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PETER HUTSON & CO.

LIMITED.

PiPE anD PortERY WORKS !
WALLAGE STREET.

Dry Press BRICK WORKS :

MANSFIELD STREET.
WELLINGTON.

EVERY DESCRIPTION OF
EARTHENWARE
MANUFACTURED.

FIRE-BLOCKS AND FIRE-
BRICKS A SPECIALITY,

GUARANTEED TGO STAND
ANY HEAT REQUIRED.

Cement and Lime Merchants.

Registered Office
and Showroom :

(Dry Press Brick Works, Newtown. Stack 146ft.high.) 3 HUNTER ST., GITV.

Plumber, Gasfitter
Locksmith, Electrician
and

General Repairer.

F. STAPLES,

102 LAMBTON QUAY, WELLINGTON.
Telephone 943. (Next Aldous.}

#M“MMNOW

THE successFuL [ 0 RD

¢ THE SUCOESS
% MAXIMUM POWER AND COMFORT AT A
4
+

i

MINIMUM OF COST AND MAINTENANCE.

We invite care-
ful inspection of
Foro MoDELS
“N"and K.

i

The ForD————

MopeL “N” has

a four eyhnder

engine of 15-h.p.

Speed, 40 miles
an hour.

Price .... £225.
3

The ForD——
MopEL K’ has
a six-eyhnder
engine of 40-h.p.
Speed, 50 miles
an hour down to
4 miles an hour
on high gear,

"’ FRONT VIEW.

FORD MODEL "' N

THE AUTOMOBILE COY. OF N.Z.,

+
+
% SEND FOR CATALOGULS, ETC., TO N.Z, AGENTS:
t 15 JOHNSTON STREET...

FEP 4004440000044 4 0040000000400 ¢ 0000004000404

.WELLINGTON.
+444

]

armuvr b, ruey | 145 LAMBTON QUAY, | rravcs noLuzs
WELLINGTON.

RILEY & HOLMES,

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

l SR W. G. ArMsTRONG, WHIT-
worTH & Co.'s High-speed
Tool Steel, Twist Drills, &c.,
Machme Tools, Cranes, &c.

LANCASHIRE STEAM  MoToRr
Wacon. First against all

| comers.

ARTISTIC METAL WORK in Elec- ‘ SmoorH-on TrRON CEMENTS. For

tric Light, Gas Fittings and | stopping holes 1w castings,
Furmshings. and leaks in engimes & boilers.

ErLasTic PuLe PLASTER.
PATENT FIREPROOF METAT [LATH,

WELL FIrEs (BowESs” PATENT)
The most economical fire
existing.

00 el s sssas s st asaansanss s d 0##’

* F. S. GREENSHIELDS & CO. }

Engineers and Importers,
Office—27, LAMBTON QUAY - - - - - WELLINGTON.

CONTRAGTORS FOR THE SUPPLY AND ERECTiON OF
ALL CLASSES OF MACHINERY AND PLANT.....

NEW ZEALAND AGENTS FOR
Electric Construction Co., Lid., Wolverhampton.
“ Gardner” Gas Engines—Stationary and Portable Oil
Engines, Launch Engines, adapted for either Kerosene or
Benzine Fuel.

Erith’'s Engineering Co., Ltd.-Patent Automatic Under-
feed Stokers.
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Fire

OPE with FIRE in its incipient stage. Steam
engines take time to get there, or the water
might be cut off at the critical moment.

Had a PATROL Fire Extinguisher been used when
the recent Wellington blaze commenced its disas-
trous course, Thousands of Pounds would have
been saved.

The PATROL
WILL EXTINGUISH BLAZING OIL !

Forty times as effective as water.
Throws stream FIFTY FEET.
A child can use 1it,

WRITE US.

James Gilbert & Co.,

3 HUNTER STREET,
WELLINGTON,

FINELY GROUND.

No WasTE. BRAND.

TrE BEstT BuiLping LiME......
SETS IN WET oR DRy PoSITIONS.

WILSON'S

HYDRAULIG LIME

TRADE * MaRK.

AUCKLAND.

MANUFACTURED BY

JOHN WILSON & GO, LTD,,

Agents wn < AUCKLAND.

every Centre.

ESTABLISHED 1878.
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THE CAR for Reliability.

New
Argyll

Prices:

Delivery from Stock.

10-12 H.
I12-1I4 H.
I4-16 H.P.
16-20 H.P.
26-30 H.P.

£525
. - £600
£650

P.
P

- X775
- £1;000

N.Z. Agents: §cott Motor and

Cycle Co., Litd.,

WELLINGTON & PALMERSTON NORTH.

Before placing your Order for a Motor Car enquire about]the

Dennis Patent Worm Drive,

g JRaranteed TWO YEARS The Most Silent Car
1P on the Market.

Manufactured by Dennis
: Bres., Ltd., Guldford, the
oldest makers of Motors in
. England.

SOLE AGENTS FOR NEW ZEALAND

THE RANGER MOTOR CO.,
45 VICTORIA STREET, CHRISTCHURCH.

Wm. HALL,

ENGINEER AND
MILLWRIGHT.

GAS AND OIL ENGINE WORK--A SPECIALITY.

Manufacturer of
Colonial 0il Engine
mn sizes of 3 and 6 k p.

26 Seclwyn Road, Sydenham,
CHRISTCHURCH.

JENKINS STANDARD pg g

Y O

Importers and
Manufacturers of
Engineers' and
Plumbers’ Requisites.

ENKINS STANDARD poT,
¢

IN STOCK"

Brass and Gopper Tuhss
Condensar Tuhaes

Brass and Copjier Shests
Brass and Copper Rods
Dults Matal Rods

Muntz Metal Rods
Richard’s Plastic Metal
Coppar Ingots

Tin Ingots

Zino Ingois

Beware of imitations.

¢ Baved us its cost many times over.”
 Best steam Jointing we have used.”

Sole Agents for Jenkins’ Standard 86 Packing.

Best and Cheapest Jointing on the Market.

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.

A FEW EXTRACTS FROM TESTTMONIALS .

“We have had Jenkin’s '96 in a joint for over
three years past, which we could not keep tight
previously for more than four months at a time, and 1t
is still tight.”

J enkins & Mack,

Engineers, Coppersmiths, Brassfounders,

and Metal Merchants,
WELLINGTON

- NEW ZEALAND.

MANUFACTURERS
OF;

Steam Valves, Sorewsd
Steam Valves, Flanged
Steam Cocks, Scrawed
Steam Cocks, Flanged
Steam Reducing Valves
Safety Valves

Gauge Cocks

Ejastors

Lubricators

Rollad Zinc Hoiler Plates
Steam Gauges

Vaouum Gnu%n
Roller-Water Gauges, Ete,

A FAIR OFFER.—Use Jenking '¢6 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. N

Machinary Brastss

Phos. Bronxe Castings
Gunmatal Castings
Copper Steam Pipes, Etc.
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HE AUSTIN Jaw Crusher,

illustrated herewith, will positively crush more rock or
boulders with less power than any other crusher, will cost less m
reparrs, and will give better satisfaction. As compared with hand
breaking, 1t will absolutely save 1ts whole cost m 30 days.

That 1s a pretty g claim, but we will gladly produce figures
and testimomals from numerous local bodies throughout New
Zealand in proof.

We furnish Crushers with Elevators, Screws, Taddles, ete., for
handling any kind of material, and will design the whole plant and
submit drawings on request.

We make a specialty of thus Line and mvite enquries.

There are few more profitable vestments for contractors or
local bodies.

BOOTH, MACDONALD & CO. L'TD,

CHRISTCHURGCH.

E. W. MILLS & @o.

LIMITED,

MACHINERY MERCHANTS, WELLINGTON.

LARGE STOCKS CARRIED AND INDENTS EXECUTED.

‘“La Motosacoche”

The Marvellous Motor Attachment for Bicycles.

Why the “ NIOTOSAGCQOCHE ” has revolufionised
Motor Cycling :

Its entire absence of vibration.

Total weight of Motor Cycle only 6olbs.
Almost entire absence of noise.

Absolute efficiency on hills or flat.
Simplicity of mechanism and ease of control.

Crice’s Gas ENGINES, PErTER O ENGINES,

Arras STEAM ENGINES, ROBEY'S PORTABLE ENGINES,

SuctrioN (GaAs "PRODUCERS, PLANING AND MOULDING
MACHINES.

EAIE T T

Diagrams, &c., from Sols Whelesale Distributor:

HERBERT H. SMITH . . FARISH STREET, WELLINGTON.
For Sale by all Cycle and Motor agents m New Zealand.

DDDEEL
DDDREL

THE EMPORIUM FOR BATHS

In Cast Iron, Porcelain, Enameiled, Metallic Enamelied, Rolled Edged and
Flanged Plate Zing, and i Galvanised Sheet Iron, BATHROOM ACCESSORIES.

R Rt it LT We stock the
world’s best and
latest produactions
in Gas Pendants,
Chandeliers, Hall
Lamps, &¢., and are
m constant receipt
of novelties i this

—— WOOD-WORKING MACHINERY OF EVERY DESCRIPTION ——
BAND Saw MACHINES, SASH Purievy MORTISERS, LATHES
ALL RINDS, COACHBUILDERS WOOD-WORKING MACHINERY.

Wood-working Machmery by Haigh & Co, Kirchner
& Co., Amencan Wood-workmg Machinery Co,

Woop & STEEL SPLIT PULLEYS, BEARINGS, SHAFTINGS, ) . . . ‘.‘ _ RS direction.
Berrmvg, T. & W. SMITH'S CELEBRATED FLEXIBLE STEEL
WIrE RoOPES, special for Log Hauling, Winch, Crane and TELEPHONE 118.
Ship Work. Inspection Invited. - TAYLOR & OAKLEY,
WORKS * SHOWROOMS AND WAREHQUSE
E. W. MILLS & CO , Ltd WELLINGTBN 234 TUAM STREET. 103 & 105 COLOMBO STREET, CHRISTCHURCH.
» "y .

"GOLDEN EAGLE v ms

TOBACCO.
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Pumps, &c., &c.

URITY &
QUALITY

Or MATERIAL ARE ESSENTIAL
T0 Goon WORK. .

WE aim at this in our Manufactures, and you
may find 1t 1n the goods we make, viz. :—

Engineers’ and Plumbers’ Brasswork
Brawars’ and Creamery Vais
Copper Cylinders and Washing Boilars

Samuel Danks & Son,

Brassfounders and Goppersmiths,
10 Brandon Street, Wellington.

ANDREWS & BEAVEN, Ltd.
IRt 6 W Christchurch.

Confine their attention to a few lines of Machines in order
that they shall be Most Perfect, Up-to-Date and Refiable.

CHAFF CUTTERS, all sizes for all purposes,

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

I
{
| GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS.
| KEROSENE OIL ENGINES.

OUR LINES

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

Prodacer Plants.

L Telephone 285.

WILSON & EDWARDS,

IMPORTERS AND INDENTORS
Of Every Description of Hardware and Machinery,

FARISH STREET - - - - WELLINGTON.

GLOBE and other Leading Makes of Gas Engines and Suction

We are Agenis for several First-class Makers of Machinery and
Machine Tools for Woodworkers, Engineers, Brickmalkers, Tinsmiths,
Plumbers and other Trades, Gas Steam and Oil Engines, Dynamos
and Motors, Hydraulic and Pneumatic Machines, etc., etc.

We carry Stocks of Bulders’ and Plumbers’ Hardware, and
Supplies of all kinds at Lowest Prices. Enguiries solicited.

EsSTIMATES FURNISHED ON APPLICATION.

P.O. Box 646.

o

-1l Engines...

MANUFACTURED BY ANDERSONS LIMITED.

With Prof. Scolt’s Patent Carburatter and Governor.  Statonary, Marine and Fortabla.

SINGLE CYLINDER, 5 B.H.P., which can be worked economically over a range
from 2 to 6 b.h.p.

DOUBLE CYLINDER, 10 B.H.P., which can be worked economically aver a
range from 4 to 12 b h.p.

Requires lubricating once in about every three months.

With Scott’s Carburetter and Governor these Engines are under perfect
control—a saving in petrol consumption is obtained, and in
unskilled hands no fuel can be wasted, nor can there be any failure
from mattention to oiling,

Andersons Limited,
CANTERBURY FOUNDRY,
ENGINEERS & CONTRACTORS . ... CHRISTCHURCH & LYTTELTON.

4444444444 4 4000040404004 444

Engineers!

Our CASTINGS will satisfy you.

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

§ ‘We ARE NOTED FOR THE EXCELLENT QUALITY OF OUR CASTINGS.
3

WIY NOT GIVE US A TRIAL?

R. Buchanan & Sons,

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

P44 4440000 4444000444004

P44 4 04044 4440440444

NEW ZEALAND

Highest Grade Portland Cement
and Hydraulic Lime
Supplied to Public Works Dept.,
Electric Tramways, Waihi Gold
Mine, Hatbour Board, Ferro-Con- |

crete Co., &c., &c. [

Send for Testimonials.
Ask for *“Crown ' Brand.

AUCRLAND QFFICE—
76 VICTORIA ARCADE.

TELEPHONEL 882.

WELLINGTON AGENTS—
Messrs. Riley & Holmes.

PORTLAND CEMENT C&2.

|

1

H. R. Cooke,
MANAGER.

THIS 5 H.P. MOTOR
Delivery Van

FOR SALE.

A BARGAIN.

In Good Order.
Used less than 12
months,  Carry 4 /#
ton Suit any | i
trade \

Good reasons for
selitng, and  will
accept Llittle over
half original cost.

R. P. M. MANNING, 151 cashel Street, CHRISTCHURGH.

| FlTTlNGs OUR SPEGIALITY! °Ffr'$fuas

—

( ]

-y

SHOP FITTINGS ! WAREHOUSE FITTINGS !

WIE have fitted the Wuellington shops of Messrs Christeson,
C. Smith, Lmdsay Ltd., C. E. Adams, Seaton, Wickens &
Son, Diamond Confectionery, D. 5. Patrick, and many others

Inspection of our work invited.

EsTIMATES FURNISHED. TeLEPHONE 891

LOW & PEARCE,
Builders and Shop-fitting Expents,

7a HOPPER STREET, WELLINGTON.
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MIRACULUM.

HE WuoeeLMAN’S FRIEND, MIRACULUM 1s a Sure PuNcTURE
T Curg, and GUARANTEED RUBBER PRESERVATIVE,

Arwavs Liguip  AvLwavs EFrFecTivE  Will last as long as
the tubes. Bikes, 2/6 per wheel, Motor Cycles 3/3 per wheel, Maotor
Cars, from 10/— per wheel P P S B o

Wrrite for Booklet and Testlmomals to - ;ﬁ; "ol Mot

MIRACULUM CORPORATION, Ltd.,
Worcester Street = - - - = CHRISTCHURCH.

Heap DEPOT FOR NEW ZEALAND
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" F. B. HUGHES,

New Goronatlon Studlo.
2 VICTORIA SQUARE, CHRISTCHURCH.

Specialist in Racing, Trotting, and Prize Stock, also m
Flashhght Photography.

A Motor always ready for Country Engagements.
NSNS Ve P D p A i T Tt e\ P TR AN ey TP NS U Py )

JORDAN PATENT HOT WATER BOILER.

203 Gloucester St.,

"‘-\_.\: Christchurch, N.Z.
Me. Jorpan, Nov.z 1506,
Dear Sir,—In answer to
your enquiry as to the
efficiency of your Patent
Tubular Boiler as a heater
for a domestic hot-water
service, we beg to state that
we have given 1t a thorough tral, and ate satisfied that for economy of

fuel and rapidity of heating there 1s nothing in use to equal 1t.
Yours faithfully, Corrins & Harman.

SoleAgents HAMMON & BLACKMORE,
80 Lower High Street, CHRISTCHURCH. PLUMBERS,

T

A Perfect Piano specially
manufactured for small
rooms, 1 Rosewood,
Blackwood, and Sohd
Mahogany.
¢ @
EXQUIRIES INVITED.
¢ @
EASY TIME PAYMENTS
can be arranged when
purchasing the Pleyel,

[~
Tuning

on by English
Expert,
® @

Telephone 1987.

carried

WELLINGTON PIANO CO.,

LIMITED.

53 MOLESWORTH STREET, WELLINGTON.

The “SHARPLES”
TUBULAR

Cream Separator.
C2rerf)
HE Tubular skims cleaner, 15 easier to wash,
skims ecolder milk than any other Separ-
ator, 15 self-olling  Supply can 15 low and the
most convenient, The Tubular 1s, in fact, the
Machine for a Farmer to have, and we recom-
mend 1t to all progressive Farmers who are
ooking for the best.

:_‘_J,.__i

NATIONAL GAS ENGINE

The Gas Producer Plant
that secured Gold Medal
agamst all competitors
at the Royal Agnicultural
Society’s Show, at Derby,
England, June 1906

AND PRODUCER PLANT.

FULL PARTICULARS ON APPLICATION TO THE AGENTS—

ANDREWS & MANTHEL,

CONSULTING, ELECTRICAL, & MECHANICAL ENGINEERS, MACHINERY MERCHANTS
AND IMPORTERS,

GHUZNEE STREET - - - - -

WELLINGTON.

Twenty Years’ Reputation.

BRAND*BRA ND

On Every Bag.

MANUFACTURED BY

John Wilson & Co., Ltd.,
Agentsin o AUCKLAND.

every Centre.

British Standard Guarantesd.

ESTABLISHED 1885.

Telephonce 1810.

SOUTHWORTH & PETERS,

Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES

159 Salisbury Street,
CHRISTGHURCH.

Write us for
Free Estimales.

The “CAMPBELL ” Gas Engme

AND SUCTION
GAS PRODUCER PLANT.

The Cheapest Power in the World,

A 25-b.h p. at Wanganui works on 1}lbs of coke per horse-power per hour.

A jo-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.



Our Tool Department
embraces a wvery full
assortmentof.......,

STARRETT’S
{(and other Makers)
Latest
Productions.

Many of these lines
can be sent quite well

: by post, and we nvite
correspondence from all parts of the colony. Here s a List
suggestive of our Stocks. It is not a Full List:

INSIDE AND OuTsIDE CALIPERS
SPRING DIVIDERS

CALIPER GAUGES

DEpTH GAUGES

SURFACE GAUGES

SCRATCH (GAUGES

FEELER GAUGES

THREAD GAUGES

WiIRE GAUGES

StTocks aND DIES
SCcREW PLATES
CHUCKS

Toor HoLDERS

SPEED INDICATORS
TRY SQUARES

DouUBLE SgUARES
CALIPER SQUARES
COMBINATION SQUARES

LEVELS BevELs MorsE AND CLEVELANE DRILLS
PLuME Boss CUTTING AND OTHER PLIERS
&, &c.

"EDWARD REECE & SONS,

Colombo Street £ » = CHRISTCHURCH.

!

PROGRESS.

o
TO ENGINEERS AND MECHANICS.
IF YOU REQUIRE—
All Classes Steam Fittings. Steel Keys.
Bolts and Nuts, Steel Taper Pins.
Black and Bright. Steel Cotter Pins.
Boiler Studs. Gun-metal Nuis.
Set Screws’ Whitwol‘!h ThrEad.
Black and Bright. In TFacr
ANY ENGINEERS’ LINES.
CALL ON, OR WRITE TO—
A. & T. BURT, LIMITED.
COURTENAY PLACE --- --- WELLINGTON.

Head Offica and Works : DUNEDIN.

Branches: AUCKLAND, CHRISTCHURCH, INVERCARGILL & PORT CHALMERS.

READY...
ROOFING riu

Roofs

Al

-
THE PARAFFINE PAINT COY., San Francisco.

Samples and Prices from 1STABLISHED I1884.

J. BURNS & CO., LTD., Auckland. E. REECE & SONS, CHRISTCHURCH.
H. WILLIAMS & SONS, Napier. G. L. DENNISTON, Dudedw.

JAMES W. JACK, Wallington, THOMSCN, BRIDGER & CO., Invercarqili. J

FLBRUARY 1 1907

The Busy Lawyer

GRAPHOPHONE

and SAVES 50%

The Business Graphophone s of the greatest value to the
Lawyer — especially 1n the preparation of brefs, when making notes
and excerpts from huis cases as he finds them. The Graphophone i
always at his elbow, ready to take dictation, while the typst is mever
wailing but always productively employed.

The rapid mncrease in the number of Business Graphephomes among
the business and profcssmnal houses 1hr0ug|’!oul the countrv show the thoroush
appreciation of this valuable system

1€ you are a busy man and desire a perfect system of dictation, wrte for our new
booklet, which we swill mail you free on receipt of the flled-out coupen below

COLUMBIA PHONOGRAPH CO..Genl 255 Clarence 5t.,Sydney . nsw

La gest Talkmg Muchine Mangfas urers o the Werld  Creatore of the Talking Machime Indute Gwrers af the Funda
meatal Paeats Crand 1'ize Pwen 1700 Doub's Grand Prze St Loos 1904

THE ONLY AWARD FOR BUSINESS TALKING MACHINES AT ST LOUIS 1504
CUT OUT THIS COUPON

bandfy moul me CREE enmp Lt~ mlormauon concerning the Busness Graphophone

Tells I
to the

NAME

INTERIOR
DECORATION £

THAT
RETAINS
ITS
BEAUTY!

Ceilings

AND

Walls

Are m highest favour with prac-
tical and artistic people alike.
Countless beautiful designs with Bor-
ders, Friezes, Dados, and every detail
tomatch Easily applied inold buildings
over plasier, or 1n new ones where plaster
15 not required. Fireproof and samtary.

EXPENSIVE? Not at all! Farst
cost 15 small Estimates giv'a if yra sead
an outhne showing shape and measurements
of your ceilmgs and your walls.

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

SMITH & SMITH L.td.

DUNEDIN. WELLINGTON. CHRISTCHURCH.

ADDRLSS - - B
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With which is Incorporated

THE SCIENTIFIC NEW ZEALANDER.

VoL. I1.-—No. 4. MoNTHLY.]

WELLINGTON, N Z., FEBRUARY 1, Igo7.

[PRICE: 6d Per Copy; 6/6 Per Annum posted,
or in advance 5/-

Progress

With which is Incorporated
The Scientific Mew Zealander,

Published Monthly by Baldwin & Rayward, Patenl
Attorneys, 71 Lambton Quay, Wellington, N.Z.

PROGRESS will be mailed vegularly every month to any
addvess wn the colony on prepayment of the Annual
Subscription —6/6 per annum posted, or
advance, 5/- JTo Austraha or Uniled Kingdom,
5/6 m advance,

ok ok ok Kk
Al communications to be addrvessed : ** ‘The Editor,
ProGRrESS, Progress Buildings Cuba street, Wellime-
ton "' Telephone 2234.
* ok ok ok ok ok

In case of change in address, or wregulartly of this
papers's deliwerv, subscribers should send immediate
sotice,

EDITORIAL  COMMENT.

Compulsory Manufacture of Patented
Articles.

Iac more one thmks of the munisterial proposal
for the compulsory manufacture of patented ar-
ticles, the less necessity there appears for the in-
novation m the law  Apparently 1t 15 designed
to take the place of a higher protective duty and
to enable the colomal manufacturer to obiain the
makmg of all mventions lor which patents may
be taken out m the cclony Now we believe that
owing to our protectise policy, practically every
patent that can, with any hope of success, be manu-
factured within the colony 1s manufactured here.
There 15, however a class of articles the manu-
facture of which 1s obwvionsly out of the question
Of the latter a long hst can be readily reeled off
by any one whe has some small degree of acquamt-
ance with the subject  Iypewrnters, Menotype and
Linotype machmnes, boot-maling machmes, cash
registers steel pens, printing machimery
maclunerv—these are among the hrst to occur to
the mind as the subject matter of a large number
Thev cannot prolitably be made here
than 1on-clad battleships or ocean

Weavig

ot patents
any  more
hners, for the ssmple teason that the ontput of any
factoryv or werkshop that might be established for
their production would be msufficient to justifs
the mve-~tment of the large amount of capital re-
guwred  According to the proposal of the Mimster,
however none of the arficles on this list could
enjov, for more than four years the protection ot
the patent laws of the colony  The rule of “ No
works no patent’” would expose patentees, who
have not avaulable funds for patenting ther mven-
tions m all foreign countries, to the competition
in the local market of mmitations made m countrcs
in which the mvenilon 1s not patented  Our pubhc
certainly might get articles of sinmular character

but probably inferior quahty at cheaper rates,
but the only effect of the law intended to foster
the mdustries of the colony would be the fostering
of foreign 1ndustries to the prejudice of the men-
torious mventor without any material gam to
our worling population It would clearly be a
retrograde step for the legislature of this country
to mflict hirdships upon the world's mnventors to
the aggrandizement of foreign manufacturers. If
there are patents which can be worked here, and
which are prevented from bemg worked by the
greed of the patentee we are not famibar with
them If the Mimster 15 better informed, he will
not object to give a list of them to enable the publc
to adequately study this subject 1If, afier the dis-
cussion 1nculental to thresling out the matter,
thete reman any cases of hardship to the local
manufacturer and lus men, which cannot be met
by the present compulsory hcensing clause of the
Patent Act, both sides can easily join 1 some
attempt {o amend the patent Jaw. At present
the available evidence 15 decidedly agamst the
praposed change The proposal appears to be
based upon the assumption that the iventor 1s
one who fattens without exertion, or has the ten-
dency of the octopus to grasp everytiung within
reach regardless of others. But 1s this so? Any-
one acquainted with mventors will know that they
have enough difficulties without the added nsk of
losing the resuft of their ingenwty, perhaps at the
moment when their hopes are about to bear frintion.

Wellington Graving Dock.

IF the guccess of the Wellington graving-dock
corresponds mn any appreciable degrec to the long
struggle that preceded its authorisation, 1t must have
a memorable career That struggle, however, may,
in view of the bright future opening out before the
dock, be dismuissed as a mere memory, not to be
revived by any financial consideration whatever
Drrectly, the dock may not pay Nobody expects
1t to do that foir vems to come  But thmas which
are necessary aixl profitable do not always pay at
the start, or tor some yvears to come  'he railways,
for example do not pay—the State policy 1= not
to lct them pay anviiing more than three per cent
on the cost of their construction  Streets and roads
arc netther of them m the category of things that
pay <irecily  For many years no private firm
could hive financee the telegraph services of tlus
country without spelling ruimm many tumes over m
capital letters  Yet all these thimgs—and a whole
category ol others toc numerous Lo meation, but
wlich will occur so readily to the mind of expen-
ence—are of the kind that are both indispensable
and maost profitable 1 all wavs but the directls
remunerative fashion of the account book  Thus
it 1 with a gravirg-dock  'he prestige ol the
greatest distributimg port m New Zealand 1equires
one, and 1 the woid all ihings else are wmcladed
The comfort of the merchant marne nd the surety

of the King’s ships are, beyond calculation, price
less. Not an eye, therefore, that looks on the
dock in the years to come but will ighten with
pride and pleasure.

As tenders have been calied for, some details of
this fine work will be of interest.

The length of the centre line nside the coping
1s to be 683 ft., and on the bottom 671 it. as meas-
ured from the face-hne of the concrete retaiming
wall on the seaface, The Dbreadth of entrance at
the coping wall be 84 ft, while 22 ft. down below
high-water mark the breadth will be 80 ft. The
copung level 15 to be 8 ft. above high water, and
the sills of the entrance 32} ft. below high-water
for a wadth of 59 ft. The level of the fimshed
bottom of the dock 1s to be 2 ft, below the sill
tevel along the centre of the dock, and 2 ft. 6 mn
at the sides Inside the coping a width of 106 ft
will be provided except at the caisson stops, where
it 15 to be 84 ft. The cassons are to be 10 ft, m
thickness and be placed respectively at 10 ft , 40 ft.
190 ft., and 300 ft. from the seaward outsude face
af the work. The southern end of the dock wifl
be bt 1n segmental form.

It 15 proposed to construct the dock, firstly by
driving temporary piles to carry the staging to
command the area ot the dock, pumping station
culverts, and the sea wall, to clear out the area
and pump the culverts from all mud and spo:l down
to a umform depth and hard formation The area
has already Dbeen dredged by the * Whakann”
to approximately the nght depth The next
step will be to enclosc the area, to be covered
by cancrete, in temporary himber casings supported
from the staging pilles When each casing
15 cleared out a better concrete will be deposited
to cover the whole bottorn area A sumlar
course wiil be followed for the plumbing-house
and the culverts leadimg therefrom. On that
concrete foundation will then be erected other
casings so as to form the walls of the dock. The
concrete placed m the casmgs will form the rough
first cast of the dock. When the casings are re-
moved the next step will be to fill all round the
rough concrete dock, so formed with clay fillings,
to pump out and stananch from any leaks that
might exist m the pumping-honse, so as to enable
the boardl to erect permanent pumpng machinery
A coffer-dam across the mouth of the dock entrance
ioltows

It 15 probable that the pumpmg-ont of the frst
cast of the dock will show a considerable quantity
of leakage and 1uns of water which will have to be
all staunched back so as to make the first cast dry
or approximately so  The rough dock will by that
time be 1 existence, and i it will be bmibt the
final tace-work containing the altar steps, the
carsson steps and all the work of the final dock
The reclamation will then have to be completed
and the cofterdam removed  The present contract
which has to be completed by 31st December, 1810
does not mclude the pumping machinery nor the
floatmg caisson, which will be subject to subsequent
contiacts,
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The Mastery of the Air.
A Record of the Achievements of Science in the Realm of Aerial Navigation.
p @ - S

Parr I.

AccorninG fo one of the most successful aeronants
of our time, the air has been warting since the advent
of man on the earth to transpert arshups of his
contrivance through boundless space, with the speed
and grace of a bird, “ 1 the open firmament of
Heaven.”” This 15 one of the Brothers Wnght, of
Dayton, Ohio, who claims that he has discovered
the secret of constructing the proper kind of airship.
The more famouns Santos Dument makes the same
claim. In a contnivance of his own he actually
did fly through the air in the open firmament of
heaven a distance of 235 yards, 1n the presence of
a large number of spectators, at the rate of some
ten yards per second, or 20.56 miles per hour. In
a burst of triumph this aeronaut declared, immedi-
ately after lus remarkable performance, that he
saw his way to bulding a machine which would fly
a hundred miles with as much ease as his present
combination of box kites accomplished the few
vards of Aight which constitute the accepted present
record. Dumont has made up s mind that the
method of harnessing the atr has been discovered
and 1s now waiting only to be developed. He 15
not alone.

A large number of behevers are offermg prizes
for the encouragement of that development. The
Daily Mal offers a prize of £10,000 for the hrst
successful flight from Londen to Manchester, 183
miles ; there 1s the Archdeacon prize of £2000 for
flights of distances over half a mile ; the Pars prize
of £10,000—the offer of the Matin newspaper -
creased by public subscription to the larger figure—
for a fhght from London to Pans the prizes of
the Adams Motor Manufacturing Company and
the Autocar yournal respectively, of £2000 and £500
to the winner of the
Daily Mal! prize 1 the
machine or the motor-
petrol are made in
Britamn. Inaddition, there
are the Salomon and
Howard de Walden prizes
for flying machmes of
the heavier-than-air type;
the Daalv Graplic’s prize
of £1000 for a flight of
more than a mile with one
or more human passen-
gers; and the two Chal-
lenge Cups known as the
Gordon-Bennett Interna-
tional, and the Hedges-

BALLOON 1670,

Butler. These make a substantial aggregate of
encouragement., They are not the first offer,
however, nor the largest yet made, for there

was an offer of $200,000—£40,000—durnng the
St. Lows Exposition, of which $100,000 was
for the bes" airship—safe, managealle, and fast.
The farth of these believers of the recent past and
t - pr sent 15 expressed by the Figare newspaper
m perfervid terms  * Whata tnumph! A month
agH Santos flew ten yards. A fortnight ago he
flew seventy Yesterday he flew still further and
enthusiasm knew no bounds The air s truly
conquered Santos has flown Everybody will
fly.”” With all these behievers the only questions
are- how soon shall we fly, and shall 1t be with
machines that arc heawvier than aiwr or with those
that are hghter?

