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PETER HUTSON & CO.
LIMITED.

Pipe and PotteryWorks :

Dry Press Brick Works :

IMANSFIELD STREET.

|^^^^^|L^^^gj^^__^y||^9 CementandLime Merchants.

I^^^^^^^^^^^^^H|^H^^^^B| Registered Office
i^^^^^^^^^^^^^S^B^B^B^Bßl an(

' Showroom:

(Dry Pruslriek Works,Ntwtown. Stack 140ft,high.) 3 HUNTER ST., CITY.

FcnpApi pC Plumber, Gasfitter• Locksmith,Electrician
102 LAMBTON QUAY, WELLINGTON, and

Telephone 943. (Next Aidous.) General Repairer.

ARTHUR D.RILEY |145 LAMBTON QUAY, I FRANCIS HOLMES

WELLINGTON.

RILEY & HOLMES,
IMPORTERS OF UP-TO-DATE BUILDERS'
AND ENGINEERS' REQUIREMENTS

Elastic PulpPlaster. Sir W. G. Armstrong, Whit-
PatfntFireproofMetat Tath worth & Co.'s High-speedPatent1-ireproofmetalL-ath. ToqlStgel Twigt DnUg &(,^
Well Fires (Bowes'Patent) Machine Tools, Cranes, &c.

The most economical fire Lancashire Steam Motor
existing. Wagon. First against all

comers.
Artistic MetalWork in Elec- Smooth-on IronCements. For

trieLight, Gas Fittings and stopping holes in castings,
Furnishings. andleaks inengines&boilers.
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!F.S. GREENSHIELDS & CO.!
''[ Engineers and Importers, <>
"' Office— 27, LAMBTON QUAY WELLINGTON. o* * \u25ba
T CONTRACTORS FOR THE SUPPLY AND ERECTION OF +
J ALL CLASSES OF MACHINERY AND PLANT +
4| » NEW ZEALAND AGENTS FOR

**
4 * Electric Construction Co., Ltd., Wolverhampton. <„"

Gardner
" Gas Engines— Stationary and Portable Oil 4 »

Engines, Launch Engines, adapted for either Kerosene or «: \u25ba
Benzine Fuel. 4^

«) •• Erith's Engineering Co., Ltd.-Patent Automatic Under-
4 * feed Stokers. \u2666
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:: THE SUCCESSR^ FORD i:, .
\u2666 MAXIMUM POWER AND COMFORT AT A J [
4 1 MINIMUM OF COST AND MAINTENANCE. 3 '.
i, *>

4»
'

', _ - We invite care- •< >

4 •
\u25a0 "Vf^^^^^^^BHlHl^^^^^^^BVaP'. > ful inspectionof * '

\u2666
'

\u25a0 VuJ^^^^B^i^^^(I ' Ford Models
'

4, ! '~, * The Ford «.
4. -~?' - ~ Model "N"has <•' ~'-,*^B „ l^SUttMlWSfi^^^L;. \u25a0

- - -' a four cylinder * '
X " "^fe^Mr^HHHBKHKy^P- "^ -"-^ ' engineof15-h.p.

a [;.<,\u25a0B r̂Hlt^^^^Hr^~^|^^V - anhour. „,
\u2666\u25a0' /^^^K."a. /i^^^B^^^K J^^Rsl Price.... £225. " '

4 **; £i six -cylinder 4^" *
, i engine of 40-h.p.

" '
!* • t^K \u25a0

' 't-^^^^S^^^"J- *~ Speed, 50 miles
* |

,»'* -' ' <fcr "^ j anhour down to „
¥, "4miles an hour ,,' *

fordmodel "n
"
: front view. on 1gear. « \u25ba

4 „ SEND FOR CATALOGUES, ETC., TO N.Z. AGENTS: « »

tTHE AUTOMOBILE COY. OF N.Z.,t:I 15 JOHNSTON STREET... WELLINGTON. X
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Fire!! Fire!!
j^jßHp^ /"^OPE with FIRE in its incipient stage. Steam

J?7 <iS^fcn*fc. engines take time to get there, or the water
mi' '"'JbiP migut be cut °fi at the criticalmoment,

ftIifMBW Had a PATROL Fire Extinguisher been used when
PUL__M -K111 tae recent Wellington blaze commenced its disas-
li^l^^^^^^ili trous course, Thousands of Pounds would have

|lS^HE|| , The PATROL
\u25a0PMIIBEiLiitt^ W'LL EXTINGUISHBLAZING OIL !

111lSBHPI'A^^ Forty tunes as effective as water.§J§EB BBBliliL '- -%&;, Throws stream FIFTY FEET.

IsJßHb'^ James Gilbert & Co.,
i lIHV 3 HUNTER STREET,

f^^^^^^^^^^^^"^TFINELY Ground. ,^A^
No Waste. BRAND.

HYDRAULIC LIME the best baldinglme• Sets in Wet or DryPositions.
Mark-

manufactured by

Auckland. JOHN WILSON ft CO., LTD.,
I 'IAgents*n

established 1878. ve^y Centre.
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ARGYLL
THE OAR for Reliability.

New 10-I2 H.P. -
£525

12-14 H.P. - £,600
Arsrvll i4-ie h.p. -

£650**
16-2O H.P. -

£775
Prices : 22-3° H-p- - Ci.ooo

Delivery from Stock.

™£u**Z£!i: Scott Motor &nd Oycle Co., Ltd.,
WELLINGTON 6s6s PALMERSTON NORTH.

\u25a0 Jenkins &* IVlack,
\Z::;i?:L< Engineers, Coppersmiths, Brassfounders,
Engineers' and OMff IMIa4oI HJ|/%yAliQiitD
Plumbers' Requisites. 91111 IVIUICII lwl6rCllallllSj

WELLINGTON - - - -
NEW ZEALAND.

in stock I Sole A9ents for Jenkins Standard '96 Packing. Best and Cheapest Jointingon theMarket. f manufacturers

'
\u25a0rau and Coppir Tubtt Bewareof imitations. The Genuine is always stampedwithTrade Marklike cut. OR
\u25a0tmiml fiwrar Shtitt '9^ willnotRot, Burn, orBlow Out, and will last as long as the metals whichholdit. g"JX?j"!» I,0""?1
\u25a0rau and Copptr Rods Stlam Cocks ScriwtdDtlUMttalRodt a FEW EXTRACTS FROM TESTIMONIALS. " We have had Jenkins '96 in a joint for over SttamCock*', FlangtdKardWaftmMttal " Saved us its cost many times over" thre? ar,s Past' whlch we coul^ not keeP 4iBht SK""^11

Copptr Ingots s c z anyl es ove " previously for more than four months at a time, andit Gaugt CocksTin Ingots "Best steam Jointingwe have used." is still tight." Eitctors
lino Ingots

°
LubricatorsRolltd Zinc loiltr Platts . c,m ACncn Machintry IrasstsSttam Gaugts A rAIK UrrtK

—
Use Jenkins '96 Packing on the Worst Joint you have. If it is not as we Phot. Ironzt Castings

\u25a0*i1uuH!l. I" r. represent wewill refund the money. Gunmttal Castings
loiltrWattr Gaugts, Etc. , Ic°PP«r StMmP|P««. Etc«

\u0084 r We invite steam users to Write us Direct. S "*

Before placing yourOrder for a Motor Car enquire aboutjthe

Dennis Patent Worm Drive,
ulranteedTWOYEARS The Most Silent Car

Sole Agents forNew Zealand:

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

Wm. HALLL
Manufacturer of ENGINEER AND
Colonial Oil Engine

AA7¥»¥r«*WT^
in sizes of 3 and 6hp. MlL>M^r W tvlO'Xl.1.

GAS AND OIL ENGINE WORK^A SPECIALITY.
ADDRESS :

26 Selwyn Road, Sydenham,
OHRISTOHUROH.
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"La Motosacoche"
The Marvellous Motor Attachment for Bicycles.

Why the
"

MOTOSACOCHE
"

has revolutionised
Motor Cycling:

1. Its entire absence ofvibration.
2. Total weight of Motor Cycle only 6olbs.
3. Almost entire absence of noise.
4. Absolute efficiency onhills or flat.
5. Simplicity of mechanism andease of control.

Diagrams, &c, from Sole Wholesale Distributor:
HERBERT H. SMITH. . FARISH STREET, WELLINGTON.

For Sale by all Cycle and Motor agents in NewZealand.

THE EMPORIUM FOR BATHS
InCast Iron, Porcelain, Enamelled, Metallic Enamelled, Rolled Edged and
FlangedPlateZinc,and in GalvanisedSheet Iron. bathroom accessories.

~T7:Ai^l* '-- -.---;-V -
We stock the

3^*-?"' «̂h " Lamps, ftc, andare

telephone 118. TAYLOR & OAKLEY,
WORKS : SHOWROOMS AND WAREHOUSE:

234 TUAM STREET. 103 ft 105 COLOMBO STREET, CHRISTCHURCH.

"GOLDEN BAGLE-!^«
TOBACCO.

Austin Rock Crushers.
'J^HID AUSTIN Jaw Ortisher, iat

illustrated herewith, will positively crush more rock or x-^Dmsf^SiSM
boulders with less power than any other crusher, will cost less m
repairs, and will givebetter satisfaction. As compared with hand iB^JJ Jili^reiHL, s?^.
breaking, it will absolutely save its whole cost in30 days. iw-^^Bl^dk^wk

That is a pretty big claim, but we will gladly produce figures ™X^Bi^^*s^ a^relSflKwtSSEla
and testimonials from numerous local bodies throughout New

There are few more profitable investments for contractors or cs^~"J^^^HHß^^M^^^^^^^^^^^BiKM^^^.^^^al

BOOTH, MACDONALD 6r» CO., LTD.,
CHRISTCHURCH.

E.W.MILLS& 6©.
LIMITED,

MACHINERY MERCHANTS, WELLINGTON.
LARGE STOCKS CARRIED AND INDENTS EXECUTED.

Grice's Gas Engines, Petter Oil Engines,
Atlas Steam Engines, Robey's Portable Engines,
Suction Gas "Producers, Planing and Moulding

Machines.

WOOD-WORKING MACHINERY OF EVERY DESCRIPTION
BandSaw Machines, Sash Pulley Mortisers,Lathes
ALLKINDS,COACHBUILDERS' WOOD-WORKING MACHINERY.

Wood-working Machinery by Haigh & Co, Kirchner
& Co., American Wood-working Machinery Co.

Wood & Steel Split Pulleys, Bearings, Shaftings,
Belting, T.& W. Smith's celebrated Flexible Steel
Wire Ropes, special for LogHauling,Winch, Crane and
Ship Work. Inspection Invited.

E.W.MILLS & c©., Ltd., WELLINGTON.
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WILSON & EDWARDS,
IMPORTERS AND INDENTORS

Of Every Description of Hardware and Machinery,
FARISH STREET

- - - -
WELLINGTON.

/"* LOBE and other Leading Makes of Gas Engines and Suction
vJ Producer Plants.

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

We carry Stocks of Builders' and Plumbers' Hardware, and
Supplies of all kinds at Lowest Prices. Enquiries solicited.

Estimates Furnished on Application.

Telephone285. P.O. Box 646.

...Oil Engines...
MANUFACTURED BY ANDERSONS LIMITED.

With Prof.Scott's Patent Carburetter and Governor. Stationary,Marine andPortable.

SINGLE CYLINDER, 5 8.H.P., which canbe worked economically over a range
from 2 to 6 b.h.p.

DOUBLE CYLINDER, 10 8.H.P., which can be worked economically over a
range from 4 to 12b h.p.

Requires lubricating oncein about every three months.
With Scott's Carburetter and Governor these Engines areunder perfect

control— a saving m petrol consumption is obtained, and in
unskilled handsno fuel can be wasted, norcan therebeany failure
from inattention to oiling.

Andersons Limited,
CANTERBURY FOUNDRY,

ENGINEERS & CONTRACTORS CHRISTCHURCH & LYTTELTON.
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Engineers ! ji
©Ur eHSTINGS will satisfy you.
Because they are Clean, True,and easy to Turn.

*

We areNoted for the Excellent Quality of our Castings.

WHY NOT GIVE US A TRIAL? J*
R.Buchanan & Sons, X

IRON & BRASS FOUNDERS, <>

St. Hsaph Street, christchurch. +
\u25ba\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666 \u2666 \u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666\u2666

FITTINGS OUR SPECIALITY!
°

F
FSsJ

SHOP FITTINGS! WAREHOUSE FITTINGS!

\X/E have fitted the Wellington shops of Messrs Chnsteson,* C. Smith, Lindsay Ltd., C. E. Adams, Seaton, Wickens &
Son, Diamond Confectionery, D. S. Patrick, and many others

Inspectionof our work invited.

Estimates Furnished. Telephone 891.

LOW & PEARCE,
Builders and Shop-fitting Experts,

7a HOPPER STREET, WELLINGTON.

UAX.J. X JL %ST

mg§m quality
lll'^p'^'N^fllij Of Materialare Essential

IS fflffllß M& WE aim at this in our Manufactures- andy°u

1 IlSf Jffli may find xt in the Soods we make, viz. :—:—
i«rfiiPißvt^HL Engineers' and Plumbers' Brasswork

I^^H^^S^P Brewers' and Creamery Vats
W^^^^^lll Copper Cylinders and Washing Boilers

SamtielDanks &>Son,
Brassfounders and Coppersmiths,

10 Brandon Street, Wellington.

ANDREWS & BEAVEN, Ltd.
CANTERBURY . . %^& r>i-

• x I. i-
machine works v Lnnstchurcli,

Confine their attention to a few linesof Machines inorder
that they shall be Most Perfect, Up-to-Date and Reliable.

GO CHAFF CUTTERS, all sizes for all purposes.
as , SEED CLEANERS, for all seeds, for Merchants—
1 I and Farmers.

OC GRAIN CRUSHERS and GRINDERS. POTATO DIGGERS.q KEROSENE OIL ENGINES.
Full particulars posted to those whorequire information

about any of these machines.

THIS 5 HiP\u25a0 NIUTIJK _<^^^si^S^^SS^^^^—

Good reasons for \^«ic? fe?"~?K^-v j?.' < \Xv/O^'selling, and will -—-* \^tjl \Jp/J N^^^raccept little over -\u25a0ilgssr S
half original cost. '~~~+***s'
R.P.M.MANNING, 151Cashel Street, CHRISTCHURCH.

NEW ZEALAND
PORTLAND QEfIENT Q2.
Highest GradePortlandCement _ LLAIJIZSI.and Hydraulic Lime
Supplied to Public Works Dept, / 35!^ &\Electric Tramways, Waihi Gold #L^ Sjß • \
Mine, Harbour Board, Ferro-Con-IO fffnTdFW*^L *y\

crete Co., &c, frc. JQ fe^Wfajffi 5Cj
Send forTestimonials. I^4 «5#Ask for "Crown" Brand. \^ (jf'-^^k _jgf
Auckland Office—

xV»W Ci x
76 VICTORIA ARCADE. NSP/^-c^iV^/TELEPHONE 882.

WellingtonAgents— H. R. Cooke,
Messrs. Riley & Holmes. Manager.
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™PLEYELj
SHORT BIJOU GRftND.

A Perfect Piano specially

easy time payments

, Telephone 1987.

— . i

WELLINGTON PIANO CO.,
LIMITED.

53 MOLESWORTH STREET, WELLINGTON.

JORDAN Pajent HOT WATER BOILER.
va. \u0084 203 Gloucester St.,

1. at
" I>)I >) Christchurch, N.Z.

p^~^ Mr. Jordan, Nov. 2 1906.
1 n f Dear Sir,— In answer to

$ I I your enquiry as to theI \
* efficiency of your Patent

Tubular Boiler as a heater
S- P -fP for a domestic hot-water

service, webeg to state that
we have given it a thorough trial, and aie satisfied that for economy of
fuel andrapidity of heating there is nothing m use to equalit.

Yours faithfully, Collins cS: Harman.
seeAeent» HAMMON & BLACKMORE,
80 Lower High Street, CHRISTCHURCH. s PLUMBERS.

Telephone ißig.

SOUTHWORTH & PETERS,
Shop and Office Fitters.

MANUFACTURERS OF AIR-TIGHT
AND DUST-PROOF SHOWCASES

159 Salisbury Street, wnteus/or
CHRISTCHURCH. Free £*»»«*'•

F. B. HUGHES,
New CoronationStudio.

2 VICTORIA SQUARE, CHRISTCHURCH.
Specialist in Racing, Trotting, andPrize Stock, also in

Flashlight Photography.
A Motor always ready for Country Engagements.

MIRACULUM.
THE Wheelman's Friend. MIRACULUM is a Sure Puncture

Cure, and GuaranteedRubber Preservative.
AlwaysLiquid Always Effective Will last as long as

the tubes. Bikes, 2/6 per wheel, Motor Cycles, 5/3 per wheel, Motor
Cars, from 10/- per wheel < -'_i*SS3-fetJ .lji^«!

Write for Booklet andTestimonials to •
Jae..*a

MIRACULUM CORPORATION, Ltd.,
Worcester Street

- - - - -
CHRISTCHURCH.

Head Depot for New Zealand

flk The "SHARPLES"
TUBULAR

(Jffl |u Cream Separator,
JytmlHl IHfIN '

I*HE Tubular skims cleaner, is easier to wash,
//\ TCWM ' PhMH skims colder milk than any other Separ-
J^l^HIjH % t iß^^B ator, is self-oiling Supply can is low and the
tSllillllMi'J^^WPPJI most convenient. The Tubular is, in fact, thefPfl^^^^^^^xiy^^ftMachine for a Farmer to have, and we recom-

\u25a01tiPijS^ajPsipflpßHpl mend it to all progressive Farmers who are

NATIONAL GAS ENGINE SS^S^dS?M
PS

>^— aßß^— m^-m^— -i^— iagainst all competitors

AND PRODUCER PLANT.
_^_^^^_^_»i^_^__^__^^^_^_— England, June 1906

FULL PARTICULARS ON APPLICATION TO THE AGENTS

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

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

The "CAMPBELL"Gas Engine
I uAo rnUUUUbn rLANT.

A 25-b.h p. at Wanganui workson ijlbs of cokeper horse-powerper hour.
A 40-b.h.p, installed for Messrs. Lind & O'Connor, Flaxmillers, Shannon,

is now at work. All interested are invited to inspect.
CATALOGUES ANDFULL PARTICULARS FROM

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

• V^^OTl^^^V Twenty Years'Reputation.
Iy^^w*^ A =*=
2 f/<S *f* C«« BRAMD'^r'BRA ND

\u25a0S 1(3 TRADEMARK.
°" Bvery BaS'

"u VV"^ Jt^ MANUFACTURED BY

|\^nM^/ John Wilson & Co.,Ltd.,
I fZTcllre-

ESTABLISHED 1885. WCTy entre'
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ENGINEERS' TOOLS.

— z-^^^^^%. Pfftriiif*tintiQI^lUUUvllUllvi

by post, and we invite
correspondence from all parts of the colony. Here is a List
suggestive of ourStocks. It is not a Fall List:

Stocks andDies Inside and Outside Calipers

Screw Plates SpringDividers
Chucks CaliperGauges

Tool Holders Depth Gauges
Speed Indicators Surface Gauges
Try Squares Scratch Gauges
Double Squares Feeler Gauges
Caliper Squares Thread Gauges

Combination Squares Wire Gauges

Levels Bevels Morse andCleveland Drills
Plumb Bobs Cuttingand other Pliers

&c. &c.

EDWARD REECE & SONS,
Colombo Street .«.<*,< GHRISTCHURCH.

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 Nuts.
Set Screws, Whitworlh Thread.

Black and Bright. lN Fact
ANY ENGINEERS' LINES.

CALL ON, OR WRITE TO—

A. & T. BURT, Limited.
COURTENAY PLACE - WELLINGTON.

Head Office and Works:DUNEDIN.
Branches: AUCKLAND,CHRISTCHURCH, INVERCARGILL & PORT CHALMERS.

TilTol ready— i
rk n1 roofing F°: t

( I ISJ U \u25a0\u25a0\u25a0\u25a0\u25a0\u25a0MHHHV Roofs <
\ THE PARAFFINE PAINT COY., San Francisco. S
J Samples and Prices from istablished 1884. S
S J. IURNS t CO., LTD., Auckland. E.REECE t SONS, CHRISTCHURCH. )
\ H. WILLIAMS t SONS, Napitr. G. L. DENNISTON, Dunadm. \
C JAMES W. JACK, Wellington. THOMSON, BRIDGER « CO., Invercargill. (

ITens it g~* wy >% ¥"^¥¥ffcT^¥¥ffc IXll7* II to the %,Jl imB PM^_fM Iliyf j^j1 I

and excerpts from his cases as he finds them. The GrspnopnOflC is

always at his elbow,ready to take dictation, while the typist is never
waitingbut always productively employed.

The rapid increase in the number of Business GraphophOllCS among
the business and professional houses throughout the country show the thorough
appreciation of ihis valuable system

Ifyou are abusyman anddesire a perfectsystemofdictation,write forournew
booklet, which we v.ill mail you free on receipt of the filied-out coupon below

COLUMBIA PHONOGRAPH CO..Genl.2Ss ClarenceSt..Sydney,nsw
Lj«r,, TallumMithnr Manufjrurrrv in ihrWorld Crc»lor> ol ihrTjlkin,MichinrInduMn Ownrr.olthi> F.jnrl.
mcaul f^K-til* Crandl'mr l'ir« 1900 Daub't Cr.ndPrize bl Lou.! IW4

THE ONLY AWARD FOR BUSINESS TALKING MACHIMES ATST LOUIS WO4
\u25a0\u25a0^\u25a0^IKHBHHHB CUT OUT THIS COUPON \u25a0^\u25a0\u25a0\u25a0^\u25a0\u25a0\u25a0\u25a0Mi

K.»niJl> nml mr TRLC romflit" mlormajonroncrrning \hr BunnesiGraphophonp

NAME I
ADDRLSS

- - - I

IINILKIuK

DECOHATION^fI^^

Manufactured by The Metallic Roofing Co.,Ltd., Toronto.
SOLE AQENTB:

SMITH & SMITH Ltd.
DUNEDIN. WELLINGTON. CHRISTCHURCH.



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 lighten with
pnde and pleasure.

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

The length of the centre line inside the coping
is to be 683 ft., and on the bottom 671 It.as meas-
ured from the face-line of the concrete retaining
wall on the seaface. The breadth of entrance at
the coping will be 84 ft, while 22 ft. down below
high-water mark the breadth will be 80 ft. The
coping level is to be 8 ft. above high water, and
the sills of the entrance 32£ ft. below high-water
for a width of 59 ft. The level of the finished
bottom of the dock is to be 2 ft. below the sil'
level along the centre of the dock, and 2 ft. 6 in

at the sides Inside the coping a width of 106 ft
will be providedexcept at the caisson stops, where
it is to be 84 ft. The caissons are to be 10 ft. m
thickness andbe placed respectively at 10 ft, 40 ft.
190 ft., and 300 ft. from the seaward outside face
of the work. The southern end of the dock will
be built in se&mental form.
It is proposed to construct the dock, firstly by

driving temporary piles to carry the staging to
command the area of the dock, pumpingstation
culverts, and the sea wall , to clear out the area
andpump the culverts fromall mudandspoil down
to a uniform depthand hard formation The area
has already been dredged by the "Whakarin"
to approximately the right depth The next
step will be to enclose the area, to be covered
by concrete, in temporary timber casings supported
from the staging piles When each casing
is cleared out a better concrete will be deposited
to cover the whole bottom area A similar
course will be followed for the plumbing-house
and the culverts leading therefrom. On that
concrete foundation will then be erected other
casings so as to form the walls of the dock. The
concrete placed in the casings will form the rougli
first cast of the dock. When the casings are re-
mo\ed the next step will be to fill all round the
rough concrete dock, so formed with clay fillings,
to pump out and staunch from anj' leaks that
might exist in the pumping-house, so as to enable
the boaul to erect permanent pumping machinery
A coffer-dam across the mouth of the dock entrance
follow.
It is probable that the pumping-out of the first

cast of the dock will show a considerable quantity
of leakage and iuiis of water which will have to be
all staunched back so as to make the first cast drj
or approximatelyso The rough dock will by that
time be in existence, and in it will be built the
final face-work containing the altar steps, the
caisson steps and all the work of the final dock
The reclamation will then have to be completed
and the cofferdam removed The present contract
which has to be completedby 31st December, 1910
does not include the pumpingmachinery nor the
floating caisson, which willbe subject to subsequent
contiacts.

but probably inferior quality at cheaper rates,
but the only effect of the law intended to foster
the industries of the colony would be the fostering
of foreign industries to the prejudice of the meri-

torious inventor without any material gam to
our working population It would clearly be a
retrograde step for the legislature of this country
to inflict hardshipsupon the world's inventors to
the aggrandisement of foreign manufacturers. If
there are patents which can be worked here, and
which are prevented from being worked by the
greed of the patentee we are not familiar with
them If the Minister is better informed, he will
not object togive a list of them to enable thepublic
to adequately study this subject If, after the dis-
cussion incidental to threshing out the matter,

theie remain any cases of hardship to the local
manufacturer and his men, which cannot be met
by the present compulsory licensing clause of the
Patent Act, both sides can easily join in some
attempt to amend the patent law. At present
the available evidence is decidedly against the
proposed change The proposal appears to be
based upon the assumption that the inventor is

one who fattens without e:\ertion, or has the ten-
dency of the octopus to grasp everything within
reach regardless of others. But is this so ? Any-
one acquainted with inventors will know that they
have enough difficulties without the added risk of
losing the result of their ingenuity,perhaps at the
moment when their hopes are about to bear fruition.

[Price:6d Per Copy;6/6 Per Annum posted,
or inadvance 5/-WELLINGTON, N Z., FEBRUARY i,1907.Vol. II.

— No. 4. Monthly.]

If the success of the Wellington graving-dock
corresponds in any appreciable degree to the long
struggle thatprecededits authorisation, itmust have
a memorable career That struggle, however,may(

in view of thebright future openingout before the
dock, be dismissed as a mere memory, not to be
revived by any financial consideration whatever
Directly, the dock may not pay Nobody expects
it to do that for yeais to come But things winch
are necessary and profitable do not always pay at
the start, or tor borne years to come The railways,
for example do not pay

— the State policy is not
to U t them pay anything more than three per cent
on the cost of their construction Streets androads
are neither of them in the category of things that
pay directly For many years no private firm
could have financed the telegraph services of this
country without spelling rum many times over in

capital letters Yet all these things— and a whole
category ot others too numerous to mention, but
which will occur so readily to the mind of experi-
ence

—
are of the kind that are both indispensable

and most profitable in all ways but the directly
remunerative fashion of the account book Thus
it is with a graving-dock The prestige of the
greatest distributing port in New Zealand lequires
one, and in the woid all things else are included
The comfort of the merchant marne md the su>et\

Wellington Graving Dock.

CompulsoryManufacture of Patented
Articles.

Ihe more one thinks of the ministerial proposal
for the compulsory manufacture of patented ar-
ticles, the less necessity there appears for the in-

novation in the law Apparently it is designed
to take the place of a higher protective duty and
to enable the colonial manufacturer to obtain the
making of all inventions tor which patents may
be taken out in the colony Now we believe that
owing to our protective policy, practically every
patent that can, withanyhope of success, be manu-
factured within the colony is manufactured here.
There is, howevei a class of articles the manu-
facture of which is obviously out of the question
Of the latter a long list can be readily reeled off
by an\ one whohas some small degree of acquaint-
ance with the subject Typewriters, Monotypeand
Linotype machines, boot-making machines, cash
registers steel pens, printing machiner\ weaving
machinerv^these are among the hrst to occur to
the mind as the subject mattei of a large number
of patents They cannot profitably be made here
an\ more than iron-clad battleships or ocean
liners, for the simple leason that the output of any
factory or workshop that might be established for
their pioduction would be insufficient to justify
the investment of the large amount of capital re-
quired \ccording to theproposalof the Minister,

howe\er none of the articles on this list could
enjoy, 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 available funds for patenting their inven-
tions m all foreign countries, to the competition
in the local market of imitations made m countries
in which the invention isnot patented Our public
certainly might get articles of similar character
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second as a warning against the ambition which
le ds men to attempt great enterprises without
cons denng adequately the strength they possess
or the means they should providefor carrying them
out. Throughout the ages that have succeeded
Icarus has furnished the point for every tale of
vaulting ambition that overleapeditself. Practical
people explained the story of the flying, which they
saw to be unthinkable, by substitution , they
pointed to the fact that in the days of Daedalus
the art of sailing over the water was as unknown
as thatof fiyug through theair, they declared that
the great inventor invented the sail, applied it to
the nearest canoe and got away in safety, losing
his son <n the voyage by some accident, which in
the first sailing voyage on record was not by any
means difficult to imagine. Daedalus was the great
builder and architect of his time; the creator he
was of the two arts, the lahentor of the fame of
all the artists who had precededhim, but for lack
of records had been forgotten He was credited
with the making of everything wonderful known in
his day. Allstatuesof the gods of specialexcellence
were called by his name

— Daedala— nothing was
regarded as impossible to him In time the myth
of the wings was resolved into the fact of the sail;
and thename of Icarus remained alone of the story
for the encouragement of inventors to keep on the
right track

They needed some encouragement of the practi-
cal kind. Antiquity and the Middle Ages are full
of their endeavours to solve the problem of the air.
From Archytas of Tarentum to the great Leonardo
da Vinci some of the greatest intellects of mankind
were devoted to the solution of this fascinating
problemof nymg through the air The first named,
who was eminent as geometrician and astronomer,
was famous also throughout antiquity for the flying
pigeon which he constructed, which probably was

Part I.
According to oneof the most successful aeronauts
ofourtime, the air has been waitingsince the advent
of man on the earth to transport airships of his
contrivance throughboundless space, with the speed
and grace of a bird, "

in the open firmament of
Heaven." This is one of the Brothers Wright, of
Dayton, Ohio, who claims that he has discovered
the secret of constructing theproper kindof airship.
The more famous Santos Dumont makes the same
claim. In a contrivance of his own he actually
did fly through the air in the open firmament of
heaven a distance of 235 yards, in the presence of
a large number of spectators, at the rate of some
ten yards per second, or 20.5 miles per hour. In
a burst of triurhph this aeronaut declared, immedi-
ately after his remarkable performance, that he
saw his way to building a machine which would fly
a hundred miles with as much ease as his present
combination of box kites accomplished the few
yards of flight whichconstitute the acceptedpresent
record. Dumont has made up his mind that the
method of harnessing the air has been discovered
and is now waiting only to be developed. He is
not alone.

A large number of believers are offering prizes
for the encouragement of that development. The
Daily Mail offers a prize of £10,000 for the first
successful flight from London to Manchester, 183
miles ;there is the Archdeacon prize of £2000 for
flights of distances over half a mile ;thePans prize
of £10,000 — the offer of the Matin newspaper in-
creased by public subscription to the larger figure—
for a flight from London to Paris the prizes of
the Adams Motor Manufacturing Company and
the A utocav ioumal respectively, of £2000 and £500
to the winner of the
Daily Mail prize if the
machine or the motor-
petrol are made in
Britain. Inaddition, there
are the Salomon and
Howard de Walden prizes
for flying machines of
theheavier-than-air type;
the Daily Graphic's prize
of £1000 for a flight of
more thana mile withone
or more human passen-
gers;and the two Chal-
lenge Cups known as the
Gordon-Bennett Interna-
tional, and the Hedges-
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— during the
St. Louis Exposition, of which $100,000 was
for the bes" airship— safe, manageable, and fast.
The faith of these believers of the recent past and
t \u25a0* pr sent is expressedby the Figaro newspaper
inperfervid terms

"
What a triumph' A month

ag> Santos flew ten yards. A foitnight ago he
flew seventy Yesterday he flew still further and
enthusiasm knew no bounds The air is truly
conquered Santos has flown Everybody will
fly." With all these believers the only questions
are • how soon shall we fly, and shall it be with
machines that are heavier than air or with those
that are lighter '

THE ANTIQLITY OT THE PROBLEM.

