
in Rocm Per Minute Per Hour
5 133 8,000
6 67 4,000
7 44 2,667
8 33 2,000
9 27 1,600
10 22 1.333
11 19 I,igI
12 17 1,000

Whale this table gives the theoretical quantities
of air required for different standards of purity,
and may be used as a guide, 1t will be better 1n
actnal practice to use quantities which experence
has shown to give good results in different tvpes
of buildings. Authorities differ somewhat in their
recommendations on thus point, and the present
tendency 15 toward an increase of ar.

The following table represents good modern
practice and may be used with satisfactory results :

RESIDENCE RECENTLY COMPLETED FOR MR, MINTY, AT KAIAPOL.

[W. V. Wilson, Archatect.

AIR SuppLY For VarIous CI ASsEs OF BUILDINGS

Air Requured per | Cubic Feet Cubic Feet
Occupant m per Mmmute per Hour.

Hospitals .. .. 50 to 80 | 3,000 to 4,000
Hhigh Schools .. 50 3,000
Grammar Schools 40 2,400
Theatres and As-
sembly Halls. . 23 1,500
Churches .1 zo0 1,200

Force For MovING AIR.

Air is moved for venulating purposes in two
ways—first, by expansion due to heating: and

RESIDENCE OF MR. R. E. MCDOUGALL, CHRISTCHURCH,

[England Bros., Architects.

second, by mechamcal means. The effect of heat
on the ar 15 to mcrease its volume and therefore
lessen 1ts density or weight, so that it tends to
rise and is replaced by the colder air below. The
available force for moving air obtamed m this
way is very small, and is quite hikely to be overcome
by wmd or external causes. 1t will be found
in general that the heat used for producing velocity
m this manner, when transformed into work in
in the steam engine, 1s greatly n excess of that re-
quired to produce the same effect by the use of
a fan. Venulation by mechanical means 15 per-
formed either by pressure or suction. The former
is used for delivering fresh air into a building
and the latter for removing the foul air from it,
By both processes the air is moved without change
in temperature, and the force for moving must
be sufficient to overcome the effects of wind or
changes in outside temperature. Some form of
fan is used for this purpose.

MEASUREMENTS OF VELOCITY,

The velocity of air 1 ventilating ducts and flues
is measured directly by an instrument called
an anemometer. It consists of a series of
flat vanes attached to an axis, and a series
of dials. The revolution of the axis causes motion
of the hands in proportion to the velocity of
the air.

AIR DISTRIBUTION.

The location of the air inlet to a room depends
upon the size of the room and the purpose for
which it is used, In the case of hiving-rooms
i dwelling houses, the registers are placed either
in the floor or in the wall near the floor ; this brings
the warm air m at the coldest part of the room
and grves an opportunity for warming or drying
the feet if desired. In the case of schoolrooms,
1t is best to discharge air throungh openings in the
wall at a height of 7 or 8 feet from the floor. Ths
gives a more even distnibution, as the warmer
air tends to rise and hence spreads umiformly
under the ceiling; it then gradually displaces
other air and the room becomes filled with pure
air without sensible currents or drafts. The
cooler air sinks to the bottom of the room, and can
be taken off through ventilating registers placed
near the floor. The relative positions of the
mlet and outlet are often governed to some extent
by the bulding construction; but, if possible,
they should both be located in the same side
of the room.

The vent outlet should always, if possible, be
placed in an inside wall, else it will become chilled
and the air-fiow through 1t will become sluggish.
In theatres or halls, which are closely packed,
the air should enter at or near the floor, in finely
drvided streams, and the discharge ventilation
should be through openings in the ceiling.
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How to.Use Portland Cement

Frox THE GERMAN OF L. GOLINELLT,

FIRST PAPER.

It is an established fact that Portland cement 15
superior to all other hydranlic materials, natural
or artificial, and for this reason it 1s widely distri-
buted throughout the world. Its use would,
however, be far greater if the knowledge of the
applications and methods of testing of cement
had kept pace, duning the past ten years, with the
improvements which have been made m quality
and methods of manufacture. Even wm seclions
where the manufacture of Portland cement has
been extensively and successfully developed, and
where one would consequently expect to find a
certain amount of knowledge of the subject, a
correct understanding of methods of testing and
intelligent use of cement 1s often pamfully lacking.
The preparation and use of cement mortar, as
practised in many cases by masons, or their helpers,
15 not only mmperfect, but wasteful. Better work
could often be done with less material if careful
methods were used. In the case of Portland
cement such careful methods are especially neces-
sary and profitable, and if they were followed by the
common complamt that Portland cement is _too
expensive would soon be no longer heard, Those
who do mtelligent and careful work have for a long
time recognised the injustice of this charge. On
the other hand, 1t 15 undoubtedly true that a high-
grade material like Portland cement, which in
skilful hands may be usefully and economically
employed for an immense variety of purposes,
is especially liable to suffer from ignorance and
misuse.

I. PROPERTIES OF PORTLAND CEMENT,
DEFINITION AND MANUFACTURE,

Portland cement 15 a materital which hardens
in the presence of water, prepared by burning
at a sintering temperature an intimate mixture
consisting essentially of lime (or carbonate of
lime) and clay m certain approxymate proportions.

The raw matenals, clay and carbonate of liumne,
are ground and mixed according to therr character
in either the wet or dry way. If the dry process
is used, the muxed matenals are moistened with
water and moulded into blocks., 1n the wet process
the bricks are made from the wet material after
it has been reduced to the proper consistency.
After drymg the bricks of cement material are
burned in suitable kilns to the point of sintering.
The resulting ¢ chnker ' is ground to a fine powder ;
this is the fnushed cement.

In the most modern or rotary system, the raw
materials are reduced to a very fine state by grind-
ing in a dry or wet condition, and then burning, in
that fine condition, m rotary furnaces Imed with
firebricks. The fnrnaces are on a shight angle ; the
finely-pulverised raw matenals enter at the upper
end and travel slowly forward. The coal s ground
almost as fine as cement, and 1s forced i at the
lower end of the furnace, and explodes ke gas,
producing an intense Lieat, rangmg from 2500° to
3000° Fahrenheit.

CHEMICAL COMPOSITION.

The raw materals indicate the nature of the
constituents of Portland cement. These are sihica,
alumina, iron oxide, lhme and a small amouni
of magnesia, Alkalies and sulphates are also
always present, and are denved from the raw
matertals, which are never found pare m nature.

The presence of sulphuric acid (sulphate of lime)
is also due to the sulphur in the fuel employed
and to the addition of a small amount of gypsum
(sulphate of lime) for the purpose of making the
cement slow-setting.

The composition of good Portland cement usually
varies between the following hmaits :

Lime .. 62 to 65 per cent,
Silica 20 to 26 '
Alumina 7 to 14 v,
Magnesia . . 1t 3 "
Alkalies . traces to 3 .

Sulphuric Acid . traces to =2

According to the character of the raw matenal
used, each manufacturer determines the correct
composition of his product within the above limats,
and this composition must be kept umform by
constant chemcal analysis. The widespread
belief that defective quality of cement is due to
bad raw matenals 15 seldom well founded ; the
fault 1s generally due to incorrect proportions
and careless manufacture.

In studymmg the qualities of Portland cement,
the following points are to be especially noted -

1. Form and fineness of grain.
2. Colour and specific gravity.
2. Time of setting.

I

. Hardening,

. Strength.

Constancy of volume.

. Hair cracks and shrinkage cracks.

. Behaviour under extreme heat and cold.
. Additions and adulterations.

FORM AND FINENESS OF GRATN.

When examined under the microscope, particles
of hydrauhc hme have a more or less, rounded
form. Portland cement, on the other hand, shows
thin leaflets of shale-like structure, hke pounded
glass. The hgh quality of Portland cement 1s
in part due to this shale-hke character since greater
density of mortar results from the greater surface
of contact and smaller proportion of voids between
the particles.

As to fineness of grinding, 1t may be mentioned
that the coarser particles of cement act practically
hke sand. It is therefore mmportant that the
gundmg be not too coarse. A residue of not more
than 5 per cent. on a sieve of 75 meshes to the
Imear mmch may fawrly be demanded. The finer
the grinding, the more sand can be used with the
cement. It should be remembered, however,
that poor cements, especially those too high in
clay or imperfectly burned, are especially easy
fo grind to great fineness. Such cements may
be generally recognised by their yellowish colour
and the spotty appearance of the work.

COLOUR AND SPECIFIC GRAVITY.

The colour of Portland cement should be a green-
ish gray ; a yellowish or reddish gray tmnt mndicates

M:‘N}N‘%’

simple, and may be made by any mason at the
place where the cement is used. The best method
15 as follows:

The cement 15 mixed with water to a thick paste,
worked one to two minutes with a spoon or trowel
and spread out in the form of a pat on a glass plate.
This pat should be about one-half inch thick in the
middle and thin at the edges. As soon as the
surface resists a light pressure of the finger-nail
the cement 15 set. Since the temperature and the
proportion of water used are of great influence
on the result, it is best to have the cement and water
at the ordinary temperature of Go to 7o degrees,
and to use not more than 30 to 22 per cent. of
water. The water must be clean. The pat should
be protected from sunshine and drafts of air.

It 1s in the power of the manufacturer to produce
either quick-setting or slow-setting cement, as
may be required. A cement which requires two
hours or longer to set is called slow-setting. Such
cement is preferable to that which sets quickly,
on account of 1ts greater strength. Quick-setting
cement 15 used omly for certain purposes. Slow-
setting cement can be made to set more quickly
by using warm water, and also by limiting the
water used to the smallest possible quantity.

Among the substances which modify the time
setting may be mentioned :

Potash and soda, which hasten the setting.
Sulphates and calcium chloride, which retard the
setting.

In all cases the consumer will do well to notify
the manuofacturer what time of setting is desired,
also for what purpose the cement 18 to be used.

T zant
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generally an mnferior, light-burned product, or one
to which under-burned or * dusted” matenal
has been added.

Portland cement has a lugh specific gravity,
a gualty which contnbutes to its high value. No
other hydraulic material has so high a specific
gravity, or vields 50 dense and resistant a mortar.
The speafic gravity of Portland cement is from
3.12 to 3.28.

TIME OF SETTING.

When Portland cement 1s mixed with a switable
quality of water, a plastic paste 15 produced, which
after a time becomes hard. The change from
a semi-liquid to a solid mass 15 called setting and
the time required for this change, the time of setting.
Cement 15 said to be set when 1t resists a lLght
pressure of the finger nail on the surface.

It 15 of the greatest importance to know the
time of setting of a cement winch 1t is proposed
to use, suce a cement which has become set and
has been agam nuxed up with water, possesses
Iittle or no hydraulic energy. The mmstake of
mixme ‘'se:y”’ mortar anew with water occnrs
only too often, and gives rise to the unjust com-
plaint that the cement dees not harden or possesses
no strength. Great care should thervefore be taken
to mux only such a quantity of mortar as can be
conventently used up m the time available ; this
can be easly managed when the hime of setting
15 known. Remnants of mortar which have become
set should be discarded and must under no circum-
stances be again worked up with water. The
determination of the time of setting is extremely

In this way many unjust complaints in regard
to guality, and many unnecessary expenses, may
be avoided.

HARDENING.

The set cement is capable of hardening, either
in water or in air, and 1 a short time will acquire
a high degree of strength. The processes of setting
and hardemng should not be confused. The latter
begmms at the powmnt where the former ceases, and
contmues up to the hghest strength which the
cement attains after the lapse of many years.

As to the nature of the hardening process, to
account for which wvarious theortes have been
advanced, it need only be here stated that the
hardening consists 1n chemical combmnation with
water takmg place under certain physical conditions.
Among the most important of these conditions
are rest during the setting, and protection from
too tapid drying out. The latter point can not bs
too strongly insisted upon. If the cement 15 de-
prived of the necessary water it can never reach
1ts full hardness.

STRENGTH.

Portland cement attains within a few days a
high degree of strength.

In the use of cement for building purposes
compression strength is the quality generally
required. Cement is, howewver, generally tested
only for tensile stremgth, owing to the fact that
the tests of fensile strength can be made much
more quickly, simply and cheaply than those of
compression. There is also a definite (though
by no means exact) relation between the two tests,
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the compression strength being generally from
8 to 12z times the tensile strength.

The German official standards for Portland
cement require that a muxture of one part cement
with three parts normal sand shall show a tensie
strength at 28 days of at least 2271bs. per sq. n.

It is by no means simple, however, to make
tensile sirength tests i such a manner as to give
rehable results. Complaints in regard to the
quality of cement are often due entirely to faulty
testing. Ia the preparation of briquettes, the tem-
perature and quantity of the water used, the char-
acter of the sand employed, and the thoroughness
with which the mortar is worked, are of immense
influence on the resulis. The strength will gener-
ally be greater the less water used ; nevertheless
it is always necessary to use such a quantity of
water that it shall show itself on the surface of
the briguette on tamping it into the mouid. Long
and vigorous working of the mortar increases its
strength. In extensive building operations the
use of mixing machines, especially pans with edge
runners, is therefore highly advantageous.

CONSTANCY OF VOLUME AND CRACKING.

Strictly speaking, there is no such thing as con-
stancy of volume, either in the case of mortar
or stone, since heat and cold, wetting or drymg,
modify the volume more or less. Portland cement
also suffers changes of volume on hardemmg in
water or 1n air. In the case of good Portland
cement, however, these clhanges are extremely
small and much less than those which occur in
different kinds of stone. Bad cements, on the
other hand, may show the dangerous quality of
cracking or swelling. This shows itself in a strong
expansion, which destroys the cohesion of the
mortar and may cause its total destruction.

Cement which swells badly, 1f laid between retain-
ing walls, shows an immense power of expansion,
even to the extent of forcing out the stones of the
mMasonry.

The swelling does not show itself until after
the setting. The worse the fault is the sooner
it will appear. It shows itself also, sooner in
water than m air. In pats of cement kept under
water this defect is to be noticed in the appearance
of fine net-like cracks, or in worse cases in curving
of the pats and the appearance of cracks around
the edges. It is characteristic of expansion cracks
that they run from the edges toward the centre
of the pat and are widest at the edges and narrower
toward the centre. These expansion cracks should

UNDERNFATH VIEW,

not be confused with shrinkage cracks, mention
of which will be made later.

The swelling of cement 15 always due to defects
in manufacture. These are:

1. Faulty composition of the raw material,
especially too high a proportion of hme.

2. Imperfect preparation of the raw maternal.

3. Imperfect burning of the clinker.

4. Too high proportion of sulphate or magnes:a.

According to the German official requitements,
a cement 15 conswdered to be comstant in volume
if a pat, kept 28 days under water, remains perfectly
flat and free from cracks. Swelling, due to too
much hime, shows itself in this test with certainty
within a few days or weeks. Cement contaimng
too much magnesia, however, and burned to the
point of sintering, shows noticeable expansion
only after the lapse of long periods, extending
even to several years. Only chemical analysis,
or the guarantee of the manufacturer, can afiord
protection against the danger of expansion from
excess of magnesia, Experience has shown that
the presence of magnesia up to 3 per cent. 1s entirely
harmless.

In conclusion, two other peculiar appearances
may be mentioned which are often erroneonsly
considered to indicate swelling of the cement.

It is sometimes noticed that pats of neat cement,
left 1n air, lose considerably in strength, and after
a certain time become soft or friable, winle similar
pats kept in water are faultless in all respects.
This 1s especially hable to occur in the case of pats
made very wet and allowed to dry out immediately
after setting If, on the other hand, the pats are
Lkept moist during the first stages of hardening,
this defect is not developed. Cracks, similar to
those produced by swellmg, are also produced when
placed in water too soon, or before the setting is
complete. To prevent this the official require-
ments specify that test pieces shall be kept 24
hours in meist air before placing in water,

SHRINKAGE CRACKS AND HATR CRACKS.

Portland cement mortar without sand, exposed
to the awr, dimumishes in volume. If the diying
takes place gradually and umiformly, as mn a closed
room, the cement shows no defects. Too rapid
drying, 1in draughts of air or in sunshine, without
the precaution of keeping the cement moist, causes
so-called shrinkage cracks. These may be dis-
tinguished, m pats of cement, from expansion-
cracks by the fact that they appear during the

FERRO-CONCRETE WHARF, AUCKLAND :

VIEW SHOWING DECKING.

setting and show themselves as irregular curved
hnes extending over the muddle of the pat. As
already stated, the formation of shrinkage cracks
1s due to faulty use of the cement, and has practic-
ally nothing to do with its quality, Very finely
ground cements are, moreover, more likely to show
hair cracks than those which are more coatsely
ground.

Hair eracks appear as fine lines on cement work
which has stood some time. They are especially
to be noticed on cement which has lamn m the open
awr, and are due to frequent changes between wet
and dry condit:ions, Hair cracks and shrinkage
cracks occur chiefly when pure cement or mortar
too nich in cement 1s used. They may be certainly
avoided by the addibon of sufficient sand and
suitable treatment of the work.

{To be continued.)

Gas-heated Baths.

The employment of gas for rapidly heating
the water for baths has, according to the Gesund-
heuts-Ingemeur of Jume 17, made great progress
in the past 2o years, but many fatal accidents have
arisen owing to improper arrangement of the appa-
ratus. Mr. Schafer has found that in Germany
alone 11 deaths have been caused in the past 12
years by faulty construction of heating apparatus,
while in 17 cases the accidents did not prove fatal.
By reference to diagrams a number of designs
are given to indicate arrangements for fixing the
gas-heater out of the bath room altogether, either
on the floor above, or in a room beneath, or by
a very simple modification of the heating apparatus
it may be placed on the same level as the bath room,
but it another apartment. It is pomted out that
by one or the other of the above systems much
greater security for life, health, and property can
be secured at a very small additional expenditure,

The rails of the Mexican Gulf Railway are laid
on mahogany sleepers, and the bridges built of
white marble. In West Mexico is a line with
ebony sleepers and ballast of silver ore drawn
from old mines beside the track, The engineers
constructing these railways had no material on
the route, and found it cheaper to use precious
materials than to import the ordinary kind.
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Mr. R. L. Levin’s House.

This splendid house, built from the designs of
Mr. John S. Swan 1s situated on part of about
two acres of land that extends from Hobson street
to Thorndon quay, the main approach being from
the first-named thoroughfare by a fine carriage
drive of rolled Karori gravel. The front elevation
is artistically uneven, affecting the Enghsh classical
style, but in me way has the architect taken con-
ventionality as a gmde. The broad flight of con-
crete steps and tiled dais lead to the pillared
entrance in the centre, winle overhead 15 an indented
balcony. On the left-hand side 15 a large bay
window, built up square, and overhead 1s another
balcony which extends round the west side of the
house, and is for the use of servants. The buwlding
on all sides is highly ornamental, flutings here,
jutties and friezes there, while over each of the
principal entrances is the Levin arms, picked out
in plaster. There is another fine entrance on the
Thormndon-quay frontage, which give the mmates
the choice of three doors—to the drawing-room,
the morning-room, and the duungroom. Over
the outlook of the latter apartment, and entending
over the rear entrance, is another balcony which
provides a fine view of the larger half of the harbour
and surrounding Inlls. The roof is covered with
terra cotta Marseilles tiles, which give the unchim-
neyed roof the appearance of a rnchly hued and
highly ornamental canopy. The roof 13 without
the usual cluster of chimmneys, for the rooms, except
the kitchen, are without fire places, and are steam-
heated by radiators of the latest American style.
A dive into the basement shows two large boilers,
which supply steam to the radiators, and the heat
is delicately regunlated i the sumplest rmanner.
After the basement (where is also the wine cellar),
and the main entrance from Hobson sireet, the eye
at once catches the beautiful designs of the tinted
lead-light windows, which over and on either side
of the two pairs of doors, throw pretty colours
on the rich pile under foot. Facing the wvisitor
are doors leading direct to the morning-room,
dining-rpom, and drawing-room, which look out
on to Thorndon quay, while the study—facing
Hobson street—is found by turning mmmediately
to the night on entering. The wvestibule 1tself
is a large apartment, comfortably furmshed, dadoed
with fine pannelhng in polished rimu and gracefully
ornamented with fluted pillars of plaster of Pans,
surmounted by Ionic caps. On the might hand
side, just beyond the study door, is a six-feet stair-
case in two flights, leading to the first floor, and
between the bottom of the staircase and the draw-
ing-room the vestibule runs along to a side entrance.
As to the rooms mentioned, all are large, and com-
fort has been siudied nght through. The study
is pannelled to a height of 1oft. Gin. in polished
cedar, above which the walls are obscured by a
fancy papier mache of a sage-green tint, terminat-
ing in a fancy frieze in lghter shades. Off this
room is a lavatory, with marble washstand and
perfect conveniences. Hete, as elsewhere through-
out the house, the electric light fittings, taps, door
handles, etc., ate all nickel-plated. The dimng-
room measures 23ft. x 16ft. Ain., and here again
are the graceful fluted pillars of white plaster on
either side of the large bay window that commands
an extensive view of sea and land. This room,
which is richly pannelled all round i mahogany
and mottled kauri, is indented on one side to
accommodate a magmficent solid-oak sideboard.
The furmiture, also of oak, is uphclstered m green
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leather, an admirable contrast to the dark glowing
red of the wall paper. Openmng off the dinmng-
room 15 the butler’s pantry, and further on are
the kitchen and scullery. The mormng-room
is a small, but bright, apartment, next to the dining-
room, and next fo that agamn 15 the drawing-room,
stmilar 1o size to the dming-room, but with a large
oriel window 1n the outside corner, which formation
1s continued above the roof in the style of a
turreted round tower.

Mounting the stairs the pleasing effect of spacious
tinted lead-light windows 1s again met with. The

RESIDENCE OF MR. R 1 LEVIN, WELLINGTON.

stairway terminates i another large vestibule
or landing from which the several night apartments
open off. No. 1 bed room on the near-east corner
has a fine oriel window commanding a beaunt:ful
view, and is elaborately fitted with electric light,
inclading a ** burglar switch,” which, bemng pressed,
lights up every passage throughout the house.
Probably the best private bath room in New Zea-
Iand is next to this room. On 1ts rubber-tiled
floor, there is a large white enamel Roman bath,
with hot and cold water, a showerbath with a large
enamel tray to stand i, and a patent Sitz bath.
Besides these there is an elaborate marble wash-
stand fitted with hot and cold water, with shining
nickel-plated fixings and a swivel mirror attached.
Other conventences 1n this cluna-tiled apartment
are equally elaborate and convenient. In the
natural order of things comes the dressing-room,
another nice airy room, papered with pink roses,
and having entrance to a breezy balcony. Other
bed rooms on a less lavish scale look out on to
Hobson stieet, as do also the servants’ bed rooms,
all of which are electric-lit and provided with
steam radiators. The servants have a comfort-
ably fitted bath room for themselves, and there

DINING-ROOM, MR. R. L. LEVIN'S RESIDENCE.

is still another for guests. There are also linen
presses, storerooms, a dispensary, and other small
apartments for domestic utility. Where there
1s steam heat there must be ventilation, and this
1s arranged on an elaborate system. A wvisit paid
to the garret discovered this usually empty space
to be one mass of huge galvanised iron pipes, some
of them two fect in diameter, leading from every
room in the bwmlding to above the floor. Each
of these pipes has a regulator, by which the area
of draught can be regulated to a nicety. Another
specialty 1s the stove in the kitchen, by which

| T S
S0
[Jokn 5. Swan, Avchitesf.

cocking may be done by either burning coal, coke
or gas, the fumes from which are led away to the
air by the huge ventilator, which 1s as a canopy
over the range.