THE ANTIQUITY OF THE PROBLEM,

From the earaest ages man has dieamt <f the
conquest of the air by boldest fight. In the dawn
of lustory, before the settmg of fable Daedalus
was beheved to have accomplished the feat Shut
up n the Island of Crete, where he had constructe«
for Kimg Minos the famous Labyrninth, this cunniag
workman fashtoned for lumself and his son Icarus
each a pair of wings, with which they started to

vy over the Aigean to a country of safety. The
father arnved, but the son, being ambitious,
neglected the paternal advice not to approach
too near the sun, which would assuredly melt the
wax with which his wings were fastened to lus
body, soared aloft, and met the fate agamst wlhich
he had been warned. Succeeding ages have for-
gotten the part of the story referring to the success-
ful flight of the sire, preferring to perpetuate the
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soeond @s a warmng agamnst the ambition which
le ds men to attempt great enterprises without
cons dering adequately the strength they possess
or the means they should provide for carrying them
out. Throughout the ages that have succeeded
Icarus has furmished the pomnt for every tale of
vaulting ambition that overleaped itself. Practical
people explained the story of the flying, which they
saw to be unthinkable, by substitution, they
pomted to the fact that in the days of Daedalus
the art of sailling over the water was as unknown
as that of fiy11g through the air, they declared that
the great inventor invented the sail, apphed 1t to
the nearest canoe and got away in safety, losing
his son 1 the voyage by some accident, which m
the first saling voyage on record was not by any
means difficult {o imagine. Daedalus was the great
builder and architect of lus time; the creator he
was of the two arts, the 1aheritor of the fame of
all the artists who had preceded hum, but for lack
of records had been forgotten He was credited
with the makimg of everything wonderful known 1n
his day. All statues of the gods of special excellence
were called by lis name—Dacdala—nothing was
regarded as impossible to um  In time the myth
of the wings was resclved into the fact of the sail;
and the name of Tcarus remained alone of the story
for the encouragemesnt of mventors to keep on the
right track

They needed some encouragement of the practi-
cal kind. Antquty and the Middle Ages are full
ot their endeavours to solve the problem of the air,
From Archytas of Tarentum to the great Leonardo
da Vinct some of the greatest mtellects of mankmd
were devoted to the solution of thms fascmating
problem of flymg through the air The first named,
who was eminent as geometnclan and astronomer,
was famous also throughout antiquity for the flymng
pigeon which he constructed, which probably was
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A MAN FLYING (FROM
FAUSTUS VERONTIUS) 1693,

some kind of kite flown with a stnng, Wihach
teminds us that he amusement of flymg kites
was not unknewn to the ancients. In addition,
there were many who sail they had secen men fly
with wings of their own construction through the
air  But m the absence of information there can
be no discussion of thetr testimony, and the only
posstbility 1s that something of the principle of
tne pirachute must have been suspected by those
who had watched the leaps ot the fiying squirrel,
which have m our day been measured up to forty feet.
But t ey could not have made much progress, for so
late as the seventeenth century there 1s the instance
of an exhibitor who, descending from a great height
m a machine much like o parachute of our time,
broke his leg by {falling into a barge moored on
the Seme  As he did not seem fo have any concep-
tion of ihe area of parachute required to sustan
his weight 1t 15 nght to conclude that all his pre-
decessors 1n the flying art svere no better off for
scientific equipment. By the time of this adven-
turer the only persons who were supposed to nde
through the air were the witches, who were popu-
larly thought to use broom sticks. But this scarcely
belongs to the subject of airships

Leanardo da Vinc, pamter, poet philosopher
and maun of science, was conspicuous among his
contemporaries for the zeal with which he devoted
mimself to the art of iymg  Drawings are extant
of a contnvance which kept him employved {or
many years, a contrivance by wtich a man
exertmg the muscles of his legs might keep a pair
of great wings i motion Tt was the dream ot
this great man's lhile that one day his mvention
would cnable men to fly like the birds through
space at his will  But neither he nor the large
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number of persons who thought and hoped with
lhim were learned enough 1n comparative anatomy
to know that the superior muscular power of birds
mn proportion fo their weight makes easy to them
the problem of flight, which te man 1s mpossible
with his inferior muscular apportionment. Some of
the mventors of that tume, moreover, and mdeed of
other periods of history, were not always remarkable
for proper study of means to ends. Like the artists
who ilustrated their ideas, they were more con-
cerned with the magnificence of results than with
the methods of producing them. There s, for in-
stance, the project of Lara the Portuguese, (1 1670),
whose proposal to bmid a flying-machine made
him a conspicuons figure m the annals of his time.
He designed a boat to be supported by four copper
balls. Some gas hghter than awr was to be pnt
mto these, which, thus charged, would mfallibly
raise the whole fabric aloft to any altitude. The
diameter of these cups was to be 25 feet. Bnt
the metal employed 1 their construction was to be
only one two-hundredth part of am inch thick.
Had this genius proceeded from theoretical proposal
to actual practice, lus project would have had short
shift, for the balls, long before the exhaustion of
airn them, would have collapsed with unsa tisfactory
completeness. S0 it was with most of the n-
ventors whe were ready with the hightest hearts to
undertake aernal voyages on the provocation of
their 1ll-furnished brains. They have their place
in lustory, however, which consists of a name
merely, but htile more. About Lara there 1s
the additional distinction that he was the first to
concetve the notion of getting some gas hghter
than air to do the raismg and sustamning requrred
for flight through the arr.  His machine was wron
but his 1dea was might. Though the first balloon
il not nse for a cenfury after his death he was
the first fo evoke the 1dea of the balloon

The attempts ot man
to master the air as burds
do in thewr fhght, 15 div-
ided nto two puirts: the
part which relates to
machines that are highter
than air, and that which
relates to those that are
heavier At the head of
the former the name of
Francis Lara 15 entrtled
to an hongured place

LIGHTER THAN AIR.—THE
BALLOON PERIQD.

In the wvear 1783, the
brothers Montgolfier gave
the thoughts of inventors a new turn by their
success in elevating a balloon in the air.  Paper-
makers at Annoncay were m a position to
experiment with the 1dea propounded by Guzman
and others that i1f an envelope could be found for
enclosing a given quantity of a gas lighter than air
the envelope would rnse up m the air, and the
problem of flying would be solved., 'Fhey turne
their attention to the subject, and after various
experiments managed to make a bag of paper an
linen of considerable strength, and impervious to
air  This they contrived to get filled with air
heated over a straw fire, and the heated air, being
lighter, carried the envelope high up mte the atmo-
gphere, to the great wonder of a large crowd of
spectators. As the air cooled, the envelope de-
scended gradually, finding 1ts way back to earth
without shock or trouble. The brothers soon con-
structed a balloon of 03 feet in diameter, and the
name of Montgolfier became for ever famous
connection with the art of sailmng ships through
the air  Their balloon 15 number I of our next
plate It carried no passenger or crew loomed
large, rose mysteniously, floated about majestrcally,
aud rveturned to earth comfortably. Speculation
and expeniment followed m 1ts track with eager
enterprise  [he first balloon was accepted as evi-
dence of the fact that the work of ascension and
suspension had at last become possible. One halt
of the problem of fiying was therefore solved. The
solution of the other half, the propeling and direc-
tion, would be only a matter of time. Let 1t be
understood however that though the Montgolfier-
had solved the problem of the application, the
wdea was not theus It was Guzman, of Lishon
who had suggested that heated air nught he of use

IDES 1§09,
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to the seekers of the secret ol aenal nawvigation
In 1766 Cavendish discovered the properties of
hydrogen, 1ntev alta the superior lightness ot that
gas, amd soon after him Black of LEdinbuigh
suggested the plan of makimg an envelope to en-
close any gas lighter than the atmospheric an
This suggestion remuuds one ot the rwdea put for-
ward by Laia 1 1650 Whether 1t was taken
from him or onginally hit uponr 1s a question whiich
probabiy will never be scttled Tts settlement
however at this peuiod of the navigation ot the air
15 1mmmaterial 1t 13 enough for all purposes that
the brothers Montgolfier llew the first balloon
That balloon carmed a sheep, a duck. and a cock
Theve were the first aeronauts, and they came
safely back to Mother Earth

Two months after the first ascent, the chemist
Charles conceived the notion of substituting hydro-
gen gas for the heated air of the Montgolfier process
The obvious advantage was that hydrogen dul not
hke hot air, depend upon a fire to keep 1t up to
the mark as a hfter Charles had senie trouble m
getting the gas mto lus balloon but after a httle
difficulty he succeeded and the first balloon sup-
ported by hydrogen went up near Paris remaming
11 the aur for three quarters of an hour On reach-
mg the earth the fabric was torn to pieces by the
afirighted peasantry  This 1f 1t does not confirm
the story (now considerably doubted) of Ancree’s
fate m 18908, namely that he was murdered with
hus conipanions on alighting by some superstitions
natives—Esquumaux, Laplanders, Yakgots nhali-
tants of seme part of the rim of the frozen workl—

4 THAYER
8 CAPTAIN 1ORRAINE (LOST AT SEA NEAR LYTTELTON, N Z )

3 CHARLES

G POWELL, MF 7 WISF
9 GREEN 10 GIFFARD

at all events gives 11 an air of probability  The
balloon of the chemust Charles was made by the
brothers Robert

In November, a month later, Zambeecart dis-
covered the advantages of oiled silk as an envelope
for the hghter gas, and since then all balloons have
been constructed of that materal  Soon aiter the
new departure Zambeccart sent up a balloon wlhich
crossed the English Channel from Sandwict to
the neighbourhood of Ostend, Lut there was nobody
o board  Hydrogen cventually took the place of
heated air  The latter was of course rehed on for
some little tirne The first human aeronaut, ]
Tytler ascended in a balloon inflated by heated
awr carrymg the means of keeping the same hot
he unfortunate Pilatre des Rosiers dud the same
thing, flying over Pans on December lst. 1784,
after ascending from Versailles  Timard: followed
quickly with a hvdrogen balloon The mival aero-
naut compromised in the siruggle of the elements,
amdl ascended with two balloons, one above the
other one flled with hydrogen the other with
heated air  Unfortunately something going wrong
with the upper balloon the gas escaped, and the
fire not being ahght for expanding the air of the
lower balloon the whole fabric came to the ground
with a sickenmg thud frem a height of 700 feet
Hydrogen after this disaster displaced 1ts rival
Before Ins nntimely death Rosiers had flown thirty
leagues o Ins balloen establishing a record which
the aeronauts of the dav made it the object of
their hves to beat 1In 1787 Blanchard crossed
the Channel m a balloon, and the art of managing
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balloens had begun to be farly well understoad
A valve at the top of the balloon worked from the
car sundry bags of ballast, and an open throat
were the mdispensables—the fhrst for lowermg by
letting out gas, the second for raisimg by throwmg
weight overboard, the third for preventing the
expanswon of the gas at the lngher altitudes from
bursting the balloon The last precaution was
suggested by the fate of several aeronauts whose
balloons had collapsed over them after bursting
from this cause In 1821 the celebrated English
aeronaut, Mr Green, substituted coal gas for hydro-
gen, and many used 1t after hus esample. DBut
the other gas has never gone out of use m conse-
quence In 1836 Green travelled from London
to Weilburg m Nassau in lns balloon, a distance
of 500 ruies, and was considered very lucky to
have got safely to that place. For 1t was well
understood that the big round balloon was un-
wieldy, unsteerable, entireiy at the mercy of the
wind and not too safe m rough weather The
type of that halloon 1s seen 1n figure 9 1n the illustra-
tion

The balloon was however, used for many pur-
poses and no car was ever considered complete
without a set of observing-mstruments The atmo-
sphere was tested and studied at every possible
altitude, and under every manageable condition
Humboldt was an indefatigable observer, and the
names of the most famous aeronauts were Glasher,
Coxwell Croce-Spmell, Nadar, Godwin and the
Amertran Wise, Tssandier, Gaffard, and Dupusy
de Lome Of these the American Wise flew from
St lLowms to Jefferson, a distance of 1159 miles
He conceived a project for crossing the Atlantic
but fortunately for himself 1t came to nothing
Tt was early in the history that the aeronauts dis-
covered the difficulties of the npper air. Mention
has been made of the expansion of the gas at those
heights  The knowledge of the cflect of the atmo-
sphere on the human constitution iollowed speedily.
Balloons ascended to heights up to 31,500 feet
Breathing proved difficuls, the faces of the aero-
nauts grew purple, insensibility often occurred,
and on one occasien of three men who went up toa
height of over 25000 feet, all became unconscious
and two died This type of balloon 15 1n use to
the present day Every war office has numbers
of them for purposes of observation, many aero-
nauts keep them for show purposes, descending
from them n parachutes,* grving displays on
various public cccasions, putting them to a vartef)
of uses The only conspicuously serious purpose to
wlich one of the type was put in later years was the
purpose of making Andree s attempt on the North
Pole This famous aeronaut had invented a system
of steermg the balloon by a system of drag ropes
which he had experimented with m several journeys
over the Baltic, all with much success He be
heved 1mphcitly 1 the system But his fate
contributed greatly to the encouragement of the
reaction that had set mn so far back as the early
fiftics agamst the round type of balloon, whose
demerits the aeronauts had found sach abundant
reason for bewmg displeased with, reasons chiefly
of unwieldiness and unsafety.

One of the earliest proposals for getting over the
steermg difficulty was that of the Greek Stagapoulos
who suggested harnessing birds to the sides ot
balloons to drag them throongh the air He did
not go mto any details to show how these novel
teams could be driven as weil as those winch drew the
renowned chanots of Venus and Queen Mab, but i
the drawmg which he made they seem to be doing
their work fairly well  Giffard—of Injector fame—
was the first to devote serious attention to the
much desired mmprovement In [852 he elongated
the shape of the balloon, making 1t elliptical instead
of spherical constructed an example 144 feet long
v 39 feet 1n diameter, fitted 1t wrth a rudder,
mstalled a propeller and a motor, (steam) of three
horse power, the weight of the motor apparatus being
162 1hs  In thus he ascended from Paris and, the
weather being calm managed to work up to a
speed of between six and seven miles an hour
having his balloon under some sort of command

He was followed 1 1872 by Dupuy de Lome Chiet
Constructor of the French Navy—a service which
has always been mn the van of enterprise—with
a machine worked by man power taking up on
the occasion of his ascent from Parns twelve men for
operating the motor. The machine was 118 feet long
by 40 feet 1 diameter, and he had a sirccess d’eséere
He preferred man power, having a wholesome
dread of a fiery motor working mn close proximaty
to the hydrogen in the balloon The man power
not proving economical others turmed to steam,
amongst them Wolfert and De Bradski who thought
they could take sufficient precautions aganst the
danger feared by thenr predecessor But they
failed, and they lost their Iives m full view of Pans

Tissandier came next, m 1883 with a “Dan-
gible ’ (see figure 2) which accomplished the best

* Baldwm m 1887 descended a nnle iz 3% minuies
with a parachute
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results hitherto attaned. The . machme (aigar
shaped) was 90 feet long with a diameter of 29,
1t carned a rudder of unvarmshed silk, a propeller
9 feet long, and an electric motor-—the whole fabric,
with stores, motor, and aeronauts, weighing 2650 lbs
Tt managed to make seven miles against a head
wind and did not manage to make any further
appearance, as (so 1t was thought at the time) the
flight had revealed some structural defects of radi-
cal character.

Proceeding on the lines followed by his pre-
decessors Gaffard, Dupuy de Lome, and Tissander,
Captain Renard, of the French army, chief of the
balloon department of the service, reached high water
mark of that day with s celebrated * dingible™
balloon La France. In his ascent he was accom-
pamed by his assistant Captamn Krebs of the same
service. Fis machine was more Iike a cigar than
any of 1ts forerunmers (see hgure 3 ), it carred
its propeller in front and 1ts motor was electric,
of greater power than Tissandier’s The ascent
was made m June 1885 Here 15 the account
published of the same by the Times. * The balloon
was of elliptical form and carred an electric motor,
a screw and a rudder, the motive power bemng
dertved from electrical accumulators which could
supply durmg four hours a power of ten horses.
These worked the screw wlich served as a propeller
to the apparatus. The balloon was matle of
hght strong silk, and was covered as usual with
a nettmg to which the car was suspended  All the
propelling mechanism was contaned within the
car, the rudder alone projecting outsile like that
of a boat. The car was mounted by Captam
Renard, Director of the Balloon Works, and by
hus assistant. Captain Krebs, both engineer oficers.
On being released from the earth the balloon at
once rose to a height of about 180 feet and, urged
by the swift rotary movement of the screw, made
a straight course for the Hermutage of Villebon,
about seven miles distant as the crow fies A
wind was moving aganst 1t at a speed of 18 feet
per second. Captain Renard worked the propeller,
Captain Krebs steered  Villebon had been fixed
upon as the goal of the journey, and when this
place was reached Captain Krebs waved a flag
as a signal that he was gomg to turn. The spec-
tators were then amazed and dehghted to see the
balloon gracefully describe a curve of 300 metres
radius and sail back to Meudon. On approaching
the lawn from which the ascent had been made,
the balloon descended m an obhique direction and
with a steady motion, showing the engine 1as
completely under control Witlun twenty feet ot
the ground the machine was eased and a rope
being thrown out from the car, the balloon was
hauled down and touched the earth without the
slightest shock. The whole journey had occupied
about forty minutes.

From this account 1t 1s clear that the balicon La
France had attamed a speed of 21 miles an hour
half of the course agamnst a wind of 12} miles
The feat caused great enthusiasm throughout the
world The Umted States government at once
commissioned Thayer, the well known aeronaut,
to build 2 * dingible ” double the size, carrymg
double the power. The theory was simple enough
Tt was i fact thought to be a mere question of
proportion a question of hiting power. Double
the lifting power, and you doubled the power carri-
able. The orders to Thayer therefore were to
build a balloon of a diameter of 60 feet with an
ascending force of 70 tons, dnven by compressed
air A speed of 40 mnles an hour was confidently
expected as the result. The machine was designed
ascording to nstructions, but never built.
The trouble was that Captain Renard ascer-
tamed by further experiments with La Fraice that
the machme was absolutely unmanageable 1n a
heavy wind and nearly so in a moderately bnsk
breeze The French War Office built another and
larger machine nearly double the size It had a
motor of gasoline of 50 h.p., was said to be ex-
ceptionally manageable and altogether great things
were mysteriously predicted of 1f on 1ts first appear-
ance, which would not be t1ll the outbreak ot war
Then the Germans, all the crnities declared, would
understand the meamng of La Revanche But this
reddoubtable machine was never taken out mto the
light of day and has not been heard of {for years.

Smce the last appearance of Captain Renard's
navigable airship there have been many, and m the
hands of enthusiastic devotees But they have
never, in spite of the encouragement of prize offer-
mgs enough to stimulate the dreams of avarice,
advanced beyvond the efficiency achieved by La
Fyance Her best factor of control and stability
was the front propeller, and that has been followed
in all the copies Renard himself, now a ceclonel
disgusted by the demonstrations of weakness
the balloon principle of construction, has long
been one of the most stringest supporters of the
system of aviation His contemporaries remained,
however, staunch to the principle of acnal naviga-

tion on behalf of which he had led the way with
=unch high hopes

LEPPELIN'S BALLOON

Bv the end of the last century a host of aero-
nants was competing for the leadd Invention suc-
ceeded mvention and trial sncceeded trial  The
scientihc journals gave great space to the chronicle
of their dowmgs, prizes were oflered to stimulate
thewr enterprise, every war office was busy and
the number of aero-clubs muitipled

Tn the first year cf the present century Count
Zeppehn, of the German army, made his great effort
He had headed the famous cavalry raid which
opened the campagn of 1870/71 he was deter-
nined to wrest from the same enemy the empire
of the air won by the efforts of Renard and the
mysternious nvention that was alleged to have
foilowed them The Kaiser looked on with ap-
proval, saying m his magnificent way that the
Count had revalutionmised the art of ballooning
The Count’s airslup was bwilt 1 a floating house
on Eake Constance It was 420 feet long with &
(ameter of 28 feet, 1t was covered with a net-
work of alumimum, 1fs matenal was water-tight
pergamed above, and Light sillc below  Fashioned
m cigar shape, it was divided mmto sevenieen co.i-
partments, each carrymng 1ts own separate gas
supply  Suspended was a gangway nearly the
length of the fabric, carrying two aluminium cars,
each furmshed with benzme motor of 10 h p with
o1l tanks and water ballast There were two aero
propellers at the sules of the machine about the
centre a rudder and a running weight for keepmg
the balance On the day the slbp was brought
out of 1ts house 1t had cest the wnventor £7000,
and the ascent that followed cost hum £600 more.
On that day, m the presence of a Jarge crowd of
spectators, the majestic fabric rose into the air and
was very soon m difficulties  The steering apparatus
touled one of the propellers the breakdown of
a wmch paralysed the running weight, and the
power was found to be not nearly encugh Never-
theless, after sailing some four miles, on a fairly
straight course, the ship came safely to land, and
as she was taken back to the floating house there
were many congratulations and as many prophecies

of her future greatness But she never left that
house again The tmp had revealed structural
defects of radical character. Attempts were made
to rawse funds, as the 1nventor’s means were ex-
hausted, but without avail, the business of -
vesting m arrships having come to be regarded as
nisky. The Zeppelin arrship was never heard ot
more, and the only subsequent news that con-
cerned her 1n any way was the announcement oi
her patrictic proprietor's bankruptcy.

A host of mivals was m the field, the patent
nffices of Europe and America were busy, and men
began to serously consider whether after all they
were not destined to fly, m machmes ot cunning
construction.

Conspicuous among the crowd of aercnauts was
Santos Dumont, the young and enterpnsing Bra-
zihan e appeared first in the front in the same
vear that witnessed the faslure of Zeppehin with
a cigar-shaped balloon supperting a spar on which
he rode after the mamner of a cychst JAlachime
after machine did he construct antil he astormshed
the world by flying round the Eiffel Tower and win-
ning the Deutsch prize of (4000 He had a gasoline
motor developing great power with very hght
werght a thing which seemed to realise the mechani-
cal aspiration of ‘‘ a horse-power 1 a watch case ”
and he did the distance—3% miles and back-—m
half an hour The world applanded him wildly,
but he fell short of the record of Renard by two mules
an hour, and he only flew half the French soldier’s
distance, and m subsequent efforts he had many
dangerons accidents. Encouraged by the plaudits
of the public of many couniries he went on huilding
on the same lines, until he was announced as a
competitor for the prize offered by the authorities
of the St Lows Exhibition for the best airship.
He was to compete m a vessel 165 feet Jong by
247 feet of diameter, with a maotive power of 00
horees

This inventor was the theme of much comment
at this time  People seemed to think him capable
of any feat, no matter how extraordinary He
had said one authomty, a very handy machme,
just the thmg fo1 paying wisits m 50 feet by 18§
of 3 hp and a speed of 10 mules an how ram
or shine ; he was bulding lus great ommbus auslup
157 feet hv 28 he would carry a lead of pascengers
with regulanty and despatch and he would charge
them bv weight These and other stories went
round about the young man, while he stead:ly
plugged away at his calling ’

Tn the crowd of tis rivals the brothers Lebauds
took a high place with a balloon dingible of the
mevitable cigar-shape, 185 feet by 32, driven by
a 40-hp gasolme motor which, having beaten
the Santos Dumont record was taken up by the
French war office, ever on the look-out for novelties
of nromising character

The names of the rest were legion, and all were
satling airships of the old pattern which Renard had
brought to a condition not seriously surpassed by
any of fus successors  The new types were hetter
framed they had very much better motors, and
had attamed nearer to permanency of rigidity —the
quality for lack of which balloons become flabby- and
refuse to steer—but thev were totally unmanageable
m anvthing like a “* breeze ** The papers were fall of
the domgs and ntentions of the Marquis de Dion,
of Me<srs Pillet, Robert, Girardet, Bosset, Bour
gom, Francois and a host of others. Nor was
England behind  The honour of the flag was sup-

ported by Spencer with a machine 93 by 24 with
a power of 24 horses, by Beedle with one of the
same dimenstons and half the power, and bty the
veteran expenimenter of twenty-five vears

Dr.

DR. BARTON'S AIR-SHIP.
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Barton, with a monster 170 by 40, carrymg three
motors of 50 h.p aplece In Amernca the names
of Baldwin, Langley, Bell and the brothers Wright
towered above the crowd The four last were,
however, aviators

A description of the Barton awr-ship 1s necessary,
for 1t differed from the vest m the remarkable
respect that 1t was designed on both the principles
of aelonautics, combiung the two, which had been
kept separate by the inventors up to this time
Barton's machine was fitted with aeroplanes as well
as the gas bag of Jarge size common to all the rest
He had experimented with two models in 1849,
one on the accepted principle of Renard. the other
with the aeroplane exclusively, and had found
them both defictent Profiting by the experience
thus gained, he devised a third machine combming
the two Constructing & fourth still of the model
sizé—the respectable size of 35 feet in length—
he made some experiments mm the openr  those
fie had previously made under the cover ot the
Public Hall at Beckenham answeled extremely
well, the machine nsing and talling without any
expenditure of gas, and obeying 1ts rudder and
keepmg direction with good hne  But experments
under such conditions being inconclusive, as every
mventor knows by this time, he arranged a trai
m the open Unfortanately the clock-work motor
was not powerful enough. Still, the results ob-
tamed were encouraging  Although there was but
httle hiting-power in the balloon, the actron of
the aeroplanes cansed 1t to ascend as 1t gathered
way, and in ten munutes i1t had reached an alti-
tude estimated by onlookers at 800 to 1000 feet
it kept perfectly level, and steered well according
to the set given to the rudder, nearly at nght
angles to the wind After gomg thus for about
three mules the clock-work power ceased to act
and the machime saided on for another hali-mile
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THL BALLOONS IN THE AERC GORDON-BENNETT RACE.

From this chemise the car and its superstructure
are suspended—the suspending cords are not
shown  The supersiructure 15 made of steel, mostly
of tubular section, and s constructed to carry
the propellers, aercplanes, and rudder. The ship
is to be propelled by six two-bladed triple fans
three on each sude of the superstructure 1t will
be observed each pair of fans 15 centred on a diffe-
rent plane to the others, m order that each shall
revolve and pass through different air  The balloon
15 protected from the fans by network screens.
Each pair of fans will be dnven by an ol motor,
with e'ectric igmition each motol exerasing 45
bhp  Experiments recently carred ont  at
Mr. Alexander's expennmental works at Bath show

A UNIQUE VIEW OF THE VILLE DE PARIS.

turnmg round and round after the manner of the
ordmary round balloen, and came safely and quietly
to earth Acting on the experience thus gawned,
Dr Rarton calle¢ 1 the best ballooming experts,
and with theirr aid designed a full-sized complete
airshup. {See figure )

The balloon or sustammng part 1s designed m the
form of a cigar, the largest (hameter being about
two-fifths from the front end, amnd was 180 feet
long by 41 feet mamimum chameter Tius gives
a total hiting capacity of 144,000 cubic feet or
10,080 Ibs. The total capacity was 156,000 But
a spectal chamber was reserved for air as will
be seen presently, at a capacity of 12000 Ordi-
nary halloons filled with very carefully made hy«dre-
gen' gas will lift 1200 grammes per culne metre
but it 1s not safe to calculate upon more than
100K, as the quality of gas varies so much With
coal gas the hft 1s 730 grammes for a good quality,
and 700 for medinm It 1s found m practice that
there e<ists a great necessity for preserving the
external shape, especally of a cigar-shaped balloon
as has been practically demonstrated lately In
the ballcon now described this difficulty will be
greatly redaced, as nc gas 15 expended for descend-
mg purposes, and 1t may. therefore, 1easonably
be expected to remam in the awr for a very long
pertodl  The subsidary balleon 1s filled with air,
so that when the reduction of the pressure from
ascension of the airshup, or from the heat of the
sun's rays causes the gas to expand, the air 18
drnven out; and on the gas agan contracting
air 15 pumped m  This plan has been, of course,
userd. by many experimenters, the latest of whom
is M Santos Dumont, who once got a bad fall
because his awr-pump broke down, the matenal
buckled and the ballocn collapsed. The entire uppel
surface of the balloon proper 1s enveloped 1 an extra
casmg or chemise provided with cane stifteners

M. DEUTSCH DE LA MEURTHE’S AIR-
SHIP LEAVING THE SHED FOR A TRIAL TRIP.

that a thrust of 25 Ibs per brake hp can be ob-
tamed without excessive weight THowever, m
this instance, the thrust 1s taken as 20, giving a
total of 2700 lbs for the six fans There are three
sets of acroplanes, each set consisting of three,
one over the other, each aercplane having a rod
in front for the pivot and a rod i the rear for rais-
ing and lowermng the end by means ol the links—
as shown m the diagram Fig 2 By means o
these aeroplanes the ship will be raised to any
desired altitude above the point to which 1t would
naturally rise by means of the lLtting power ot
the balloon, and falure of the mechamsm can
result 1z nothing more than 1ts returning to its
origmal pomnt, which will be 1000 feet above the

gronnd The deck, on wiuch the crew can freely
walk about, 15 floored with a Light matting and
s provided with a handaail and netting, the

fan motors are fixed to this deck, and 1 ouder
that the deck shall remain always m a horizontal
position a water tank 1s placed at each end, each
tank contamming about 50 gallons of water which
15 kept, by means of a pump and connecting pipes,
m a constant state of circulation  There 15 also
a pendulum-operated valve arranged so that,
should one end of the deck drep, the pendulum
shuts off the water from the lower end and pumps
it to the upper tank till the level of the deck 15
restored

The weight of the whele ncluding a crew of
five men, was 9600 Ibs  with a maximum area
of balloon of 1320 square feet  As to the efficiencs
of the power, the mventor was very emphatic
He sawd that according to Dr Smeaton’s experi-
ments the air resistance of a flat surface at 13 miles
an hour 15 just under one pound per square foot,
while the mote recent expernuents of Professor
Langlex the famous aercnautical authority, (smce
veufied by others of competent character) show

that arount to be excessive. This pressure 1%
of course largely reduced 1f the object plercing
the wind 15 m the form of a cone, m which case
the resistance 15 varously given as from one-third
to one-fifth of that of a flat surface. Now allowing
only a third for reduction for the change of shape
to the conical, the resistance offered by the balloon
will be under 450 lbs to 2 wind of 13 mules an hour.
To this add the resistance of the aeroplanes, super-
structures, car and contents, and the surface iric-
tion of the sides of the balloon, say 250 1bs., and
we have a total resistance of under 700 lbs. But
the thrust available was estimated at 2700 lbs.,
therefore 1t was not unreasonable to expect a speed
exceeding 20 miles an hour.

This apparently fair conclusion was suppotted
by the experience of those present at the tmal of
Dr. Schwartz s alumimmum balloon, which (before
the first dnving belt came off—a side-hght, this,
on the insecurity of the balloon race} had advanced
steadity against a breeze of 1Y mles an hour,  That
machime, however, had only a 12-h.p. motor, and
was of about the same weight and dimensions with
a capacity of 130,500 cubic feet, 13,500 less only
than the Barton balloon It was understood at
the time that, should the Barton achieve in prac-
tice the estimated results, 1t would be purchased
by the British government for war purposes. The
talk about this wventure considerably increased
the imnterest taken by the bLallooming world n the
great tral arranged by the authorities of the
Loumisraman Exhibition

Much was expected 1n the way of result. One
hundred thousand dollars were offered as the first
prize for the best amship flying a certain distance
over an imndicated course at a rate of not less than
20 miles an hour over the ground, which meant
a rate of not less than 25 through the air. Fifty
thousand dollars were to be divided 1n prizes for
the wvictors, n certamm contests between rival
machines, and the balance of the offer of 200,000
dollars was devoted to the expenses of the extubi-
tion and tnals. The newspapers prepared the
public to expect a great competition by publish-
ing accounts of successful attempts of vanous
mventors. and to enjoy the view of marvellous
craft sailing at will under perfect control in sight
mn every part of the firmament of heaven. At
one time 1t was announced on what appeared to
be good aunthority that 92 competitors had entered
for the big event But as the day approached
the pubhc began to see that 11s expectations would
not be realised The fact 1s that as soon as the
aeronautic world reahsed that the tnals were to
be less experrmental than practical the conditions
comprismg a prescribed course the execution of

SANTCS DUMONT'S CAR
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certain named evolutions, the attamment of a
certamn rate of speed and the return to the starting
point within a specified time, the entries fell oft.
A panmic set m among the inventors, the panic
grew, and when the day came for the big event
not one nventor quahfied Not even the ship
of the famous Barton described above, or the
bombastically heralded craft of Santos Dumont
The former did unot go to St. Lows at all. The
latter arnved and was found quarters duly, 1n
accordance with the desire of 1ts spinted mventor,
who had been the very first to signify lus ntention
of competing  But at the last moment some vandal
succeeded 1n getting inio the aercdome where
the Dumoni material was lying, unpacked, and
slashed the gas bag so badly that it could not be
repaired 1 time for the trial Detectives were
called m and a thorough mnvestigation was made
with no other result than a general suspicion that
the general panic had ncluded Santos himself,
who had therefore either slashed the gas bag him-
self or instructed some ¢ne else to do so, in order
that he might avoul the embarrassment of a failure
It was a suspicion natural enough as suspicions go.
Tt may have been absolutely without foundation,
as suspicions often are. But when the baffled
aeronaut made no attempt to reparr damages, and
took lumself and ns machine back to Pans by
first opportumty there were not wantng those
who saw abundant confirmation of suspicion
Only foar exhibitors made an appearance, and
1t was only a fact:tious one, not for the prize for

PROGRESS.

great prize oflering was the «emonstration of the
tutibty ot the balloon called Dingible tor practi-
cal purposes

Despite these poetical etfusions the reaction made
1tself more pronounced than ever By almost um-
versal consent of aercmauts it was determmed to
return to the schoal of nature for direction mn the
art of flying through the air, and take lessons from
the buwrds 1t was said that the balloon had shown
only that a few myentors had succeeded 1n caim
weather m worhing on an angle with the wind
and even n travelling to windward, but that they
had not demonstrated the practicability of steer-
ing apparatus hghter than air under the majonty
of workmg conditions presented by the atmo-
sphere

The halloon, 11 must be said for 1t, had done
good work 1n its <day Mimature specrmens had
penetrated the secrets of the atmosphere to heights
above 10,000 feet, bringing back the figures of seli-
registering instruments which had become scientific
records  Lhose of full size had given such extended
opportunities of observations to seldiers that every
war office mn the world had employed them and spent
large sums m the effort to improve their cfliciency
The Repubhic of France never can forget the -
valuable services of the balloon during the siege of
Paris  The airships of that memerable time carried
the government of the Republic out of the hand of
the enemy to orgamise the defence ef the country,
and maimntamed, 1 spite of vigilant hostile fire,
a postal service winch kept the beleagured capital

;
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DISPLAYS AT ST. LOUILS.

the best airship, winch prize they felt they could not
win, but arranged merely for pleasing the dis-
appomted public These were Baldwin, Berry,
Benbow, and Francois. The last had a menster
balloon with a motor of 24 h,p and a great par
of propellers, and from tls machine’s performances
the spectators expected much instruction. [t was
filled with gas only after very great difliculty, but
when the hour came for cutting clear, the inventor's
confidence evaporated and he declined to give the
order. The balloon was described as behaving
thenceforth ke a hamstrung elephant

On the other hand the airship of Baldwin was
fairly suceessful, inasmuch as 1t made several ascen-
sions under the direction of 1ts ** chauffeur’ (1f we
may wuse the term), Knabeshuh who accom-
phshed the feat several times of makmg a wide
carcle and returning to the balloon enclosure
These flights were very mteresting *‘ This bold
mariner of the celestial seas,’”’ says the official
scoount, “made no provision for s secunty,
but stood upon lateral pieces of gas-pipe composing
the framework of the shup, and skilfully directed
her movements, exlilntimg the most perfect con-
trol. By shifting the steering-blade and propeller
he was able to ascend or descend at will, and simi-
larly his slup was brought to change 1ts course
and to describe a curcle, though the vessel was
not thus controllable in a wind of more than seven
nules an hour’ The deseription added that the
grace and beauty of these movements 1nspired
the spectators with prophetic visious of the marvel-
lous future awaiting the Pymg people of an enter-
prising world  But the onlv solid result ot the

n touch with the warld Finallv the halloon had
participated in the eternal assault on the Notth
Pole It had failled as the salmg craft, the
steam boat, the sledge and the Esquimaux dog
had failed, but 1t had at any rate proved itself
by 1ts attempt worthy of the honourable estima-
tion accorded to 1t by the world

HEAVIER THAN AIR —THE PERIOD OF AVIATION

Man has got back to the ongmal plan of seeking
the secref of the air in the flight of the birds thereot
[he first question 18 of the bird to be chosen tor
the master Shall it be the wide-1anging albatross,
whose majestic thght 1s but seldom disturbed by
the beat of a wing, or the flapping heron o1 the
homer pigeon whose pimons never cease from
strugghng or the swallow, whose dexteiity is ke
the Lghtnmg, or the *“eagle aloft’” soanng
circles * to the blaring sun’ ? The diffculty of
choice 15 accentuated by the uncertainties of science
as to the exact rature of the functions of the wing
mn fhght I a general way 1t 15 well understood
that the forest bird has short bioad wings, winch
cnable him to swing round among the ttmber and the
undergrowth, and to rise almost straight npwards
to the shelter of the tree tops, whereas the turd
of long wmg when on level carth or water finds
1t hard to nise and can only <o so at long angles

Another difficulty m the way of the discovery
of the sccret of aitificial flight 1s the difficulty of
mamtammng equlibrium mn practice  Of this 1t has
been well said that the air 15 not hke the smooth
level Hoor on which the cluld learns easily to walk,
but s foll of varous mequahties ever changing
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by action of uneapected and unforeseeabile currents
Man has as much difficulty in getting accustomed
to this condition as the child would have mn learn-
g to walk on a tumbled and perpetually changimng
surface  Much practice 1s done 1n many things—
skating. ndmg wallking—in all of which there are
falis But iz the aiwr there s only one fall and 1t
gives no experience that can be used

A third difficulty 1s the difhculty of the start.
How to mse automatically from the ground m
the face of gravity in a machme heavier than air
or how to dive as the birds do off a tree bough
or the edge of a chff, finding stabihity and velocity
with rmmediate success

3 fourth difficulty concerns the wing Buds
use their wings for the double purpose o1 sustawm-
g and dnving thewr flight. The wmg evidently
requires to be ol considerable area. But where
15 the mechanism that wtill convert so broad a sail
mto a flapping propeller * Take the wing of the
albatross  with 1ts long bones and lock jount at
the elbow, and 1ts fine feather work at the end
opening and shutting at will, and the mmute detail
of muscles ever efficient for their operation Man
wants such an :nstrument for his airship :f he
chooses wings, but the 1dea ot setting about those
details on the scale he requires and with the mate-
nals at s command 15 almost unthmkable from
the practical pomnt of view.