From the ear.iest ages man has dieamt cf the
conquest of the air by boldest flight. In the dawn
of history, before the setting of fable Daedalus
was believed to have accomplished the feat Shut
up in the Island of Crete, wherehe hadconstructed
for" King Minos the famous Labyrinth, this cunning
workman fashioned for himself and his son Icarus
each a pair of wings, with which they staited to
y over the to a country of safety. The

father arrived, 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 his
body, soared aloft, and met the fate against which
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

number of persons who thought and hoped with
him were learned enough in comparative anatomy
to know that the superior muscular power of birds
in proportion to their weight makes easy to them
the problem of flight, which to man is impossible
with his inferior muscular apportionment. Some of
the inventors of that time,moreover, andindeed of
other periodsof history, werenot alwaysremarkable
for proper study of means to ends. Like the artists
who illustrated their ideas, they were more con-
cerned with the magnificence of results than with
the methods of producing them. There is, for in-
stance, theproject of Lara thePortuguese, (in1670),
whose proposal to build a flying-machine made
him a conspicuous figure in the annals of his time.
He designed a boat to be supportedby four copper
balls. Some gas lighter than air was to be put
into these, which, thus charged, would infallibly
raise the whole fabric aloft to any altitude. The
diameter of these cups was to be 25 feet. But
themetal employed in their construction was to be
only one two-hundredth part of an inch thick.
Had this genius proceededfrom theoreticalproposal
to actual practice, his project would have hadshort
shift, for the balls, long before the exhaustion of
airinthem, wouldhavecollapsed withunsatisfactory
completeness. So it was with most of the in-
ventors who were ready with the lightest hearts to
undertake aerial voyages on the provocation of
their ill-furnished brains. They have their place
in history, however, which consists of a name
merely, but little more. About Lara there is
the additional distinction that he was the first to
conceive the notion of getting some gas lighter
than air to do the raising and sustaining required
for flight through the air. His machine was wrong
but his idea was right. Though the first balloon
did not rise for a century after his death he was
the first to evoke the idea of the balloon

The attempts of man
to master the air asbirds
do in their flight, is div-
ided into two pirts- the
part which relates to
machines that are lighter
than air, and that which
relates to those that are
heavier At the head of
the former the name of
Francis Lara is entitled
to anhonouredplace

LIGHTER THAN AIR. THE
BALLOON PERIOD.

In the year 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 in a position to
experiment with the idea propounded by Guzman
and others that if an envelopecould be found for
enclosing a given quantity of a gas lighter thanair
the envelope would rise up in the air, and the
problem of flying would be solved. They turned
their attention to the subject, and after various
experiments managed to make a bag of paper and
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 envelopehigh up into the atmo-
sphere, to the great wonder of a large crowd of
spectators. As the air cooled, the envelope de-
scended gradually, finding its way back to earth
without shock or trouble. The brothers soon con-
structed a balloon of 105 feet indiameter, and the
name of Montgolfier became for ever famous in
connection with the art of sailing ships through
the air Their balloon is number 1 of our next
plate It carried no passenger or crew loomed
large, rose mysteiiously, floated about majestically,
and returned to earth comfortably. Speculation
and experiment followed in its track with eager
enterprise The 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 flying was therefore solved. The
solution of the other half, the propelling and direc-
tion, would be only a matter of time. Let it be
understood however that though the Montgolfiers
had solved the problem of the application, the
idea was not thens It was Guzman, of Lisbon
who had suggested that heated air might be of use

February i, 1907PROGRESS.

The Mastery of the Air.
A Record of the Achievements of Science in the Realm of Aerial Navigation.

120

some kind ot kite flown with a string. Which
lemmds us that he amusement of flying kites
was not unknown to the ancients. In addition,
there were many who said they had seen men fly
with wings of their own construction through the
air But in the absence of information there can
be no discussion of their testimony, and the only
possibility is that something of the principle of
tne pirachute must have been suspected by those
who had watched the leaps ot the flying squirrel,
whichhave inour daybeenmeasuredup to forty feet.
But t eycouldnot have mademuch progress, for so
late as the seventeenth century there is the instance
ofan exhibitor who, descending from a great height
in a machine much like a parachute of our time,
broke his leg by falling into a barge moored on
the Seine As he didnot seem to haveany concep-
tion of the area of parachute required to sustain
his weight it is right to conclude that all his pre-
decessors in the flying art were no better off for
scientific equipment. By the time of this adven-
turer the only persons who were supposed to ride
through the air were the witches, who were popu-
larly thought touse broom sticks. But this scarcely
belongs to the subject of airships

Leonardo da Vinci, painter, poet philosopher
and man of science, was conspicuous among his
contemporaries for the zeal with which he devoted
himself to the art of flying Drawings are extant
of a contrivance which kept him employed for
many years, a contrivance by wl ich a man
exerting the muscles of his legs might keep a pair
ot great wings in motion It was the dream ot
this great man's life that one day his invention
would enable men to fly like the birds through
space at his will But neither he nor the large

lara's quadruplecopper lara's 1678 a man flying (from Bartholomew l\ure\t's
balloon 1670. faustus verontius) 1695. ide\ i709.



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

In November, «i month later, Zambeccan dis-
covered the advantages of oiled silk as an envelope
tor the lighter gas, and since then all balloons have
been constructed of that material Soon aftei the
nev\ departure Zambeccan sent up a balloon which
crossed the English Channel from Sandwich to
the neighbourhoodof Ostend, but there wasnobody
onboard Hydrogen eventually took the place of
heated air The latter was of course relied on for
some little time The first human aeionaut, JTytler ascended in a balloon inflated by heated
air carr>ing the means of keeping the same hot
The unfortunate Pilatre dcs Rosiers did the same
thing, flying over Pans on December Ist, 1784,
after ascending from Versailles Limardi followed
quickly with a hydrogen balloon The rival aero-
naut compromised in the struggle of the elements,
and ascended with two balloons, one above the
other one filled with hydrogen the other with
heated air Unfortunately something going wrong
with the upper balloon the gas escaped, and the
fire not being alight for expanding the air of the
lower balloon the whole fabric came to the ground
with a sickening thud from a height of 700 feet
Hydrogen after this disaster displaced its rival
Before his untimely death Rosiers had flown thirt}
leagues in his balloon establishing a record which
the aeronauts of the day made it the obiect of
their lives to beat In 1787 Blanchard crossed
the Channel ina balloon, and the art of managing

I MONTGOLriER 2 TISSANDIER 3 RENARD 4 THAYER 5 CHARLES 6 POWELL, MP 7\\ ISF
8 CAPTAIN IORRMiNE (LOST AT SEA NE \R LYTTELTON, NZ ) 9 GREEN IO GIFFARD

to the seekers of the secret of aerial navigation
In 1760 Cavendish discovered the properties of
hydrogen, inter aha the superior lightness ot that
gas, and soon after him Black of Edinbuigh
suggested the plan of making an envelope to en-
close any gas lighter than the atmospheric an
This suggestion reminds one of the idea put for-
ward b\ Laia in 1670 Whether it was taken
fiom him or originally hit upon isa question which
probably will never be settled Its settlement
however at this petiod of the navigation ot the air
is immaterial It is enough for all purposes that
the brothers Montgolfier flew the first balloon
That balloon carried a sheep, a duck, and a cock
These were the first aeronauts, and they came
safely back to Mother Earth

Two months after the first ascent, the chemist
Charles conceived thenotion of substituting hydro-
gen gas for the heated airof theMontgolfierprocess
The obvious advantage was that hydrogen did not
like hot air, depend upon a fire to keep it up to
the mark as a lifter Charles had some trouble in
getting the gas into his balloon but after a little
difficult\ lie succeeded and the first balloon sup-
ported b\ hydrogen went up near Pans remaining
in the air for three quarters of anhour On reach-
ing the earth the fabric was torn to pieces by the
affrighted peasantry This if it does not confirm
the story (now considerably doubted) of Anrlree's
fate in 1898, namely that he was murdered with
his companionson alighting by some superstitious
natives— Esquimaux, Laplanders,Yakoots inhabi-
tants of some part of thenm of the frozen world—

balloons had begun to be fairly well understood
A valve at the top of the balloon worked from the
car sundry bags of ballast, and an open throat
were the indispensables— the hrst for lowering by
letting out gas, the second for raising by throwing
weight overboard, the third for preventing the
expansion of the gas at the higher 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 it after his example. But
the other gas has never gone out of use in conse-
quence In 1830 Green travelled from London
to Weilburg in Nassau in his balloon, a distance
of 500 miles, and was considered very lucky to
have got safely to that place. For it was well
understood that the big round balloon was un-
wieldy, unsteerable, entirely at the mercy of the
wind and not too safe in rough weather The
type of that balloon isseen infigure 9 in the illustra-
tion

The balloon was however, used for many pur-
poses and no car was ever considered complete
without a set of observmg-instruments 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 Glaisher,
Coxwell Croce-Spmelh, Nadar, Godwin and the
American Wise, Fissandier, Giffard, and Dupuy
de Lome Of these the American Wise flew from
St Louis to Jefferson, a distance of 1159 miles
He conceived a project for crossing the Atlantic
but fortunately for himself it came to nothing
Tt was early in the history that the aeronauts dis-
covered the difficulties of the upper air. Mention
has beenmade of the expansion of the gas at those
heights The knowledge of the effect of the atmo-
sphereon thehuman constitution followed speedily.
Balloons ascended to heights up to 31,500 feet
Breathing proved difficult, the faces of the aero-
nauts grew purple, insensibility often occurred,
and on one occasion of three men who went up to a
height of over 25,000 feet, all became unconscious
and two died This type of balloon is in 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 in parachutes,* giving displays on
various public occasions, putting them to a vanet\
of uses The only conspicuouslyserious purpose to
which one of the type wasput inlater years was the
purpose of making Andree s attempt on the North
Pole This famousaeronaut hadinvented a system
of steering the balloon by a system of drag ropes
which he hadexperimentedwith in several journeys
over the Baltic, all with much success He be
lieved implicitly in the system But his fate
contributed greatly to the encouragement of the
reaction that had set in so far back as the early
fifties against the round type of balloon, whose
dements the aeronauts had found such abundant
reason for being displeased with, reasons chiefly
of unwieldiness and unsafety.

One of the earliest proposalsfor getting over the
steeringdifficulty was that of the Greek Stagapoulos
who suggested harnessing birds to the sides ot
balloons to drag them through the air He did
not go into any details to show howr these novel
teams couldbe drivenaswellas thosewhichdrewthe
renowned chariots of Venus and Queen Mab,but in

the drawing 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 improvement In 1852 he elongated
the shape of the balloon, making itellipticalinstead
of spherical constructed an example 144 feet long
lv 3ft feet in diameter, fitted it with a rudder,
installed a propeller and a motor, (steam) of three
horse power, the weightof themotorapparatusbeing
4(>2 lbs In this he ascended from Pans 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 in1872by Dupuy de Lome Chiel
Constructor of the French Nayy— a service which
has always been in the van of enterprise— with
a machine worked by man power taking up on
the occasion ofhis ascent from Pans twelve men for
operating themotor. The machine was118 feet long
by 4^ feet indiameter, andhe hada success d'esiime
He preferred man power, having a wholesome
dread of a fiery motor working in close proximity
to the hydrogen in the balloon The man power
not proving economical others turned to steam,
amongst them Wolfert andDe Bradski who thought
they could take sufficient precautions against the
danger feared by their predecessor But they
failed, and they lost their lives in full view of Paris

Tissandier came next, in 1883 with a "Diri-
gible" (see figure 2) which accomplished the best

* Baldwin in 1887 descended a mile in3i minutes
witha parachute
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of her future greatness But she never left that
house again The trip had revealed structural
defects of radical character. Attempts weremade
to raise funds, as the inventor's means were ex-
hausted, but without avail, the business of in-

vesting in airships having come to be regarded as
risky. The Zeppelin airship was never heard ot
more, and the only subsequent news that con-
cerned her in any way was the announcement ot
her patriotic proprietor'sbankruptcy.

A host of rivals was m the field, the patent
offices of Europe and America were busy, and men
began to seriously consider whether after all they
were not destined to fly, in machines ot cunning
construction.

Conspicuous among the crowd of aeronauts was
Santos Dumont, the young and enterprising Bra-
zilian He appeared first in the front in the same
year that witnessed the failure of Zeppelin with
a cigar-shaped balloon supporting a spar on which
he rode after the manner of a cyclist Machine
after machine did he construct until he astonished
the worldby flying round the EiffelTower and win-
ning theDeutsch prize of £4000 Hehada gasoline
motor developing great power with veiy light
weight a thing whichseemed to realise the mechani-
cal aspiration of

"a horse-powerin a watch case "

and he did the distance— 3^ miles and back— m
half an hour The world applauded him wildly,
buthe fell short of therecord of Renardby t\\o miles
an hour, andheonly flew half theFrench soldier's
distance, and in subsequent efforts he had many
dangerous accidents. Encouraged by the plaudits
of the public of many countries he went on building
on the same lines, until he was announced as a
competitor for the prize offered by the authorities
of the St Louis Exhibition for the best airship.
He was to compete in a vessel 165 feet long by
27 feet of diameter, with a motive power ot dO
hor=es

This inventor was the theme of much comment
at this time People seemed to thmk himcapable
of any feat, no matter how extraordinary He
had said one authority, a very handy machine,
lust the thing foi paying visits in 50 feet b\ 18
of 3hp and a speed of 10 miles an houi ram
or «hine ;he wasbuilding his great omnibus anship
157 feet by 28 he would carry a load of passengers
with regularity and despatch and he would charge
them by weight These and other stories went
round about the young man, while he steadih
plugged away at his calling

In the crowd of his rivals the brothers Lebaud\
took a high place with a balloon dirigible of the
inevitable cigar-shape, 185 feet by 32, driven by
a 40-hp gasoline motor which, having beaten
the Santos Dumont record was taken up b} the
French war office, ever on the look-out for novelties
of promising character

The names of the rest were legion, and all were
sailingairshipsof the old pattern which Renard had
brought to a condition not seriously surpassed b\
any of his successors The new types were better
framed they had very much better motors, and
had attained nearer to permanency otrigidity — the
quality for lack of whichballoonsbecome flabby and
refuse to «teer— but they were totallyunmanageable
m anything like a "

breeze
" Thepapers were full of

the doings and intentions of the Marquis de Dion,
of Me=srs Pillet, Robert, Girardet, Boisset, 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 dimensions and half the power, and b\ the
veteran experimenter of twenty-five years Dr.

results hitherto attained. The \u25a0; machine^ (cigar
shaped) was 90 feet long with a diameter of 29,
it carried a rudder of unvarnished silk, a propeller
9 feet long, andan electric motor

— the whole fabric,
withstores, motor,andaeronauts, weighing2650 lbs
It managed to make seven miles against a head
wind and did not manage to make any further
appearance, as (so it 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 Giffard, Dupuy de Lome, and Tissancher,
Captain Renard, of the French army, chief of the
balloon departmentof the service,reachedhigh water
mark of that day with his celebrated "dirigible"
balloon La France. In his ascent he was accom-
panied by his assistant Captain Krebs of the same
service. His machine was more like a cigar than
any of its forerunners (see hgure 3 ), it carried
its propeller in front and its motor was electric,

of greater power than Tissandier's The ascent
was made in June 1885 Here is the account
publishedof the same by the Tunes.

"The balloon
was of elliptical form andcarried an electric motor,

a screw and a rudder, the motive power being
derived from electrical accumulators which could
supply during four hours a power of ten horses.
These worked the screw which served as a propeller
to the apparatus. The balloon was made of
light strong silk, and was covered as usual with
a netting to which the car was suspended All the
propelling mechanism was contained within the
car, the rudder alone projecting outside like that
of a boat. The car was mounted by Captain
Renard, Director of the Balloon Works, and by
his assistant, Captain Krebs, both engineer ofneers.
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 Hermitage of Villebon,

about seven miles distant as the crow flies A
wind was moving against it 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 going to turn. The spec-
tators were then amazed and delighted 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 in an oblique direction and
with a steady motion, showing the engine \as

completely under control Within 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 fortyminutes.

From this account it is clear that the balloonLa
France had attained a speed of 21 miles an hour
half of the course against a wind of 12J miles
The feat caused great enthusiasm throughout the
world The United States government at once
commissioned fhayer, the well known aeronaut,
to build 3

"
dirigible

"
double the size, carrying

double thepower. The theory was simple enough
It was in fact thought to be a mere question of
proportion a question of lifting power. Double
the lifting power, and youdoubled the power cam-
able. The orders to Thayer therefore were to
build a balloon of a diameter of 60 feet with an
ascending force of 70 tons, driven by compressed
air A speed of 40 miles anhour was confidently
expectedas the result. The machine was designed
according to instructions, but never built.
The trouble was that Captain Renard ascer-
tained by further experiments with La France that
the machine was absolutely unmanageable m a
heavy wind and nearly so in a moderately brisk
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 andaltogethergreat things
were mysteriouslypredicted of iton its first appear-
ance, which would not be till the outbreak of war
Then the Germans, all the critics declared, would
understand the meaningof La Revanche But this
redoubtable machine was never taken out into the
light of day and has not been heard of for years.

Since the last appearance of Captain Renard's
navigable airship there have been many, and in the
hands of enthusiastic devotees But they have
never, in spite of the encouragement of prize offer-
ings enough to stimulate the dreams of avarice,

advanced beyond the efficiency achieved by La
Trance Her best factor of control and stability
was the front propeller,and that has been followed
in all the copies Renard himself, now a colonel
disgusted by the demonstrations of weakness in
the balloon principle of construction, has long
been one of the most strmgest supporters of the
system of aviation His contemporaries remained,
however, staunch to the pnnciple of aerial naviga-

tion onbehalf of which he had led the way with
<uch hipfh hopes
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DR. BARTON'S AIR-SHIP.

By the end of the last century a host of aero-
nauts was competing for the lead Inventionsuc-
ceeded invention and trial succeeded trial The
scientific journals gave great space to the chronicle
of their doings, prizes were offered to stimulate
their enterprise, every war office was busyandthenumberofaero-clubsmultipliedInthefirstyearcfthepresentcenturyCountZeppelin,oftheGermanarmy,madehisgreateffortHehadheadedthefamouscavalryraidwhichopenedthecampaignof1870/71hewasdeter-minedtowrestfromthesameenemytheempireoftheairwonbytheeffortsofRenardandthem\stenousinventionthatwasallegedtohavefollowedthemTheKaiserlookedonwithap-proval,sayinginhismagnificentwaythattheCounthadrevolutionisedtheartofballooningTheCount'sairshipwasbuiltinafloatinghouseonLakeConstanceItwas 420feetlongwithadiameterof28feet,itwascoveredwithanet-workofaluminium,itsmaterialwaswater-tightDergamoidabove,andlightsilkbelowFashionedincigarshape,itwasdividedintoseventeencoji-partments,eachcarryingitsownseparategassupplySuspendedwasagangwaynearlythelengthofthefabric,carryingtwoaluminiumcars,eachfurnishedwithbenzinemotorof10lipwithoiltanksandwaterballastThereweretwoaeropropellersatthesidesofthemachineaboutthecentrearudderandarunningweightforkeepingthebalanceOnthedaytheshipwasbroughtoutofitshouseithadcosttheinventorandtheascentthatfollowedcosthimmore.Onthatday,inthepresenceofalargecrowdofspectators,themaiesticfabricroseintotheairandwa'JverysoonindifficultiesThesteeringapparatusfouledoneofthepropellersthebreakdownofawinchparalysedtherunningweight,andthepowerwasfoundtobenotnearlyenoughNever-theless,aftersailingsomefourmiles,onafairlystraightcourse,theshipcamesafelytoland,andasshewastakenbacktothefloatinghousethereweremanycongratulationsandasmanyprophecies/eppelin'sbailoon122



GORDON-BENNETTR-\CESANTOSDUMONT'SCARWITHMOTORETC.turningroundandroundafterthemanneroftheordinaryroundballoon,andcamesafelyandquietlytoearthActingontheexperiencethusgained,DrBartoncalledmthebestballooningexperts,andwiththeiraiddesignedafull-sizedcompleteairship.(Seefigure)Theballoonorsustainingpartisdesignedintheformofacigar,thelargestdiameterbeingabouttwo-fifthsfromthefrontend,andwas180feetlongby41feetmaximumdiameterThisgivesatotal"liftingcapacityof144,000cubicfeetor10,080lbs.Thetotalcapacitywas150,000Butaspecialchamberwasreservedforairaswillbeseenpresently,atacapacityof12000Ordi-naryballoonsfilledwithverycarefullymadehydro-gengaswilllift1200grammespercubicmetrebutItisnotsafetocalculateuponmorethan1000,asthequalityofgasvariessomuchWithcoalgastheliftis730grammesforagoodquality,and700formediumItisfoundinpracticethatthereexistsagreatnecessityforpreservingtheexternalshape,especiallyofacigar-shapedballoonashasbeenpracticallydemonstratedlatelyIntheballoonnowdescribedthisdifficultywillbegreatlyreduced,asncgasisexpendedfordescend-ingpurposes,anditmay,therefore,leasonablybeexpectedtoremainintheairfora\crylongperiodThesubsidiaryballoonisfilledwithair,sothatwhenthereductionofthepressurefromascensionoftheairship,orfromtheheatofthesun'srayscausesthegastoexpand,theairisdrivenout;andonthegasagaincontractingairispumpedinThisplanhasbeen,ofcourse,usedbymanyexperimenters,thelatestofwhomisMSantosDumont,whooncegotabadfallbecausehisair-pumpbrokedown,thematerialbuckledandtheballooncollapsed.Theentireuppeisurfaceoftheballoonproperisenvelopedinanextracasingorchemiseprovidedwithcanestifteners\UNIQUEVIEWOFTHEVILLEDEPARIS.M.DEUTSCHDELAMEURTHE'SAIR-SHIPLEAVINGTHESHEDFORATRIALTRIP.thatathrustof25lbsperbrakehpcanbeob-tainedwithoutexcessiveweightHowever,inthisinstance,thethrustistakenas20,givingatotalof2700lbsforthesixfansTherearethreesetsofaeroplanes,eachsetconsistingofthree,oneovertheother,eachaeroplanehavingarodinfrontforthepivotandarodintherearforrais-ingandloweringtheendbymeansofthelinks-—asshowninthediagramFig2Bymeansoitheseaeroplanestheshipwillberaisedtoanydesiredaltitudeabovethepointtowhichitwouldnaturallyrisebymeansoftheliftingpoweroitheballoon,andfailureofthemechanismcanresultinnothingmorethanitsreturningtoitsoriginalpoint,whichwillbe1000feetabovethegroundThedeck,onwhichthecrewcanfreel}walkabout,isflooredwithalightmattingandisprovidedwithahand-iailandnetting,thefanmotorsarefixedtothisdeck,andinolderthatthedeckshallremainalwaysinahorizontalpositionawatertankisplacedateachend,eachtankcontainingabout50gallonsofwateiwhichiskept,bymeansofapumpandconnectingpipes,inaconstantstateofcirculationThereisalsoapendulum-operatedvalvearrangedsothat,shouldoneendofthedeckdrop,thependulumshutsoffthewaterfromthelowerendandpumpsittotheuppertanktillthelevelofthedeckir̂estoredTheweightofthewholeincludingacrewoffivemen,was9600lbswithamaximumaieaofballoonof1320squarefeet\stotheefficiencyofthepower,theinventorwasveryemphaticHesaidthataccordingtoDrSmeaton'sexperi-mentstheairresistanceofaflatsurfaceat13milesanhourisjustunderonepoundpersquarefoot,whilethemoierecentexperimentsotProfe^soiLangle\thefamousaeronauticalauthority,(sincevenfiedbyothersofcompetentcharacter)showthatamounttobeexcessive.Thispressureisofcourselargelyreducediftheobjectpiercingthewindisintheformofacone,inwhichcasetheresistanceisvariouslygivenasfromone-thirdtoone-fifthofthatofaflatsurface.Nowallowingonlyathirdforreductionforthechangeofshapetotheconical,theresistanceofferedbytheballoonwillbeunder450lbstoawindof13milesanhour.Tothisaddtheresistanceoftheaeroplanes,super-structures,carandcontents,andthesurfacetric-tionofthesidesoftheballoon,say250lbs.,andwehaveatotalresistanceofunder700lbs.Butthethrustavailablewasestimatedat2700lbs.,thereforeitwasnotunreasonabletoexpectaspeedexceeding20milesanhour.ThisapparentlyfairconclusionwassupportedbytheexperienceofthosepresentatthttrialofDr.Schwartzsaluminiumballoon,which(beforethefirstdrivingbeltcameoff—aside-light,this,ontheinsecurityoftheballoonrace)hadadvancedsteadilyagainstabreezeof19milesanhour.Thatmachine,however,hadonlya12-h.p.motor,andwasofaboutthesameweightanddimensionswithacapacityof130,500cubicfeet,13,500lessonlythantheBartonballoonItwasunderstoodatthetimethat,shouldtheBartonachieveinprac-ticetheestimatedresults,itwouldbepurchasedbytheBritishgovernmentforwarpurposes.ThetalkaboutthisventureconsiderablyincreasedtheinteresttakenbytheballooningworldinthegreattrialarrangedbytheauthoritiesoftheLouisianianExhibitionMuchwasexpectedinthewayofresult.Onehundredthousanddollarswereofferedasthefirstprizeforthebestairshipflyingacertaindistanceoveranindicatedcourseatarateofnotlessthan20milesanhourovertheground,whichmeantarateofnotlessthan25throughtheair.Fiftythousanddollarsweretobedividedinprizesforthevictors,incertaincontestsbetweenrivalmachines,andthebalanceoftheofferof200,000dollarswasdevotedtotheexpensesoftheexhibi-tionandtrials.Thenewspaperspreparedthepublictoexpectagreatcompetitionbypublish-ingaccountsofsuccessfulattemptsofvariousinventors,andtoenjoytheviewofmarvellouscraftsailingatwillunderperfectcontrolinsightineverypartofthefirmamentofheaven.Atonetimeitwasannouncedonwhatappearedtobegoodauthoritythat92competitorshadenteredforthebigeventButasthedayapproachedthepublicbegantoseethatitsexpectationswouldnotberealisedThefactisthatassoonastheaeronauticworldrealisedthatthetrialsweretobelessexperimentalthanpracticaltheconditionscomprisingaprescribedcoursetheexecutionofTHEBVLLOONSINTHE\EROGORDON-BENNETTRACEFromthischemisethecaianditssuperstructurearesuspended—thesuspendingcordsarenotshownThesuperstructureismadeofsteel,mostlyoftubularsection,andisconstructedtocarrythepropellers,aeroplanes,andrudder.Theshipistobepropelledbysixtwo-bladedtriplefansthreeoneachsideofthesuperstructureItwillbeobservedeachpairoffansiscentredonadiffe-rentplanetotheothers,inorderthateachshallrevolveandpassthroughdifferentairTheballoonisprotectedfromthefansbynetworkscreens.Eachpairoffanswillbedrivenbyanoilmotor,withe'ectncignitioneachmotoiexercising45bhpExperimentsrecentlyearnedoutatMr.Alexander'sexperimentalworksatBathshowBaiton,withamonster170by40,carryingthreemotorsof50h.papieceInAmericathenamesofBaldwin,Langley,BellandthebrothersWrighttoweredabovethecrowdThefourlastwere,however,aviatorsAdescriptionoftheBartonair-shipisnecessary,foritdifferedfromtherestintheremarkablerespectthatitwasdesignedonboththeprinciplesofaeionautics,combiningthetwo,whichhadbeenkeptseparatebytheinventorsuptothistimeBarton'smachinewasfittedwithaeroplanesaswellasthegasbagoflargesizecommontoalltherestHehadexperimentedwithtwomodelsin1899,oneontheacceptedprincipleofRenard,theotherwiththeaeroplaneexclusively,andhadfoundthembothdeficientProfitingbytheexperiencethusgained,hedevisedathirdmachinecombiningthetwoConstructingafourthstillofthemodelslzetherespectablesizeof35feetinlength—hemadesomeexperimentsintheopenIhosehehadpreviouslymadeunderthecoverofthePublicHallatBeckenhamansweiedextremelywell,themachinerisingandtailingwithoutan>expenditureofgas,andobeyingitsrudderandkeepingdirectionwithgoodlineButexperimentsundersuchconditionsbeinginconclusive,aseveryinventorknowsbythistime,hearrangedatrialmtheopenUnfortunatelytheclock-workmotorwasnotpowerfulenough.Still,theresultsob-tainedwereencouragingAlthoughtherewasbutlittlehftmg-powerintheballoon,theactionoftheaeroplanescausedittoascendasitgatheredway,andintenminutesithadreachedanalti-tudeestimatedbyonlookersat800to1000feetitkeptperfectlylevel,andsteeredwellaccordingtothesetgiventotherudder,nearlyatrightanglestothewindAftergoingthusforaboutthreemilestheclock-workpowerceasedtoactandthemachinesailedonforanotherhalf-mileFebruaryi,1907PROGRESS.123