The house is beautifully illuminated throughout
with electric light, and is fitted with telephonettes
(so that speech may be had with anyone in another
part of the house without moving from the room).
Most of the electric hights are fitted with a double
switch s¢ that if one wishes to hght a way across a
vestibule or passage he can switch off the light on
the opposite side to that where he turned it on.

The bulding is of solid concrete with a facing
of fine cement plaster, and was erected on the
day-work system, under the superintendence of
Messrs. H. Andrews and T. Waterhouse (clerks
of works, representing Mr, Swan). The plumbing
was done by Messrs. Jenkins and Mack ; the electric
light, bells and telephonettes were fitted by Messrs.
Turnbull and Jones. Mr. W. Newman was the
plasterer ; and Mr. W. Tustin was responsible
for the painting and paperhanging. Mr. Gerald
Fitzgerald acted as counsulting engineer to the
architect, and Mr. W. Grant was the foreman
1n charge.

DRAWING-ROOM, MR. R. L. LEVIN'S RESIDENCE.
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A Modern Foundry.

P. & D. Duncan’s South British
Implement Works.

+
+

TUAM AND ST. ASAPH STREETS, CHRISTCHURCH.

Tuese works were established by Mr. P. Duncan,
in 1865, in premises in Cashel street to the rear
of Beath & Co.s present establishment. Two
vears later he was jcined by his elder brother,
the Iate David Duncan, the firm shortly afterwards
commencing the manufacture of ploughs in a
small way. The business increasing rapidly, a
new posttion with more room was secured in Tuam
street, adjoining the old Wellington hotel, in the
year - 1876, where more- commodious shops were
erected and further new lines gone 1n for—the plant
being gradually increased to meet the requirements
of the trade. A foundry was added to the works
in the year 1880, and on the site of the old Welling-
ton hotel being acquired in 1881, a new fitting
shop and foundry were erected on the section,
the hotel itself bemg turned into a store, for whith
purpose 1t has served ever since.

In 1894 the business was turned into a company.
Mr. P. Duncan, owing to ill-health, retwed from
the more active management some five years
ago. Tn 1903, increased accommodation being
necessary, a section was secured on the south side
of St. Asaph street, and an up-to-date foundry
erected thereon complete with commodions pattern
shop, extemsive pattern store, fettling shop, store
for castings, motor room and all necessary acces-
sories, making it as complete and modern a foundry
of its size as can be seen in the Southern Hernis-
phere—the old foundry site on the Tuam
street frontage being altered and extended into
a fitting and machine shop.

These works af present employ 187 hands,and
the work is very steady, the output being nearly
constant all the year round.

One of the difficulties in implement making in
New Zealand is the wide range of work which
has to be undertaken to secure sufficient orders
to keep all hands going. The work at Duncan's
varying with the seasons, repairs to horse rakes,
strippers, drays, and reaping and mowing machines
are effected in January and Fehruary; ploughs,

hairows and cultivators in March, April and May ;
drills, disc harrows and rollers m June and July;
and so on throughout the year.

Another difficulty 1n the implement business
in this country, and one not fully understood
by those outside the trade, is the diversity of con-
ditions under which agriculture is carried on in
in the colony in regard to the guality and condition
of the lands cultivated, necessitating a wide range
in size and style of many of the implements. P. &

traction wagons, spreading wagons for metalling
roads, etc. Although P. & I», Duncan manu-
facture a full line of implements, ploughs, disc
harrows, drills and cultivators form the bulk of
therr output. In their ““Star’ drill they claim
to have the best drill extant for New Zealand
conditions, and their patent turnip and rape sower
is undoubtedlly as simple and effective a method
of doing this work as could well be imagined.

The plant comprises 3 steam hammers, 3 oliver
hammers, 2z heating furnaces, 22 blacksmith forges,
4 punching and shearing machines, 10 ch_‘:l!mg
machines, 10 lathes, 3 screwing machines, milling,
shapmg, slotting and planing machines, 4 wood
planing machines, 2z band saws. 1 circular and
I swing saw, etc. Power is obtained from 2 bmle'rs,
2 engines, and 3 electric motors employing city
current,

The Company’s goeds are mainly sold by agents
in the different centres throughout the colony,
but a large trade is done direct with farmers in

ENTRANCE TO FOUNDRY, ST. ASAPH STREET.

D. Duncan, Ltd., for example, manufacture about
forty-five varieties of plonghs, twenty-eight different
sorts and sizes of disc harrows, and over fifty
different varieties and sizes of drills, besides many
other lines in like proportions. This is not a
matter of choice, but necessity, for the customer
requires the machme made a particular way to
suit his land, and it is made accordingly.

P. & D. Duncan, Ltd manufacture every class
of farm implement—reaping, mowing and threshing
machinery excepted—and their goods are well
known throughout New Zealand for the highest
class matertal. workmanship and design. In
addition to agricultural machinery they also manu-
facture road-making and repairing machinery,

WHEELWRIGHT'S SHOP.
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Canterbury, many of the older settlers and their
sons having been customers for thirty or forty years.

Mr. John Duncan is chairman of directors, Mr. L.
L. Cordery, F.I.A.N.Z., secretary to the Company,
and Mr. James Keir wrrks manager.

A Turbine Torpedo.

TueE application of the turbine principle to the
propulsion of torpedoes has apparently been effected
with great success in the Bliss-Leavitt invention,
which is to supersede the Howell and the White-
head torpedoes in the United States Navy.

In 1ts general form and arrangement the Bliss-
Leavitt torpedo is very hke the Whitehead. Its
distingmishing features are the use of the turbine
prinaiple, not only in the propelling engine, but
also in the gear for steering by the vertical rudders.
The main engine 15 a compound air turbine, running
at a much higher rate of speed and developing
higher power than the old reciprocating torpedo
engine, The 18in. Whitehead has a speed of
twenty-seven to twenty-eight knots at 1,200 yards’
range, falling to about twenty-two at 2,ovo, which
is near the limit of its effective range. The Bliss-
Leavitt has a speed of thirty-six knots at 1,200
yards, and stil has a speed of twenty-eight at
2,500. Up to this range it can make good practice,
which means that a ship armed with this torpedo
could sink an enemy about 2 miles away. Part
of this great increase in speed and range is due
to a device for increasing the working tension
of the compressed air by heating it. This is effected
by means of a spirit lamp or stove, which is lighted
automatically in the air chamber the moment
the torpedo is discharged.

There are two main types of turbines. In one,
the most usual kind, the steam, air, or water acts
by impinging upon blades attached to the shaft
that is to be rotated. The other depends upon re-
action. Tts oldest form is Hero of Alexandria’s
little engine revolving under the backward drive
of jets of steam escaping from points on its'cir-
cumference. There is a remarkable application
of the second kind of turbine in the Bliss-Leavitt,
In the Whitehead the rudder is controlled by the
Obry gvrostat gear. The gyrostat, a heavy wheel
revolving at high speed, and always keeping the
same plane of direction, is set running by the release
of a powerful coiled spring at the moment when
the torpedo is discharged.
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18,000 REVOLUTIONS A MINUTE.

"In the Bliss-Leavitt torpedo the gyrostat pnn-
ciple is also used to contrel the steering, but there
is no spring to start the revolving disc or wheel.
The disc is hollow, and has a number of small
nozzles openmng from its circumference, each
nozzle being at the end of a tube which projects
like the spokes of a wheel, but 1n the line of tangent
to the circumference, or forming a right angle
with the radius, Compressed air passes mto the
interior of the disc and escapes m jets from the
nozzles, and the result is that the disc is driven
round in the reverse direction to the escape of the
air. It is claimed that its velocity rises to 18,000
revolutions per minute. The device may be called
a turbine-gyrostat, and will doubtless have other
useful applications found for it. Driven at this
high speed the revolving disc would require an
enormous force to divert it from its original course.

After prolonged tests at Newport News, carmed
out so secretly that even the ubiquitous Yankee
reporter heard nothing of them, the United States
Navy adopted the Bliss-Leavitt as its service
torpedo. Two hundred are now being manuf-
factured, half of them of the 18in. diameter type,
and the rest of ziin. diameter. The largest
torpedoes in our navy are the 18in Whiteheads,
The 2nin. Bliss-Leavitt carrymg an 1ncreased
charge of guncotton, will be the most powerful
torpedo in any mnavy. Its guaranteed range 1s
3,500 yards, but it has been run _over 4,000 in the
test trials, The only torpedoes above 18in. in
diameter that have yet been made.anywhere were
a set of ten z24in. Whiteheads manufactured for
the Japanese Government just before the war.
But it 15 believed that these were intended to be
discharged from tubes mounted on land i con-
nection with the defences at the narrow entrance
to -the Island Sea. The =2r1in. Bhss-Leavitt 1s
apparently intended for use on shipboard. As
no naval Power will allow another to get ahead
of it in armaments we may be sure that we shall
soon hear of an increase in the size of the White-
head in European navies, even if they do not follow
the example of the United, States and try to obtamn
a weapon like the Bhss-Leavitt,

ELECTRICITY’S TRIUMPHS.

WONDERS OF MODERN INVENTIONS

AT one time the clank and rattle of mechamism
amidst a sustained whirrnng of wheels was what
cone always heard when wisiting a manufactory
or a power station. Those were the days when
the steam king reigned without a rival; but times
have changed. Now the trinmph of the blue
king—electricity—has reduced motive sound to
a mimmuoem, and the giant steam machines are
falling into disuse through the advent of a cleaner
and more compact method of generating power.
This fact was impressed upon a Post reporter durmg
a visit to the electrical power house of the Wellmg-

P. AND D. DUNGAN'S WORKS :

ton City Corporation, wherein is generated the
propelling power for the city and snburban trams,
and the hghting and power supply of a few outside
institutions,

It is a system of delicately controlled gigantic
forces, with electricity the king installed supreme
and served by steam the satrap. The steam which
drrves the electrical engines 1s supplied from bolers
to which are fitted the Erith stokers—a mechanical
contrivance which feeds coal into the retort fires
as required m regulated guantities, and thus entirely
obviates the makmg of smoke, as the gases are
consumed in a clear fire immediate they are
generated. The system 1n force a the power
1house is for the most part self-controlled, and at

« every turn the triumph of man’s mund ove: seeming
impossibilities is apparent.

The chief engineer of the works (Mr. Peter M’Coll)
has an office on the top floor, surrounded by a
platform from which he has immediate oversight
of the whole works. There are three engmes 1
operation, aggregating 1750 h.p., and a huge Belliss
and Morcom engine, of 1000 h.p., is now completed.
When this latter work 1s completed the Council
will be able to supply electric hghting to all
who desire it. The power house has Dbeeen
built with a view to extension, and it is wup-to-
date in every respect. Labour-saving and energy-

P. AXD P. DUNCAN’S WORKS:
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saving devices are everywhere apparent. Even
the clinkers from the fires are utiised by being
ground up to make beddmg for pavement flags;
in short, nothing goes to waste. The water for
the boilers 1s heated i * econmormsers,” wiich
raise 1ts temperature 240 and 280 degrees before
it is run into the boilers, and the heat with which
this 15 done 15 secured without additional cost
to the runmng expenses. There is method in
everything. ¥ach gallon of water that passes
through the works 15 mechanically measured and
recorded, and there are checks upon coal consump-
tion 1n relation to steam generation, which enable
the engineer to ascertain from day to day what
has been the cost and whether the quality of the
coal supphed 1s up to the average.

Method 1s applied down to the merest detail. A
bell sounded as the reporter was malking the
rounds. ‘*That 15 an alarm to let us know that
a ig storage tank on the roof of the building is
full of salt water for the engines,” Mr, M'Coll ex-
plamed. “ If there was too hitle water an alarm
would also be given,” he concluded.

The switchboard of the estabhshment is a huge
one, beautifully kept and on a floor below it the
electric motors are in constant action. These
are run at a pressure of 550 volts, and there is an
arrangement which practically prevents any waste
of power. When the trams are running at normal
speed and in normal number the sfrain”shows
but slight variation. But occasionally it happens
that a large number of trams ate starting togethe:,
and perhaps some ‘‘steep pinches” are’ being
travelled at the same time. Then there is a.demand
for greater power. This is provided through
the action of what 1s known as a variable expansion
lever, which works automatically. Whea the
stram comes the lever moves rapidly over, and by
so doing sets up a stronger current to meet the
increased demand. As the demand relaxes the
variable expansion mechanism antomgtically
swings back to the.normal, decreasing the energy
supply accordingly.

The engimes at present installed have occasion-
ally to work to their utmost capacity, there being
the hghting of the Town Hall and the supply of
hght to firms to be kept going, in addition

to the trams. There is a special mhachine
used for the Town Hall and private *light-
ing supphes. An interesting invention that is

the power house is known as a
“ pegative booster.” Tt is an electrical ,pump
which sucks the current through the rails
back to the negative side of the machine, Workmg
on the car-shed return current. This information
as to the scope of a * booster " should fill a'ldhg-felt
want, ‘for when it was recently noted® that
the City Council had ordered a * boosted” for
the Brooklyn tramway one ‘ Constant Reader”
wrote to ask if it was " something to boost.up the
receipts from the line.”” He was.close to the’truth,
for the saving effected by conservation :pf the
electric current materially affects .the -1glative
average of receipts and expendituré. "A munmber
of “ boosters "’ are now on the way to Wellington
to be installed on the suburban lines. Another
improvement in conditions is being effected by

installed at
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the installation of a *' track telephone,” which will
enable motor men or conductors to rnng up the
power hounse, the car shed, or Thorndon despatch
station, independent of the public telephone bureau.
There are many advantages m this: expedition
and facility being the chief. Sometimes it happens
that an accident to a tram temporarily disorganises
the telephone wires i the vicimity of the overhead
track, and in such case as this the existence of an
independent telephone service will be especially con-
venient.

LATEST AND MOST ECONOMICAL
METHODS OF HANDLING WOOL
BALES.

RecENTLY there has been installed for Messrs.
Dalgety & Co., Ltd., a complete canveyor plant in
their new wool warehouse, Miller's Point, Sydney.
The warehouse throughout has been designed
with a view to handling and storing the wool in
as little time, and at as small a cost, as possible
previous to 1ts being shipped to its destination—
England or the Contiment of Europe. The con-
veyor has been installed to do away to a great
extent with the loss of time and money (in wages)
which naturally occur under the old system of
hand trollying, and is designed to deal with goo
bales per hour. It runs the entire length of the
building from end to end, and the distance between
the gentres of the end sprockets is z75 feet. An
electric motor is employed to provide the driving
POWeY, o .

The type of conveyor in question is what is
known as a Continuous Wood-Apron Conveyor,
and is* constructed of two lines of special flanged
roller chain which work over sprocket wheels

that the motor can be started and stopped by the
foreman m charge, who 1s situated at the receiving
doors on the first floor. The horse power required
to drive, when the conveyor 1s fully loaded, 1s
approximately ten, but the power actually con-
sumed is consideralby less than this, owing to the
fact that the conveyor usually carries the bales
away so quickly that the men are unable to keep
it fully loaded, and 1t is consequently seldom
worlipg at its full capacity. The advantage
and economy of the eleciric system of driving
15 here apparent, as the motor only develops, at
any instant, that amount of power necessary to
keep the speed constant.

The bales are received at the door of the ware-
house weighed and marked, and are then placed
upon the wood apron and carfied to whatever
part of the warehouse required. Fig. 2 shows
a number of bales on their journey, and they are
carried along, exactly as shown, standing easily on
end on the moving platform. The bales on reach-
ing the bay of the store at which they are required,
are hand trolleyed to any part of it ; consequently,
the conveyor acts as a feeder for the hand trolleys,
and the long trolley trips, done by the men wheeling
the bales from one end of the store to the other,
and returning with empty trolleys, are done away
with. The bales are gmte easily removed from
the conveyor while it is moving, as 1t only runs
at the moderate speed of 1006 ft. per mmnuie, and
the men find no difficulty in loading or unloading
the bales or crossing
with their loaded trol-
leys while the conveyor
continues on its course.

The manufacturers
are Messrs. The Jef-
frey Manufacturing Co.
of Columbus, Ohio,
U §5.A., who have repre-
sentatives in New
Zealand, but the plant
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at either end and at the centre, the centre sprocket
wheels being the driving ones. Heavy wooden
slabs are securely bolted across the two lines of
chain, and, as shown by the cross section, form
a continuous platform upon which the bales of
wool are carried. The upper runways are bolted
to the floor joists, and the bottom or return runways
are supported by wooden structural work suspended
from the floor joists, and, consequently, below
the floor level. But the space reqmred below the
floor joists is very little, so that there 1s practically
no interference with the storage capacity of the
floor beneath. The wood apron of the conveyor,
whether in operation or not, forms practically
part of the floor of the store, though the top of
the slabs are an inch or so above the floor level,
so that clearance may be given the floor and the
bales as they are carmed along. It being neces-
sary to be able to *‘ hand-trolley " the bales from
one side of the conveyor to the other or on the
conveyor itself, an inclime suitable for the purpose
is formed on each side of the apron by steel plates
securely screwed down to wooden wedge preces
which are fixed to the floor, as 1s also clearly shown
in the cross-sectional drawmg. The plates run
the full length of the conveyor on both sides, and
na difficulty is experienced in wheeling the trolleys
over from one side to the other whether the con-
veyor is in operation or not. The conveyor 1s
reversible, that 1s, it can be run in either direction,
as required, this being effected by simple revers-
ing gear connected with the startimg switch.

The motor driving the conveyor is placed m
the cenire on the second floor, and the redunced
speed required is obtained by belt and chain drives
with a spur gear on the driving shaft of the con-
veyor, The electric winng has been so arranged

CRDSS SELTION OF wWOpOD APRON CONVEYOR . e

SOME EARLY PATENTS FOR
INVENTION.

By E. 8. Barpwin, M.E. (BaLpwiN & Ravwarp).

A pIp into the forgotten past has a fascination
for most people, and it is not generally known
that such a peep into a former age can be obtained
from the English Patent Records on file in  Welling-
ton. They carry us back to the time when the
authonsed version of the Bible was produced,
when Shakespeare was producing his plays and
James 1. was strugghng with the Judges of the
King's Bench with regard to what he considered
his royal prerogative of interfering in the decisions
of the Courts of Law. Between this and his other
reprehensible action of putting Sir Walter Raleigh
te death, James, however, conferred a boon on
future generations by granting the Statute of
Monopolies, which gave the sole right {o the true
and first inventor to use, make and vend an mven-
tion withm the realm. Bntish Patent No. 1
being the first patent on record 1s particularly
mteresting. It mught be expected that it would
relate to contemporary matters, such as a com-
position for polishung armour, locks for canals,
combmed cross-bow and pike, all of which are
dealt with by patents immediately subsequent.
We find, however, that it relates to the broad and

WCOD APRON CONVEYOR IN OPERATION.

described was supphed and erected by Messrs.
Gibson, Battle & Co., of 7 Bent street, Sydney.

As this conveyor 15 a typical example of the
modern labovr-saving device for handling matenals
in process of manufacture or packed for distri-
bution, whether in bales, boxes, bundles, casks
or even loose, we have no doubt that our readers
will appreciate the opportunity of seeng an illus-
tration and reading a description of an exarple of
this up-to-date system, as adopted by such a well-
known and expenenced firm as Messrs. Dalgety's,
Ltd.

New Petrol Electric Railway Car.

A trial run took place recently between Schen-
ectady and Saratoga, NY., of a petrol-electric
raslway coach constructed by the Wolseley Tool
and Motor Car Company for the Delaware and
Hudson Railroad, The car consists essentially
of a petrol-driven electric generator, furnishing
current fo electric motors geared to the driving
wheels, and controlled by a method similar to that
employed m the ordinary electric-car equipment.
The car 15 63ft. long over buffers, and, when
equipped, weighs 65 tons. and although it was not
designed for high speed, the average runming tume
was about 35 miles an hour, and on several occasions
the car attained a speed of over 4o miles an hour.
The engme develops 160 b.hp. at a speed of 450
r.p.m. The cylmders are honzontal opposed,
six m number, gm. diameter, rom. stroke. The
engines are started with a cartridge filled with
black powder ; the cartridge 1s fired 1 one cylinder
by a hand tngger, the arrangement being similar
to the breech mechamsm of a gun.

perennial subject of the manufacture of maps
and plans. The patent, with mnaive cdisregard
for patrotism, sets out that London is behind
Paris and other continental ciiies, of which com-
plete plans had been mn existence for some time,
and the deed confers upon “ our lovinge subjecte
Aron Rathbone,” the sole nght to make, use
and vend maps of the city of London, Westminster,
Yorke, Bristol Norwich, Canterburie, Bathe,
and the twoe Vmversities, Oxford and Cambndge,
and thewr suburbs. In quamnt terms 1t sets out
that “ wee doe by theis p'sentes, for VS our hetres
and successors, straightlie charge. p'hibite, and
forbidd, all and singuler bodies politique and cor-
porate, and all and evene p'son or p'sons, as well
as our naturall borne subjectes as aliens, dezines,
and stranngers, other than the said Aron Rathbone
and Roger Burges, their executors, admmstrators,
deputies, and assignes, and such as shall by them,
or some of them, bee sett at worke, lycenced,
or authonsed, that they or anie of them, do not
p'sume, attempte, or take in hande, duringe the
the said terms of twentie and one yeares, to make,
carve, describe, unpnnte, sett forthe, or counter-
feite, or sell, utter or dispose of within this our
realme, or ame other of our domynions, or exporte
out of the same the said mappes’

This document concludes in the following terms .
“ And lasthe, we doe hereby for VS, our heires
and sucecessors will and comande all justices of
peace, malors, sherriffes, bailliffes, constables, and
all other the officers, ministers and subjectes of
VS, our heires, and successors, to whome it shall
or male appertaine that they and evene of them
bee from tyme to tvme aidinge helpinge, and
assistinge to the sawde Aron Rathbone and Roger
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Burges, theire executors, administrators, assigne_s,
deputies, and servantes, in the execucon of theis
our Lrs Patente —as they tender our
indignacon and displeasure, and will aveid the
same at theire Vttermoste perills, although ex-
presse mencon &c.'’

““In witness whereof &c. Witness ourselves
at Westm, the eleaventh daie of March.

Pbre de prinato sigillo, &c.”

The principle that an invention must be novel,
to be entitled to protection, did not exist in the
year 1617, the date of this patent. The apphcant
was the first to undertake the manufacture mn the
realm, and he asked for a monopoly, which was
granted to him. A somewhat similar provision
applies in Great Britain at the present day, where
the first importer, though not the actual mventor,
is entitled to protection.

Coming now to our own colony, interest centres
in New Zealand Patent No. 1. We find it was
granted to Purchas and Ninnis, in the year
1857, for treating New Zealand flax. The draw-
ings accompanying the application are very crude.

The specification is as follows :(—

26 MARCH 1861.

“ PURCHAS, Arthur Guyon, Clerk, and NINNIS,
James, Mmng Registrar, both of Onehunga,
Auckland.