Some difficulties which acted as deterrents in
former times were difficulties of ignorance now
ispelled Tt was, for example long held that
the bones of birds are, like balloons, hollow and
filled with het awr and 1t was concluded that no
other sort of structure could be got to fly Tt 1s
true that the bones ot birds are bollow, 1t 1s also
true that the air in them 1s heated by the muscular
exertion of the bird mm flight. Michelet, the most
charming and, i some respects, most correct ot
a1} the writers on ormthology, takes the view that
a bird 1s a species of hot-air balloon, nising from
the ground and supported in flight by means ot
hot-air cells 1 1ts feathers and bones. To exanune
this theory, take an albatross weighing 24 lbs.,
and treat im as of the bulk of a cubic fooct—as
a matter of fact his bulk 15 less—and let the whole
of tlus bulk be one huvge hot-air cell “What 1s
the sustaining power ot the enclosed hot aire
At GO° F 1t 1s 40 grams and at 160 1t 1 /' Bat
the weight to be sustained & 24 pounds' lhe
hot-air cell theory does not require any turthei
mention

The exaggerated notion of the power required
for fhight wiuch long prevailed was another stumbling
block for the aviator (t was taken tor granteu
that the power to be provided for sustaimng bodies
must be very great, and thus the difficulty ot
the problem was ncreased by the consideiation
that power must be provided for sustamning as
well as for propulsion  With this fancy Mr W P
Thompson, CE dealt very meatly m the yeal
1881 mn a lecture delivered befoie the Liverpool
Peolyteci mic Seciety  He said " It 15 a common
remark that a body falls at the rate of 16 feet per
second, therefore we can easly calculate the power
required to keep it m suspension  But suppose
vur smallest measure of time were three seconds
Fn three seconids a body falls 143 feet, or mne times
what 1t does 1n one A simular calculation on this
datum would make the power, necessary to keep
a given body suspended, three times as great as
when calculated by the other datum  Therefore
if the popular form of calculating this matter be
correct, 1t depends entirely on the quantity of our
smallest measurc of time what power 15 exerted
in keeping a given weight m the air, which 1s al-
surd If, indeed, our smallest measure of time
had been a period equal to a hundredth part ot
a second, half the false theories m regard to the
enormous power required for flight would neve:
have arisen If a heavy Dbody were allowed to
fall for the hundredth part of a second, and then
arrested ; then let fall for another hundredth part
of a second and then arrested as before, and so
on for a hundred tumes, so that the body should
have been free to fall dumng a series ot periods
umitedly equal to one second, 1t would have only
fallen two mches, mnstead of sixteen ieet, the dis-
tance 1t would have fallen 1n a smgle continuous
interval of one second If the period of contutuity
had been the thousandth part of a second, and
there had been ten thousand of these perods,
the total fall would have been the hitieth of an
mch and the power required to bring 1t back to
1ts primary position, n other words, the power
required to keep the weight m suspension would
only have been the weight multiphied by the fiftreth
of »r nch per second mstead of by 16 feet per
second as 15 the usual calculation  Gong a step
fu~ther and arranging, as i the mclined plane
moving at sufficient velocitv, that there should
be no fall at all i other wors, continuans 1nstead
of mtermitted arrestation, and no power 1s exerted
m keeping the weight m suspension’

These demonstrations  that bodies which ae
not balloons nflated with heated air can fly, and
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that 1t 1s not necessary to expend any power i
keeping them suspended in the air at hugh velocities,
bring the study of the problem of aviation within
more reasonable Iimits,

Then there 1s the saying of Jules Verne of twenty
years ago, that it 15 not necessary for umitation
of bird methods to be servile, as for example loco-
motives are not copred from hares, nor ships from
fish. To the first we have put wheels which are
not legs, and to the second screws which are not
wings.

This idea of the propeller suggested the avoid-
ance of the difficulties of wing construction, and
the saling of the albatross suggested the aeroplane
The combmation of the two would, 1t struck many
inventors, answer the two-fold purpose of the
bird’s wing. Moreover, the fact was well under-
stood that the air is ughly resistent—a parachute
of a yard in diameter in practice not only impeded
descent but made it isochronous On the other
hand there was the kite, the plaything of gencra-
tions * men had even crossed rivers, towed over
by kites of which they held the strings. Science
studied the kite. The result 15 given bv the author:-
ty we have already quoted thus —

FIiG 1.

“ In figure I a kite 15 shown. The wind blowing
agamst it i the direction of the honzontal arrow
is deflected at the same angle. If then the lkite
be dechined at an angle of 45°, the wind 15 deflected
vertically downwards and the kite forced upwards
with equal force. Referring to the diagram {Fig 2)
let E Fequal the weight of the kite i pounds,
B D the force of the wind on the kite 1n pounds,
A B or BF upward force caused by the rebound
of the arr; B C direction of string Completing
the parallelogram we find an unbalanced power
tending to raise the kite; the kite will therefore
rise till the angle D BC, becoming more acute,
the quantity B G mcreases until 1t and EF

A

Fic =z

(dead weaght of kite) become unitedly equal to
BF {(or AB), when the kite becomes stationary
1f, however, the wind lessens, the quantity B A
dimimishes, and the kite falls till the lessening
quantity B G and wewght of the ute EF agamn
balance the upward force of the wind A B or B F.
We see then as at an angle of 45 the wind 15 de-
flected vertically, and therefore gives the most
hiting power, the tail ought to be weighted to such
a degree as to cause the kite to stand at 456—that
is, heavily in a high, and lightly in a gentle breeze
Also that the nearer the thing approaches the horn-
zontal the greater is the lifting power of the kite,

“ Every one has doubtless played ‘ducks and
drakes’ (afias throwing flat stones nearly hori-
zontally over the surface of water) and has counted
the number of leaps the stones have made before
sinking into the water. All skaters, too, are
familiar with the fact that a man can skate with
impunity over ice that a boy could not stand on
without immediately brealing through In each
case velocity is a very important item ; the skaters
and the stones alike have not tume to sink. A kite
or plane traversmg a stratum of air rapidly 1s
supported in a sumilar way, not having time to
displace each portion of the area traversed before
entermg a fresh portion

PROGRESS

“ Suppose a plane (A) shghtly inclimed mowving
rapidly m the direction of arrow B (Fig 3), the

FIG. 3.

wind (arrow C), meeting the under surface of the
inclined plane, 15 diverted downwards {arrow D),
displacing the air below  But air cannot be sudden-
ly displaced without causing a great resistance,
therefore 1f the plane goes fast enough the amr
forms an approach to a sohd surface, hke the water
1n the case of * ducks and drakes'’

““Now a soltd projected through the aiwr should
present an edge or powmnt to the air 1t cleaves, but
if the planes of which 1t 15 composed have an umi-
form angle with the perpendicular, 1t makes httle
matter how these planes are placed. Thus 4, B,
C and D (F:g. 4) would have approximately the

FIG. 4.

same resistance in cleaving the air pownt first. But
A has a tendency to descend, B to ascend. If there-
fore we make a combination of these (C) 1t will
be neutral, but it has, independently of 1ts shape,
a tendency to descend by force of gravity Let
us therefore give a sufficiently great prepoanderancy
to the lower slanting plane to neutralise the gravity,
the result bemg D Now D thus weighed would
require almost exactly the force to counteract the
resistence of the given speed that A would desti-
tute of weight We thus see that provided that
we can alter the shape of the object at pleasure,
at a high velecity, the amount of weight within
certain Limits causes little ar no difference to the
power required. How strikingly 1n this point the
plane or kite differs as a means of keepmng a weight
suspended from the voluminous balloon.”

There remams to consider the difficulty of making
a machine rise as the bird nses for us flight. Take
the albatross, which has to go some distance along
the surface of the water before it gets up m the
air  How 1s 2 machize to be made to follow this
example * The question was answered for the
thinking by the analogy of the hydroplane They
remembered that long vyears ago the Canadians
constructed boats which did wonderful things on
their g lakes; very strange craft of their invention
beating everything that floated without bemng pro-
pelled “bv other than wimnd power That craft
was called a *“ skate ”’ It was a boat whose bottom
was an mciined plane reduced to aboul one-third
of nermal width  When sailing the skate showed
a tendency to rise near to the surface of the water,
and m strong winds with all sail set she actually
did so skimming the water with a nvmmum of
friction  which enabled her to leave everything
flonting miles astern But the skate was, as may
well Le imagined a very dangerous craft, pecuharly
hable to go over The advent of steam did not
help matters, because while 1t made the craft safer
bv reason of the absence of sails, it dragged its
propeller and therefore lost the supenor speed  For
these reasons the ‘‘skate” went out of favour
But 1ts principle remams to give hints to the
aviators Several of the competitors for pnde of
place 1 the mvention they are sesking with such
ardour have solved the problem of making their
machines mise up from eaith by provoking the
rewatance of the air.

The wing difficulty brings another in its tramn
The question of that is ramsed by the question of
the necessary length of the wing An albatross
weighing only 24 1bs. has wings about 12 feet from
tip to tip Therefor- a man weighing 144 lhs
ought hv analogv to have wings each 36 feet long
or 72 feet in all as shown in the diagram; and
a flving-machine weighing 12 tons to take an ex-
treme case by way of extreme illustration would
require an extent of wings' of 24 miles from tip
to tip  The difficulty has been faced and n one case
met bv a proposal to supply machimes with a row
of wmgs on each side horzontally placed one

behind the other, copying nature in fact after
the example of many 1nsects. In support there 1s
also the analogy of the long fiights of the migratory
birds which arrange their flights so that the birds
fly i single file In this case the awr compressed
by the first wing rebounding upwards forms a
firmer cushion for the succeeding one to act upon,
until there 15 set up an advancing wave and an
induced current  Tne proposers of this expedient,
however, admuit that some sort of parachute arrange-
ment would be required, capable of expansion,
at need ‘‘to break the fall”’ The difficulty 1s
lessened by the further conmderation mentioned
above that but hittle power 15 reqmred after sustamn-
mg the body in the air in compansen with the
power wanted for propellmg at speed. Still as
some provision must be made for the sustanmng
power, after the fashion of the kite, and that pro-
vision must bear some relation to the weight to
be sustamned, the difficulty raised by the length
of the wing which acts both as sustainer and para-
chute 15 considerable The power required for
sustaimng 15 eshimated at something like the ninth
part of a horse-power tor 10 tons. Stll the kite
or parachute effect must be attended to. In prac.
tice nearly all the recent expenmenters i aviation
who have got their machines to nse off the ground
have found that when they return to earth after
their brief flights there is a great and sometimes
disastrous tendency to bump.
Science has proposed to get over this difficulty
by the use of horizontal screws This was the
theory on which Jules Verne rehed for the support
of his renowned * Chpper of the Clouds.” Petti-
grew, the well-known auathorty, describes a model
which developed later nto a favourite toy. It
was a plane provided with two vertical axes. each
carrymg a horizontal screw These screws beimng
set revolving 1n opposite directions displace quan-
tities of air above the plane, which cause a re-
sistanice of the rest of the air m the neighbour-
hood, forcing the plane upwards. The toy made
on this principle was operated by clockwork, which
at once set the screws revolving and set up the
machme The gradual expenditure of power caused
the npward movement to become slower until 1t
ceased, after which the power sufficed to retard
the descent till the machine returned without harm
to the earth Omne or two wnventors have experi-
mented 1n this direction. Others have preferred
the use of a taill arrangement for the vertical steer-
1
%n theory such a use of power (the double hori-
zontal screws) would mamtam equilibrivm without
fa1l and automatically. In practice the pressures
from without would have to be taken into account.
There are two centres in practice ' the centre of
gravity and the centre of pressure. The problem
that so baffles aeronautsis the problem of reconcihng
these pressures, so to speak, and keeping them
friendly In some thousands of gliding
experiments some experimenters have managed
to adjust the balance by shifting therr own weight
m one direction or another as need arose. There
were many disasters, and besides, when working
on a large practical scale, such adjustment 18 ob-
viously impossible some mechanical expedient is
needed, and 1t is imperative that 1t should have
automatic action Some mventors of to-day make
express admission to that effect
These were the devices for overcoming the sup-
posed natural law of the proportionate wing surface,
whick discouraged mvention so greatly by its re-
duction to the absurd. The true answer, however,
was soon found It 1s that there 15 no such law,
The natural fact, demenstrated by many measure-
ments, 1s that the greater the creature supported
in the air, the smaller the relative supporting force.
Mr. Langley, the American experimenter who
built a flving-machme 1 1896 which actually flew
over half a mile, collected figures from which he
obtamed the following approximate resulis
Machine with 514 sq. ft. wing sustamed 30 lbs.
using 3 hp

Pte-odactyl, extinct flyer, with 25 sq.ft. wing
sustamned 30 ibs weight, using 0.05 h.p.

Condor with 10 sq ft wing sustamed 17 Ibs. weight,
usmg 005 hp

Turkey Buzzard with 5 sq ft. wing sustained 5 lbs.
weight using 015 hp.

Pigeon with 07 sq ft wing sustamed 1 Th. weight,
ustng 0012 hp

Humming Bird with 0.03 sq. ft wing smstained,
002 b weight, using 0001 hp

On these figures he remarked  particular atten-
tion 1s to be paid to the fact that, regarding the
ratios of supporting surface to weight supported,
these ratios are not only not the same in all the
birds, but themselves differ greatly, but systemati-
cally, with the absolute weight” Ii we enquire
how much one horse-power would support for in-
stance supposmng the ratios of sustaming surface
(1e wing area) to weight to be constant, we find
that one horse-power will support n
The Machine 20 1bs. with 36 ft. of area or 1% sq. ft.

to the pound.
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Wild Goose 316 [bs, with 101 ft of wmea o1 0 20 sq tt.
to the pound.

Pigeon 83 lbs. with 58 ft of area or 7 s5q 1t to
the pound. )

Hummng Bird 15 lbs. with 26 ft. or aiea of 1 73
sq. ft. to the pound.

assuming the three laiter to preserve the same

relations on an enlarged scale.

So that, broadly speaking, so iar as these few
examples go, the larger the creature the less relative
surface and power needed for its support

From the obvions mathematical law  that
the area of bodies 1n general mcreases as the
square of the dimensions, while their wewpght m-
creases as the cube, 1t 15 an appreciably plamn m-
ference that the larger the creature or machme
the less the relative area of support may be (that
is 1f we consider the mathematical relationship
without reference to the question whether thus
dimimished support 15 actually sufficient or not),
so that we soon reach a condition where we can
not mmagme flight possible

But this apparently mathematical consequence
18 not the law of Nature, for while 1t 15 found that
in the larger bird a smaller area for each pound
of the weight 1s given under the law than i the
smaller tird, it 15 also found (what 1s another
thing) that this smaller area1s nevertheless sufficient,
and that from the mathematical law just cited
there does not icllow the apparently obvious con-
sequence (notable in the larger creatures like the
condor, perhaps less notably 1n such a creature as
the pterodactyl) that the bird cannot be supported
While the fact 1s certan, the cause does not s em
too clearly known.

This anomaly was first noticed by M Lucy 2
French observer m 1868, whose tables may well
he quoted 1n support of the above conclusion
Square feet of wing surface per pound of weight

Insects.
Gnat .. A .49
Dragon Fly . 30 09
Ladybird .. .. 26 61
Dragon Fly {common) . 21 G
Tipula (Paddy Ionglegs) 14 36
Bee .. .. - .. 323
Meat Fly o . .. 5 60
Drone . . . 5 04
Cockchafer - . 315
Stag Beetle (female} 1 66
Stag Beetle (Male) 375
Rhinoceros Beetle 314

Bards.
Swallow .. 182
Sparrow . 272
Turtle Dove .. . 213
Pigeon 123

Moutllard's table (in L'Ewmprre de I'air) may also
be quoted —

Sq 1t of

Wing Wing

Weight surface surface

1bs. sq 1t per Ib,
Screech owl 033 0776 233
Sparrow hawk 0 336 .69 203
Black owl . 0819 092 149
Goshawk .. 0.641 084 1.31
S.owl .. .. 0.67 1480 22t
Glossy Ibis 0.806 124 134
Raven .. 134 2 50 187
Kite .. .. 1.41 3.02 2714
Fish hawk .. 280 3.01 108
Scavenger vulture  3.83 3.65 95
Turkey buzzard .. 3.6 5.33 095
White pelican 6.60 632 095
Flamingo 6.34 380 0.55
Griffon vulture 16 52 11 38 0.68
Condor 16 52 9 81 1 5%
Eared vulture 17.76 11.90 0 68

Dr. Lendenfeld 1n 1804, writing in the perodical
Natuvinssenschafthche, adds s teshmony with
a table m which the albatross figures at 67
square millunetres of wing surface to the gramme
of weight, the Laughmg Gull at 336, and the gnat
at 10,000

It 15 interesting to note that the same authority
worked out a table on that occamion from which
1t appears that a man of ordinary weight (90 kilo-
grammes) can be supported m the air by two wings
“ furmshing together 2 7 square metres of surface
Compare this with the indispensable 72 feet spread
of the judgment by analogy.

The above table exhibits the same paradovical
law that the greater the creature the smaller the
relative supporting force This 15 now known as

Langley’s law and accepted Before definitely
coming to the conclusion himself Mr Langley
made long aud patient investigatzon For the

test he installed an apparatus consisting of "*a
whirling table of unprecedented size mounted
the open air and dnven round Ly a steam engine
so that the end of the revolving arms swept through
a circumference of 200 {ieet at all speeds up to
70 miles an hour. At the end of this arm was

placed the apparatus to be tested and, among
other tiungs, this mcluded surfaces disposed like
wings which 1 ere hung from the end of the arm
and dragged through the air till its resistance
supporied them as a kite 15 supported by the
wind  One of the first things observed was that
if 1t took a cerfamn stram to sustam a properly
dlsposed weight wilile 11 was staticnary in the air,
then not only to suspend 1t but to advance 1t
rapudly at the same time took less stramn than in
the first case A plate of brass weighing one pound,
for mstance was hung from the end of the arm by
a spring which was drawn out ull 1t registered
one pound weight when the arm was still,  When
the arm was 1 mohon with the spring pulhng the
plate after it, 1t might naturally be thought that
as 1t was drawn faster the pull would be greater,
bmt the contrary was observed, fo1 under these
circumstances the sprmg contracted tull 1t registered
less than one ounce ‘When the speed wmicreased
to that of a lurd the brass plate seemed to float on
the air, and not only this, but talong mto con-
sideration both the stramn and the velocity, 1t was
found that absolutely less power was spent to make
the plate move fast than slow, a result wlich
seemed very extraordmary, smece m all methods
of land and water transport a ligh speed costs
mucl: more power than a slow one for the same
distance "’

These expentments were contmued for three years
with the general conclusion that by simply moving
any given weight of this form fast enough m a
horizontal path 1t was possible to sustan it with
less than one-twentieth of the power that Newton's
rule called for

Langlev’s final remark was ‘° The first stage
of the investigation had shown how much or rather
how hittle power was needed m theory for the hor-
zontal flight of a given weight” Obviously the
next stage to be entered upen would be to show
how to procure this power with as little wesght as
possible, and having 1t how by 1ts means to acquire
tlis horizontal flight i practice In other words,
how to acquire the art of flying  He indicated the
Iime. A kite m a calm, when siking for want of
suffictent wind to keep 1t flying, may be restored
by a strong pull on the cord of control Place the
pull on hoard the kite and von will see the kite iy
The stronger the pull and the quicker the motiomn,
the heavier the kite may be made,

Such are the conditions of flying It 1s estab-
Iished as hevond doubt that this 1s the eastest
form of locomotion The fhight of an eagle has
bheen measured by two theodolites set on an accu-
rately measured base hne at 100 mules an hour,
mgeons have been known to fly at a rate of 80 mles
an hour from Cologne to Pams. Sea gulls and
albatrosses keep up a flight of from 12 to 20 miles
an hour for days as they cawrcle round a ship,
butterflies and wsects scarcely eat anything m the
perfect state, yet are thev ever on the wing No
land anmmal could journey from Cologne to Pans
without stopping, at any pace at all, let alone the
tremendous speed of these carrer pigeons, whose
flight 15 marvellous, however much may be allowed
in the wavy of assistance from gales of wind. As
for thc other feats of the birds above mentioned,
which are their ordinary habaits, such achievements
are unthinkable 1n the case of any land ammal.
Add the story as authentic as astounding,
of the albatross caught one day wm the Scuthern
Ocean and hberated with a record label, and re-
captured twelve days later at a pomnt 3150 miles
distant from the pomt of Iiberation. If that bird
flew straight he averaged nearly 11 mules an hour for
every hour of the time Bat he had to range for
lus food and to sleep, and probably flew double the
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distance. What does it mean except that far less
poweris exerted m Hymg than m runming 7 The air 15
the more penetrable element in comparison with
water, as 15 proved by the bullet which 15 stopped by
water but flies freely through the air. But what
shall be said of the difference between the results
of earth and air travel ? That brings us back to
the starting-point of this article namely the say-
g of a distingmshed aeionaut, one of those per-
haps destined to selve the problem of fight, n ocur
time, that the air 15 waiting to be harnessed to
the behests of man. The birds of the armr, by making
use of the resistance and the other properties of their
element, have done the harnessing for themselves

Having thns indicated the difficulties ot the
problem and reviewed some of the mam prm-
ciples mvolved, we pass on to the history of the
struggle of man for rts solution, by the use of ma-
chines which, hike the birds that fly, are heavier
than air  The Duke of Argyll said ' We all know
that a bird 15 never buoyant. A bird 1s immensely
hewier than the awr.  We all know that the
moment a bird is shot 1t falls to the earth, and 1t
must necessarily do 1t, because one of the essential
mechanical principles of flight 1s weight, without
which there can be no momentum, and no mature
force capable of movmg through atmosphenc
currents ”’ f

THE STORY OF ANDREE AND HIS BALLOON.

The fruitless expedition of the Andree balloon
ended the carcer of the round balloon begun a
century before by Montgolfier. Therefore the right
place for the story of the former 1s between the
chapters devoted respectively to the balloomsts and
the aviators.

Andree, who conceived the 1dea of reaciung the
North Pole mz a balloon, was a Swedish civil en-
gimmeer of considerable ability and determination,
who had paid great attention to aeronantics and
become very proficient m the art Durimg his ex-
pertence of three years of flying over Sweden, Noi-
way, and the Baltic, he had brought to some periec-
tion—as far as 1t went—his 1dea of steering balloons
by means of guide ropes trathng on ground or
water, astern. When he determined to apply the
new system to the navigation of the Arctic ocean,
no difficulty was found 1n razsing the funds, M Nobel
and three others subscribing between them the
necessary £7000. The project was simplicity itself
A balloon was to be constructed of extra strength
with a buoyancy of some two months; 1t was to
be provisioned for several months, provided with
collapsible boat mn case of accidents, nflated with
gis {hydrogen) at some point near the Arctic circle,
wait for a south wind, and sail off. What next,
was left vague DBefore the balloon there would
be (after the Pole) Greenland, Alaska, and Siberia.
If fate took them to the tremendous ice-cap of
the first it would be certain death to all But
Andree reasoned that the numerous glaciers of this
region, cquickly cooling the air about them at sea
level as they do, always produce air currents in
the lower planes radiating outwards in all directions,
and as 1t was proposed to keep the balloon within
300 feet of sea level, there was no danger of a com-
pulsory journey to the mbospitable shores of Green-
land ~The chowce would be, therefore, between™e
Alaska and Siberia. With good luck the balloon
might one day find 1tself sailing through the Golden
Gate with the whole population of 'Fnisco staring
agape , with bad 1t might be landing 1n the midst
of the swamps of the uminhabitated part of eastern
Siberia  The balloon was prepared to float m the
awr for fifty-five days. A good deal might happen
i fifty-five days. And a good deal did. It 1s
only part of it that we know. The rest—shall we

THE NORTH POLE
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know 1t before Ice pack and Tundra give up their
dead ?

The balloon was made of Pongee silk, of a capacity
of 176,582 cubic feet Most of this matenial was
used 1n fourfold thickness and all was of more than
double the strength—as tested by the Nordenfelt
company's engineers—stipulated for by the caretul
aeronaut Provided with an envelope for protec
tion agamst the snow , with all seams made stronget,
by a special cement, than the maienal :tseli of
the halloon ; with valves of improved design, and
a great tearing rent for emptyimng the balloon
rapudly 1w case of accidental dragging, with guide
ropes traihng astern and giving contiol within fair
Iimits before the wind, and a car and platform
below carrying four months provisions and arms
and ammunition, which Andree used to refer to
m s optimistic way—mnoe one but an optumist of
the most mveterate would have undertaken such
a venture—as * an unhmited supply of concentrated
meat,”* this balloon was the strongest and the
best equipped the world has ever seen  There 13
only one thing more amazing than the truly amazing
prudential genms shown 1n every detal of 1ts
design and execution. It 1s that the possessor ot
such an abnormal gift of wariness should have
trusted himself to a south wind in a region where
a south wimd 1s the rarest thing. It was not for
want of warmng of the fact, for the whole summer
of 1806 was wasted at Danes’ Island near Spitz-
bergen, waiting lor the southerly which never
came. It was not till the next season that the
aeronaunts got away, and then not till July, when
most of the season had gone by—so caprictous
are the winds from the south in that qnarter of
the world How 1n that second season the balloon
was got once agam to the starting place, how with
its weight and bulk 1t was safely navigated by
the intrepid sailors of the Swedish navy through
the rough waters and the 1ce floes between the ship
and the landing-place, how the shed bult for it
the previous season was renewed , how the gas
generating plant was set up with every nmprove-
went known to the chemustry of the time for its
purification , how special precautions were taken
to prevent damage from the swaymg wmevitable to

MILLER'S AEROSTAT
1843.

HENSON AND STRINGILLLOW
(AERODROME) 1843.

so great a mass while bemng let out of its cover,
and how at last 1t was launched, all thus would
take too long to tell. The representative of La-
chambre, who bulit the balloon, was there and
has told the story m warm and earnest words.

1t was the 11th of July 1897 Andree had been
all the morning considening the weather with the

* Nansen left the Fram with three months’
provision and hved onr the ice for sixteen months
on the above ‘‘ concentration.”

windl blowing fresh from the south  Would 1t last ?
He decided m lus own mund that 1t would. He
left 1t to his two companions to say what they
thought of 1t, the case bemng too serious for any
mterference with their unfettered discretion  They
thought 1t would last There was a scene at part-
ing  Friends shalking hands, the travellers leaving
last words for loved ones far away, tears were fall-
g, voices trembled  In the midst of 1t the voice
of the commander was heard “ Strindberg !
Volkmar! Let us go' The three aeronauts took
their places, on the platform under the straming
halloon tuggmg at 1ts ropes  The decisive moment
had come

“One! Twe! Cut!” cries the commander n
Swedish  The seamen cut the ropes and the balloon
rose majestically, saibmg out of the shed. The
first per1l was in the very gateway A gust of
wind descended upon them from the mountamn and
the bailloon, bemng encumbered with ropes, did not
rise any further, and presently was seen to be rush-
ing down towards sea level The sailors hurry to
the boats for a rescue which they think 1s impera-
tive Fortunately the balloon slows down, just
touches the water, and, nsing up once more, salls
off ** The balloon at an altitude of 164 feet)’”’
1t 15 the narrative of the builder, who 1s watching
the behaviour of his craft, ' speeds rapdly away
The guide ropes ghde over the water, making a
very perceptible wake which 1s visble from the
starting-pomt like the track made by a shaip  We
exchange last mignals with our friends Soen we
can no longer distingussh them, but we see that
they are setting their sails on the bamboo mast
There 15 a change of direction the balloon 1s-travel-
ling straight to the north at between 18 and 22
miles an hour. If the wind hoid they will be at
the pole 1n two days.”

There was a hne of hills 1n the distance between
the exnlorers and the Pole The balloon travelling
steadhly on clears the top, stands ont grey against
the blue shv a moment ; and 1s gone Then bhe-

& century ago, did not bring his mvention into
practice  Here 15 lus own description, taken from
the records ot the Patent Office “ If any hght
and flat or nearly flat stone be thrown edagewise
mn a shghtly inclined position, the same will rise
1 the awr il the force exerted s expended, when
the article thrown will descend: and 1t will be
readily conceived that if the article possessed 1
itself a continuous power or {orce equal to that
used 1 throwing it, the article would continue to
ascend so long as the forward part of the surface
was upwards in respect to the hinder part, and
that such an article, when the power was stopped,
or when the inclination was reversed, would descend
by gravity only, or by gravity aided by the force
of the power contamed in the article, 1if power be
contamned, thus imitating the fhight of a bud.”

The machine (see 1llustration) was designed
to represent a bird with wings and tail. ‘The burd’s
body was a car carrying a steam engine of 40 h.p .
the wings were outstretched above the body, each
made of a hght strong framework of bamboo or
other wood hellowed, covered with odled silk, and
the tail was arranged for rarsmg or lowermg the
plane of fight The wings were carried on two
masts rising out of the car and braced to them,
“malking the whole one trussed beam of hight con-
struction.” To supplement the steenng of the tail,
which was to act vertically only, there was a verti-
cal rudder to do the lateral steering. The function
of the wings was confined to that which 1s per-
formed by the wings of the bird, when it 1s slumnung
through the air at speed, and they were to exercise
a retarding power in descent after the manner of
the parachute The mventor, however, rehed en-
tirely on the tail action for brnnging the machine
down at such a flat mchee that impact with the
earth would be entirely without shock, For start-
ing the machwne he preferred an inchined plane
like the side of a Iuil, and he proposed to allow
the machine to run foiward down the mchne, the
propellers being first set in motion. He thought

AERODROME HENSON 1842

tween two lulls apart a lessenung ball moves swftly

towards the northern horizon, and s lost  Before it
are the Sea, the Tce Field, the Unknown

“13th  July. — 1230 pm. —822 N . — 1395
E —Good journey eastwards. 10 South  All goes

well on board This 1s the tlurd message sent
by pigeon —Andree ”

Out of that Unknown, that 1s all that ever came
back from them It was brought by a carner
pgeon caught and killed by a Norway fisherman
The pigeon was one of thirty-two carried for pur-
pose of communication Why dud not any of the
others bring a message ? They would have had
to fly 16800 to 2000 miles  Pigeons de not fy
so far as a rule but a pigeon m 1905 started from
a pomt m Alaska for San Francisco, and was
picked up m an exhausted condition at Havre,
m Montana, 3100 miles distant These no
doubt perished i the northern wastes Al we

know of the expedition 1s that on the third
day out the treacherous south wind had left
1t traveling east m the desperate hope of

a change to better conditions How desperate,
we may jJudge fiom the fact that the travellers
who had nothing else to rely on knew that they
had waited 1n vamn a whole season the vear beforc
for a south windd RIP
HINSON'S FLYING MACHIME

Ihe thing most noteworthy about this mvention
15 1ts date It was patented 1n the year 1842
The fact will considerably astomish those who
have followed the preceding description of the laws
govermng the (light of bodies heavier than an
Henson anticipated nearly everything in the way of
principle though in detail he was as far behund as
one might expect from one who, besides lving haif

1t would be found that in a short time they would
act sufficiently upon the air to cause the machine
to leave the inclme and proceed m any desired
direction. These propellers were fan paddle wheels
working at the sides of the machine.

This macline was never flown, though 1t
was heard of again the next year as the machine
of Henson and Stringfellow (see 1llustration).
But whatever happened to 1t, its design was too
remarkable to be passed over m silence. The
design was the forerunner, the core, so to speak,
of the inventions of the present day. Our illustra-
tion 15 from the copy supplied by the mventor to
the Patent Office.

LANGLEY'S AERODROME, 1836.

This machine, the name of which sigmfies the
runner of the air, as seen in the illustration, bears
a resemblance to the flymg-machine of Henson,
wiich was patented fifty-four years earher. It
was the outcome of the experiments of Langley
which have been detailed above, and 1t was several
years m the hands of the mventor before 1t could
be trusted to the awr. Langley began with kites
and procecded gradually to tne complete model.
Very many attempts to fiy the latter failed om
account of the difficulties of launching  Fortunate-

Iy the launchmg was done overwater, for which
reason the machine never suslamned any daruage

in its numerous falls  Fimally 1t was launched from
a house-boat in a secluded part of the Potomac
Taver 20 males from Washington, from a height
of 20 feet Dr. Graham Bell was present and took
an mstantaneons photograpk of the flight that
followed He described 3t as rsing steadily in half
circles of about 100 yards in diameter and flying
at the rate of 23 mles an hour, under direction
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of the rudder which was set to follow the course
of the stream below This was done and only
a short supply of steam given, for fear the mocdel
might fly off and lose itself, or get disastrously
damaged, in the Virgiman forests After half a
mile the steam gave out and the machine settled
gently down to the water level, was picked up
uninjured and repeated the fhight, this tuume not
cirching so much.