intouchwiththeworldFinallytheballoonhadparticipatedintheeternalassaultontheNoithPoleIthadfailedasthesailingcraft,thesteamboat,thesledgeandtheEsquimauxdoghadfailed,butithadatanyratepro\editselfbyitbattemptworthyofthehonourableestima-tionaccordedtoitb).theworldHEAVIERTHANAIRTHEPERIODOFAVIATIONManhasgotbacktotheoriginalplanoiseekingthesecretoftheairintheflightofthebirdsthereofThefirstquestionisofthebirdtobechosentorthemasterShallitbethewide-iangmgalbatross,whosemajesticflightisbutseldomdisturbedbythebeatofawing,ortheflappingheron01thehomerpigeonwhosepinionsneverceasefromstrugglingortheswallow,whosedextentjislikethelightning,orthe"eaglealoft"soaringincircles"totheblazingsun'?ThedifficultyofchoiceisaccentuatedbytheuncertaintiesofscienceastotheexactnatureofthefunctionsofthewinginflightInageneral\va>itiswellunderstoodthatthefoiestbirdhasshoitbioadwings,whichenablehimtoswingroundamongthetimberandtheundergrowth,andtorisealmoststraightupwardstotheshelterofthetreetops,whereasthebirdoflongwingwhenonlevelearthorwaterfindsithardtoriseandcanonlydosoatlongangles\notherdifficultyinthewayofthediscover\ofthesecretofaitificialflightisthedifficultyofmaintainingequilibriuminpracticeOfthisithasbeenwellsaidthattheairisnotlikethesmoothlevelflooronwhichthechildlearnseasilytowalk,butisfullofvariousinequalitieseverchangingDISPLAYSATST.LOUIS.thebestairship,whichprizetheyfelttheycouldnotwin,butarrangedmerelyforpleasingthedis-appointedpublicThesewereBaldwin,Berry,Benbow,andFrancois.Thelasthadamonsterballoonwithamotorof24h,pandagreatpairofpropellers,andfromthismachine'speriormancesthespectatorsexpectedmuchinstruction.Itwasfilledwithgasonlyafterverygreatdifficulty,butwhenthehourcameforcuttingclear,theinventor'sconfidenceevaporatedandhedeclinedtogivetheorder.TheballoonwasdescribedasbehavingthenceforthlikeahamstrungelephantOntheotherhandtheairshipofBaldwinwasfairlysuccessful,inasmuchasitmadeseveralascen-sionsunderthedirectionofits"chauffeur"(ifwemayusetheterm),Knabeshuhwhoaccom-plishedthefeatseveraltimesofmakingawidecircleandreturningtotheballoonenclosureTheseflightswereveryinteresting"Thisboldmannerofthecelestialseas,"saystheofficialpccount,"madenoprovisionforhissecurity,butstooduponlateralpiecesofgas-pipecomposingtheframeworkoftheship,andskilfullydirectedhermovements,exhibitingthemostperfectcon-trol.Byshiftingthesteering-bladeandpropellerhewasabletoascendordescendatwill,andsimi-larlyhisshipwasbroughttochangeitscourseandtodescribeacircle,thoughthevesselwasnotthuscontrollableinawindofmorethansevenmilesanhour"Thedescriptionaddedthatthegraceandbeautyofthesemovementsinspiredthespectatorswithpropheticvisionsofthemarvel-lousfutureawaitingthepyingpeopleofanenter-prisingworldButtheonlysolidresultolthebyactionofunexpectedandunforeseeablecurrentsManhasasmuchdifficultyingettingaccustomedtothisconditionasthechildwouldhaveinlearn-ingtowalkonatumbledandperpetuallychangingsurfaceJVluchpracticeisdoneinmanythings—skating,riding-walking—inallof-whichtherearefallsButintheairthereisonlyonefallanditgivesnoexperiencethatcanbeusedAthirddifficultyisthedifficultyofthestart.Howtoriseautomaticallyfromthegroundinthefaceofgravityinamachineheavierthanairorhowtodiveasthebirdsdooffatreeboughortheedgeofacliff,findingstabilityandvelocitywithimmediatesuccess\u25a0\fourthdifficultyconcernsthewingBudsusetheirwingsforthedoublepurposeotsustain-inganddrivingtheirflight.Ihewingevidentlyrequirestobeofconsiderablearea.Butwhereisthemechanismthatwillconvertsobroadabailintoanappingpropeller?Takethewingofthealbatrosswithitslongbonesandlockjointattheelbow,anditsfinefeatherworkattheendopeningandshuttingatwill,andtheminutedetailofmuscleseverefficientfortheiroperationAlanwantssuchaninstrumentforhisairshipifhechooseswings,buttheideaofsettingaboutthosedetailsonthescaleherequiresandwiththemate-rialsathiscommandisalmostunthinkablefromthepracticalpointofview.SomedifficultieswhichactedasdeterrentsinformertimesweredifficultiesofignorancenowdispelledItwas,forexamplelongheldthatthebonesofbirdsare,likeballoons,hollowandfilledwithhotairanditwasconcludedthatnoothersortofstructurecouldbegottoflyItistruethatthebonesotbirdsarehollow,itisalsotruethattheairinthemisheatedbythemuscularexertionofthebirdinflight.Michelet,themostcharmingand,insomerespects,mostcorrectotallthewritersonornithology,takestheviewthatabirdisaspeciesofhot-airballoon,risingfromthegroundandsupportedinflightbymeansolhot-aircellsinitsfeathersandbones.Toexaminethistheory,takeanalbatrossweighing24lbs.,andtreathimasofthebulkofacubicfoot—asamatteroffacthisbulkisless—andletthewholeofthisbulkbponehugehot-aircell\\hatisthesustainingpowerottheenclosedhotair'\t60°Fitis40grainsandat100"itisin''Buttheweighttobesustainedis"24pounds'Ihehot-aircelltheorydoesnotrequirean}'furtheimentionTheexaggeratednotionofthepowerrequiredforflightwhichlongprevailedwasanotherstumblingblockfortheaviatorItwastakentorgrantedthatthepowertobeprovidedforsustainingbodiesmustbeverygreat,andthusthedifficultyottheproblemwasincreasedbytheconsideiationthatpowermustbeprovidedforsustainingaswellasfoipropulsionWiththisfancyMrWPThompson,CEdealtveryneatlyintheyeai1881inalecturedeliveredbefoietheLiverpoolPolyteclmeSocietyHesaid"Itisacommonremarkthatabodyfallsattherateof16feetpersecond,thereforewecaneasilycalculatethepowerrequiredtokeepitmsuspensionButsupposeoursmallestmeasureoftimewerethreesecondsInthreesecondsabodyfalls145feet,orninetimeswhatitdoesinoneAsimilarcalculationonthisdatumwouldmakethepower,necessarytokeepagivenbodysuspended,threetimesasgreataswhencalculatedbytheotherdatumThereforeifthepopularformofcalculatingthismatterbecorrect,itdependsentirelyonthequantityofoursmallestmeasureoftimewhatpowerisexertedinkeepingagivenweightintheair,whichisab-surdIf,indeed,oursmallestmeasureoftimehadbeenaperiodequaltoahundredthpartotasecond,halfthefalsetheoriesmregardtotheenormouspowerrequiredforflightwouldneveihavearisenIfaheavybodywereallowedtofallforthehundredthpartofasecond,andthenarrested;thenletfallforanotherhundredthpartofasecondandthenarrestedasbefore,andsoonforahundredtimes,sothatthebodyshouldhavebeenfreetofallduringaseriesoiperiodsunitedlyequaltoonesecond,itwouldhaveonl\fallentwoinches,insteadofsixteenieet,thedis-tanceitwouldhavefalleninasinglecontinuousintervalofonesecondIftheperiodofcontinuityhadbeenthethousandthpartofasecond,andtherehadbeententhousandoftheseperiods,thetotalfallwouldhavebeenthefiftiethofaninchandthepowerrequiredtobringitbacktoitsprimaryposition,inotherwords,thepoweirequiredtokeeptheweightmsuspensionwouldonlyhavebeentheweightmultipliedbythefiftiethoffvinchpersecondinsteadofby16feetpeisecondasistheusualcalculationGoingastepfurtheiandarranging,asintheinclinedplanemovingatsufficientvelocity,thatthereshouldbenofallatallinotherwords,continuousinsteadofintermittedarrestation,andnopowerisexertedinkeepingtheweightinsuspension"Thesedemonstrationsthatbodieswhichaienotballoonsinflatedwithheatedaircanfly,andgreatpnzeofferingwasthedemonstrationofthelutibtyoftheballooncalledDirigibleforpracti-calpurposesDespitethesepoeticaleffusionsthereactionmadeitselfmorepronouncedthaneverByalmostuni-versalconsentofaeronautsitwasdeterminedtoreturntotheschoolofnaturefordirectionintheartofflyingthroughtheair,andtakelessonsfromthebirdsItwassaidthattheballoonhadshownonlythatafewin\entorshadsucceededincalmweatherinwortingonananglewiththewindandevenintravellingtowindward,butthattheyhadnotdemonstratedthepracticabilityofsteer-ingapparatuslighterthanairunderthemajorityofworkingconditionspresentedbytheatmo-sphereTheballoon,itmustbesaidforit,haddonegoodworkinitsdayMiniaturespecimenshadpenetratedthesecretsoftheatmospheretoheightsabove40,000feet,bringingbackthefiguresofselt-registennginstrumentswhichhadbecomescientificrecordsIhoseoffullsizehadgivensuchextendedopportunitiesofobservationstosoldiersthate\erywarofficeintheworldhademployedthemandspentlargesumsintheefforttoimprovetheirefficiencyTheRepublicofFrancenevercanforgetthein-valuableservicesoftheballoonduringthesiegeofPansTheairshipsofthatmemorabletimecarriedthegovernmentoftheRepublicoutofthehandoftheenemytoorganisethedefenceofthecountry,andmaintained,inspiteofvigilanthostilefire,apostalservicewhichkeptthebeleaguredcapitalcertainnamedevolutions,theattainmentofacertainrateofspeedandthereturntothestartingpointwithinaspecifiedtime,tfieentriesfelloft.Apanicsetinamongtheinventors,thepanicgrew,andwhenthedaycameforthebigeventnotoneinventorqualifiedNoteventheshipofthefamousBartondescribedabove,orthebombasticallyheraldedcraftofSantosDumontTheformerdidnotgotoSt.Louisatall.Thelatterarrivedandwasfoundquartersduly,inaccordancewiththedesireofitsspiritedinventor,whohadbeentheveryfirsttosignifyhisintentionofcompetingButatthelastmomentsomevandalsucceededingettingintotheaerodomewheretheDumontmaterialwaslying,unpacked,andslashedthegasbagsobadlythatitcouldnotberepairedintimeforthetrialDetectiveswerecalledmandathoroughinvestigationwasmadewithnootherresultthanageneralsuspicionthatthegeneralpanichadincludedSantoshimself,whohadthereforeeitherslashedthegasbaghim-selforinstructedsomeoneelsetodoso,inorderthathemightavoidtheembarrassmentofafailureItwasasuspicionnaturalenoughassuspicionsgo.Itmayhavebeenabsolutelywithoutfoundation,assuspicionsoftenare.Butwhenthebaffledaeronautmadenoattempttorepairdamages,andtookhimselfandhismachinebacktoPansbyfirstopportunitytherewerenotwantingthosewhosawabundantconfirmationofsuspicionOnlyfourexhibitorsmadeanappearance,anditwasonlyafactitiousone,notfortheprizeforFebruaryi,1907PROGRESS.124



thatitisnotnecessarytoexpendanypowerinkeepingthemsuspendedintheairathighvelocities,bringthestudyoftheproblemofaviationwithinmorereasonablelimits.ThenthereisthesayingofJulesVerneoftwenty-yearsago,thatitisnotnecessaryforimitationofbirdmethodstobeservile,asforexampleloco-motivesarenotcopiedfromhares,norshipsfromfish.Tothefirstwehaveputwheelswhicharenotlegs,andtothesecondscrewswhicharenotwings.Thisideaofthepropellersuggestedtheavoid-anceofthedifficultiesofwingconstruction,andthesailingofthealbatrosssuggestedtheaeroplaneThecombinationofthetwowould,itstruckmanyinventors,answerthetwo-foldpurposeofthebird'swing.Moreover,thefactwaswellunder-stoodthattheairishighlyresistent—aparachuteofayardindiameterinpracticenotonlyimpededdescentbutmadeitisochronousOntheotherhandtherewasthekite,theplaythingofgenera-tions•menhadevencrossedrivers,towedoverbykitesofwhichtheyheldthestrings.Sciencestudiedthekite.Theresultisgivenbytheauthori-tywehavealreadyquotedthus—
behindtheother,copyingnatureinfactaftertheexampleofmanyinsects.InsupportthereisalsotheanalogyofthelongflightsofthemigratorybirdswhicharrangetheirflightssothatthebirdsflyinsinglefileInthiscasetheaircompressedbythefirstwingreboundingupwardsformsafirmercushionforthesucceedingonetoactupon,untilthereissetupanadvancingwaveandaninducedcurrentTneproposersofthisexpedient,however,admitthatsomesortofparachutearrange-mentwouldberequired,capableofexpansion,atneed"tobreakthefall"Thedifficultyislessenedbythefurtherconsiderationmentionedabovethatbutlittlepowerisrequiredaftersustain-ingthebodyintheairincomparisonwiththepowerwantedforpropellingatspeed.Stillassomeprovisionmustbemadeforthesustainingpower,afterthefashionofthekite,andthatpro-visionmustbearsomerelationtotheweighttobesustained,thedifficultyraisedbythelengthofthewingwhichactsbothassustamerandpara-chuteisconsiderableThepowerrequiredforsustainingisestimatedatsomethingliketheninthpartofahorse-powerlor10tons.Stillthekiteorparachuteeffectmustbeattendedto.Inprac-ticenearlyalltherecentexperimentersinaviationwhohavegottheirmachinestoriseoffthegroundhavefoundthatwhentheyreturntoearthaftertheirbriefflightsthereisagreatandsometimesdisastroustendencytobump.SciencehasproposedtogetoverthisdifficultybytheuseofhorizontalscrewsThiswasthetheoryonwhichJulesVernereliedforthesupportofhisrenowned"ClipperoftheClouds."Petti-grew,thewell-knownauthority,describesamodelwhichdevelopedlaterintoafavouritetoy.Itwasaplaneprovidedwithtwoverticalaxes,eachcarryingahorizontalscrewThesescrewsbeingsetrevolvinginoppositedirectionsdisplacequan-titiesofairabovetheplane,whichcauseare-sistanceoftherestoftheairintheneighbour-hood,forcingtheplaneupwards.Thetoymadeonthisprinciplewasoperatedbyclockwork,whichatoncesetthescrewsrevolvingandsetupthemachineThegradualexpenditureofpowercausedtheupwardmovementtobecomesloweruntilitceased,afterwhichthepowersufficedtoretardthedescenttillthemachinereturnedwithoutharmtotheearthOneortwoinventorshaveexperi-mentedinthisdirection.Othershavepreferredtheuseofatailarrangementfortheverticalsteer-ingIntheorysuchauseofpower(thedoublehori-zontalscrews)wouldmaintainequilibriumwithoutfailandautomatically.Inpracticethepressuresfromwithoutwouldhavetobetakenintoaccount.Therearetwocentresinpractice•thecentreofgravityandthecentreofpressure.Theproblemthatsobafflesaeronautsistheproblemofreconcilingthesepressures,sotospeak,andkeepingthemfriendlyInsomethousandsofglidingexperimentssomeexperimentershavemanagedtoadjustthebalancebyshiftingtheirownweightinonedirectionoranotherasneedarose.Thereweremanydisasters,andbesides,whenworkingonalargepracticalscale,suchadjustmentisob-viouslyimpossiblesomemechanicalexpedientisneeded,anditisimperativethatitshouldhaveautomaticactionSomeinventorsofto-daymakeexpressadmissiontothateffectThesewerethedevicesforovercomingthesup-posednaturallawoftheproportionatewingsurface,whichdiscouragedinventionsogreatlybyitsre-ductiontotheabsurd.Thetrueanswer,however,wassoonfoundItisthatthereisnosuchlaw.Thenaturalfact,demonstratedbymanymeasure-ments,isthatthegreaterthecreaturesupportedintheair,thesmallertherelativesupportingforce.Mr.Langley,theAmericanexperimenterwhobuiltaflving-niachmeln1896whichactuallyflewoverhalfamile,collectedfiguresfromwhichheobtainedthefollowingapproximateresultsMachinewith54sq.ft.wingsustained30lbs.using1ihpPte-odactyl,extinctflyer,with25sq.ft.wingsustained30lbsweight,using0.05h.p.Condorwith10sqftwingsustained17lbs.weight,using005hpTurkeyBuzzardwith5sqft.wingsustained5lbs.weightusing015hp.Pigeonwith07sqftwingsustained1Ib.weight,using0012hpHummingBirdwith0.03sq.ftwingsustained,002tbweight,using0001hpOnthesefiguresheremarked"particularatten-tionistobepaidtothefactthat,regardingtheratiosofsupportingsurfacetoweightsupported,theseratiosarenotonlynotthesameinallthebirds,butthemselvesdiffergreatly,butsystemati-cally,withtheabsoluteweight"Ifweenquirehowmuchonehorse-powerwouldsupportforin-stancesupposingtheratiosofsustainingsurface(icwingarea)toweighttobeconstant,wefindthatonehorse-powerwillsupportinTheMachine20lbs.with36ft.ofareaorIfsq.ft.tothepound.PROGRESSFebruaryi,1907.(deadweightofkite)becomeunitedlyequaltoBF(orAB),whenthekitebecomesstationaryIf,however,thewindlessens,thequantityBAdiminishes,andthekitefallstillthelesseningquantityBGandweightofthekiteEFagainbalancetheupwardforceofthewindABorBF.Weseethenasatanangleof45thewindisde-flectedvertically,andthereforegivesthemostliftingpower,thetailoughttobeweightedtosuchadegreeastocausethekitetostandat45—thatis,heavilyinahigh,andlightlyinagentlebreezeAlsothatthenearerthethingapproachesthehori-zontalthegreateristheliftingpowerofthekite."Everyonehasdoubtlessplayed'ducksanddrakes'(aliasthrowingflatstonesnearlyhori-zontallyoverthesurfaceofwater)andhascountedthenumberofleapsthestoneshavemadebeforesinkingintothewater.Allskaters,too,arefamiliarwiththefactthatamancanskatewithimpunityovericethataboycouldnotstandonwithoutimmediatelybreakingthroughIneachcasevelocityisaveryimportantitem;theskatersandthestonesalikehavenottimetosink.Akiteorplanetraversingastratumofairrapidlyissupportedinasimilarway,nothavingtimetodisplaceeachportionoftheareatraversedbeforeenteringafreshportion"InfigureIakiteisshown.The\u25a0windblowingagainstitmthedirectionofthehorizontalarrowisdeflectedatthesameangle.Ifthenthekitebedeclinedatanangleof45\thewindisdeflectedverticallydownwardsandthekiteforcedupwardswithequalforce.Referringtothediagram(Fig2)letEFequaltheweightofthekiteinpounds,BDtheforceofthewindonthekiteinpounds,ABorBFupwardforcecausedbythereboundoftheair;BCdirectionofstringCompletingtheparallelogramwefindanunbalancedpowertendingtoraisethekite;thekitewillthereforerisetilltheangleDBC,becomingmoreacute,thequantityBGincreasesuntilitandEFsameresistanceincleavingtheairpointfirst.ButAhasatendencytodescend,Btoascend.Ifthere-forewemakeacombinationofthese(C)itwillbeneutral,butithas,independentlyofitsshape,atendencytodescendbyforceofgravityLetusthereforegiveasufficientlygreatpreponderancytothelowerslantingplanetoneutralisethegravity,theresultbeingDNowDthusweighedwouldrequirealmostexactlytheforcetocounteracttheresistenceofthegivenspeedthatAwoulddesti-tuteofweightWethusseethatprovidedthatwecanaltertheshapeoftheobjectatpleasure,atahighvelocity,theamountofweightwithincertainlimitscauseslittleornodifferencetothepowerrequired.Howstrikinglyinthispointtheplaneorkitediffersasameansofkeepingaweightsuspendedfromthevoluminousballoon."Thereremainstoconsiderthedifficultyofmakingamachineriseasthebirdrisesforhisflight.Takethealbatross,whichhastogosomedistancealongthesurfaceofthewaterbeforeitgetsupmtheairHowisamachisetobemadetofollowthisexamnle?Thequestionwasansweredforthethinkingbytheanalogyofthehydroplane7heyrememberedthatlongyearsagotheCanadiansconstructedboatswhichdidwonderfulthingsontheirbiglakes;verystrangecraftoftheirinventionbeatingeverythingthatfloatedwithoutbeingpro-pelledbyotherthanwindpowerThatcraftwascalleda"skate"Itwasaboatwhosebottomwasaninclinedplanereducedtoaboutone-thirdofnormalwidthWhensailingtheskateshowedatendencytoriseneartothfsurfaceofthewater,andinstrongwindswithallsailsetsheactuallydidsoskimmingthewaterwithaminimumoffrictionwhichenabledhertoleaveeverythingfloatingmilesasternButtheskatewas,asmaywellbeimaginedaverydangerouscraft,peculiarlyliabletogooverTheadventofsteamdidnothelpmatteis,becausewhileitmadethecraftsaferbyreasonoftheabsenceofsails,itdraggeditspropellerandthereforelostthesuperiorspeedForthesereasonsthe"skate"wentoutoffavourButitsprincipleremainstogivehintstotheaviatorsSeveralofthecompetitorsforprideofplacemtheinventiontheyareseekingwithsuchardourhavesolvedtheproblemofmakingtheirmachinesriseupfromeaithbyprovokingtheresistanceoftheair.ThewingdifficultybringsanotherinitstrainThequestionofthatisraisedbythequestionofthenecessarylengthofthewingAnalbatrossweighingonly24lbs.haswingsabout12feetfromtiptotipThereforeamanweighing144lbsoughtbyanaloervtohavewingseach36feetlongor72feetinallasshowninthediagram;andaflying-machineweighing12tonstotakeanex-tremecasebywayofextremeillustrationwouldrequireanextentofwings'of2imilesfromtiptotipThedifficultyhasbeenfacedandinonecasemetbyaproposaltosupplymachineswitharowofwingsoneachsidehorizontallyplacedone
wind(arrowC),meetingtheundersurfaceoftheinclinedplane,isdiverteddownwards(arrowD),displacingtheairbelowButaircannotbesudden-lydisplacedwithoutcausingagreatresistance,thereforeiftheplanegoesfastenoughtheairformsanapproachtoasolidsurface,likethewaterinthecaseof'ducksanddrakes'"Nowasolidprojectedthroughtheairshouldpresentanedgeorpointtotheairitcleaves,butiftheplanesofwhichitiscomposedhaveanuni-formanglewiththeperpendicular,itmakeslittlematterhowtheseplanesareplaced.Thus\,B,CandD(Fig.4)wouldhaveapproximatelythe"Supposeaplane(A)slightlyinclinedmovingrapidlyinthedirectionofarrowB(Fig3),the125FIGI.FIG.4.fig.3.Fig2



distance.Whatdoesitmeanexceptthatfarlesspowerisexertedinflyingthaninrunning?Theairisthemorepenetrableelementincomparisonwithwater,asisprovedbythebulletwhichisstoppedbywaterbutfliesfreelythroughtheair.Butwhatshallbesaidofthedifferencebetweentheresultsofearthandairtravel?Thatbringsusbacktothestarting-pointofthisarticlenamelythesay-ingofadistinguishedaeionaut,oneofthoseper-hapsdestinedtosolvetheproblemofflight,inourtime,thattheairiswaitingtobeharnessedtothebehestsofman.Thebirdsoftheair,bymakinguseoftheresistanceandtheotherpropertiesoftheirelement,havedonetheharnessingforthemselvesHavingthusindicatedthedifficultiesottheproblemandreviewedsomeofthemainprin-ciplesinvolved,wepassontothehistoryofthestruggleofmanforitssolution,bytheuseofma-chineswhich,likethebirdsthatfly,areheavierthanairTheDukeofArgyllsaid"Weallknowthatabirdisneverbuoyant.Abirdisimmenselyheivierthantheair.Weallknowthatthemomentabirdisshotitfallstotheearth,anditmustnecessarilydoit,becauseoneoftheessentialmechanicalprinciplesofflightisweight,withoutwhichtherecanbenomomentum,andnomatureforcecapableofmovingthroughatmosphericcurrents"tTHESTORYOFANDREEANDHISBALLOON.ThefruitlessexpeditionoftheAndreeballoonendedthecareeroftheroundballoonbegunacenturybeforebyMontgolfier.Thereforetherightplaceforthestoryoftheformerisbetweenthechaptersdevotedrespectivelytotheballoomstsandtheaviators.Andree,whoconceivedtheideaofreachingtheNorthPoleinaballoon,wasaSwedishcivilen-gineerofconsiderableabilityanddetermination,whohadpaidgreatattentiontoaeronauticsandbecomeveryproficientintheartDuringhisex-perienceofthreeyearsofflyingoverSweden,Noi-way,andtheBaltic,hehadbroughttosomeperfec-tion—asfarasitwent—hisideaofsteeringballoonsbymeansofguideropestrailingongroundorwater,astern.WhenhedeterminedtoapplythenewsystemtothenavigationoftheArcticocean,nodifficultywasioundinraisingthefunds,MNobelandthreeotherssubscribingbetweenthemthenecessary£7000.TheprojectwassimplicityitselfAballoonwastobeconstructedofextrastrengthwithabuoyancyofsometwomonths;itwastobeprovisionedforseveralmonths,providedwithcollapsibleboatincaseofaccidents,inflatedwithgas(hydrogen)atsomepointneartheArcticcircle,waitforasouthwind,andsailoff.Whatnext,wasleftvagueBeforetheballoontherewouldbe(afterthePole)Greenland,Alaska,andSiberia.Iffatetookthemtothetremendousice-capofthefirstitwouldbecertaindeathtoallButAndreereasonedthatthenumerousglaciersofthisregion,quicklycoolingtheairaboutthematsealevelastheydo,alwaysproduceaircurrentsinthelowerplanesradiatingoutwardsinalldirections,andasitwasproposedtokeeptheballoonwithin300feetofsealevel,therewasnodangerofacom-pulsorylourneytotheinhospitableshoresofGreen-landThechoicewouldbe,therefore,between^AlaskaandSiberia.WithgoodlucktheballoonmightonedayfinditselfsailingthroughtheGoldenGatewiththewholepopulationof'Friscostaringagape,withbaditmightbelandinginthemidstoftheswampsoftheumnhabitatedpartofeasternSiberiaTheballoonwaspreparedtofloatmtheairforfifty-fivedays.Agooddealmighthappeninfifty-fivedays.Andagooddealdid.Itisonlypartofitthatweknow.Therest—shallwe
placedtheapparatustobetestedand,amongotherthings,thisincludedsurfacesdisposedlikewingswhichaerehungfromtheendofthearmanddraggedthroughtheairtillitsresistancesupportedthemasakiteissupportedbythewindOneofthefirstthingsobservedwasthatifittookacertainstraintosustainaproperly-disposedweightwhileitwasstationaryintheair,thennotonlytosuspenditbuttoadvanceitrapidlyatthesametimetooklessstrainthaninthefirstcaseA.plateofbrassweighingonepound,foiinstancewashungfromtheendofthearmbyaspringwhichw^asdrawnouttillitregisteredonepoundweightwhenthearmwasstill,Whenthearmwasinmotionwiththe,springpullingtheplateafterit,itmightnaturallybethoughtthatasitwasdrawnfasterthepullwouldbegreater,butthecontrarywasobserved,toiunderthesecircumstancesthespringcontractedtillitregisteredlessthanoneounceWhenthespeedincreasedtothatofabirdthebrassplateseemedtofloatontheair,andnotonlythis,buttakingintocon-siderationboththestrainandthevelocity,itwasfoundthatabsolutelylesspowerwasspenttomaketheplatemovefastthanslow,aresultwhichseemedveryextraordinary,sinceinallmethodsoflandandwatertransportahighspeedcostsmuchmorepowerthanaslowoneforthesamedistance"Theseexperimentswerecontinuedforthreeyearswiththegeneralconclusionthatbysimplymovingnn\givenweightofthisformfastenoughinahorizontalpathitwaspossibletosustainitwithlessthanone-twentiethofthepowerthatNewton'srulecalledforLangley'sfinalremarkwas"Thefirststageoftheinvestigationhadshownhowmuchorratherhowlittlepowerwasneededintheoryforthehori-zontalflightofagivenweight"Obviouslythenextstagetobeentereduponwouldbetoshowhowtoprocurethispowerwithaslittleweightaspossible,andhavingithowbyitsmeanstoacquirethishorizontalflightinpracticeInotherwords,howtoacquiretheartofflyingHeindicatedtheline.Akiteinacalm,whensinkingforwantofsufficientwindtokeepitHying,mayberestoredbyastrongpullonthecordofcontrolPlacethepullonboardthekiteandyouwillseethekiteflyThestrongerthepullandthequickerthemotion,theheavierthekitemaybemade.SucharetheconditionsofflyingItisestab-lishedasbeyonddoubtthatthisistheeasiestformoflocomotionTheflightofaneaglehasbeenmeasuredbytwotheodolitessetonanaccu-ratelymeasuredbaselineat100milesanhour,pigeonshavebeenknowntoflyatarateof80milesanhourfromColognetoPans.Seagullsandalbatrosseskeepupaflightoffrom12to20milesanhourfordaysastheycircleroundaship,butterfliesandinsectsscarcelyeatanythingintheperfectstate,yetaretheyeveronthewingNolandanimalcouldjourneyfromColognetoPanswithoutstopping,atanypaceatall,letalonethetremendousspeedofthesecarrierpigeons,whoseflightismarvellous,howevermuchmaybeallowedmthewavofassistancefromgalesofwind.Asfortheotherfeatsofthebirdsabovementioned,whicharetheirordinaryhabits,suchachievementsareunthinkableinthecaseofanylandanimal.\ddthestoryasauthenticasastounding,ofthealbatrosscaughtonedayintheSouthernOceanandliberatedwitharecordlabel,andre-capturedtwelvedayslateratapoint3150milesdistantfromthepointofliberation.Ifthatbirdflewstraightheaveragednearly11milesanhourforeveryhourofthetimeButhehadtorangeforhisfoodandtosleep,andprobablyflewdoubletheWildGoose34Glbs.with101ftofaiea01020sqit.tothepound.Pigeon83lbs.with58ftofareaor07sqfttothepound.