(An invention for the preparation of the Fibre
of the Phormium Tenax and other plants for the
manufacturing purposes).

The specific object of the invention is to separate
the fibre of various plants from the cortical and
other vegetable tissues of the plants, so as to
tender the said fibre fit for manufacture into cordage
or woven fabrics,

The principle claimed is that of percussion.

The mode of application is by means of beaters,
‘hammers, beetles ,or stampers, made of various forms
and sizes to suit the particular plant or kind of
plant which is to be operated on. The said beaters
may be made either wholly of wood or irom, or
other metal, or in part of wood and n part of ron
or other metal; or of various metals combined ;
or of .any other suitable material ; and may have
their faces either plain or wrought, and may be
made to act either by gravity or springs, or by
any other convenient mechanical arrangement;
and may work upon either wood or metal, or
other material, fixed or movable, with or withcut
springs.

The machinery may be driven by any kind of
power.

The raw material is subjected to percussion,
either in a fresh state or after maceration, and
may be worked either with or without water.

The fibre may be dried immediately after per-
cussion or washed and then dried; or subjected
to maceration and further percussion before drw-
ing.

%everal forms of beaters are shown in the draw-
ing.”

By the date of British Patent No. 5 it was ap-
parently recognised that a patent might become
a source of revenue to the Crown for we find that
Thomas Marraye in teturn for the monopoly
of making swords was compelled to pay *‘ duringe
the whole terme of twentie and one yeares, the
yeatlie some of five poundes* sterling of lawfull
money of England into the receipte of the Exche-
quer at Westm,” until the trade be well estab-
lished, after which “ the yearlie rente or some
was to be increased to ‘ tenne poundes.”

At the date 1627 of Patent No. 38 the “ yearlie
rente " had risen to *foure hundred poundes”
for the monopoly of manufacturing iron.

Patent No. 8 dated January oth, 1618, appro-
aches more nearly to the requirements of a present-
day specification which must * particularly describe
and ascertain the nature of the invention "

It reads: ‘ Whereas wee are informed that the
said drawing and drayning of myne's, myneralles,
and colepittes, and raysmng of waters aforessid,
is to be done and performed by the vse of C'teine
engines and instrumentes by Robert Crumpe,
newly devised and found out as aforesaid, which
are farre different and exceeding all engmes, -
struments, or devises heretofore ounte or vsed
in or aboute the p'misses (that is to say) by a
c'teine hollow trunck or pipe of one entire length,
to be made of tymber or leade, which 1s to reache
from the waters that are to be drawne or raysed
vnto the toppe or place where the same waters
shalbe to vent or yssue forth, att the {foote of
which said trunck or pipe so made of entyre length
as aforesaid, and in some other partes or places
thereof, there are to be placed and fyxed C'teine
suckers, drawers and other devises, and other
engines of brasse, copper, or other metal, and
att the vpper part or end of said trunck or pipe

*The " pounde’’ of those days signified the
pound of silver that was comed mto twenty shal-
lings, a shilling, in the middie ages, having had the
same value as to-day.—[Ed. ProcRrEss.]

thiere ate to be planjed and placed severale peeces
of tymber fyxed and framed together, wherein
are likewise to be placed c'teine suckers, drawers,
and other devises, together with one or more
wheele 0. wheeles with spindles and cranks of
yron or brasse, whereby the waters may be drawne
or raised from any depth whatsoever,”

for the monopoly of making the above pumps
which avoiuded the necessity of a series of pumps
one above another, Roberte Crumpe was enjoined
to pay a vyearly sum of ten pounds for twenty-
one years.

CRUISING TURBINES FOR WAR-
SHIPS.

By E.S. Forris.

Tur application of steam turbines to the propulsion
of warships 1s a more complex problem than that
of 1ts application to ordinary mercantile vessels,
principally because so much coal 15 consumed
in cruising at low powers and very low speeds. In
all cases it involves many elements other than the
actual change mm the application of the motive
power. Thus, if the origmal propeller and shaft-
ing of the ordnary reciprocating (piston) engine
are retained, the same speed of revolutton of the
propeller must also be retained and the turbine
engine which replaces the piston engine would
compare most unfavourably mm weight and space,
Tt is, therefore, necessary to drive the screws at
a higher rate, and at the same tuime the diameter
and other dimensions of both the screw and its
shafting must be reduced and suited in other ways
to the mew conditions. In the Amethyst, three
screws are used in place of two in the Topaze (piston
engines), and the rate of revolution 1s almost exactly
doubled. There is by this means a comparatively
large saving in weight and space, because within
the same limits about 40 per cent. more power
is obtained. In the Carmama (turbines), three
screws are also fitted in place of two m the Caroma
(piston engmnes), and the rate of revolation 1s in-
creased about go per cent. This results in an
apparent gain of about 11} per cent. mm power
and about one knot in speed, with possibly about
5 per cent. less weight. In both the Amethyst
and Carmania there is an undoubted gain m econ-
omy of fuel, whether it be calculated on a propulsive
h.p. basis or in gross weight per knot. The latter
is perhaps the more correct way of looking at
matters in which turbines are concerned.

A large cruising radius for warships is best
secured by hmifting the size of the engine to that
necessary for some power somewhat below the full
power. Naval engines of the piston type have
for many years past been designed for a maximum
efficiency at about 70 per cent. of the full ih.p.,
and this policy seems even more desirable with
regard fo turbine engines. Turbines used in shore
practice for generating electricity, where the brake
h.p., or energy of rotation of the shaft, can be
easily measured, are well known to be capable
of carrying a considerable overload, amounting
to nearly 40 per cent. in some cases, with only
a very moderate decrease of efficiency, and with
a comparatively small increase m coal consumption
per unit of power.

The large apparent increase of 1.h.p. m the
Amethyst may not have been anticipated, but
in any case 1t was considered advi<able to fit special
turbines on each wing shaft for cruising purposes.
Increased work per lb. of steam and economy
of steam can only be obtammed by increasing the
rate of expansion; the same quantity of work,
assuming hyperbolic expansion, caan be ohtamed
from 1lb. weight of steam, whether it be expanded
either from zoolb. down to 1colb. absolute, or
irom 10lb. down to s5lb. absolute, becanse the
rate of expansion is the same in each case. With
the same final pressure, which for turbines 1s practic-
ally obtainable in the condenser, the rate of expan-
sion can only be maintained by admitting steam
at its highest pressure. At very low powers the
steam is necessarily reduced in pressure by throtthng
and although some of its heat energy may be devoted
to improving the quality of the steam at the mstant
of admission it has very small useful effect, and
does not overcome a decrease in the rate of expansion
from, say, 150 (150 to 1lb. absolate) to 2o (z0lb,
to 1lb. abs.), With piston engines the rate of
expansion is fairly well maintamed by * hnkmg
up " at low powers, and therefore cutting off the
admussion of steam earlier in the stroke of the
h.p. piston.

Cruising turbines are fitted for maval purposes,
and being of smaller capacity (and also somewhat
differently constructed with regard to blading),
the steam commences 1ts work at a higher pressure
and thus tends to maintamn the rate of expansion.
<At low powers, with therr ad, a lgher efficiency
than with the Topaze engines can be maintained
until the power decreases to about one-sighth

of the full power, with a speed of about 14.2 knots.
An alteration, by which 1t 1s now possible to u‘Eilsw
the auxiliary exhaust steam in the Lp. turbines,
is said to improve the economy of the Amethyst
still further and to enable it to compaze favourably
with the Topaze down to 10} knots, The cruising
turbines are not used for propelling purposes at
the higher powers, but revolve idly in the vacuum
created by the condenser, with the Lp. turbines
fitted on the same shafts.

Recent comparisons of efficiency relative to pres-
sure show that there is a loss rather than a gam
by using higher pressures for certain single-stage
expansion turbines. If this Dbe applicable to the
peculiar circumstances of warships, then crwsing
turbmes are unnecessary; but these conclusions
pomnt particularly to the economical importance
of as little moisture as possible in the steam, both
on admission and during expansion, and of expat'xd-
ing in the stages. An excessive rate of expansion
in any one stage produces excessive moisture and
flmd friction, whose resistance more than counter
balances the increment of kinetic energy obtaining
irom a greater fall in pressure. The percentage
of moisture i the steam on 1its exit to the condenser
from turbines is probably double that from piston
engines working with similar initial and condenser
pressures, which tends to show that the two or
three stages of expansion adopted at present are
insufficient for the best working economy at full
power, and that if a greater number of stages were
adopted it would be unnecessary to fit cruising
turbines.

Up to the present there has been a disposition
in turbine vessels to fit the maximum, rather than
the most economical, power within the space and
limits allowed. If the engines of the Amethyst
had been designed for 10,000 instead of the equiva-
lent 14,000 vh.p. obtained, would 1t have been
possible to dispense with cruising turbines without
any appreciable decrease either in efficiency at
low powers or of the highest speed ¥ Every element
which contributes to the total efficiency of the
propeling plant points to a favourable result.
Turbines of smaller power would require less steam,
and the hoilers, which are now worked above their
most economical rate of steam production, would
give an increased efficiency of about 13 per cent.,
making 65 per cent. instead of the 52 per cent.
now obtained at foll power. The efficiency of
the screws, also, principally owing to their slower
rate of revolution and to less frictional resistance
from a possibly rednced blade area, might be in-
creased from 60 to about 70 per cent, These two
elements, without taking into account the possible
jncreases in efficiency which might be obtained
respectively from the steam as a working sub-
stance, from the engine mechanism, and from the
thrust mechanism, would increase the overall

65 70 35 II
efficiency in the ratio of —x-—=-—=1—, or

52 60 24 24
about 44 per cent. This result corresponds very
closely with the apparent increase of power obtained
from the Amethyst over the Topaze, which Mr.
Parsons puts at 4z per cent. With such a large
margin it appears very probable that the full speed
of the Amethyst could be obtained from turbines
of not much greater than two-thirds of the present
power and without serious loss, or possibly without
any loss, in efficiency ; while at lesser powers a
greater steaming radms would undoubtedly obtam
at all speeds.

Recent trials and the generally satisfactory
working of various vessels prove conclusively
the superior economy of steam turbines in fuel,
weight and space. TUntil the establishment, and
more or less general acknowledgment, of their
merits the fitting of unnecessarily great engine
power was excusable ; but if my reasoning is correct,
and it is frankly admitted that the information
on which it is based is not absolutely conclusive,
then it should be recognised that there is for each
vessel a limit beyond which any increase in power
becomes inefficient and practically useless for the
purpose for which it is designed. For naval vessels
the lower this limit can be pitched,, while stil
retaining, by possible overloading, the highest
practicable speed, the more economical and wseful
will they become for their extended employment
as cruisers and for purposes of war,

A train telegraph system, which provides for com-
munication between drivers and stations, and
includes an automatic signal in the engine cab
to show when another train is in the block, has
been invented by an American. Two metallic
conductors are laid, insulated to form block sections,
and the engines are fitted with the necessary electri-
cal apparatus, When a train enters a clear block
the signal m the cab displays a white light ; but
in case of another train being in the block, or a
rail broken, a.switch open, a red light would be
shown and a bell sounded. The station attendant
would also be able to operate the signals on the
engine.
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COUNTING & COUNTING MACHINES.

&
—

By J. Watkin KINNIBURGH.

FIRST PAPER.

Although it is impossible to say in what remote
age the art of speech began, we may conjecture
that the sounds first used, and the signs and gestures
which would necessarily accompany them, expressed
a very limited number of fundamental ideas, such,
perhaps, as would indicate food, danger, etc.;
and, judging from the state of language amongst
the lowest types of human beings now existing,
it may be taken that long ages elapsed between
the utterance of the first articulate sounds and
the earliest conception of the idea of number—
although that of quantity would necessarily be
of eariier birth. With the complex human intel-
ligence of to-day, as we know it, it is difficult to
imagine a human being with absolutely no sense
of number, but it becomes more easily concervable
when we consider that sach a sense is entirely
absent in the lower animals. Take away one¢
from a litter of kittens in the mother’s absence,
and upon her return she does not realise that there
is onz less than before. Probably her sense of
quantity and locality will tell her that the space
and place occupied by her progeny is less, and that
there is something wanting, but she has apparently
no idea that there are now, say, five kittens instead
of six. There are wncivilised peoples to-day whose
perception of number is limited to two, three and
four, and whose ideas of quantity are simply ex-
pressed by words corresponding to “few,” or
“ many,” etc,, and the entire absence of words
expressing notatien is not at all rare. There are
races in Africa who cannot express numbers in
language, even to the extent of the fingers of one
hand. Dr. Peacock, early in last century, mentions
the Yancos who could not count audibly beyond
three because they could not express that idea
by anything more simple than Poetar-rar-or-
inco-arcac. The aborigines of Australia, probably
the lowest in the existing human scale, cannot
count beyond fdur. To the anthropologist the
extent of knowledge of numbers possessed by
different races, and their systems of verbal nota-
tion, are of great importance in forming his theories
of origin and migration. A better instance could
not be given than the immense difference observable
between the lowly and ignorant Australian abor-
igine and the highintelligence of the New Zealander.
Where the former have absolutely no system of
notation, the latter, and indeed most of the Poly-
nesian. races, have one which, though only verbal,
is as perfect as that of Europe in the tenth century,
and probably the most perfect amongst uncivilised
peoples of the world, a pure decimal system capable
of expressing clearly and definitely any number
from on¢ to a thousand.

The earliest and most natural means of counting
was by means of the fingers, and without doubt
the decimal systems were originally derived from
this method. The word #»ima, used to express
five amongst Polynesians, also signifies the hand.
Maoris call the hand #imga, but this is only one

of the many similar slight differences in Polynesian
dialects. Amongst the native Mexicans and the
Caribs the same word that signifies a score means
‘ one man,” 7.e., ten fingers and ten toes.

There is ample evidence existing in the languages
of to-day to show that the art of counting verbally,
to a more or less limited extent, must have been
in use from very ecarly ages. There is not the
slightest doubt that we are indebted to the far
East for the introduction to the world of the science
of numbers, at what time cannot be determined.
History fixes neither the author nor the time,
but it was not until the adaptation of signs or
characters to represent numbers that the science
began to assert itself and became capable of written
expression.

THE EARLIEST ATTEMPT AT A COUNTING MACHINE.

Centuries before the introduction of the decimal
notation to Western Europe the Chinese were
proficient in the art of decimal arithmetic, and
had devised a contrivance to facilitate thewr cal-
culations, This invention is probably the oldest
existing artificial aid to mental work, and, like
many other Chinese inventions, they still use it,
not only in their own country, but wherever they
migrate. It is known as the Shwampan, and
consists of a double series of beads sliding on fixed
wires or rods. On the left hand series there are
two beads on each wire, and they represent fives,
whilst on the right there are five beads representing
the numbers one to five. In the illustration the
number indicated by the position of the beads
is 7,604,823,609. It will he noticed that in this
arrangement there is ap-
parently a superfluous

bead on each side of the
dividing line, and any
sum could be indicated
by having one head only

in the left hand division, and only four in the right
hand. But in the hands of the Chinese these
extra beads perform important functions, and are
not only used for carriage from one column to
another, but for the operations of multiplication
and division, so proficient are they in the use of
this device.

The Abacus, which derives its name from the
first letters of the Greek alphabet, but which is
plainly an adaptation of the Shwampan, was used
in various forms by the ancients, and is used to-day
in our infant schools. The form given in the illus-
tration appears to have been one of the simplest
and most generally used. It will be seen that
in this device the wires contain aiternately four
beads and one bead. The single bead always
represents five, and the others the numbers one
to four. A contrivance of this kind could only
be used to perform addition or subtraction, but
no doubt it was enlarged or improved upon at
different times until the introduction of written
systems of notation supplanted it.

It was not long after the adoption of the decimal
notation that the first modern contrivance for
mechanical calculation made its appearance.

About 1614 Neper, Baron of Merchiston, in Scot-
land, invented his Rods, since commonly known
as ‘‘ Napier’s” Bones, These, as shown in the
illustration, consist of a series of rods, the first
of which is used as an index rod. Each of the
others starts at the top with a unit which is added
to itself until, in the bottom division, its sum equals
nine times the original nnmber. It is really a
movable multiplication table, the principal feature
of which is the method of arranging the tens figure
of the product on the left of the diagomal line.
When it is required to multiply one number by
anather you place the rods so that the muitiplicand
appears along the top, and then entering with
the unit figure of your multiplier, you set down
the result, combining the right hand or lower figure
in one diagonal with the left or upper one in the
next rod. You then enter the table with your
tens figure setting down this result beneath the
first, but one figure to the left, as in ordinary multi-
plication, and so on. The operation of division
can be performed almost as quickly as multiplica-
tion by arranging the rods to represent your diviser
along the top and taking out svitable multiples
thereof from the table, deducting them from the
dividend, and borrowing for the remainder as
in ordinary division.

To enable us to fully appreciate the value of this
contrivance we must bear in mind that in those
days there were very few who could perform the
simplest rules of arithmetic without great labour.
The system of notation was novel, and men had
not only to learn the new system but to discard
the old ; they had to unlearn in fact, and a genera-
tion must have passed before people became in a
degree familiar with the new ideas. X

So soon, however, as the notation was fairly
understood and taught, inventive genins was
devoted towards invoking the aid of mechanics
in performing the laborious operations of arithmetic.
Gunter's scale was invented abont 1620, This
was the forerunmer of the slide-rule of to-day, and
may be, perhaps, considered more as a mathematical
instrument than a calculating machine. It con-
sisted principally of a logarithmic scale, and the
aid of a pair of compasses was required in working
jit. In 1642 Pascal, then a youth, devised aa
arrangement of gear wheels and cylinders to assist
his father in special arithmetical work necessitated
by his occupation as an officer of the French Govern-
ment. This machine was the forerunmer of the
arithmometer of to-day. In 1630 Sir §, Moreland
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invented a machine for performing the operations
of addition and subtraction, following this in 1663
by another for working out questions m plane
trigonometry, and yet another three years later
adapted for the addition of money.

In 1671 Leibnitz constructed a calculating
machine, which was very complicated and never
came into general use. About the same time
Poleniuns, an Italian, invented a multiplying machine.
In 1700 Deleprene and Boitissendeau brought
out a machine for performing the four arithmetical
rules. Viscount Mahon made a small machine
in 1750, and In 1775 a larger one, and again in
1777 stil another, all of which would perform
the four arithmetical operations. In 1815 Dr.
Roget brought out the double logarithmic scale
or sliding rule, thus improving Gunter’s mvention
of nearly a century before. From 1815 to 1871
Professor Babbage devoted his energies to the con-
struction of his great difference and analytical
engines. He completed his first difference engine
about 1820, and although he laboured at the second
and improved one for some fifteen years, and re-
ceived various sams from the British Government
amounting in all to fi7,000, the engine was
never completed. His great effort was the
<construction of the analytical engine, which,
though certain parts were put into working order,
was never completed, and remains to this day
a philosopher’s dream. He died in 1871, and left
no workimg plans that would assist a successor
in carrying on the work, alihough his writings and

by an English mechanic named Tate.* It has
since been regarded as the standard calculating
machine. Hundreds are in daily use in all parts
of the world, T have used one of these machines
for sixteen years, and it is still in splendid working
order. Its mechanism is beautifully constructed,
and 1ts workmanship is thoroughly British; not
made to wear out in a vear or two, but to last a
lifetime if it 1s properly treated. In operating
this machine for multiplication, the multiplicand
is get on to the bottom plate by hand ; the units
figure of the multiplier is then expressed by turning
the motor handle as many times as that figure
represents, “The result is shown on the top mov-
able shide, which is then pushed out to the right
one division. The handle is then turned as many
times as will express the tens figure of the multi-
pher, the product of which is simultaneously added
on to the previous resuli, and so on. The extent
of the numbers to be multiplied together is not
limited by the size of the machine, as partial results
can be worked and combired.

In division the regulator is pulled over to the
division sign, and the divisor set on the ieft of ihe
fixed plate, whilst the dividend is set on the movable
plate as far to the left as possible. The handle
15 then turned until the amount showing on the
movable plate becomes less than the divisor, when
the movable plate is shifted to the nght, thus
bringing in a new figure as in ordinary division.
The result, the sum of which equals the number
of turns of the handle, gradually appears in the

small holes called the quo-

experimental difficulty arose owing to the molten
iron carbide occluding gases and -liberating these
subsequently with considerable violence as the
boiling point was reached, so that a large proportion
of the metal was projected from the crucible. In
this case the best result was obtained by heating
the metal gradually with a current of 1,000 amperes
and 110 volts, when so per cent. of a zlb. specimen
was volatilised m 20 minutes. The boiling point
of uranmm is somewhat higher than that of iron,
a current of goo amperes and 110 volts being re-
quired to volatilise this element. Molybdenum
and tungsten were found fo be the least volatile
metals of the series and only boiled regularly after
prolonged heating with the foiegomg current.
Like iron and manganese, molybdenum occludes
gases when in the molten condition. Tungsten
has the highest boiling point of any metal hitherto
examined in the electric furnace.

German Locomotive Tests.

The entire space in the Juneissue of the Verkand-
Jungen des Vevens zur Beforderung des Gewerfleisses
is devoted to an account of the trials of three differ-
ent types of locomotives at express speeds on the
Hanover to Spandau Railway, over a length of
151.3 miles, more than two hours being necessary
for the trip. It was felt that the former speed
trials between Marienfelde and Zossen were over
too short a length of line to secure accurate results
in points of fuel consumption and steam-raising
capacity. Even here, however, the fuel needed
to get up steam was about 25 per cent. of the whole
quantity used for the run. Some details in con-
nection with the running of the Paris and Calais
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NEPER’'S RODS.

descriptions of the engine no doubt opened up the
way for the machines that followed. From 1837
to 1842 Sheutz and his son designed and constructed
their first experimental machine, but 1t was 1853
before the complete working machine was finsshed.
This machine is about the size of a small pano,
and its construction was doubtless suggested by
Babbage’s reports. It is in essence a difference
engine, and by a simple adjustment would give
results in the mixed senary system of notation,
as in degrees, minutes, and seconds. It would
not only calculate tables but would sterec the
results in lead sheets for any number of repro-
ductions. Another important feature of its work
was the automatic correction of the last retailed
figure of the results which increased by one if the
first discarded decimal was 5 or over. This machine
was bought from the inventors by an American
gentleman, and 15 now to be seen in the Dudley
Observatory at Albany, New York.

On the strong representations of Dr. Farr, the
British Government arranged with Messrs. Scheutz
and Mr. Donkin, an English engineer, to constract
an improved machine at a cost of fizoo. This
machine was a beautiful piece of work, and may
still be seen m Somerset House by authorised
persons. It was used in calculating and stereo-
typing, at one operation, a large portion of the
Engiish Life Table No. 3. The great drawback
was its extreme delicacy, and that, combined with
its mgh cost, prevented its adoption for general
purposes. About 1840 Staffel, a Russian inventor,
brought out a machine of different construction
from all its predecessors, but it does not appear
to have been successful.

In 1850, Thomas (de Colmar) invented a smal
machine to perform arithmetical operations. It
was improved by him and others, and came into
general use as the Arithmometer. About seventeen
years ago this machine was further largely improved

mometers working in conjunction, to perform
the work of a difference engine, but as this paper
is not a scientific treatise, I merely state the fact
without further comment.