This was in 1896, in which yvear Dr Bell's de-
scription and photograph became famouns through-
out the world. So well satisfied was that authority
that he declared that the model had solved the
problem of flying so completely that 1t only rve-
quired the eftorts of practical men with the com-
mand of money to carry 1t to practical workmg
conclusion. The model, as seen n the pcture
flymng, weighed 30 lbs., one quarter of wiich weight
was contained 1n the engmes and machinery—
which was of unexampled lhghtness “irthin the
small body suspended, as seer in the photograph,
under the rod, was contamed everythmg for gene-
rating 1} brake h.p, the total weight of boiler,
grate, and all accessories {uncluding funnel} coming
to less than seven pounds The engine weighed
26 ounces This moved the propellers, which, tum-

ing at.800 to 1000 1evolutiens, drove the ship
at a speed varying according to the mclination
given to the motionless wings It was found m
practice that the power requred dimummshed n-
definitely with the increase of speed The wings
were fixed aeroplanes, two on each side, and there
was a 1udder of special design which did both the
lateral and the wverfical steermg The machme
conld have flown much farther 1 fact, Lom 1ts
performances there was no reason to doubt (the
mventor smd) that 1t could not have flown for an
mdefinite peniod  Its short flight was only due to
the necessity for preventing its straymg away over
the land and mto the forests

Saxtos Dumont

In the next illustration the famous Bramhan
aeronaut 1s seen 1 the flight wlich drew from
the Figare the enthusiastic words quoted at the
opening of this article  We puhblish the illustration
to-day to complete the senes of recent fyers.
In our next we propose to desciibe the performance
of the machine, wiile completing the story of
ballooning to date

(To be confinued )
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Trackless Trolley-Car.

The trackless trolley i1s a French and German
novelty wlich 1s offering serious competition to
the regular hines, The advantage of such a motor-
car hies 1 the saving of the cost of track laying
and maintenance. In Germany the construction
of a two-mule trackless trolley line costs but £7,000,
as agamst £17,500 for the regular system between
the same points, Moreover, mn country distnicts
having good roads, the trackless trolleys perform
a service m the marketing of farm products that
the track lines cannot do. The cost of operation
15 low  In winter the energy required for a dis-
tance of some 28 mules 15 said to be about 40 cents
per car, considerably less than with the usual
track lines The rate of speed 1s about 5} miles
per hour. The trackless trolley 1s almost impracti-
cable, however, where the road surface 1s much
broken by ruts or other irregularities.

New Way to Waves,

For electricity still another use has been found—
namely, in the launching of vessels. The Bntish
battleship .dgawmemnon, recently launched, shd to
the water by this new method. A series of inter-
locking levers were connected with the electnical
arrangement. The Countess of Aberdeen, who per-
formed the ceremouny, turned a wheel which con-
trolled the apparatus, thus closing the circuit and
releasing the triggers that held the maun-of-war on
either hand The time occupied by the ceremony
was very brief. From the mstant the Countess
put her hand to the wheel, to the ship’s clearing
the ways, was a matter of but one mmute and filty
seconds.

To safeguard against the contingency of the
vessel's not starting of herself, powerful hydraulic
rams were placed one on each side of the vessel.
No use was found, however, for either of these

Wood Conquers Stone.

Not even rocks can withstand the gentle but
persistent and resistless force put forth by Nature
m her processes of plant growth A remarkable
mmstance m evidence of tins may be seen near the
city of Waterbury, Conn, where a large, sturdy
oak tree has performed the unusual feat of bursting
1ts way through a thick stratum of rock, The tree
appears to be growing directly on top of the stone,
m fact, the pressure exerted by 1t when growmng
was sufficient to rent the rock apart

i

SANTOS DUMONT FLYING, IN THE ‘' BIRD QOF FPREY.
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Our Industries.

No. XII.—THE WELLINGTON WOOLLEN MANUFACTURING CO., Ltd.

THERE are changes in contemplation mn the work-
ing of the woollen mills of the colony, changes for
the better which the public feels much concern in
The public is therefore very much interested in
the business of the mstitution which flourishes so
well at Petone. A few words about that institution
will, then, not be out of place at the present moment

The foundation stone of the mull was laid by
Sir Robert Stout during his premaershup of the
colony, on the 28th of November, 1885. The insti-
tution has therefore reached its majority. On that
occasion many things were said of the future pros-
perity of the institution which the managers can
honestly declare, after twenty-one years, have been
fulfilled.

For example, 1n 1903 the demand for worsted
goods was so great that the directors were com-
pelled to erect a worsted mill, which, with
new engines, boilers, etc., cost £36 084, The plant,
buildings, etc., stated 1n the last balance sheet at
£68.263 8s. 9d., have been written down by
£42,000, while their maintenance 1 an efficient
state has been charged to workig expenses. When
it 15 remembered that £36,084, or just 53 per cent.
of the total plant, etc., is new, bemng added since
late i 1903 (and not worked for many months
afterwards). the satisfactory position of the com-
pany’s property asset is more clearly perceptible

Also mncluded 1n the above £68,263 8s. 9d. 1s
the land at Petone, some 18 acres, standing in
the books at omgmal cost of £2409, although as
a matter of almost common knowledge its value
has increased enormously Shareholders have re.
cewved m dividends since 1889, £68,511, or only
£11,489 short of the capital called, while (6760,
the amount previously written off the then allotted
shares, has been restored

Although so large a sum has been written off
the property, and no account taken of the increased
land value at Petone, the reserves and undivided
profit amount to £24.018. The assets at July 31st
last totalled £168.982 7s. 7d. after bemng written
down as stated, as agamst a debt of /60,000

A notable event in the history of the company
was the visit of the Duke and Duchess of York
to the company’s premises in 1901, On that occa-
sion their Royal Highnesses were much surprised
to see so flourishing and up-to-date an establish-
ment so far away {rom the centres of the waol
industry at home It 15 a feeling shared by all
who pay the works a visit.

Before visitors reach the place the well propor-
tioned graceful chimney, the best of 1ts kind mn the
colony, strikes their attention, prepanng them for
one of the best equipped and largest woollen and
worsted mills in New Zealand Twa grgantic
Lancashire boilers, 30 feet by §, tested to a
pressure of 340 lbs, fitted with every apphance
up to date for economy and efficiency, give
steamn to the new engme, 500 hp, which has
replaced the old one of 240 h.p This s of the
horizontal tandem Corliss condensing type. It is
fitted with all the latest improvements, mcluding
an electric stop motion which can be operated bx
the voungest employee from any part of the mull,
in case of accident, bringing the engine to a stand-
still mstantly. The fly wheel 1s 16 feet 1n dlameter,
weighs 16 tons, and makes 75 revolutions a minute.
The power 15 transmitted by I4 dnving ropes.
The main fact about this enxine, as the men say,
and they are the peope to appreciate for they
work her every day, 15 that “ she is bmlt like a
watch.”! In this connection there 15 a new fire
pump of a capacity of 80,000 gallons per hour
which represents a fire system compnsing every-
thing necessary in the shape of pumps, hoses
standards, etc., for the safe keeping of so large
and valuable a concern

The wool arriving s stored in the wool shed
There the sorters divide 1t up mto the sorts required
by the manufacture, and send 1t on to the scouring
shed, The scouring process 1s automatic, the wool
being placed on a tray at the entrance and sent going
through numbers of troughs, from the last of
which it emerges snow-white. Washed to the per-
fection of cleanliness and brightness a most neces-

sary thing i wool, 1t 15 passed on, automatically
also, to the drier. This 15 a patent contrnugus
drying machine, heated to a heat of 180 degrees,
which impels the traveling wool thiough many
stories ome after the other with a regulanty
most conspicuous, finally dnving 1t through a hot-
air blast, driving 1t through three compartments
before delivering 1t at the far end dry and m the
best condition.

After scounng, dyemng, unless wanted m white
state. TFirst the wool 15 worked through baths
of bichrome, m preparation for the dye, which
it duly gets 1n the proportions decided upon
by the operator. When dyed it falls 1nto
the embrace of a hydro-extractor, which wlirls
it around until every drop of moisture 1s extracted ,
it then goes to the “ Willey,” known to the
trade as '‘ the Dewil”” This opens up the wool
and removes any stray particles of dirt which may

P

k3
e

o)

§FY

o B
]

And the most mnteresting of all the processes
15 the spmming done by self-acting “ mujes.”
After spinning, the wool 15 twisted, in special ** twist-
ing frames.” Spun and twisted, the varn is ready
for the warper and weaver. To see the girls
and women starting the looms, stopping them,
working amongst them with the utmost cheet-
iness and unconcern, 15 an experience of things
marvellous. The woven product is passed to the
“burlers.” These are girls, armed with tweezers
and other instruments, whose duty it is to lock
over the fabric and pick out foreign matter, or
remedy any faults there may be. In this depart-
ment one Sees heaps of tweed, flannel, blankets
and rugs (there 15 no finer rug than the Petone) wait-
ing for the attention of the '* burlers.”” The blanket
whipping machine is a simple but ingenious inven-
tion, which puts the coloured binding on the blanket
edges at a rapid rate.

After the “‘burlers’ comes the “milling”’; this washes
and shrinks the fabric, sending it on to be * finished,””
a work consisting of a marvellous medley of processes,
raising, cutting, brushing, pressiag, and rolling,
There 1s mcidental to the finishing processes a
hydrauhc hot press capable of a pressure of 3 tons
per sq. mmch. It puts what 13 called the ‘“ high gloss”
on tweeds, ending the manufacture. All this turmosil
ended, the fimshed fabric enjoys the rest of the
warehouse where 1t 15 packed and ticketed and
made ready for beginmng hie as a manufactured
article, The rest of 1ts history does not belong
to this department.

Hard by, 1 the same building, is the Kmitting

WORSTLED SPINNING.

have been overlocked by the cleansers, blendmng
and oilmg 1s done at this stage, and the wool
is then put through the teaser and made ready for
the carder

The worsted mll 15 a room 244 by 88 feet beauti-
fully lighted with Hellhwell's patent sky-lghts
Business beging mn an antomaiic feeding and weigh-
ing attachment 1t goes on upon a table on which
the wool 1s placed ready for roilers which draw 1t
through at a regulated weight, and pass 1t on
after various delicate operations to the caiding
machine  Fmnally 1t 15 reduced to * shiver,” passes
in that state through various machines more or
less intricate, and at last, after back-washing gilling
combing, drawing, spinning, roving, and a host of
other processes too numerous to menbtionr 1S
changed nto yam ready to be woven

One of the processes 1s combing It 1s interest-
ing enough to have a special description to itself
The comb 1s a circular machine of wonderful con-
struction, and 1its duty 1s to separate the long staple
wool from the shert staple, which 1t does 1n a most
bewildering manner and 13 a wonderful illustra-
tion of what mgenuity can do  Adter the wool 13
treated m ts room by the foregoing machmes this
ends the process of worsted yarm making, and the
subsequent treatment 1s the same as for woollen
goods

On the woollen side the processes are somewhat
similar except that the wool 1s scribbled and carded
and condensed into threads, nstead of combed.

Department, where all sorts and conditions of
knitted goods are made. You will see lying around
the best samples of stockings, socks, jerseys,
sweaters, bloomers, and a host of other things,
well known 1n the hosiery trade, The machines
are the very best procurable for the manunfacture
of these garments, and the foremen here, as through-
out the mill, are all experts, most of them specially
imported from the oid country.

In addition to the 240 hands employed, more
girls and boys could be put on, but this class of
assistance 15 hard to get. Much of the work is
only suitable for girls, the male fist being considered
too large and clumsy. The mill cutburldings and
residences stand i 124 acres, which the rpmull
manager says he hopes to see entirely covered by
buildings before many years.

The company's head office and warehouse are
m Wellington, where there 1s also a clothing fac-
tory for the malking up of the company's tweeds,
etc. into garments. In Wellington there are some
200 hands engaged, sc that the Wellington Woollen
Co is no small factor in the lives of our work people.
It 1s surpnsing te see the variety of goods displayed
by the firm The flannels, blankets, rugs, tweeds,
hosiery and clothing are fit to compete in any
part of the world The tweeds now made at
Petone are second to none.

Wellington should on the whole be proud of its
woollen mulls, of the extent and wvalue of which
few of its citizens have any conception.
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Inventive Progress in the
United States.

THE remarkable progressive industrial development
of the Umted States, within barely a generation,
may be ascribed to the mventive gemus or the
American people, coupled with the stimulus of
great financial rewards guaranteed by favourable
legistation. The American patent system, which
had its birth one hundred and sixteen years ago,
has witnessed a wizard-like transformmation m
mechanical appliances, n the utilisation of nature’s
forces, and mm all the conveniences and accessories
of life. If we consider the stnide from the primu-
tive plough, with winch the ancients tickled the soil,
to the marvellous farm implements of to-day, irom
the burnt-brick hbraries of Babylon and Nmeveh
to the superb treasures in movable types and
sumptuous bindings that stand, piled tier on tier,
in the British Museum and the Library of Congress
we may truly realse how the worlii has progressed.
Vet the most wonderfal part of this advancement
has been made withmn the period just mentioned.
During that time we have had the discovery of the
telegraph, the electric light, and a1l the various nses
of electricity. Withm the same period we have
seen the evolution of the prinung-press from the
clumsy hand-lever contnvance of Franklm’s time,
to the marvellous Hoe machine which prints and
folds one hundred thousand copies of a complete
eight-page newspaper 1 an hour  Tn that time the
locomotive engine, the steambeat and the luxurious
sleeping-car have supplanted the prumtive modes
of travel which preceded them, and we have ad-
vanced from the old hand-spmmning wheel to the
wonderful weaving-looms and knitting-machines of
the present day DBesules all these we have had
the discovery of the telephone, which conveys the
human voice, in conversation, hundreds of mules,
the phonograph, which records the sound of the
voice and repeats 1ts tones at the will of the opera-
tor ; the kinetoscope, which reproduces moving pic-
tures ; the sewing-machine and the typewriter, which
have revolutiomsed methods i important branches
of business, and even the convement little Incifer
match which has replaced fint and friction. Letany
man try to imagine the comparative condition of
life and society 1f these discoveries had never been
made, and he will measarably appreciate the bene-
fits of the system that inspired them.

The first patent law of the United States was
enacted April 10, 1790, and under 1t the Secretary
of State, the Secretary of War and the Attorney-
General were the tnbunal to determme the question
of granting a patent Tt was not until July 10 of
that year that the first patent was 1ssued, which
was to Samuel Hoplans for a new method of making
pot and pearl ashes. Swce that date more than
475,000 patents have been granted Under the
law of 1790, which remained n force until Febru-
ary 19, 1793, only 57 patents were 1ssued, and on
the latter date a new act effecting some modifica-

tions was passed, which stood until 1836, when the
great law that really created the Amencan system
and ** marked an epoch  was enacted Up to this
time only 9957 patents had been issued, while m
the fifty-six years following, down to the first day
of January, 1892, a total of 466,000 were granted.
Under the new act of that vear the Patent Office
was vested with quasi-judicial, as well as exccutive,
functions, the patent being adjudicated upon
advance, and possessing as soon as granted the
attributes of a patent, which, under the old system,
had Deen tested by expensive htigatton ~Thus

and methods as were at hand, to-day he 1s alert
and thoughtful, looking to the attainment of better
mstrumentahties and a higher plane of action.

THE PATENT OFFICE.

The United States Patent Office is one of the
most 1mportant Governmental institutions, It
occuples the massive Doric stracture, an llustration
of which appears upon this page, and which 1s,
within, a vast human beehive, Itisthe only bureau
or department of the Government that pays its
own way. The office organmsation embraces a
trained force of examiners, clerks, and officials,
a majority of whom have been i service many
vears and nearly all of whom are sklled experts
possessmg the highesi qualifications for the work
to be performed At the present tume the entire
force consists of the Commussioner, who 1s supreme,
the Assistant Commissioner, three Examiners-in-
Chief thirty-two Principal Examiners, and seven
Chiefs of Dhvision with about 850 Clerks and other
assistants, makiag wm all 705 persons on the roll
The archives of the Office are valuable and interest-
mg The model-room 1 the third story of the
butlding, 15 a ventable cunosity shop. Here, 1n
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UNITED STATES PATENT OFFICE.

under the stimulating effect of fostering laws and
large profits mventive genmius has developed and
great results have been achieved. From three
patents mn 1790 there was a growth to 26,292 in
1890, and where, 114 years ago, Franklin, a
man of science, was content to leave the printing-
press as he found 1t and as Gutenberg had left it
three hundred years before, the last hundred years
have seen 1t advanced to one of the most wonder-
ful mechamsms m the age of wonders And where
a century ago the workman and the artisan were
satisfied to jog along with such crude implements
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COMMISSIONERS OF PATFNIS, UNITED STATES PATENT OFFICE.

mmense glass cases, arranged in balcomes three
tiers high, are stored nearly three hundred thousand
models of all sorts and sizes, pertamning to all kinds
of inventions The fire of September 24, 1877,
destroyed a large number of models which have
never been replaced, but the collechion that remains
furmshes maternial for more than one day of m-
teresting study. There are models of almost every
implement of human use, from the Hotchkiss ma-
chine gun to the toy pistol, from a steam engine
to a common wood screw, from the great wind-mall
te a bottle stopper, from a steamship to a rat-trap,
from a threshmg-machine to ar ice-cream freezer,
from a cradle to a tombstone, and from a brick-
machme or a folding-bed to a fish hook and a toy
hoop There are jJumpng-jacks. dosing-bottles, and
life-saving boats, cocking-stoves printing-presses
and gate-openers, horse shoes, railroad frogs and
sausage machines corn-planters corn-shellers and
corn-exiractors fans, corset-stays, and glove fasten-
ers world without end

In recent veals models are not generally called
for and science and art have outgrown many of
the contrivances which the model-room displays ;
but 12 thewr dav thev were regarded as perfection
m the various lines for which they were designed,
and made fortunes for those who invented them.
There 15 a strilkingly humorous side to Patent Office
research, growing out of the many pecuhar and
funny things for which patents have been obtained
or sought. Among these oddities 15 a tape-worm
trap, to be inserted through the mouth and catch
the unwary tape-worm when he ventures too far
off his reservation ; an illurmnated cat, metal cat
showing eyes of fire, etc designed to be a holy terror
to rats and mice ; the frontiersman’s cannon-plough*
—beam of plough loaded with grape and canister
shot, m case of sudden attack by Indians; a ' cy-
clone-house " —house anchored at the four corners
as protection agamst cyclones - an artificial tail for
horses—to improve thewr appearance ; a device for
making hens lay—when the hen deposits her egg
i the patent nest it immediately disappears into
an incubator and she feels compelled to repeat her-
self ; a steering apparatus—fan attachment to
hunting-dogs* tails to enable them to turn sharp
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corners. These are only a few of the many simmlarly
unique devices that might be mentioned. In the
Ime of toys there 1s an endless display, some of
which have Dbeen amongst the most profitable
patents issued. The little return-ball, with a
rubber-string attached to the hand, drawimng 1t back
when thrown, 1s one of these, It made an immense
fortune for the mventor, simple as 1t 1. There
are over one hundred different toy banks, some
exeeedingly ingenious and umaque, wnd dolls with-
out number.

To a novice, or one who has never given the
subject thomght, the great number of patents
some of the classes is surprising. There have been
4200 patents 1ssued for sewmg-machines and ther
various attachments; for fire-arms, not includmg
heavy ordnance, iorpedo or machine guns, 4514
patents ; for car-couplings, 5217, and for kmtting
and weaving machines, 6906, For agricultural
implements, inciuding planters, harvesters, thresh-
ers, and the whole range of machines and apphances,
the total number of patents 1s 45,776. of which 8721
relate to ploughs alone. These are fairillustraticns,
and 1t is not necessary to extend the list. It would
seem that with ttus great number of patents, every
possible 1mprovement or device 1 these classes
must be covered. Bnt so it seemed to many a few
years ago, when a majority of the present mven-
tions were undiscovered ; yet mnventive brains have
gone on developing new ideas, and more than half
of all the patents issued have been granted m the
Iast eleven years There s actually no Lt to the
possibilities, but the one thing suggested by the
increased complications growing out of a continued
multiplication of patents 18 the importance to every
inventor of employing the most expert, skilled, and
experienced attornevs to prosecute cases n all thewr
stages,

PRrorFiTs oF PATENTS.

Of the ncarly half a million patents issued to
date, many hundreds have made mulhonawres of
their owners, while many tbousands more have
produced fortunes large and small. It 1s estimated
that more than three-fourths of all the camtal in-
vested in the United States, a total of over nme
hundred and fifty million: of dollars, 1s directly or
indirectly based upon patents Of the well-known
inventions that have produced enormous returns,
a few examples may be cited. The sewing-machine
patents not only made numercus indrvidual for-
funes, but created several large and wealthy cor-
porations, The telegraph patents realised an 1m-
mense fortune to the original inventor and to a
number of others The Goodyear rubber patents,
the original of which was a simple nuxture of rubber
and salphur, formed the basis of vast manufacturing
indnstries and gave immense wealth to hundreds of
people. The McCormuck harvesters and many
~ther agricultural machines have reaped the earth’s
products and great wealth at the same time. The
sleeping-car patents have made millions for therr
owners, and the electric and ielephone patents have
enormously enrtiched the inventors and all who are
associated with them. These are only a few con-
spicuous wstances, and while the hist of millionaire
patents, so to speak, might be increased to great
length, it is not these which have reahised the
greatest total of wealth. It 15 the thousands and
tens of thousands of lesser inventions which have
each brought their discoverers a few hundreds, a
few thousands, or a modest fortune, that amount
to the most 1n the ageregate and have really re-
sulted in the greatest benefits. It should also be
understood that the great aggregate of patents
granted is vastly swollen by the enormous number
of improvements and attachments upon the larger
inventions, and these may be made by any one who
can. For instance, the Crane and Otis elevators
employ in their construction and operating mecha-
nism over two hundred separate patents. The
modern printing-press manufacturers own hundreds
of patents which cover the various parts that go
to make the complete machine, while the great
electric companies have procured or purchase
scores upon scores of patents necessary to the per-
fection of their various systems. And so 1t s all
through the list The field of mvention 1s practi-
cally limitless, and great as are the rewards ihat
have been realised by the wonderful and useful
discoveries already made, still greater ones remain
to be enjoyed by those who solve the mumerous
problems and hoped-for achievements remainmng in
the realm of the unattained.

Famous INVENTORS.

The names and achievements of great American
inventors, whose discoveries have made them pubhc
benefactors and brought them fame and fortune,
are quite familiar to all readers. It 1s scarcely
necessary to speak of Benjamin Franklin, who first
unravelled some of the mysteries of electricity ; of
Robert Fulton, who designed the first steam-boat ;
of Elias Howe, who invented the sewing-machine ;
of Charles Goodyear, discoverer of the rubber com-
bination ; of Samuel F. B. Morse, who invented the
telegraph : or of Cyrus . McCormick, inventor of
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the great haivestmg machme These and many
others, includmg Eh Whitney, wmventor ot the
cotton-gin ; Thomas Blanchard, who patented the
tack machine, and John Erwesson who designed
the screw-propeller tor vessels, and mvented the
woa-clad monitor, all ccecupy a place of honour in
our school text-books and encyclopadias. Among
the 1illustrions inventors of mole recent yeais
Thomas A. Edwison stands first, Mz Edison was
born 1 Ohio, 11 1847 and 1s, therefore, now nearly
sixty years of age. In boyvhood he was a printer's
“ devil,” 1 youih a telegraph opcerator, and in early
manhood the mventor of the quadruplex telegraph,
the incandescent hght, and many other electnc and
scientific apphances. Nearly one thousand and fifty
patents have been granted to lum, and he 1s still
at work upon important problems. Among his
most wonderful productions 15 the phonograph.
Alexander Graham Bell, who patented the tele-
phone, was bern in Scotland, 15 a noted writer
on scientific subjects, but never ranked as an in-
ventor, the telephone compnsing his only patent,
from which great wealth to humself and associates
resulted. Richard M Hoe, the pimting-press in-
ventor, was bern i New York mn 1812 Has father,
who was the first American machinist to use steam,
was partner of Matthew Smuth mventor of a hand
printing-press which Hoe improved Afterwards
yvoung Hoe made many inventions and impiove-
ments until he finally produced the sonderful
rotary presses into which were fed ribbons of paper
five miles long at the rate of 800 ft a mumute,
which other mechamsms cut, pasted, and folded
Robert Bruce, inventor of the type-casting machine,
was also born 1n New York Pievious to lus in-
ventions the casting of types was a hand process
by which fifteen pieces per minute could be pro-
duced After several trials he dewvised an improved
machine which produced I40 pieces per minute ;

the sale of patents brought the inventor a handsome
fortune Christopher Latham Sholes, one of the
early mvenfors of the typewriter, was born 1 Penn-
sylvama, m 1819, and died at Milwaukee, Wis., m
1890  In early hfe he was a pnuter's apprentice,
and later held several important pubhc positions.
Thaddens Fairbanks, inventor of the scales which
bear his name and are mn use the world over, was
born m Massachusetts, in 1797, and died in 1886.
He was early of a mechanical turn, and while em-
ployed mn the busmess of dressing hemp observed
the defects i the scales then m use and began
1n 1822 o work upon the invention which he finally
perfected by various stages. George M. Pullman,
patentee of the Pullman palace sleeping and ves-
tibule cars, was born in New York, in 1831. At
fourteen vears of age he was clerk in a country store,
and ten vears later was a contractor for warehouses
1n widenmng the Ene canal. Afterwards he went to
Clucago, and was the first to apply machinery to
raising whole blocks of sione or brick., In 1859 he
began expenmenting with ns umnprovements
railway coaches and has since obtained a number
of patents.

Elas Howe, the original inventor of the sewing-
machine, i1s perhaps more generally known to fame
than any ather inventor except Edison. Like many
other men of gemus s early struggles were fnll of
discouragements and tmals, but success finally
crowned s efforts and vast fortunes were realised
from his patents, which laid the foundation for a
large number of kindred inventions alse useful and
profitabte. He died mn affluence. Samuel Colt,
mventor of the revolver pisiol, made the first model
of his mmvention on board a ship 1n 1829. His first
patent was taken out in 1835, and was the fore-
runner of all the great inventions mn revolving fire-
arms connected with s name. His factories at
Hartford afterwards became great mstitutions from
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which were supphed a large portion of the ndachinery
for the armory of the British government at Sar-
field, England, and the whole of that for the Russian
government armory at Tula  The mventor of the
time-lock for banks, and the onginal tumbler o1
Yale lock, now so generally used, was Limus Yale
Jr., who passed the early sears of bife wn lus father's
shop. The elder Yale was also an mventor and
locksmith. Beth are now passed irom the scene
but the world enjoys the advantages of then
inventions James B Eads' gemus cieated the
St. Lows bndge and the New Orleans jetties
Joseph Francis was inventor of the life-saving boat
used wm the government coast service, Congress
voted him a medal of pure gold, which was the
largest and finest ever given by the Umted States
government to an mdividual It 15 now on ex-
hibition m the National Museum Tt 15 worth
$6000 bemg two-thirds of an inch thick and as
large as a tea plate Together with it is shown
his onigimal hfe-car which saved 201 hves from the
wreck of the Ayrshire, on the coast of New Jersey,
in 1847. G W N Yost 1s wdentified with and
respousible for the great progress made 1n type-
writer mventious since the first cricdie wnting-
machme came mnto being He was a pionecr 1n
this feld Dr Francis, who frst conceved the
typewriter, never perfected or made practicable
his inventton, but shortly after 1t was first exhibited
Mr. Yost jouned mn the work He first worked out
the older maclines like the Remington Nos 2and 4
and afterwards the Cahgraph which were great
aclievements tlurty years ago Elisha G Ous
the pioneer mventor of elevator machinery fo
buildings produced the ongmal Otis Safety Ele-
vator in I852/53, wlile supenatendent m charge
of the construction of a new factory mm Yonkers N'Y
Mr. Otis commenced hie as a farmer but at the
age of mmeteen showed a marked meference and
aptitude m building operations wluch soon engaged
his attention. His gemus and versatihty are evi-
dent m the great number of mventions which he
brought out. His two sons € R and N P Otis
succeeded to the busmess wluch he established mn
the manufacture of ¢lerators and have breught it
to 1ts present perfection and ummense propeitions

Saving Ships by ¢ Wireless.”’

Nor long ago a large freighter became disabled 1
the Gult of Mexico. She was equpped with wire-
less telegraphy apparatus, so mstead of hoisting
distress signals to flap 1dly i the old way the
captain began to send out wireless messages in all
directions.  © We are disabled and aeed help ” he
saud, giving the location of the slup Soon there
was a sputtering among the receiving instruments
of the disabled wvessel WWord was received from
a distant vessel that the appeal had been heard
and help was commg.

Wireless has come to the aw! of the maine to
a remarkable degree, Take the case of the whale-
back steamer City of Everetf towing a barge of ol
from Saline Bar, Texas, to New Yoik The steel
door of a forward turret was torn oft by the sea
a compartment was flooded. and the ship became
unmanageable  She was then aboul 50 miles from
Port Arthur, Texas From the wueless chart show-
wng the routes of the Gulf vessels the captam saw
that the slups Col. E L Drake and Maverick were
about due at Port Arthur He sought to locate
them by wireless The message, however was
answered by the Capiain H F Luras which whs
fifty miles distant The Eweref! communicated her
position, the Lucas did hkewise and they kept mn
communication until sighted The disabled ship
was then towed to the shelter of Ship Shoal where
she was repawred and enabled to proceed wih
her tow

One day the Atlantic De Forest wireless operatol
at Manhattan Beach was advised that the steames
Winzfred was ashore somewhere off Marcus Rock
on the Central Atlantic Coast The operator
learned from ls charts that the steamer Larmier
was near that prmnt, so he sent the captrin ths
message ‘' Steamer Winfred ashore ~omewhere off
Marcus Rock. See if you can give her a pull
Tugboat and hghter will be theie at lugh water
Answer.” TIn four hours he had a reply from the
captam, saying that he was trying to pall oft the
stranded ship

Maurice Chaulin, a French mventor, has pei-
fected a clever apparatus tor klling mosquitoes
It 'consists of a small lamp-—electric or eil—hung
between two rings, the rings Lemg connected with
tiny vertical and parallel chamns These chams
are charged with a current of electricity, sutficiently
strong to kil mstantly a mosquito which touches
any two of them at the same time. The hght 1n
the lamp. which 1s entirely surrounded Dby these
chains, attracts these 1nsects to their death.
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anterested wn this sechion,

YR

A contract has been let at Faindon, near Napter,
for a substantial np-to-date residence for 3h R L
Paterson Architect ¢ Tilleard Natusch

R

Tl

[he new Post Olice at New Plymouth has just
been completed and 1> to Dbe opened early tlus
mantii

A oA K A R g

A seven-roomed 1esidence 15 course of erection
o the Cashmere Inlls lor Mr R Forbes  Archi-
tects S & A Luttieil  contractor, M ‘Wharton

I . T

Additions ate 1 course of erection to the Pier
hote! KKatapor amid will cost £1iM0  Architects,
5 & A Luttrell, contractor ' Pearce jun

PR N

Additions to the tea 1ooms on Riccalton 1ace-
course alsa to stewards stand are m course of
erection  Arcintects S & A Luttrell

% ok A Ak om

In the past tortmght the New Plvinouth bhoraugh
cngmeer has ssued permuts tor butldmgs to the
value ot £3333

E N
resulence of five rooms 15 bemng

\ bungalow
Forbes  Architects

ciected at Sumner for M L
S & A Luttrell
P N
A quaint howse of ten tooms 15 m course of viee-
tion tor Mr Wood n Ceolombo street  Clinst-
church  Arclitects 5 & A Luttrell, contractar
A McCleave

I 4

* ¥

Tie new bmldings tor Messis L Gruhths & Co
and Messrs Macky Logan & (o New Plvmouth
have the foundations nearly fimshed and the new
Technical School 15 approachimg completion

¥ Kk % % F ¥

Tlurteen tenders werc 1ccened for the creclion
of a iesidence m Millunard street Wellington and
the contiact has been signed bv H L Caid  Con-
tiact price about £330 Aichitect john 5 Swan.

® o= % F 4~

A fine new resulence 15 bemny crected m VWaick-
steed street Wanganut for M1 Wm Rankmn Fhe
building 15 neels dewigned and  when completed
will present a verv striking appearance

ERE T

The new Crown hotel Geraliline 15 now apptoach-
mg completton It 15 a two-story brck budding
and s hghted withh acetilene gas  Architects,
Claitkson & Ballantyne, contiacter Wm Waters.

% o% b & P %

\ contract has bheen let for brnickh additwons to
a house 1 Kent terrace Welhngton consisting of
a shop and eight 100ms replete with modern con-
yvemences  Aichitect ¢ hilleard Natusch

ERE T N T

The conversion of a house mmto a shop with a
Luck conciete and wron dawry at back has just
been completed m Kent terrace Welhmgton  Archi-
tect ¢ Tilleard Natusch , contractors W H
Edwards & Son

# % & ok ok ¥

Messrs Sargood Son & Ewen'’s new brick ware-
liouse at Wanganu: 1~ approaching completion,
and will be out of the bhwlders’ hands this month
Architect, John S Swan  centractors, Davis and
Browman

B ook kK ok

A two-story 1esudence of ten rooms and all con-
ventences (5 m coutse of erection at Little Akaloa
for Mr A Waghorn The total cost of house 1s
£1400 Archatects S & A Luttrell  contractor,
Wm Maher

% %k ¥k

A picturesque residence 15 being erected for Mr A.
Hutchins at TPurakai Bay  This  balding
which contamns ten rooms 1~ bwmlt 1n the bangalow

stvle  Architects, S & A Luttrell  contractor,
Mr Roxburgh
ok ok # ok
Messrs  Wooll Biothers’ three-story premises,

Cashel street Christchurch are nearing completion
The buddings are of brick with front elevation
it bold Renaissance stile  Arclutect I J Barlow,
¥ R.1IB.A

e
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The Aschitectinal Editor well be glad to vecewve suggestions or matler fiom those
Address ; Arcintectwral Edior. PROGRESS,
Progiess Buddings, Citba Stieet, Wellington

-

The Rangora Town Council are building new
Council Chambers m brick and cement  The bmld-
ing 15 divided mto public otfices, town clerk’s office,
mazor's room and large council chamber with
domed cething  Arcintect, ¥ ] Barlow, FRI.B A.

L

o \-"

Designs are m hand for a new Convent of Merct
m Colembo strect  Chnstchurch. This bullding
will e ot thiee stories and built m brick and stone.
The fiontage will be 800 feet and the depth 100 feet.
Ailchitects & & A Luttrell

* % & =

A large new building has been added (o the
Wanganm Meat Freezing Co ’s works at Castlechiff
The new addition 15 a substantial buillding, and 15
bemng used by the company as meat preserving
works  Architect G L Maclachlan  contractor
N Meul

LI

L e S

The prmtumg-works warehouse anid factory fo:
Messrs H ] Weeks, Ltd =2t the corner of Tuam
and Madras streets, Chnstchuich, are almost coni-
pleted  The bwldmmgs are two stories wn height
and cover half an acre of ground  These buildings
arc costing some £l10000  Arclutects Clarkson
and Ballantyne , contractors, D Scott & Son.