HummingBird15lbs.with26ft.oraieaof173sq.ft.tothepound.assumingthethreelattertopreservethesamerelationsonanenlargedscale.Sothat,broadlyspeaking,sofarasthesefewexamplesgo,thelargerthecreaturethelessrelativesurfaceandpowerneededforitssupportFromtheobviousmathematicallawthattheareaofbodiesingeneralincreasesasthesquareofthedimensions,whiletheirweightin-creasesasthecube,itisanappreciablyplainin-ferencethatthelargerthecreatureormachinethelesstherelativeareaofsupportmaybe(thatisifweconsiderthemathematicalrelationshipwithoutreferencetothequestionwhetherthisdiminishedsupportisactuallysufficientornot),sothatwesoonreachaconditionwherewecannotimagineflightpossibleButthisapparentlymathematicalconsequenceisnotthelawofNature,forwhileitisfoundthatinthelargerbirdasmallerareaforeachpoundoftheweightisgivenunderthelawthaninthesmallerbird,itisalsofound(whatisanotherthing)thatthissmallerareaisneverthelesssufficient,andthatfromthemathematicallawjustcitedtheredoesnotfollowtheapparentlyobviouscon-sequence(notableinthelargercreatureslikethecondor,perhapslessnotablymsuchacreatureasthepterodactyl)thatthebirdcannotbesupportedWhilethefactiscertain,thecausedoesnotsemtooclearlyknown.ThisanomalywasfirstnoticedbyMLucyaFrenchobserverin1868,whosetablesmaywellbequotedinsupportoftheaboveconclusionSquarefeetofwingsurfaceperpoundofweightInsects.Gnat..••.49DragonFly..•-3000Ladybird'......2660DragonFly(common)..2160Tipula(DaddyLonglegs)1450Bee....••525MeatFly..•560Drone..•508Cockchafer.515StagBeetle(female)466StagBeetle(Male)..375RhinocerosBeetle...314Birds.Swallow..•.482Sparrow..272TurtleDove.....213Pigeon••125Mouillard'stable(inL'EmpiredeVaiv)mayalsobequoted—Dr.Lendenfeldm1904,writingintheperiodicalNaturwissenschafthche,addshistestimonywithatableinwhichthealbatrossfiguresat67squaremillimetresofwingsurfacetothegrammeofweight,theLaughingGullat336,andthegnatat10,000.Itisinterestingtonotethatthesameauthorityworkedoutatableonthatoccasionfromwhichitappearsthatamanofordinaryweight(90kilo-grammes)canbesupportedmtheairbytwowings"furnishingtogether27squaremetresofsurface"Comparethiswiththeindispensable72feetspreadofthejudgmentbyanalogy.TheabovetableexhibitsthesameparadoxicallawthatthegreaterthecreaturethesmallertherelativesupportingforceThisisnowknownasLangley'slawandacceptedBeforedefinitelycomingtotheconclusionhimselfMrLangleymadelongandpatientinvestigationForthetestheinstalledanapparatusconsistingof"awhirlingtableofunprecedentedsizemountedintheopenairanddrivenroundbyasteamenginesothattheendoftherevolvingarmssweptthroughacircumferenceof200feetatallspeedsupto70milesanhour.Attheendofthisarmwas
PROGRESS.'Februaryi,19.17andree'sdepartureforthenorthpole
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sogreatamasswhilebeingletoutofitscover,andhowatlastitwaslaunched,allthiswouldtaketoolongtotell.TherepresentativeofLa-chambre,whobuilttheballoon,wasthereandhastoldthestorymwarmandearnestwords.Itwasthe11thofJuly1897Andreehadbeenallthemorningconsideringtheweatherwiththe*NansenlefttheFramwiththreemonths'provisionandlivedontheiceforsixteenmonthsontheabove"concentration."tweentwohillsapartalesseningballmovesswiftlytowardsthenorthernhorizon,andislostBeforeitaretheSea,theIceField,theUnknown"13thJuly.—12.30p.m.—822N.—155E—Goodjourneyeastwards.10SouthAllgoeswellonboardThisisthethirdmessagesentbypigeon—Andree"OutofthatUnknown,thatisallthatevercamebackfromthemItwasbroughtbyacarrierpigeoncaughtandkilledbyaNorwayfishermanThepigeonwasoneofthirty-twocarriedforpur-poseofcommunicationWhydidnotanyoftheothersbringamessage?Theywouldhavehadtofly1600to2000milesPigeonsdonotflysofarasarulebutapigeonm1905startedfromapointinAlaskaforSanFrancisco,andwaspickedupinanexhaustedconditionatHavre,inMontana,3100milesdistantThesenodoubtperishedinthenorthernwastesAllweknowoftheexpeditionisthatonthethirddayoutthetreacheroussouthwindhadleftittravellingeastinthedesperatehopeofachangetobetterconditionsHowdesperate,wemayjudgefiomthefactthatthetravellerswhohadnothingelsetorelyonknewthattheyhadwaitedinvainawholeseasontheyearbeforeforasouthwindRIPHENSON'SFLYINGmCH»EThethingmostnoteworthyaboutthisinventionisitsdateItwaspatentedintheyear1842ThefactwillconsiderablyastonishthosewhohavefollowedtheprecedingdescriptionofthelawsgoverningtheflightofbodiesheavierthananHensonanticipatednearlyeverythinginthewayofprinciplethoughindetailhewasasfarbehindasonemightexpectfromonewho,besideslivinghalfAERODROMEHENSON1842itwouldbefoundthatinashorttimetheywouldactsufficientlyupontheairtocausethemachinetoleavetheinclineandproceedinanydesireddirection.Thesepropellerswerefanpaddlewheelsworkingatthesidesofthemachine.Thismachinewasneverflown,thoughitwasheardofagainthenextyearasthemachineofHensonandStrmgfellow(seeillustration).Butwhateverhappenedtoit,itsdesignwastooremarkabletobepassedoverinsilence.Thedesignwastheforerunner,thecore,sotospeak,oftheinventionsofthepresentday.Ourillustra-tionisfromthecopysuppliedbytheinventortothePatentOffice.langley'saerodrome,1896.Thismachine,thenameofwhichsignifiestherunneroftheair,asseenintheillustration,bearsaresemblancetotheflying-machineofHenson,whichwaspatentedfifty-fouryearsearlier.ItwastheoutcomeoftheexperimentsofLangleywhichhavebeendetailedabove,anditwasseveralyearsinthehandsoftheinventorbeforeitcouldbetrustedtotheair.Langleybeganwithkitesandproceededgraduallytotnecompletemodel.VerymanyattemptstoflythelatterfailedonaccountofthedifficultiesoflaunchingFortunate-lythelaunchingwasdoneoverwater,forwhichreasonthemachineneversustainedanydamageinitsnumerousfallsFinallyitwaslaunchedfromahouse-boatinasecludedpartofthePotomacRiver20milesfromWashington,fromaheightof20feetDr.GrahamBellwaspresentandtookaninstantaneousphotographoftheflightthatfollowedHedescribeditasrisingsteadilyinhalfcirclesofabout100yardsmdiameterandflyingattherateof25milesanhour,underdirectionknowitbeforeIcepackandTundragiveuptheirdead?TheballoonwasmadeofPongeesilk,ofacapacityof176,582cubicfeetMostofthismaterialwasusedinfourfoldthicknessandallwasofmorethandoublethestrength—astestedbytheNordenfeltcompany'sengineers—stipulatedforbythecaretulaeronautProvidedwithanenvelopeforprotectionagainstthesnow,withallseamsmadestrongei,byaspecialcement,thanthematerialitselfottheballoon;withvalvesofimproveddesign,andagreattearingrentforemptyingtheballoonrapidlyincaseofaccidentaldragging,withguideropestrailingasternandgivingcontiolwithinfairlimitsbeforethewind,andacarandplatformbelowcarryingfourmonthsprovisionsandarmsandammunition,whichAndreeusedtorefertoinhisoptimisticway—noonebutanoptimistofthemostinveteratewouldhaveundertakensuchaventure—as"anunlimitedsupplyofconcentratedmeat,"*thisballoonwasthestrongestandthebestequippedtheworldhaseverseenThereisonlyonethingmoreamazingthanthetrulyamazingprudentialgeniusshownineverydetailofitsdesignandexecution.Itisthatthepossessorotsuchanabnormalgiftofwarinessshouldhavetrustedhimselftoasouthwindinaregionwhereasouthwindistherarestthing.Itwasnotforwantofwarningofthefact,forthewholesummerof1896waswastedatDanes'IslandnearSpitz-bergen,waitinglorthesoutherlywhichnevercame.Itwasnottillthenextseasonthattheaeronautsgotaway,andthennottillJuly,whenmostoftheseasonhadgoneby—socapriciousarethewindsfromthesouthinthatquarteroftheworldHowinthatsecondseasontheballoonwasgotonceagaintothestartingplace,howwithitsweightandbulkitwassafelynavigatedbytheintrepidsailorsoftheSwedishnavythroughtheroughwatersandtheicefloesbetweentheshipandthelanding-place,howtheshedbuiltforitthepreviousseasonwasrenewed,howthegasgeneratingplantwassetupwitheveryimprove-mentknowntothechemistryofthetimeforitspurification,howspecialprecautionsweretakentopreventdamagefromtheswayinginevitabletoANDREEwindblowingfreshfromthesouthWoulditlast?Hedecidedinhisownmindthatitwould.Heleftittohistwocompanionstosaywhattheythoughtofit,thecasebeingtooseriousforanyinterferencewiththeirunfettereddiscretionTheythoughtitwouldlastTherewasasceneatpart-ingFriendsshakinghands,thetravellersleavinglastwordsforlovedonesfaraway,tearswerefall-ing,voicestrembledInthemidstofitthevoiceofthecommanderwasheard"Stnndberg'Volkmar'Letusgo"Thethreeaeronautstooktheirplaces,ontheplatformunderthestrainingballoontuggingatitsropesThedecisivemomenthadcome"One'Two'Cut'"criesthecommanderinSwedishTheseamencuttheropesandtheballoonrosemajestically,sailingoutoftheshed.ThefirstperilwasintheverygatewayAgustofwinddescendeduponthemfromthemountainandtheballoon,beingencumberedwithropes,didnotriseanyfurther,andpresentlywasseentoberush-ingdowntowardssealevelThesailorshurrytotheboatsforarescuewhichtheythinkisimpera-tiveFortunatelytheballoonslowsdown,justtouchesthewater,and,risinguponcemore,sailsoff"Theballoonatanaltitudeof164feet,"itisthenarrativeofthebuilder,whoiswatchingthebehaviourofhiscraft,"speedsrapidlyawa}Theguideropesglideoverthewater,makingaveryperceptiblewakewhichisvisiblefromthestarting-pointlikethetrackmadebyashipWeexchangelastsignalswithourfriendsSoonwecannolongerdistinguishthem,butweseethattheyaresettingtheirsailsonthebamboomastThereisachangeofdirectiontheballoonls-travel-hngstraighttothenorthatbetween18and22milesanhour.Ifthewindholdtheywillbeatthepoleintwodays."TherewasalineofhillsinthedistancebetweentheexnlorersandthePoleTheballoontravellingsteadilyonclearsthetop,standsoutgreyagainsttheblueskyamoment;andisgoneThenbe-acenturjago,didnotbringhisinventionintopracticeHereishisowndescription,takenfromtherecordsoithePatentOffice"Ifanylightandflatornearlyflatstonebethrownedgewiseinaslightlyinclinedposition,thesamewillriseintheairtilltheforceexertedisexpended,whenthearticlethrownwilldescend:anditwillbereadityconceivedthatifthearticlepossessedinitselfacontinuouspowerorforceequaltothatusedinthrowingit,thearticlewouldcontinuetoascendsolongastheforwardpartofthesurfacewasupwardsinrespecttothehinderpart,andthatsuchanarticle,whenthepowerwasstopped,orwhentheinclinationwasreversed,woulddescendbygravityonly,orbygravityaidedbytheforceofthepowercontainedinthearticle,ifpowerbecontained,thusimitatingtheflightofabud."Themachine(seeillustration)wasdesignedtorepresentabirdwithwingsandtail.Thebird'sbodywasacarcarryingasteamengineof40h.p.thewingswereoutstretchedabovethebody,eachmadeofalightstrongframeworkofbambooorotherwoodhollowed,coveredwithoiledsilk,andthetailwasarrangedforraidingorloweringtheplaneofflightThewingswerecarriedontwomastsrisingoutofthecarandbracedtothem,"makingthewholeonetrussedbeamoflightcon-struction."Tosupplementthesteeringofthetail,whichwastoactverticallyonly,therewasaverti-calruddertodothelateralsteering.Thefunctionofthewingswasconfinedtothatwhichisper-formedbythewingsofthebird,whenitisskimmingthroughtheairatspeed,andtheyweretoexercisearetardingpowerindescentafterthemanneroftheparachuteTheinventor,however,relieden-tirelyonthetailactionforbringingthemachinedownatsuchaflatinclinethatimpactwiththeearthwouldbeentirelywithoutshock.Forstart-ingthemachinehepreferredaninclinedplanelikethesideofahill,andheproposedtoallowthemachinetorunfoiwarddowntheincline,thepropellersbeingfir<;tsetinmotion.HethoughtPROGRESS.Februaryi,1907127miller'saerostathensonandstringrellow1843.(aerodrome)1843.



NewWaytoWaves.Notevenrockscan-withstandthegentlebutpersistentandresistlessforceputforthbyNatureinherprocessesofplantgrowthAremarkableinstanceinevidenceofthismaybeseennearthecityofWaterbury,Conn,wherealarge,sturdyoaktreehasperformedtheunusualfeatofburstingitswaythroughathickstratumofrock.Thetreeappearstobegrowingdirectlyontopofthestone,infact,thepressureexertedbyitwhengrowingwassufficienttorenttherockapartWoodConquersStone.Februaryi,1907PROGRESS.
SA.NTOSDUMONTFLYING,INTHE"BIRDOFPREY,ingat.Booto1000levolutions,drovetheshipataspeedvaryingaccordingtotheinclinationgiventothemotionlesswingsItwasfoundinpracticethatthepowerrequireddiminishedin-definitelywiththeincreaseofspeedThewingswerefixedaeroplanes,twooneachside,andtherewasa1udderofspecialdesignwhichdidboththelateralandtheverticalsteeringThemachinecouldhaveflownmuchfartherinfact,Lornitsperformancestherewasnoreasontodoubt(theinventorsaid)thatitcouldnothaveflownforanindefiniteperiodItsshortflightwasonlyduetothenecessit)forpreventingitsstrayingawayoverthelandandintotheforestsSANTOSDUMONTInthenextillustrationthefamousBrazilianaeronautisseenintheflightwhichdrewfromtheFigarotheenthusiasticwoidsquotedattheopeningofthisarticleWepublishtheillustrationto-daytocompletetheseriesofrecentflyers.Inournextweproposetodescubetheperformanceofthemachine,whilecompletingthestoryofballooningtodate(Tobecontinued)oftherudderwhichwassettofollowthecourseofthestreambelowThiswasdoneandonlyashortsupplyofsteamgiven,forfearthemodelmightflyoffandloseitself,orgetdisastrouslydamaged,intheVirginianforestsAfterhalfamilethesteamgaveoutandthemachinesettledgentlydowntothewaterlevel,waspickedupuninjuredandrepeatedtheflight,thistimenotcirclingsomuch.Thiswasin1896,inwhichyearDrBell'sde-scriptionandphotographbecamefamousthrough-outtheworld.Sowellsatisfiedwasthatauthoritythathedeclaredthatthemodelhadsolvedtheproblemofflyingsocompletelythatitonlyre-quiredtheeffortsofpracticalmenwiththecom-mandofmoneytocarryittopracticalworkingconclusion.Themodel,asseeninthepictureflying,weighed30lbs.,onequarterofwhichweightwascontainedintheenginesandmachinery—whichwrasofunexampledlightnessWithinthesmallbodysuspended,asseeninthephotograph,undertherod,wascontainedeverythingforgene-rating1£brakeh.p,thetotalweightofboiler,grate,andallaccessories(includingfunnel)comingtolessthansevenpoundsTheengineweighed26ouncesThismovedthepropellers,which,turn-langley'saerodromeThetracklesstrolleyisaFrenchandGermannoveltywhichisofferingseriouscompetitiontotheregularlines.Theadvantageofsuchamotor-carliesinthesavingofthecostoftracklayingandmaintenance.InGermanytheconstructionofatwo-miletracklesstrolleylinecostsbutasagainst£17,500fortheregularsystembetweenthesamepoints.Moreover,incountrydistrictshavinggoodroads,thetracklesstrolleysperformaservicemthemarketingoffarmproductsthatthetracklinescannotdo.ThecostofoperationislowInwintertheenergyrequiredforadis-tanceofsome28milesissaidtobeabout40centspercar,considerablylessthanwiththeusualtracklinesTherateofspeedisabout5imilesperhour.Thetracklesstrolleyisalmostimpracti-cable,however,wheretheroadsurfaceismuchbrokenbyrutsorotherirregularities.TracklessTrolley-Car.Foielectricitystillanotherusehasbeenfound—namely,inthelaunchingofvessels.TheBritishbattleshipAgamemnon,recentlylaunched,slidtothewaterbythisnewmethod.Aseriesofinter-lockingleverswereconnectedwiththeelectricalarrangement.TheCountessofAberdeen,whoper-formedtheceremony,turnedawheelwhichcon-trolledtheapparatus,thusclosingthecircuitandreleasingthetriggersthatheldtheman-of-waroneitherhandThetimeoccupiedbytheceremonywasverybrief.FromtheinstanttheCountessputherhandtothewheel,totheship'sclearingtheways,wasamatterofbutoneminuteandfiftyseconds.Tosafeguardagainstthecontingencyofthevessel'snotstartingofherself,powerfulhydraulicramswereplacedoneoneachsideofthevessel.Nousewasfound,however,foreitherofthese128



No.XII.—THEWELLINGTONWOOLLENMANUFACTURINGCO.,Ltd.Andthemostinterestingofalltheprocessesisthespinningdonebyself-acting"mules."Afterspinning,thewoolistwisted,inspecial"twist-ingframes."Spunandtwisted,theyarnisreadyforthewarperandweaver.Toseethegirlsandwomenstartingthelooms,stoppingthem,workingamongstthemwiththeutmostcheer-messandunconcern,isanexperienceofthingsmarvellous.Thewovenproductispassedtothe"burlprs."Thesearegirls,armedwithtweezersandotherinstruments,whosedutyitistolookoverthefabricandpickoutforeignmatter,orremedyanyfaultstheremaybe.Inthisdepart-mentoneseesheapsoftweed,flannel,blanketsandrugs(thereisnofinerrugthanthePetone)wait-ingfortheattentionofthe"burlers."Theblanketwhippingmachineisasimplebutingeniousinven-tion,whichputsthecolouredbindingontheblanketedgesatarapidrate.Afterthe"burlers"comesthe"milling";thiswashesandshrinksthefabric,sendingitontobe"finished,"aworkconsistingofamarvellousmedleyofprocesses,raising,cutting,brushing,pressing,androlling,Thereisincidentaltothefinishingprocessesahydraulichotpresscapableofapressureof3tonspersq.inch.Itputswhatiscalledthe"highgloss"ontweeds,endingthemanufacture.Allthisturmoilended,thefinishedfabricenjoystherestofthewarehousewhereitispackedandticketedandmadereadyforbeginninglifeasamanufacturedarticle.Therestofitshistorydoesnotbelongtothisdepartment.Hardby,inthesamebuilding,istheKnittingFebruaryi,1907PROGRESS.havebeenoverlookedbythecleansers,blendingandoilingisdoneatthisstage,andthewoolisthenputthroughtheteaserandmadereadyforthecarderTheworstedmillisaroom244by88feetbeauti-fullylightedwithHellnvell'spatentsk\-hghtsBusinessbeginsinanautomaticfeedingandweigh-ingattachmentitgoesonuponatableonwhichthewoolisplacedreadyforrollerswhichdrawitthroughataregulatedweight,andpassitonaftervariousdelicateoperationstothecaidingmachineFinallyitisreducedto"sliver,"passesinthatstatethroughvariousmachinesmoreorlessintricate,andatlast,afteiback-washinggillmgcombing,drawing,spinning,roving,andahostofotherprocessestoonumeroustomentionischangedintoyarnreadytobewovenOneoftheprocessesiscombingItisinterest-ingenoughtohaveaspecialdescriptiontoitselfThecombisacircularmachineofwonderfulcon-struction,anditsdutyistoseparatethelongstaplewoolfromtheshortstaple,whichitdoesinamostbewilderingmannerandisawonderfulillustra-tionofwhatingenuity\u25a0candoAfterthew00listreatedinthisroombytheforegoingmachinesthisendstheprocessofwrorstedyarnmaking,andthesubsequenttreatmentisthesameasforwoollengoodsOnthewoollensidetheprocessesaresomewhatsimilarexceptthatthewoolisscribbledandcardedandcondensedintothreads,insteadofcombed.Department,whereallsortsandconditionsofknittedgoodsaremade.Youwillseelyingaroundthebestsamplesofstockings,socks,jerseys,sweaters,bloomers,andahostofotherthings,wellknowninthehosierytrade.Themachinesaretheverybestprocurableforthemanufactureofthesegarments,andtheforemenhere,asthrough-outthemill,areallexperts,mostofthemspeciallyimportedfromtheoldcountry.Inadditiontothe240handsemployed,moregirlsandboyscouldbeputon,butthisclassofassistanceishardtoget.Muchoftheworkisonlysuitableforgirls,themalefistbringconsideredtoolargeandclumsy.Themilloutbuildingsandresidencesstandin12£acres,whichthemillmanagersayshehopestoseeentirelycoveredbybuildingsbeforemanyyears.Thecompany'sheadofficeandwarehouseareinWellington,wherethereisalsoaclothingfac-toryforthemakingupofthecompany'stweeds,etc^intogarments.InWellingtontherearesome200handsengaged,sothattheWellingtonWoollenCoisnosmallfactorinthelivesofourworkpeople.ItissurprisingtoseethevarietyofgoodsdisplayedbythefirmTheflannels,blankets,rugs,tweeds,hosieryandclothingarefittocompeteinanypartoftheworldThetweedsnowmadeatPetonearesecondtonone.Wellingtonshouldonthewholebeproudofits\u25a0woollenmills,oftheextentandvalueofwhichfewofitscitizenshaveanyconception.WORSTEDSPINNING.Therearechangesincontemplationinthework-ingofthewoollenmillsofthecolony,changesforthebetterwhichthepublicfeelsmuchconcerninThepublicisthereforeverymuchinterestedinthebusinessoftheinstitutionwhichflourishessowellatPetone.Afewwordsaboutthatinstitutionwill,then,notbeoutofplaceatthepresentmomentThefoundationstoneofthemillwaslaidbySirRobertStoutduringhispremiershipofthecolony,onthe28thofNovember,1885.Theinsti-tutionhasthereforereacheditsmajority.Onthatoccasionmanythingsweresaidofthefuturepros-perityoftheinstitutionwhichthemanagerscanhonestlydeclare,aftertwenty-oneyears,havebeenfulfilled.Forexample,in1903thedemandforworstedgoodswassogreatthatthedirectorswerecom-pelledtoerectaworstedmill,which,withnewengines,boilers,etc.,cost£36084.Theplant,buildings,etc.,statedinthelastbalancesheetat£68,263Bs.9d.,havebeenwrittendownby£42,000,whiletheirmaintenanceinanefficientstatehasbeenchargedtoworkingexpenses.Whenitisrememberedthat£36,084,orjust53percent.ofthetotalplant,etc.,isnew,beingaddedsincelatem1903(andnotworkedformanymonthsafterwards),thesatisfactorypositionofthecom-pany'spropertyassetismoreclearlyperceptibleAlsoincludedintheabove£68,263Bs.9d.isthelandatPetone,some18acres,standinginthebooksatoriginalcostof£2409,althoughasamatterofalmostcommonknowledgeitsvaluehasincreasedenormouslyShareholdershavere-ceivedindividendssince1889,£68,511,oronly£11,489shortofthecapitalcalled,while£6765,theamountpreviouslywrittenoffthethenallottedshares,hasbeenrestoredAlthoughsolargeasumhasbeenwrittenofftheproperty,andnoaccounttakenoftheincreasedlandvalueatPetone,thereservesandundividedprofitamountto£24,018.TheassetsatJuly31stlasttotalled£168,9827s.7d.afterbeingwrittendownasstated,asagainstadebtof£60,000.AnotableeventinthehistoryofthecompanywasthevisitoftheDukeandDuchessofYorktothecompany'spremisesin1901.Onthatocca-siontheirRoyalHighnessesweremuchsurprisedtoseesoflourishingandup-to-dateanestablish-mentsofarawayfromthecentresofthewoolindustryathomeItisafeelingsharedbyallwhopaytheworksavisit.Beforevisitorsreachtheplacethewellpropor-tionedgracefulchimney,thebestofitskindmthecolony,strikestheirattention,preparingthemforoneofthebestequippedandlargestwoollenandworstedmillsinNewZealandTwogiganticLancashireboilers,30feetby8,testedtoapressureof340lbs,fittedwitheveryapplianceuptodateforeconomyandefficiency,givesteamtothenewengine,500hp,whichhasreplacedtheoldoneof240h.pThisisofthehorizontaltandemCorlisscondensingtype.Itisfittedwithallthelatestimprovements,includinganelectricstopmotionwhichcanbeoperatedb\theyoungestemployeefromanypartofthemill,incaseofaccident,bringingtheenginetoastand-stillinstantly.Theflywheelis16feetindiameter,weighs16tons,andmakes75revolutionsaminute.Thepoweristransmittedby14drivingropes.Themainfactaboutthisen;me,asthemensay,andtheyarethepeop'etoappreciatefortheyworkhereveryday,isthat"sheisbuiltlikeawatch."Inthisconnectionthereisanewfirepumpofacapacityof80,000gallonsperhourwhichrepresentsafiresystemcomprisingevery-thingnecessaryintheshapeofpumps,hosesstandards,etc.,forthesafekeepingofsolargeandvaluableaconcernThewoolarrivingisstoredinthewoolshedTherethesortersdivideitupintothesortsrequiredbythemanufacture,andsenditontothescouringshed.Thescouringprocessisautomatic,thewoolbeingplacedonatrayattheentranceandsentgoingthroughnumbersoftroughs,fromthelastofwhichitemergessnow-white.Washedtotheper-fectionofcleanlinessandbrightnessamostneces-
sarythinginwool,itispassedon,automaticallyalso,tothedrier.Thisisapatentcontinuousdryingmachine,heatedtoaheatof180degrees,whichimpelsthetravellingwoolthioughmanystoriesoneaftertheotherwitharegularitymostconspicuous,finallydrivingitthroughahot-airblast,drivingitthroughthreecompartmentsbeforedeliveringitatthefarenddryandinthebestcondition.Afterscouring,dyeing,unlesswantedinwhitestate.Firstthewoolisworkedthroughbathsofbichrome,inpreparationforthedye,whichitdulygetsmtheproportionsdecideduponbytheoperator.Whendyeditfallsintotheembraceofahydro-extractor,whichwhirlsitarounduntileverydropofmoistureisextracted,itthengoestothe"Willey,"knowntothetradeas"theDevil."ThisopensupthewoolandremovesanystrayparticlesofdirtwhichmayOurIndustries.129
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tionswaspassed,whichstooduntil1836,whenthegreatlawthatreallycreatedtheAmericansystemand"markedanepoch"wasenactedUptothistimeonly9957patentshadbeenissued,whileinthefifty-sixyearsfollowing,downtothefirstdayofJanuary,1892,atotalof466,000weregranted.UnderthenewactofthatyearthePatentOfficewasvestedwithquasi-judicial,aswellasexecutive,functions,thepatentbeingadjudicateduponinadvance,andpossessingassoonasgrantedtheattributesofapatent,which,undertheoldsystem,hadbeentestedbyexpensivelitigationThusInventiveProgressintheUnitedStates.andmethodsaswereathand,to-dayheisalertandthoughtful,lookingtotheattainmentofbetterinstrumentalitiesandahigherplaneofaction.ThePatentOffice.TheUnitedStatesPatentOfficeisoneofthemostimportantGovernmentalinstitutions.ItoccupiesthemassiveDoricstructure,anillustrationofwhichappearsuponthispage,andwhichis,within,avasthumanbeehive.ItistheonlybureauordepartmentoftheGovernmentthatpaysitsownway.Theofficeorganisationembraces,atrainedforceofexaminers,clerks,andofficials,amajorityofwhomhavebeeninservicemanyyearsandnearlyallofwhomareskilledexpertspossessingthehighestqualificationsfortheworktobeperformed\tthepresenttimetheentireforceconsistsoftheCommissioner,whoissupreme,theAssistantCommissioner,threeExaminers-in-Chiefthirty-twoPrincipalExaminers,andsevenChiefsofDivisionwithabout650Clerksandotherassistants,makingmall705personsontheroll.ThearchivesoftheOfficearevaluableandinterest-ingThemodel-roominthethirdstoryofthebuilding,isaveritablecuriosityshop.Here,mCOMMISSIONERSOFPATFNTS,UNITEDSTATESPATENTOFFICE.
Februaryi,1907.PROGRESS.underthestimulatingeffectoffosteringlawsandlargeprofitsinventivegeniushasdevelopedandgreatresultshavebeenachieved.Fromthreepatentsin1790therewasagrowthto26,292in1890,andwhere,114yearsago,Franklin,amanofscience,wascontenttoleavetheprinting-pressashefounditandasGutenberghadleftitthreehundredyearsbefore,thelasthundredyearshaveseenitadvancedtooneofthemostwonder-fulmechanismsintheageofwondersAndwhereacenturyagotheworkmanandtheartisanweresatisfiedtojogalongwithsuchcrudeimplementsimmenseglasscases,arrangedinbalconiesthreetiershigh,arestorednearlythreehundredthousandmodelsofallsortsandsizes,pertainingtoallkindsofinventionsThefireofSeptember24,1877,destroyedalargenumberofmodelswhichhaveneverbeenreplaced,butthecollectionthatremainsfurnishesmaterialformorethanonedayofin-terestingstudy.Therearemodelsofalmosteveryimplementofhumanuse,fromtheHotchkissma-chineguntothetoypistol,fromasteamenginetoacommonwoodscrew,fromthegreatwind-milltoabottlestopper,fromasteamshiptoarat-trap,fromathreshing-machinetoanice-creamfreezer,fromacradletoatombstone,andfromabrick-machineorafolding-bedtoafishhookandatoyhoopTherearelumpmg-jacks,dosmg-bottles,andhfe-savmgboats,cooking-stovesprinting-pressesandgate-openers,horseshoes,railroadfrogsandsausagemachinescorn-planterscorn-shellersandcorn-extractorsfans,corset-stays,andglovefasten-ersworldwithoutendInrecentveaismodelsarenotgenerallycalledforandscienceandarthaveoutgrownmanyofthecontrivanceswhichthemodel-roomdisplays;butintheirdaytheywereregardedasperfectioninthevariouslinesforwhichtheyweredesigned,andmadefortunesforthosewhoinventedthem.ThereisastrikinglyhumoroussidetoPatentOfficeresearch,growingoutofthemanypeculiarandfunnythingsforwhichpatentshavebeenobtainedorsought.Amongtheseodditiesisatape-wormtrap,tobeinsertedthroughthemouthandcatchtheunwarytape-wormwhenheventurestoofaroffhisreservation;anilluminatedcat,metal'catshowingeyesoffire,etcdesignedtobeaholyterrortoratsandmice;thefrontiersman'scannon-plough'—beamofploughloadedwithgrapeandcanistershot,incaseofsuddenattackbyIndians;a"cy-clone-house"—houseanchoredatthefourcornersasprotectionagainstcyclones•anartificialtailforhorses—toimprovetheirappearance;adeviceformakinghenslay—whenthehendepositsheregginthepatentnestitimmediatelydisappearsintoanincubatorandshefeelscompelledtorepeather-self;asteeringapparatus—fanattachmenttohunting-dogs*tailstoenablethemtoturnsharpUNITEDSTATESPATENTOFFICE.TheremarkableprogressiveindustrialdevelopmentoftheUnitedStates,withinbarelyageneration,maybeascribedtotheinventivegeniusottheAmericanpeople,coupledwiththestimulusofgreatfinancialrewardsguaranteedbyfavourablelegislation.TheAmericanpatentsystem,whichhaditsbirthonehundredandsixteenyearsago,haswitnessedawizard-liketransformationinmechanicalappliances,intheutilisationofnature'sforces,andinalltheconveniencesandaccessoneboflife.Ifweconsiderthestridefromtheprimi-tiveplough,withwhichtheancientstickledthesoil,tothemarvellousfarmimplementsofto-day,fromtheburnt-bricklibrariesofBabylonandNinevehtothesuperbtreasuresinmovabletypesandsumptuousbindingsthatstand,piledtierontier,intheBritishMuseumandtheLibraryofCongresswemaytrulyrealisehowtheworldhasprogressed.Yetthemostwonderfulpartofthisadvancementhasbeenmadewithintheperiod]ustmentioned.Duringthattimewehavehadthediscoveryofthetelegraph,theelectriclight,andallthevarioususesofelectricity.Withinthesameperiodwehaveseentheevolutionoftheprinting-pressIromtheclumsyhand-levercontrivanceofFianklm'stime,tothemarvellousHoemachinewhichprintsandfoldsonehundredthousandcopiesofacompleteeight-pagenewspaperinanhourInthattimethelocomotiveengine,thesteamboatandtheluxurioussleeping-carhavesupplantedtheprimitivemodesoftravelwhichprecededthem,andwehavead-vancedfromtheoldhand-spmnmgwheeltothewonderfulweaving-loomsandknitting-machinesofthepresentdayBesidesallthesewehavehadthediscoveryofthetelephone,whichconveysthehumanvoice,inconversation,hundredsofmiles,thephonograph,whichrecordsthesoundofthevoiceandrepeatsitstonesatthewilloftheopera-tor;thekinetoscope,whichleproducesmovingpic-tures;thesewing-machineandthetypewriter,whichhaverevolutionisedmethodsinimportantbranchesofbusiness,andeventheconvenientlittleIncifermatchwhichhasreplacedflintandfriction.Letanymantrytoimaginethecomparativeconditionoflifeandsocietyifthesediscoverieshadneverbeenmade,andhewillmeasurablyappreciatethebene-fitsofthesystemthatinspiredthem.ThefirstpatentlawoftheUnitedStateswasenactedApril10,1790,andunderittheSecretaryofState,theSecretaryofWarandtheAttorney-GeneralwerethetribunaltodeterminethequestionofgrantingapatentItwasnotuntilJuly10ofthatyearthatthefirstpatentwasissued,whichwastoSamuelHopkinsforanewmethodofmakingpotandpearlashes.Sincethatdatemorethan475,000patentshavebeengrantedUnderthelawof1790,whichremainedinforceuntilFebru-ary19,1793,only57patentswereissued,andonthelatterdateanewacteffectingsomemodifica-132