(To be confined).

Distillation of Iron, Nickel, and Other
Allied Metals.

In a recent number of the Compies rendus de
I Academe des Science, Moissan describes further
experiments on the distillation of metals in the
electric furnmace. This investigator, who has
already succeeded in dsstilling copper, gold, and
the metals of the platinum group, has now turned
his attention to iron and its allies (vide The Times
Eungineering Supplement, February 7, 1906, page
47 ; and March 7, 1906, page 75). Manganese
was found to be the most volatile metal of this
seres, a specimen containing 2 per cent. of carbon
readily distilled when heated with a current of
500 amperes and an E.M.F. of 110 volts. The
distilled metal was distinctly crystalline. Another
sample of this element free from carbon but con
taining 4 per cent. of silicon was volatilised even
more readily, but the ebulhtion was rendered
irregnlar by the violent evolution of occluded
gases. Nickel and chrominum came next in order
of volatiity, about half a pound of the former
distilled completely in mne minutes with so0
amperes and 110 volts, In the case of iron, an

*Since the above was written Tate has put on the
market an important machine with much simpler
parts and at a greatly reduced price. I have
been using one of these for some time and am
thoroughly satisfied with it in every way.—J.W. K.

IMPROVED ARITHMOMETER,

express trains are discussed, and formula  are
given based on these resuits, obtained by four
coupled, four-cyhnder locomotives of the Atlantic
type. The three test engines are described in detail
and fully illustrated. The Hanover coupled,
four-cylinder, compound Egestorf engine, No. 608,
delivered in November, 1903, was in the bhest
running condition. The Cologne Grafenstaden,
No. 38, coupled, four - cylinder compound engine,
built in 1902, was not in equal condition ; the tubes
at the insertion into the firebox leaked badly,
and certain of the axles ran hot, and other defects
are enumerated, The Elberfeld coupled No. 6
engine, with steam superheat, built by Borsig
m 1903, was likewise in faulty condition ; the tubes
were leaky and other defects were apparent. A
detail section 1s given of the gradients, together
with a plot of the curves on the whole length of
hine selected for these experunents, and full par-
ticulars are given of the rails and road formation.
There were 20 runs in all, 17 with trains and three
light. Very searching tfests and measurements
here described were taken at intervals of one minute
throughout the run in all cases, and the results
ate plotted as graphic diagrams. External air
temperature, wind force or pressure, and tem-
perature of the feed water were likewise ascertained.
The intention was to conmsider both the outward
and homeward runs, but it was found that the
period arranged for the stay at Spandau did not
always suffice to execute the requisite repairs
to the engines, so that only the figures on the out-
ward trips were recorded. For various reasons
only six of the runs were strictly comparable, and
from these a series of tabular statements have been
drawn np. The results are fully discussed from
the points of view of fuel consumption, feed
water supply, steam production, use of oil and grease,
speed, tractile power, and vibration, and many
other considerations incidentally arising are dealt
with by Mr. Leitzmann in this exhaustive essay,
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THE PANAMA CANAL.

By P, J. O'REGaN.

THE news recently cabled that a lock camal has
been decided on by the American Government,
means that the great enterprise of piercing the
Isthmus of Panama will be completed much sooner
than would necessarily be the case if de Lesseps’
idea of a sea-level waterway had been adhered to.
The great Frenchman, in his zeal to “ marry the
two oceans,” actually dug a third of the channel;
but, though the Americans have for some time
been working assiduously on the route selected
by de Lesseps, a great deal more will have to be
done before reaching the point at which the lock
proposal will take shape. The waterway planned
by de Lesseps was to 72 to 78 feet wide at the
bottom, it was to contain 3o feet of water, and was
to be from 92 to 164 feet in width at the water
surface. At the Culebra Ridge the waterway was
to be three-quarters of a mile wide at the top,
and 360 feet deep, or 540 feet as measured by the
slope of the cutting on the higher side. The
Americans have selected the route chosen by de
Lesseps, but their determination to adopt a lock
canal necessarily means less excavation. The canal
when complete will be 46 miles long, or, if we
measure from a depth of 36 feet of water on either

more especially as he may readily venfy them
for himseli. A glance at the map of the two
American continents shows that all their great
rivers flow into the Atlantic Ocean. The stupen-
dous mountain chain of the Andes runs along
the Pacific coast of the Scuthern continent, with
the result that rivers draining into the Pacific are
short and rapid torrents, while those pouring their
waters into the Atlantic are majestic streams
several thousands of miles in length. Turmng
to the Northern continent we see that two immense
mountain ranges—the Rockies on the Pacific
Coast and the Alleghanies on the Atlantic—enclose
between them the great valley of the Mississippi.
The word *‘ Mississippi " 13 an Indian equivalent
for ‘* Father of Waters,” and the name is well
deserved, for the Mississippi and its tributaries
provide about 30,000 miles of navigable water.
The Mississippi flows into the Gulf of Mexico, and
is therefore shut off from service to the Pacific
coast, just as are the great rivers of the Southern
continent. The Panama Canal will change all
that, for it will enable vessels to sail from the interior
of either continent along both coasts, This spells
the end of the Panama railway as a imeans of
transit, and it must seriously impair traffic on the
American transcontinental rails. But it must
also involve an enormous gain to the commerce
of the two Americas; in fact, the contemplation
of the potentialities of the Canal to American
coastal trade enables us to realise that the Americans
are wise in proposing to run the waterway at a loss
as far as tolls are concermed. They must gain
very much in other directions.

But a question of more practical concern to New

of about nine days’ steaming, and that surely
imphes a great gain for the New Zealand producer.
At present the Argentine pastoralist can reach
London in less than half the time it takes us, but
a gain of nine days must give us a decided advantage
as compared with the present state of things. I
have not as yet, however, touched on a point of
much greater importance to us. Let me ask the
reader to glance once more at the map of North
America, and to note that, with the single exception
of San Francisco, all the great American seaports
are sttuated on the Atlantic coast ; that is to say,
on the side of the great continent remote from us.
A shipment of goods, say from New York to Wel-
lington or Auckland, may be sent in either of two
ways—it may be borne the whole distance by sea,
in which case it would have to come round Cape
Horn, or it may come by ‘‘ the overland route,”
in which case it would have to be carried by rail
from New York to San Francisco, and shipped
thence to New Zealand, When the Canal will
have been completed, however, neither route
will be used, for the goods will be shipped at New
York, and borne to their destination by sea in nine
days less time than is now possible. Let the
reader recollect that sea-carriage is much cheaper
than railage, that the Panama route will lie through
regions of comparative calm; let him think of
the saving invelved in the reduced handling
of the goods, and he will realise the far-reaching
effect of the Panama Canal on the commerce of
this country, even if he takes mo account of the
increased means of propulsion which are certain
to be adopted in a few years. Certainly those
people who talk glibly about ‘“shutting out
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side, the distance will be 54 miles. The Suez
Canal is 0o miles long, but, neveriheless, the Panama
Canal is a much more formidable undertaking.
for the Suez route not omly has the advantage
of several lakes, but lies for the remainder of the
distance through a sea of sand. The Panama
Canal will follow the bed of the Chagres river for
some distance, and this, though it means a saving
of labour 1 one way, implies an outlay of some
45,000,000 for a dam which, when completed,
will be by far the largest in the world, The rainy
season at the Isthmus lasts about eight months,
during which tmme the rivers are in high flood.
The object of the dam is to maintam a normal
flow in that part of the river bed which will be
included in the waterway, and it will be erected
across the valley of the Rio Obispo just above
its jmnction with the Chagrps. The proposed
reservoir will be 3120 feet long at the base, and
6370 feet at the top, while its height will be 146
feet, By its means the flood water will be held
back, and carried off to the sea by lateral channels
along the hillside. As one writer has graphically
put it, the rainwater will be “ hung up” above
the river bed, and thus will the Canal be made
immune from damage by floods.

What will be the effect of the Panama Canal
on the world’s commerce ? It is impossible to
answer the question in the space of an article like
this, That the Canal will revolutionise commerce
goes without saying, and in this connection the
reader may draw his own conclusions by studying
the map of the world. Doubtless, however, it
will help him if we place a few facts before him,

Zealanders is the effect of the Canal on their own
conntry and on Australia. A cursory glance
at the map of the world shows that, after the
Americans, we have more fo gain in distance than
any other country in the world. Let the reader
follow: the course of ships from Auckland to San
Francisco, let him follow the railroad from ° the
City of the Golden Gate " to New York, and thence
to London. Then let him follow the dotted line
which marks the track of ships from London to
Cape Horn and from Cape Horn to Welhington,
and he will have a figure approximating to a parallel-
ogram. Let him now draw a line from Wellington
or Auckland to Panama, and thence to New York
or London, and he will have a line bisecting the
parallelogram—in other words, dividing 1t 1nto
two triangles ; and, since any two sides of a triangle
are together greater than the third side, 1t follows
that the Panama route must be shorter than either
of the others. In the course of a lecture some
weeks ago on the Canal, the writer mentioned
that the Panama route would save 3,000 miles
on the route via Cape Horn, as between Wellington
and New York or London. A few days later he
was assured by a friend that he was incorrect, as
there was really very little difference m distance
owing to the greater curve in the earth’s figure
along the Panama route. My anthority, however,
is Professor Lawrence of the Royal Naval College,
Greenwich, and I find the statement fully borne
out by a return furnished by the Marine Depart-
ment and laid on the table of both Houses last
session on the motion of Mr. Duthie. Now, a
saving in distance of 3,000 miles means & saving

13

American goods * can never have given a thought
to the Panama Canal!

One powrt more : The stretch of ocean between
Panama and Auckland or Wellington will consti-
tuie the longest run in the world without a coaling
station. Hence it seems clear that all steamers
coming from and going to Australia, via Panama,
must touch either at Auckland or Wellington.
This fact alone must be one of great importance
to New Zealanders, and many others equally in-
teresting and reassuring will suggest themselves
to the reader who considers the points T have
touched upon. The Canal will in all probakility
be completed by 19i4—that is to say in eight
years hence, and let us hope that many who read
thus article may yet enjoy the luxury of a journey
to the other side of the world by the new route.
Increased commerce means increased travelling
facilities, and a closer spirit of brotherhood as
between nations. We may say with confidence
that this wonderful undertaking will contribute
in no small degree to abate the dangers of insularity
to the people, both of this couniry and of Australia.
1 have given but a rough outline of the picture.
The careful reader may complete it for himself
and he may even realise that the federation of
mankind is not after all the idle dream of impracti-
cable visionaries.

At a preliminary meeting held on the 26th
June last the modus vivendi of the Feilding Road
Car Co. was discussed. A condensed report
appears elsewhere in this issue.



AUGUST 1, 1506,

PROGRESS.

279

The ....
...Motor.

MOTOR NOTES.

By " AccuMuLATOR.”

The N.Z. Automobile Co. Ltd. was mncorporated
on the 13th ulto., with Mr. H. Leicester as secretary.
' EEEEE]

Fig. 3 illustrates an 8-h.p. Reo car;recently
dehvered tovDr. Douglass, of Nelson. |, ;
LIE I B O

The Government have under consideration a
scheme for employing motor delivery vans i con-
nection with the State Coal Department.

Bk ok ok % ¥

Two of the well-known Yorkshire patent steam
wagons will shortly arrive in the colony for use
in the brick-carrying trade.

* R KA K F

The N.Z. Automobile Co. report that they
have disposed of fifteen Ford cars durmg the
past two months.

* k ok k & ok

A new Dennis petrol-driven 'bus, with patent
worm drive, is to arrive in the colony at the end
of August. The agents are the N.Z. Automobile
Co., Wellington.

* kK kK *

The widespread strike in the French motor
industry will, if continued, render acute the already
serious delay in the delivery of various commercial
motors, including motor omnibuses.

* kKKK F

It has been found by a representative of the
Daily Mirror that it 15 possible to travel round
London by electric tram cars and motor ’buses,
covering no less than 7o miles in 12 hours, at an
average cost of one halfpenny a mile.

kR ok ok ok ok

Fig. 1 illustrates a 16-h.p. Reo car which won
the Mount Washington International Climbing
Contest, and lowered the record of its class 23
minutes in 8 miles, beating its nearest competitor
by 8 minutes. The Mount Washington Climb
means 8 miles of steep, rocky road.

* kK ok k ok

In the course of his speech at a luncheon given
by the directors of the Daimler Motor Company,
Limited, at the Coventry works, on the 2nd June,
Mr. E. Manville, chairman of the company,

announced the fact that the Daimler works would,
at no distant date, be turning out large numbers
of commercial vehicles.

FIG. 2:

Some interesiing correspondence from the
Tumner-Miesse Co. appears m this mssue. It seems
that this company considered our enguiry whuch
appeared in the March motor number as to * Where
are the Steam Cars ? V' of suffictent value to war-
rant thewr supplying the answer. Ther lefter
will be found on another page.

ok ok ok ok ok

Edmburgh Corporation has to be added to the
list of local authonties which are modifying thewr
tramway projects owmg to the arrival of satis-
factory motor ’buses. The last month has
witnessed the excision of all clauvses from the

gauges which show the state of the tank.
A combined watch, compass, and aneroid bar-
ometer fastened to a patent speed gange. Goggles
made with side mirrors working on linges, by
which the driver can see behmd him without
turming his head or taking both eyes off the road
m front, The safety glass screen is a triumph.
Two sheets of plate glass are fastened together
with a sheet of celluloid between them, and the
result 1s that when indignant foot-passengers
heave half bricks, or the car tries to ride over
a buoll, the glass does not splinter. It merely
“stars ” or cracks. The celluloid sheet keeps
the peces in place, and 1t is just as transparent
as the single sheet of glass.
L BE I O

The new motor car which has been built for
Mr. G. W. Perkins, the American millionaire,
puts all others m the shade. Ii has a drawing-
room and a bed room. The former is furnished

elegantly, and has revolving chairs fastened
to the floor. The bed room has a couch and a
complete dressing-table. There is an electric

light over the couch, so that, when reclining,
the milhonaire may read comfortably. There 1s

FIG. I :

Corporations Bill, now before the British Parla-
ment, which contain proposals for tramway exten-
s1ions in the suburbs.
R EEEE
Fig. 5 is an illustration of the Reo 16-h.p.
10-passengser ‘bus, with a speed of 18 to 20 miles
with a full load. This car 1s the machime that
won the Amerncan National Trophy at the recent
6 days’ Economy Contest. The machine carned
1ts full load for six days, travelling 632 muiles at
a total cost of 10/8 per passenger. This car also
won two other medals, 1n the same Contest, for
economy, mncluding tyre charges, and another
trophy for the least gasolene cost per passenger.
KRk Kk k
Motor improvements are crowding so fast on
one another that 1t 1s almost impossible
to keep pace with them., Here are a few:
Lamps fitted with reversible lenses, that
can be made to throw either concentrated
or widely divergent beams. Petrol

12-I14-H.P. TURNER-MIESSE STEAM CAR.

16-H.P. REQ CAR THAT WON THE MOUNT WASHINGTON (U.S.A.) INTERNATIONAL CLIMBING CONTEST,

a megaphone over the head of the chauffeur,
connected to speaking tubes to various portions
of the ca1, so that commands may be passed with-
out moving. Electnic heaters warm the apart-
ments throughout, and at the back there 15 a dainty
httle cooking kitchen. There 15 a roll-top desk
1 the passage way, and Mr. Perkins uses this
on lis journeys for lis correspondence. The
car cost £5,000, and in case Mr. Perkins wants
a run for mere enjoyment, he 15 having another
car buldt of an ordmary pattern. Apparently
the £3.000 affair does not conduce to enjoyment.
LEE I N

From the bulk of correspondence received
by the last Amencan mail we learn that almost
every British and Foreign motor-car factory is
overtaxed with Home orders. So much so is this
that great dafficulty is experlenced 1n filling colomal
demands. Indeed, the factones which have con-
temporaneously gauged the dual requirements
of a Home and export trade are virtually the
only ones which can entertain colomal orders at
the moment, and, possibly for some time to come.
Amongst these the Argyll people may be reckoned
with as displaying a prescience that has no record
in the chronicles of a similarly expanding mndustry.
A few years ago this celebrated Scotch concern
foresaw the congestion that would ensue on the
non-completion of all orders, whether Home or
Foreign, with the result that to-day they can
boast the largest and most complete plant in the
waorld, a plant that 1s enabling their famous product
to reach out to the most distant parts of the habit-
able globe n fulfilment of urgent orders. Other
British firms which have kept pace with the times
are the Naper, Wolseley, Turner-Miesse {steam),
and Alldays, all of which are pushing export trade
to the detriment of the products of less resource-

ful concerns.
F %k sk k& ok

Mr, J. Liddiard, wiiting to Proarrss, under
date =235th May, 1906, says:—“The motor
’bus, 23 Londoners have it, is by far the
most remarkable of modern street develop-
ments. The other day I stood i the Edge-
ware road for 10 minutes. and during that
time there passed 18 motor 'buses, larger and more
comfortable in every way than the old horse 'buses*
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Twelve months ago there were about 10 motor
"ouses in the whole of London, the pioneer line
selecting Edgeware road as :its route. At that
time the vehicles were about half the size of the
present ones, they had no ontside seats, and five
minutes inside were sufficent to suffocate the
passenger with petrol fumes. But one never spent
five mmutes inside, for the sufficient reason that
after about two minutes the rattle-trap broke
down, and somebody had to spend half an hour
underneath fixing 1t up agamn. Also, the ancient
motor spail could only go a Thmited distance,
because it couldn’t negotiate the hills. At the
present moment there are thousands of motor
‘buses in London, and they take the hills at a
handspring, nor do they stink nor break down.
And the monopolistic General Omnibus Company,
which grinned contemptuously at the petrol car
at first, finds :tself outpaced by eight or ten nval
concerns, and it is spendmg the whole of 1ts time
placing orders (on the Continent, of course—this

FiG. 3:

is ‘* Freefood ” England) for motor ’buses, and
finding new routes for old horse vehicles that took
two hours or thereabouts to do six miles. Like-
wise, it is revising 1its scales of charges i a tre-
mendous hurry, for you get an extra-sized penn’orth
when you take a motor "bus.”

* % k k% ok

Fig. 7 represents a 16 h.p. 3-cylinder compound
light touring car constructed by the E.H.V. Co,,
Middletown, Conn., U.S.A., and from the spea-
fications received by last mail we take the follow-
ing particulars :(—

Seating capacity, five ; wheel base, 963" ; tread,
5647 ; drive bevel gear shaft or double chain,
direct on high speed; tyres, 28 x 33" weght,
approximately 1,650 pounds, empty; colour,
maroon and dark red ; upholstering, best of leather,
genvine hair filling, double woven springs
cushion ; equipment, two o1l side and one tail
light, horn and tube, tyre pump, two extra spark
plugs, extra valve and Champion repar kit of
tools in canvas case.

FIG. § :

8-H,P, REO CAR RECENTLY DELIVERED TG DR. DOUGLASS, NELSON.

Fig. 4 represents a 16 h.p. 3-cylinder Doctor's
Stanhope constructed by the same company.
The body of this car 1s of specal aluminmm ;
seating capacity, iwo; wheel base, 82”; tread,
565" drive, bevel gear shaft or double cham,
direct on lugh speed ; tyres, 28 x 37 ; weight, appro-
ximately 1,400 pounds, empty; colour, maroon,
dark green or black; top, Stanhope, best buffed
leather ; upholstening, finest quality of leather
or broadcloth, with pockets m the sides of seats
and large easy springs at the back; equpment,
two o1l side and one tail Light, horn and tube,
tyre pump, two extra spark plugs, extra valve,
and Champion repair kit of tools m canvas case.

® ¥k ok ok k&

TFig. 6 depwcts a 30 hop. 4-cylinder Peerless
fouring car, the followmng description of which
has reached us from the Peerless Motor Car Co.,
Cleveland, Ohio, U.S.A. —

Moior.—Vertical four cylinders, water cooled.

FIG. 4!

Cylinders cast in pairs, valves on side, mnterchange-
able and mechamcally operated. Crank shaft,
connecting rods and bearigs readily accessible.
All gears housed and oiled by splash. The Peer-
less 1006 motor, hike all other Peerless motors,
15 so bumlt as to give the greatest possible power
and speed. At the same time the greatest care
has been taken to make the 1906 engine so simple
wm construction and so readily accessible that
1t 15 easy to keep in perfect condition, even in the
hands of the layman who knows very lLittle about
gasolene engines. The cylmders are cast in pairs
tor compactness and rigidity.

Valyes.—The intake and exhaust valves are
located in offset ports on either side of the engine,
and are mechanically operated by half-time shafts.
Intake, exhaust valves and springs are all inter-
changeable.

Compression.—The cylnders are of a special
maternial, carefuly bored out, reamed, then lapped
or polished, so that the inside surfaces are smooth
and perfect when cars are shipped out. The ad-
vantage 1s good compression, even when the motor

REQ I0-H.P. 10-PASSENGER 'BUS.

R

1s new ; 1t does not have to be worn in service
before developmng 1ts best power and efficiency.
Even the head of the combustion chamber is
finished so that no fin or projecting point can be-
come unduly heated or collect carbon deposits which
cause premature ignition and consequent injury
of the motor. This also gives us the same number
of cubic inches in each cylinder.

Balance.—The piston and rings, connecting
rods and wnst pms are all carefully machined,
not only to ensure a perfect fif, but so that they
will weigh exactly alike. Therefore, the motor
is evenly balanced and runs almost without vibra-
tion and with a minimum of wear.

Lubrication.—Lubrication of the pistons is
effected through tubes running to cylinders from
the forced feed lubricator.

Accessibility—As an example of the accessi-
bility of the motor, the lower half of the crank
case is divided into two parts. The lower
section 15 so designed as to be readily removable

e

H

3-CYLINDER I6-H.P. COMPOUND DOCTOR'S STANHOPE.

without taking the motor from the frame or remov-
mg the dust pan or any part of the car. By simply
removing a nomber of bolts this lower part of
the crank case can be dropped, exposing the crank
shaft, connecting rods and bearings for inspection
and repairs. In this lower section a long groove
or pocket projects below the bottom of the crank
case and is tapped out at each end to receive a
plug. These plugs can be removed in a minute’s
time, and with them all foreign matter and dirty
oil. The crank case can then be flushed and
refilled, and the owner satisfied that his crank
case has clean oil and that his lubrication is properly
taken care of,

Crank Shaft.—The crank shaft is of solid drop
forging, specially hardened and ground to exact
size. The bearings, three in number, are unusually
large and are of a special white bronze metal,
which affords the very best wearing qualities.

Gear Housing.—Every gear of the motor is housed
in an oil-tight compartment of the crank case and
runs in oil. Even the water-pump gear is housed,
and hkewise the governor which is carried in the
half-time gear wheel, and only its working arm
protrudes through the case. This ensures an al-
most noiseless motor, and one! where wear of
working parts is reduced to the lowest possible
factor. Oiling of the crank-shaft bearings and
wrist pins, cam shaft and cams, is by splash from
the dip of the connecting rods into the oil in the
crank case.

Cut this out and return with Five Shillings.

The Editor, ** Progress,”
Progress Buildings, Cuba Street,
Wellington.