R T B R

One of the late building miprovements in Gis-
barne 1s a block of shops with warehouse over them,
and having a irontage of 163 ft to Peel street,
amd 66 ft te Gladstone read The warehouse 1s
occupted by Aessrs  Arclubald Clark & Co  The
Bblock 15 erected 1 concrete steel and brick  An-
other sample of Georglan work 1s Mr ] C Field's
house at \Whataupoko Architect € Tilleard
Natu-ch

P T

A three-story buldimg at corner of High and
Luam streets, ( hnistchurch, 15 1 course of erection
for Messrs A ] Winte & Co  The matenals used
ul this structure are brick and Oamaru stone
while the rool 15 of Marsedles tiles There are
two oiel bayvs on each street on first floor and
over the first-floor wmdows a band of dispersed
fwtwolrk has been mtroduced with good effect
The corner (an acute angle) 15 surmounted by a
hattlemented turret m rock-faced Oamarn stone
Architects Clamikson & Ballantyne, contractors,
Renme & Pearce

* E ok ok ow

Tenders {o1 the erection of a five-floor shop and
office buillding to be erccted in High street Christ-
chuich, closed at noon on Tuesday the 15th ult
Architect Jehn S Swan

The rebmlding of ** Longwood '’ Feaiherston has
been completed and the house 15 a good addition
to the domestic architecture of the Wairarapa.
The building contamns seventeen hvimg-rooms, to-
gether with bath-rooms and all convemences. The
outside walls and the bulk of the partitions are of
brnck while the stvle 1s late Gothic modified to
suit modern requirenients  Contract price about
£7000  Architect John S Swan

EE N I

AMr Frask Messenger of New Plymouth, 15 the
successful designer of the plan selected by the
New Plymouth Borough Councit for the new Car-
negie Labrary under the soubnquet of “ Egmont ™
The other architects m the compefition were
“Prism ” Mr. Tong, T Square,” Mr [ Sander-
son , ‘' L'Inconnn,” Messrs. Rigby and Warren
The successful arclutect has submitted a plan of
a modest, neat and sohd-looking building , with-
cut over-ornamentat:on yet not severe im its out-
Ime The front is of red brick, reheved by facing
stones There 15 a pilared portico with steps
leading up to it and the exterior of the bulding
1s further enhanced by the fine balustraded pedi-
ment wich runs along the whole of the top front,
the semi-ethiptical windows of the first floor and
the circular windows on the ground floor. The
front of the bulding does not conform to the street
front but will be about parallel with the front of
the present Town Hall, and an ormamental wron
rathng will front the bwidmg On the ground
floor on the Egmont-street side, 15 the public
readimg-room 35 feet x 22 feet, running the fuld
depth (35 feet) of the building , and on the other
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si1de of the § feet vestibule 15 the magazine room
29 feet x 10 feet 6 1nches : caletaker’s room, 16 ft
x 10 ft. 6 .- and a storeroom A broad stair-
case leads to the first floor, and upstawrs are found
a spacious landing, a lending-Iibrary, 35 ft. 6 m, »
22 ft, 6 m.; ladies’ room. 25 ft. x 11 ft., and a
reference library, 31 it. x 14 ft Gin  The highting
arrangements are on the whole good Dbut in this
matter the committee will confer with the archi-
tect. Lavatories and sanitary arrangements are
provided on both floars

Expanded Steel.

The uses of expanded steel are both satisfactory
aud pleasant. That at all events 15 the verdict of
every engineer who hkes to combine strengih with
elegance 1 ns design, and oi every bwider and
warehouseman who places economy of construction
an the first rank of all things.

Of these uses, one of the most remarkable, by
reason of the rapidity of 1ts  development,
1s the ecombmation of the expanded metal
with concrete. This constitutes a partnership of
maternals recent in date, but incompatable mn the
magnificence of the future before 1t Re-inforced
concrete, or armoured cement, 15 to be seen now
in floors, roofs, walls, 1n sewers, bridges, wharves,
warehouses, 1 constructions of every conceivable
kind ; and for bumldings for which artistic adorn-
ment 18 required, no material can be more smiable
for the retention of sharpness of outline and clear-
ness of desigm.

Concrete construction 18, of course, not new, The
Roman builders were partial to 1t for they knew
1ts properties. Of all the work they did with 1t
the finest example which has come down to our
days 1s the Pantheon of Rome, a bmlding
(the subject of a promment illustration i our
1ssue of last December), erected by Agrnippa in the
vear 27 B.c. The walls of the circular part of this
great structure are nearly 20 feet thick, while there
is a hemispherical dome of 142 feet 6 nches span
with a circular opening 1 the centre of abont 30 fect
in diameter To-day 1t does not show a single
crack after the heats and frosts of ttme the storms ot
nature, and the tempests of war have beaten upoun
its bulk and tested its endurance n every conceiv-
able way for 1933 vears

Useful and widely used as 1t was the art ot
building with ‘' pozzuolana ” the concrete of our
day, was lost in the desert of the centuries that
followed the collapse of the Roman Empire—t 15
a stdelight showmg forcibly the tremendous com-
pleteness of the sweep made by the disasters under
which that Empire perished.  Smeaton rediscovered
it 1 1726, and 1n the next sixty years the manu-
facture and use of hydraulic cement made great
progress. There were many makers on both sides
of the Atlantic, most prominent among whom swere
Parker the Englishman and White the American
At the end of the pertod or about 1820 Joseph
Aspden, of Leeds, eclipsed all other makers, for he
produced the famouns Portland cement, so called
from its colour resemblance to Portland stone.
The new material was recognised as superior, and
1ts supertority to the ancient cement of the
Roman days has been admutted The uses of
this matenal in the engmeening of the weild are
now lustorical

To Jean Monier, of Paris, a gardener of gieat
abthty and enterprise, 15 due the credit of the com-
bination of the material with metal. Wanting one
day some Jarge pots for the planting of o1ange-trees,
he built some of concrete with wire netting em-
bedded m the matenal, and found the comlnnation
so strong that he determined to follow s mvention
further afield He sought the protection of the
patent office recewved the gold medal of the Pans
Exposition, n 1878, and secwied the friendship of
engmeers and the co-operation of capitalists
Presentlv his remforced concrete was wpread over
many tanks, bridges and sewers m France, Ger-
many and Aupstria, and was finding 1ts way mnto
the ** fire-proof 7’ floors of nearly every country of
the European continent

It 15 well known that concrete, though an ex-
cellent material m compression, has very httle
strength 1 tension while on the other hand steel
15 of hittle value 1n compression as being wm flus
combination light, 1t would have a tendency to
“ buckle ’” ; but when used 1n tension can be 1ched
on with perfect safety. AMr Walmesley, MTICE
addressing the Institute at Bradford on the 7th of
September of last year, saul on the subject of
the respective strains to be borne by the two
members of the combination- * If the heam be
supported at both ends of 1ts lencth, and loaded
between the supports, the upper portion will be
in compression and the lower 1n tension ””  Follow-
ing these principles Momnier placed his metal m the
bottom of the bwilding and his concrete upon 1t
with the resulting development of constructron
above noticed.

ENXPANDED STEEL CONSIRUCTION

SHOWING STEELWORK READY TO RECEIVE COVER O EXPANDLD

SIFEEL AND CONCRETE

The combmation, however, was found to carry
with 1t two objections. There was an element of
uncertainty about the position of the steel in the
combination, and the mampulation was tedious,
and therefore expensive It was necessary to use
a large mumber of rods which had to be woven
together, or latticed, and secured with wire at the
joints.  The process was not only slow, but it de-
manded great accuracy from the workmen, failing
which the metal was exceedingly likely to get mto
the wreng place, 1 e. mto the wrong line of stram,
thus receiving the compression, not the tension
strain—domg, m fact the work for which 1ts
partner had 1ts place i the combimation

Quite rvecently John Golding swept these two
objections away by the simple expedient of ex-
panding the steel before nse  After many trals
he constructed a machme wiuch does this part of
the work with ease and ceitamiv  Seizing each
thin plate, 1t diags 1t lengthwise and sudewavys
until 1t Lecomes like a square of wire netting being
really a sheet of steel expanded iuto meshes The
sheet when lying on a flat suitace touches at only
one pomt m each mesh  T'hus, when conciete 1s
apphed, 1t embeds the steel entnely, getting under

EXPANDED STEEL CONSTRUCTION

and over at every part, while the steel remains m
the bottom layer. the region of its special tensile
stram  There 18 ne diticulty about the jomtmg
for the necessary continnance of the sheet of steel.
All the workmen have to do as they lay down the
sheets for the combnation is to overlap them to
whatever extent the archutect may order. In gene-
ral the overlap of a single mesh 1s considered ample.
With this improvement there does not seem much
to be desired mn the manufacture of armoured con-
crete At all events the process 15 now at the
Iighest pomt 1t has ever attamed. The metal 15
sure of its right place m the combmation, and,
being fully embedded, 1s preserved indehmitely,
suffering absolutely no detertoration whatever.
[he enginecring verdict apphed after long and
careful tnal as all such verdicts are in England, 15
that the tension eificiency of a given beam 15 m-
creased from ten to twelve times, by the use of
the expanded metal, the 1ule being vouched for
by such men as Si;r B Baker and Sir J. Fowler.
The rule has been subsequently tested by the com-
nuttee of the Architects’ Association at Newcastle,
and 1t was found that the strength was appreciably
greater than the iule allotted It was after that

.,
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SHOWING THE EXPANDED STEEL AND CONCRETE COVER.
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test that the architect of the Armstrong-Whitworth
Company, nhesitatingly approved of the proposal
to construct the floors of the company's new estab-
lishmentuafter the destruction oi the first one by
fire, 30 the combined matenial. These floors have
to bear all the heavy weights modental o the
manufacture of the heaviest ordnance  The fact
that the cohesion of the combined matenals 15
perfect and that their expansion and contraction,
according to the conditions that prevail, are the
same identically, weighed chiefly with the firm in
making the selection

A large number of warehouses and workshops
and gasworks are provided with floors of expanded
steel, and it 1s the custom to cover the reservoirs
of water supply nstallations with it. Our 1llustra-
tion shows the cover of the Ipswich (Eng.) Corpora-
tion’s new service reservoir in course of construction
The material 13 the combination of expanded steel
and concrete The combmation has been finshed
on either side: the centre carries only the steel,
evidently just laid down and waibng for the
workmen to spread the concrete over 1t for the

combination.
The agents for the New Expanded Metal Co

{Messrs. Edward Reece & Sons. of Christchurch}
have an excellent display of expanded metal work
at the Exhibition showing not only the heavy mesh
for concrete but also the finer mesh for plaster work

¢ Already this method of counstruction 15 “ taking
root” in New Zealand. It was adopted in the
construction of the new Roman Catholic cathedral
at Christchurch, and 1 the new Stoke brnidge over
the rwver Cust in North Canterbury it was recently
employed with marked success. It1s now being
adopted in the erection of a bridge for the Eyreton
Road Board. near Kaiapol, North Canterbury, and
in every case it is found that enormous strength
is obtained at a remarkably low cost.

Indian Architecture.

By F. pE J. CreRE, LRI B.A

Indian Architecture, hke that of other countries
has, as far as 1ts ancient examples are concerned,
to be studied in the remains of 1ts temples and
tombs, as these are practically the only buildings
that have stood through the ages required to form
history. Indian civibsation 1s, of course, mfimtely
more ancient than that of our own race , and while
our ancestors were pamnting themselves with woad
and were satisfied to hve mn groves and caves, the
people of Hindustan were erecting buildings wiich
excite the wonder and admiration of the European
traveller of the preseni day. To write anythmg
like an exhaustive account of Indian buildings
would be the work of years. Fergusson, who
wrote many years ago, and whose knowledge ot
Indian architecture was comparatively circum-
scribed in consequence of many of the finest temples
being in out-of-the-way and rummed districts, tells
us that the introduction of Mohammedanism nto
India led to the formation of fifteen distinct styles
of Saracenic architecture in that country alone, and
when we consider that this was not il the end of
the 12th century, aud that there are still existing
Buddhist bmldings that go back to 250 years B C,
we can to a certamn extent realise what an immensc
field for study the different phases of Indian archi-
tecture present.

The earliest buildings extant are of Buddlust
origin and are known as topes Some of these are
towers, and others are enormous hemispheres of
masonry, but what their use 1s scems to be rather
obscure. They were, however, evidently considercd
sacred and were probably bmlt to mark some holy
spot or to hold some venerable Buddhist relic
Though much smaller than the pyramuds ot Egypt
they were no mean sfructutes. The one at Saucht,
of which we give an illustration, 15 circular 1 plan
and 120 feet in diameter at 1ts base, and zbout
60 {eet high. After the topes in antiquity come
some of the earlier rock-cut temples, or monasteries,
of which nme-tenths were Buddhist and the rest
Bralminical or Jain The Jam weie an important
non-conforming sect of the Brahmms and weie
famous as builders, thie wonderful shrimes on Mount
Abu, wihnch are among the seven wonders of India,
being their work  The earhest of the Buddhist
series of these cave-temples 15 that of the time of
Asoka, 250 Rr.c, while the date of the latest 1s
about 700 A.D, or 950 years afterwards Several
of these cave-temples are 1 plan very similar to
aur ordinary Chnstian churches, the main part
being a nave with an apsidal end and having asles
on each side, with a colonnade supporting the
nave roof. They vary much in size, some bemng
over a hundred feet i length, and others small
chambers not larger than a cottage hving-room.
Most are nich in sculpture and carving, and m
some cases theiwr walls are covered with frescoes
which, 1w the estimation of many, are_thought
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closely to resemble the Italian work of the middle
ages, atthough some eight hundred vears earher wn
date The most interesting group of cave temples
15 at Ellora, an out-of-the-way place 170 miles, as
the crow flies, north-east of Bombay, but far away
from any town or willage Here there are 116
Brahnumical caves, 1 addition to many that are
Buddhist or Jan  As wil be seen from the illustra-
tion of the exterior of the Vishwakarma Cave at
Ellora, the entrance i3 generally m a scaip on the

DETATL RANI CIPRT MOSQUE, AHMEDABAD

hull sile.  When reading of roch cut temples the
imagination naturally  pictures the bwildings as
being caves, but there 15 ome ecdifice that of
Katlasa, one ot the LElloia group which 15 quite
unique masmuch as though 1t 15 cut out of the
solil 1ock, 1t stands tully esposed to the air on
all sudes  I'he tamous soch-cut temple of Ele-
phanta 15 130 feet long 110 feet wude and 14" 67
high, with a fHat celing supportiedd on  four
ranks of columns each # feet lugh  Theie are also
well-known cave-temples at Canarth m the Island
ol Salsette, mr which there are 300 chanibeis, and
of which the prnecipal temple 158 84 teet lomg, 40
feet broad, and the vaulted roof mses to a height
of 40 feet [he mere tabulation ot these buildings
gives some 1dea ot the siupendous work done by
the Incians m this class of edifice alone Dbut the
country 1> still nch mn raised buildings ot more
than ordinary character and importance We say
still wnich, for 1t 15 a melancholy fact that many
temples aie bemg rapidlyv destioyed cinefly through
the active agency of trees—the banyan perhaps,
bemg the chuef ottender A seed s diopped beivecn
the stones, talkes 100t, and soon the swellmg of the
growth folces tle jomnt open, anfd within & com-

EATRANCT TO VISHEW AKRARMA CAVE TEMPLE, ELLOR.
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paratively short time the place is in ruins and
hidden by vegetation. In Hindu werk the out-
lines of roofs seem to be nearly always pyramidical ;
of pomnted gables we have met with no examples,
although semi-circular, or horse-shoe, gables are not
uncommon The dome 15 distinctly Saracemic and
an ntroduction into Ind:ia of comparatively late
date

In a climate hke that of Hindustan courts form
a counsiderable part of all temple buildings, and the
entrances to these are often surmounted by splendid
structures known as gopuras. We give an illustra-
tion of a very beautiful and characteristic one at
Chidambaram, about 130 miles south of Madras.
It will be noticed in another llustration how very
much of the nch effect of the design 15 obtamed
by having sharply cut horizontal recesses runming
m contmuous hines around the building. Ina tropi-
cal country and with the sun generally at a high
altitude, dark shadows are thus obtamed which
are most effective This emphasis of the hori-
zontal lines 15 one of the chief features 1n successful
atchitecture of most sunny chmes, while m the

mdigenous architecture of the countries of Northern
Europe (Gothic and its vartations) the wverfical
lmes of a building are most pronounced. In the
detail of a part of the Somnathpur Temple, which
lies 22 miles east of Mysore, we can see an exceed-
mgly fine piece of the Omnental magmiicence of
carving which charactenses so much of the Indian
work. Here the whole surface of the bulding is
covered with sculpture in bas-rehief, The lowest 15
a procession of elephants, above them horsemen,
then a scroll pattern, then a scene from one of
the sacred stories, then a fifth course of strange
heasts, and finally, as a finish to the base, a rew
of the sacred geese. Above the base s a series
of shrines, and then the highly ornamental roof.
To ap Enghshman there is something barbaric m
this exuberance of carving, this nnframed honey-
combing of surface, and the eye longs to repose
a moment on some unbroken masonry or plan
straight or curved line. At the same time there
1s an air of coolness given by the deep recesses
which seems to be perfectly in keeping with the
surroundings of the temple. Some of the Indian
buildings are more broken in outhne than even
those we have illustrated, and they suggest a senes
of mushrooms growmg one out of another, each
layer bemng less nmumerous than the one below it,
tall the apex 15 reached and one larger than the
rest crowns the whole. In the great temple at
Tanjore the Pagoda, which dates from the foar-
teenth century, 15 from its proportions and mass
decidedly impressive. We regret that we cannot
give more illustrations of these fascinating struc-
tures, for thongh at first sight there 1s the same
likeness between many of them that we see m
a group of Chinese work, yet upon closer examina-
tion and nearer acquamtance we find that there 1s
an immense variety of expression and design which
1s not immediately apparent to the observer. Com-
pare the outlme, for mstance, of the Mukteswara
temple at Bhuvaneswara, some 250 nules south-
west of Calcutta with that of Tanjore: both are
fine examples and, though the horizontal hnes are
well defined 1n each there are in one strong vertical
lines as well, and the outlines of the buildings are
far from smmilar The Mukteswara temple ddtes
from about 637 A D, There is another tower with
very much the same outlne at Khajuraha.
Hitherto all the temples mentioned in this paper
have been Buddhist, Jain, Dravidian, or Indo-
Aryan  Arches in them seem to have been used
most sparingly, 1f at all  The roofs have been
formed by a system of corbellng in with large
stones till the whole 15 enclosed, and wall openings
have heen spanned by lintels, either m one piece
or resting on corbels With the wtroduction of
Mohammedan architecture at the end of the 12th
century under the Pathan dynastes a considerable
change was made Wherever the Saracenic nflu-
ence was felt, there we find domes and arches,
minarets and other features more or less hke those
of Persia and other neighbouring countries. That
marvellous temb, the Taj Mahal at Agra, might
almost be a Persian building transplanted to India,
and, hke the German-designed cathedral on Italian
soil at Milan, 1t fails to give that full sathisfaction
to many which 1ts beautiful matertal and workman-
ship ought to ensure, At Mulwa the Jumma
Musjid mosque, which was bult between 1405 and
1432 1s one of the most remarkable mn India. It
1s 200 feet long by 275 in width, and though bmit
i a dsstrict where Jain influences predominated,
and where 1t would be expected to have square
openmgs pointed arches and domes are used
throughout There are some beautiful pierced
stone windows 1 a mosque at Abmedabad placed
within an arcade which 1s almost Gothuc m 1ts
proportions and shape In other respects this city
15 especially rich o 1ts arclutecture—Fergusson tell-
ing us that its buildings are the most elegant and
characteristic of the Indo-Saracenic siyle 1n the
country One photograph we are able to give is
that of part of the Rani Cipri mosque, and we



venture to think from 1t that Mr. Fergusson’s
remarks are well deserved The Mohammedan
towers and punarets i India have balcomes hke
those of other Eastern countries, and many of
them are of good design , some on the other hand
are decidedly top-heavy and not happy i thewr
outlines The modern buildings of India, hke the
modern buildings of all countries, are not specially
mteresting. Sir Willlam Emerson and some other
architects have done splendid work, and have con-
trived to give an Eastern character to their modern
buildings, but many of the new palaces and pubhe
edifices are of very ordimnary character Perhaps
these new styles are best suited to the require-
ments of this age, and the present buldings
thewr turn will be considered interestmg when age
has sarrounded them with associations, and, no
doubt, the antiquarian of some far future penocd
will find in them an expression of the gemus of
our time, and of our occupation of the great and
wonderful country called India

The illustrations accompanymg this article were
taken from Dr. Workman’s mnteresting bock on

India.

Hollow-Concrete Block Construction.

By SeENcER B NEWBERRY

THIRD PAPER.

The accompanyng table of tests of varous mixtures,
made by the writer, shows the good results that
can be obtamned with low proportions of cement,
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especially with the addition of hydrate hime It
should be remembered that the compression strength
of concrete 15 generally about ten times 1ts tensile
strength. The water absorption given 1s the per
cent, of water, by weight, which the dry block al
sorbed after soaking 24+ hours  The tensile strengths
are the average of 4 bniguettes each  The sand
used was a coarse bank sand, containing very little
gravel The cost of maferial 1s based on assumed
price of 65 3d per barrel for cement 20s 16d  per
ton for hydrate hme and 1s per ton for sand and 1s
statec 1 cents per 8-mch block, 32 i long

It will be noted that the hydrate hme considerably
decreases the water absorption, and wm small pro-
portions ncreases the strength  The last mixture
1 to 1 to 12, appears strong enough for all practical
purposes, and 1s actnally less permecable than the
first, consishing of cement and sand, I to 4, with-
out lme. Tt 15 evident that in the vast sections
of our country m which sand and gravel are to be

DETAIL OI' ONE OF SIKRAS OF SOMNATHPUR TEMPLE.
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had, almost without cost, :n unhmited guantities,
concrete blocks made from such a mixture would
be far cheaper than lumber, and ought easily to
replace all other bwlding materials. All that 15
needed to bring this about 1s practical demonstra-
tion, and the requisite skiil and ingenuity on the part
of architects and builders It 1s conceivable that
a type of construction for small dwellings, using a
4anch or 5-mch hollow block, might easily be
developed, and these could be turned out, two at
a time on 8-nch or l0-mch machines, provided
with suitable cores and partition  The possibilities
of development m this direction seem almost lint-
less

The terms

‘ porosity 7 and * permeability 7T are
often used and by many supposed to be ct the
same meaning. The porosity of concrecte 15 how-
ever the proportion of voids, or empty spaces,
which 1t contains, while the permeability 1s the
rate of speed with which water, under a certamn
pressure, will pass through it  All concietes and
mortars are more or less porous, and all are some-
what permeable by water under heavy pressurc.
Tt 15 well known that, with the same proportion
of cement mxtures of fine sand are more porous
than those of coarse sand The latfer are how-
ever much more permeable than the former  Feret
has shown that the porosity 1s the total amount of
voids contamed m the mass, while the permeability
depends on the size of the individual opemngs
The least porous concrete may, therefore, be the
most permeable and vice versa  If, however, both
fine and conrse grains are present 1m proper propor-
tion. the mass will show the least porosity and at
the same time be the least permeable The con-
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crete which best resists water will therctore be that
which 15 most dense, provided a sufficient amount
of fine grains are present

If a concrete block be immersed m water 1t wall
gradually absorl the hquid, and 1 time the amount
of water taken up will be neatly equal to the total
of vouds present The i1apidity with which tlus
absorption takes plice wiil greatly difler however
with different mustures of the same porosity |, blochs
contaiming fine matenal 1 the right proportion
will he found te absorb water much mote slowly
than those made from coarse materials only It
15 the speed with which the water 15 absorbed that
15 of consequence in the case of conoicte Llocks
rather than the total amount which wiil be taken
up after a long time ff{ the absorption 15 slow,
tlie moisture during a long-continued ram will pene-
trate only partially through the block, and will dry
out again before the surface 18 agamn wetted Ter-
fectly water-proof walls are not necessaly, and are
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evenr objectionable, owing to their tendency to
“sweat” from the depesition of moisture on the
mside surface. For health and dryness 1t 15 neces-
sary that a graduat circulation of air through the
walls should take place, and that any moisture con-
densing on the mswle shall be absorbed and carried
anay.

Sufficient 1mpermealahity for practical purposes,
to avoid all danger of dampness penetrating from
the outside, may be secured by use of

Sutficiently large proportion of cement,
Addition of hydrate lime,

Suitable sand and gravel or screenings, containing
both hne and coarse matenal.

With poorer mixtures, which would otherwise
be too absorbent for use in the walls of dwellings,
any desired water-proof quahties may be secured
by the addition of a very small percentage of water-
proof compound, as already explained

CoOLOUR, ETC.

The experience of the writer has been that the
naiural stone colour, obtained by the use of ordinary
sand and gravel or screenings, 1s more popular with
purchasers of blocks than any tint which may be
gwven by addition of pigments to the muxture.
Limestone screenings give a hghter colour than
most kids of sands, but the colour 158 chiefly de-
ternuned by the cement used, and the tint obtained
with white sand 1s very hittle hghter than that with
sand of ordinary grey shade. The addition of
hydrate lme makes the blocks decidedly hghter
m colour and the same result 1s obtained, in still
greater degree, by making the mixture ar wet as
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posaible  The difference between Dblocks inade
tairly wet and those made too dry will be iound to
be very stnkmng
Caoloured blocks, imitatmg various tints of natural
sto1e may be obtamed by a iacimg of richer minture
to which from one to three per cent ot dry mineral
colour has been added  The colours most swtable
are —
Red 1ron ore pamnt or Venetian red,

Yellow ochie,

Tltramanne blue

Ultramarine green

| hese colours are mexpensive, and may be mixed

to any desned shade It must be remembered
that all cement work bteaches and whitens decidedly
on hardenng and drying  The colour of the freshly-
made biocks must therefore be much deeper than
it wilt appear after a few wecks' exposure to weather
Deep and strong <olours are 1 fict difficult to
secure m cement work.
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TABLE OF MIXTURES—HOLLOW BLOCK CONSTRUCTION.
= — I =
. I Cost of
PROPORTIONS BY I Tensile Weight Water ' Matenials
o Strength Per Cu. T't. Absorp-
WEIGHT. 29 Do P ] ¢ for 8-
| 22 Days onnds. Lon Block,

Cement . ........ ' | i
Hyd. Lime ; 334 oo T2 51d
Sand ..... ool | |
Cement .. !
Hyd. Lime i 360 136 4 5.70 ! a1d
Sand ......... i
Cement ...... ... ... l
Hyd. Lime ! 278 139 5 593 ad
Sand ....... !
Cement ... . . ..., :
Hyd. Lime . ....... : 197 1360 575 41d
Sand ....... ) ; \
Cement ... e 30 1‘ :
Hyd. Lime .30 182 1326 | 703 ald
Sand ......iil... 600 ) |

Use or Brocxs ix BUILDING

From the foregoing 1t 15 evident that no other
building material compares i cheapness and prac-
tical usefulness with hollow concrete blocks By their
use, burldings having all the advantages of natural
stone, substantial, comfortable, safe, and everlasting
eosting nothing for repairs, may be built at about
the same cost as dangerous, uncomfortable and
perishable frame structures. Why, then, 15 any
ather matenal used, and why do we not see thou-
sands of concrete block dwelhngs springing up mn
our cities’? The answer to this question 15 to
be found m the ugly and unattractive character
of most of the block buildings thus far erected.
Something more than a good bwlding matenal is

m block and monolitiue form, that the scurce of
a true American style of architecture may iwe
found

Yessel Construction Returns.

Accordmng to veturns compiled by Lloyds
Register there were, cexcludmg warslips, 3512
vessels of 1,264,767 tons gross under construction
in the United Kingdom on September 30th of last
year, as compared with 569 vessels of 1,409,456
tons gross on June 30th, 547 wvessels of 1,401,882
tons gross on DMlarch 31lst 515 vessels of 1,333 750
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workers mght grasp 15 full sigmficance. For in-
stance here are the district totals for five consccu-
tive quarters —

Sep 30, Dec 31, Mar. 31, June30, Sep 30
1903 1903 1906 1906 1906
Tons  Tons Tons  Tons Tons
Belfast 213,530 194,510 171 130 166 790 132,540
Barrcw y
}&?{}fﬁét 2560 3,240 3000 4010 4,040
ton
Clyde 486,070 503,335 337,836 527,930 515,241
Harile- ]
pook 63 370 76630 84 620 80,815 56,460
Whithy )
Tees 84,220 88051 95,243 92,8539 74,843
Tyne 233,915 233 804 265,547 283 216 232,613
Wear 169 835 174,109 187 766 179,864 190,389

The esammation m bankruptcy of a Wolver-
hampton builder recently revealed a state of sim-
pheity on the part of the debtor which one would
hardly expect 1o find i a business man In the
course of ns evidence he stated that he replied to
an advertisement of a Bumingham loan society
In reply to his letter, a representative of the society
came over to Wolverhampton to see him. In the
course of the mterview the loan society’s represen-
tative advised him to give a il of sale on his
household furniture and trade effects. He sad
they could arrange the loan cheaper that way, and
he could pay 1t back as he liked. He (debtor) then
went over to the office of the loan society’s sohcitor
m Birmingham, and there signed an agreement for
a lean of £35 The agreement was not read over
to him, neither did he read 1t himself. He under-
stood that the loan of £35 was at five per cent.
per annum mterest, but he had since learned that
it was five per cent per month. If there were
many such simple souls :n business there would
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needed to make aninviting dwelling, pleasmg to
the eye and a pride to the owner. The chief lault
of block structures 18 monotony. A square house
made of four block walls, with blocks all of the
same size and made from the same mould, windows
equally spaced, and the same everlasting blocks
used for prazza posts and perhaps perched en the
roof to form an open-work cornice, reminds one
of the houses chuldren build from the wood blocks
of the nursery, What 1s needed 1s vanety and
artistic design. No other matenal 15 so capable
of this as concrete, for blocks of any pattern and
shape, also columns, capitals, cornices, fnezes—
all these can be turned out by the million at a
trifimg cost, if architects will only tell us what
make There are multitundes of people about to
buld who would adopt eoncrete blocks withont a
moment’s hesitation 1f they could see something
tolerable 1 the way of design, Here the block
industry 15 under a heavy handicap Architects
are slow to take up a new material and study 1ts
capabalities and to change their habitual styles of
des:gn to swit its requirements. Domestic archi-
tecture e stone 18 a branch of art which has been
but slightly developed m any couniry, and yet 1ts
possiinbities seem to be unlimited 1t is, of course.
only a question of time when many architects will
see the opportunity which this material oifers and
the advantage to be gamed by making a specralty
of this new type of construction Without thewr
assistance the block-maker 1s helpless, and the
growth of s business must be slow  Perhaps it
may be 1n the artistic utilisation of concrete, both

THE GREAT TEMPLLE, TANJORE.

tons gross on December 31st, 1905, and 474 vessels
of 1,325,328 tons gross on Sept. 30th, 1905 The

returns, remarks Syren and Shipping, merely com-’

parc the totals of the two Septembers, and {rom
these 1t appears as 1f there had been a gradual
dechine from 1,325,328 tons to 1,264,767 tons  But
as the figures which we have given show there
was a shght revival, which 15 now apparently sub-
sihing  Of the vessels on hand 478 of 1,253,531
tons are steamers and 34 of 11,236 tons saling
vessels.  One of the steamers, representing 500 tons
1s of ron and 14 of the sailing vessels, representing
1400 tons are of wood or of composite construc-
tion  The rest of the tonnage 15 steel the fune
total, 1t may be pownted cut, came to within about
4000 tons of the record of September, 1901, Cam-
pared with 1t the total 15 now 144 000 tons down
* No such striking decrease within one quarter
kas,”’ says Lloyd's Regester * taken place m the
shupbuwilding mdustry of the country lor the past
22 years, it being necessary to go back to June
1884, to Hind so rapid a diminutbion of the work
on hand” Consudering that wages questions ale
““local 7’ problems and that their solution depends
or ought to depend, on the amount of work on
hand, we think Ligyd's Register weuld be well ad-
vised to amend Table IT =0 as to show the fluctua-
tions from quarter to quarter mm each district  We
do not say this i any spirit of dissatisfaction wth
the 1eturn as 1t 15 We inclime to the siew that
Lloyd’s teturns would make the basis of a first-rate
shding scale and we should hike to see the compmla-
tion s0 clear that the meanest of the shipvard
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GREAT TOPE AT SANCHI.

appear to be need for an elementary text book of
commercial practice, which should mclude such
obvious maxims as *‘ Do not sign documents you
have not read ™ " Note carefully the difference
between monthly and yearly rates of nterest.”
The story might be useful also of the moneylender
who was always content with a modest five per
cent It was an attractive modesty until one dis-
covered 1t to be quarterly Then the sweetness
of 1ts simpheity disappeared

Preserving Wood with Sugar.

The latest method of preserving wood 1s to treat
1t with a solution of sugar The material to be
treated 1s put into a cage and the latter plunged
mto a boiler, wiich 15 then clused, and a solution
ol beet sugar mtroduced The hqud penetrates
the pores ol the wood, and as would appear from
the results of microscopical examination, undergees
some sort of nmion with the fbrous substance, as
no traces of sugar crystal are found after the process
1s completed The wood 15 then withdrawn from
the bouer, and dried m an oven, which 18 regu-
lated to difterent degrees of temperature, depend-
mg upon the nature of the materal submitted to
the treatment Itisclaimed that weod thus treated
15 no longer porous, can be worked without shrink-
g or crackmg and 1z permanently protected
against decas
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Astronomy

Notes of a Lectine deliwered by Si1r RosnrRT Stour, KCM G

of _’I‘o - Dray.

under the auspioes of the

Wanganui Adstrononncal Sociely, in September, 19006

\

PART T1
OnE class of beautiful objects 1s the doublle stars
Many thousands of double stars have heen cata-
logued Most of the catalogued are binary somie
are, however, multiple. Are they all physically
connected ?  Some astrenomers say s0  Faw seen
as double or triple are not connected.

To the great credit and honour of Wanganu
from 80 to 130 double stars, not Intherto catalogned
as such, have been observed by DMessis Ward and
Jobsin, two of the Wanganui astronomers

The orbits and length of tume that bmary stars
take to revelve vound each other have in the case
of a few of these double stars been calcvlated
Some, 1t 15 said, tale 11} vyears to complete their
revolution, others even 1000 years.