corners.Theseareonlyafewofthemanysimilarlyuniquedevicesthatmightbementioned.Inthelineoftoysthereisanendlessdisplay,someofwhichhavebeenamongstthemostprofitablepatentsissued.Thelittlereturn-ball,witharubber-stringattachedtothehand,drawingitbackwhenthrown,isoneofthese.Itmadeanimmensefortunefortheinventor,simpleasitis.Thereareoveronehundreddifferenttoybanks,someexceedinglyingeniousandunique,anddollswith-outnumber.Toanovice,oronewhohasnevergiventhesubjectthought,thegreatnumberofpatentsinsomeoftheclassesissurprising.Therehavebeen4200patentsissuedforsewing-machinesandtheirvariousattachments;forfire-arms,notincludingheavyordnance,torpedoormachmeguns,4519patents;forcar-couplings,5217,andforknittingandweavingmachines,6906.Foragriculturalimplements,includingplanters,harvesters,thresh-ers,andthewholerangeofmachinesandappliances,thetotalnumberofpatentsis45,776.ofwhich9721relatetoploughsalone.Thesearefairillustrations,anditisnotnecessarytoextendthelist.Itwouldseemthatwiththisgreatnumberofpatents,everypossibleimprovementordeviceintheseclassesmustbecovered.Butsoitseemedtomanyaievyearsago,whenamaprityofthepresentinven-tionswereundiscovered;yetinventivebrainshavegoneondevelopingnewideas,andmorethanhalfofallthepatentsissuedhavebeengrantedinthelastelevenyearsThereisactuallynolimittothepossibilities,buttheonethingsuggestedbytheincreasedcomplicationsgrowingoutofacontinuedmultiplicationofpatentsistheimportancetoeveryinventorofemployingthemostexpert,skilled,andexperiencedattorneystoprosecutecasesinalltheir•stages.ProfitsorPatents.Ofthenearlyhalfamillionpatentsissuedtodate,manyhundredshavemademillionairesoftheirowners,whilemanythousandsmorehaveproducedfortuneslargeandsmall.Itisestimatedthatmorethanthree-fourthsofallthecapitalin-vestedintheUnitedStates,atotalofoverninehundredandfiftymillion;;ofdollars,isdirectlyorindirectlybaseduponpatentsOfthewell-knowninventionsthathaveproducedenormousreturns,afewexamplesmaybecited.Thesewing-machinepatentsnotonlymadenumerousindividualfor-tunes,butcreatedseverallargeandwealthycor-poration",Thetelegraphpatentsrealisedanim-mensefortunetotheoriginalinventorandtoanumberofothersTheGoodyearrubberpatents,theoriginalofwhichwasasimplemixtureofrubberandsulphur,formedthebasisofvastmanufacturingindustriesandgaveimmensewealthtohundredsofpeople.TheMcCormickharvestersandmanyagriculturalmachineshavereapedtheearth'sproductsandgreatwealthatthesametime.Thesleeping-carpatentshavemademillionsfortheirowners,andtheelectricandtelephonepatentshaveenormouslyenrichedtheinventorsandallwhoareassociatedwiththem.Theseareonlyafewcon-spicuousinstances,andwhilethelistofmillionairepatents,sotospeak,mightbeincreasedtogreatlength,itisnotthesewhichhaverealisedthegreatesttotalofwealth.Itisthethousandsandtensofthousandsoflesserinventionswhichhaveeachbroughttheirdiscoverersafewhundreds,afewthousands,oramodestfortune,thatamounttothemostintheaggregateandhavereallyre-sultedinthegreatestbenefits.Itshouldalsobeunderstoodthatthegreataggregateofpatentsgrantedisvastlyswollenbytheenormousnumberofimprovementsandattachmentsuponthelargerinventions,andthesemaybemadebyanyonewhocan.Forinstance,theCraneandOtiselevatorsemployintheirconstructionandoperatingmecha-nismovertwohundredseparatepatents.Themodernprinting-pressmanufacturersownhundredsofpatentswhichcoverthevariouspartsthatgotomakethecompletemachine,whilethegreatelectriccompanieshaveprocuredorpurchasedscoresuponscoresofpatentsnecessarytotheper-fectionoftheirvarioussystems.AndsoitisallthroughthelistThefieldofinventionispracti-callylimitless,andgreatasaretherewardsthathavebeenrealisedbythewonderfulandusefuldiscoveriesalreadymade,stillgreateronesremaintobeenjoyedbythosewhosolvethenumerousproblemsandhoped-forachievementsremainingmtherealmoftheunattained.FamousInventors.ThenamesandachievementsofgreatAmericaninventors,whosediscoverieshavemadethempublicbenefactorsandbroughtthemfameandfortune,arequitefamiliartoallreaders.ItisscarcelynecessarytospeakofBenjaminFranklin,whofirstunravelledsomeofthemysteriesofelectricity;ofRobertFulton,whodesignedthefirststeam-boat;ofEliasHowe,whoinventedthesewing-machine;ofCharlesGoodyear,discovereroftherubbercom-bination;ofSamuelF.B.Morse,whoinventedthetelegraph:orofCyrusH.McCormick,inventorofFebruaryi,1907.PROGRESS.
PROMINENTINVENTORS.thegreathalvestingmachineTheseandmanyothers,includingEhWhitney,inventorotthecotton-gin;ThomasBHnchard,whopatentedthetackmachine,andJohnEricsson-whodesignedthescrew-propellertorvessels,andinventedtheiron-cladmonitor,alloccupyaplaceofhonourinourschooltext-booksandencyclopaedias.AmongtheillustriousinventorsofmoierecentyeaisThomasA.Edisonstandsfirst.3lr.EdisonwasborninOhio,in1847andis,therefore,nownearlysixtyyearsofage.Inboyhoodhewasaprinter's"devil,"inyouthatelegraphoperator,andinearlymanhoodtheinventorofthequadruplextelegraph,theincandescentlight,andmanyotherelectricandscientificappliances.Nearlyonethousandandhftypatentshavebeengrantedtohim,andheisstillatworkuponimportantproblems.Amonghismostwonderfulproductionsisthephonograph.AlexanderGrahamBell,whopatentedthetele-phone,wasborninScotland,isanotedwriteronscientificsubjects,butneveirankedasanin-ventor,thetelephonecomprisinghisonlypatent,fromwhichgreatwealthtohimselfandassociatesresulted.RichardMHoe,thepimtmg-pressin-ventor,wasborninNewYorkin1812Hisfather,whowasthefirstAmericanmachinisttousesteam,waspartnerofMatthewSmithinventorofahandprinting-presswhichHoeimprovedAfterwardsyoungHoemademanyinventionsandlmpiove-mentsuntilhefinallyproducedthewonderfulrotarypressesintowhichwerefedribbonsofpaperfivemileslongattherateof800ftaminute,whichothermechanismscut,pasted,andfoldedRobertBruce,inventorofthetype-castingmachine,wasalsoborninNewYorkPievioustohisin-ventionsthecastingoftypeswasahandprocessbywhichfifteenpiecesperminutecouldbepro-ducedAfterseveraltrialshedevisedanimprovedmachinewhichproduced140piecesperminute;IRUAIi.MINrINVENTORSthesaleofpatentsbroughttheinventorahandsomefortuneChristopherLathamSholes,oneoftheearlyinventorsofthetypewriter,wasbornmPenn-sylvania,m1819,anddiedatMilwaukee,Wis.,in1890Inearlylifehewasaprinter'sapprentice,andlaterheldseveralimportantpublicpositions.ThaddeusFairbanks,inventorofthescaleswhichbearhisnameandareinusetheworldover,wasborninMassachusetts,m1797,anddiedin1886.Hewasearlyofamechanicalturn,andwhileem-ployedinthebusinessofdressinghempobservedthedefectsinthescalestheninuseandbeganin1822toworkupontheinventionwhichhefinallyperfectedbyvariousstages.GeorgeM.Pullman,patenteeofthePullmanpalacesleepingandves-tibulecars,wasborninNewYork,in1831.Atfourteenyearsofagehewasclerkinacountrystore,andtenyearslaterwasacontractorforwarehousesinwideningtheEriecanal.AfterwardshewenttoChicago,andwasthefirsttoapplymachinerytoraisingwholeblocksofstoneorbrick.In1859hebeganexperimentingwithhisimprovementsinrailwaycoachesandhassinceobtainedanumberofpatents.EliasHowe,theoriginalinventorofthesewing-machine,isperhapsmoregenerallyknowntofamethananyotherinventorexceptEdison.Likemanyothermenofgeniushisearlystruggleswerefullofdiscouragementsandtrials,butsuccessfinallycrownedhiseffortsandvastfortuneswererealisedfromhispatents,whichlaidthefoundationforalargenumberofkindredinventionsalsousefulandprofitable.Hediedinaffluence.SamuelColt,inventoroftherevolverpistol,madethefirstmodelofhisinventiononboardashipin1829.Hisfirstpatentwastakenoutin1835,andwasthefore-runnerofallthegreatinventionsinrevolvingfire-armsconnectedwithhisname.HisfactoriesatHartfordafterwardsbecamegreatinstitutionsfrom133



NotlongagoalargefreighteibecamedisabledintheGulfofMexico.Shewasequippedwithwire-lesstelegraphyapparatus,soinsteadofhoistingdistresssignalstoflapidlyintheoldwaythecaptainbegantosendoutwirelessmessagesmalldirections.''Wearedisabledandneedhelp"hesaid,givingthelocationoftheshipSoontherewasasputteringamongthereceivinginstrumentsofthedisabledvesselWordwasreceivedfromadistantvesselthattheappealhadbeenheardandhelpwascoming.Wirelesshascometotheau'ofthemanneitoaremarkabledegree.Takethecaseofthewhale-backsteamerCityofEveretttowingabargeofoilfromSabineBar,Texas,toNewYoikThesteeldoorofaforwardturretwrastornorlbythr^seaacompartmentwasflooded,andtheshipbecameunmanageableShewasthenaboutTmilesfromPortArthur,TexasFromthewnelesschartshow-ingtheroutesoftheGulfvesselsthecaptainsawthattheshipsCol.ELDrakeandMaverickwereaboutdueatPortArthurHesoughttolocatethembywirelessThemessage,howeveiwasansweredbytheCaptainHFLucaswhichwisfiftymilesdistantTheEveret'communicatedherposition,theLucasdidlikewiseandtheykeptincommunicationuntilsightedThedisabledshipwasthentowedtotheshelterofShipShoalwhereshewasrepairedandenabledtoproceedwrhhertowOnedaytheAtlanticDeForestwirelessopeiatoiatManhattanBeachwasadvisedthatthesteameiWinifredwasashoresomewhereoffMarcusRockontheCentralAtlanticCoastTheoperatorlearnedfromhischartsthatthesteamerLarmierwasnearthatpoint,sohesentthecaptpmtinsmessage"SteamerWinifredashore->omewhereoftMarcusRock.SeeifyoucangiveherapullTugboatandlighterwillbetheieathighwaterAnswer."Infourhourshehadareplyfromthecaptam,sayingthathewastryingtop'llloftthestrandedshipSavingShipsby"Wireless."TheRangioraTownCouncilarebuildingnewCouncilChambersinbrickandcementThebuild-ingisdividedintopublicoffices,townclerk'soffice,major'sroomandlargecouncilchamberwithdomedceilingArchitect,FJBarlow,FR1.8A.DesignsareinhandforanewConventofMerc\inColombostreetChnstchurch.Thisbuildingwillbeoltlneestoriesandbuiltinbrickandstone.Thefioutagewillbe80feetandthedepth100feet.AichitectsS&ALuttrell******AlargenewbuildinghasbeenaddedtotheWanganuiMeatFreezingCo'sworksatCastlecliffThenewadditionisasubstantialbuilding,andisbeingusedbythecompanyasmeatpreservingworksArchitectGLMaclachlancontractorXMeuhIhepimtmg-workswarehouseandfactoryfoiMessrsHJWeeks,LtdatthecornerofTuamandMadrasstreets,Christcluuch,arealmostcom-pletedThebuildingsaretwostoriesinheightandcoverhalfanacreofgroundThesebuildingsarecostingsome000ArchitectsClarksonandBallanUne,contractors,DScott&Son.******OneofthelatebuildingimprovementsinGis-borneisablockofshopswithwarehouseoverthem,andhavingafrontageof165fttoPeelstreet,anil()()fttoGladstoneroadThewarehouseisoccupiedbyMessrsArchibaldClark&CoTheblockiserectedinconcretesteelandbrickAn-othersampleofGeorgianworkisMrJCField'shouseatYVhataupokoArchitectCTilleardXcitusch*\u25a0*•%A:*•\three-stonbuildingatcornerofHighand1uamstieets,Chnstchurch,ismcourseoferectionforMessrsAJWhite&CoThematerialsusedinthisstiucturearebrickandOamarustonewhiletheroofisofMarseillestilesTherearetwoonelbaysoneachstreetonfirstfloorando\erthefirst-floorwindowsabandofdispersedflmtwoikhasbeenintroducedwithgoodeffectThecorner(anacuteangle)issurmountedbyabattlementedturretinrock-facedOamarustone\rchitectsClaikson<S.Ballantyne,contractors,RennieiS:PearceA**%*%Tendersfoitheelectionofafive-floorshopandofficebuildingtobeerectedinHighstreetChnst-chuich,closedatnoononTuesdaythe15thultArchitectJohnSSwanTherebuildingof"Longwood"FeatherstonhasbeencompletedandthehouseisagoodadditiontothedomesticarchitectureoftheWairarapa.Thebuildingcontainsseventeenliving-rooms,to-getherwithbath-roomsandallconveniences.TheoutsidewallsandthebulkofthepartitionsareofbrickwhilethestyleislateGothicmodifiedtosuitmodernrequirementsContractpriceabout/7000ArchitectJohnSSwan**¥***MrFraikMessengerofNewPlymouth,isthesuccessfuldesigneroftheplanselectedbytheNewPlymouthBoroughCouncilforthenewCar-negieLibraryunderthesoubriquetof"Egmont"Theotherarchitectsinthecompetitionwere"Prism"Mr.Tong,"TSquare,"MrJSander-son,"L'lnconnu,"Messrs.RigbyandWarrenThesuccessfularchitecthassubmittedaplanofamodest,neatandsolid-lookingbuilding,with-outover-ornamentationyetnotseveremitsout-lineThefrontisofredbrick,relievedbyfacingstonesThereisapillaredporticowithstepsleadinguptoitandtheexteriorofthebuildingisfurtherenhancedbythefinebalustradedpedi-mentwhichrunsalongthewholeofthetopfront,thesemi-elliptical-windowsofthefirstfloorandthecircularwindowsonthegroundfloor.ThefrontofthebuildingdoesnotconformtothestreetfrontbutwillbeaboutparallelwiththefrontofthepresentTownHall,andanornamentalironrailingwillfrontthebuildingOnthegroundfloorontheEgmont-streetside,isthepublicreading-room35feetx22feet,runningthefull1depth(35feet)ofthebuilding,andontheotherAcontracthasbeenletatFaindon,neaiNapier,forasubstantialup-to-dateresidenceforMiRLPatersonAichitectCTilleardNatuschf-7iX***IhenewPostOihceatNewPhmouthhasjustbeencompletedandistobeopenedearhthismonthAse\en-roomedievidenceismcourseoferectionontheCashmerehillslorMrRForbesArchi-tectsScVALuttiellcontractor,M\\harton"JS>f.Jf»~<**!AdditionsaieincourseoterectiontothePierhotelKaiapoiandwillcost£1000Architects,ScS:ALuttrell,contractoiFPearcejun\dditionstothetea100msonRiccaitonlace-coursealsotostewardsstandareincourseofelectionArchitectsS&ALuttrell***.i*s-InthepastioitnighttheNewPhmouthboioughengineerhasissuedpermitslorbuildingstothe\alueot£3333Vbungalowlesidenceofh\cloomsisbeingelectedatSummerforMiLForbesArchitectsS&\Luttrell*x-->I*Aquainthouseoftenloomsismcouiseofelec-tiontorMrWoodinColombostreetChust-churchArchitectsb<S:ALuttrell,contractoiMMcClea\e***le<vThenewbuildingstorMessisEGriffithstV-CoandMessrsMackyLogan<S.CoNewPhmouthhavethefoundationsnearhfinishedandthenewTechnicalSchoolisapproachingcompletion****:(\u25a0¥Thirteentendersweieiecei\edfortheelectionofalesidenceinMillwardstreetWellingtonandthecontiacthasbeensignedb\HECaidCon-tiactpriceabout£~>ooAichitectJohnSSwan.*x4.*i,-Âfinenewresidenceisbeingelectedin\\lck-steedstreetWanganuiforMiWmRankmThebuildingismcehdesignedandwhencompletedwillpresenta\ervstrikingappearanceA#H-**ThenewCrownhotelGeraldmeisnowappioach-ingcompletionItisatwo-stonbuckbuildingandislightedwithacet\lenegasAichitects,Claikson&BallantMie,contiactorWmWaters.*+t*VcontracthasbeenletforbrickadditionstoahouseinKentterraceWellingtonconsistingofashopandeightloomsrepletewithmoderncon-\eniencesAichitectClilleardNatuschTheconversionofahouseintoawithabuckconcieteandirondairyatbackhasjustbeencompletedinKentterraceWellingtonArchi-tectCTilleardNatusch,contractorsWHEdwards£cSon;];**v|:**MessrsSaigoodSon&Even'snewbrickware-houseatWanganuiisapproachingcompletion,andwillbeoutofthebuilders'handsthismonthArchitect,JohnSSwancontractors,DavisandBrowman******Atwo-storylesidenceoftenroomsandallcon-veniencesismcouiseofelectionatLittleAkaloaforMrAWaghornThetotalcostofhouseis£1400ArchitectsS&ALuttrellcontractor,WmMaher******ApicturesqueresidenceisbeingerectedforMrA.HutchinsatPurakaiBayThisbuildingwhichcontainstenroomsisbuiltinthebungalowstyleArchitects,S&ALuttrellcontractor,MrRoxburgh******MessrsWoodBiothers'three-stor\premises,CashelstreetChristchurchareneanngcompletionThebuildingsareofbrickwithfrontelevationinboldRenaissancest\leArchitectFJBarlow,FR.IB.A.TheAiclntectmalEditorwillbegladtoreceivesuggestions01matte}fiomthoseinterestedinthissection.Address:ArchitecturalEditor,Progress,Prog)essBuildings,CubaStreet,WellingtonBuilding&Architecture.whichweresuppliedalargeportionofthemachineryforthearmoryoftheBritishgovernmentatSar-field,England,andthewholeofthatfortheRussiangovernmentarmoryatTulaTheinventorofthetime-lockforbanks,andtheoriginaltumbler01Yalelock,nowsogenerallyused,wasLinusYaleJr.,whopassedtheearly\earsoflifeinhisfather'sshop.TheelderYalewasalsoaninventorandlocksmith.BotharenowpassedfromthescenebuttheworldenjoystheadvantagesoftheninventionsJamesBEads'geniuscieatedtheSt.LouisbridgeandtheNewOrleansjettiesJosephFranciswasinventorofthelife-savingboatusedinthegovernmentcoastservice,Congiessvotedhimamedalofpuregold,whichwasthelargestandfinestevergivenbytheUnitedStatesgovernmenttoanindividualItisnowonex-hibitionmtheNationalMuseumItisworth$6000beingtwo-thirdsofaninchthickandaslargeasateaplateTogetherwithitisshownhisongmallife-carwhichsaved201livesfromthewreckoftheAyrshire,onthecoastofNewJersey,in1847.GWNYostisidentifiedwithandresponsibleforthegreatprogressmadeintype-writerinventionssincethefirstcrudewriting-machinecameintobeingHewasapioneerinthisfieldDrFrancis,whofirstconceivedthetypewriter,neverperfectedormadepracticablehisinvention,butshortlyafteritwasfirstexhibitedMr.YostjoinedintheworkHefirstwoikedouttheoldermachinesliketheRemingtonNos2and4andafterwardstheCahgraphwhichweregreatachievementsthirtyyearsagoEhshaGOtisthepioneerinventorofelevatormachineryfoibuildingsproducedtheoriginalOtisSafetyEle-vatorin1852/53,whilesuperintendentinchargeoftheconstructionofanewfactorymYonkersNYMr.OtiscommencedlifeasafarmerbutattheageofnineteenshowedamarkedpieferenceandaptitudeinbuildingoperationswInchsoonengagedhisattention.Hisgeniusand\ersatilitjareevi-dentinthegreatnumberofinventionswinchhebroughtout.HistwosonsCRandNPOtissucceededtothebusinesswhichheestablishedinthemanufactureofele\atorsandha\cbroughtittoitspresentperfectionandimmensepiopoitionsPROGRESS.Februaryi,1907lyiauriceChaulin,aFrenchinventor,haspet-fec'tedacleverapparatustorkillingmosquitoesIt'consistsofasmalllamp-—electricoroil—hungbetweentworings,theringsbeingconnectedwithtinyverticalandparallelchainsThesechainsare!chargedwithacurrentofelectricity,sufficientlystrongtokillinstantlyamosquitowhichtouchesanytwoofthematthesametime.Thelightinthelamp,whichisentirelysurroundedbythesechains,attractstheseinsectstotheirdeath.134



EXPVNDEDSTEELCONSTRUCTIONSHOWINGTHEEXPANDEDSTEELANDCONCRETECOVER.andoverateverypart,whilethesteelremainsinthebottomlayer,theregionofitsspecialtensilestrainThereisnodifficultyaboutthejointingforthenecessarycontinuanceofthesheetofsteel.Alltheworkmenhavetodoastheylaydownthesheetsforthecombinationistooverlapthemtowhateverextentthearchitectmayorder.Ingene-raltheoverlapofasinglemeshisconsideredample.Withthisimprovementtheredoesnotseemmuchtobedesiredinthemanufactureofarmouredcon-creteAtalleventstheprocessisnowatthehighestpointithaseverattained.Themetalissureofitsrightplaceinthecombination,and,beingfullyembedded,ispreservedindefinitely,sufferingabsolutelynodeteriorationwhatever.TheengineeringverdictappliedafterlongandcarefultualasallsuchverdictsareinEngland,isthatthetensionefficiencyofagi\enbeamisin-creasedfromtentotwelvetimes,bytheuseoftheexpandedmetal,themlebeingvouchedforb\suchmenasSirBBakerandSirJ.Fowler.Therulehasbeensubsequentlytestedbythecom-mitteeoftheArchitects'AssociationatNewcastle,anditwasfoundthatthestrengthwasappreciablygreaterthanthemleallottedItwasafteithatThecombination,however,wasfoundtocarrywithittwoobjections.Therewasanelementofuncertaintyaboutthepositionofthesteelinthecombination,andthemanipulationwastedious,andthereforeexpensiveItwasnecessarytousealargenumberofrodswhichhadtobewoventogether,orlatticed,andsecuiedwithwireatthejoints.Theprocesswasnotonlyslow,butitde-mandedgreataccuracyfromtheworkmen,failingwhichthemetalwasexceedinglylikelytogetintothewrongplace,1c.intothewronglineofstrain,thusreceivingthecompression,notthetensionstrain—doing,infacttheworkforwhichitspartnerhaditsplaceinthecombinationQuiterecentlyJohnGokhngsweptthesetwoobjectionsawaybythesimpleexpedientofex-pandingthesteelbeforeuseAftermanytrialsheconstructedamachinewhichdoesthispartoftheworkwitheaseandceitaint\Seizingeachthinplate,itdiagsitlengthwiseandsidewaysuntilitbecomeslikeasquareofwirenettingbeingreallyasheetofsteelexpandedintomeshesThesheetwhenljingonaflatsuitacetouchesatonlyonepointineachmeshThus,whenconcieteisapplied,itembedsthesteelentneh,gettingunderEXPANDEDSTEELCONSTRUCTIONSHOWINGSTEELWORKREADYTORECEIVECOVEROrEXPANDEDSTEELANDCONCRETE•sideofthe8feetvestibuleisthemagazineroom22feetx10feet6inches;caietaker'sroom,16ftx10ft.6in.•andastoreroomAbroadstair-caseleadstothefirstfloor,andupstairsarefoundaspaciouslanding,alending-library,35ft.6m.x22ft.6in.;ladies'room,25ft.x11ft.,andareferencelibrary,31ft.xl4ft6inThelightingarrangementsareonthewholegoodbutinthismatterthecommitteewillconferwiththearchi-tect.LavatoriesandsanitaryarrangementsareprovidedonbothfloorsTheusesofexpandedsteelarebothsatisfactoryandpleasant.Thatatalleventsistheverdictofeveryengineerwholikestocombinestrengthwitheleganceinhisdesign,andoieverybuilderandwarehousemanwhoplaceseconomyofconstructionmthefirstrankofallthings.Oftheseuses,oneofthemostremarkable,byreasonoftherapidityofitsdevelopment,isthecombinationoftheexpandedmetalwithconcrete.Thisconstitutesapartnershipofmaterialsrecentindate,butincompaiableinthemagnificenceofthefuturebeforeitRe-inforcedconcrete,orarmouredcement,istobeseennowinfloors,roofs,walls,insewers,bridges,wharves,warehouses,inconstructionsofeveryconceivablekind;andforbuildingsforwhichartisticadorn-mentisrequired,nomaterialcanbemoresuitable\u25a0fortheretentionofsharpnessofoutlineandclear-nessofdesign.Concreteconstructionis,ofcourse,notnew,TheRomanbuilderswerepartialtoitfortheyknewitsproperties.OfalltheworktheydidwithitthefinestexamplewhichhascomedowntoourdaysisthePantheonofRome,abuilding(thesubjectofaprominentillustrationmourissueoflastDecember),erectedby\gnppaintheyear27B.C.Thewallsofthecircularpartofthisgreatstructurearenearly20feetthick,whilethereisahemisphericaldomeof142feet6inchesspanwithacircularopeninginthecentreofabout30feetindiameterTo-dayitdoesnotshowasinglecrackaftertheheatsandfrostsoftimethestormsolnature,andthetempestsofwarhavebeatenuponitsbulkandtesteditsenduranceineveryconceiv-ablewayfor1933yearsUsefulandwidelyusedasitwastheartoibuildingwith"pozzuolana"theconcreteofourday,waslostmthedesertofthecenturiesthatfollowedthecollapseoftheRomanEmpire—itisasidelightshowingforciblythetremendouscom-pletenessofthesweepmadebythedisastersunderwhichthatEmpireperished.Smeatonrediscovereditm1726,andinthenextsixtyyearsthemanu-factureanduseofhydrauliccementmadegreatprogress.ThereweremanymakersonbothsidesoftheAtlantic,mostprominentamongwhomwereParkertheEnglishmanandWhitetheAmericanAttheendoftheperiodorabout1820JosephAspden,ofLeeds,eclipsedallothermakers,forheproducedthefamousPortlandcement,socalledfromitscolourresemblancetoPortlandstone.Thenewmaterialwasrecognisedassuperior,anditssuperioritytotheancientcementoftheRomandayshasbeenadmittedTheusesofthismaterialintheengineeringofthewoildarenowhistoricalToJeanMonier,ofParis,agardenerofgieatabilityandenterprise,isduethecreditofthecom-binationofthematerialwithmetal.Wantingonedaysomelargepotsfortheplantingofoiange-trees,hebuiltsomeofconcretewithwirenettingem-beddedinthematerial,andfoundthecombinationsostrongthathedeterminedtofollowhisinventionfurtherafieldHesoughttheprotectionofthepatentofficereceivedthegoldmedaloftheParisExposition,in1878,andseemedthefriendshipofengineersandtheco-operationofcapitalistsPresentlyhisreinforcedconcretewasspreadovermanytanks,bridgesandsewersinFrance,Ger-manyandAustria,andwasfindingitswayintothe"fire-proof"floorsofnearlyeverycountryoftheEuropeancontinentItiswellknownthatconcrete,thoughanex-cellentmaterialincompression,hasverylittlestrengthintensionwhileontheotherhandsteelisoflittlevaluemcompressionasbeinginthiscombinationlight,itwouldhaveatendencyto"buckle";butwhenusedintensioncanbelehedonwithperfectsafety.MrWalmesley,MICEaddressingtheInstituteatBradfordonthe7thofSeptemberoflastyear,saidonthesubjectoftherespectivestrainstobebornebythetwomembersofthecombination•"Ifthebeambesupportedatbothendsofitslensth,andloadedbetweenthesupports,theupperportionwillbeincompressionandthelowerintension"Follow-ingtheseprinciplesMonierplacedhismetalinthebottomofthebuildingandhisconcreteuponitwiththeresultingdevelopmentofconstructionabovenoticed.ExpandedSteel.Februaryi,1907PROGRESS.135