Please place my name on Subscribers’ List
for one copy of “Progress” each month for
twelve months from next issue.

I enclose Postal Note for Five Shillings in
payment of Subscription.

..........................
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Where are the Steam Cars?

The Editor, PROGRESS.

Sir.—We have perused with interest your article
in the issue of March 1st, * Where are the Steam
Cars?” We cannot agree with your statement
that the machinery in a steam car 1s more compli-
cated than that of a petrol car, or more hable
to get out of order. We clatm that a steam car
is less complicated than a petrol car and less hable
to get out of order, and we think we could bring
ample proof of the justice of ths contentron.

Wil you permut us to call your attention to
the following two letiers which appeared in difterent
motor journals. The writers of both these letters
are private individuals without any mechanical
experience :—

“ Re Turner-Miesse steam cars. I have had
mine for over 7 months, and have driven over
1,800 miles. 1 have never had anythmg happen
to any part of the car or machinery, and I have
not looked at the engine or ground m a valve.
I clean the mpple each journey, and don’t have
any trouble with the furnace. 1 have had to
tighten the brakes (owing to wear), but the engine,
pumps, and generator have grven uo trouble at
all, and I have had but one puncture. 1 drnive
the car myself and a boy does the cleaning down.
If T were to sell this car, I should buy another
with a larger body, as there 15 ample power. I
went to London recently with five up, and had a
good tour round, altogether about 350 mules,
and no trouble at any fime. My {first stop was
at Bishop Stortford, 80 miles, and I filled up with
paraffin and water as 1t was a handy spot. I
consider the great advantage of a good steam
car hes in what it has not got, viz.  sparkmg
plugs, accumulators, coils, gears, clutch, etc,
and another thing: I once had a rare bang on the
arm 1n starting up a petrol engine, and don’t
want another. By all means go for a Turner-
Miesse - treat it properly and you are bound to
have complete safisfaction.”

“ Your correspondent ‘ W.R.C.R. wishes to
know of the good pomts of steam driven cars,
Let us consider the ulfimafe aims of the makers
of petrol cars which are rehability, power, ease
of control, flexibihty, cheapness of running, ditte
of maintenance {(including tyres), sidence, sim-
plicity. The Turner-Miesse cars have all these
good ponts, and 1n addition, no changng of gears,
no clutch, and no electricity. As a private owner,
I have drniven one of these cars (a 10 h.p.) for
a year and a half, and am very pleased to be able
to say 1 good word for them.”

Further, you state the cost of rummng per mile
is greater with a steam car than with a petrol
car. This, agam, we do not consider a correct
statement. The consnmption of paraffin or kero-
sene, by a 10 h.p. Turner-Miesse steam car, carrying
a load of four or five passengers, 1s approximately
14 gallons per hour. You will observe that the
Turner-Miesse steam cars use kerosene as fuel,
and we think you will admit the great advantage
of being able to use a fuel which, we understand,
can be readily obtained m your country at a
moderate price. We feel quite sure that you are
entirely unprejudiced, and that you will grant
us the necessary space to remove any misappte-
hensions that may be caused by the article in
question. We are pleased to say that the modern
steamn cars of the type of the Turner-Miesse are
growing steadily in popularity in this country.
‘We are increasing our ouiput every year, and if
any of your clients are desirous of taking up an
agency, we shall be pleased to send full particulars
on receipt of enquiry. We should also hke to
take this opportunity of informing your readers
that we are now manufacturing hght steam com-
mercial vehicles, using ordinary kerosene as fuel,
carrying a load up to two tons, or 16 to 20 pas-
sengers. The construction of these vehicles 1s

FIG. 6:

30-H.P. PEERLESS TOURING CAR,

so simple that they can be placed in the hands
of any man of average intelligence after a short
tmtion, with complete success.—We are, etc.

TurNER'S MoTOR MANUFACTURING Co., L1b.,

J. B. DuMBELL,
Managing Director,

Economical Motoring.

REMARKABLY LOW , RUNNING EXPENSES
OF A 10-1z-H.P, “ ARGYLL.”

ABoUT a year ago, says The Sketch, of May 16th,
1906, Argylls London, Limited, which 15 the in-
dependent company formed to take over the retailing
of Argyll cars m London and a certamn distance

the 5,000 miles necessary to qualify for the prize
and certificate, and that these will be able to show
figures as satisfactory as those here quoted. )
At the nisk of a suggestion that I am dwelling
at too great a length upon one subject, B! shall
venture to give the items making up this total
amount of fz5 11s, 3d. Expenditare: petrol,
310 gallons, £11 7s. 2d.; engmne oil, I3 gallons,
£z 10s.; machine oil, ros.; grease and parafiin,
48, 3d.; pasie, dusters and waste, 135 od,; Te-
newals, 4 sparking plugs, 6 valve springs, I fan
belt, 2 ball races, £z gs. 10d. ; repairs and adjust-
ments, {6 16s. 6d.; sundries, 195 od.; total, f£23
115. 3d. Other amounts given, which clearly
cannot be put to running charges, are tyrg, one
wmner tube {not used) £I i4s.; sundries, oil-can,
1s. 6d.; 1 spoke brush, zs. 6d.; hose for garage,
£1: 1 second-hand accumulator, ros. No figutes are
set down for charging accumulators, as they were
charged from the firm’s electric light installation.

e H N e T
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A NEW TYPE OF STRAKER TIPPING WAGON, 2j OF WHICH HAVE RECENTLY BEEN DELIVERED TO THE
BRITISH GOVERNMENT.

round, were, 1n the person of their charrman and
managing directer, Mr. Eustace H, Watson,
seized of an 1dea-—to wit, to offer a prize of five
pounds and a certificate to any paid dnver of an
Argyll car who had driven his car five thousand
rles at a mmimum cost for fuel, repairs, etc.
The first claim has been made by W W. Parks,
a driver in the employ of Messrs. McDowall,
Stevens and Co., who ran a 10-72 horse-power
two-cylinder Argyll car for the conveyance of
their travellers 1n and about London. The figures
as detailed hereafter, show a total expenditure
of £25 115 3d. so far as actual running costs go.
This works out at 1.181d per mile, while the
petrol consumption 15 at the rate of 16.74 mules
per gallon.

The major portion of this tour of 5,0c0 miles
odd has been covered over London streets, which,
as 15 well known to all who dnve much i the
congested thoroughfares of our overgrown city,
cause much waste of fuel by the frequent starting,
stopping and declutching they necessitate, Under
such circumstances it cannot be gainsaid that
the figures are very creditable, not only to the
driver but to the car. This will be readily admatted
when [ pommt out that the maximnm amount
allowed for expenditure by Argylls London to any
driver applymg for the premium 15 f42. Mi.

Watson informs me that there are a number of
drivers in charge of both two and four cylinder
Argylls who are almost on the point of completing

FiG. 71

Motor Boots.

Parisians were recently startled by seeing a
Ing-booted man whizzing along the Avenue des
Champs d‘Elysees and thence to the Bois de Bo-
logne at the rate of 25 rules an hour. It was
M Constantini, inventor of motor boots, displaying
his new footwear. The boot resembles tiny automo-
biles, 15 mches long fixed on high boots. Each has
four rubber-tyred wheels eight inches in diameter.
Accamulators are carried 1n a belt. They transmit
by wires one and one-fourth horse power to each
motor. The motor can be run at a speed ranging
from 6 to 30 miles an hour. Each boot weighs
16 pounds, but as the feet are not lifted up the
weight deoes not matter, Constantini claims to
have travelled several hundred miles with them.
He intends to travel from Pans to St. Petersburg
on them.

A postal card from the globe-circling motorist,
Mr. Charles J. Glidden, has been received from
Saigon Cochin China, showing that his mileage
up to the 24th March had reached 32,000 miles,
covering a pertod of 2357 days. In a posteript
Mr. Glhidden adds that “ China and Japan come
next. Have planned fifty thousand miles in
fifty countries. to finish 1911.”

16-H.P. 3-CYLINDER COMPOUND LIGHT TOURING CAR,
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THE ROTATION OF THE EARTH.

-+

EvERY schoolboy nowadays is taught something
of the physical nature of the earth on which we
live, and any one who should venture to say that
the earth does not revolve on 1ts axis, but remains
stationary while the heavens revolve around 1t,
would be treated as a Rip Van Winkle, and even
children would smmle at Iis ignorance. But if
Ire should ask for proof of his error, what percentage
of the general public could supply it? In this
matter the great ma‘ority of mankind walk by
faith and not by sight, for the rotation of the
earth 15 not obvious to the eye. Indeed, what 1s
obvious to the eye is vather m favour of our hypo-
thetical Didymus, for each day we see the sun
rising in the East i the morning, passing across
the heavens and setting in the West m the evenng,
while the stars in the same way appear to revolve
round our earth. It is true that this phenomenocn,
when intelligently considered, iz seen to be com-
patible with a theory of rotation of the earth on
its own axis, but it does not give a conclusive
proof, and for this we must seck elsewhere. Some
might be satisfied that this theory 1s correct on the
ground of its greater probability and ratiomality,
as, while the other and older hypothesis, 1f correct,
would inveolve the conception of tremendous
velocities of travel of the sun, and still more of the
stars, 1o their orbits round the earth, the modern
hypothesis only demands a peripheral velocity
at the earths equator of a little more than 500
yards per second. Still, is there any means,
we are led to ask, by which the rotation of the
earth can be made manifest to the eye?

We owe to a French physicist, M. Leon Foucault,
a very beautiful and simple experument which
proves conclusively the truth of the theory of the
earth’s rotation. This expeniment has been
recently repeated by French astronomers and
physicists in the Pantheon at Pans, the scene
of Foucault’s classical demonstration fifty years
ago. ;
gThe apparatus for the experiment may be readily
obtained by all, as 1t consists of nothing more
than a simple pendulum. et a small pendulum—
a lead ball hung by a fine steel wire—be suspended
from the summit of a wooden frame siplar to that
seen in the photograph, and place the frame upon
a smooth table. Now set the pendulum swmging
jn any fixed direction, and while 1t 1s swingmg,
give to the frame-work a slow movement of rotatron
round a vertical axis. What happens? It will
be seen that the pendulum does not follow the
motion of the frame, as might be expected, but
continues to swing in its origmal plane of vibra-
tion, or in a plane parallel to 1t if the point of
suspension has been moved relatively to the table
while the frame was being rotated. If the frame
1s turned through a considerable angle from the
position it occupies in the photograph, the pendulum
will still remam swinging in one fixed drwrection,
namely, towards the window opposite the observer.

Foucault started with this httle experiment m
order to 1llustrate the fundamental principie that the
plane of oscillation of a simple pendulum remams
constant 1 direction and then by a sbght modi-
fication of the experiment he applied this principle
to test whether the earth is in rotation or not.
Draw a line on the table above which the pendulum
has been suspended, and let this hne pass ditectly
unde: the point of suspension of the pendulum.
Set the pendulum to swing in a wvertical plane
containing this line, so that the bob of the pendu-
lum, when it begins to swing, passes backwards
and forwards along this hne and close to 1t. Now
if the earth does not rotate, but remamns fixed
in space, this Iine on the table must remain fixed
in direction, and as we have seen that the direction
of oscillation of the pendulum also remains fixed,
we should expect to find that the pendulum would
never deviate from this Illne which it {followed
at the outset. On the other hand, if the earth
does rotate, then the direction of a line such as
that we have drawn is constantly changing in
space. So far as surrounding objects on the
earth are concerned, no change of direction 1s
evident, for these are all subject to the same move-
ment ; but if the line was drawn origmally to
point to a particular fixed star, in a short time
it will no longer point to that star but to another
part of the heavens. Assnming then that this
relative motion is due to the rotation of the earth
on its own axis, we see that the line is actually
changing its direction from moment te moment.
But the pendulum does not change its direction
and there should therefore be an apparent deviation
of its line of oscillation from the line on the table
which ‘it originally followed. We should expect
to find after a time that, instead of following the
line on the table, the pendulum would swing in
a direction crossing that line at an angle.

Under the two hypotheses, then, we must expect
quite different results in this experiment. What

actmally happens? Foucault showed that the
pendulum  gradually deviates from the ongnal
hine, and that if instead of one ine we place on the
table a large chart marked hke a compass card,
with 1ts centre dwrectly under the point of suspen-
sion of the perdulum, tie direction of oscillation
of the pendulum will appear to change gradually
from one hne to the next tll it has completely
“ hoxed the compass' and has returned to iis
origmal lime. The actual time taken for a complete
circuit depends upon the position of the place
of observation upon the earth’s surface. If the
expertment were made exactly over the North
or South Pole, the penod of revolution would be
exactly twenty-four hours, and the pendulum,
passtng through an angle of 13° each hour, might
be used as a clock ; but in latitudes such as those
of Londonr and Pars, the period 1s mcreased by
the fact that the vertical at these places afier a
time ceases to commcide with the central position
of the swinging pendulum, but makes an angle
with 1t, At Pans, where Foucault made his
experiments, the period of revolution is about
thirty-two hours. At the Equator, 1f we swing
the pendulum in the Equatorial plane, then the
rotation of the earth does not alter the direction
of this plane, and therefore the pendulum should
not show any dewviation, as observed in higher
latitudes. This has been tested by experiment
at Quito, only a quarter of a degree from the
Equator, and the pendulum showed no deviation.
Thus we have clear and stnikmg proof that the
earth does rotate, a proof that appeals to the
eve and 15 not difficult to understand.

Foucanlt’s original pendulum was only 6% it.
long, and with thus he conclusively proved his

FOUCAULT'S PENDULUM FOR DETERMINING THE
ROTATION OF THE EARTH.

case. But for the purposes of hetter demonstia-
tion he began to look out for opportunites
of using long pendulums, as he thereby could
obtain very slow and steady oscillations. At
the Pans Observatory he was able to repeat his
experiment with a pendulum 11 mefres long (13
yards approxumately), but finally in 1857 he was
invited by Napoleon IIL. to make use of the dome
of the Pantheon. Here he gave his classical
demonstration with a pendulum having a bob
weighing 28 lkilogrammes suspended by a thin steel
wire 67 metres long. In the recent repetition
of this experiment under the auspices of the Astrono-
mical Society of France, the weight and length
of the pendulum wused were the same as those
of Foucault’s pendulum, and the conditions of the
experiment were made to resemble those of 1857
as much as possible. The table was marked
with lmes to show angular dewviation, and was
used some time ago at the Pantheon. The
period of a pendulum of this length 15 over
16 seconds for the complete dounble swing, and
with this slow movement 1t was possible to
observe the deviation even Dbetween two
consecutive oscillations, DBy sprinkling sand on
the table at a distance of 4 metres from the centre,
and providing the bob of the pendulum with a spike
at the bottom, the observers could measure the
progress of the pendulum per minute or per hour
along the crcumference of this circle, and the
actual measurements were found to agree very
closely with the theoretical values.

The simplicity of Foucault's expermment should
be an mducement to many to try it for themselves,
and teachers may provide a most wmstructive
lesson for their pupils by having an apparatus
constructed sunitable for class-room use. The
little frame with short pendulum to demonstrate

the fundamental principle, a longer pendulum
consisting of a lead ball of 2 or 3 lbs. weight sus-
pended by thin steel piano wire, say 6 ft. in length,
or more 1f there 1s room, from a suitable suspending
device, and a graduated dial to place under the
bob for the better observation of the deviation—
these are the only essentials. Recently a young
French engineer, M. Cannevel, has furnished
a complete outfit for the experiment in a small
cabmmet measuring 8 in. x 6 1n. x 2} in.

[ Business Notes.

Keith, Hutcheson & Wilson (James Stephen
Kerth, John Hutcheson, and Thomas Wilson) ship

chandlers, riggers and sailmakers, Wellington,
have dissolved partnership, J. S. Keith retiring.
* B Kk KOk

Edward Anderson & Co. Ltd. (private company)
have been registered with a capital of £25,000, 1n
so00 shares of f£5 each. Objects: To acquire
and carry on the business of china and glassware
merchants. Subscribers, with number of shares
each :—Edward Anderson, 4,980 shares {fully
paid up; Elizabeth Annma Anderson, zo. Re-
gistered office, Wellington.

* ok Kk % * ok

J- A. Nash & Co. Ltd. (private company) have
been registered with a capital of £8,950, In 1790
shares of /5 each. Objects: To acqure the
busimness of J. A. Nash & Co., of Wellington, and
Manawatu Hardware Co., at Palmerston North.
Subscribers, with number of shares each :—James
Alfred Nash, 704; Henty Stratioid Porteous,
142 ; John Samuel Watchorn, 472 ; Leonard Sutton,

472
I EERER:

Taranaki Oil and Freehold Co. Lid. have been
registered with a nominal capital of f15,000 in f1
shares. Subscribers for five shares each :(—William
Thomas Jenmings, M.H.R., Francis Peacock Corkill,
George William Browne, Michael Jones, William
Thomas Gardner, James Hawkins, and Thomas
Kingwell Skinner. Regisiered office, Devon street,
New Plymouth ; secretary, John Spencer Selwyn
Medley.

IEE TR

Ellis Motor Co. Ltd. have been registered with
a capital of f4,000, in go00 shares of f1 each.
Objects - To acquire from Peter Ellis, of Wellington,
engineer, the nghts of a rotary engine invented
by hun. Subscribers, with number of shares
each :—Samuel Bolton, 100; A. H, Pringle, 100;
Herbert P. Rawson, s5o0; G. Hutchinson, 2zj3;
John Highet, 50; Graham S. Pringle, s0; W. P,
Pringle, s0; and others, Registered office, Well-
mgton.

%Kk R R K

Robertson & Co. Ltd. (private company) have
been registered with a capital of £15,000 in 15000
shares of fi1 each. Objects: To take over the
engineering busines§ of Robertson & Co., Pheenix
Foundry, Wellington. Subscribers, with number
of shares each :—David Robertson, 14,992 ; James
Alex. Rabertson, 1; Hannah Robertson, 1; Jane
Virtue, 1 ; Helen Newson, 1; Marjory Bannatyne,
f; Thomas Young, 2; William D. Robertson, 1;
Registered office, Wellington.

%ok ok k& *

Taranaki Petroleum Co. Ltd. have been regis-
tered with a capital of f120,000, in L1 shares.
Objects: To acquire from the liguidator the
business, assets, etc., of * The Moturca Petroleum
Co., Ltd.," for 56,000 ordinary shares credited
as fully paid up. Subscribers for five shares
each:—Daniel Berry, Murdoch Fraser, George
Charles Fair, John Walter Wilson, William Hum-
phries, Michael James Jones, and John Rollo.
Registered office, Egmont street, New Plymouth ;
secretary, David Laing.

® kR K kK

New Zealand Automatic Gate Co. Ltd. have
been registered with a capital of f4,500, divided
into 4,500 shares of £1 each, of which 1500 are
considered fully paid up. Objects: To purchase
from S. 5. Hartley a New Zealand patent for
*improvements in and relating to farm gates.”
Subscribers, with number of shares each :—Charles
B. Pharazyn, 100; James B, Campbell, so; H.
Harcourt, so; George F. M'Lean, so; Peier H.
Miller, s50; S. 5. Hartley, 50; W. E. Hughes, 23 ;
Registered office, Wellington.

-

NOTICE TO ADVERTISERS.

Change Advertisements for next issue should
reach ¢ Progress’ Office not later than the roth
inst., otherwise they wiil have to be held over.
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CoNTRIBUTED BY H. F. Von Haast, M.A., L.L.E.

RECENT DECISIONS.

PATENT. COMBINATION OF KNOWN XELEMENTS.
MECHANICAL EQUIVALENTS. CLAIMS APPENDANT TO
PRINCIPAL CLAIM,—Mr. van Berkel was the grantee
of a patent for a machine for shang German saus-
ages and like meais, consisting of a revolvable
circular kmife of sphenical or dished form, and
a table having a to-and-fro movement adopted
to carry the sausage with 1t agamst the kmfe
in the direction of the cut {so that only the cutting
edge of the kmife comes n contact with the sausage
during the shcing), whilst with the return of the table
executed quickly refative to the forward movement,
the sausage is moved forward on the table to the
width of a slice. The first clarm 1n the specification
was for the machine with the above character-
istics, the second for the cutting, the third for
the means of recaiprocating the table, the fourth and
fifth for the means of moving forward the sausage
the breadth of a shce. Mr. van Berkel brought
an action 1n Scotland agamnst R. D. Simpson Lid., for
infringement of this patent. It was proved that
dished knives and the reciprocating mechanism
were both old but had never before been employed
in a slicing machine, also that the means of moving
forward the sausage was old and closely resembled
that in former machines. Prior to the nvention
there had been no satisfactory machines for slhicing
sausages, but van Berkel's was at once a com-
mercial success. Prior to van Berkels patent
there had been published in Great Britain Kolbe's
specification (U.5.A.}) for a device for cutting
bread, consisting of a flat kmife of irregular edge
and a reciprocatmg table and mechanism, similar
to van Berkel’'s, for moving forward the bread
the breadth of a shce. Simpson’s machine had
mechanical equivalents for the dished kmife and
the device for moving forward the sausage, but
in its reciprocating table the backward and for-
ward motion took place m about the same time,
HeLp by the Lord Ordinary, Dundas, that van
Berkel's patent was a vahd proneer or master
patent, being a new combination for producing
an entirely new and important result; that it
was not anticipated by Kolbe's, whose flat kmie
of irregular edge was neither intended to perform
nor capable of performing the meat-shcng opera-
tion of van Berkel's dished knife ; that Simpson’s
differentiation in the motion of s machine was of
no practical utihity ; that Simpson’s apparatus, con-
sisting of purely mechanical equivalents of wvan
Berkel’s, had infringed, and that wan Berkel’s
second and subsequent claims should be constructed,
not as claims for subordinate mtegers, but as appen-
dant only to the principal claim for the invention.
van Berkel and otheys v. R. D. Smpson Lid. XKIII,
Reports of Patent Cases, 237.

PaTteENT. PUBLICATION. ComsINATION —DMTr.
Peacock, the proprietor of a patent for rotary
disc ploughs, brought an action agamst D. M.
Osborne & Co. and the International Harvester
Co. to restrain them from infringing Ins patent.
They pleaded, wufer aha, that his mmvention had
been anticipated by a deseription and drawing
of Peacock’s invention 1 a number of the official
Gazette of the United States Patent Office, con-
taining 168 pages, which had been in the Patent’s
Office Library for 10 days before the date of Mr.
Peacock’s patent. They also pleaded that the
invention was not new and was not the proper
subject matter of a patent. There was no evidence
that the description of the invention 1 the United
States Gaeeife had been seen by anyone THELD
by A’Beckett, J.. where the public have the oppor-
tumty of reading the prior publication, 1t 15 unncces-
sary to comsider that whether anyone has availed
himself of the opportunity, and that there was
proof of prior publication of Peacock's 1ven-
tion, which, however, was protected by a section
of the Victorian Patents Act, providing that when
any patent for exclusive use 1n parts out of Victora
of anyinvention first invented m Victora has been
obtained, a patent may be granted for such mven-
tion at any time within one year from the date of
the granting of the first of such patents, notwith-
standing that such invention has been published
in Victoria within one year TH=zrrp turther that
a combination is not a mere aggregation of un-
patentable improvements m different parts of
a machine, There must be some novelty m result
either by the different parts having some new
inter-action as between themselves or the machme
acquiring some new function. 1t 15 not enocugh

that, as the result of these various improvements,
you have a stronger or more handily worked machine.
The plamtff was decided to have a good claxm
for weights in the wheels of his plough, which had
been 1nfringed, but could not succeed because
other claims in his patent were invahd as not
being good subject matter for a patent. 1906,
Victorian L.R., p. 375.