Some of the scolar systems have two suns, some
three suns, revolving the one round the other, and
there are some stars that have companions that
are not shmmmg as they shine. One of the most
notable of this class 1s Sirins  Sirus has what s
called a faint compamon. Another one 15 Procyon
Tt was noticed in reference to Sirrus that the star
did not move with a umform and proper motion,
and th= astronomers determmed that thig irregnlar
motion must be caused by some satellite near but
they were not able to see any The discovery of
his dark companion came by accident A very
fine telescope was made 1 Massachusetts, and the
son of the maker was lookimg tbrough the new
telescope when he observed a faint compamaon near
Sitius Tt was m the posihen "that astronomers
had from their calculations predicted  In Procyon
the astronomers had also stated that the vanation
of 1ts motion must he due fo some satellite near
it, and 1t was not until 1895 that Schaeberle found
the missing satelhite through observations made
with the Lick telescope in Califorma

Perhaps the most striking object m the sky
{at present) 15 the planet Saturn Tt 1s uulqué
There may be other planets that have a ring round
them, but none save Saturn 15 visible to us  The
ptanets round the suns other than our own sun we
cannot see, save the satelhtes of the planets of our
solar system. Saturn is surrcunded by a ring or belt,
beautifully radiant. It looks as 1f the planet hung
in the belt. and youw will not grow fired 1 locking
at it for its beauty and uniqueness  This ring or
belt consists of mnumerable small moons each
kept in its place by the law of gravitation  Saturn
is well supplied with moons for 1n addition to thus
belt, which, it 1s said, 15 about 40 mules n depth
and 40 000 miles in breadth, 1t has ten moons—one
of them pretty large, namely, Titan

After vou have exanmuned the clusters and Saturn,
and perhaps looked at Venus, Mars. and Uranus
vou may have yvour attention directed to some of
the Nebulee They were once thought to be clouds
of stars, but they are clonds of gas in process of
being formed into stars.

One of the finest is the nebula m Orion  Every
one knows the constellation of Grion—it 15 perhaps
the finest i the sky. In summer and early winier
we see it every clear night ; vou cansee1tin October
in all its beauty about mudmght. Onon was
known to the ancient Babylomans and Semites, and
18 referred to in that ancient drama the Book of Job
In it are most beiwuniful stars  Betelgeuse
is a bright red star, and the star Theta 1s a2 multiple
star. You can easily see four distinct stars. and
it 15 said that some observers have seen seven.

The nebulze in Onon in Andromeda and wu Argo
are the only nebule that can be even dumly dis-
cerned by the naked eye Each looks hike a {ant
Blar or small cloud round a star in each of the
constellnfions named. When you examine them
by the telescope you get some canception of themr
vastness and beanty

Prof Ball has thus spolen of the nebuly i Ornon
“ The earth sweeps round the sun 10 a mighty path,
whose diameter 1s not less than 183 400 000 miles
T.=t us imagine a sphere so mughty that ths circle
would just form a girdle round 1ts equator and let
this gigantic globe be the measure wherew:th to
comvpare the bulk of the vast nebul1 of Oron It
cn be demonstrated that a nullion of these mighty
globes rolled into one wonld not equal the great
nebula in bulk, though how much greater than
this the nebula mav reilly be we have no means
of ascertaming ™

Andiomeda s not a constellation very often seen
m our southern skv  You will see 1t 10 the eveinngs
m September October, November and December
Tt 15 night north of us now, and linked to Pegasus,
vou see a large square, and two of the stars
m the sguare—one sile belongs to Andromeda  The
nebula wm Andromeda 1s also a most remarkable
one It 1s thought that m this nebula we see a
stage m advance of the nebula m Onon, and that
stars are nearver formatron It 13 so distant from
us that light from 1t will take 160 yvears to reach
us The diameter of the nebula 1s 333,000 times
the sun’s distance from the earth Light would
take five years to pass from one side to the other
of the nebula, that 1s, the distance 15 30 nlhons
of miles, that 15 more than the distance of Alpha-
Centann from us

There 15 a fine nebula 10 Sagittanius.  The formes
of nebule vary. Many are spiwral m form. The
spiral form s the first step towards the formation
of a sun or star  About 300,000 nebule have been
observed, and 75 per cent of them are spiral m
form Then there are ring nebul—nebule m the
form of nngs ~ One beantiful one 15 near Vega m the
constellation of Lyra or the Lyre It s hali-way
between Beta and Gamma of tlus consteliation.
There 1s another 1 the constellation of the Swan—
Cygnus

Then there 1s the great nebula m Argo, round
the famous varable star of Argus vou can see now
low m the horizon m the south-east, about 10 p m
The bright star Canopus 1s m this constellation
In the brightest part of the nebula thete v an
openmg known as the Keyhole Regaiding thus
nebula Sir John Herschel, i tus " Outhnes of
Astronomy,’” says ' Tf placed at the distance
I have assumed for the nebula 1n Andromeda, 1t
must fill a vast extent of space, a space compared
with which ounr solar system smks into msigmfi-
cance "’

This nebula, as seen by Sir John Herschel at the
Cape greatly impressed him. He say». "It is
not easy for language to convey a full impression
of the beauty aand subhmity of the spectacle which
this nebula offers as 1t enters the field of view of
a telescope fixed m right ascension, by the diurnal
meotion, ushered in as it 15 by so glonous and m-
numerable & proscession of stars, to which 1t forms
a sort of chmax, and m a part of the heavens
otherwise ful! of mterest.”

One pecuhar feature of this nebula 1s that 1t has
changed 1 appearance smce :t was observed by
Swr John Herschel i 1834-38. Mr Russell, the
astronomer of Sydney noticed m 1871 that part
of the cloud had disappeared.

There are two objects that you see m a cloudless
night hike two clouds. They are the Magellamc
clouds, or Nebecula Major and Nebecnla Mmor,
In the larger cloud 1s a famous nebula called
30 Doradus

It has been descibed by Sir John Herschel ** as
one of the most singular and extiaordinary objects
which the heavens present ” It has a keyhole per-
foration hike the nebuly m Argo etc, and because
of tts convolutions has been termed the *‘looped
nebala 7

The larger cloud shows evidence of a spiral struc-
ture and the smaller cloud has, 1t 15 said the same
structure. In both of the clouds numerous small
stars are mixed up with nebulous hght

(4) What is a nebula? Tennyson
“ Princess ’’ has sad -

fus

This world was once a fluxl haze of hght

Till toward the centre set the starry tides
And eddied mto suns, that wheeling cast

The planets

And this, 1n some respects represents the theorv
af the nebula to-day It 1s that a nebula 1s a fwd
haze of vast extent of burning gas but as this gas
cools suns are formed, and that the suns cast oft
pieces which form mto planets  This was explaned
by Prof. Darwin in his presidential address at
Capetown and Johannesburg when he dealt with
the thennes of astronomucal evolution For ex-
ample he stated that the moon scpaiated fiom
the carth gradually and that at first 1t wonld he
only a few thousand muiles away  This took place
accordmg to him, perhaps about 300 to G
nulhons of vears agc

Closely connected with these double stars w3 the
question of vanable stars Some stars vary :n
magmitude  What 1s the cause ? It 1s sad that

some dark body comes between us and the star,
50 seen to vary m brightness Some five hundred
stars have lLeen observed as vanable stars, and
thew number 1s being yearly wncreased. I men-
tioned the new star in Perseus, that is not a var-
able star A star that suddenly blazes out 1s called
a new star, amnd, so far as our record extends, no
star has blazed out twice. But some stars have
regular periods of brightness and dulness. Is this
varnability cansed by an echipse * That s the
theory Some dark body, perhaps a dark com-
panion, mtervenes between us and the stai, and
thercfore we lose 1ts ight There are many types
of vanable stars, and I must refer yon to Newcombs’
work on the stars for a full discussion of the subject.

Are there then dead suns in the umverse ?  dMost
astronomers say there are. 1 notice 1 a
number of Nnowledge—m the July number of last
year--that Mr Gove, the author of several well-
known astronomical works states that the existence
of such dark bodies has not been proved. He does
not say there are none, and 1t appears to me the
existence of such bodies 15 the most reasomable
explapation of variable stars  Ball goes the length
i his book on the heavens to state that there may
be dark masses of matter not sphencal o shape,
and this may explan why we see dark patches or
rifts m some of the nebule

We know of one dead world, the moon, which
appears a luminous body to us because of 1ts bor-
rowed lhght from the sun If we admt, and we
must adnmut, that the stars pass through vanous
phases, why should we not accept the theory that
there are dead worlds, dead suns?

There may be thousands or hundreds of thousands
of such

The evistence of such bodies has an nteresting
connection with what has been observed, namely,
the sudden appearance of new stars. There is a
record of sixteen new stars having been seen, that
15, stars suddenly appeanng where 1o stars, or stars
of a small magmtude, had been seen before The
earhest one recorded was discovered by the great
Damish astronomer, Tycho Brake i 1572 i the
constellation Cassiopera. Its mstory 1s the history
of them all It was first seen by Tycho Brake on
the 11th November 1572, and was then a star ot
the first magnitude as bright as Canopus. Tt con-
tinued to wcrease m brilhancy till 1t was as bright
as Venus—rthat obiect of heauty we now see in
our western sky It was wisible in day-hght. It
bLegan to fade 1 December, and finally passed out
of sight in May

In 1901 a new star was discovered, as I have
stated by Dr. Anderson from observations made
by lam m Edinburgh and 1t was the brightest new
star discovered since Kepler's star in 1604. When
first seen 1t was a star of the second magnitude m
the comstellation of Perseus In two days 1t in-
creased n brilhancy &l it was the third brightest
star on the northern sky Then 1t began to fade
away In March it was of the third magmtude,
i April of the fifth, and 1t faded till 1t was of the
eleventh magmitude There was a star of the
eleventh magnitude wliere 1t blazed out, so 1t rose
from the eleventh to the first magnitude mn three
davs

How 1s the advent of these new stars to be ex-
plained * The suggestion 1s that through a collision
of the star with perhaps one of the dark ones that
have been referred to there 1s a sudden outburst
of flame Another suggestion 1s made by New-
comb e savs that 1t 1s “ probable that stars,
Tlike our sun, have somewhat the character of masses
of gas confined under enormous pressure as if they
were hollow globes of highly heated and compressed
gas.” and “1f by the fall of a foreign body, an
opening 15 suddenly made m the shell, the mtenor
gases will burst forth ” He does not venture fo
give this as a solution of the appearance of these
new stars. It 1s only a suggestion,

One suggestion made as to the creaton of sfars
15 that two dead suns may colhde and form one
new hot gaseous body, or star, and thus, though
there would be one sun the less, we would have
a live one mstead of two dead ones If this 1s
happening we may see endless succession of hie
for so long a trme that 1t nray be called Eternity
for our mmd cannot fix a time when there will
cease the new stars new suns and all that follows
from such a creation, an evolution of star-life
from the mntense heat of the highest-known heated
stars through mynads of ages, till we have fluds
and then sohds muallions of years giving thewr
orginic  life, vegetable and ammal Then
myrinds of ages when Dbfe will be no more and
agam a dead sun, and then after myrads of ages
the process of another evolution from death to hie
And so the nmiveise 1§ without beginming and with-
out end

Some may say that it is a sad outlook that just
as man, throungh myrads of ages of development
and avilisation, becomes only a lhttle lower than
the angels that decav should set m or a cataclysm
happen, and that all the fruits of the long evelution



should pass mto nothingness. Is it Nature's way ?
Who knows? Our duty lies before us. It 15 to
work whilst 1t 15 to-day, and to do our work as
best we can and be kind. The destiny of the um-
verse s not m our hand ‘e are a very humble
part of the immensities that surround us.

The wvastness of the mmverse, the distances of
the stars, their sizes are overwhelming to us Is
it any wonder that a German was led to exclaim
“ I will go no further, for the spint of man acheth
with this infinity. Insufferable is the glory of God ,
let me lie down 1n the grave and hide me from the
persecution of the Infimte, for end I see there 15
none "’

We can see systems heing formed and systems
dead, and with the aid of the spectroscope we mas
trace drfferent stages of star development A pic-
ture 1n Naismith’s Astronomy may give us some
1dea of the time 1t takes to make a planet suitable
for life  If orgamc hfe has existed for 500 millions
of years on our earth, the evolution of the earth
from a superheated gaseous body tilt 1t was fit for
organic hfe may have taken trllions of years—a
time so great that :t 1s beyond our comprehen<ion.
Truly 1t may be said that in the universe a day 1s
as a million of years, and a milhon of years as a
watch in the night A nulhon years 15 to us nfin:ty.
We think the civilisation of Egypt old, and beyond
our comprehension 1s the age of some of our fossls,
but what are the ages of Egyptian civilisation and
of the oldest specimens of orgamic hfe compared
with the age of the world? There can be httle
comparison  What theory can we have of the end
of the world any more than of the begmnning?
We mav spin theories, but 2 solid basis of fact for
any conclusion we have not The recent scientfic
discoveries in physics and chemustry have altered
our conceptions of matter and of ife.  And m view
of these we should hesitate to say anythmg about
either the beginning or end of the nmverse. Had
it a begmning » Will 1t have an end * I doubt 1f
we can concetve of a time when the universe was
not, and T also doubt if we can conceive of a time
when it will not exist

Day by day, I may sav, our knowledge of the

universe. of 1ts potentialities, of 1ts Tudden
powers is extending I see that m a recent
number of the Atantic Aonthly there 15 a

suggestion by Prof See regarding the heat of the
sung thai was not the view of physiaists even five
years ago. He beheves that the sun has not vet
reached its maximum of heat and that the years
of its decadence are far off. Perhaps 30,000,000
of years after this 1t may have got cold

And we all know of the discovery of Radmm and
of Helium and how the discovery of these metals
has altered our whole view of the age and {uture
life of the suns and of the stars. And who knows
what other midden things 1n nature may not yet
be laid bare. Let me give you one illustration that
was given by Prof Darwin m his address about
rachium ;: 1t will make us appreciate the potentiali-
ties and powers of the universe of which a few years
ago we knew nothing It 15 smd that the energy
expended in towing a ship of 12,000 tons a distance
of 6000 sea miles at 15 knots an hour is contained
in 22 oz. of radium Tt would take about 5000 tons
of coal to perform the same operafion.  And radium
and its power were wvnknown twenty vyears
ago.

gOur attitude must be that of the patient observer,

ever remembering that our knowledge 15 hmuted
and ever will remam lunited, and that 1t 15 a very
poor conception of the universe that even the
brightest of the mtellects of men can ever attain
If there 15 one study more than another which
should make us humble and pomt out to us the
littleness of man and the insigmficance of the earth,
it is the studv of astronomy.

We somehimes hear or read of people makmg
confident and dogmatic statements as 1f our earth
and its life were all ; and that the rest of the uni-
verse was of no account Do we realise that as
comnared with the seen universe—and who dares
venture to say what 1s unseen ?—our little earth
is not as large as the smallest particle of matter
that can be seen 1n the most powerful microscope ?
Tt would be a good thing T often think if the study
of astronomy were populansed Tt might rid us of
much dogmatism and make us humble when we
become observers of natnre and her ways

Some people say that astronomy leaves no place
for Deity or for abodes for the Blessed Others
claim that 1t stimulates the rehgious emotions
A clergyman has thus rephed to the forme:
assertion -

Go not, my soul, in search of him
Thoun wilt not find him there

Or in the depth of shadow lim.
Or heights of upper air

For not in far-off realms of space
The spirit has its throne ;

In everv heart i1t findeth place,
And watteth to be known
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Thought answereth alone to thought,
And soul with sonl hath Jin,

The putward God he findeth not,
Who finds not God within,

And 1if the vision come to thee
Revealed by mmward sign,

Earth will be full of Deity
And with his glory shine

Thou shalt not want for company,
Nor pitch thy tent alone,

The mdwelhing God will go with thee,
And show thee of his own

Oh gift of gifts! Oh, grace of grace
That God should condescend

To make thy heart his dwelling-ptace
And be thy daily friend!

Then go not thou n search of hum
But to thyself repair,
Wart thou withm the silence dim
And thou shalt find him there
F. L. Hosmer,

An old philosopher said the eye sees what the eye
15 prepared to see, and 1 doubt if a man's religion
1s changed by the study of astronomy We will
read mto the stars our creed

T know no study so glonous, so uplifting, or s
impressive as astronomy. A man who communes
with the stars will get 1deals that must be of im-
mense service to him 1n his pilgriumage through hie
Emerson that great New-England prophet, sawd
that ‘Every one should hitch s wagon to a
star ' Haigh wdeals mn lhfe were needed by men
Mav there not be a practical, as well as an idealistic,
apphcation of this aphomism? Let us keep our
eyes on the stars May they not gmde us all and
be a help to us armgd the troubles and temptations
of our existence ?

But whether the stars will be an ethical help to
us or not they wili ever brighten our imagmation
and develop our @sthetic and artistic sense.  Has
nat Shelly told us what we see?

Palace-rooi of cloudless mghts'
Paiadise of golden hghts

Deep immeasurable, vast,

Which art now and which wert then'!
Of the present and the past

Of th’ eternal where and when—
Presence-chamber, temple, home,
Ever canopying dome

Of the ages yet to come'

Glorious shapes have hifie n thee
Earth and all Earth's company
Living gloebes which ever throng
Thy deep chasms and wilderness
And green worlds that ghde along
And swift stars with flashing tress,
Icy moons most cold and bright
Alightv suns beyond the night,
Atoms of mtensest Iight

Wireless Telegraphy at the North
Pole.

WIRELESS 15 entering largely into the plans of Arctic
explorers and promuses {o be a very necessary part
of thewrr operations Heretofore the explorers in
their hazardous dashes north have been cut off from
communication with the world

Now, Mr Walter Wellman who 15 to make the
attempt n an awrship will take along three wire-
less experts with a complete De Forest outfit and
establish a chain of stations so as to enable hum
to keep constantly in touch with civihsation  In-
cudentally 1t will pernut lum to seml at once the
news of any achievement The first station will
be estabhished on the Arctic steamship Frithiof,
which will be anchored at Spitzbergen while the
arrshup 15 northward bound A second station will
be at Hammeriest Norway the most northern-
most point m Europe, which 1s already a cable
station Instead of sending the message up, as
is normally the way the explorers will have to
send their messages Aown  Wires tralling down
from the hull of the shup will be the substitute {or
the steel mast usually employed to send wireless
messages Mr Wellman will send as many messages
as possible to the Spitzbergen station. Each
message will give the exact lengitude and latitude
of the explormg party If the messages suddenly
stop comung 1t will be an indication that some
dhsaster has befallen the party, and 1t will be easy
for the relief expedition to locate 1t

A polhiceman's club with a electric light i the
handle 1s & late invention If 1t proves a success
the search-lLght lantern may be dispensed with.
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industrial Betterment.

By H. E. ]J. PorTER.

No good business man can justify his taking up
a lme of work which, as the term ** welfare work ™'
imples, has no direct beAring upon his business,
but, on the contrary, 15 directed towards improving
his employees’ condition, and which, he may deem,
would be considered a mark of presumption on
his part if he should attempt 1t, On the contrary,
every busmess man now-a-days 15 compelled by
the exigencies of competition to adhere closely to
his direct lire of business, He cannot digress, or
his competitor will take advantage of the lapse,
and he will soen find himself hopelessly 1in the rear,
and will have to close up lis plant or run it as
2 charitable institution. IFor these reasons many
employers have not only considered the adoption
of so called * welfare-work’ unfavourably, but
look upecn the whole movement with dersion,
and this attitude of mmd has been brought about
largely through the fact that they have been musled
m their understanding of the purpose of the move-
ment by the unfortunate appellation of the work
embodied 1 1t. These various attitudes are all
wrong, and their falsity 15 due to the rmusunder-
standing of the rationale of the movement. Just
now 1t 1s necessary to make the point very clear
that there are no features covered by the term
“ welfare work” which have not been thoroughly
proved to be a good investment, and, therefore,
of betterment to the enterprise, There 13 nothing
philanthropic or chantable whatever about them.
They are simple immprovements in the manner of
conducting the business. As such 1t 1s not proper
to call attention to them by advertising. A man
should advertise his business, not his methods of
conducting 1t. And yet there should be no hesi-
tancy on the part of any manufacturer who has
bettered his conditions by the adoption of these
features to let that fact be known. It should be
a benefit to um te advise the public judiciously
that lis product 15 turned out under the best condi-
tions and by a high class of operatives. For it 15
now recogmised as a fact that the best work 1s
performed only by the best class of help, and that
this class will work only under the best conditions,
In view ot the foregoing, employers need not be
deterred from the adoption of these features by
the feeling that they would be diverting either
thewr attention or their money from legitimate
business channels. Too often have enterpnises on
the point of fmlure been resuscitated and brought
to a high state of success entirely through the
adoption of idustrial betterment {eatures.—
Cassier's Magaxine.

Machinery to Roll Glass.

An invention for drawing molten glass out of
the furnaces and roiling 1t mechamically, has been
sold to a syndwcate of plate glass manufacturers
for £200,000. The wnventor 15 a Belgian, Mr,
Fourcault, and the purchasers of his patent rights
are German, French, Belgian, and Bohemian manu-
facturers Omly high priced manual labour has
been able to do this work heretofore. In making
window glass the viscid glass was drawn out from
the furnaces and blown into cylinders by men,
and with plate glass the hot molten mass was cast
from pots and rolled to the desired thickness. The
new mechan:cal process 15 of conrse, much cheaper
and qucker The machine brings the liquid glass
from the pots and draws it between rollers, seven-
teen parrs of which tower above the pot. The
mass of hot glass gradually cools as 1t passes be-
tween the rollers, and emerges from them a great
plate of perfect glass, polished on both sides and
of any desired thickness Great promises are held
cut for this wonderful mvention.

;  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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MOTOR NOTES.

By ‘“ AccuMmuLaTor

Che Welhngton and Wawarapa Motor Co. Ltd
have succeeded to the bmsiness formerly known
as that of Jenkmson & Co Liud
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1 am informed that the ¢m: lewling the motaor-
car processton through the tunnels of the Maiure-
tanta (which formed the subject of an illustration
n last month’s ProARESS) 14 & siv-cylnder Naprer
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The Motorist 1s the name ot a new fortmghtly
review published by Argyll Motors, T.td  The first
number, ssned on November 10th of last year,
has reached this office and 18 ot a highly attractive
niture
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A new method of adjusting chans has just been
introduced by the famous Peugeot house  Instead
of the old left and nght-handed nut
placed on the radius rod midwas
between the driving sprockets anc
the back wheel, there 15 a very
neat adjustment provided on an
extension of the rachus rod which
projects Dbelind the axle. Not
only 1s it more accessible but
provision 15 mole easily made for
fitting a gear case
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A five-ton steam wagon was land-
ed i Dunedin a few days ago to
the order of Alessrs Ross and
Glendiming, who were first 1 the
southern ¢ty to recogmise the great
saving to be made by the use ot
steam trachion
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The voracious parasitic mscct, or
sprder, popularly known as a tick
and famihar i most hot countries,
has been scheduled m New South
Wales as an undesirable alien, and .
strict watch 1s kept on the frontier
to secure its exclusion 4 Brisbane
motorist with a 16 hp car was
recently stopped at the trontier by
the local ** tick nspector” and
condemned to forty-eight hours (uarantine wlule

NI THORMN

the car was undergomg the process of bemg
smeared the regulation number of Gmes with

disinfectant
% ¥ K ¥ K 4
The Czar of Russia 15 the possessar ot a bullet-
proof automobile, devised not for safety alone but
for comfort as well It 1s fitted up with a chest
of drawers, cabmet, easy charrs etc
® ok ok ok K %

In an advertisement 1 a contemporary, I notice
that one satisfied member ot the medical profession
in describing the merits of lus particular car, gloats
over the fact that his high-tension magneto 1
" gear-driven, and not, be 1t remembered, driven
by chams or belts—another very stniking feature
i a small car' Certamnly a belt-drniven high-
tension magneto 15 a stnking feature!
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Although the success of the recent Olympra Show
hns reduced the mterest taken by British motonsts
m the Pans Saldn, there 15 no doubt the French
exhibition will still attract automobihists from all
parts of the world Among British exhibitors will
be Argylls, who are tast gauung a footing on the
Continent as well as i the Colomes
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Unavoulable circumstances prevented the mclu-
ston of the new Straker and Squire cars m the
Tourist Trophy Race recently held i the Isle ot
Man., Messrs Straker and Squire Lid have there-
fore made arrangements for cariyig out a L0060
mules relralnhity trial under the auspices of the
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Automobile Cluly  s¢  that, irrespectine ol the
Scotrish 1rials, 1 winch ihe cars of dMessrs Sirake:
and Squire performed so satisfactonly, this club
trial will enable the cars further to demonstiate
\. their metits i the publc eye
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in a recent number of PROGRESS wele desciitbed
the advantages of substituting steam motor wagons
tor herse traction mnd the carnage of heavy goods
[t 15 gratifying to note that the satisfactory nwor k-
g of these m use 1 Auckland, Wellmgton and
Chnstchurch has caused numerocus enquiries to he
made for this class of vehicle
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After exhaustive enquiries and trials of vanous
wagons, by their engineer, the Rangitiker County
Council have purchased a wagon from Messrs
Norman Heath & Co, Wellington, who 1epresent
Messrs Sydney Straker & Squire, Ltd  Three more
of these wagons have been shipped to orders Te-
cetved from ifferent parts of the Wellington

Province
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Brittish motor-car manufacturcers ate just is-
coverng that 1t 15 necessary for them to build
special cars for trepical chmates 7t has now
dawned on them that coach-work wto which a
good deal of glue. to say nothing of varmsh neces-

YLROFT 30-H P OMNIBUS I'OR SERVICE LN THE HAWKLS

saiily enters, although quite peifect lor home use,
15 ot o value m the East Many firms aie now
importing motor cars mto India and other of our
great troprcal and semn-tropical dependencies, -o,
uniess buyers want to escape giievous disappomt-
ment, it 1s necessary m ordering a motor car to
have a distinct understandmg that all the coach-
work 15 to be constructed to withstand sery ditterent
condittons from those obtammg w the home
country
~ % k£ % %

Judgmg by the ncrease wt the use ol steam
wagons 1t 15 safe to predict that the time 15 not
far distant when by the use ol steam traction with
electnce, steam and petiol cabs, and other vehicles,
the old cider will change the congestion of tratfic
will be mumnnsed and we shall have our streets
cleaner and more samitary than at present
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Iwe of the laigest moter ommibuses 1m: New
Zealand are about to be put mto service n the

Hawkes Bay distnict Thev are constructed
throughout by MMessys ] 1, Lhormyeraft & Co,
and each ha- seating capacity for forty people.

the engmes have four cyhnders and are capable
of developmg 30 hp  The Dbuses have been
assembled and placed m runnmg order by the
Welhmgton and Wairarapa Motor Co Ltd at then
new garage 2 Cuba street, Wellington
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Now that large strudes have been made mwm the

realm of the mdustnial motor sehicle, the desna-
Bility of standardisation of paits 1 well woith

BAY DISTRICT
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serous consideration by manutacturers  The sub-
Ject was discussed at some length mn Molor Tiaclion,
andd 1t was adiocated that standardisation should
be adopted which would render many of the detals
on all makes interchangeable The matter, how-
ever 15 atfended with great difficulty
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lhe Kussell motor car 1s fast ganung populanty
m New Zealand, and the two mteresting photos
which we prmt in this issue, through the courtess
ot the agents, Messrs Magnus, Sanderson & (o,
depict tins make of car m two very useful forms

viz. as a hockey and golf brake, and as a char-
a-lraans Ihe hocltey and golf brake 13 made o

seat ten passengers comfortably, or, if required,
1t can be made 1n larger sizes. The horse-power
15 16 to 24 Fhe chai-a-banc 1s capable of seating
twenty passengers and 1s of 24 hp A feature ot
both cars s that they ave fitted with the Swinehart
tyres, which are made on the sohd principle, bat
have great resthency and have proven hghly
satisfactory for very heavy services,

40 h.p. Six-Cylinder Napier Chassis.

It 15 swrversally acknowledged that Brtish
machinery s supertor m durabiity and fimsh to
that produced 1 any other part of the world, and
m the construction of metors the Napier chassis
15 looked to uphold this reputation, representing
as 1t «does the highest possible standard of British
molor engineering

it 15 claimed that the six-cylmder Napier chassis
15 befter than any chassis made by other manu-
facturers at the present tume. This claim 1s not
made without proof beng given on each pomt.
The maternal and workmanship are an example
of the rehabihty of the highest British engineering
skill  The proof of this 1s that a guarantee 15 grven
for three years Not many chassis
will be found to combine so many
cefinements m detal with all-round
efficiency, which has resulted m 1its
gammmg such distizction m Inter-
national  Hill-chmbs, Rehability,
Speed, Petrol Consumptien and
other contests durmg the past
season which aie requisite to prove
the Dest all-round and most perfect
automobile at the present day This
ca1 15 not designed to shine merely
m one type of competition only
but to be efficient on all ponts.

In further proof of these facts it
will be remembered that no other car
has successfully run from Brnghton
to Edinburgh on top speed gear, no
other car of sinilar horse-pouer has
rur over 18 muiles per gallon of
petrol, nor run six hours through
dense London trafiic with the radiat-
mg water remaining 47° below bothng
pomnt all of which pomts are
certiied by the ACGB & 1

There are many poimnts 1 design
and construction m  which tlus
chassis  shows advancement, for
although many makes of chassis
may equal this on some pomts,
1t will Dbe tound that they <annot compare
with 1t 1 more than a few such pomts,
whilst i all other points the Napier will be found
to he undenably better,

The cybnders are cast m pairs with the njet
and esxhaust valves—which are the same size and
mtetchangeable—on the same side of the engine
and actuated by one cam shaft, on which the cams
are part of the solid shaft, makmg 1t mmpossible
for them tg become loose, as 1s the case where
they arc only keved on; while the whole valve ope-
rating mechamsm 15 entirelv enclosed and pro-
tected from dust, etc, and automatically lubr:-
cated

The perfected Napler Synchromsed Igmtion s
the sumplest form of electrical 1gmtion applance
that has yet been designed It has onlv one coil
whiclh, with the commutator, etc., 15 on the dash
and, therefore, casily accessible  This igmition s
the outcome ot several jyears’ experience and has
always proved entirely successtul m practical use
on the Napiet cars, giving, as it does, absolutely
even firng o all ¢ylnders

Fhe system of lubnicating the engine has alreads
been described i PROGRESS columns

Fhe Napier Clutch s all metal  Fhe faces Lemg
autematically oiled when the clutch 15 withdrawn,
which ensures absolute lack of vibration as 1t 1s
bemng wserted, and enables 1t to be shpped as much
as requuted 1 trathc without fear of any damage
ot burming the face as s the case it a leather clutch
15 shipped  Tmmediately the Naprer clutch is let
tully m tire ol 1= pressed mte giooves which aic
cut in the outer tace to r1ecerve 1t, amnd the clutch




grps firmly. By means of a double leverage de-
vice the clutch can be manipulated with the hghtest
possible touch on the foot pedal, thus domng away
with all the strain and tiring effect of pressing agamst
heavy clutch springs

Every detail of refinement for the comfort of
those using the car is considered, and the important
pomt of reducing discomfert from road wvibration
15 thoroughlv overcome by means of three pomt
suspension, the two long road springs bemng con-
nected at the rear of the framc by a third trans-
verse sprig, this system greatly minimising vibra-
tion thioughout the car. and malking the back seats
even more comfortable than the front seats, 1f
possible  In addition to this, Napier Road Equal-
1sers are fitted to all road springs which ehnunate
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esception of one or two other irms all are quite
evpeinnental 1m many cases not vet even having
run on the road

The Practical Man and the Technical
Press.

It sometimes happens that some matter-of-fact
peison whe 1 without any appreciation ol any-
thing that 1s not mtenscly practical, finds fault with
the techmcal press because fiom s way of secing
things, 1t 15 not technical enough  I'lns sort of

THE RUSSELL CHAR-A-BEANC OR OPEN MCGTOR ‘RUS.

all sudden jolts, and 1z fact cause the car to ghde
over the roughest roads, thus greatly mimmesing
the fatigue of travelling

The use of the Napier Transmussion, which has
been so freely copled recently, 1s adhered to
m this chassis, This transmis<ion, which was mtro-
duced by Mr Nap:ier in 1902, has the tlurd or tlop
speed directly driven from the engime crankshaft
to the differentral axle, without the use of any loose
gear wheels. Thus nrot only 15 the maximum
power of the engine fransmitted to the read wheels,
but the necessary noise of mtermechate gear wheels
is enfirely elininated The transmmssion shait and
differential run on ball beanngs, and the read wheels
are mounted on specially designed <ouble ball
bearings, which are practically frictionless

On this particular chassis the drive 15 trans-
mitted to the road wheels by means of a shaft,
but whether this form of transmission or the chain-
driven type 1s used, the price remams the same

A further Napler refinement is the sohd alu-
mmum dashboard, which has many advantages
over the old-fashioned wooden or pamted dash-
boards, which crack and warp with the heat ot
the engine, and are soon spolled by the o1l and
grease with which they are often smeated This
alumimmium dash 1s easily cleaned, cannot warp, 1
not affected by heat, grease, o1 weather, and always
looks well

The few pomts given above are ameoengst the
numercus interesting features amd rehnements
which will be found on this chassis, which, together
with the well-known advantages which are ob-
tained by the use of a correctly-designed sis-oy linder
motor, such as Flexibility, Silence, Eificiency,
Reliabality and abeence of Vibration cnables 1t
to be justiy claimed for this six-cyvlinder Napier
chassis that 1t 15 one of the most up-to-date and
perfectly constructed chassis of the year

The fact that over seventv manufacturers of
all nationalitzes are now noticing the sixv-civhndei
Napier by starting to experniment with and build
six-cylinder cars 15 sufficient  proot  that the
si1x-cy hinder Napier 15 1 advance of many motors
at present built

Above all, 1t 15 well to remember that good as
is the six-cvlinder principle at present with the

man 15 strictly utilitarrzan  He looks on the human
element 1n the world as so many machines for gandd-
g out work  Judgmg from observation with him
everythmg that does not fit mto lus pecnhar
methods of thought and of work are excrescences

which should not be allowed, and if by any chance
they should appear he considers thal he 1s domng

lns fellow men a kindness m promptly trymg to
suppress them A formula 15 lus delight as bemng
the only proper way of expressing any techmical
mformation that can be expressed by one, and he
1s ready to take issue with the man who uses a
figure o1 a letter unnecessanly even there When
the formula cannot be madc to express the desired
mformation 1t should then be put mto some other
condensed {form

There 15 a sort of food that 13 sometimes used
for certamn kmds of conditions, I ami not sure of
the proper <esignation for 1t, but I understand
that it 15 composes of meat and vegetables which
have been dried and pressed to such an extent that
a few ounces contam all the chemical valnables
winch were mn many pounds of the orngmal sub-
stances m their natural form This 15 the wdeal of
what the techmcal press should be to some peaple
Tt 15 well known that meat 15 a concentrated food,
and that turmips, cabbage beets watermelons and
most other vegetables are very bulky m propoition
to the nounshment the screntine man hnds in
analvsing them  Perhaps 1t 15 a nustake, and
some day some reformer will lead us from the erroi
ot our wavs bal at present 1t must be admitted
that most ot us bke to have a hberal quantity of
vegetables along with our meat, and so far as [
know the extremely compacted food 15 only used
by those so situated that 1t 1t not possible to get
any other kind It 15 kept and only used i an
emergency when no other kmd s available

To myv mmd tlus concentrated nuxtme well
tepresents the formula  The meat might be said
to be a repesentation of the simetly scientific
atticle  I'he segetables naturally stand for the
Iiterature which has not a very high scientific value
but which 15 consumed 1 large quantities because
it tastes good, and makes people ted good after
1t 15 taken

Wishing to payv the highest comphment I can to
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the technical press, I think of it as the mental
eating houses of the people  Not hotels, understand
me, but boarding houses The hotels more nearly
represent the book stores where you call for what
you want, pay for what 15 furmshed te you, and,
if your pocket book will stand 1t, get the dyspepsia
and such thmgs

If the boardmng house 13 m the lumber woods 1t
will set a different table from what one will, say,
m the centre of New York but mn any case 1%
furmshes food to swit the general run of people
who board there 111t does not 1t loses 1ts boarders.
Even in the lumber woods men will leave one job
and go to annther because the board they have
been getting 1s not to their taste

There s one other pecuharity with boarders
The man who does the most kicking and growlng
18 the dyspeptic, and the chances are that he 1s
eating entirely too much meat and other concen-
trated food. When the man who fills up on vege-
tables 1s not suited he hunts another place and
just quietly drops out, but the other fellow stays
and kicks and sets up to represent the valuable
part of the world

Beyond the choice of the things that are furmshed
1s the way they are prepared and served Good
covking and nice, clean service 15 of the highest
mportance to most people, and thers 15 no excuse
for anything else that pretends to be fit for public
patronage

There are fads and fads, and the fellow with
a fad 1s the kind of a fellow who will make the most
nowse, Here 15 a fellow who believes 1n talung lus
food raw  He wants all his information 1n formula

Here 18 the fellow who bebieves that the meal
eaters rule the world, and that berause some of
the greatest of the world's workers are also great
meat eaters, therefore everyone should stuff with
meat He would burden the weakling with the
food of the gant and wants every man to fake
a techmcal course whether he can digest 1t or not.