IndianArchitecture,likethatofothercountrieshas,asfarasitsancientexamplesareconcerned,tobestudiedintheremainsofitstemplesandtombs,asthesearepracticallytheonlybuildingsthathavestoodthroughtheagesrequiredtoformhistory.Indiancivilisationis,ofcourse,infinitelymoreancientthanthatofourownrace,andwhileourancestorswerepaintingthemselveswithwoadandweresatisfiedtoliveingrovesandcaves,thepeopleofHindustanwereerectingbuildingswhichexcitethewonderandadmirationoftheEuropeantravellerofthepresentday.TowriteanythinglikeanexhaustiveaccountofIndianbuildingswouldbetheworkofyears.Fergusson,whowrotemanyyearsago,andwhoseknowledgeolIndianarchitecturewascomparativelycircum-scribedinconsequenceofmanyofthefinesttemplesbeinginout-of-the-wayandruineddistricts,tellsusthattheintroductionofMohammedanismintoIndialedtotheformationoffifteendistinctstylesofSaracenicarchitectureinthatcountryalone,andwhenweconsiderthatthiswasnottilltheendofthe12thcentury,andthattherearestillexistingBuddhistbuildingsthatgobackto250yearsbc,wecantoacertainextentrealisewhatanimmensefieldforstudythedifferentphasesofIndianarchi-tecturepresent.TheearliestbuildingsextantareofBuddhistoriginandareknownastopesSomeofthesearetowers,andothersareenormoushemispheresofmasonry,butwhattheiruseisseemstoberatherobscure.Theywere,however,evidentlyconsideredsacredandwereprobablybuilttomarksomeholyspotortoholdsomevenerableBuddhistrelicThoughmuchsmallerthanthepyramidsofEgypttheywerenomeanstructuies.TheoneatSanchi,ofwhichwegiveanillustration,iscircularinplanand120feetindiameteratitsbase,andabout60feethigh.Afterthetopesinantiquitycomesomeoftheearlierrock-cuttemples,ormonasteries,ofwhichnine-tenthswereBuddhistandtherestBrahmmicalorJainTheJainweieanimportantnon-conformingsectoftheBrahminsandweiefamousasbuilders,thewonderfulshrinesonMountAbu,whichareamongthesevenwondersofIndia,beingtheirworkTheearliestoftheBuddhistseriesofthesecave-templesisthatofthetimeofAsoka,250b.c,whilethedateofthelatestisabout700a.d,or950}rearsafterwardsSeveralofthesecave-templesareinplanverysimilartoourordinaryChristianchurches,themainpartbeinganavewithanapsidalendandhavingaislesoneachside,withacolonnadesupportingthenaveroof.Theyvarymuchinsize,somebeingoverahundredfeetmlength,andotherssmallchambersnotlargeithanacottageliving-room.Mostarerichinsculptureandcarving,andinsomecasestheirwallsarecoveredwithfrescoeswhich,intheestimationofmany,arethoughthillside.Whenreadingofrockcuttemplestheimaginationnaturalhpicturesthebuildingsasbeingcaves,butthereisoneechhcethatofKailasa,oneottheElloiagroupwhichisquiteuniqueinasmuchasthoughitiscutoutofthesolidlock,itstandstulhexposedtotheaironallsidesThefamouslock-cuttempleofEle-phantais130feetlong110feetwideand14'6"high,withafiatceilingsupportedonfourrank-,ofcolumnseachi)feethighIheieaiealsowell-knownca\e-templesatCanarihintheIslandofSalsette,inwhichthereare300chambeis,andofwhichtheprincipaltempleis84leetlong,40feetbroad,andthe\aulteclroofrisestoaheightof40feetThemeietabulationotthesebuildingsgivessomeideaofthestupendousworkdonebytheIndiansmtinsclassofedificealonebutthecountryisstillnchmraisedbuildingsotmorethanordinanchaiacterandimportanceWesaystillnch,foritisamelanchoKfactthatmanytemplesaiebeinglapullvdestio\tdchierHthroughtheacti\eagenc\ottiees—thebainanperhaps,beingthechieforiendeiAseedisdioppedbetweenthestones,takesloot,andsoontheswellingofthegrowthfoicesthejointopen,andwithinacom-DETAILRA.MCIPRIMOSQUE,AHMED\B\Dparativelyshorttimetheplaceisinruinsandhiddenbyvegetation.InHinduworktheout-linesofroofsseemtobenearlyalwayspyramidical;ofpointedgableswehavemetwithnoexamples,althoughsemi-circular,orhorse-shoe,gablesarenotuncommonThedomeisdistinctlySaracenicandanintroductionintoIndiaofcomparativelylatedateInaclimatelikethatofHindustancourtsform,aconsiderablepartofalltemplebuildings*andtheentrancestotheseareoftensurmountedbysplendidstructuresknownasgopuras.Wegiveanillustra-tionofaverybeautifulandcharacteristiconeatChidambaram,about130milessouthofMadras.Itwillbenoticedinanotherillustrationhowverymuchofthericheffectofthedesignisobtainedbyhavingsharplycuthorizontalrecessesrunningincontinuouslinesaroundthebuilding.Inatropi-calcountryandwiththesungenerallyatahighaltitude,darkshadowsarethusobtainedwhicharemosteffectiveThisemphasisofthehori-zontallinesisoneofthechieffeaturesinsuccessfularchitectureofmostsunnyclimes,whilemtheindigenousarchitectureofthecountriesofNorthernEurope(Gothicanditsvariations)theverticallinesofabuildingaremostpronounced.InthedetailofapartoftheSomnathpurTemple,whichlies22mileseastofMysore,wecanseeanexceed-inglyfinepieceoftheOrientalmagnificenceofcarvingwhichcharacterisessomuchoftheIndianwork.Herethewholesurfaceofthebuildingiscoveredwithsculptureinbas-relief.Thelowestisaprocessionofelephants,abovethemhorsemen,thenascrollpattern,thenascenefromoneofthesacredstories,thenafifthcourseofstrangebeasts,andfinally,asafinishtothebase,arowofthesacredgeese.Abovethebaseisaseriesofshrines,andthenthehighlyornamentalroof.Toa£Englishmanthereissomethingbarbaricinthisexuberanceofcarving,thisunframedhoney-combingofsurface,andtheeyelongstoreposeamomentonsomeunbrokenmasonryorplainstraightorcurvedline.Atthesametimethereisanairofcoolnessgivenbythedeeprecesseswhichseemstobeperfectlyinkeepingwiththesurroundingsofthetemple.SomeoftheIndianbuildingsaremorebrokeninoutlinethaneventhosewehaveillustrated,andtheysuggestaseriesofmushroomsgrowingoneoutofanother,eachlayerbeinglessnumerousthantheonebelowit,tilltheapexisreachedandonelargerthantherestcrownsthewhole.InthegreattempleatTanjorethePagoda,whichdatesfromthefour-teenthcentury,isfromitsproportionsandmassdecidedlyimpressive.Weregretthatwecannotgivemoreillustrationsofthesefascinatingstruc-tures,forthoughatfirstsightthereisthesamelikenessbetweenmanyofthemthatweseemagroupofChinesework,yetuponcloserexamina-tionandneareracquaintancewefindthatthereisanimmensevarietyofexpressionanddesignwhichisnotimmediatelyapparenttotheobserver.Com-paretheoutline,forinstance,oftheMukteswaratempleatBhuvaneswara,some250milessouth-westofCalcuttawiththatofTanjore:botharefineexamplesand,thoughthehorizontallinesarewelldefinedineachthereareinonestrongverticallinesaswell,andtheoutlinesofthebuildingsarefarfromsimilarTheMukteswaratempledatesfromabout637ad.ThereisanothertowerwithverymuchthesameoutlineatKhajuraha.HithertoallthetemplesmentionedinthispaperhavebeenBuddhist,Jam,Dravidian,orIndo-AryanArchesinthemseemtohavebeenusedmostsparingly,ifatallTheroofshavebeenformedbyasystemofcorbellinginwithlargestonestillthewholeisenclosed,andwallopeningshavebeenspannedbylmtels,eithermonepieceorrestingoncorbelsWiththeintroductionofMohammedanarchitectureattheendofthe12thcenturyunderthePathandynastiesaconsiderablechangewasmadeWherevertheSaracenicinflu-encewasfelt,therewefinddomesandarches,minaretsandotherfeaturesmoreorlesslikethoseofPersiaandotherneighbouringcountries.Thatmarvelloustomb,theTajMahalatAgra,mightalmostbeaPersianbuildingtransplantedtoIndia,and,liketheGerman-designedcathedralonItaliansoilatMilan,itfailstogivethatfullsatisfactiontomanywhichitsbeautifulmaterialandworkman-shipoughttoensure.AtMulwatheJummaMusjidmosque,whichwasbuiltbetween1405and1432isoneofthemostremarkableinIndia.Itis290feetlongby275inwidth,andthoughbuiltinadistrictwhereJaminfluencespredominated,andwhereitwouldbeexpectedtohavesquareopeningspointedarchesanddomesareusedthroughoutTherearesomebeautifulpiercedstonewindowsinamosqueatAhmedabadplacedwithinanarcadewhichisalmostGothicinitsproportionsandshapeInotherrespectsthiscityisespeciallyrichinitsarchitecture—Fergussontell-ingusthatitsbuildingsarethemostelegantandcharacteristicoftheIndo-SaracenicstyleinthecountryOnephotographweareabletogiveisthatofpartoftheRaniCipnmosque,andwe
testthatthearchitectoftheArmstrong-WlutworthCompany,nhesitatinglyapprovedoftheproposaltoconstructthefloorsofthecompany'snewestab-lishmentuafterthedestructionofthefirstonebyfire,jothecombinedmaterial.ThesefloorshavetobearalltheheavyweightsincidentaltothemanufactureoftheheaviestordnanceThefactthatthecohesionofthecombinedmaterialsisperfectandthattheirexpansionandcontraction,accordingtotheconditionsthatprevail,arethesameidentically,weighedchieflywiththefirminmakingtheselectionAlargenumberofwarehousesandworkshopsandgasworksareprovidedwithfloorsofexpandedsteel,anditisthecustomtocoverthereservoirsofwatersupplyinstallationswithit.Ourillustra-tionshowsthecoveroftheIpswich(Eng.)Corpora-tion'snewservicereservoirincourseofconstructionThematerialisthecombinationofexpandedsteelandconcreteThecombinationhasbeenfinishedoneitherside;thecentrecarriesonlythesteel,evidentlyjustlaiddownandwaitingfortheworkmentospreadtheconcreteoveritforthecombination.TheagentsfortheNewExpandedMetalCo(Messrs.EdwardRecce&Sons,ofChnstchurch)haveanexcellentdisplayofexpandedmetalworkattheExhibitionshowingnotonlytheheavymeshforconcretebutalsothefinermeshforplasterwork1Alreadythismethodofconstructionis"takingroot"inNewZealand.ItwasadoptedmtheconstructionofthenewRomanCatholiccathedralatChristchurch,andinthenewStokebridgeovertheriverCustinNorthCanterburyitwasrecentlyemployedwithmarkedsuccess.ItisnowbeingadoptedintheerectionofabridgefortheEyretonRoad"Board,nearKaiapoi,NorthCanterbury,andineverycaseitisfoundthatenormousstrengthisobtainedataremarkablylowcost.ByF.deJ.Ciere,F.R.IB.AIndianArchitecture.closelytoresembletheItalianworkofthemiddleages,althoughsomeeighthundredyearsearlierindateThemostinterestinggroupofcavetemplesisatEllora,anout-of-the-wayplace170miles,asthecrowflies,north-eastofBombay,butfarawayfromanytownorvillageHerethereare116Brahmmicalcaves,inadditiontomanythatareBuddhistorJainAswillbeseenfromtheillustra-tionoftheexterioroftheVishwakarmaCaveatEllora,theentranceisgenerallyinascaiponthePROGRESS.Februaryi,1907.
ENTR\NCTTO\ISHUAk\R\IACAVETEMPLE,ELLOR\.
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BySpencerBNewberryTHIRDPAPER.Theaccompanyingtableoftestsofvariousmixtures,madebythewriter,showsthegoodresultsthatcanbeobtainedwithlowproportionsofcement,Hollow-ConcreteBlockConstruction.evenobjectionable,owingtotheirtendencyto"sweat"fromthedepositionofmoistureontheinsidesurface.Forhealthanddrynessitisneces-sarythatagradualcirculationofairthroughthewallsshouldtakeplace,andthatanymoisturecon-densingontheinsideshallbeabsorbedandcarriedaway.Sufficientimpermeabilityforpracticalpurposes,toavoidalldangerofdampnesspenetratingfromtheoutside,maybesecuredbyuseofSufficientlylargeproportionofcement,Additionofhydratelime,Suitablesandandgravelorscreenings,containingbothfineandcoarsematerial.Withpoorermixtures,whichwouldotheiwisebetooabsorbentforuseinthewallsofdwellings,anydesiredwater-proofqualitiesmaybesecuredbytheadditionofaverysmallpercentageofwater-proofcompound,asalreadyexplainedColour,etc.Theexperienceofthewriterhasbeenthatthenaturalstonecolour,obtainedbytheuseofordinarysandandgravelorscreenings,ismorepopularwithpurchasersofblocksthananytintwhichmaybegivenbyadditionofpigmentstothemixture.Limestonescreeningsgivealightercolourthanmostkindsofsands,butthecolourischieflyde-terminedbythecementused,andthetintobtainedwithwhitesandisverylittlelighterthanthatwithsandofordinarygreyshade.Theadditionofhydratelimemakestheblocksdecidedlylighterincolourandthesameresultisobtained,instillgreaterdegree,bymakingthemixturearwetashad,almostwithoutcost,inunlimitedquantities,concreteblocksmadefromsuchamixturewouldbefarcheaperthanlumber,andoughteasilytoreplaceallotherbuildingmaterials.Allthatisneededtobringthisaboutispracticaldemonstra-tion,andtherequisiteskillandingenuityonthepartofarchitectsandbuildersItisconceivablethatatypeofconstructionforsmalldwellings,usinga4-inchor5-inchhollowblock,mighteasilybedeveloped,andthesecouldbeturnedout,twoatatimeon8-mchor10-inchmachines,providedwithsuitablecoresandpartitionThepossibilitiesofdevelopmentinthisdirectionseemalmostlimit-lessTheterms"porosity"and"permeabihtv"areoftenusedandbymanysupposedtobectthesamemeaning.Theporosityofconcreteishow-evertheproportionofvoids,oremptyspaces,whichitcontains,whilethepermeabilityistherateofspeedwith-whichwater,underacertainpressure,willpassthroughitAllconcietesandmortarsaremoreorlessporous,andallaresome-whatpermeablebywaterunderheavypressure.Ttiswellknownthat,withthesameproportionofcementmixturesoffinesandaremoreporousthanthoseofcoarsesandThelatterarehow-evermuchmorepermeablethantheformerFerethasshownthattheporosityisthetotalamountofvoidscontainedinthemass,whilethepermeabilitydependsonthesizeoftheindividualopeningsTheleastporousconcretemay,therefore,bethemostpermeableandviceversaIf,however,bothfineandcoarsegramsarepresentinproperpropor-tion,themasswillshowtheleastporosityandatthesametimebetheleastpermeableThecon--venturetothinkfromitthatMr.Fergusson'sremarksarewelldeservedTheMohammedantowersandminaretsinIndiahavebalconieslikethoseofotherEasterncountries,andmanyofthemareofgooddesign,someontheotherhandaredecidedlytop-heavyandnothappyintheiroutlinesThemodernbuildingsofIndia,likethemodernbuildingsofallcountries,arenotspeciallyinteresting.SirWilliamEmersonandsomeotherarchitectshavedonesplendidwork,andhavecon-trivedtogiveanEasterncharactertotheirmodernbuildings,butmanyofthenewpalacesandpublicedificesareofveryordinarycharacterPerhapsthesenewstyle?arebestsuitedtotherequire-mentsofthisage,andthepresentbuildingsintheirturnwillbeconsideredinterestingwhenagehassurroundedthemwithassociations,and,nodoubt,theantiquarianofsomefarfutureperiodwillfindinthemanexpressionofthegeniusofourtime,andofouroccupationofthegreatandwonderfulcountrycalledIndiaTheillustrationsaccompanyingthisarticleweretakenfromDr.Workman'sinterestingbookonIndia.Februaryi,1907PROGRESS.possibleThedifferencebetweenblocksmadetairl}wetandthosemadetoodnwillbetoundtobeverystrikingColouredblocks,imitatingvaiioustintsofnaturalt-tolemaybeobtainedbyalacingofrichermixtuietowInchfromonetothreepercentotdrymineralcolourhasbeenaddedThecolouismostsuitableare—RedironorepaintorVenetianred,Yellowochie,UltramarineblueUltramarinegreen1hebecoloursareinexpensi\e,andmaybemixedtoamdesnedshadeItmustberememberedthatallcementworkbleachesandwhitensdecidedlyonhardeninganddrying;Thecolourofthefreshly-madeblocksmustthereforebemuchdeeperthanitwillappearafterafewweeks'exposuretoweatherDeepandstrongcoloursareinftctdifficulttosecuremcementwork.Cretewhichbestresistswaterwillthereiorebethatwhichismostdense,piovidedasufficientamountoftinegrainsarepresentIfaconcreteblockbeimmersedinwateritwillgraduallyabsorbtheliquid,andintimetheamountofwatertakenupwillbeneailyequaltothetotalofvoidspresentThelapiditywithwhichthisabsorptiontakesplacewillgreatlydifieihoweverwithdifferentmixturesofthesameporosit},blockscontainingfinematerialintherightproportionwillbefoundtoabsorbwatermuchmoieslo\\l\thanthosemadefromcoarsematerialsonl^ItisthespeedwithwhichthewaterisabsorbedthatisofconsequenceinthecaseofconcieteLlockbratherthanthetotalamountwhichwillbetakenupafteralongtimeIftheabsorptionisslow,themoistureduringalong-continuedramwillpene-trateonlypartiallythroughtheblock,andwilldryoutagainbeforethesurfaceisagainwettedPer-fectlywater-proofwallsarenotnecessau,andareespeciallywiththeadditionofhydratelimeItshouldberememberedthatthecompressionstrengthofconcreteisgenerallyabouttentimesitstensilestrength.Thewaterabsorptiongivenisthepercent,ofwater,byweight,whichthedryblockabsorbedaftersoaking24hoursThetensilestrengthsaretheaverageof4briquetteseachThesandusedwasacoarsebanksand,containingverylittlegravelThecostofmaterialisbasedonassumedpriceof6s3dperbarrelforcement20slOdpertonforhydratelimeandIspertonforsandandisstatedincentsper8-inchblock,32inlongItwillbenotedthatthehydratelimeconsulerabhdecreasesthewaterabsorption,andinsmallpro-portionsincreasesthestrengthThelastmixture1to1to12,appearsstrongenoughforallpracticalpurposes,andisactuallylesspermeablethanthefirst,consistingofcementandsand,1to4,with-outlime.ItisevidentthatinthevastsectionsofourcountryinwhichsandandgravelaretobeINDIANARCHITECTUREGOPURA,CHIDAMBARAMINDIANARCHITECTUREDETAILOrONEOFSIKRASOFSOMNATHPURTEMPLE
137



workersmightgraspitsfullsignificance.Forin-stanceherearethedistricttotalsforfiveconsecu-tivequarters—PROGRESS.TABLEOFMIXTURES—HOLLOWBLOCKCONSTRUCTIONFebruaryi,1907IhelatestmethodofpreservingwoodistotreatitwithasolutionofsugarThematerialtobetreatedisputintoacageandthelatterplungedintoaboiler,whichisthenclosed,andasolutionofbeetsugarintroducedTheliquidpenetratestheporesotthewood,andaswouldappearfromtheresultsofmicroscopicalexamination,undergoessomesortofunionwiththefibroussubstance,asnotracesofsugarcrystalarefoundaftertheprocessiscompletedThewoodisthenwithdrawnfromtheboiler,anddriedinanoven,whichisregu-latedtodifferentdegreesoftemperature,depend-inguponthenatureofthematerialsubmittedtothetreatmentItisclaimedthatwoodthustreatedisnolongerporous,canbeworkedwithoutshrink-ingorcrackingandispermanentlyprotectedagainstdeca\PreservingWoodwithSugar.appeartobeneedforanelementarytextbookofcommercialpractice,whichshouldincludesuchobviousmaximsas"Donotsigndocumentsyouhavenotread""Notecarefullythedifferencebetweenmonthlyandyearlyratesofinterest."ThestorymightbeusefulalsoofthemoneylenderwhowasalwayscontentwithamodestfivepercentItwasanattractivemodestyuntilonedis-coveredittobequarterlyThenthesweetnessofitssimplicitydisappearedtonsgrossonDecember31st,1905,and474vesselsof1,325,328tonsgrossonSept.30th,1905Thereturns,remarksSyrenandShipping,merelycom-parethetotalsofthetwoSeptembers,andfromtheseitappearsasiftherehadbeenagradualdeclinefrom1,325,328tonsto1,264,767tonsButasthefigureswhichwehavegivenshowtherewasaslightrevival,whichisnowapparentlysub-sidingOfthevesselsonhand478of1,253,531tonsaresteamersand34of11,236tonssailingvessels.Oneofthesteamers,representing500tonsisofironand14ofthesailingvessels,representing1400tonsareofwoodorofcompositeconstruc-tionTherestofthetonnageissteellheJunetotal,itmaybepointedout,cametowithinabout4000tonsoftherecordofSeptember,1901.Com-paredwithitthetotalisnow144000tonsdown"Nosuchstrikingdecreasewithinonequarterhas,"saysLloyd'sRegister"takenplaceintheshipbuildingindustryofthecountryforthepast22years,itbeingnecessarytogobacktoJune1884,tofindsorapidadiminutionoftheworkonhand"Consideringthatwagesquestionsaie"local"problemsandthattheirsolutiondependsoroughttodepend,ontheamountofworkonhand,wethinkLloyd'sRegisterwouldbewellad-visedtoamendTableIIsoastoshowthefluctua-tionsfromquartertoquarterineachdistrict\\cdonotsaythisinanyspiritofdissatisfactionwththeleturnasitisWeinclinetotheviewthatLloyd'steturnswouldmakethebasisofafirst-rateslidingscaleandweshouldliketoseethecompila-tionsoclearthatthemeanestoftheshipyardINDIANARCHITECTUREGREATTOPE\TSANCHIneededtomakeaninvitingdwelling,pleasingtotheeyeandapridetotheowner.Thechiefiaultofblockstructuresismonotony.Asquarehousemadeoffourblockwalls,withblocksallofthesamesizeandmadefromthesamemould,windowsequallyspaced,andthesameeverlastingblocksusedforpiazzapostsandperhapsperchedontherooftoformanopen-workcornice,remindsoneofthehouseschildrenbuildfromthewoodblocksofthenursery.Whatisneededisvarietyandartisticdesign.Noothermaterialissocapableofthisasconcrete,forblocksofanypatternandshape,alsocolumns,capitals,cornices,friezes—allthesecanbeturnedoutbythemillionatatriflingcost,ifarchitectswillonlytelluswhatmakeTherearemultitudesofpeopleabouttobuildwhowouldadoptconcreteblockswithoutamoment'shesitationiftheycouldseesomethingtolerableinthewayofdesign.HeretheblockindustryisunderaheavyhandicapArchitectsareslowtotakeupanewmaterialandstudyitscapabilitiesandtochangetheirhabitualstylesofdesigntosuititsrequirements.Domesticarchi-tectureinstoneisabranchofartwhichhasbeenbutslightlydevelopedinanycountry,andyetitspossibilitiesseemtobeunlimitedItis,ofcourse,onlyaquestionoftimewhenmanyarchitectswillseetheopportunitywhichthismaterialoffersandtheadvantagetobegainedbymakingaspecialtyofthisnewtypeofconstructionWithouttheirassistancetheblock-makerishelpless,andthegrowthofhisbusinessmustbeslowPerhapsitmaybeintheartisticutilisationofconcrete,bothINDI\NARCHITECTURETHEGRE\TTEMPLE,T\>.JOREAccordingtoreturnscompiledbj,Llo}dbRegistertherewere,excludingwarships,512vesselsof1,264,767tonsgrossunderconstructionintheUnitedKingdomonSeptember30thoflastyear,ascomparedwith569vesselsof1,409,456tonsgrossonJune30th,547vesselsof1,401,882tonsgrossonMarch31st515vesselsof1,355756VesselConstructionReturns.UseorBlocksinBuildingFromtheforegoingitisevidentthatnootherbuildingmaterialcomparesincheapnessandprac-ticalusefulnesswithhollowconcreteblocksBytheiruse,buildingshavingalltheadvantagesofnaturalstone,substantial,comfortable,safe,andeverlastingcostingnothingforrepairs,maybebuiltataboutthesamecostasdangerous,uncomfortableandperishableframestructures.Why,then,isanyothermaterialused,andwhydowenotseethou-sandsofconcreteblockdwellingsspringingupinourcities?Theanswertothisquestionistobefoundintheuglyandunattractivecharacterofmostoftheblockbuildingsthusfarerected.Somethingmorethanagoodbuildingmaterialisinblockandmonolithicform,thatthesourceofatrueAmericanstyleofarchitecturema\befoundTheexaminationinbankruptcyofaWolver-hamptonbuilderrecentlyrevealedastateofsim-plicityonthepartofthedebtorwhichonewouldhardlyexpecttofindinabusinessmanInthecourseofhisevidencehestatedthatherepliedtoanadvertisementofaBirminghamloansocietyInreplytohisletter,arepresentativeofthesocietycameovertoWolverhamptontoseehim.Inthecourseoftheinterviewtheloansociety'srepresen-tativeadvisedhimtogiveabillofsaleonhishouseholdfurnitureandtradeeffects.Hesaidthe\couldarrangetheloancheaperthatway,andhecouldpayitbackasheliked.He(debtor)thenwentovertotheofficeoftheloansociety'ssolicitorinBirmingham,andtheresignedanagreementforaloanof£35Theagreementwasnotreadovertohim,neitherdidhereadithimself.Heunder-stoodthattheloanofwasatfivepercent,perannuminterest,buthehadsincelearnedthatitwasfivepercentpermonth.Ifthereweremanysuchsimplesoulsinbusinesstherewould138Sep30,Dec31,Mar.31,June3o,Sep3019051905190619061906TonsTonsTonsTonsTonsBelfast213,530194,510171130166790132,540'3arro\vjtvorkmg-~56°3>24°300°4'olo4'0104'o4(>4'04(>ton°):i\de486,970503,335537,836527,930515,241riartle-jpool65570766308462080,81556,460vVhitb})Fees84,2208805195,24592,85974,843r>ne253,915253894265,547285216232,613kVear169835174,109187766179,864190,389ProportionsbyWeight.Tensile,heightWaterMaterialsStrengthPerCii.Ft.Absorp-fnrqg_m22DaysPounds.tionBlock334|13007.72'oldCement150iHyd.Lime0[Sand600)Cement125]Hyd.Lime.....25/Sand600j3GO136i5.75.s£dCement100)Hyd.Lime50Sand600)27813955235dCement100)Hyd.Lime25SandGOOJ19713005754WCement...........50|Hyd.Lime50-Sand600)IIIIS21326703',33ilProportionsbyWeight.Tensile,heightWaterMaterialsStrengthPerCii.Ft.Absorp-fnrqg_m22DaysPounds.tionBlock334|13007.72'oldCement150iHyd.Lime0[Sand600)Cement125]Hyd.Lime.....25/Sand600j3GO136i5.75.s£dCement100)Hyd.Lime50Sand600)27813955235dCement100)Hyd.Lime25SandGOOJ19713005754WCement...........50|Hyd.Lime50-Sand600)IIIIS21326703',33ilSep30,Dec31,Mar.31,June3o,Sep3019051905190619061906TonsTonsTonsTonsTonsBelfast213,530194,510171130166790132,540'3arro\vjtvorkmg-~56°3>24°300°4'olo4'0104'o4(>4'04(>ton°):i\de486,970503,335537,836527,930515,241riartle-jpool65570766308462080,81556,460vVhitb})Fees84,2208805195,24592,85974,843r>ne253,915253894265,547285216232,613kVear169835174,109187766179,864190,389



PARTIIOneclassofbeautifulobjectsisthedoublestart.Manythousandsofdoublestarshavebeencata-loguedMostofthecataloguedarebinarysomeare,however,multiple.Aretheyallphysicallyconnected?SomeastronomerssaysoFewseenasdoubleortriplearenotconnected.TothegreatcreditandhonourofWangamiifrom80to130doublestars,nothithertocataloguedassuch,havebeenobservedbyMessis"WardandJobsm,twooftheWanganuiastronomersTheorbitsandlengthoftimethatbinarystarstaketorevolveroundeachotherhaveinthecaseofafewofthesedoublestarsbeencalculatedSome,itissaid,take11^yearstocompletetheirrevolution,otherseven1000years.Someofthesolarsystemshavetwosuns,somethreesuns,revolvingtheoneroundtheother,andtherearesomestarsthathavecompanionsthatarenotshiningastheyshine.OneofthemostnotableofthisclassisSinusSinushaswhatiscalledafaintcompanion.AnotheroneisProcyonItwasnoticedinreferencetoSinusthatthestardidnotmovewithauniformandpropermotion,andthsastronomersdeterminedthatthisirregularmotionmustbecausedbysomesatellitenearbuttheywerenotabletoseeanyThediscoveryofhisdarkcompanioncamebyaccidentA.veryfinetelescopewasmadeinMassachusetts,andthesonofthemakerwaslookingthroughthenewtelescopewhenheobservedafaintcompanionnearSiriusItwasmtheposition'thatastronomershadfromtheircalculationspredictedInProcyontheastronomershadalsostatedthatthevariationofitsmotionmustbeduetosomesatellitenearit,anditwasnotuntil1895thatSchaeberlefoundthemissingsatellitethroughobservationsmadewiththeLicktelescopeinCaliforniaPerhapsthemoststrikingobjectinthesky(atpresent)istheplanetSaturnItisuniqueTheremaybeotherplanetsthathavearingroundthem,butnonesaveSaturnisvisibletousTheplanetsroundthesunsotherthanourownsunwecannotsee,savethesatellitesoftheplanetsofoursolarsystem.Saturnissurroundedbyaringorbelt,beautifullyradiant.Itlooksasiftheplanethunginthebelt,andyouwillnotgrowtiredinlookingatitforitsbeautyanduniquenessThisringorbeltconsistsofinnumerablesmallmoonseachkeptinitsplacebythelawofgravitationSaturniswellsuppliedwithmoonsformadditiontothisbelt,which,itissaid,isabout40milesindepthand40000milesinbreadth,ithastenmoons—oneofthemprettylarge,namely,TitanAfteryouhaveexaminedtheclustersandSaturn,andperhapslookedatVenus,Mars,andUranusyoumayhaveyourattentiondirectedtosomeoftheNebulseTheywereoncethoughttobecloudsofstars,buttheyarecloudsofgasinprocessofbeingformedintostars.OneofthefinestisthenebulainOrionEveryoneknowstheconstellationofOrion—itisperhapsthefinestinthesky.Insummerandearlywinterweseeiteveryclearnight;youcanseeitinOctoberinallitsbeautyaboutmidnight.OrionwasknowntotheancientBabyloniansandSemites,andisreferredtomthatancientdramatheBookofJobInitaremostbeautifulstarsBetelgeuseisabrightredstar,andthestarThetaisamultiplestar.Youcaneasilyseefourdistinctstars,anditissaidthatsomeobservershaveseenseven.ThenebulseinOrionin\ndromedaandinArgoaretheonlynebulaethatcanbeevendimlydis-cernedbythenakedeyeEachlookslikeafamtblurorsmallcloudroundastarineachoftheconstellationsnamed.WhenyouexaminethembythetelescopeyougetsomeconceptionoftheirvastnessandbeautyProfBallhasthusspokenofthenebulainOrion"Theearthsweepsroundthesuninamightypith,whosediameterisnotlessthan185400000milesLetusimagineaspheresomightythatthiscirclewouldjustformagirdlerounditsequatorandletthisgiganticglobebethemeasurewherewithtocomparethebulkofthevastnebulaofOrionItcnnbedemonstratedthatamillionofthesemightyglobesrolledintoonewouldnotequaltheg^eatnebulainbulk,thoughhowmuchgreaterthanthisthenebulamayreallybewehivenomeansofascertaining"
\u25a0\ndiomedaisnotaconstellationveryoftenseenmoursouthernskyYouwillbeeitintheeveningsinSeptemberOctober,NovemberandDecemberItisrightnorthofusnow,andlinkedtoPegasus,\onseealargesquare,andtwooithestarsinthesquare—onesidebelongstoAndromedaThenebulainAndromedaisalsoamostremarkableoneItisthoughtthatinthisnebulaweseeastageinadvanceofthenebulainOrion,andthatstarsarenearerformationItissodistantfromusthatlightfromitwilltake160yearstoreachusThediameterofthenebulais333,000timesthesun'sdistancefromtheearthLightwouldtakefiveyearstopassfromonesidetotheotherofthenebula,thatis,thedistanceis30billionsofmiles,thatismorethanthedistanceofAlpha-CentaurifromusThereisafinenebulainSagittarius.Theformsofnebulaevary.Manyarespiralinform.ThespiralformisthefirststeptowardstheformationofasunorstarAbout500,000nebulashavebeenobserved,and75percentofthemarespiralinformThenthereareringnebulae—nebulaeintheformofringsOnebeautifuloneisnearVegaintheconstellationofLyraortheLyreItishalf-waybetweenBetaandGammaofthisconstellation.ThereisanotherintheconstellationoftheSwan—CygnusThenthereisthegreatnebulainArgo,roundthefamousvariablestarofArgusyoucanseenowlowinthehorizoninthesouth-east,about10pmThebrightstarCanopusisinthisconstellationInthebrightestpartofthenebulatheieisanopeningknownastheKeyholeRegaidingthisnebulaSirJohnHerschel,inhis"OutlinesofAstronomy,"says"IfplacedatthedistanceIhaveassumedforthenebulainAndromeda,itmustfillavastextentofspace,aspacecomparedwithwhichoursolarsystemsinksintoinsignifi-cance"Thisnebula,asseenbySirJohnHerschelattheCapegreatlyimpressedhim.Hesays."Itisnoteasyforlanguagetoconveyafullimpressionofthebeautyandsublimityofthespectaclewhichthisnebulaoffersasitentersthefieldofviewofatelescopefixedmrightascension,bythediurnalmotion,usheredinasitisbysogloriousandin-numerableaprocessionofstars,towhichitformsasortofclimax,andmapartoftheheavensotherwisefullofinterest."OnepeculiarfeatureofthisnebulaisthatithaschangedinappearancesinceitwasobservedbySirJohnHerschelin1834-38.MrRussell,theastronomerofSydneynoticedm1871thatpartofthecloudhaddisappeared.Therearetwoobjectsthatyouseemacloudlessnightliketwoclouds.TheyaretheMagellanicclouds,orNebeculaMajorandNebeculaMinor.Inthelargercloudisafamousnebulacalled30DoradusIthasbeendescibedbySirJohnHerschel"asoneofthemostsingularandextiaordinar}?objectswhichtheheavenspresent"Ithasakeyholeper-forationlikethenebulam\rgoetc,andbecauseofitsconvolutionshasbeentermedthe"loopednebula"Thelargercloudshowsevidenceofaspiralstruc-tureandthesmallercloudhas,itissaidthesamestructure.Inbothofthecloudsnumeroussmallstarsaremixedupv.ithnebulouslight(4)Whatisanebula?Tennysonmhis"Princess"hassaid•ThisworldwasonceafluidhazeoflightTilltowardthecentresetthestarrytides\ndeddiedintosuns,thatwheelingcastTheplanets\nclthis,insomerespectsrepresentsthetheoryofthenebulato-dayItisthatanebulaisafluidhazeofvastextentofburninggasbutasthisgascoolssunsareformed,andthatthesunscastoftpieceswhichformintoplanetsThiswasexplainedbyProf.DarwininhispresidentialaddressatCapetownandJohannesburgwhenhedealtwiththetheoriesofastronomicalevolutionForex-amnlehestatedthatthemoonsepaiatedfiomtheearthgraduallyandthatatfirstitwouldbeonlyafewthousandmilesawayThistookplaceaccordingtohim,perhapsabout500to1000millionsofyearsageCloselyconnectedwiththesedoublestaisisthequestionofvariablestarsSomestarsvaryinmagnitudeWhatisthecause?Itissaidthatsomedarkbodycomesbetweenusandthestar,soseentovaryinbrightnessSomefivehundredstarshavebeenobservedasvariablestars,andtheirnumberisbeingyearlyincreased.Imen-tionedthenewstarinPerseus,thatisnotavari-ablestarAstarthatsuddenlyblazesoutiscalledanewstar,and,sofarasourrecordextends,nostarhasblazedouttwice.Butsomestarshaveregularperiodsofbrightnessanddulness.Isthisvariabilitycausedbyaneclipse?ThatisthetheorySomedarkbody,perhapsadarkcom-panion,intervenesbetweenusandthestai,andthereforeweloseitslightTherearemanytypesofvariablestars,andImustrefer\outoNewcombs'workonthestaisforafulldiscussionofthesubject.Aretherethendeadsunsintheuniverse?Mostastronomerssaythereare.1noticeinanumberofKnowledge—intheJulynumberoflastyear—thatAirGove,theauthorofseveralveil-knownastronomicalworksstatesthattheexistenceofsuchdarkbodieshasnotbeenproved.Hedoesnotsaytherearenone,anditappearstometheexistenceofsuchbodiesisthemostreasonableexplanationofvariablestarsBallgoesthelengthinhisbookontheheavenstostatethattheremaybedarkmassesofmatternotsphericalinshape,andthismayexplainwhyweseedarkpatchesorriftsmsomeofthenebula?Weknowofonedeadworld,themoon,whichappearsaluminousbodytousbecauseofitsbor-rowedlightfromthesunIfweadmit,andwemustadmit,thatthestarspassthroughvariousphases,whyshouldwenotacceptthetheorythattherearedeadworlds,deadsuns?TheremaybethousandsorhundredsofthousandsofsuchTheexistenceofsuchbodieshasaninterestingconnectionwithwhathasbeenobserved,namely,thesuddenappearanceofnewstars.Thereisarecordofsixteennewstarshavingbeenseen,thatis,starssuddenlyappearingwherenostars,orstarsofasmallmagnitude,hadbeenseenbeforeTheearliestonerecordedwasdiscoveredbythegreatDanishastronomer,TychoBrakein1572intheconstellationCassiopeia.ItshistoryisthehistoryofthemallItwasfirstseenbyTychoBrakeonthe11thNovember1572,andwasthenastarofthefirstmagnitudeasbrightasCanopus.Itcon-tinuedtoincreaseinbrilliancytillitwasasbrightasVenus—thatobiectofbeautywenowseemourwesternskyItwasvisibleinday-light.ItbegantofadeinDecember,andfinallypassedoutofsightinMay-In1001anewstarwasdiscovered,asIhavestatedbyDr.AndersonfromobservationsmadebyhiminEdinburghanditwasthebrightestnewstardiscoveredsinceKepler'sstarin1604.WhenfirstseenitwasastarofthesecondmagnitudeintheconstellationofPerseusIntwodaysitin-creasedinbrilliancytillitwasthethirdbrighteststaronthenorthernskyThenitbegantofadeawayInMarchitwasofthethirdmagnitude,inAprilofthefifth,anditfadedtillitwasoftheeleventhmagnitudeTherewasastaroftheeleventhmagnitudewhereitblazedout,soitrosefromtheeleventhtothefirstmagnitudeinthreedaysHowistheadventofthesenewstarstobeex-plained?ThesuggestionisthatthroughacollisionofthestarwithperhapsoneofthedarkonesthathavebeenreferredtothereisasuddenoutburstofflameAnothersuggestionismadebyNew-combHesaysthatitis"probablethatstars,likeoursun,havesomewhatthecharacterofmassesofgasconfinedunderenormouspressureasiftheywerehollowglobesofhighlyheatedandcompressedgas,"and"ifbythefallofaforeignbody,anopeningissuddenlymademtheshell,theinteriorgaseswillburstforth"Hedoesnotventuretogivethisasasolutionoftheappearanceofthesenewstars.Itisonlyasuggestion,Onesuggestionmadeastothecreationofstarsisthattwodeadsunsmaycollideandformonenewhotgaseousbody,orstar,andthus,thoughtherewouldbeonesuntheless,wewouldhavealiveoneinsteadoftwodeadonesIfthisishappeningwemayseeendlesssuccessionoflifeforsolongatimethatitmaybecalledEternityforourmindcannotfixatimewhentherewillceasethenewstarsnewsunsandallthatfollowsfromsuchacreation,anevolutionofstar-lifefromtheintenseheatofthehighest-knownheatedstarsthroughmyriadsofages,tillwehavefluidsandthensolidsmillionsofyearsgivingtheirorginiclife,vegetableandanimalThenmyriadsofageswhenlifewillbenomoreandagainadeadsun,andthenaftermyriadsofagestheprocessofanotherevolutionfromdeathtolife\ndsotheumveiseiswithoutbeginningandwith-outendSomemaysaythatitisasadoutlookthatjustasman,throughmyriadsofagesofdevelopmentandcivilisation,becomesonlyalittlelowerthantheangelsthatdecayshouldsetinoracataclysmhappen,andthatallthefruitsofthelongevolutionFebruaryi,1907PROGRESS.A'otesofaLectutedclweicdbySirRobertStout,KCIIGundertheauspicesoftheWanganuiAstronomicalSociety,inSeptember,1906AstronomyofTo-Day.139