PrIiNCIPAL AND AGENT. APPROVAL OF CON-
TRACT BY PRINCIPAL. SECRET LIMITATION.—
Carmichael, Wilson & Co. were appointed, by an
agreement in wnting, agents of The International
Paper Co., of the U.S.A., for the exclusive sale
m Australia of the Company’s paper. The agree-
ment provided that ‘‘all transactions shall be
made in the name of the International Paper
Company to whom all the contracts shall be sub-
mutted for approval. A contract was made 1n
writing between H. Spicer & Co. and the Paper
Co. for the supply by the latter of paper, and was
executed by Carmichael, Wilson & Co, purparting
to act as agents for the Paper Co. Before the
execution of this contract Spicer & Co. asked for
production of the agreement apponting Carmichael,
Wilson & Co. agents of the Paper Co., but mspection
was refused on the ground that it contained pn-
viteged matter, and Spicer & Co. knew nothing
of the clause requiring the Paper Co.s approval
of contracts The Paper Co found difficulty
m supplying the paper, and in the course of a con-
versation between Mr. Carmichael and Mr. Gates
the representative of Spicer & Co., the former
said, *“ My people in New York don‘t like having
to leave their marks off,” and when Gates repled
that he could not re-open the contract, Carmichael
answered, '* But some of the paper 1s on the way.”
Later Carmichael said, ' You know the trouble
there has been mn New York m connection with
supphies—they have had to mmport from Scandin-
avia—we may be late with the first delivery,
will you grve me an extension of time.” In an
action for failling to dehver the paper, the Paper
Co argued that there was no evidence that the
contract had been approved by them, and Spicer
& Co were nonsutted on this ground. A new
trial was granted and it was held that 1t was within
the scope of Carmuchael’s anthonty as agent to
make the above statements, and that they were
some evidence that the contract had been approved
by the Paper Co, also that on the evidence the
jury would have been entitled to presume that
Carmichael had obtamned the Paper Co.’s approval
by cable before making the contract. Cohen, J.,
was of opmion that as Spicer & Co. had been re-
fused information as to the clause requiring approval
they were not bound by it, and that from the
statements made by Carmichael 1t maght be inferred
that the Paper Co. knew of the contract and had
ratified it by their sidence and non-repudiation.
Spicer & Co. v. The International Paper Co. VI,
N.S.W. State Reporfs, 170.

Coupany. PoOwWER T0 Borrow. BILL oF Sari.
—The Golden Rhine Mines of W.A., Ltd., executed
in England a bill of sale 1n the form of a debenture
to the Ida H. Gold Mining Co., to secure £600 and
further advances. Both Companes were Englsh
mining companies registered m Western Ausiralia,
The bill of sale was only registered in Western
Austraha 1n accordance with the provisions of
the local Bills of Sale Act. Withmn three months
of registration the chatiels comprised 1 the ball
of sale were seized by the sheriff under a writ of
execution 1ssued by Jones Brothers. The Ida
H. Co. claimed the goods under their bill of sale.
Ou the trial of an interpleader summons theArhicles
of Association were not produced, and 1t was argued
that the Golden Rhine Co. had no power to borrow.
HEeLD by the Court of Appeal that a mimng company
is a trading company and has implied power to
borrow money as properly mcident to the purposes
of 1ts business, if not prolubited by 1ts Articles
of Association, The onus of proving such prohi-
bition lies on the party denying the power to borrow.
HEeLD further that a bill of sale executed i Eng-
land registered m Western Austraha is vahd in
Waestern Australia, although by the laws of England
1t may be mvahd as agamst’ creditors for want
of registration although valid between the parties
at 1ts ieception.— VI, Vestern Australian L.R.
320

LirE INSURANCE WRITTEN ASSURANCE BY
AceEnt VarviNg TErms ofF Poricy —Mr Horn-
castle was mduced {o effect with the Equmtable
Life Assurance Society a semi-continue policy
for £5 ooo on the representation by a memorandum
1w writing by Mr. Moss, the London superintendent
of the Company, that the cash value of the policy
at the end of 15 vears would be f7.300 ‘When
the pohcy matured, however the Company would
only pay Mr. Horncastle £6,106 s5s., the amount
which they claimed was one under the policy.
which contamed this clause ‘* The contract bet-
tween the parties hereto 13 completely set forth
mm this policy and the application therefore taken
together and none of 1its terms can be modified,
except by an agreement, signed by ‘one of the

iollowing officers, (of whom Mr. Moss was not one).
Mr. Moss having carefully pinned his memoranduin
to his pohcy when he received it, and subsequently
deposited both with the Company to secure loans
for {5000, sued the Company for the £7,300, to
which he considered himself entitled. Mr. Justice
Walton HELD, however, that, even assuming
that Mr. Moss had authority to make the repre-
sentation, 1t was not admissible in evidence as
1t was not an agreement collateral and consitent
with the policy, but contradicted the policy which
was the complete and final statement of the trans-
action.—Horneastle v, The Equitable Lafe Assur-
ance Society of the Umited States. zz Twmes L.E.,
534.

FIRE 1N HoTiL. NEGLIGENCE. LIABILITY FOR
DamacE To Lopcer’s Goons.—Mr. Kellett lodged
in the Blue Bell hotel, of which Mr. Cowan was
the landlord. Mr. Cowan’s servants by his instruc-
tions burnt sulphur in saucepans to fumigate
two of the hotel rooms. The hotel was burned
down and Mr. Kellett's effects to the value of £f140
were destroyed, for which amount he recovered
damages. ITELD that Mr. Cowan was liable for the
damage, as a duty to use extreme care was upon
him, unless he proved that the spread of the fire
was owing to vs magor or the acts of God.—Kelleit
v. Cowan. 1906, Siate Reports, Queensiand, p.
116.

LANDLORD AND TEWANT. COVENANT AGAINST
AssioNMENT. FINE.—By section 94 of ** The
Property Law Act, 1903"” (N.Z}), taken from
*The Englsh Conveyancing Act, 1892, 1 all
leases contaimng a covenant against assign-
ment, such covenant shall, unless the lease contain
an express provision to the contrary, be deemed
to be subject to a proviso that no fine or sum of
money in the nature of a fine shall be payable
for or 11 respect of such consent. A lease from
Mr, Waite to Leon Perrot contained a covenant
by the lessee that he would not assign without the
consent of the lessors, such consent not to be
vnreasonably or capriciously  withheld. One
Chater, in whom the lease became vested, applied
to the plant:ff for consent to assign the lease
to one, Dear. By a deed the plamtifi granted
to Chater’s license to assign to Dear & Dear cove-
nanted that he would pay the rent durmng the rest
of the term. Dear subsequently assigned to Escotts
who, after the assignment, failed to pay a quarter’s
rent. Waite sued Dear for this rent, but Dear’s
defence was that his covenant to pay the rent
was a provision for a payment in the nature of a
fine. HeLp by the Court of Appeal that the
above section did not prohibit the taking of sum
in the nature of a fine, but its effect was as between
the parties to the deed——that the deed was to be
deemed subject to a proviso that no such payment
should be payable, and Dear, therefore, who was
no party to the origmal lease, could not avail himself
of the section as a defenee. L. J. J. Vanghan
‘Williams and Stirling were of opinion that the
covenant was not a covenant for a payment of
a fine, L. J. Moulton that it was.—Wadie v Jen-
nings. 22, Times L.R., 510. .

A Locomotive Runs a Factory.

In Baldwinsville, Mass., recently occurred what
is probably the first instance of the kind on record,
when a locomotive was employed to run a factory.
The establishment, says the Technical World
Magazine, had out-grown the power developed
by 1ts old plant of boilers; and, not wishing to
shut down long enough to instal a mew battery,
the proprietors concerved the plan of availing
themselves of one of the surplus locomotives
from the shops of the Boston and Albany Raiiroad.
The engme used was a small freight engine. It
was swietracked near the factory. The pipes
leading to the cylinder heads were disconnected,
and one of them comnnected to the steam dome
of the locomotive, leading therefrom to the engine-
room of the factory. The plan was perfectly
successful, and the establishment thus saved
the loss which would have been incurred through
inability to fill orders had it been necessary to
lay off the men.

Foundry Closed.

We learn with great regret that the Phoenix
Foundry, Ballarat, which in the heyday of its
prosperity manufactured over a mullion and a
quarter pounds’ worth of locomotives and railway
robhng-stock, has closed down. The main reason
for the step s that the work of locomotive con-
struction has been withdrawn from the firm by
the Government. The foundry has also suffered
through the lack of a regular demand for mining
machinery.
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The

“Buckeridge”
Signalling System.

MR. E, W. BUCKERIDGE,

For many years the problem of how to convey
wmtelligence to the dnver of a locomotive of
the existence of danger on raslway lines has

MR. G. H. BUCKERIDGE.

felt want." ' The invention can be placed on rail-
way lines at a cost of less than f40 per mile, while
the cost of fitting up the locomotives would be
less than £10 per engne.

The essential feature of the Buckeridge system
is the electrical conductor, which consists of a
series of ndependent patts arranged side by side
parallel and msulated from each other. Each
of the parts 15 m segments, and break between
the segment of one part of the conductor is arranged
to fall midway in the length of a segment of the
other part conductor ; thus each segment of each
part conductor 1s independent of any other segment,
and to establish a current of eleciricity through
the segments it 1s necessary that a retarn be pro-
vided by some means.

engaged the attention of engneersincludig

such eminent men as Edison. Preece, Adams,
Cahland, Smith, and others. Numercus
experiments with various forms of electro-

static mduction, ang cther electrical means,
pneumatic, gas, and other automatic devices
have been tried © but Intherto the success
which has atterded these trials has been in
some cases only partial, and mn others the cost
of mstallation has been prolbitive wlule
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their sphere of action has been hmted.

ke

In some conntries, such as Great Britan,
the occurrence of dense fogs renders railway
travellng lughly dangerous. To munumise
this danger various means have been tried to
warn drivers of engines 1 time to allow them
to avert accuident. The most common method
of signaling 15 to place detonators upon
the rails, the explosion under the wheels
of the engine giving the drniver the necessary
warning. Llus method, besides entailing a great
deal of expense wn placing the detonators on
the hne, and m teplacing those that have been
exploded, also makes 1t necessary for drivers to
travel at reduced speed withun congested areas
of traffic, although everything may otherwise be
in order, and the line quite safe for hugher speeds.

It 15 gemerally considered by the public that
travelling by sea 1s the most dangerous of all
journeyings ; but, according to recent statistics
the number of persons killed m railway accidents
is over sixty times greater than the number of
those lost at sea. Durnng the year 1goa4 there
were no less than 10,046 killed, and 84,155 injured
upon the railways of the United States of America
alone. Ship-owners are compelled by Govern-
ment to provide their ships with adequate means
of saving life mn case of accident ; whule light-houses,
costing in many cases tens of thousands of pounds,
are erected and mamtamed by every crvilised
Government for the same purpose. It should
be egually as mcumbent upon raillway companies
or governments to provide life-saving apparatus
on thewr railways, should such means be available
at a reasonable cost,

We have been shown an mnvention devised
by two New Zealanders, Messrs. E. W, and G. H.
Buckeridge, which they claim will convey warning
to drivers upon engines and thus prevent accidents
which would otherwise occur. By their method
warning can be given to the driver on the cab
of his engine to prevent accident in case of —

1. Trams either appreaching or overtaking
one ancther ; or mistakes by powtsmen, which
would put an approaching train upon a line already
occupled by another train.

2. Displacement of pomts.

3. Collapse of tunnels, bridges,
structures.

4. Washouts of foundations.

5. Shps or floods covering the lne.

6. High winds on elevated structures.

7. Excessive <peeds round sharp curves.

8. Any discovered beeakdown of the permanent
way.

9. Trams running into or overtaking trolleys
or ruaning into rumaway trucks on the line.

10. At crossings on the level.

and other

Besides the warmings given above 1t 15 possible
by means of this invention to shut off steam on
the engine, and to apply the brakes and auto-
matically bring the train to a standstill. There
are many other uses that the invention camn be
put to; but those above are suffictent to show
its great possibilities as a means of saving human
Iife, as well as loss of property.

‘When the old-fashioned semaphore signalling
1 employed the driver 15 supposed to be always
on the lookout, and always ready to take in the
meaning of any signal, no matter what other
duties he may have, hence the signal is displayed,
and the driver sees and obeys 1t or not, as the
case may be. It is also obvious that the intellig-
ence must be first conveyed to the mind of the
driver in the cab before he can act therean. In

7
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FIG. I.

many cases the driver has but a short distance
within which the governmmg signal 15 in hus view.
Should he pass the signal unobserved, the mtellig-
ence it conveyed 19 vseless and has not been properly
conveyed to the cab,

With the signal placed 1 the cab, the driver
always has 1t with hun ; 1f it warns him to stop,
1t 15 not a momentary
warning; 1t 18 continuous;
he carnes 1t with him ;
it 1s continvally m his
mimnd ; and it 15 his own
salvation or death warrant
as well as of those behind
him. The smoke from
a passing train on another
track cannot terfere

L
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The mvention will be understood by reference
to our 1llustrations.

Fig. 1 15 a plan of a rallway track, the rails,
g, being carried on the sleepers, 11, in the ordinary
way.

’ghe segments of the conductor are made of
the usual matenal, such as copper wire, the inde-

with s  wsion. The h

sudden rain or snowstorm
does not compel him
to slow up his tran; fog
has lost 1ts terrors, not
only to the driver and
those who travel, but
also to the owners of the
hine, who are not com-
pelled to face a loss wm
revenue by a large
mcrease . labour and
consequeit loss by reason
of congested traffic on
account of the slow move-
ment of the trains.

The ideal system of
train signalling 15 one that
would allow all tramns to
keep moving, provided
it could be done with
safety. This will be the
practice at some future
day when tume has
demonstrated that the
engine-dnver who recewves
a signal on his locomotive

—r—— ——— = operar u S—— ——

warning him that there s
a block on the Ime ahead
may be safely trusted to
keep his tramm i motion
at such a moderated
speed as will perm:t him
to come to a stand before
strilking the object which
blocks the way.

Messrs. Buckeridge
Bros. have been engaged
for sometime 1 making a
model of ther mvention
and in giving practical
demonstration with the
model to a number of
promment and mfluential
men, both 1 Auckland

FApREE Y | I |
- —

and Wellington, who are
Unanimous m their

opinions that the inven-
tion does what 1s claimed
for1t, and supplies a long-
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pendent” parts, 1 and 2, of one part conductor
being carried by insulators, 3, while the sunilar
parts, 4 and 3, of the other part conductor are
carried by sinular insulators, 6.

F Fig. 2 shows how electnical connection 1s estab-
lished between ihe engine and the parts of the
conductor. Insulators, 2 and 30, sumlar to those
previously referred to, respectively carry the
parts of the conductor, 27 and 28. The trolley
wheels, 33 and 41, are carried by a frame, 335,
upon the engine, and each runs upon one of the
parts of the conductor. The frame :s insulated
from the engine but the trolley wheels are connected
by wires, 43, with a motor, 44, upon the spindle
of which 15 a worm, 48, geanng with a worm wheel,
4y, upon the spindle, 50, of the starting lever,
st. The starting lever, by an ingenious arrange-
ment, is capable of bemg worked independently
of the worm wheel. The wires also lead to a
solencid actuating a wiistle and an electric lamp,
46. A constantly runmng dynamo of small power
is actuated in the wire circwt, 43.

Tt is now necessary to refer to Fig. 3 which
diagrammatically 1lustrates what happens when
two locomotives, 61 and 6z, are running towards
each other upon the same hne of rais. one of the
jocomotives having a constantly runmng dynamo,
64, and the other a sunlar dynamo, 65, The
locomotives are each provided with a trolley
wheel, 66 and 68, respectively, running upon
the conductor, 67, and both have the signalling
and stopping apparatus shown 1n Tig. 2.

While the trolley wheels are runnimg upon
insulated segments of the conductor the dynamos
are not generatng effective current; but when
a circuit is completed through the segment by
means of the trolley wheel of one locomotive
arriving upon the same segment as the trolley
wheel of the other locomotive, then electricity
is immediately generated, which actuates the
apparatuses indicated, so that the steam 1s turned
off, the whistle blown and the electric lamp dlum-
inated displaying a.danger signal.

Those who have some electrical knowledge
will see how readhly the conducior may be avaled
of for signalling under various conditions. For
instance, any one or a number of segments may
be earthed so that when a vehicle carrying means
of generating a current of electricity comes in
contact with an earth segment through the
medium of the trolley wheel descnibed, a current
of electricity passes from the generator through
the segment to carth through the earthing mediam,
and back to the generator through a rail of the
permanent way or otherwise.

During 1ts passage the current may be used
for illuminating an electric lamp, sounding a
whistle, actuating brake apparatus, ete.

THE BRITISH EMPIRE.

4

A CENSUS OF ENORMOUS PROPORTTIONS.

FOUR HUNDRED MILLION PEOPLE—RELI-
GIONS, MARRIAGE RATES, AND OTHER

FIGURES.

«Tge Truth about the British Empire! Price
3s, 5d.” So might run the advertisement of
2 recent Blue Book if so unthinkable a consumma-
tion as the competition of Blue Books with the
ordinary mass of Literature for the favour of the
public were ever to come to pass. As it 15, this
Blue Book bears the formal title of “Census
of the Bntish Empire, 1gor.” It 1s a deeply
jnteresting inventory—all the more imteresting
if the reader will imagme the hearts beating belind
those solid piles of figures that show the condition
of an Empire which covers one-fifth of the land
surface of the globe, It is shown that m forty
years (1861-1901) the area of the Empire has
grown from 8,500,000 squarte mues to 11,908,373,
and the population from 259,000,600, to 398.401.704.
To this vast total the Umted Kingdom itself con-
tributes only a population of 41,458,727 and an
area. of 121,089, Excepting, however, ounly the
Isle of Man and the Channel Islands, there are
more persons to the square mile m the United
Kingdom than in any other part of the Empre,
the next densest bemng the Indian Empire with
1ts population of 204,361,056, or 172 persous per
square mule. Canada’s proportion s only 1.4
and Austraha’s 1.3—a fact which shows eloquently
how great an amount of uncccupled land 1s still
available for the Empire’s settlers. There are
in the Empire 187 cities or towns with a population
of over z0,000. Of these eighty-seven are in the
Umted Kingdom, seventy-cight in India, seven
in Australasia, five m the Domumon of Canada,
two in the West Indies, two m the Straits Settle-
ments, and one aplece m the Colomes of Hong
Kong, Ceylon, Maur:tius, Cape of Good Hope,

Natal, and the Transvaal. The most populous
oty mext to London 1s Calcutta—843,000, an
morease of 166,000 m ten years, In New South
Wales, Victoria, and Western Austraba more
than half the population are 1 urban areas,
white in New Zealand, South Australia, Queensland,
and Tasmama the preponderance 1s in the rural
areas. In Canada the greater proportion of the
populatior hive in rural areas, and the same rule
holds good in South Africa. But in the Umited

Kingdom 71 per cent of the populafion hive 1n towns,
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Electrically Operated Cable Winches.

[ Flectric cable winches have recently been em-
ployed by the German Telegraph Department
for drawing i underground cables. The wmsertion
of the cables infc the cement conduits previously
required ien or twelve men. The -electrically-
operated winch gear 1s distributed over two cars—
viz., a smaller car carrymg a benzine motor af
6 Iup. capacity actuating a dynamo, and a larger
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BUCKERIDGE SIGNALLING SYSTEM, FIG. 3.

the proportions m the three divisions of the King-
dom being 31 per cent. :n Ireland, 76 per cent.
in Scotland, and 77 per cent in England and Wales.

In India, out of 10co males over fifteen vears
of age, 708 are married, and 1000 females over
fifteen 669 are married. The following table shows
the proportions of unmarried, married, and wid-
owed 1 the United Kimgdom and in some of the
princepal Colontes and Dependencies

Proportion per 1000 liviag.

Unmarried. Marned. Widowed.
United Kimngdom 609 334 -. 57
Indian Empire 419 463 116
Cape of Good Hope 649 307 .. 44
Orange River Colony 664 309 .. Z7
Canada . .. b1y 341 .. 42
New South Wales .. 0637 303 .. 40
Victona .. 047 300 .. 53
Queensland . . 677 280 .. 3
South Australia 652 304 .. 44
Western Australia 647 320 .. 33
New Zealand Gs7 366 .. 37

Analysis of the occupations of the people shows
that 2.2 per cent. of the male population of England
and Wales are employed on raillways, 2.7 on roads,
and 0.8 on seas, rivers, and canals. The mfor-
mation under the head of * Birthplaces” shows
that the proportion of Colomals who were born
m the Umted Kingdom 1s mm New Zealand 25.2
per cent. of the population, n the Austrahian Com-
monwealth 17.7 per cent.. in Canada 7.3 per cent.,
and m the Cape Colony 3.7 per cent Wiih regard
to rehigions, 1t 15 estimated that there are 57%
millions w1 the Empire professing the Chnstan
religion, and over 293 mullions professing * non-
Chnshan rehgions,”  The seven greatest religious
groups 1n the Empire may be stated thus

Himdu .. 208,342,270
Mahommedan . 62,884,811
Christian §7,500,000
Buddiust . 11,643,432
Primitive Amimuistic, Pagan 8,910,826
Sikh 2,195,444
Jan 1,334,148

A Gaseous Hydride of Calcium Present
in Commercial Acetylene.

Acetylene prepared from certain samples of
commercial calaum carbide deposited calcium
oxide, even after careful filtration and purtfication.
A systematic exammation of a large volume of this
acetvlene was made, and the gas was passed success-
wely through wash-bottles containing acetone
and ammomacal cuprous solutions, the latter
bemng used to absorb the acetylene itself. Finally,
a volatide residue was obtamed which burnt i air
to calcium oxude and water, and, therefore, appears
to be a gaseous hydrde of calcrum.  Since, however,
this gas has not been completely freed from air,
1ts exact percentage composition is stilli in doubt.
(Zewtschrift fur Anovgamsche Chemee, 1906, vol. 48,

P 137)

The names of Kepler and Leibmtz recall how
gemus of the highest order was neglecied m former
days. John Kepler. as Carlyle remmds us, “ dud
not fare sumptuously among Rodolph’s astrologers
and fire-eaters, but perished of want, after dis-
coverning the true System of the Stars” Poor
Teibmtz, nearly a century later, m» 1716, was
buried at Hanover, with one mourner to do lum
heonour, s late secretary. In the French Academy
only was a fittmg tnbute paid te one of the most
iflustiious men of the age, f

car containing the 3 h.p. electromotor and the
winch. The latter 1s provided with a self-acting
cut-out, The haul upon the cables is accurately
regulated by electrical adjustments with the results
qute unattamnable with a direct-acting benzipe
motor. The heaviest cable, 200 mm. in length,
can be laid in about seven minutes

DELICATE INSTRUMENTS REPAIRED BY
PRACTISED MECHANICIAN.