Here 1s the fellow who thinks the stomach should
be saved from most of its work, and be fed with
predigested food He wants all imformation re-
duced to the kindergarten level.

And here, worst of all, 1s the fellow who thinks
that what he does 15 the only thmg and that all
should be guided m therr eating by lus tastes. He
15 an insufferable boor i any boarding house, either
mental or physical

The wise boarder 1s a customer of the kind of
a hiterary boarding house that most nearly supples
Ins wants as he sees them He makes use of the
articles which appeal to us taste, and leaves those
that do not, and generally prefers the abundance
ot vegetables which are eas:ly digested to the con-
centrated foods It takes so much more care te
properly consume the latter, and 1f carelessly done
serious trouble 15 more apt to follow than wath
the more bulky matenal

Naturally, we expect the mass of articles i any
trade paper to pertain to the things that interest
the people of that trade, just as we expect the
food of a country to be composed largely of the
products of that country, but even here we find
1t 15 well not to be too narrow mn the matter, for
all sorts of tastes are to be satisfied

What sorts of things 15 1t that the erdinary fellow
remembers and remarks about? Is it the pro-
iound omne that may really contain a germ that 1s
to revolutiomise the world ?  Question hum closely
and the chances are that he did not read the learned
article at all, but he can tell you all about the de
vice that was used to make some job a little easier
and surer or the way i which some one made an
emergency repair under adverse circumstances He
understands the ‘“roast’ that some fellow gives
to some sister trade, and 15 set to thinking by the
one that 18 handed back m return

The trade paper 1s somethmng that 15 meaunt for
regular use It comes at mtervals and sets up
such a variety that we all can get somethmg from
1t to suit our taste 1t 15 not necessary to eat the
entire bill of fare to get a fair return for our money,
nor to read articies that are not interesting or
profitable to us just because we have paid for the
paper

There 15 one thing that each one has a right to
expect and that 1s that every thing 1s presented
m a proper manner (oarseness should not have
a place m any hterature as 1t ranks with poor
conlking

T have gone somewhat out of my way to give
my 1leas on these matters, for'the reason that
T hear some of the talk that comes from the fellon
who would ‘' scientific ' everythmg so that 1t was
as dry as dust, and I don't want um to make so
much noise that you may thmk he 15 everythmg
I do not want to nuss my "' vegetables’ when
I read H'ood Craft even if I do wonder a bt what
sort of pattern-maker puts three legs on a long
table such as M1 Rowley shows, T give 1t credit
for three The one coming bhetween the fitter’s
feet must be near the centre on that side, and my
magination pamts one at the far end of the nght
sice I cannot quite decide whether 1t 15 orma-
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mentation or peculiat shadow that makes the
streaks on the end. The patternmaker and the
fitter are so true to nature that I know the other
tlumgs must be, although I am not acquanted with
that particular style of table

Please, Mr Edttor, do not cut out the
tables,”—" Practique ™ 1 Wood Craf!.

it

vege-

Perpetual Youth.

Is the elixir of life, that dream of the medieval
alchemists ,to be among the acluevements of saence
m the future ? Not, of course, mn the sense of
averting death altegether, but of staving it off
of prolongmg the period of youth? Certain aspects
of the guestion are discussed by Dr Carl Snyder
m an article in the Monthly Review, entitled © The
Quest of Prolonged Youth.' "It may be ** he
writes ‘¢ that we shall never learn to avert old age
It may be, but there 15 no a priwr certannty
Whether we do or net, 1t seems possﬂ)ie that we
mav at least learn 1ts cause Of this we at present
know practically nothmg” Wesmann, Metchni-
koff, and Demange have put forward conjectures
on the subject, but no comprehensive theory has
yet been advanced. Weismann holds that death
was brought about by natural selection , that, for
the welfare of orgamsms, their increase must be
hmited. Even if thus explanation be admitted, 1t
takes us a very little way  We want to hnow what
changes take place 1 the organism that result in
old age and death Metchmkoft conjectures that
old age 15 the work of certain cells, which he calls
* macrophags,” that attack the most active ele-
ments of the tissues— bramn cells, hiver cells, kidney
cells etc.—and convert them imnto a sort of connec-
tive tissue unable to carry on thewr former tunc-
tions This liypothesis. however, 1s not yet gene-
rally accepted A more defimte theory is based
on some recent extraordinary expenments by
Dr. Woligang Weichardt, a German phy sician. He
submitted guinea pigs to exercise on a mimature
treadrmull until they feil dead from exhaustion
Then he concocted from the tatigued muscles of
the ammals a Juce or sap When ths juice was
mjected mto the vens of unworked gumea pigs 1t
produced 1n them all the outward signs of fatigue,
and 1n from twenty to forty hours they died Sap
prepared from unworked ammals had mo such
effect These experiments seem to show that pro-
Jonged muscular activity produces in the muscles
a poison which, circulating through the body of
an animal, causes its death In 1ts action it 15
evidently similar to the posons elaborated by bac-
terza. Dr Weichardt calls it ' Ermudungs-Toxm "
that 13, fatigne toxmm or poison. Following up
these experiments, Dr Weichardt showed that, as
1n the case of bacterial poisons, a very hitle fatigue
toxin mmjected mto the vems of an ammal acts as
an anti-toxmn Tt 1s possible to moculate an ammal
agamst fatigme. Anumals and even human beings
thus moculated are capable of much more pra-
longed exertion than they are without 1t These
remarkable results are curiously near a conjecture
by Metchmkoff, that cyto-toxins might be found
which would remforce the aging cells and stimu-
late them to renewed youth The beanng of
Dr Weichardt’s investigations on the greater
problem, that biologists have been approaching
from vanous pomnts of view, will be seen from
Dr. Snyder's remark that old age 1s, in some serse,
merely accumulated {atigue.

—

Aluminiam.

Up to the preseat time there 1s only one manu-
facturmg company m the Umted States engaged
1 the production of aluminium  This company
15 located at Niagara Falls. and has had a remark-
able development The mdustry began in tlus
country m 1883, with an output of only 83 pounds
This was nearly doubled mn the next year, and mn
1885 amounted to 283 pounds In 1890 1t had
grown to over 61 000 pounds ¢ 1 1898 to 920,000,

v and 1o 1800, to 7.150.000r pounds The estimated
output during 1905 reached the sum of 10.000,000
pounds, and the company 1s now mcreasing the
capacity of its plant in the expectation that by
the end of 1906 even the present enormous produc-
tion will be doubled

Luck 15 a fool; pluck, a hero.

T —————

NOTICE TO ADVERTISERS.

Change Advertisements for next issue should
reach © Progress” Office not later than the roth
anst.. otherwise they will have to be held over.

Pig-Iron Boom.

HUGE BRITISH EXPORTS TO
AND AMERICA.

GERMAXNY

Pig-iron 15 m the throes of a “* boom,” which will
1t 18 tondly believed. carry prices higher than for
vyears [t comes about from the busy trade pro-
ceeding abroad—m Germany especialiy —but Amer:-
can doings are now receiving a share of attention
to wluch they have long been a stranger

Fhere 1s abselutely not enough pig-rrom and
steel m Germany lo give cousumers what they
want

1f proof of this 1s needed one piece of evidence
will suffice From January to September, 1904,
there were shipped from Muddlesbrough close on
100 000 tons of common British pig-wron to Bel-
gium, Holland, and Germany, and the bulk was
tor the last-named couutry  Anotherproof is that
Germany, which until a few months ago, had
made a happy dumpmg-ground of the British mar-
ket 1s not only unable to ofter any 1ron or steel to
Britain, but 15 months behind with dehiveries alieady
contracted for, and British buyers are at their
wits' end to know whele to get what they want
as quickly as they want 1t

Six months or so ago the malhty of Geimany
to sefl to many Bntish unsers would have becn
almost a matter of mdifference, for Amenca was
then a seller To-day America, like Germany has
not an ounce of stuff to spare  On the contrary,
she has bought tens of thousands of tons of pig-
uon here

There secms really no one cause for the ' boom™
and the movement as a whole, can hardly be
analysed forther than to say that 1t 1s to all ap-
pearance one of the recurrmg petrodical visita-
trons of demand.

Shavings and Saw Dust.

A correspondent rases the questign ot what to
do with the large quantities of shavings and saw

dust mewlental to the working of saw mulls and
wood-ware factories, now that their use m the
furnaces of stearn Dboulers 15 echpsed by the

substitetion of engines drnven by producer gas.
He asks whether there 1s any cther use, winch m-
vention 1f not custom may suggest, to the factory
owner encumbered with the waste products of
s working In reply we have to remind our
correspondent that some years ago therc was a
remarkable example of the profitable use of saw
dust 1n Germany In the year 1902, this waste
product was used as fuel with good results It
was made mto briguettes, octagon-shaped, 6} m.
by 3% 1n. of a thickness of three quaiters of an inch,
weighing about half a pound In the district sur-
rowuding the factory where these briquettes nere
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made the schools were heated by them, the com-
bustion leaving very httle ash and proceeding with-
out a large flame, No bmding ingredient was re-
qurred, the saw dust being sinply dried and pressect
into the destred briquette state, and owing thus
to the absence ol tarry or oily substances there
was no smoke mm burming The weight of each
briquette ndicated the pressure under which 1t
took 1ts shape, and the edges—the authority was
the Tnited States Consul at Berne, Mr. Franken-
thal, who had investigated the subject and re-
ported—looked lhike polished oak The briquette
in fact, was heawvier than a prece of hard wood of
the same s1ize The demand created by the popu-
larity af the fuel exceeded the supply of saw dust
obtamable in the vicmty of the factory, and shup
[oads were therefore prccured from Sweden, and
cart loads from distant manufactories. Saw dust,
which previously could be had for the askmg, com-
manded a price as soon as 1t was known that a
certain factory could make use of it Even then
1t was profitable to manufacture the briguettes;
but unfortunately the factory was destroyed by
fire, and operations came to & stand still.  There
1s certainly room for an wnvention for the utilisa-
tion of shawvings, and peirhaps the enqury of our
correspondent may lead to some development m
thus direction

British Coal Trade,

The present year has been aun astonishingly success-
ful one for the British coal trade During the hrst
nme months total exports of coal, coke, and patent
fuel amounted to 42,872,853 tons, as agaimnst
36,679,755 tons dunng the same period 1 1005,
an mcrease of over 6,000 000 tons This 15 an
extremely satisfactory resuit, and 1t points to 1906
bemg a iecord year for the export trade As re-
gards the value here again the figures are distinctly
cheering as will be seen from the following table
extracted from the Board of Trade returns —

1905 1906
Coal £ £
\nthracite 649,379 868 300
Steam .. 14,196,453 16 957,004
Gas 2 340,835 3,088 778
Heousehold 508,872 558,347
Other sorts 617,442 872,430

Total coal 18,521,981 22,344 854

Coke

.. 385 699
Alanufactured fuel

197 163

424,974
648,045

Total of coal, coke &
manufactured fuel 19 404 8§43 23,417,878
As regards bunker coal shipments, the total for
1906 15 13,845,545 tons an increase of 774 178 tons

over last year's figure
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ALCOHOLIC FERMENTATION.

e— »

By Prrey B PHivsox, FCS

ALtHOUGH from time immemorial man has evidently
had a very extensive and practical knowledge ot the
phenomenon of fermentation 1t 1s only during com-
paratively recent times that we find any attempt
made to give a thecretical explanution of that
phenomenon

Needless to say these explanations were at first
as varied as thev were imcorrect and this can be
well understood when we remember that m the
days of the alchemuists all chemucal actions that
were accompanted Dby effervescence were called
‘ fermentations.”

Commg to 2 later period we find the -ubject
recerving a considerable amount of attention {rom
men of science, but as these theories have, m the
light of our present knowledge of the subject,
merely a historical interest, they may m a short
article of this descriphion be 1gnoied

In the year 1830 Lielng propounded the theary
that yeast was a lhfeless albummous body under-
gomg decomposition, the molecules of which are
in a state of movement and have the power of
mmparhing this disturbance of the equlibruum to
the molecule of sugar, and of thus splitting the
molecule up wnto alcohol and carbon dhoxide *
Tn spite of the fact that Schwann and Cagmard
Latour, following m the steps of Leeuwenhoek,
discovered by mucroscopical examination that yeast
consisted of cells, which under proper conditions
increase and multiply and have all the character-
istics of vegetable cells, Lietng’s theoty was ac-
cepted as a perfectly satisfactory explanation, and
had firm hold for tharty wyears or so, when this
hypothests was shattered by the publication of the
resulis of Pasteur’s epoch-making researches on
thie subject, which proved incontestably thatl fer-
mentation was connected with the wvital action ol
the venst, and although these conclusions hail
Ieen arrmived at by Schwann in 1836-7, 1t remained
for Pasteur by means ol extensive research to
prave that Schwann’s views were correct

Pasteur's theory as given 1n his publication
“ Etudes sur la Bieve” 15 as follows ** Fermenta
tion by yeast, that s, by the type of ferments so
called, 1s presented to us as the direct consequence
of the process of nutntion, assimuation and Iife
when these are carried on without the agency of
free ovyern

“ Fermentation by means of yeast appears, there-
fore to be essentially connected witix the property
possessed by the nunute cellular plant of perform-
mg 1ts respiratory functions somewhow or other
with oxygen existing combined 1a the sugar.” In
short, Pasteur's theory was that m the absence
of free oxygen veast had the power of taking the
requiredd oxygen from the sugar molecule and
therefore, to further guote from his book *°fer-
mentation 1s hfe without air” Pastenr mam-
tawned that yeast will only ferment m the absence
of free oxygen and that i1f there 1s present sufficient
frec oxygen for the requirements of the ycast cell
1t ceases to be a ferment

To better appreciate the differences that existed
Letween the opumon of Liebag and Pasteur en the
subject 1t will perhaps be as well to leave the
theoretical side of the subject for a few minutes
and study the structure of the mdividual yeast
cells themselves 1n bulk the appearance of yeast
15 familiar to most, but, if instead of viewing 1t
with the naked eve we make a microscopical ex-
ammation of 1t usmmg a strong power of say 3504
or G000 diameters, we shall fmd that nstead ot
appearmg as a homogeneous pasty mass, 1t 15 con-
sisted of mnumerable cells either singly or 1n groups

The cells consist of protoplasm enclosed by a
membhrane called the cell wall, this cell wall has
consiclerable resisting power, but may be burst by
pressing on the cover glass, when 1t will appeat
as a thin transparent membrane

It will also be noticed that some poitions ol
the protoplasm are clearer than others These clear
portions consist of cell sap and aile called vacuoles,
each cell usually showing one or two of them

The cell wall 15 continucus, that 15 to say thele
15 no opemng for the introduction of fcod, conse-
quently all food must be conveyed wnto the in-
terior through the cell wall by means of diffusion
or osmosis, therefore no food can be assimilated
by the yeast unless 1t 15 imn solution and 15 also
diffusable

Now, zll ammmals and plants for their nutrniment
require certain complex nitrogenous bodies known

* Besides alcohol and carbon dicxide, a con-
siderable number of by-products are formed, the
most important of which are gilycerme and suc-
cinic acid , so far httle 15 known as to how thes
are formed
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as protemns, witle tlus <hfference  that wlhereas
animals require protein bodies ready formed, that
1> to say they are unable to form protem, which
15 an orgamc compound, out of mmeral, the 1e-
verse 3§ the case with plants  This law cstabhshes
a tundamental diffcrence between the twe

In the case of yeast Pasteur found that while
yeast was capable of fermenting a solution of sugar,
after a time the yeast arnved at a stage when 1t
ceases to act as a ferment, although only a portion
of the sugar has been fermented  This was because
sugar contains no food available for its develop-
ment If on the othier hund the yeast 15 added to
a solution composed ot the tollowmg (Pastrur's
Saluton) —

Potassic phosphate 20 parts
Caleic phosphate 2 do
Magnesic sulphate 2 do
Ammonic tarirate 100 <o
Cane sugar 1500 do
Water 8370 do

10,000 parts

the growth and development of the yeast goes on
as reacdily as it would m a prepared malt wort
This clearly proves that yeast has this power, a
property common only to plants, and, m short, 1s
a plant  As to what position should be assigned
to 1t 1 the vegetable world, 1t 1s now usualty con-
silered to belong to the fungt Meyer creating
for 1t a new genus the Saccharomycetes

Yeast under normal conditions reproduces itself
by budding commencing m the form of a protube-
1ance on the cell Tlus protuberance goes on in
creasing until 1t assumes a sphenical form and
finally separates fiom the mother cell  Under
starvation conditions yeast has the power of form-
mg ‘;p()re%

To return to the controversy that raged between
the adherents of Pasteur and Lrelng wlile the
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not only that fermentation was caused by a minute
vegetable organism, but that no termentation could
take place without the mtroduction either by de-
sign or accident of the ferment {as opposed to the
theory of Spontaneous Ceneration current at the
time} and the importance of these results in placing
the fermentation mndustries upon a scientific basis
cannot be over-estimated

Althouwh Pasteur's researches were carned out
by means of cultures, 1t remained tor Hansen (a
Danish mnvestigator) to bring this system to a state
of perfection, the difference between the two bemng
that winle the former obtained hus growths from
minute portions of jeast, the latter evolved a
process by which his cultures were obtained from
a single cell with the result that he was always
certain that his cultures were absolutely pure and
represented only one type, a fact that Pasteur
coukl naturally never be certam of Hansen's
researches showed that there existed mmmumerable
types and sub-types of the saccharomycetes, and
although Pasteur had to a certain extent proved
this 1t remained for the later savant to satisfac-
torly classify them and discover means by which
these various types maght be identified.

Hansen further showed that while many of tnhe
saccharomycetes were useful, others on the con-
trary were exceedingly injurious, and he conse-
guently adapted his process of securing cultures
from a single cell, so that ““ single cell” yeast might
be cultivated 1 sufficient quantities for commer-
cral use and now many continental breweries are
usimng this yeast with great success This method
has, for reasons that need not be entered mmto here
not been extensively adopted i England, but
this 1n no way detracts from the value of Hansen's
worl

The next step i the solution of the problem
was the important discovery a few years ago bv
Buchner who by triturating yeast with quartz

TWO VIEWS OF HIGHLY MAGNIFIED YEAST CELLS

views of the latter scientist commenced to make
consuleralle headway and gamned some acceptance
In Germany Lielng contmued to make strennous
eftorts to overturn 1t and although he had eventu-
ally to acknowledge that yeast was a living organ-
1sm, he considered that this in no way affected
the conclusion that he had arnved at, and later
on {1870) he was forced to modify s views to
auch an extent ithat while he would not accept
the theory of Pasteur that fermentation was essen-
tially a vital action he renounced lhis theory of
1839, and attempied to explamn the process on the
assumption that during the hfetume of the ycast
there was formed within the yeast cell an enzyme
that eftected the decomposition of sugar  Why
the veast cell should secrete an enzyme to decom-
pose the sugar 1if 1t was lo derive no Lenefit trom
so omg apparently Lielig did not satisfactorily
explam nd tins was evidently merely an attempt
to wnggle out of an untenable position

Althongh 1Pasteur proved that yeast, or, as we
m-y now cail them the saccharomycetes, are hving
vegetable orgamisms lus doctnne that * fermenta-
tion 15 Iife without air ” was not so reacily accepted
and after a time was strongly controverted , but
it remamed for Adrnan Brown (Thrector of the
School of Brewmg at Birmmgham Umiveisity} to
prove by some striking expernments that fermenta-
tion always takes place with greater rapichty
those cases where the fermenting hyguid 15 well
supphied with air  T'hese results directly contia-
dict Pasteur's hypothesis that the activity of yeast
15 greafest m the absence of air  Prior to this
Pasteur’s theory was the usually accepted one, but
m view of more 1ecent mvesfigations 1t cannot
now lLe accepted without medifications , neverthe-
less too mnch prase cannot be given Pasteur for
the mvaluable research work he has done proving

sand Iieselguhr and water, and then submutting
this to a pressure of 400-500 atmospheres between
double filter clothes, cbtamed a fantly opalescent
hquid which had the power of ecomposing sugar
mto alcohol and caibon dioxide, and as this hguid
contamed mno hiving yeast cells, 1t undoubtedly
proved the existence of a soluble ferment or enzyme
within the veast cell capable of bringing about
these changes Buchuer has given this enzyme
the name of zymase

What the chemical naturc of this substance 1s
has not yet been settled, except that it 1s of an
albummous nature

In view of this discovery we must now conclude
that fermentation 15 cauwsed by the presence of
a rmamute vegetable orgamsm (saccharomycetes),
commonly known as yeast , this decomposition by
the yeast cell 1s only a vital action so far as that
the splitting up of the sugar molecule 15 necessary
for the nutrnibon and development of the yeast,
the actual brealing up of the sugar being brought
ahout by an enzyme (zymase) secreted for this
purpose by the cell itself although in what mannet
the zymase brings about this change has not yet
been ascertamed

It will perhaps be noticed that I have not men-
tioned the exceedingly mteresting moleculo-physical
theary put forward by Nagel, but as 1t cannot be
accepled after the discovery of Buchner, T have
accordmgly omitted 1t

The accompanymg itlustrations are taken from
“ The Microscope in the Brewery and Malthouse ™'
by Matthews and FEott They show typical
“fields  of Burton and London brewmng yeast
the latter a sample of deteriorated yeast, wn this,
apart from the worn appearance of the cells, a con-
siderable number of bacteria (the vanous rod-like
forms) can be observed
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Applications ¥
& for Patents.

THE following hst of applications for Patents, hled
m New Zealand dunng the month ending 13th Jan.,
has been specially prepared for PROGRESS

. 22181—A, Parker, Dannevirke
chine.

Ticket-1ssuing ma-

22182 C. Cooper, Mangatoki  Scales

22183—C. Harper, Guldford W A Disposal of
effluent from septic tanks.

22184—]. Attwill, Perth, W A Railway -ticket
dater.

22185—L. Decker, Sturgis, US A Whiifle-tree

attachments,

22186—F B Baker, Melbouine, Vic
substances under pressure

22187—W., C V. Harwood and 5 Reed, London,
Eng. Supplymg disinfectant to flushing-cistern.

22188—]. Layfield and A V' Crisp, Vancouver,
B.C. Cement bmldimmg-blocks

22189—H. DBraby, Sydney, NS5 W
burner.

22190—A. E Moir, Melbourne, Vic

22191—W. E Hughes, Wellington
port.

22192—H, E. Billson, Chnisichurch
for soles of boots and shoes

Ireatmg

Liquid-fuel

Milk-can
Bicycle sup-

Lapered plug

22183—S A, Bradley, Merngum, ‘i Frut-
camr'ying case.
22194—S. A DBradley, Merngum, Vic  Punnet

22105L-T. Sutherland, Wellington  Cooking-vessel

22196—M. Fry, Port Awanm  Sheep-race

22197 —G. Gilchnst, Invercargll, and J \ Jilne,
Alexandra South Water-motor

22198—R ] Turnbull. Dunedin
table

22199—T, J. P. Cobb, Masterton Foldhing crate

22200—C S. Bayley and W H Maikle, Auckland
Ticket-holder.

Rotary shaking-

22201—G. Stevenson, Christchurch  Bottle
22202—R. Hoplans, Dunedin = Vebcle-tire.
22203—C. M. Trebilcock, Malvern. Vic Malk-

bucket cover and strawner,

22204—] Eddey, Dunedin  Wire cheese-cutter.

22205—]. Graham, Auckland Street-watermg
method.

22206—W. B. Eyre, Auckland
keeping accounts.

22207—A. MclLean, Brae Sule

22208-—F. F Twemlow, sen
mer for ploughs.

22209—W. Robinson, Riverton Trollev-brake

22210—T. Smith, Dunedm Dmner-plate

Rendering and

Wheel.

Invercargill  Skim-

22211 —W. Wilson an<i T P Burke Dunedin
Egg-carrier.
22212—T R. Christie Dunedin = Skyhght

92213—A. H Imbert, Grand-Montrouge, France
Treating zinc and lead sulplude ores
22214—E. A. Holman. Opotiki  Cart-jack

299215—L Anderson, New York, USA  Hydro-
carbon-engine

22216—A €. Rame Melbourne Vic Germ-ex
cluder

22217—A Morgan, Palmerston North  Operating
electric bells.

22218—W. ] Prouse, Wellimgton Rusticated

boarding.

22219—A. C Webber. Marnckwville, N SW ool
for remeovimg and replicmg tires

22220—F. E Penfold, Svdney NS Hand-
sweeper for street-cleamng

22221—7 T Keane, Bendigo Vic Display ing
mathematiczal tables

22222 —United Shoe Machmery Company Patter

son US A  Machine for inserting fastenings

22223 S5 Marks, Leongatha Vic Tyoor or
gate holder.

22224—A. ] Webster Pirron Yallock, Vie  Milk-
ng-ba!

22225 R S. Badger Chrnstchurch  System of
advertising

22226—H E Parry Guldford W A
counting-machime

22227—D. Houston, St
Acetylene-gas gencrator

22228 -] D Jackson Prahran Vic
heater.

22229 H J Best Fiuzroy
sole sewimng-machine

22230—A. A Carson,
heater

22231—F E Mcl.ean, Henley
mouth-piece of teat cup

22232—A. Jack, Palm-rston North
tion from hydrocaibon mls

22283—F. W, Munt, Wellington

22234—] O Galbally
boarding.

22235—] S Plumner,
or stretcher.

“ompoun:!
George  Queenslind .
Bath-water
i Boot or shoe
Palmersten North  \Water-
Fastening  for
Gas-produc-

Stamp-atfixer
Wellington Weather-

Auckland  Portable cot

22236—] I Hitchen~, Petone \xe-handle
attachment

22237 —1T F MeGarva, Chrstchurch  Ciadle

22238—H, € Kettle, Dunedin  Heating water

from waste heat ot gas-engines

22239—R R Woodcock, Napier Flushing appa

ratus

22240—] B Davies Aelbourne Vic Spoutig-
hracket

22241—T ] Heskett, Biunswick, Vic Extrac-

tion of zmc from 1ts sulphide,
22242-—R O (Clark Hobsonville
earthenware blocks
22243 —R O Clark Hob<onwille
22244 R O Clark Hobsonwille
earthenware pipes
22245—R O Clark Hobsonwviile
for drams

Surlace-glazed

Yard-simks
Strengihening

Grate fastemng

22246 — James Hanslow Cambridge las Wire
gnpper a]ld strammer

22247 —] Mackie and \ G Huggins Riverlea
Milk-weighing can

22248—] Darnell, Brisbane Queensland  Boot-

heel

22240-C, Butters, London, Eng  Shimes-filter

22230—] S Heithersay, Adelaule S A Perpetual
calendar
22251—7T. S Humble, Geelong, Vic  Combustion

chamber ot gas-engines
22252—] W. Manley, New Barnet, Eng
Tudicatar.

Electrical

Milking-machine,
Potato, etc, peeler,
2556—C F Pummer, Christchurch  Centnifugal
separator

22254—3W Platt, Hrghbank
22

)

Artificial munnow.

232256—G Drummaond Waipaht
22257—T B Sutton, Rongotea Cardboard butter-
box.

22258—G AL Nichol Hawmti  Axe-heads

22259—F W. Smuth Blenheim  Mitk-samplel

22260—] Taucher Wellington Clothes-pegs

22261 —The Malcolm Fraser Wheel Syndwcate Ltd ,
London, EC Tire

22262—J T Hunter Wellington
rator

Magnetic Sepa

22263—] ] Weaver, Southport, Eng. Incubato:.

22264—R H. Lucas AMelbourne, Vic. Puncture-
seal

22265—3A LeBlane Cailton, Vie Funugating
rabbits

22266—S A M Rose Richmond, Vie and H B
Crowle, St Kilda, Vic Target

22267—H Quertier, Dunedin  Raii-cleanet

22268—H 5 Gnifiths, Wariti  Axe-head

22269—]J. F. P Berendsen, Wellington . Extiact-
mg gold from sand and gravel

22270—5% H Fiankland, \\'ellmgton Gas burne,
2

2271—W. Wilson and T P. Burht, Dunedin
Egg carner.

32372—A  Belk Palmeiston  North Carcase
brander.

22273—] R Jullett Titaln Bay  Pleasure-boat
window

22274—A H. Byion and R R Richmond, Wellmg-
ton  $Signal lamp

232753—5 ] Shelton, Wellington Acelylene
generator.
276—H. dMander, Feilding  I'yre furnace
277-—] D Jackson Prabhran, Vic  Water heater,
278 —I&  Brandt Alelbonrne, Vie Kerasene
pump and cutter

22279—R K Sinclair, Lowdon  Windguard to
tobacce pipe

22280—3A G Brandiarn  Sonthses  Eng Pipe
jounts

22281—G Weatinghouse Pittsburg U.S A Diaw

gear an<l coupling.

22282 A Cowall Blackall Queensland, and John
Phillips, 'apuga Queen-land  Fencing dropper
and wire fastene.

22283 F Whittle Iraralgon Vie and G G
Iurst Melbonrne Vie (W Cummungs, Malvern,

Vic) Ship's progress mdicator

22284—H Patanel, Paris Fiance \Whee! {felloe

22285—E S Baldwinand H H Rayward, Welling-
ton W Hubbatd Dulwich Fuli, N SW  ILock
nut

22286—2A1  Junss, Welhington  Dumbbells  clubs,
ete

22287 —G Hutchinson Wellington
dard or dropper

22288 —United Shoe Machinery Company  Patter-
son, US A (J. B Hadawav Brockton U S .\)
Shoe sewing machine

22289 Td AMuarchison Orawia  Seed sowed

22290—F Sheaf Tomeana Swaith twiner

22291—A H Byron and R R Richmond, Welling-

FFencing stan-

ton Pipe jomnt

22202—C. v E  Usher, Johannesburg S\,
Shimes treatment

22203 —C 5§ Woledge, Chustchurch  icapot and

kettle

22204 —T) Cooper
methnd

22295 —1 W AeDonald
soldering machine

Chuistehuich Road wateting

Port Faiv Ve (an

22206-—1 H Wilson, Brisbane : Sash adjuster.
22‘1297-\\. G. Windham, London, Engl. : Vehicle
hody
22208—RBarcock & Wilcox Limited, London (A. E.
Parker, London) Chain grate stoker.
22299-—C J. Johnson, Dunedin - Trolley pole.
22300—C E Muggendge, Chapel-en-le-Frith, Eng.,
and 'he Van Kannel Revolving Door Company
Limated, Eng. (C. E Muggendge, Eng.). Door.
22301—W. Stone, Dunedin  Tent peg.
22302—\W. T. Potts, Gore . Dredge bucket cleaner.
22303—D. Mahoney, Christchurch. Cycle crank.
22304—L G. Kennedy, Felldmg Boot.
22305—F. Parker and B. T. Wiggms, Gisborne.
Scaffoldmg bracket.

22306—7T. W, Coulthard, Mangapat Fencing
dropper,
22307—P. L Smuth, Northcote, Vi, Puneumatic

pump counnection.
22308—D. Dickie and D C, AlcMoth, Balfow
Skim coulter and plough
22308—B. Budwell, Chicago,
moter cocler
22310—7J. Whiting, Paraparaumu

.S A Electric

Target-repairing

apparatus,
22311—]J. M. Johnson, Woodwille - Fattemng
calves.,

Full particulars and copies of the drawings and
specifications 1n connection with the above applica-
tions, which have been completed and accepted,
can be obtamed from Baldwin & Rayward, Patent
Attorneys, Wellington Auckland. Chnstehurely,
Dunedin, etc.

Wireless Telegraphy as Applied to
Trains.

Along the raillway lme running from Madnd to
Villa del Prado some lughly interesting exper-
ments have just been carned out with a very
mgentons apparatus invented by Seiior Balsera,
telegraphist, of Madnd, for placmg a tram m
motion i continual commumcation with the nearest
railway station by means of wireless telegraphy

A special tram was run from Madnd direct to
Villa del Prado, and a receiver of the Marcom rado-
telegraphic type was placed i one of the cars;
the mnecessary *‘earth” was obtamned through
the wheels of the cars and the rallway lines.