WirelessisenteringlargelymtotheplansofArcticexplorersandpromisestobeaverynecessarypartoftheiroperationsHeretoforetheexplorersintheirhazardousdashesnorthhavebeencutofffromcommunicationwiththeworldNow,MrWalterWellmanwhoistomaketheattemptinanairshipwilltakealongthree-wire-lessexpertswithacompleteDeForestoutfitandestablishachainofstationssoastoenablehimtokeepconstantlyintouchwithcivilisationIn-cidentallyitwillpermithimtosendatoncethenewsofanyachievementThefirststationwillbeestablishedontheArcticsteamshipFnthiof,whichwillbeanchoredatSpitzbergenwhiletheairshipisnorthwardboundAsecondstationwillbeatHammerfestNorwaythemostnorthern-mostpointinEurope,whichisalreadyacablestationInsteadofsendingthemessageup,asisnormallythewaytheexplorerswillhavetosendtheirmessagesdownWirestrailingdownfromthehulloftheshipwillbethesubstituteforthesteelmastusuallyemployedtosendwirelessmessagesMrWellmanwillsendasmanymessagesaspossibletotheSpitzbergenstation.EachmessagewillgivetheexactlongitudeandlatitudeoftheexploringpartyIfthemessagessuddenlystopcomingitwillbeanindicationthatsomedisasterhasbefallentheparty,anditwillbeeasyforthereliefexpeditiontolocateitAninventionfordrawingmoltenglassoutofthefurnacesandrollingitmechanically,hasbeensoldtoasyndicateofplateglassmanufacturersforTheinventorisaBelgian,Mr.Fourcault,andthepurchasersofhispatentrightsareGerman,French,Belgian,andBohemianmanu-facturersOnlyhighpricedmanuallabourhasbeenabletodothisworkheretofore.Inmakingwindowglasstheviscidglasswasdrawnoutfromthefurnacesandblownintocylindersbymen,andwithplateglassthehotmoltenmasswascastfrompotsandrolledtothedesiredthickness.Thenewmechanicalprocessisofcourse,muchcheaperandquickerThemachinebringstheliquidglassfromthepotsanddrawsitbetweenrollers,seven-teenpairsofwhichtowerabovethepot.Themassofhotglassgraduallycoolsasitpassesbe-tweentherollers,andemergesfromthemagreatplateofperfectglass,polishedonbothsidesandofanydesiredthicknessGreatpromisesareheldoutforthiswonderfulinvention.MachinerytoRollGlass.ByH.E.J.Porter.Nogoodbusinessmancanjustifyhistakingupalineofworkwhich,astheterm"welfarework"implies,hasnodirectbearinguponhisbusiness,but,onthecontrary,isdirectedtowardsimprovinghisemployees'condition,andwhich,hemaydeem,wouldbeconsideredamarkofpresumptiononhispartifheshouldattemptit.Onthecontrary,everybusinessmannow-a-daysiscompelledbytheexigenciesofcompetitiontoadherecloselytohisdirectlineofbusiness.Hecannotdigress,orhiscompetitorwilltakeadvantageofthelapse,andhewillsoonfindhimselfhopelesslyintherear,andwillhavetocloseuphisplantorrunitasacharitableinstitution.Forthesereasonsmanyemployershavenotonlyconsideredtheadoptionofsocalled"welfare-work"unfavourably,butlookuponthewholemovementwithderision,andthisattitudeofmindhasbeenbroughtaboutlargelythroughthefactthattheyhavebeenmisledmtheirunderstandingofthepurposeofthemove-mentbytheunfortunateappellationoftheworkembodiedinit.Thesevariousattitudesareallwrong,andtheirfalsityisduetothemisunder-standingoftherationaleofthemovement.Justnowitisnecessarytomakethepointveryclearthattherearenofeaturescoveredbytheterm"welfarework"whichhavenotbeenthoroughlyprovedtobeagoodinvestment,and,therefore,ofbettermenttotheenterprise.Thereisnothingphilanthropicorcharitablewhateveraboutthem.Theyaresimpleimprovementsinthemannerofconductingthebusiness.Assuchitisnotpropertocallattentiontothembyadvertising.Amanshouldadvertisehisbusiness,nothismethodsofconductingit.Andyetthereshouldbenohesi-tancyonthepartofanymanufacturerwhohasbetteredhisconditionsbytheadoptionofthesefeaturestoletthatfactbeknown.Itshouldbeabenefittohimtoadvisethepublicjudiciouslythathisproductisturnedoutunderthebestcondi-tionsandbyahighclassofoperatives,itisnowrecognisedasafactthatthebestworkisperformedonlybythebestclassofhelp,andthatthisclasswillworkonlyunderthebestconditions.Inviewoftheforegoing,employersneednotbedeterredfromtheadoptionofthesefeaturesbythefeelingthattheywouldbedivertingeithertheirattentionortheirmoneyfromlegitimatebusinesschannels.Toooftenhaveenterprisesonthepointoffailurebeenresuscitatedandbroughttoahighstateofsuccessentirelythroughtheadoptionofindustrialbettermentfeatures.—Cassier'sMagcCzme.IndustrialBetterment.Thoughtanswerethalonetothought,Andsoulwithsoulhathkm,TheoutwardGodhefindethnot,WhofindsnotGodwithin.AndifthevisioncometotheeRevealedbyinwardsign,EarthwillbefullofDeityAndwithhisgloryshineThoushaltnotwantforcompany,Norpitchthytentalone,TheindwellingGodwillgowiththee,AndshowtheeofhisownOhgiftofgiftslOh,graceofgraceThatGodshouldcondescendTomakethyhearthisdwelling-placeAndbethydailyfriend'ThengonotthouinsearchofhimButtothyselfrepair,WaitthouwithinthesilencedimAndthoushaltfindhimthereF.L.Hosmer.Anoldphilosophersaidtheeyeseeswhatthee>eispreparedtosee,andIdoubtifaman'sreligionischangedbythestudyofastronomyWewillreadintothestarsourcreedIknownostudysoglorious,souplifting,orsoimpressiveasastronomy.Amanwhocommuneswiththestarswillgetidealsthatmustbeofim-menseservicetohiminhispilgrimagethroughlifeEmersonthatgreatNew-Englandprophet,saidthat"Everyoneshouldhitchhiswagontoastar"HighidealsinlifewereneededbymenMaytherenotbeapractical,aswellasanidealistic,applicationofthisaphorism?LetuskeepoureyesonthestarsMaytheynotguideusallandbeahelptousamidthetroublesandtemptationsofourexistence?Butwhetherthestarswillbeanethicalhelptousornottheywilleverbrightenourimaginationanddevelopouraestheticandartisticsense.HasnotShellytolduswhatwesee?Palace-roofofcloudlessnights'PaiadiseofgoldenlightsDeepimmeasurable,vast,Whichartnowandwhichwertthen'OfthepresentandthepastOfth'eternalwhereandwhen—Presence-chamber,temple,home,EvercanopyingdomeOftheagesyettocome'GloriousshapeshavelifeintheeEarthandallEarth'scompanyLivingglobeswhicheverthrongThydeepchasmsandwildernessAndgreenworldsthatglidealongAndswiftstarswithflashingtress,IcymoonsmostcoldandbrightMightysunsbeyondthenight,Atomsofmtensestlightshouldpassintonothingness.IsitNature'sway?Whoknows?Ourdutyliesbeforeus.Itistoworkwhilstitisto-day,andtodoourworkasbestwecanandbekind.Thedestinyoftheuni-verseisnotinourhandWeareaveryhumblepartoftheimmensitiesthatsurroundus.Thevastnessoftheuniverse,thedistancesofthestars,theirsizesareoverwhelmingtousIsitanywonderthataGermanwasledtoexclaim"Iwillgonofurther,forthespiritofmanachethwiththisinfinity.InsufferableisthegloryofGod,letmehedowninthegraveandhidemefromthepersecutionoftheInfinite,forendIseethereisnone"Wecanseesystemsbeingformedandsystemsdead,andwiththeaidofthespectroscopewema\tracedifferentstagesofstardevelopmentApic-tureinNaismith'sAstronomymaygiveussomeideaofthetimeittakestomakeaplanetsuitableforlifeIforganiclifehasexistedfor500millionsofyearsonourearth,theevolutionoftheearthfromasuperheatedgaseousbodytillitwasfitfororganiclifemayhavetakentrillionsofyears—atimesogreatthatitisbeyondourcomprehension.Trulyitmaybesaidthatintheuniverseadayisasamillionofyears,andamillionofyearsasawatchinthenightAmillionyearsistousinfinity.WethinkthecivilisationofEgyptold,andbeyondourcomprehensionistheageofsomeofourfossils,butwhataretheagesofEgyptiancivilisationandoftheoldestspecimensoforganiclifecomparedwiththeageoftheworld?TherecanbelittlecomparisonWhattheorycanwehaveoftheendoftheworldanymorethanofthebeginning?Wemayspintheories,butasolidbasisoffactforanyconclusionwehavenotTherecentscientificdiscoveriesinphysicsandchemistryhavealteredourconceptionsofmatterandoflife.Andinviewoftheseweshouldhesitatetosayanythingabouteitherthebeginningorendoftheuniverse.Haditabeginning?Willithaveanend?Idoubtifwecanconceiveofatimewhentheuniversewasnot,andIalsodoubtifwecanconceiveofatimewhenitwillnotexistDaybyday,Imaysay,ourknowledgeoftheuniverse,ofitspotentialities,ofitshiddenpowersisextendingIseethatinarecentnumberoftheAtlanticMonthlythereisasuggestionbyProfSeeregardingtheheatofthesunsthatwasnottheviewofphysicistsevenfiveyearsago.Hebelievesthatthesunhasnotyetreacheditsmaximumofheatandthattheyearsofitsdecndencearefaroff.Perhaps30,000,000ofyearsafterthisitmayhavegotcoldAndweallknowofthediscoveryofRadiumandofHeliumandhowthediscoveryofthesemetalshasalteredourwholeviewoftheageandfuturelifeofthesunsandofthestars.Andwhoknowswhatotherhiddenthingsinnaturemaynotyetbelaidbare.LetmegiveyouoneillustrationthatwasgivenbyProfDarwinmhisaddressaboutradium;itwillmakeu<=appreciatethepotentiali-tiesandpowersoftheuniverseofwhichafewyearsagoweknewnothingItissaidthattheenergyexpendedintowingashipof12,000tonsadistanceof6000seamilesat15knotsanhouriscontainedin22oz.ofradiumItwouldtakeabout5000tonsofcoaltoperformthesameoperation.Andradiumanditspowerwereunknowntwentyyearsago.Ourattitudemustbethatofthepatientobserver,everrememberingthatourknowledgeislimitedandeverwillremainlimited,andthatitisaverypoorconceptionoftheuniversethateventhebrightestoftheintellectsofmencaneverattainIfthereisonestudymorethananotherwhichshouldmakeushumbleandpointouttousthelittlenessofmanandtheinsignificanceoftheearth,itisthestudyofastronomy.Wesometimeshearorreadofpeoplemakingconfidentanddogmaticstatementsasifourearthanditslifewereall;andthattherestoftheuni-versewasofnoaccountDowerealisethatascomparedwiththeseenuniverse—andwhodaresventuretosaywhatisunseen?—ourlittleearthisnotaslargeasthesmallestparticleofmatterthatcanbeseeninthemostpowerfulmicroscope~>ItwouldbeagoodthingIoftenthinkifthestudyofastronomywerepopularisedItmightridusofmuchdogmatismandmakeushumblewhenwebecomeobserversofnatureandherwaysSomepeoplesaythatastronomyleavesnoplaceforDeityorforabodesfortheBlessedOthersclaimthatitstimulatesthereligiousemotionsAclergymanhasthusrepliedtotheformeiassertion*Gonot,mysoul,insearchofhimThouwiltnotfindhimthereOrinthedepthofshadowdim,OrheightsofupperairFornotinfar-offrealmsofspaceThespirithasitsthrone;Ineveryheartitfindethplace,AndwaitethtobeknownFebruaryi,1907PROGRESS.Apoliceman'sclubwithaelectriclightinthehandleisalateinventionIfitprovesasuccessthesearch-lightlanternmaybedispensedwith.WirelessTelegraphyattheNorthPole.140CutthisoutandreturnwithFiveShillings.TheEditor,"Progress,"ProgressBuildings,CubaStreet,WellingtonPleaseplacemynameonSubscribers'Listforonecopyof"Progress"eachmonthfortwelvemonthsfromnextissue.IenclosePostalNoteforFiveShillingsinpaymentofSubscription.NameAddress



TheWellingtonandWairarapaMotorCo.Ltdhavesucceededtothebusinessiormerl}knownasthatoiJenkmson&CoLtd*****t-Iaminformedthatthecaileulingthemotor-carprocessionthroughthetunnelsoftheMaure-tania(whichformedthesubjectofanillustrationmlastmonth'sProgress)isasix-cylinderNapier****k*TheMotonsiisthenameoianewfortnightlyreviewpublishedbyArgyllMotors,LtdThefirstnumber,issuedonNovemberIOthoflastyear,hasreachedthisofficeandisolahighlyattractivenature*:,*\u25a0«:**AnewmethodofadjustingchainshasjustbeenintroducedbythefamousPeugeothouseInsteadoftheoldleftandright-handednutplacedontheradiusrodmid\va\betweenthedrivingsprocketsandthebackwheel,thereisaver\neatadjustmentprovidedonanextensionoftheradiusrodwhichprojectsbehindtheaxle.Notonlyisitmoreaccessiblebutprovisionismoieeasilymadetorfittingagearcase******Afive-tonsteamwagonwasland-edinDunedinafewda}sagototheorderofMessrsRossandGlendinmg,whowerefirstinthesoutherncitytorecognisethegreatsavingtobemadebytheuseofsteamtraction******Thevoraciousparasiticinsect,orspider,popularlyknownasatickandfamiliarinmosthotcountries,hasbeenscheduledinNewSouthWalesasanundesirablealien,andstrictwatchiskeptonthefrontiei*osecureitsexclusion\Brisbanemotoristwitha16hpcarwasrecentlystoppedattheliontierb\thelocal"tickinspector"andcondemnedtoforty-eighthoursquarantinewhilethecarwasundergoingtheprocessofbeingsmearedtheregulationnumberoftimeswithdisinfectant$tJfi-fcA*t«TheCzarofRussiaisthepossessorofabullet-proofautomobile,devisednotforsafet\alonebutforcomfortaswellItisfittedupwithachestofdrawers,cabinet,easychairsetc******Inanadvertisementmacontemporary,Inoticethatonesatisfiedmemberoithemedicalprofessionindescribingthemeritsofhisparticularcar,gloatsoverthefactthathishigh-tensionmagnetois"gear-driven,andnot,beitremembered,drivenbychainsorbelts—anotherverystrikingfeatureinasmallcar"Certainlyabelt-drivenhigh-tensionmagnetoisastrikingfeature'******AlthoughthesuccessoftherecentOl\mpiaShowhasreducedtheinteresttakenbyBritishmotoristsintheParisSalon,thereisnodoubttheFrenchexhibitionwillstillattractautomobihstsfromallpartsoftheworldAmongButishexhibitorswillbeArgylls,whoarelastgamingafootingontheContinentaswellasintheColoniesUnavoidablecircumstancespreventedtheinclu-sionofthenewStrakeiandSquirecarsintheTouristTrophyRacerecent1}heldintheIsleofMan.MessrsStrakerandSquireLtdhavethere-foremadearrangementsforcariymgouta4000milesreliabilitytrialundertheauspicesoftheItisuniversallyacknowledgedthatBritishmachineryissuperiorindurabilityandfinishtothatproducedinanyotherpartoftheworld,andintheconstructionofmotorstheNapierchassisislookedtoupholdthisreputation,representingasitdoesthehighestpossiblestandardofBritishmotorengineeringItisclaimedthatthesix-cylinderNapierchassisisbetteithananychassismadebyothermanu-facturersatthepresenttime.Thisclaimisnotmadewithoutproofbeinggivenoneachpoint.ThematerialandworkmanshipareanexampleofthereliabilityofthehighestBritishengineeringskillTheproofofthisisthataguaranteeisgivenforthreeyearsNotmanychassiswillbefoundtocombinesomanyrefinementsindetailwithall-roundefficiency,whichhasresultedinitsgainingsuchdistinctioninInter-nationalHill-chmbs,Reliability,Speed,PetrolConsumptionandothercontestsduringthepastseasonwhichaierequisitetoprovethebestall-roundandmostperfectautomobileatthepresentdayThiscaiisnotdesignedtoshinemerelyinonetypeofcompetitiononlybuttobeefficientonallpoints.Infurtherproofofthesefactsitwillberememberedthatnoothercarhassuccessful!}runfromBrightontoEdinburghontopspeedgear,noothercarofsimilarhorse-powerhasrunover18milespergallonofpetrol,norrunsixhoursthroughdenseLondontrafficwiththeradiat-ingwaterremaining47°belowboilingpointallofwhichpointsarecertifiedbytheACGB&ITherearemanypointsindesignandconstructioninwhichthischassisshowsadvancement,foralthoughmanymakesofchassismayequalthisonsomepoints,itwillbefoundthattheycannotcomparewithitinmorethanafewsuchpoints,whilstinallotherpointstheNapierwillbefoundtobeundeniablybetter.Thec)hndersarecastinpairswiththeinletandexhaustvalves—whicharethesamesizeandmteichangeable—onthesamesideoftheengineandactuatedb-\onecamshaft,onwhichthecamsarepartofthesolidshaft,makingitimpossiblefoithemtobecomeloose,asisthecasewherethe}areonlykeyedon;whilethewholevalveope-ratingmechanismisentirelyenclosedandpro-tectedfromdust,etc,andautomaticallylubri-catedTheperfectedNapierSynchronisedIgnitionisthesimplestformofelectricalignitionappliancethathas}etbeendesignedIthasonl\onecoilwhich,withthecommutator,etc.,isonthedashand,theiefoie,easilyaccessibleThisignitionistheoutcomeofseveral\ears'experienceandhasalwaysprovedentirelysuccessfulinpracticaluseontheNapieicars,giving,asitdoes,absolutelyevenfiringonallC}hndersThesystemoflubricatingtheenginehasalread\beendescribedinProgresscolumnsTheNapierClutchisallmetalThefacesbeingautomaticillyoiledwhentheclutchiswithdrawn,whichensuresabsolutelackofvibrationasitisbeingmseited,andenablesittobeslippedasmuchaslequnedintrafficwithoutfearofanydamage01burningthefaceasisthecaseitaleatherclutchisslippedImmediatelytheNapierclutchisletiulhintheoili->piessedintogioo\eswhichancutintheouteitacetoicceiveit,andtheclutch40h.p.Six-CylinderNapierChassis.NLWTHOR?v\CRO['T3<>H1JOMNIBISTORSERVICEINTHfc.H^WKESBAYDISTRICTsanlyenters,althoughquitepeifectlorhomeuse,isotnovaluemtheEastManyfirmsaienowimportingmotorcarsintoIndiaandotherofourgreattropicalandsemi-tropicaldependencies,so,unlessbuyerswanttoescapeguevousdisappoint-ment,itisnecessaryinorderingamotorcartohaveadistinctundeistandingthatallthecoach-workistobeconstructedtowithstand\er\ditteientconditionsfromthoseobtaininginthehomecountry\u0084*****Judgingbytheincreaseintheuseotsteamwagonsitissafetopredictthatthetimeisnotfardistantwhenbytheuseolsteamtractionwithelectric,steamandpetiolcabs,andothervehicles,theoldOlderwillchangethecongestionoftrafficwillbeminimisedandweshallhaveourstreetscleaneiandmoresanitarythanatpresent******IwootthelaigestmotoromnibusesinNewZealandareabouttobeputintoserviceintheHawkesBa}districtfhe\areconstructedthroughoutbjMessrsJI.Thorn}croft,vCo,andeachliasseatingcapacit)forfoitypeople.1lieengineshavefourcylindersandarecapableofdeveloping30lipThebusesha\cbeenassembledandplacedinrunningordeib\theWellingtonandWairarapaMotorCoLtdatthennewgarasze2Cubastreet,Wellington******NowthatLugestridesha\ebeenmademtherealmoftheindustrialmotoi\ehicle,thedesiia-bihtyofstandardisationotpaitsiswellwoithFebruaryi,1907PROGRESS.AutomobileClubsothat,irrespectneottheScottish1rials,invUnchtliccarsofMessrsStralvClandSquireperformedsosatisfactorily,thisclubtrialwillenablethecarsfurthertodemonstiatetheirmentsinthepubliceye******InarecentnumberofProgressweiedescnbedtheadvantagesofsubstitutingsteammotorwagonstorhorsetractioninthecarnageofheavjgoodsItisgratifyingtonotethatthesatisfactoryingofthoseinusein\u000cnd,WellingtonandChnstchurchhascausednumerousenquiriestobemadeforthisclassofvehicle#***#*\fteiexhaustiveenquiriesandtrialsot\anouswagons,bytheirengineer,theRangitikeiCountyCouncilhavepurchasedawagonfromMessrsNormanHeath&Co,Wellington,wholepresentMessrsSydneyStraker&Squire,LtdThreemoreofthesewagonshavebeenshippedtoordersre-ceivedfromdifferentpartsoftheWellingtonProvince*#*-k*-XBritishmotor-carmanufacturersaiejustdis-covenngthatitisnecessaryforthemtobuildspecialcarsfortropicalclimatesIthasnowdawnedonthemthatcoach-workintowhichagooddealofglue,tosaynothingofvarnishneces-TH©.......Motor.seriousconsiderationbymanufacturersThesub-jectwasdiscubsedatsomelengthmMotorTiaction,anditwasad\ocatedthatstandardisationshouldbeadoptedwhichwouldrendermanyofthedetailsonallmakesinterchangeableThematter,how-e\erisattendedwithgreatdifficultyIheRussellmotorcarisfastgamingpopulant\inNewZealand,andthetwointerestingphotoswhichweprintinthisissue,throughthecourtes\oftheagents,MessrsMagnus,Sanderson&Co,depictthismakeofcarintwoveryusefulformsviz.asahockeyandgolfbrake,andasachar-a-banc_TlieHockeyandgolfbrakeISma,cl*stoseattenpassengerscomfortably,or,ifrequired,itcanbemadeinlargersizes.Thehorse-poweris1(5to24Thechai-a-banciscapableofseatingtwent)passengersandisof24hpAfeatureofbothcarsisthattheyarefittedwiththeSwmeharttyres,whicharemadeonthesolidprinciple,butha\cgreatresiliencyandhaveprovenhighlysatisfactoryforveryheavyservices.MOTORNOTES.141By"Accumulator"



Februaryi,1907allsuddenjolts,andinfactcausethecartoglideovertheroughestroads,thusgreatlyminimisingthefatigueoftravellingTheuseoftheNapierTransmission,whichhasbeensofreelycopiedrecently,isadheredtointhischassis.Thistransmission,whichwasintro-ducedbyMrNapierm1902,hasthethirdortopspeeddirectlydrivenfromtheenginecrankshafttothedifferentialaxle,withouttheuseofanyloosegearwheels.Thusnotonlyisthemaximumpoweroftheenginetransmittedtotheroadwheels,butthenecessarynoiseofintermediategearwheelsisentirelyeliminatedThetransmissionshaftanddifferentialrunonballbearings,andtheroadwheelsaremountedonspeciallydesigneddoubleballbearings,whicharepracticallyfnctionlessOnthisparticularchassisthedriveistrans-mittedtotheroadwheelsbymeansofashaft,butwhetherthisformoftransmissionorthechain-driventypeisused,thepriceremainsthesameAfurtherNapierrefinementisthesolidalu-miniumdashboard,whichhasmanyadvantagesovertheold-fashionedwoodenorpainteddash-boards,whichcrackandwarpwiththeheatoltheengine,andaresoonspoiledbytheoilandgreasewithwhichtheyareoftensmeaiedThisaluminiumdashiseasilycleaned,cannotwaip,isnotaffectedbyheat,grease,01weathei,andalwayslookswellThefewpointsgivenaboveareamongstthenumerousinterestingfeaturesandrefinementswhichwillbefoundonthischassis,which,togetherwiththewell-knownadvantageswhichareob-tainedbytheuseofacorrectly-designedsix-c\hndeimotor,suchasFlexibility,Silence,Emcienc\,ReliabilityandabsenceofVibrationenablesittobejustlyclaimedforthissix-cylinderNapierchassisthatitisoneofthemostup-to-dateandperfectlyconstructedchassisoftheyearThefactthatoverseventymanufacture-isofallnationalitiesarenownoticingthesi\-c\lmdeiNapierbystartingtoexperimentwithandbuildsix-cylindercaisissufficientproofthatthesix-C}hnderNapierisinadvanceofman\motoisatpresentbuiltAboveall,itiswelltorcmembeithatgoodasisthesix-cylinderprincipleatpresentwiththemanisstrictlyutilitarianHelooksonthehumanelementintheworldassomanymachinesfoigimcl-ingoutworkJudgingfromobservationwithhimeverythingthatdoesnotfitintohispeculiarmethodsofthoughtandofworkareexcrescenceswhichshouldnotbeallowed,andifbyanychancetheyshouldappearheconsidersthatheisdoinghisfellowmenakindnessinpromptlytryingtosuppressthemAformulaishisdelightasbeingtheonlyproperwayofexpressinganytechnicalinformationthatcanbeexpressedbyone,andheisreadytotakeissuewiththemanwhousesafigure01aletterunnecessarilyeventhereWhentheformulacannotbemadetoexpressthedesiredinformationitshouldthenbeputintosomeothercondensedformThereisasortoffoodthatissometimesusedforcertainkindsofconditions.Iamnotsureoftheproperdesignationforit,butIunderstandthatitiscomposedofmeatandvegetableswhichhavebeendriedandpressedtosuchanextentthatafewouncescontainallthechemicalvaluableswhichwereinmanypoundsoftheoriginalsub-stancesintheirnaturalformThisistheidealolwhatthetechnicalpressshouldbetosomepeapleItiswellknownthatmeatisaconcentratedfood,andthatturnips,cabbagebeetswatermelonsandmostother\egetablesareverybulkyinpropoitiontothenounshmentthescientificmanfindsinanahsingthemPerhapsitisamistake,andsomeda\somereformerwillleadusfromtheerroiolourwa\sbutatpiesentitmustbeadmittedthatmostotusliketohavealiberalquantityofvegetablesalongwithourmeat,andsofarasIknowtheextremelycompactedfoodisonlyusedb\thosesosituatedthatititnotpossibletogetanyotheikindItiskeptandonlyusedmanemergenc\whennootherkindisavailableTom\mindthisconcentratedmixtuiewelllepresentstheformulaThemeatmightbesaidtobealepiesentationofthestrictlyscientificaiticleThe\egetablesnaturallystandfortheliteraturewhichhasnotaveryhighscientificvaluebutwhichisconsumedinlargequantitiesbecauseittastesgood,andmakespeopleietlgoodafteiitistakenWishingto\~>a\thehighestcomplimentIcantoTHERUSSELLCHAR-A-BWCOROPENMOTOR'BUS,thetechnicalpress,IthinkofitasthementaleatinghousesofthepeopleNothotels,understandme,butboardinghousesThehotelsmorenearlyrepresentthebookstoreswhereyoucallforwhatyouwant,payforwhatisfurnishedtoyou,and,ifyourpocketbookwillstandit,getthedyspepsiaandsuchthingsIftheboardinghouseisinthelumberwoodsitwillsetadifferenttablefromwhatonewill,say,inthecentreofNewYorkbutinanycaseitfurnishesfoodtosuitthegeneralrunofpeoplewhoboardthereIfitdoesnotitlosesitsboarders.EveninthelumberwoodsmenwillleaveonejobandgotoanotherbecausetheboardtheyhavebeengettingisnottotheirtasteThereisoneotherpeculiaritywithboardersThemanwhodoesthemostkickingandgrowlingisthedyspeptic,andthechancesarethatheiseatingentirelytoomuchmeatandotherconcen-tratedfood.Whenthemanwhofillsuponvege-tablesisnotsuitedhehuntsanotherplaceandjustquietlydropsout,buttheotherfellowstaysandkicksandsetsuptorepresentthevaluablepartoftheworldBeyondthechoiceofthethingsthatarefurnishedisthewaytheyarepreparedandservedGoodcookingandnice,cleanserviceisofthehighestimportancetomostpeople,andthereisnoexcuseforanythingelsethatpretendstobefitforpublicpatronageTherearefadsandfads,andthefellowwithafadisthekindofafellowwhowillmakethemostnoise.HereisafellowwhobelievesintakinghisfoodrawHewantsallhisinformationinformulaHereisthefellowwhobelievesthatthemeateatersrulethrworld,andthatbecausesomeofthegreatestoftheworld'sworkersarealsogreatmeateaters,thereforeeveryoneshouldstuffwithmeatHewouldburdentheweaklingwiththefoodofthegiantandwantseverymantotakeatechnicalcoursewhetherhecandigestitornot.Hereisthefellowwhothinksthestomachshouldbesavedfrommostofitswork,andbefedwithpredigestedfoodHewantsallinformationre-ducedtothekindergartenlevel.Andhere,worstofall,isthefellowwhothinksthatwhathedoesistheonlythingandthatallshouldbeguidedintheireatingbyhistastes.Heisaninsufferableboorinanyboardinghouse,eithermentalorphysicalThewiseboarderisacustomerofthekindofaliteraryboardinghousethatmostnearlysupplieshiswantsasheseesthemHemakesuseofthearticleswhichappealtohistaste,andleavesthosethatdonot,andgenerallypreferstheabundanceofvegetableswhichareeasilydigestedtothecon-centratedfoodsIttakessomuchmorecaretoproperlyconsumethelatter,andifcarelesslydoneserioustroubleismoreapttofollowthanwiththemorebulkymaterialNaturally,weexpectthemassofarticlesinanytradepapertopertaintothethingsthatinterestthepeopleofthattrade,justasweexpectthefoodofacountrytobecomposedlargelyoftheproductsofthatcountry,butevenherewefinditiswellnottobetoonarrowinthematter,forallsortsoftastesaretobesatisfiedWhatsortsofthingsisitthattheordinpryfellowremembersandremarksabout?Isitthepro-foundonethatmayreallycontainagermthatistore\olutiomsetheworld?Questionhimcloselyandthechancesarethathedidnotreadthelearnedarticleatall,buthecantellyouallaboutthedevicethatwasusedtomakesomejobalittleeasierandsurerorthewayinwhichsomeonemadeanemergencyrepairunderadversecircumstancesHeunderstandsthe"roast'thatsomefellowgivestosomesistertrade,andissettothinkingbytheonethatishandedbackinreturnThetradepaperissomethingthatismeantforregularuseItcomesatintervalsandsetsupsuchavarietythatweallcangetsomethingfromittosuitourtasteItisnotnecessarytoeattheentirebilloffaretogetafairreturnforourmoney,nortoreadarticlesthatarenotinterestingorprofitabletousjustbecausewehavepaidforthepaperThereisonethingthateachonehasarighttoexpectandthatisthateverythingispresentedinapropermannerCoarsenessshouldnothaveaplaceinanyliteratureasitrankswithpoorcookingIhavegonesomewhatoutofmywaytogivemyideasonthesematters,for*thereasonthatIhearsomeofthetalkthatcomesfromthefellowwhowronld"scientific"everythingsothatitwasasdryasdust,andIdon'twanthimtomakesomuchnoisethatyoumaythinkheiseverythingIdonotwanttomissmy"vegetables"whenIreadWoodCraftevenifIdowonderabitwrhatsortofpattern-makerputsthreelegsonalongtablesuchasMiRowleyshows.IgiveitcreditforthreeTheonecomingbetweenthefitter'sfeetmustbenearthecentreonthatside,andmyimaginationpaintsoneatthefarendoftherightsideIcannotquitedecidewhetheritisorna-
Itsometimeshappensthatsomematter-of-factpoisonwhoiswithoutanyappreciationotany-thingthatisnotintenselypractical,findsfaultwiththetechnicalpressbecausefiomhiswa-sofseeingtilings,itisnottechnicalenoughThissortofThePracticalManandtheTechnicalPress.exceptionofoneortwootherfirmsallarequiteexpeumentalinman}casesnotyetevenha\ing1nilontheroadgripsfirmly.Bymeansofadoubleleveragede-vicetheclutchcanbemanipulatedwiththelightestpossibletouchonthefootpedal,thusdoingawaywithallthestrainandtiringeffectofpressingagainstheavyclutchspringsEverydetailofrefinementforthecomfortofthoseusingthecarisconsidered,andtheimportantpointofreducingdiscomfortfromroadvibrationisthoroughlyovercomebymeansofthreepointsuspension,thetwolongroadspringsbeingcon-nectedattherearoftheframebyathirdtrans-versespring,thissystemgreatlyminimisingvibra-tionthioughoutthecar,andmakingthebackseatsevenmorecomfortablethanthefrontseats,ifpossibleInadditiontothis,NapierRoadEqual-isersarefittedtoallroadspringswhicheliminatePROGRESS.142