HitHERTO scientific instruments of delicate con-
struction have had to be sent out of the colony
for repair. Now, however, it is possible for students
ang professional men in the mathematical sciences
to have their mstroments repatred by an expert in
Wellington. Mr. H. H. Coote, of 65, Willis street,
Wellington, bhas had. in addition to fourteen years'
practise in optical work and the care of optical
instruments, a great experience in the repair of
fine instruments of all desecriptions. Mr. Coote
is a mechanician-specialist of such long standing
that it will repay those who coutemplate repairs
or alterations to any of their instruments to con-
sult him, rather than to send out of the colony,
or commission a local repairer who may prove
inexperienced.—[Advt.]
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Applications ¥
2 for Patents.

&
*

Tae followmg list of apphications for Patents, filed
m New Zealand during the month endmg 15th
July, has been specially prepared for ProcrEss.

21301—F. J. DMahoney, Chnsichurch: Venti-
latmg system.

z1z3o2—D. and F. W. Smth, Chnstchurch:
Golosh.

21303—W. V. Gilbert, Port Elizabeth, South
Afnica:  Toy.

21304—R. Watson, Lochiel: Non-refillable
bottle.

21305—]. M. O’Neil and R. A, Marsh, Dunedmn :
Trolley-wheel bearmg,

21306—C. L. K. H. Foot, Takapau:
gas.

21307—M, W. Winter, Wellington :  Skirt holder.

21308—D. L. Turner and J. R. Paterson, Wel-

Igmting

lington: Coating for butter boxes.
z21300—]. Hopkuk, Hawera: Pump.
21310—]. 5. Hawkes, Wellington . Milk can.
21311—D., Urquhart and C. Sloper, Smithfield:
Cutting, washmg, etc., sheep paunches.
213i2—D. Urquhart and C. Sloper, Smuthfield :

Hydro-extractor.
21313—]. A, Belk, Feldmg:
21314—H. E. McDonald, Petone.
to hemp bale.
z1315—]. T. Renouf
electricity.
21316—A, Ridd, Waipuku:
21317—A. Ridd, Waipaku :
2z1318—]. Irvine, Naper:
wire to standard.
21319—T. Crompton, Christchurch ©  Glazing bars.
21320—E. Lockerbie, Maita1: Adjustable tap.

Rail joint.
Attaching tag
Wellington :  Generating
Milking machine.

Pneumatic teat cup.
Fastening fencing

21321—S. F. Womersley, Traralgon, Vic.: Butter
weilgher.

21322—W. Harvey, Auckland: Stirainer and
aerator.

21323—C. J. Neunhoffer, Melbourne, Vic.: Tyte

valve.

21324—). Nicolson, Ruverton :

21325—M. Bowles, Auckland:
and tubes.

21326—C. A. Beal, Mornington :
and partitions.

21327—]. Walcott, Dunedin :

Trolley brake,
Reaming pipes

Folding gates

Coal, etc., elevator.

21328—T. E. Bridger, Dunedin: Extracting
teeth.

21329—S. Millar, Eweburn: Harvester.

21330—F. B. C. Allen, Perth, W.A.: Lock nut

and bolt.

21331—R. ©O. Jarrett,
bir- 2wl dumb bells,
2r--:—W. Nikolsky, St. Petersburg, Russia:

Recavery of solvents used in making explosives,
2:333—A. J. Fortescue, Sydney, N.5.W.: Wheel
tyre.
21 3}3:4——Maganite Explosives Syndicate, Limited,
Cape Town: Explosive manuvfacture. (H. C.

Feilding : Disc-loading

L. Bloxam).

21335—J. L. Kirkbride, Auckland : Street
Swecper.

21336—A. J. Edwards, Auckland: Trolley-pole
controller.

21337—). &. Dawson and P. O’Sullivan, Chnst-
church : Cooking utensil.

21338—L. Schmdt, Hackney, S.A. -

21339—L.. Friedenreich, Thernleigh,
Yeast-making.

213490—T. Warsop, Nottingham, Eng. . Rock dril.

21341—N. R. Gordon, Melbourne, Vic.  Flving
machine,

21342—T. Beckett, Rongotea : Propelling vessels.

21343—]. Stewart, Gore: Shufting spanner.

21344—G. Gray, Dunedin: Seed sower.

21345—T7T. Bush, Wellington : Cap.

21346—]. Cook, Wellington: Trolley head.

21347—E, Oliver, Wellimgton : Sewing machine.

21348—A. L. J. Tait, Dunedin, Flax washing
and drying.

21349—F. A. Alcock, Melbourne, Vic.:
and dining table.

21350—]. W. Andrew, Otahuhu ' Urinal silencer.

21331—G. Carder and J. E. Owen, Auckland:
Cesspit and gulley-trap.

21352—G. Carder and J. E. Owen, Auckland:
Cesspit and golley-trap.

21353—W. Smith, Gore:
tector.

21354—H. Coale, Baltimore,
cork.

21355—P. G. Neuernberger and G. Rettig, jun.,
Chicago, U.S.A. - Type-casting machine.

21356—P. G. Neuernberger and G. Rettig, jun.,
Chicago, U.S.A, © Type-casting moulds.

21357—]. Sutcliffe, Burnley, Eng.:
dranghts for fire engine, etc.

Tyre,
NSW.:

Bilhard

Boot and shoe pro-

U.S.A.; Artificial

Forced

21358—H. W. Fox, London, Eng.: Electnaty
storage.

21359-—KE.
filter,

21360-1. S. Sawtell and J. S. Hawkes, Wellington :
Tobacco-pipe attachment.

21361-—K. Matthews, Auckland -
sitencing telephone bells,

21362—R. E Hay, Seddon: Bonng tool

21363—]. Mtchell, Auckland: Sewage
ment.

21364—United Shoe Machmery Company, Patersoxn,
U.S.A.: Machme for assembling parts of boots
and shoes (O. Ashton)

21365—United Shoe Machimery Company, Paterson,
U.S A. Pounding-up machine. (O. Ashton).

21366—]. F. Clarke, Hunter’s Hill, NS.W.:
Filling bottle with hqumd.

21367-—C. A. Jarvis, London, Eng.- Delhvering
quantities of disinfectant to flushing cisterns.
21308--H. Wati{, Melbourne, Vic.: TFasteming and

label check dewvice.

A. Gueseler, Berlm, Ger.: Gravity

Automatically

treat-

21360-—R. P. Park, South Melbourne, Vic.* Cen-
trifugal pump.

21370—W, M. Jamieson, Onehunga: Pneu-
matic centre for wheels of bicycles, ete.

21377—R. Rayson, Wimndsor, Vic.: Cooling
storage rooms.

21372—G. W. Pomton, sen., New Farm, Q.:
Perpetual motor (C. Pomton).

21373—L. G. Abrams, Sydney, N.SW., Con-

struction of brooms or brushes. (J. Mather-
som),

21374~—C. Rask and E. A. Cameron, Invercar-
gill:  Sheep-dipping apparatus,

21375—C. F. Gardner, New Lynn, and R. ©
Clark, Hobsonville ©  Advertising.
21376—P. J. Gosshing, Auckland .

medium.
21377—C. Suggate and W. E. C. Alexander, Auck-
land  Ore-refining furnace.
21378—W. A, Wilson, Auckland :
connecting electric circuits.
21379—W. T. Howse, Auckland :
21380—]. O. Galbally, Wellington :
21381—J. W. Hardley, Auckland :
shaping metals.
21382—C. B. Smith, Dunedm - Cushion tyre.
21383—W. F. C. Kelly and J. A. Bentham, London :
Development of photographic plates, etc. -~

Advertising

Connector for

Fire kindler.
Window sash.
Bending and

21384—H. G. F. Clear, Greymouth: Ironmg
stand.

21385—A. H. Bridger, Dunedin: Boot heel.

21386-—]. Ritchne, Dunedin- Lamp.

21387—R. Newman, Christchurch: TPudding

boiler.
21388—W. Grace, Invercargill: Foot warmer.
21389—A. Asheroft and C. Strachan, Auckland :
Bicycle and motor wheel,
213900—A. H. Brookes and E. Broughton, Auck-
land . Preventing clogging of sink pipes.
21301—E. B., N. H,, and M. K. Mackenzie, Ultimo,

N.5.W.: Horse-shoe-making machine.

213025, Wilson, Wanganui: Room grate and
fireplace.

21393—W. Leckie, S5t. Kilda, Vic.: Metalhc
foot-plate.

213904—W. E. Hughes, Wellington: Casting

curved stereotypes. (The Printing Machinery
Company, Limited—IH. A. 'W. Wood).
21305—D. C. McArthur, Belfast- Gate fastener.

21396—C. J. Ladbrook, Bluff: Perambulator,
etc., wheels.

21307—M. Kennedy, Timarun' Ointment.

21308—T. Sampson, Wellington: Auntomatic

time switch.

21369—FE. G Gresham, Opehunga: Toaster and

griler.
21400—R. Newman, Chnstchurch: Detachable
cake fin.
21401—1L. Serpollet, Paris, France: Heating

steam generators by higud fuel

21402—W. V. Paley, Charters Towers, .: Cen-
trifugal fans.
21403—C. R. Rogers, South Melbourne, Vic. *

Treating fibrous material.
21404—C. G. Merkley and H. C. Jessep, Sydney,

N.8.W.: Trolley-wire clip.
21405—-Aktiebolaget Separator Stockholm,
Sweden © Mechamsm for nulking machine,

(B. and F. Ljungstrom).
21406—K. Birkeland and S. Eyde, Chnstana,

Norway : Treating matenials at high temper-
ature.

21407—R. Martin, Welhington - Show case for
pictures.

21408—C. Tandy, Wellington : Shearing machine.

21400—P. Elis, Kilbirnie. Motor.

21410—A. Loft, Gisborne. Fencing post.

21411—]. Brown, Melbourne: Stump extractor,

21412—FP. J. Brown, Naseby: Valve for water
pipes.

21413—G, Young, Snuthfield :
(R. Erskine}).

21414—]. and W, J. O’Hara, Papatoitei:
justable fastenings.

Beef tree hook.

Ad-

Lock shackle.

21415—W, Coyle, Devonport :
Dredge

21416—R., R. Douglas, Dunedin ;
tumbler.

21417—A. Schulize, Greymouth: Cycle stand.

21418—R. W. Aldndge, Chnstchurch: Electric
bracelet.

21419—E. J. Toy, Camarvon: Fire kindler.

21420—C. E. Wildbore and J. D. McLaurin, Pohan-
gma . Testing hemp, etc., bales for heat or
moisture,

z1421—]. W. Mackay, Wellington :
attachment.

21422--T. D. Cummmns, Wanganui:
taining temperature of baled goods.

21423—R. Z. Garrett, Otabuhu: Bed chamber,

21424—W. Lewesley, Springsure, Q).: Enabling
telegraph stations to communicate with each
other.

21425—C. L. K. H. Foot,
Gas burner.

21426—]. 8. McPherson, Wakefield : Axe sheath.

21427—Umted Shoe Machinery Company, Paterson,
U.5.A.: Supporting and positicning work in
boot or shoe machine. (E. E. Winkley).

21428—Umited Shoe Machinery Company, Paterson,
U.S'A.: Jack for supporting and positiomng
work 1 boot or shoe machine. (E. E. Winkley).

21429—G,  Westinghouse, Pittsburg, U.S.A.:
Elastic-fluid turbine,

21430—0. Kjellstron:, Stockholm :

2143i—E. Cantono, Rome:
starting device.

Clothes-prop

Ascer-

Ashley-Clinton :

Concrete pipes.
Explosion-engine

z1432—]. A. Paterson, Canterbury: Making
incandescent ol gas.

21433—E. A. Cameron, Invercargill: Bottle
and stopper.

21434—P. E. Barker, Yass, N.5.W.: Seed plant-
ing tool.

21435—F. A. Hill, Paparoa, N.Z.: Rifle sight.

21436—P. McKay, G. Gray, D. Gray, Daydawn,
W.A, - Telescopic buffer for vehicles.

21437—G. H. B. Lockett, Gisborne: Testing
heat or moisture in bales of wool, flax, etc.

21438—R. F Flood, Dargaville: Water filter.

21436—]. Whvte, Chnstchuich: Tie frame.

21440—E. ]J. Kee, Chnistchurch: Twitch weeding
unplement.

21441—CG. H. Tiller, Chnstchurch:
retaining carpets i a roll.

Device for

21442—J. Bary and T. Brandon, Renwick: Flax
tailer.
21443—J. J. Anderson, Surrey Hills, N.SW.:

Treating kapoc and fock.
21444—A. McLeod, Dunedin :
271445—}. J. Bryers, Rawere:

Diving-dress.
Fire place.

Full particulars and copies of the drawings and
speaifications in connection with the above apphca-
tions, which have been completed and accepted,
can be obtamed from Baldwin & Rayward, Patent
Attorneys, Wellington, Auckland, Christchurch,
Dunedmn &c.

Kerosene Oil Lamp.

The new incandescent kerosene o1 lamp
is the latest production of the Welsbach ILight
Co. after many years of careful experiment. The
result 15 that a perfect light has been produced
by means of kerosene oil with a mantle. The
hght given by this means is 60 c.p., or equal to
an ordinary incandescent gas burner. The saving
of ol effected 15 guaranteed by the Company to
be not less than one-third that of any ordinary
lamp, while the hght 1tself 15 in advance.

The mechanism of the lamp may be said to be
nil—its sumplicity is only equalled by the bril-
liancy of the light—it 1s perfect. There is nothing
to get out of order, a sumple burner with a circular
wick 15 covered on the top by a contrivance called
the spreader. This is heated by the flame of the
wick, and is finally turned down on to the wick,
thus converting the oil into gas. The extra heat
obtammed by tlus means is sufficient to canse the
mantle to become incandescent, and thus is pro-
duced a light, soft, bright and steady, as well as
of great penetrating power. It contains an illu-
minating power which enables the weakest eyes
to read without any feeling of tiredness, and should
prove of great value to those who have need of
a light to study or read by at night. Since the
lamp has been put on the market, both here and
i Australia, 1ts sales are stated to have been
very marked.

S L S ——

The three large botlers which have done service
at the Calliope Dock, Auckland, for some years,
have just been replaced. Mr. Masefield, an Auck-
land wonfounder, offered to buy them at £5 apiece.
The Harbour Board declined to sell them at that
price, and submitted them to public auction.
They were knocked down to Mr. Masefield at
6s. 8d. each—{r for the lot, not sufficient to pay
for the expenses of the auction |
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The “DUDBRIDGE"™

Gas and Oil Engines,

and Suction Producers.

Manufactured by the

Dudbridge Iron Works, Ltd.,
STROUD, ENGLAND.

E have been appomted Sole New Zealand

Agents for the Dudbridge Engines.

There are positively no better Engines bualt
in England.

Gas Engines from 24 to 165 b.lup. Suc-
tion Gas Producers, all sizes.

Unexcelled for smplicity in design,
economy m workmg, and high-class work-
manship. Prices compare favourably with
other high-class makes.

Get our catalogues before deciding which
make to buy.

DUDBRIDGE OIL (KEROSENE) ENGINES :
Stationary, 14 to 65 b.hup.; Portable, 4% to
22 b.h.p. Right in the highest class.

CATALOGUES FOR THE ASKING.

Booth, Macdonald & Co. Ltd.
CHRISTCHURCH.

——
FIBROUS PLASTER

FOR CEILINGS AND WALLS.

FIRE-PROOF! SQUND-PRCOF!
STRENGTH AND DURABILITY!
MARBLE-WHITE FINISH!

ESTIMATES given for supplymg and fixing the matenal in Plamn or
Richly Ornamented Paneis, Brackets Friezes Centre Flowers,
Capitals, Pilasters, Key Stones, or any other Interior Decorations

DESIGNS SUBMITTED.

WM. CARROLL,

47 INGESTRE STREET.
WELLINGTON. X

TELEPHONE 2129,

S W W T W

%
J

- 1
The Marvellous Motor Attachment for Bicycles.
Why the “ MOTOSACOCHE ” has revolutionised
Motor Cycling .
1. Its entire absence of vibration.
2. Total weight of Motor Cycle only 6olbs.
3. Almost entire absence of noise.
4. Absolute eficiency on hills or flat.
5. Simplicity of mechanism and ease of control.
Diagrams,” &c., from Sola Wholesalz Distributor:
HERBERT H. SMITH . . FARISH STREET, WELLINGTON.
For Sale by all Cycle and Motor agents in New Zealand. )

THE EMPORIUM FOR BATHS

In Cast lron, Porcelain, Enamctled, Matallic EnameHed, Rolled Edged and
Fianged Plate Zing, and m Galvanised Sheet fron. BATHROOM AGCESSORIES.

We stock the
world’s best and
latest productions
in Gas Pendants,
Chandeliers, Hall
Lamps, &e., and are
i constant recerpt
of novelties in this
direction.

TELEFPHONE 118. TAYLQR & OAKLEY;

SHOWROOMS AND WAREHOUSE :

WORKS :
103 & 105 COLOMBO STREET, CHRISTCHURCH.

234 TUAM STREET.

TRY GOLDEN EAGLE IN 2oz TINS.

TOBACCO.
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ENGINES, MACHINERY, APPLIANGES,

&c., WANTED AND FOR SALE.
MOTOR CARS.

HE GARAGE, 81 Manners St. Motor Cars
for Sale® Beeston Humber, 6% h.p., fz23
terms; new Covert chainless, any tmal, {z215;
Winton Touring Car, 4 seat, £173. Cars cleaned
and stabled from 2/6 per week. Nicholls, The
Garage, 81 Manners St., Wellington.

\/\/ E have ztand 3} Allday’s Motor Cycles m stock.

3% Brown's landmg this month, also
Allday's Motor Cars. Call on Jenkinson, Victoria
St., Wellington.

URCHASERS of real estate, either houses,

sections or farms, should apply to .

Ernest Leighton, o Featherston St., or Huit, who
has the finest selection on the market.

SKATING—VViusIOW Plain and Ball-bearing
Skates, ladies’ or gentlemen’s. Aluminium
bands fitted. Trade discount. G. R. Bell, Cycle
repairs, accessories, etc., 112 Wilhs St., Wellington.

O’'BRIEN, Premier Aspbalter. Residence

« 85 Aro S5t., Telephone 2187, Old work
renewed at small cost. Damp courses and floors
a specialty.

O LET—OFFICES in suites, centrai position,
Lambton Quay, with strong rooms, well
lighted, electric elevator moderate rental. Apply
The Wellington Building & Investment Company,
Timited.

NVENTOR of small article likely to come

into large use requires financial assistance

to patent and exploit. Curwood, ¢/o. Baldwm &
Rayward, Dunedin.

INVENTOR of small article likely to come mto

ICTURE FRAMING executed in all the

large use requires financial assistance to latest and most up-to-date styles; Antique
patent and explot 1  foreign countries, or Brown Stained Mouldimg a speciality. Write
will dispose of part mterest in same. Apply for our illusirated catalogue. R. & E. Tingey
Te Uku, ¢/0 Baldwin & Rayward. & Co., Ltd., Wellington,

ATENTEE of an invention, already largely EXETTE TRI-CAR FOR SALE. Low

adopted in buldings, 15 prepared to dispose
of part imterest in return for financial assistance
to enable him to dispose of patents already obtained
m foreign countries. Apply Ajax, ¢/o. Editor,
ProGRrESs.

\/ ANTED—Everyone to know that they can

have their old electroplate ware made equal
to new ; Bedsteads relacquered, Fenders, Lamps,
Screens, efc., antique coppered ; Bicycle and Coach-
builder’s work, Nickel or Brass Plated ; Electro-
plating of all descriptions executed at the Sterling
Electro-Flatmmg Co., 34 Lower Cuba street, Well-
mgton.

\,\,’ANTED KNOWN—AIll Classes of Electro-

Platmg and Engraving executed at Chas. H.
Williams & Sons 85 Willis street, Wellington,
We are not experimenters but have been established
over 30 years Wrte for Price [ast.

ALTER GEE & COMPANY —Manufacturers

of Self-coaling Revolving Shutters and Vene-

tian and Holland Blinds of every description.
Factory - Qum St off Dixon St.. Wellington

ONSULT H H EKINS 12 Featherston St.,

Wellington, for all Repairs to Guns, Rufles,

Lock Work Tenms Rackets. Keys made to any
pattern. Golf Balls remade.

D OLLER SKATES—Few Pairs 1906 pattern
at wholesale price. E. Reynolds & Co., Ltd,,
Bedford Row, Christchurch.

WALLPAPERS!

SAVE MONEY by purchasing fiom us, and besides
saving money you will get a big return iu sats-
faction if yom secure some of the beautiful
patierns we offer this season, Come and sre
them, whether you want to buy or not. It will
De a pleasure to show things we are proud of.

R. MARTIN,
17 Manners Sireet - - - - Wellington.
TELEPHONE I44.

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.

Established
1863.

A

E. Weeler & Son

Photographers,

The Photographing of Build-

mgs (exteriors and mnteriors),

&c., and Machinery m all 1ts

Branches we make a Special
Study of.

Cathedral Sgquare,
CHRISTCHURCH.

51

L

159 SALISBURY ST,
CHRISTCHURCH,

TELEPHONE 1819.

SOUTHWORTH & PETERS

Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
Axp DuUsTPROOT SHOWCASES

Wyite ws jfor Free Estimales.

ELEC’I’RICAL ENGINEER, Practice

and Expertence in every Branch, with
gamed at high-class European
Institutions (Polytechnic High Schoals) m
connection with large European Firms and
valuable investments, secks Suitable Employ-
wmend, loter on  Partnershyp, with moderate
amount of capital. For further particulars,
certificates, etc., lndly apply—

AMH., Engincer,
P.O. Palmerston North.

Certificates,

: Price. 5 h.p., water cooled, De Dion pattern
engine ; two speeds, handsomely upholstered,
seat two, climb any hills. Herbert H. Smith,
Farish St., Wellington.

ACCOUNTANT having about £500 capital
requires partnership in established business,
Address, J.B., ¢/0. PROGRESS.

ENGINEER desires appomtment works manager,
North Island, first class qualifications.
Engineer, Box 39, Te Aro.

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-
wgs, &, Town or Country.

ESTIMATES FURNISHED. TELEFHONE I030.

Graham & Greig,

Builders and Contractors.

199 St Asaph Street,
Chwistelurch.

Plans & Estiwmalas
Furneshed.

TELEPHONE 1061,

Ashton & White,

Builders and Contractors.
Joviery Works ;
188 Madras Stveet,
Chnistchurch.

J. H. G. ROWLEY,

F.N.Z4.4.

Accountant, Auditor, and
Company Secretary,

COMMERCIAL CHAMBERS,
3 Huuter St., WELLINGTON.

Public Auditor under The Friendly Societies’,
and Industrial & Provident Societies’ Acts,
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CLARK'S PATENT

RAIN DRAFT AND DUST EXCLUDER FOR DOORS.