Hardly had the tram started when calls began
to be received irom the transmitting station, which
was located mn the telegraph office at the Madnd
terminus , the messages were received with a Morse
apparatus steadily, m a perfectly clear manner,
without any hitch, and the working centinued
quite smoothly even when the tramn was running
at a speed of over thirty nules an hour,

When crossing a bridge of cver 500 ft. n length
spanmng the Jarana river, the speed of the tram
was reduced to ten mules an hour to enable the
action (if any) of the matenals of the bndge upon
the telegraphic apparatus to be observed. As a
matter of iact, some shght changes in the signals
1eceived were observed, but they did not suffice
to imterrupt commumcation between the two
stations,

Tt was found that the greatest degree of perfec-
tion 1n transmission was obtaned when the train
was runmng 1 a direction perpendicular to the
Line which conunected 1t to the transmitting station ,
on the contrary it mcreased i ratio as the angle
formed by the dwrection of the fram and by the
telegraphic lme which counected 1t to the trans-
mitting station became more acute.

The expeniments made gave very satisfactory
tesults, but Sefior Balsera 1s now arranging for
more extensive tests, covering a long streich of
railwayv lime. This gentleman 1s also busy makmg
improvements m another interesting apparztus he
has just mvented, for finng and guiding torpedoees
by the aul of wireless telegraphy

A New Explosive.

Very mtelesting tials have just heen made at
Stockholm with a new grenade and explosive -
vented by Br Holmagrey  Amongst the visitors
present were General Wille {German), two delegates
from the hrm of Wrupp, Mr Jamasaki a Japanese
artillery officer. and several Swedish notables &
12 cm mortar was used The new explosive 15
extremely powetful, but 1t can be handled safely
and there 15 no 1isk of the shell exploding 1n the
mortar  To show this ihe mventor hored a hole
m the jacket of the shell, and set hght to the ex-
plosive which burnt with a steady flame for a few
seconds and then went out. The whole was then
stopped up and the shell fired off No explosion
occurred till 1t reached the pomt of impact.
Further details as to this material are bemg kept
rather secret
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RECENT DECISIONS.

COMPANY  ARTICLE APPOINTING MaANAGING Di-
RECTOR FOR FIXED PERIOD IMPLIED AGREEMENT
STarvTE oF Fraups—The Pioneer Rubber Works
ot Australia Ltd. bought the business of Barnet
Glass & Sons. Article 535 of 1ts Articles ot Associa-
tion provided that Barnet Glass should be managing
director for ten years at a salary of £500 a year.
Mr Glass signed the articles and a consent to act
as managmg director, and for over four years
acted as managing director, and recerved his salary
assuch. In 1905 negotiations between the company
and the Dunlop Company resulted in the amalga-
mation of the two companies by way of purchase
and absorption by the Dunlop Company of the
undertaking and assets of the Ploneer Company,
and the taking over and discharging the Pioneer
Company’s habilities. Mr. Glass was party to
the negotiations and attested the afhsing of the
company’s seal to the final agreement between
the two compames. Throughout, however, he
asserted his right to be mamtamed as managing
director at a salary of £500 Three weeks after
the resolution to wind up the Pioneer Company
had been passed, the hqudator, Mr. Shackell, took
possession of the company’s warehouse, and from
that date Mr Glass received no salary Mr Glass
had wreviously wntten a letter to Mr Shackell
claiming by virtue of article 55 to be retamed as
managing director at a salary of £500 Mr Shaclkell,
mstructed by the directors, rephed that the con-
templated sale to the Dunlop Company would
carry with 1t the obligation to carry cut the ' con-
tract with you' so far as regards the salary of
£500 per annum for the Dbalance of the term of
ten years. After some fruitless negotiations with
the Dunlop Company for employment, Mr. Glass
sued the Pioneer Company for breach of contract.
The company argued that the contract (if any}
w1is made before the mcerperation of the company
and the company was therefore mcapable of ratify-
ing it that no fresh agreement had been entered
mto after the company's mmcorporahon, that there
wis no note or memorandum of the contract as
required by the Statute of Frauds, and that, 1f
there were a inding contract, Mr. Glass had waived
lns nghts under 1t by concurnng 1a the acts result-
mg i the agreement te transfer to the Dunlop
Company, which rendered the performance by the
company of the contract with him 1mpossible
HeLp by the Full Court of Victona that a con-
tract was effectually made between the company
and Mr Glass to employ him on the terms of
article 35 and was to be implied partly from the
articles and partly from the conduct of the parties
that Mr Shackell's letter referring to “ the con-
tract with yvou' was a sufficient memorandum
under the Statute of Frauds, that Mr Glass's
own concurrence as a director m the acts which ren-
dered the company unable to perform its contract
with m left his personal rights, 1n respect of the
breach of contract, unaffected, and that he had
never waived lus nights or led the company to

suppase that he would not assert them He was
thereiore awarded {1000 damages Glass v The
Pioneer Rubber Works of Ausiralia Lid XTI T

fortan L R 754

PATENT SATE  BEFORE PATENT OBTAINLD
BurpExN of rrooF —The Welsbach Light Company
sned Mr Robert Lascelles for mfringement of its
patent granted i 1894 for mantles for mcan-
descent hurners He alleged (iwfes alia) that the
mvention had been publcly used ir Victona before
the patent was obtamed, and that the patent
was mvalid becanse the words “ preferably wrani-
um ' 1 the specification were misieacding It was
shown that McEwan & Co had sold and the Gast
Co had used mantles similar to those patented
some vears prior to 1884 HELD by the Full Court
that 1f a man who had invented a new means ol
making 2 new article has sold that article in the
ordinary course of trade for profit before he aob-
tamns a patent for it, a patent subsequently ob-
tamned by mm for the manufacture of that article
is void But the substantial identity in manufa-
ture of the article patented with that previcusly
sold must be proved by the objector m a suit for
the mfrmgement of the patent and mere conjec-
tures formed from external resemblances will not
be sufficient to shift the burden of proof and the
objectors had farled to prove this identity Herp
further that the muistake of the patentce mn express-
mg his preference for uraniz over ceriz wheleas

PROGRESS.

subsequent evperience showed that ceria produced
a better illumination did not invahdate the patent
and that a patentee 15 not to be deprived of the
whole bencfit of his patent for a mistake 11 some-
tling which he does not clamm, and which 1s net
an essential to the performance of s mvention

Welshach Light Company of Austialia Lid ¢
Lascelles XTI Twlovian LR OG77
TrRADL MARK RESEMBLANCE REGISTRATION,—

Messrs  Lever Brothers are the holders ot four
trade-marks for soap ‘' Sunlhight Socap,” ' Sun-
hight,”” * Sunbeam,” and ** Sunshine ” The Reg-
istrar of Patents granted Messrs Newton & Son’s
application to regster as a trade-mark for then
brand of scap the words ' Rising Sun”  Agamst
this decision Messrs  Lever Brothers appealed
Some of the latter’s advertisements contamed a
representation of the sun either nsing o1 setting
Trut there was no resemblance between the wrappers
or the get-up of the soaps of the nval firms IHELD
the sound of the words ** Rising Sun ™ would not
he likelvy to deceive, 30 as to nuslead any ordinary
person nte buying * Rismg Sun' scap, thinking
that he was getting ‘ Sunlight "’ scap The appeal
was therefore distmssed  Lerer Brotheirs v Newloa
and Sons  IX Gaz L R 1537

MoTor CaR GIVING WARNING OF POLICL TRAP
OBSTRUCTION OF POLICE IN THE EXECUTION OT
THEIR DUTY —Ar Little, having a strong sympathy
with motonsts and a patniotic dishke of police
devices for entrapping unwary and too speedy
chauffeurs observed at Croydon two constables
Iying 1 wait by the road-sile with stop-watches
and timmg motor cars as they passed over certam
measured distances, with a wview to prosecuting
those who drove at an unlawful rate of speed
He therefore waved lus hand and a newspaper
and called out * Police-trap” to approaching
drivers who promptly slackened speed and pro-
ceeded slowly over the measured distances The
police as usual, were furnious and prosecuted Mr.
Tattle {for witfully obstrueting the constables n
the execution of thewr duty Mr Little's counsel
contended that he had not obstructed the police
but had merely done a perfectly lawful act in pre-
venting people from committing offences Mr
Little was not acting in concert with the drvers
warned and there was no evidence that at the
time he gave lus warmngs the cars were travelling
at an unlawfu! rate of speed and that Mr ILaittle
prevented the police from obtaining evidence there-
of The justices who heard the mformation is-
missed the case and 1t was HeLp by Lord Alver-
stone CJ Darling and Ridley JJ that although
the case was very near the lme there had been
no obstruction of the police m Mr Lattle's warn-
ing people that there was a police-trap i front,
and by the two former judges that the obstruction
need not he physical obstruction  Bastahle wo.
Luttle 23 Jwne's LR 39

COMMON CARRIER SPECIAL CONTRACT BURDEN
orF PrROOF —Messrs Silbert & Sharp consigned 179
cases of apples from Fremantle to Perth by the
Government Railways under a special agreement
that the Commissioner of Railwavs was not to he
liable for loss except by the wilful neghgence of
the Commussioner or lis servants On arnival of
the consignment at Perth. three cases were missing
The Commisswoner, on a clanm beng made for
therr value, demed habibty and gave no explana-
tion as to non-delivery In an action by Messrs
Silbert & Sharp agamst the Comnussioner HTID
that on proof of the special contract and the non-
detivery of the goods the burden of proof was on
the Commusstoner to show that the goods had
been lost and that as he had not done so, Messrs
Silbert & Sharp were entitled to judgment 177§
Mestern Australian L R T7

Bv-1.aw oF TRAMWAY DELIVERING UP TICKET —
A by-law of the Norwich Electric Tramway Com-
pany provided that “‘ each passenger shall, when
required to do =0, either debiver up s ticket or
payv the fare legally demandable for the <listance
travelled over by such passenger” Mr Green
who was iravelling by one of the company's cais
paid s fare and 1ecenved a ticket \When the
car became crowded he courteously gave up s
seat to a Iady and as often happens in such cases
was thereby occasioned much inconvemence When
fhe mspector asked him to produce his ticket
he could not find 1t and declmed to accede to the
inspector’s demand to ' Produce your ticket, payv
vour fare, ot leave the car” A charge was there-
fore laid agamnst hum for wfimgement of the by-
laws, but the justices dismissed the mformation
on the ground that no request had been made to
Mr Green to ‘' delwver up” s ticket Hrip by
Tord Alverstone, CJ Ridlev and Dailing, | J
that the by-law was reasonable and applied as the
demand made was equivalent to a request to the
passenger to dehver wp s ticket or pay his fare
and that the case must go back to the justices for
further consuderation —H:nf v Gicen 23 Tome
L Ro10
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Safe, Sure

and....

Successful
Investment.

A
little
knowledge
is a dangerous
thing.” —In nothing
is this more true than
in Mouev Investments.

EAST & EAST

Make a point of getting to the
root of every proposition, thus
their Investments, both in Real
Fstate and Stock, are known
throughout New Zealand for their
1eliability and good results. We
have a specially good proposition
to stibmit this month—an mvest-
ment we cheerfully

Recommend & Guarantee

N

This space is too small to give
fullest particulars.

We want vou to sit down right
now and write for complete infor-
mation. Cut off Jower half of
advt.. fill in name and address,
anrd post to us (either at Welling-
ton or Chrnstchurch) at once, and
vou will have reply by
return.

Now! Don't delay—a penny
stammp aud one minute’s work

may mean pounds to you.

WRITE TO-DAY.

g

Send

particulars of

Special Investment
to ~

o"’?‘
&,
€p

EAST & EAST,

Auctioneers, Real Estate,
Sharebrokers,

WELLINGTON & CHRISTGHURCH,

)\
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ENGINES, MACHINERY, APPLIANCES,

2¢., WANTED AND FOR SALE,

OR SKIT}'_:Z — Two A;trcﬁt;n_l-;cal 1'ele§:0pes.
One 34 m and one 6.  (Cook & Son). Apply
to F. Hitchings, Sydenham Observatory

ANTED to sell two small Dynamos, one of

6 amperes, the other 12.  Both will work at

any voltage up to so. Apply to ' X, PROGRESS
Office.

ICTURE FRAMING executed m all the
latest and most up-to-date styles; Antique
Brown Stained Moulding a speclality. Write
for our illustrated catalogue. R. & E. Tingey
& Co., Ltd., Wellington.

MOTOR CARS.
HE GARAGE, 81 Manners St. Motor Cars
for Sale- Beeston Humber, 6} h.p, £z2z25
terms ; new Covert chainless, any tmal, fz15;
Winton Tourmg Car, 4 seat, fi175. Cars cleaned
and stabled from 2/6 per week. Nicholls, The
Garage, 81 Manners St., Wellington,

ALTER GEE & COMPANY —Manufacturers

of Self-coiling Revolving Shutters and Vene-

tian and Holland Blinds of every description.
Factory -  Quin 5t., off Dixon St., Wellington.

URCHASERS of real estate, either houses,

sections or farms, should apply to H.

Ernest Leighton g Featherston St., or Hutt, who
has the finest selection on the market.

ANTED EKNOWN-—A]]l C(lasses of Electro-
Plating and Engraving executed at Chas, H.
Williams & Sons, 85 Willis street, Wellimgton.
We are not experimenters but have been established
over 30 vears. Write for Price List,

ANTED—Everyone to know that they can
have their old electroplate ware made equal
to new ; Bedsteads relacquered, Fenders, Lamps,
Screens, etc., antique coppered ; Bicyele and Coach-
builder’s work, Wickel or Brass Plated , Electro-
plating of all descriptions executed at the Sterling
Electro-Plating Co., 34 Lower Cuba street, Weli-
wngton.

A New Aerial Torpedo.

Of late there seems to have been a ventable
eprdenuc of warlilke mventions Major Unge a
Swedish officer, has nvented (and has just tested
at the Marna shooting-grounds near Stockholm, m
the presence of Field-Marshal Leth) a new aeral
torpedo. At the tests in question they were charged
with 1 kale 600 of cotton fulminate steeped
water. The torpedo-tube 1s only 1 m. 70 m length,
and the entwre apparatus weighs so lttle that one
man can easily carry it under lus arm. In spite
of this the torpedo can make a hole {at the point
of impact) of 2 m 1n depth by 2 m n diameter,
the stones and turf bemng hurled te a distance of
several hundred metres

Great English Bridge.

The Kmg Edward bridge recently opened on
the North-Eastern Railway at Newcastle-on-Tyne,
15 the greatest feat of Butish engineering since
the Forth bridge was built It has been m course
of construction for over fine yvears, and cost
£300,000.

1t is always better fo take thuings as they come
than to attempt to catch them =as they go

S. C. Stubberfield,

Diamond Mounter,
Gold and Silversmith,

[ Moller's Budds ngs

‘ Woicester Sticel, Chrisichiurch

DO YOU WANT A PROPERTY
OF ANY KIND? if 80, wrile us

Whether requinng  properties m town or
country anywhere in New Zealand, vou will find
something m our extensive List to suit you,

FORD & HADFIELD,

Auctieneers, Sharebrokers, Estate Agents,
158-160 Hereford Strest, CHRISTCHURCH.

N.Z. RETAILERS' PROTECTION
ASSOCIATION.
Trade Enquiry Agents
Trade Assignees
Trade Deht Collectors

Heap OrFicEs—Gloucester Chambers,
CHRISTCHURCH.
AGENTS EVERYWHERE.

A PREMIUM ON THRIFT.

W

HE chances now oifening put a premium

on thrift. Never were more openings for

a safe, legitimate 10 9. But you haven't

studied Gold, Coal, Patents, Real Estate and
you're too shrewd to back dark horses.

You want a proposition put before you
plain, square terms Then you can rely on
yout commeon sense Exactly. 1 was to
meet your case we started broking.

We have bmit up a sound, steady business
on Satisfied Clients. Just this way we aim to

merease 1t
SEND US A4 LINE

J. S. SCHWARTZ & CO.,

Brokers,

176 Hereford Street..CHRISTCHURCH.

The Bank of New Zealand is naxt door.

' THOMAS ANDREWS,

PLAIN AND ORNAMENTAL
Plasterer and Architectural Modeller.

Importer of Every Description of Plasterers’
Matenals.

Fibrous Ceilings and Cornices a Speciality.
PLASTER AND CEMENT YARD :
154 OXFORD TERRACE AND GLOUCESTER STREET
CHRISTCHURCH.

THELEPHONE 10406.

A. H. WEBB,

Builder & Contractor,
CHRISTCHURCH.

MACHINE JOINERY WORKS :
Corner of MONTREAL AND' BROUGHAM STREETS,
SYDENHAM.

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

Canterbury Builders

If you require New Zealand or Foreign
Timbers 1 any quantity, Picton Cement,
Stone or Hydraulic Lame, I'T or O K Stone,
Fancy, or other Bricks, Pipes, etfc., let us
quote you

We will undertake to delner with the
least possible delay, and furmsh only the
best obtamable always

ProxpiItunE! SaTisTacrioN !

REESE & BUDD.
Colombo and St. Asaph Sirgets, CHRISTCHURCH.

OR HOUSE DECORATING,
PAPERHANGING,
GLAZING, &c.,
Consuli.....
AVERY & SONS,

164 Armagh Street - - - - CHRISTCHURCH. -

" ’PHONE 1045,
Ring up, or write for free estimates.

THE GREAT NEW INDUSTRY,

MIRACLE Concrete Bunding Blocks. Double
Staggered Awr Space. Frost-proof, Most-
are-proof  Investments small, profits large.
Bleck and Brick Machimes Sewer Pipe Moulds,
etc  Everything m the concrete hine. Manu-
factured by the Miracle Pressed Stone Co., U.S.A.
C. A. HAMLIN & CO,,
Auvckland, and Christchurch Exhibition.
SOLE AGENTS.

PRINTING

Fine Catalogue Work

Our Specialty.

Progress Printing Co.

Limited,
96 Cuba Street, Wellington.

Telephone 2234, Printers of ©* Progress.”

FNGRAVERS

Brass [ARELS & NAME PLATES
SteeL o Russer STAmps

STEMQIL U JETTER, (UTTERS

DO YOU KNOW,

Mr ADVERTISER, how many different
sorts of advertising there are ?

Probably always looked on advertising
as alt the same, eh? But it 18 not  There
arc three great classes of adverfising.

Perhaps the 1eason yours 15 not so
effective as you would like, s because you
are pursumg methods belongung Ly nght
to an altogether ditferent lund of pro-
position

Care to talk it over ? No obhgation,

Ronald S. Badger, |

Advertising Agenocy. CHRISTCRURCH.

e iy
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Painting........
Paperhanging. ..
Sign Writing and
(lass Embossing.

#
B. Button

Can satisfy your wants m the above hnes.

He employs a staff of workmen skilled n
all branches of the Trade

#

PAPERHANGING WAREHOUSE :

210 CASHEL STREET, CHRISTCHURCH.

Established
1863.

B

E. Wheeler & Son
Photographers,

The Photographing of Build-
mgs {exteriors and nteriors),
&c., and Machinery i all its
Branches we make a Special

Study of.
51 €Cathedral Square,
CHRISTCHURCH.

GARDINER'S PATENT

ADJUSTABLE CHILD'S
SEAT FOR BICYCLES.

Can be fixed to and detached from any Bicycle
in a few moments.

SAFETY, COMFORT, CONVENIENCE.
Price 7/- Posrtmp 7/9.

H. J. GARDINER, Biych...

Manufacturer,
186 Durham Street, Christchurch.

—
NORMAN HEATH & CO,

Hunter Street 8 & WELLINGTON.

o ' e S B

AKER STEAM WAGON

As supplied to the Auackland and Wellington City Councils Rangitiker County Council, Messrs,
Ross & Glendinmg. Duncan, J. J. K. Powell, Allan Maquwre, &c.,

The Septic Tank Co., Ltd.

4. WESTMINSTER, LONDON.

(Cameron, Commin & Martin
Patent)

Plans prepared for Towns, Hosprials, Schools,
Private Residences, Etc.
Seli-contamned Septic Tanks stocked
Wellington.

New Zealand Representatives :

NORMAN HEATH & CO.,
Hunter Street, WELLINGTON.
CANTERBURY AGENTS !

HILSON & CATTO,

114 Manchester Street, CHRISTCHURCH.

OTac0 AGENTS

KEITH RAMSAY, | &=

{
l .
{

18 Voysl Street, DUNEDIN. . © . . - . . o -

NEW ZEALAND

TECHNICAL BOOK DEPOT.

H. A. FLATMAN,

Rea How to Estimate,” full details for
builders .. .. .- .. 9/6
LocKsmrrH! GUNSMITH AND Millar,  Plastering, Plam and Decorative.. 22/-
GENERAL MACHINIST. Leanmgs * Building Specifications ™ 21/-
Thompson, ' Dynamo and Electric Maclinery™
****** (alternatimg current) .. 34/-
Office Locks, Keys and Bells receive Foster *Electrical Engineer’s Pocket Book ™ 25/-
immediate attention Turner & Hobart, ' Insulation of Electric
Saies, Guns, Locks, Lawn Mowers and Ts pe- Machines * " o - 12/-
writers attended to. Solomon ** Electric Meters ™ .. .. 18/6
Dawson '* Electric Traction Pocket Book " z20/-

SEND FOR CATALOGUE,

WHITAKER BROS.

183 LAMBTON QUAY - - - WELLINGTON.
(BrancH : GREYMOUTH.)

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

(NEXT TURNBULL AND JONES )
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GENERAL ELECTRIC CO.,

U.S.A.

(Edison Lamps.

The Ebpisow Lawmp

Melbourne City Council
Launceston City Council

Ch ch, Municipal Council

has been given first place.
THE EDISON LAMP.

R BUY only the Genmne Edison Lamp.
i 15 the best ; 1ts useful life the longest ; its cost
less than others in the end ;
) extensively used Lamp in the world.

and it 13 the most

. is at present supplied
e exclusively to the following bodies :—
Sydney Tramways
Brisbane Tramways
Wellington Municipal Council Perth Tramways
Kalgoorhe Framways
and numercus electrical supply bodies.

The total snpplied to the above customers during
the last twelve months 15 200,000.
factory, 26,000,000 per year.

Exhaustive tests on various makes of incan-
descent lamps have been made by most of the
above customers to determine
economy, life, and candle power, and, without ex-
ception, the EpisoN Lamp, manufactured by the

GENERAL ELECTRIC CO. of U.S.A,,

their efficiency,

Total output of

Its quality

2.6 Watts per C,P, Ordinary incandescent
lamp, 3.75 to 4.5 Watts per c.p.
THE MERIDIAN LAMP,

== British Thomson-Houston Co., Rugby, England. — |
i

soue wermsseerarves. AYSTRALIAN GENERAL ELECTRIC COMPANY,

NEW ZEALAND—Harcourt’s Buildings, Lambton Quay, Wellington.
P

MELBOURNE—Equitable Buildings—SYDNEY. ,

TANGYES, LT1D.,

Have now ovar 25,000 BRAKE HORSE POWER at work and on order in

SUCTION GAS PLANTS.

The follownng Plants ave now at work or on ovder wn New Zealand (—

23 Brake horse-power—R N. Speirs, Cabmetmaker, Foxton,
39 Bralke horse-power—Redwood Bros., Flourmillers, Blenheim.
20 Brake horse-power—Fnedlander Bros., Grain Mchts., Ashburton.
29 Brake borse-power—Sketton, Frostick and Co., Christchurch,
88 Brake horse-power—Mephan Ferguson Steel Pipe Co., New Lynn.
115 Brake horse-power—Canterbury Reller Flourmalls Co,

44 Brake horse-power—Tonson, Garlick and Co., Auckland.

4} Brake horse-power—Mr J. M. Chambers, private electric
mstallation, Auckland
9 Brake horse-power—Alfred Nathan, Esq., private clecine

mstallation, Auckland

Two 88 brake horse-power—W. Pimock and Co , Wellington

10 Brake horse-power—Stock Auckland.

174 Brake horse-power—Stock, Auckland.

6 Brake horse-power—Macky, Logan, and Caldwell, Auckland

13 Brake horse-power—W. T. Davies Co, Boot Manufactuiers,
Auckland,

52 Brake horse-power—West Coast Refagerating Co., Ltd , Patea,

63 Brake horse-power—Conditional order, 1f 52 h.p successful

29 Brake horse-power—Humphnies Bros,, Wellington,

23 Brake horse-power—Waters, Ritchie and Co., Grain Merchants,
Dunedin.

9 Brake horse-power—W, Goss, Sawmuller, Chnstchurch.

39 Brake horse-power—Anderson & Donald, Featherston.

29 Brake horse power—John Coombe, Maurital,

52 Brake horse-power—J M. Croucher, Richmond.

44 Brake horse-power—Estate W. Toogood, Featherston.

39 Brake horse-power—DMessrs. Stratford, Blarr & Co., Greymoutin

52 Brake horse-power— Mr. W, Ross, Foxton.

52 Brake horse-power—Messrs. Austin Bros , Foxton

5z Brake horse-power—Mr. O E. Austin, Foxtorn,

SOLE N.Z. AGENTS :

JOHN CHAMBERS & SON, Ltd.

AUCKLAND, WELLINGTON, DUNEDIN, CHRISTCHURCH, WANGANU?,

MAMANVVVW\/VWVW\/N

FOR CEILINGS AND WALLS.

FIRE PROOF' SOUND-PROOF!
STRENGTH AND DURABILITY!
MARBLE-WHITE FINISH

FIBROUS PLASTERT;

ESTIMA‘IES gwen for supplying and fixing the material in Plam or
Richly Ornamented Panels, Brackets, Friezes, Centre Flowers,
Capitals, Pilasters, Key Stones, or any other Interior Decorations.

DESIGNS SUBMITTED.

WM. CARROLL,

TELEPHONE 2129. 47 INGESTRE STREET.
WELLINGTON.
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THE “ANDERSON” ANTI-VIBRATION

Incandescent Gas Burner.

Patented in all 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. :

~+555 7 British Manufactured Goods. Eg?@—l—

ADVANTAGES.
Dors Nor OBSTRUCT THE DOWNWARD FREE FROM ROARING.
LicHT. MANTLE ROD SECURELY HELD FAST OR
PATENT ANTI-VIBRATOR AND BURNER INSTANTLY RELEASED IF¥ BROKEN.
CoMBINED STEATITE RING FITTED TO FEVERY
BUrNER FEaAsiLy aAND INSTANTLY BURNER HEAD.
. e DETACHED FROM NIPPLE. FvERY BURNER FITTED WITH A
OrdmaryBﬁ’;E;X‘bramn Does Nor Licar Back. STANDARDISED BRass NIPPLE.

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

Complete Anti-Vibration
Burner.

% SCOTT SNELL

woh piessore. CF S L.ambp.

THIS Lamp has been screntifically tested in London, Paris,
Berlin New York, Chicage! St Lous, Boston, and various
other British and Forcign towns. All tests show Maximum
Efficiency.

it has been applied to Docks—over 200 installed in one
Dock. It has been applied to streets too numerous to specify.
A typical mstallation may be seen n Whitehall and Parbament
Street Westminster, saving over £100 a year in cost, and
giving seven times the amount of light of previous
system.

It has been apphed to varicus Halls, Hotels, Shops,
Railway Stations, and vanous other establishments.

COMPARED WITH COMPRESSING SYSTEMS

WE Exponse of Special Service. Inereased Leakage Losses.
Expendifure for Power. Cost of upkeep of Compress-
AVOID iny Plant. Gependence of wholo service on working of
Power Actiated Pumps, and various minor drawbacks.
A street may be transformed in a single day by mstalling
Scott Snell Lamps, without disturbing street surface
or traffic.
Free of Cost, by mcans of Waste Heat, this Lamp
provides itself with compressed air at nearly zlb per square
mch pressure

COMPOSITE BODY LAMPS.

Specilication—These Lamps are constructed with detachable
reservoirs and cylinders, making any part replaceable m a few
minutes,  Adjustment s much smphfied. Workmg parts
operate on knife edges  Weight considerably reduced  Working
parts may be removed and replaced by spare section, and an

TvyrE oF DouBLE BURNER Lamr. cxammation or re-adjustment made at leisure. TvPE or SUusPENSION CIRCULAR
1,200 CPp Guaranteed gas consumption, 15ft. per hour Lamp.  Over-all height, s41n.
Consumes 28ft. per hour. Width 161, without globe.

wmae . . ANDERSON & CO., Ltd,

Lighting Engineers and Contractors,

I TELEGRAMS : “ DACOLIGHT, LONDON.” 73 Farringdon Road, LONDON, E.C.
I I T
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ﬁR. Martin,

Manufacturer of Stained Glass
and Leaded Lights, .= » .=

Highest Exhibition
Awards
Auckland & Wellington
Exhibitions.

DESIGNS SUBMITTED.

WRITE FOR INFORMATION.

R. MARTIN,

17 Manners Street,
Telephone 144. WELLINGTON.

- J

TELEPHONE 688, ESTABLISHED 187g.

W. H. PRICE & SON,

General Brassfounders,
Pumpmakers and Machinists,

Manufacturers of Fire Apphances, Steam and Water
Cocks Valves, &ec., and different sizes to order,

Manchester Street South - - - - CHRISTCHURCH.

(Opposite the Trocadero )

rPnemsn ENGINEERING WORKS,

METAL FOUNDERS.

Coniractors for. . ..

GAS PLANTS.

Hicu-PrESSURE WATER PLANTS.
‘4? BricE AND TILE MACHINERY.

Hois1ING, HAUTLAGE, AND DRIVING PLANTS.
DRAINAGE, SEWERAGE,

AND Municrrar, REQUISTTES.
Burc¢HERS MACHINERY.

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

/7

Dalgety & Company,

= = £l,000;000
= = = £200,000

Capital - -
Reserve Fund

FINANCIAL AND ACCOUNTANCY
DEPARTMENT.

To Trustees and Executors—

Special attention 1s drawn to the fact that the Company
transacts all business covered by the varioms Trustee Acts,
The general supervision and realisation of Trust Estates, the
mmvestment of Trust Funds, the collection of Rents, Interest,
etc, and Trusteeshtp under Jaruage Settlements, Fstates
of Minors, etc.

Loans Arranged—

Mortgagees and Absentees represented, Land and Income
Tax Returns prepared, and General Accountancy Work under-
taken. Large Sums for Investment are always available for
Loans on First-class Security.

Exchange—
Cable Remittances, Drafts, and Letters of Crecit arranged.
The Company has special facilities for this class of business,

F. A. ARCHER,
Manager, Christchurch Branch.

1\

.

WATSON'S

PATENT SHOP WINDOW FRAMES
)

These Shop window frames are adapted
for plate or other glass, and any size

LIGHT = = = pane 18 held securely by a simple con-

trivance without the aid of putty.

ECONOMICAL Used in Kennedy’s Buildings,
Hannah’'s Buildings, and the Economac,

s = Wellington; and Everitt’s, and also
DURABLE Buxton’s Buikdings, Nelson; and to be
ARTISTIC = = seen 1n Palmerston North and Masterton.

Builders, Speculators and Shopksepers
shoutd write for Prospactus to—

JOHN MOFFAT, Douglas-Wallace St., Wellington.

\

e

\ J
8 Y

w

ORR’'S CARBOLIC & SULPHUR

SHEEP DIP.

[FLUID]

This Dip 15 of the lighest class. None but the best matenals are
used m 1ts manufacture. It mixes readily with cold water. Is cer-
tamn death to all parasitical forms of life {even destroying tick eggs),
and remains m the fleece till shearmg time, thus keeping the sheep
clean and healthy.

Price 5/ par gall in 5 gall drums : 4/6 per gall in 40 gall guantities.

TFor further particulars write to the manufacturers :

HERBERT COLE & CO.,
16 Manchester Street - - - - - CHRISTCHURCH.

Ori’s Foot Rot Ointment 15 a Certain Remedy for this Disease, price §/- th,
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“ PETTER” OIL ENGINE.

The Simples[‘.‘. Sla"fest,_a-nd Most Economical Oil Engine for Driving, Electric
Lighting, Sawmg, Farm, Brickmaking and Daiwry Machmmery, Pumps, etc.
Portable O1l Engmes, Combimed Engmnes and Pumps, etc.

L. C. KNIGHT & CO., Electrical Engineers, CHRISTCHURCH.

| 1
III;RTMANN’S ANTI-GORROSIVE PAINT

“RED HAND”™ BRAND,

Hicr-crass, Elastic, Enamel Paint. Does not crack or peel
off, has great covermng power, and 1ts lasting qualities will
ontlive several coats of ordinary pant. Faghiy recommended for
1ts protective qualities to butldings, iron work, outside and inside
work, and for all purpeses where a first-class pant 15 required.
A High-class Japan Enamel Paint, of exceptional
LACVE LVA. quaghty, foJr pdecoratlve WOrk., Pogqesses
durability of finish. Can be toned to suit any colour.

For ships” bottoms.
HARTMANN'S ANTI-FOULING COMPOSITION. = ° l‘glspplcl)e domti)

H.M. Warships, and the principal shipping compames of the workd.

smors: FRANK GRAHAM & SON,
200 Hereford Street............ CHRISTCHURCH.
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=t ELEGTRIG MOTORS
AND DYNAMOS,

For any purpose such as CHARG-
ING BATTERIES, PLATING,
WORKING SPARK COILS,
ELECTRIC WELDING, SMELT-
ING or ELECTRIC LIGHTING,
AUTOMATIC STATION INDI-
CATORS FOR TRAMS,
CENTRIFUGAL PUMPS, FIRE
ALARMS, and SMALL
MACHINERY QOF ANY KIND,

E. E. O'DANIELS.

126 CASHEL STREET, CHRISTCHURCH.

Portable Chemical  crearest ano sest.

NO BREAKING OF BOTTLE.
NO NEED FOR TURNING UPSIDE DOWN

Fire EXti“guiShers' ACTS AT ONCE BY TURNING KEY.

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

Any capacity from 3 to sogal. Large Sizes set on wheels ; very suitable for
Borough Councils, Factories, etc., especially those outside fire brigade
radins,

MANUFACTURED BY IAMES MERCER,

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

14 to 30 H.P.
4 Cylinders. Shaft Drive.

Simplicity !  Reliahility !

Silence !

'OUGHT TO HAVEZS
2327 AT THE - T
U PRIGE YOU OUGHT.
T v 1o PAY. .

Speed, from 4 to 45 m.p.h. without changing gears. Starts every
—————————time from switch on dash-board ————

LIGHTEST TYRE BILL OF ANY CAR MADE.

Catalogues and particulars from MATTHEWS? MOTOR GARAGE,

or from the S01.E NEw ZEATLAND AGENTS :

HOLMES & ALLEN, BRANDOK ST., WELLINGTON.

e ——
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