CLARK'S PATENT /7/ THIS Invention

P Preventive of Rain, Wind, or
£y Dust from entering the build-
ing under the door, and applied o
mner doors stops all dranghts
from entering the room. The
appliance 1s simple in construction,
/ acts with certamty and cannot get

out of working order when

properly fixed. The opening of
the door raises the flap, the closing depresses 1t and seals the opening of
the door at the bottom. Have one fixed and the resulting comfort and
safety will astonish you. Price Small. Advantajes many. Try one!l

15 a Perfect

Clark’s Woodware Manufacturing Coy.,
Factory : 16 Waterloo Avenue,

AceENTS WANTED. Wellington South.

NEW
INTERNATIONAL 33
1906- 3554

BALDWIN ANnnhYWAnn’s
“PROGRESS " PRIZES, VALUE £20.

For CLASS 17—
“ Complete Models of Engmes or Machines, either Working
or Stationary.”

Messrs. Baldwin & Rayward have placed the sum of £ 20
at the disposal of the Commuittee for the Encouragement
of Competition in the above Class. The amount will be
awarded as follows :

FIRST PRIZE - - - £ THIRD PRIZE - - - - &3
SECOND PRIZE- - - - £5 FOURTH PRIZE- - - - &2

REGISTRATION FEE, I/-
Originality of Construction and Design will receive Special Consideration.

The Committes will be prepared to favourably consider applications for extension
of time n sending 1n exhibits for fhis class.

G.S. MUNRO & R. ALLAN, Commissioners.

AAAAALLALAAL AL ARALALAAAL L A AR

S. LUKE & €0, '™

T —
Engineers, Iron & Brass Founders,
and Boilermakers.

AAAAAAANNAR
Y
AAAMAAAANN

# Hngineering Works, No. 89. Offices and Stove Department, No. 358.

LK o
AEFEFPFEEFEEEFEFEEESLEFEEFPEEEE Y

] -+
2 Manufacturers of all kinds of Hydraulie <
t] Machinery, Mining Machinery, Flax <
: Machinery, Dredge Machinery, Marine :
< Engines and Boilers. <
< i
+ TE ARO FOUNDRY, #
« i =<
- Wellington. o
b TELEPHONES— <
)

\Eu

k]

E. W. MILLS & @o.

LIMITED,

MACHINERY MERCHANTS, WELLINGTON.

IARGE STOCKS CARRIED AND INDENTS EXECUTED.

GricE's (GAs  ENGINES, PErTER OI1r. ENGINES,
Arras SteaM ENGINES, ROBEY'S PORTABLE HENGINES,
SucrtioN Gas PRODUCERS, PLANING AND MOULDING

MACHINES,

SODGES
SODGEE

~— WOOD-WORKING MACHINERY OF EVERY DESCRIPTION ——

BAND SAw MACHINES, SASH PULLEY MORTISERS, LLATHES
ALL RINDS, COACHBUILDERS WOOD-WORKING MACHINERY-

Wood-worlung Machmmery by Haigh & Co., Kurchner
& Co., American Wood-working Machinery Co.

WooDp & STEEL Serrr PULLEYS, BEARINGS, SHAFTINGS,
Berrmve, T. & W. SMITH'S CETEBRATED FILEXIRLE STEET,
WiIrg ROPES, special for Log Hauling, Winch, Crane and
Ship Work.  {uspection Invited.

E. W. MILLS & €O., Ltd.,, WELLINGTON.

EST LINES & ¢

STORRIE’S PATENT RIDGERS.
STORRIE’S PATENT ROTARY TURNIP THINNER.

l We Handle and Manufacture—
DRILL SCUF¥FLERS, HORSE HOES, CULTIVATORS, &c.

SOLE AGENTS—
" PENNSYLVANIA"” GRAIN DRILLS. “SAMSON " WINDMILLS.
“ CUNDALL » OIL ENGINE.
“ PERFECT ” CREAM SEPARATOR AND DAIRY UTENSILS.

CompLETE LINE OF IMPLEMENTS.

WRrITE Us.
b4 FARM IMPLEMENT WORKS,
Alex. Storrie, "\ hcanait

The “GA_MPBELL ”’ Gas Engine

AND SUCTION
GAS PRODUCER PLANT.

The Cheapest Powsr in the World.

A 4o-b.h.p., installed for Messrs. Lind & O'Connor, Flaxmillers, Shannon,
is now at work, All interested are invited to inspect.

CATALOGUES AND FULL PARTICULARS FROM

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

|
f A 25-b.h.p. at Wanganui works on 1$lbs of coke per horse-power per hour.
|
i
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“JUST A WORD
on Advertising’ |

Is the title of a little book recently pub-
lished. It is of vital interest to all
business men. Gives useful pointers about
advertising, proposes a way by which you
can logically test the efficacy of general
advertising, gives 2 thumb-nail outline of
the place of the advertismg agent In
modern publicity, and so on.

T’il send it FREE fo any business man
interested enough to write for it om his
letter-head.

Ronald S. Badger,
169 MANCHESTER ST. CHRISTCHURCH.

G. H. PRICE & CO,

The Leading Hairdressers and Tebacconists,

HASTINGS STREET - - - - - - NAPIER.

A FEW OF 0UR SPECIALITIES ;—

MeerscEAUM LINED LoEwE Pipgs,
from 10/6 to 14/6.

G. H. Price & Co’s BraND oF LONDON-MADE
Briars, latest shapes, 3/6 and 4/6.

Topaccos—RAVEN MIXTURE, 10/61b. ; Rovar Mix-
TURE, 7/6 1b.; MoTor MixTURE, §/- 1b.

G. H. Price & Co.s SpEcraL, Ivory HANDLE,
HoLrow-GROUND, MANDARIN
one set and guaranteed when sold. Price 10/6.
Two gross of these razors have been sold in as
many months with the greatest satisfaction.
Prices quoted are post free to any part of New
Zealand.

Goods of any description sent on approval.

Direct imperters of all tobacconists’ sundries and

NEW ZEALAND

TECHNICAL BOOK DEPO

Rea, '*How to Estimate,” full details for

SEND FOR CATALOGUE.

WHITAKER BROS.
183 LAMBTON QUAY - - - WELLINGTO

‘T,".

builders .. . . 0/6
Millar, * Plastering, Plain and Decorative.. 22/~
all shapes, Leanings, ¢ Building Speciﬁca.tifms ” .. o2t /-
Thompson, * Dynamo and Electric Machinery™
(alternating current} .. oo 34/
Foster, * Electrical Engmeer’s Pocket Book " 25/~
Turner & Hebart, ' Insulation of Electric
Machmes ”’ .. ce . 12/-
Solomon, ¢ Electric Meters " .. .. 18/6
RazoRrs, each Dawson, “ Electric Traction Pocket Book ™ 20/-

sporting material.

(Brancu : GREYMOUTH.)

Bradley Bros.,

CRATTSMEN IN

Stained- Windows
Leaded Lights
Glass Embossing
254 Colombo Street.. CHRISTCHURCH.

(Victoria Syguare)

Silver Medallists and recent London experience.

All work artistically executed.

The reputation of this well-known firm is second
to none.

A surprise m store—the only objectionable feature
in leaded lights will be removed.

Designs submitted, according to specified prices, for
approval.

ANDREWS & BEAVEN, ita.
A e % Christchurch,

MACHINE WORKS

Confine their attention to a few lines of Machines in order
that they chall he Most Perfect, Up-to-Date and Reliable.

SEED CLEANERS, for all seeds, for Merchants
and Farmers.

GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS.
KEROSENE OIL ENGINES.

Full particulars posted to those who require information
about any of these machines. i

\ CHAFF CUTTERS, all sizes for all purposes.

OUR LINES

We Give &

The Best Value
in.....

your Enquiries
and ORDERS to us.

g

i h
[ WATSON'S :
PATENT SHOP WINDOW FRAMES
— C
[ Y}  These Shop window frames are adapted

for plate or other glass, and any size
pane 1s held securely by a simple con-
trivance without the aid of putty.

Used in Kennedy's Buildings,
Hannah’s Buildings, and the Econocmic,
Wellington; and Eventt's, and also
Buxton’s Buildings, Nelson; and to be
seen in Palmerston North and Masterton.

Buitders, Specatators antd Shopkeepers
should write for Prospectus to—

LIGHT = = =
ECONOMICAL
DURABLE - -

ARTISTIC = =~
L )

L JOHN MOFFAT, Douglas-Wallace St., Wellington.
.

«“pATROL”

Fire Extinguishenr.

Why protect your factory and not your
home ?

“ PATROL,” best for the home.
WILL EXTINGUISH BLAZING OIL!
. Forty times as effective as water.

T Throws stream FIFTY FEET.
A child can use it.

WRITE US.

« ' James Gilbert & Co.,

3 HUNTER STREET,
WELLINGTON.

Our CASTINGS will satisfy you.

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

% Engineers! i
$

+
i

WE ARE NOTED FOR THE EXCELLENT QUALITY OF OUR CASTINGS. .
WHY NOT GIVE US A TRIAL?

. o U $
% R. Buchanan & Sons, E
$

IRON & BRASS FOUNDERS,
St, Asaph Street, Christchurch.

D e e e S L L e e e e e s e e
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"“ATTENTION

of power users is
drawu to the...

‘6 REEVES s WOODSPLIT

PULLEYS.

They are half the weight and
half the price of iron pulleys.

Built Honestly and Builf Right.

NO BELT SLIPPAGE.

WRITE U8 TO-DAY FOR LIST8—

SAMUEL DANKS & SON,

Manufacturers & Importers of Engineers’ & Plumbers’ Supplies,
10, BRANDON STREET, WELLINGTON.

8 ) C

a

MoTor CoAaTS. |

I MAKE A SPECIALTY OF MOTOR COATS.
LATEST FASHIONS :
NEWEST GOODS

WRITE FOR SAMPLES, OR TELEPHONE NO 2205.

W. F. NEWSON,

Merchant Tailor and Mercer,
CUBA STREET, WELLINGTON.

{NEAR TOWN HALL).

-
FITTINGS OUR SPECIALITY! °fFSE

SHOP FITTINGS!  WAREHOUSE FITTINGS !

“IE have fitted the Wellington shops of Messrs. Christeson,
C. Smith, Lindsay, L.td., C. E. Adams, Seaton, Wickens &
Son, Diamond Confectionery, D. S. Patrick, and many others.
Inspection of our work invited. '

ESTIMATES FURNISHED, TerLepPmoNE 8901,

LOW & PEARCE,

Builders and Shop-fitting Expents,
7a HOPPER STREET, WELLINGTON.

Fifteonth Edutzon. JUST PUBLISHED. Revised, Enlarged & Reset.

GAS, GASOLINE AND OIL ENGINES

INCLUDING GAS-PRODUCER PLANTS.

By GARDNER D. HISCOX, M.E.,,
Author of © Mechanical Movements,” ** Compressed Air,” &, &,

PRICE 12s. 6d. NET.

The only complete American hook on the subject for Gas-engine
Owners, Gas Engineers, and intending purchasers of gas engines,
treating fully on the construction, mmstallation, operation and main-
tenance of gas, gasoline, kerosene and crude petrolenm engines. :

The new rewritten, enlarged and revised 15th edition of this work
has been prepared to meet the increasing demand for a thorough treatise
on the subject. Its 4¢0 pages give general information for everyone
mterested m this popular motive power. It is fully illustrated by
371 Engravings and Diagrams.

Remittances to accompany all orders, which must be addressed
to ProGress Office, o6 Cuba Street, Wellington.

Post I'REE TO ANY ADDRESS IN NEW ZEALAND OR AUSTRALIA.

A, R. MEECH., H. M. BANNEHR.

Sidey, Meech & Co.

General Auctioneers, Land and Estate

Agents, Commission Merchants, Expert Valuators,
) &c., &c.
WE make a speciality of OQutdoor and Clearance Sales of all

descriptions, also Auction Sales of Freehold Property are held
at frequent intervals in our Rooms,

MANNERS STREET (Wi 0y wWELLINGTON.

We have the most extensive list of City and Suburban Properties for
private freaty, CaLL or Ring vr 1339. Now is your oppor-
tunity to make money.

‘ Furnishings.

ARTHUR D. RILEY ] 145 LAMBTON QUAY, , FRANCIS I;OI.MES
WELLINGTON,

RILEY & HOLMES,

IMPORTERS OF UP-TO-DATE BUILDERS’
AND ENGINEERS’ REQUIREMENTS..........

\l Sir W. G. ARMSTRONG, WHIT-
wortH & Co.’s High-speed
Tool Steel, Twist Drills, &c.,

WELL FIRES {BowEs' PATENT) Machine Tools, Cranes, &c.

| T.ancAsHIRE  STEAM  MoTOR

The mosi economical fire i : .

existing, I Wagon. First against all

I . i COmErs.

| ArTisTIC METAL WoORK in Elec- J SMOOTH-ON IRON CEMENTS. For
tric Light, Gas Fittings and stopping holes in castings,

‘ and leaks in engines & boilers.

Erastic PuLp PLASTER.
PATENT FIREPROOF METAL LATH, |
|

THE SOUTH BRITISH FIRE & MARINE

.

INSURANGE GO. OF NEW ZEALAND.

AccuMULATED FUNDS, £470,000.
QUEEN STREET, AUCEKLAND,

CAPITAL, £I1,900,000.
Head Office;: -~ -

Tue following Risks are accepted at lowest current rates: Fire,
Marine, Mortgagees’ Indemnity, Employers’ Liability, Workers'
Compensation, Ordinary Accident, Public Risk, Plate Glass, Buz-
glary, Fidelity Guarantee.

The South British Company's © Up-to-Date ’ Policy 1s the most
liberal yet offered to the public in New Zealand.

BraNcHES AND AGENCIES IN N.Z.—Auckland, A. S. Russell;
Christchurch, C. H. Croxton; Dunedin, R. M. Clark; Greymouth,
Nancarrow & Co. ; Hokitika, J. H. Wilson ; Nelson, H, E. Edwards;
Taranaki, Bauchope & Webster (New Plymouth); Wanganui, M,
Jones ; Wellington, C. W. Benbow; Napier, A. E. Kight; with
Agencies throughout the World,

London Office: Jerusalem Chambers, Cornhill, E.C.
JAMES KIREER, General Manager.

i Messrs. Riley & Holmes.

NEW ZEALAND ]

POKTLAND CEMENT C2.

Highest Grade
Portland Cement
and Hydraulic Lime
Supplied to Public Works
Dept., Electric Tramways,
Waihi Gold Mine, Harbour
Board, &c., &¢.

Send for Testimonials,
Ask for “Crown’’ Brand,

AUcKrAND OFFICE—
76 VICTORIA ARCADE.

WELLINGTON AGENTS—

H. H. Cooke,
MANAGER,
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PRINTING

To the Point

Fine Catalogue Work
OQur Specialty.

Progress Printing Co.

Limited,
96 Cuba Street, Wellington.
Telephone 2234. Pranters of ' Progress.”

SMOKE __-—
MOTOR MIXTURE

Composed of the Best Virgimian Leaf,
and Leading Enghsh Tobaccos.
Embodies the delightfully cool and
fragrant quahties of the most
expensive Enghsh muxtures,
Does mnot Dburm away hke hay.
Remams dry to the bottom of pipe.

NotE THE PRICE—

8s. per 1Ib. (postage paid).

NAPIER.

Write for our 2o00-page Illustrated
Handbook giving full particulars; it will

be sent free upon request.

PREPARED ONLY BY ADDRESSES:
107 Lambton Quay, Wellingtom, |1
Princes Street, Auckiand. (H.0.) L UNGINE « e s
G. H. PRICE & CO" 131 Cashel Street, Christchurch. 4

10 Rattray Street, Dunedin. 5

e  PRACTICAL ENGINEERING
TAUGHT BY MAIL » .

g :’ THE GREATEST EDUCATIONAL OPPORTUNITY EVER
i ; OFFERED TO MEcHANICS, ENGINEERS, ARCHITECTS,
AND ALL MEN WHO FEEL THE NEED OF BETTER EDUCA-
TION FOR ADVANCEMENT IN THEIR WORK,

Our Courses instruct you in all you ought
to know about Engineering, Building, etc.

They are clear, concise, comprehensive,
easy to understand.

They can be studied anywhere, at any
time,

They are prepared so that the knowledge
secured may Dbe 1mmediately applied to
practical use.

The American School of Correspondence offers
instraction in Electrical, Mechanical, Marine,
Locomotiwe, and  Stationary Engineering,
Electric ngktmg and Refrigevation, Surveying,
Nawgation, Mathematrcs, Avchitectuve, Min-
wng, Textile and Cuwil Eugmesnng,Bmldz%g and
Contracting, Archutectuval and Mechanical
Drawing, Municipal, Structural, Railroad, efc.

THE AMERICAN SGHOOL OF GORRESPONDENGE,
AT ARMOUR INSTITUTE OF TEGHNOLOGY, CHIGAGO.

Cut out and post to-day.
AMERICAN SCHOOL OF CORRESPONDENCE.

Gentlemen,—Please send me your 200-page Hand-
book, and full information vegarding your course in

~> National Gas Engine

CO., LTD., ENGLAND.

Makers of the Most Modern Gas Engines and Gas Producing Plants,

CHEAPEST
POWER
YET
INVENTED.

50 H.P.

FOR LESS
THAN

5d. per
hour.

FULL PARTICULARS ON APPLICATION TO THE AGENTS—

ANDREWS & MANTHEL,
CONSULTING, ELECTRICAL, & MECHANICAL ENGINEERS, MACHINERY MERCHANTS

AND IMPORTERS.
GHUZNEE STREET - - - - - WELLINGTON.

********ii*i*****************
* STAR” BRAND

PORTLAND CEMENT.
T
Twenty-Years Reputation stands

behind every Bag......

——Equal to any Imported.——

__EsTasLISHED 1885,

WILSON'S

HYDRAULIC LIME

TRADE * MARK.

AUCKLAND.

“ STAR” BRAND

HYDRAULIC LIME.

The Best Building Lime.
Sets in Wet or Dry Positions.
Finely Ground. No Waste.

ESTABLISHED 1878,

Manufactured by.....

JOHN WILSON & CO., LTD., AUCKLAND.

Agents in Every Centre.
L IV g  E 2 S X XX X R S

LR B B R I A R KR EE RN W RTINS
**************************

- N f N f ™)

| N.Z. RETAILERS’ PROTECTION
ASSOCIATION,

Trade Enguiry Agents

Trade Assignees

” Trade Debt Collectors

Hean OrricEs—Gloucester Chambers,
CHRISTCHURCH.
AGENTS EVERYWHERE.

H. svmonns & Co.,

MOTOR
AGENTS,

K HASTINGS, H.B

| Agents for “Allday’s "

P Laight Motor Cars,
“J. A P.” Motor
Bicycles.

Repairs Executed.

Motor Spirit and Oils

kept 1 Stock,
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-argest Circulation of any Monthly Newspaper in the Colonies.

- Published Monthly by ‘ ‘ R OG R ES , , SUBSCRIPTION :
BALDWIN & RAYWARD, &8/6 por annum (posted}; or

Patent Attorneys, Y
WELLINGTON, NEW ZEALAND. in advance 5/-,

The Modern Journal of Engineering, Architecture, Industry and Counumerce, and Chromicle of the World’s
Invention. 7
Acknowledged by the Australasian Press and Public to be the best production of its kind in the Southern

Hemisphere.
SOME PRESS OPINIONS.

AuckraND HERALD:—" A paper that occupies a fugh Oraco Day Times .—“ A well-printed journal devoted
position m  the estimation of New Zealand's engmeers and ' tg the colony’s advancement m buildmg, engineering and in-
busmess people.” ! dustry.
~ EvENING PosT, WILLINGTON :—" A well-printed and mghly . WalraraPa Dairy Tiszs :(— A very mieresting publication
interesting publication of considerable value as an exposition of | \pien every serous colomst ought to subseribe to.”

the colony’s progress m engimeering, mdustrial and commercial
matters.”

CurISTCHURCE TrRuUrH '—* Contans much rehable nform-
ation of an ongmnal character.”

CHRISTCHURCH PRESS :—“ A paper of undemable ment
mnsofar as industrial and mechanical matters are concerned.” PovertYy Bay HeErRaLD ——" A lugh-class magazine devoted

MaNAWATU STANDARD .—'' Even superior in some respects
to the Scientific American. A splendid publication.”

TaranarT HERaLD .— A most creditable production teem-
mg with matter of first interest to New Zealanders.”

GREY RIVER ARrcUs .——"* Of great nnportance to zll mterested to engimeering and scientific achievement.”
i engmeering and the alhied subjects ™ Navier Danny TerEcrarH — Interesting equally to the
Nerson Coiowist —° A paper that 1s looked for amongst lay and the technical man on account of the clearness with
P

+he professions and trades ” which its articles are written.”

A BUDGET OF APPRECIATION FROM NEAR AND FAR.

Mr. R. S. BApGeRr, CHRISTCHURCH, writes —*' I must comi- Mr Horacr A TFry, Riwaka —“ 1 amn so pleased with the
articles m Progress that T will immediately £i]] m the order form

pliment you heartily on Progiess, which should prove of immense
and forward with 3/- for one year's subscription.”

henefit to the people of our progressive colony , and, further,
T can testify fo 1ts value as an advertismg medium for 1t brings M=. C Bristow, CHRISTCHURCH (a well known mventor) :—
Y Enclosed 15 my subscription to Progress. I was exceedingly
pleased with the first number, which I found lughly nteresting
and wstructive ™'

Miss B J. Movar, PATENTER, SoutH DuNEDIN — T must
compiunent you on Progress. It 15 a most creditable pro-
duction ”

Mr. A. O Swcusk, CE., MerpourNE ‘I Iike your journal

me enquirtes every month "’

Mg, H. H, Smire WELIINGTON, writes —' Progress repre-
sents a mass of up-to-date and interesting mformation. My
advertisement has appearcd mowhere except m your columns,
and if the enquiries are any mdication of the value of that adver-
tisement, then as an advertiser I am satisfied

Mz. N. ANDREW, WaNcaNUT i(—'* A3 one who has had several very mich and the matter 15 ighly interesting.”
year's of press experience I take pleasure m congratulating Mr. Frawcis H. Sxow, ApELaibe T congratulate yon
you on the excellence of Progress.” upon your progiessive enterprise, and wish you every success
Mzssrs. J. W. WarLtace & Co. WELLINGTOX — Express AUSTRALIAN MANUFACTURING & IMporTING Co., SYDNEY —
pleasure at the excellent manner in which Progress 18 got up. ' Progress exceeds our antrcrpations, and we take this oppor-
Printing, 1illustrating and general arrangement of the paper tumty of congratulating you upon the undoubted ment of your
are equal to the best of British publications.” paper.”’

Titerary contributions dealing with Engineering, Industry Commerce. Art and Architecture will be received
at the Editorial Office, g6 Cuba Street. Wellington.
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Tug, EDITOR, *“ PROGRESS.”
gb CoBa STREET, WELLINGTON,

Please enter my name as a subscriber fo ' PROGRESS,” commencing with the 1ssue,

for twelve months and thereafler undil countermanded.  Enclosed please find stamps value 5/, subscviption for one yeay,

including postage.

ProfessiOon....cccco v ererre s e ae taes aaans

Subscribers may convmence their subscriplion from November, 1905, 1f they so desire, as all the back numbers can

be sent them.
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