\correspondentraisesthequestionotwhattodowiththelargequantitiesofsha\ingsandsawdustincidentaltotheworkingofsawmillsandwood-warefactories,nowthattheiruseinthefurnacesofsteamboileisiseclipsedbythesubstitutionofenginesdrivenbyproducergas.Heaskswhetherthereisanyotheruse,whichin-ventionitnotcustomma}-suggest,tothefactoryownerencumberedwiththewasteproductsofhisworkingInreplywehavetoremindourcorrespondentthatsomeyearsagotherewasaremarkableexampleoftheprofitableuseofsawdustmGermanyIntheyear1902,thiswasteproductwasusedasfuelwithgoodresultsItwasmadeintobriquettes,octagon-shaped,6]m.by3Vin.ofathicknessofthreequaitersofaninch,weighingabouthalfapoundInthedistrictsur-roundingthefactorywherethesebriquetteswereShavingsandSawDust.Thepresentyearhasbeenanastonishinglysuccess-fulonefortheBritishcoaltradeDuringthefirstninemonthstotalexportsofcoal,coke,andpatentfuelamountedto42,872,853tons,asagainst36,679,755tonsduringthesameperiodin1905,anincreaseofover6,000000tonsThisisanextremelysatisfactoryresult,anditpointsto1906beingalecordyearfortheexporttradeAsre-gardsthevaluehereagainthefiguresaredistinctlycheeringaswillbeseenfromthefollowingtableextractedfromtheBoardofTradereturns—BritishCoalTrade.Asregardsbunkercoalshipments,thetotalfor1906is13,845,545tonsanincreaseof774178tonsoverlastyear'sfigureIstheelixiroflife,thatdreamofthemeche\alalchemists,tobeamongtheachievementsofscienceanthefuture?Not,ofcourse,inthesenseofavertingdeathaltogether,butofstavingitoffofprolongingtheperiodofyouth?CertainaspectsofthequestionarediscussedbyDrCarlSnjdermanarticleintheMonthlyReview,entitled"TheQuestofProlongedYouth.""Itmaybe"hewrites"thatweshallneverlearntoavertoldageItmaybe,butthereisnoapiioncertaintyWhetherwedoornot,itseemspossiblethatwemayatleastlearnitscauseOfthisweatpresentknowpracticallynothing"Weismann,Metchni-koff,andDemangehaveputforwardconjecturesonthesubject,butnocomprehensivetheoryhasyetbeenadvanced.Weismannholdsthatdeathwasbroughtaboutbynaturalselection,that,forthewelfareoforganisms,theirincreasemustbelimited.Evenifthisexplanationbeadmitted,ittakesusaverylittlewayWewanttoknowwhatchangestakeplaceintheorganismthatresultinoldageanddeathMetchnikoffconjecturesthatoldageistheworkofcertaincells,whichhecalls"macrophags,"thatattackthemostactiveele-mentsofthetissues—braincells,livercells,kidneycellsetc.—andconvertthemintoasortofconnec-tivetissueunabletocarryontheirformerfunc-tionsThishypothesis,however,isnotyetgene-rallyacceptedAmoredefinitetheoryisbasedon"somerecentextraordinaryexperimentsbyDr.WolfgangWeichardt,aGermanpinsician.HesubmittedguineapigstoexerciseonaminiaturetreadmilluntiltheyfelldeadfromexhaustionThenheconcoctedfromthefatiguedmusclesoftheanimalsajuiceorsapWhenthisjuicewasinjectedintotheveinsofunworkedguineapigsitproducedinthemalltheoutwardsignsoffatigue,andinfromtwentytofortyhourstheydiedSappreparedfromunworkedanimalshadnosucheffectTheseexperimentsseemtoshowthatpro-longedmuscularactivityproducesinthemusclesapoisonwhich,circulatingthroughthebodyofananimal,causesitsdeathInitsactionitisevidentlysimilartothepoisonselaboratedbybac-teria.DrWeichardtcallsit"Ermudungs-Toxin"thatis,fatiguetoxinorpoison.Followinguptheseexperiments,DrWeichardtshowedthat,as-inthecaseofbacterialpoisons,averylittlefatiguetoxininjectedintotheveinsofananimalactsasananti-toxinItispossibletoinoculateananimalagainstfatigue.Animalsandevenhumanbeingsthusinoculatedarecapableofmuchmorepro-longedexertionthantheyarewithoutitTheseremarkableresultsarecuriouslynearaconjecturebyMetchnikoff,thatcyto-toxinsmightbefoundwhichwouldreinforcetheagingcellsandstimu-latethemtorenewedyouthThebearingofDrWeichardt'sinvestigationsonthegreaterproblem,thatbiologistshavebeenapproachingfromvariouspointsofview,willbeseenfromDr.Snyder'sremarkthatoldageis,insomeserse,merelyaccumulatedfatigue.PerpetualYouth.Pig-ironisinthethroesofa"boom,"which\\illitisfondlybelieved,carrypriceshigherthanforyearsItcomesaboutfromthebusytradepro-ceedingabroad—inGermanyespecially—butAmeri-candoingsarenowreceivingashareofattentiontowhichtheyhavelongbeenastrangerThereisabsolutelynotenoughpig-ironandsteelinGermanytogiveconsumerswhatthey\\antIfproofofthisisneededonepieceofevidencewillsufficeFromJanuaiytoSeptember,190(5,therewereshippedfromMiddlesbroughcloseon400000tonsofcommonBritishpig-irontoBel-gium,Holland,andGermany,andthebulkwastorthelast-namedcountryAnotherproofisthatGermany,whichuntilafewmonthsago,hadmadeahappydumping-groundoftheBritishmar-ketisnotonlyunabletoofferanyironorsteeltoBritain,butismonthsbehindwithdeliveriesalieadycontractedfor,andBritishbuyersareattheirwits'endtoknowwheietogetwhattheywantasquicklyastheywantitSixmonthsorsoagotheinabilityofGeimanytoselltomanyBritishuserswouldhavebeenalmostamatterofindifference,forAmericawasthenasellerTo-dayAmerica,likeGerman}hasnotanounceofstufftospareOnthecontrary,shehasboughttensofthousandsoftonsofpig-nonhereThereseemsreallynoonecausefoithe"boom"andthemovementasawhole,canhardlybeanalysedfurtherthantosaythatitistoallap-pearanceoneoftherecurringpenodical\isita-tionsofdemand.Pig-ironBoom.HUGEBRITISHEXPORTSTOGERMANYANDAMERICA.madetheschoolswereheatedbythem,thecom-bustionleavingverylittleashandproceedingwith-outalargeflame.Nobindingingredientwasre-quired,thesawdustbeingsimplydriedandpressedintothedesiredbriquettestate,andowingthustotheabsenceoftarryoroilysubstancestherewasnosmokeinburningTheweightofeachbriquetteindicatedthepressureunderwhichittookitsshape,andtheedges—theauthoritywastheUnitedStatesConsulatBerne,Mr.Franken-thal,whohadinvestigatedthesubjectandre-ported—lookedlikepolishedoakThebriquetteinfact,washeavierthanapieceofhardwoodofthesamesizeThedemandcreatedbythepopu-larityofthefuelexceededthesupplyofsawdustobtainableinthevicinityofthefactory,andshiploadswerethereforeprocuredfromSweden,andcartloadsfromdistantmanufactories.Sawdust,whichpreviouslycouldbehadfortheasking,com-mandedapriceassoonasitwasknownthatacertainfactorycouldmakeuseofitEventhenitwasprofitabletomanufacturethebriquettes;butunfortunatelythefactorywasdestroyedbyhre,andoperationscametoastandstill.Thereiscertainlyroomforaninventionfortheutilisa-tionofshavings,andpeihapstheenquiryofourcorrespondentmayleadtosomedevelopmentinthisdirectionmentationorpeculiarshadowthatmakesthestreaksontheend.ThepatternmakerandthefitteraresotruetonaturethatIknowtheotherthingsmustbe,althoughIamnotacquainted-withthatparticularstyleoftablePlease,MrEditor,donotcutoutthe"vege-tables."—"Ptactique"inWoodCraft.
THERUSSELLHOCKE\\NDGOLrBRAKE
PROGRESSFebruaryi,1907NOTICETOADVERTISERS.ChangeAdvertisementsfornextissueshouldreach"Progress"Officenotlaterthantheiothinst.,otherwisetheywillhavetobeheldover.Luckisafool;pluck,aheioUptothepresenttimethereisonlyonemanu-facturingcompanymtheUnitedStatesengagedintheproductionofaluminiumThiscompanyislocatedatNiagaraFalls,andhashadaremark-abledevelopmentTheindustrybeganmthiscountryin1883,withanoutputofonly83poundsThiswasnearlydoubledinthenextyear,andin1885amountedto283poundsIn1890ithadgrowntoover61000pounds;in1898to920,000,andin1900,to7,150,000poundsTheestimatedoutputduring1905reachedthesumof10,000,000pounds,andthecompanyisnowincreasingthecapacityofitsplantintheexpectationthatbytheendof1906eventhepresentenormousproduc-tionwillbedoubledAluminium.1431905190f>Coal\nthiaciteSteam..GasHouseholdOthersortsI649,37914,190,4532549,835508,872617,442£8683((I16957,0043,08877S558,347872,430Totalcoal18,521,98122,344859CokeManufacturedfuel385699497163424,974648,045Totalofcoal,coke&manufacturedfuel1940484323,417,87S1905190f>Coal\nthiaciteSteam..GasHouseholdOthersortsI649,37914,190,4532549,835508,872617,442£8683((I16957,0043,08877S558,347872,430Totalcoal18,521,98122,344859CokeManufacturedfuel385699497163424,974648,045Totalofcoal,coke&manufacturedfuel1940484323,417,87S



\lthoughfromtimeimmemorialmanhasevidentlyhadaveryextensiveandpracticalknowledgeotthephenomenonoffermentationitisonlycluiingcom-parativelyrecenttimesthatwefindanyattemptmadetogiveatheoreticalexplanationofthatphenomenonNeedlesstosaytheseexplanationswereatfirstasvariedastheywereincorrectandthiscanbewellunderstoodwhenwerememberthatinthedaysofthealchemistsallchemicalactionsthatwereaccompaniedbyeffervescencewerecalled"fermentations."Comingtoalaterperiodwefindthesubjectreceivingaconsiderableamountofattentionfrommenofscience,butasthesetheorieshave,inthelightofourpresentknowledgeofthesubject,merelyahistoricalinterest,theymayinashortarticleofthisdescriptionbeignoiedIntheyear1839Liebigpropoundedthetheorythatyeastwasalifelessalbuminousbodyunder-goingdecomposition,themoleculesofwhichareinastateofmovementandhavethepowerofimpartingthisdisturbanceoftheequilibriumtothemoleculeofsugar,andofthussplittingthemoleculeupintoalcoholandcarbondioxide*InspiteofthefactthatSchwannandCagniardLatour,followingmthestepsofLeeuwenhoek,discoveredbymicroscopicalexaminationthatyeastconsistedof"cells,whichunderproperconditionsincreaseandmultiplyandhaveallthecharacter-isticsofvegetablecells,Liebig'stheoiywasac-ceptedasaperfectlysatisfactoryexplanation,andhadfirmholdforthirtyyearsorso,whenthishypothesiswasshatteredbythepublicationoftheresultsofPasteur'sepoch-makingresearchesonthissubject,whichprovedincontestablythatfer-mentationwasconnectedwiththevitalactionoitheyeast,andalthoughtheseconclusionshadbeenarrivedatbySchwannin1836-7,itremainedforPasteurbymeansofextensiveresearchtoprovethatSchwann'sviewswerecorrectPasteur'stheoryasgiveninhispublication"EtudessurlaBiere,"isasfollows"Fermentationbyyeast,thatis,bythetypeoffermentssocalled,ispresentedtousasthedirectconsequenceoftheprocessofnutrition,assimilationandlifewhenthesearecarriedonwithouttheagencyoffreeo\y°ni"Fermentationbymeansofyeastappears,there-foretobeessentiallyconnectedwiththeproper^possessedbytheminutecellularplantofperform-ingitsrespiratoryfunctionssomewhoworotherwithoxygenexistingcombinedinthesugar."Inshort,Pasteur'stheorywasthatmtheabsenceoffreeoxygenyeasthadthepoweroftakingtherequiredoxygenfromthesugarmoleculeandtherefore,tofurtherquotefromhisbook"fer-mentationislifewithoutair"Pasteurmain-tainedthatyeastwillonlyfermentintheabsenceoffreeoxygenandthatifthereispresentsufficientfreeoxygenfortherequirementsoftheyeastcellitceasestobeafermentTobetterappreciatethedifferencesthatexistedbetweentheopinionofLiebigandPasteuronthesubjectitwillperhapsbeaswelltoleavethetheoreticalsideofthesubjectforafewminutesandstudythestructureoftheindividualyeastcellsthemselvesInbulktheappearanceofyeastisfamiliartomost,but,ifinsteadofviewingitwiththenakedeyewemakeamicroscopicalex-aminationofitusingastrongpowerofsay500or600diameters,weshallrindthatinsteadofappearingasahomogeneouspastymass,itiscon-sistedofinnumerablecellseithersinglyoringroupsThecellsconsistofprotoplasmenclosedbyamembranecalledthecellwall,thiscellwallhasconsiderableresistingpower,butmaybeburstbypressingonthecoverglass,whenitwillappealasathintransparentmembraneItwillalsobenoticedthatsomepoitionsoitheprotoplasmareclearerthanothersTheseclearportionsconsistofcellsapandaiecalledvacuolcs,eachcellusuallyshowingoneortwoofthemThecellwalliscontinuous,thatistosa>theieisnoopeningfortheintroductionoffood,conse-quentlyallfoodmustbeconveyedintothein-teriorthroughthecellwallbymeansofdiffusionorosmosis,thereforenofoodcanbeassimilatedbytheyeastunlessitisinsolutionandisalsodiffusableNow,allanimalsandplantsfortheirnutrimentrequirecertaincomplexnitrogenousbodiesknown*Besidesalcoholandcarbondioxide,acon-siderablenumberofby-productsareformed,themostimportantofwhichareglyceimeandsuc-cinicacid,sofarlittleisknownastohowthe\areformedByPercyBPhipsox,FCSALCOHOLICFERMENTATION.notonhthatfermentationwascausedbyaminutevegetableorganism,butthatnoiermentationcouldtakeplacewithouttheintroductioneitherbyde-signoraccidentoftheferment(asopposedtothetheoryofSpontaneousCenerationcurrentatthetime)andtheimportanceoftheseresultsinplacingthefermentationindustriesuponascientificbacibcannotbeover-estimatedAlthoughPasteur'sresearcheswerecarriedoutbymeansofcultures,itremainedtorHansen(aDanishinvestigator)tobringthissystemtoastateofperfection,thedifferencebetweenthetwobeingthatwhiletheformerobtainedhisgrowthsfromminuteportionsof}east,thelatterevolvedaprocessbywhichhiscultureswereobtainedfromasinglecellwiththeresultthathewasalwayscertainthathiscultureswereabsolutelypurearidrepresentedonl}onetype,afactthatPasteurcouldnaturallyneverbecertainofHansen'sresearchesshowedthatthereexistedinnumerabletypesandsub-typesofthesaccharomycetes,andalthoughPasteurhadtoacertainextentprovedthisitremainedforthelatersavanttosatisfac-torilyclassifythemanddiscovermeansb}whichthesevarioustypesmightbeidentified.Hansenfurthershowedthatwhilemanyoftnesaccharomyceteswereuseful,othersonthecon-tranwereexceedinglyinjurious,andheconse-quentlyadaptedhisprocessofsecuringculturesfromasinglecell,sothat"singlecell"yeastmightbecultivatedinsufficientquantitiesforcommer-cialuseandnowmanycontinentalbreweriesareusingthisyeastwithgreatsuccessThismethodhas,forreasonsthatneednotbeenteredmtoherenotbeenextensivelyadoptedinEngland,butthisinnowaydetractsfromthevalueofHanson's\\orkThenextstepinthesolutionoftheproblemwastheimportantdiscoveryafewyearsagobyBuchnerwhobytrituratingyeastwithquartzaspiotems,withthisdifferencethatwhereasanimalsrequireproteinbodiesreadyformed,thatistosa>theyareunabletoformprotein,whichisanorganiccompound,outofmineral,thele-verseisthecasewithplantsThislawestablishesaiund-imentaldifferencebetweenthetwoInthecaseofyeastPasteurfoundthatwhile}eastwascapableoffermentingasolutionofsugar,afteratimetheyeastarrivedatastagewhenitceasestoactasaferment,althoughonlyaportionofthesugarhasbeenfermentedThiswasbecausesugarcontainsnofoodavailableforitsdevelop-mentIfontheotherhindtheyeastisaddedtoasolutioncomposedoithefollowing(Pasteur'sSolution)—Potassicphosphate20partsCalcicphosphate2doMagnesicsulphate2doAmmomctartrate100doCanesugar1500doWatei837()do10,000partsthegrowthanddevelopmentofthe\eastgoesonasreadilyasitwouldinapreparedmaltwortThisclearlyprovesthatyeasthasthispower,apropertycommononlytoplants,and,mshort,isaplantAstowhatpositionshouldbeassignedtoitinthe\egetableworld,itisnowusuallycon-suleiedtobelongtothefungiMeyeicreatingfo'itanewgenustheSaccharomycetesYeastundernormalconditionsreproducesitselfbybuddingcommencingintheformofaprotube-lanceonthecellThisprotuberancegoesonincreasinguntilitassumesasphericalformandfinallyseparatesfiomthemothercellUnderstarvationconditionsyeasthasthepowerofform-ingsporesToreturntothecontroversythatragedbetweentheadheientsofPasteurandLiebigwhilethePROGRESS.Februaryi,1907sandkieselguhrandwater,andthensubmittingthistoapressureof400-500atmospheresbetweendoublefilterclothes,obtainedafaintlyopalescentliquidwhichhadthepowerofdecomposingsugarintoalcoholandcaibondioxide,andasthisliquidcontainednolivingyeastcells,itundoubtedlyprovedtheexistenceofasolublefermentorenzymewithintheyeastcellcapableofbringingaboutthesechangesBuchnerhasgiventhisenzymethenameofzymaseWhatthechemicalnatureofthissubstanceishasnotyetbeensettled,exceptthatitisofanalbuminousnatureInviewofthisdiscoverywemustnowconcludethatfermentationiscausedbythepresenceofaminutevegetableorganism(saccharomycetes),commonlyknownasyeast,thisdecompositionbytheyeastcellisonlyavitalactionsofarasthatthesplittingupofthesugarmoleculeisnecessaryforthenutritionanddevelopmentoftheyeast,theactualbreakingupofthesugarbeingbroughtaboutbyanenzyme(zymase)secretedforthis^purposebythecellitselfalthoughinwhatmanneithezymasebringsaboutthischangehasnotyetbeenascertainedItwillperhapsbenoticedthatIhavenotmen-tionedtheexceedinglyinterestingmoleculo-physicaltheoryputforwardbyNageli,butasitcannotbeacceptedafterthediscoveryofBuchner,Iha\caccordinglyomitteditTheaccompanyingillustrationsaretakenfrom"TheMicroscopeintheBreweryandMalthouse"byMatthewsandLottTheyshowtypical"fields"ofBurtonandLondonbrewingyeastthelatterasampleofdeterioratedyeast,inthis,apartfromthewornappearanceofthecells,acon-siderablenumberofbacteria(thevariousrod-likeforms)canbeobservedviewsofthelatteiscientistcommencedtomakeconsiderableheadwayandgainedsomeacceptanceinGermanyLiebigcontinuedtomakestrenuouseftortstooverturnitandalthoughhehadeventu-allytoacknowledgethatyeastwasalivingorgan-ism,heconsideredthatthismnowayaffectedtheconclusionthathehadarrivedat,andlateron(1870)hewasforcedtomodif\hisviewstosuchanextentthatwhilehewouldnotacceptthetheoryofPasteurthatfeimentationwasessen-tiallyavitalactionherenouncedhistheoryof1839,andattemptedtoexplaintheprocessontheassumptionthatduringthelifetimeoftheyeasttherewasformedwithintheyeastcellanenzymethateffectedthedecompositionofsugarWhytheyeastcellshouldsecreteanenzymetodecom-posethesugarifitwastoden\enobenefitfromsodoingapparentlyLiebigdidnotsatisfactorilyexplainmdthiswasevidentlymeielyanattempttowriggleoutofanuntenableposition\\thoughPasteurprovedthatyeast,or,aswemi\nowcallthemthesaccharomycetes,arelivingvegetableoiganismshisdoctrinethat"fermenta-tionislifewithoutair"wasnotsoreadilyacceptedandafteratimewasstronglycontroveited,butitremainedforAdrianBrownCDirectoroftheSchoolofBrewingatBirminghamUmveisity)toprovebyrsomestrikingexperimentsthatfermenta-tionalwaystakesplacewithgreaterrapidityinthosecaseswherethefermentingliquidiswellsuppliedwithairTheseresultsdirectlycontia-dictPasteur'shypothesisthattheactivityofyeastisgreatestmtheabsenceofairPriortothisPasteur'stheorywastheusuallyacceptedone,butmviewofmorelecentinvestigationsitcannotnowbeacceptedwithoutmodifications,neverthe-lesstoomuchpiaisecannotbegivenPasteurfortheinvaluableresearchworkhehasdonepiovmgTWOVIEWSOFHIGHLYMAGNIFIEDYE\STCELLS144
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CompanyArticleappointingmanagingDi-rectorFORFIXEDPERIODIMPLIEDAGREEMENTStatuteofFrauds—ThePioneerRubberWorksotAustraliaLtd.boughtthebusinessofBarnetGlass&Sons.Article55ofitsArticlesotAssocia-tionprovidedthatBarnetGlassshouldbemanagingdirectorfortenyearsatasalaryof£500ayear.MrGlasssignedthearticlesandaconsenttoactasmanagingdirector,andforoverfouryearsactedasmanagingdirector,andreceivedhissalaryassuch.In1905negotiationsbetweenthecompanyandtheDunlopCompanyresultedintheamalga-mationofthetwocompaniesbywayofpurchaseandabsorptionbytheDunlopCompanyoftheundertakingandassetsofthePioneerCompany,andthetakingoveranddischargingthePioneerCompany'sliabilities.Mr.Glasswaspartytothenegotiationsandattestedtheaffixingofthecompany'ssealtothefinalagreementbetweenthetwocompanies.Throughout,however,heassertedhisrighttobemaintainedasmanagingdirectoratasalaryof£500ThreeweeksaftertheresolutiontowindupthePioneerCompanyhadbeenpassed,theliquidator,Mr.Shackell,tookpossessionofthecompany'swarehouse,andfromthatdateMrGlassreceivednosalaryMrGlasshadpreviouslywrittenalettertoMrShackellclaimingbyvirtueofarticle55toberetainedasmanagingdirectoratasalaryof£500MrShackell,instructedbythedirectors,repliedthatthecon-templatedsaletotheDunlopCompanywouldcarrywithittheobligationtocarryoutthe"con-tractwithyou"sofarasregardsthesalar}of£500perannumforthebalanceofthetermoftenyears.AftersomefruitlessnegotiationswiththeDunlopCompanyforemployment,Mr.GlasssuedthePioneerCompanyforbreachofcontract.Thecompanyarguedthatthecontract(ifany)wasmadebeforetheincorporationofthecompanyandthecompanywasthereforeincapableofratify-ingitthatnofreshagreementhadbeenenteredintoafterthecompany'sincorpoiation,thattherewasnonoteormemorandumofthecontractasrequiredbytheStatuteofFrauds,andthat,iftherewereabindingcontract,Mr.Glasshadwaivedhisrightsunderitbyconcurringintheactsresult-ingintheagreementtotransfertotheDunlopCompany,whichrenderedtheperformancebythecompanyofthecontractwithhimimpossibleHeldbytheFullCourtofVictoriathatacon-tractwaseffectuallymadebetweenthecompanyandMrGlasstoemployhimonthetermsofarticle55andwastobeimpliedpartlyfromthearticlesandpartlyfromtheconductofthepartiesthatMrShackell'sletterreferringto"thecon-tractwithyou"wasasufficientmemorandumundertheStatuteofFrauds,thatMrGlass'sownconcurrenceasadirectormtheactswhichren-deredthecompanyunabletoperformitscontractwithhimlefthispersonalrights,inrespectofthebreachofcontract,unaffected,andthathehadneverwaivedhisrightsorledthecompanytosupposethathewouldnotassertthemHewasthereforeawarded£1000damagesGlassvThePioneerRubberWorksofAustraliaLtdXIVic-torianLR754PatentSaiebeforepatentobtainedBurdenofproof—TheWelsbachLightCompanysuedMrRobertLascellesforinfringementofitspatentgrantedin1894formantlesformcan-desrentburnersHealleged(intoaha)thattheinventionhadbeenpubliclyusedinVictoriabeforethepatentwasobtained,andthatthepatentwasinvalidbecausethewords"preferablyurani-um'mthespecificationweremisleadingItwasshownthatMcEwan&CohadsoldandtheGastCohadusedmantlessimilartothosepatentedsomeyearspriorto1894HeldbytheFullCourtthatifamanwhohadinventedanewmeansolmakinganewarticlehassoldthatarticleintheordinarycourseoftradeforprofitbeforeheob-tainsapatentforit,apatentsubsequentlyob-tainedbyhimforthemanufactureofthatarticleisvoidButthesubstantialidentityinmanufa-tureofthearticlepatentedwiththatpreviouslysoldmustbeprovedbytheobjectorinasuitfortheinfringementofthepatentandmereconjec-turesformedfromexternalresemblanceswillnotbesufficienttoshifttheburdenofproofandtheobjectorshadfailedtoprovethisidentityHeldfurtherthatthemistakeofthepatenteeinexpiess-mghispreferenceforuraniaovercenawheieasContributedbyHFyonHaastMALLBRECENTDECISIONS.Legalsubsequentexpenenceshowedthatcenapioducedabetterilluminationdidnotill-validatethepatentandthatapatenteeisnottobedeprivedofthewholebenefitofhispatentforamistakeinsome-thingwhichliedoesnotclaim,andwhichisnotanessentialtotheperformanceofhisinventionWehbachLightCompanyofAustiahaLtdvLascellesXIVictorianLR077TradlMarkResemblanceRegistration.—MessrsLeverBrothersaretheholdersoifourtiade-marksforsoap"SunlightSoap,""Sun-light,""Sunbeam,"and"Sunshine"TheReg-istrarofPatentsgrantedMessrsNewton&Son'sapplicationtoregisterasatrade-markforthenbrandofsoapthewords"RisingSun"AgainstthisdecisionMessrsLeverBrothersappealedSomeofthelatter'sadvertisementscontainedarepresentationofthesuneitherrising01settingbuttherewasnoresemblancebetweenthewrappersortheget-upofthesoapsoftherivalfirmsHeldthesoundofthewords"RisingSun"wouldnotbelikelytodeceive,soastomisleadanyordinarypersonintobuying"RisingSun"soap,thinkingthathewasgetting"Sunlight"soapTheappealwasthereforedismissedLeverBrotheisvNewtotiandSow;IXGazLR157MotorCarGivingwarningofpolicetrapObstructionorpoliceintheexecutionortheirduty—MrLittle,havingastrongsympathywithmotoristsandapatrioticdislikeofpolicedevicesforentrappingunwaryandtoospeedychauffeursobservedatCroydontwoconstableslyingmwaitbytheroad-sidewithstop-watchesandtimingmotorcarsastheypassedovercertainmeasureddistances,withaviewtoprosecutingthosewhodroveatanunlawfulrateofspeedHethereforewavedhishandandanewspaperandcalledout"Police-trap"toapproachingdriverswhopromptlyslackenedspeedandpro-ceededslowlyoverthemeasureddistancesThepoliceasusual,werefuriousandprosecutedMr.LittleforwilfullyobstructingtheconstablesintheexecutionoftheirdutyMrLittle'scounselcontendedthathehadnotobstructedthepolicebuthadmerelydoneaperfectlylawfulactinpre-ventingpeoplefromcommittingoffencesMrLittlewasnotactinginconcertwiththedriverswarnedandtherewasnoevidencethatatthetimehegavehiswarningsthecarsweretravellingatanunlawfulrateofspeedandthatMrLittlepreventedthepolicefromobtainingevidencethere-ofThejusticeswhoheardtheinformationdis-missedthecaseanditwasHeldbyLordAlver-stoneCJDarlingandRidleyJJthatalthoughthecasewasverynearthelinetherehadbeennoobstructionofthepoliceinMrLittle'swarn-ingpeoplethattherewasapolice-trapmfront,andbythetwoformerjudgesthattheobstructionneednotbephysicalobstructionBastahlev.Uttle23Jimr\LR39CommoncarrierSpecialcontractBlrdenofproof—MessrsSilbert&Sharpconsigned179casesofapplesfromFremantletoPerthbytheGovernmentRailwaysunderaspecialagreementthattheCommissionerofRailwayswasnottobeliableforlossexceptbythewilfulnegligenceoftheCommissionerorhisservantsOnarrivaloftheconsignmentatPerth,threecasesweremissingTheCommissioner,onaclaimbeingmadefortheirvalue,deniedliabilityandgavenoexplana-tionastonon-deliveryInanactionbyMessrsSilbert&SharpagainsttheCommissionerHeidthatonproofofthespecialcontractandthenon-deliveryofthegoodstheburdenofproofwasontheCommissionertoshowthatthegoodshadbeenlostandthatashehadnotdoneso,MessrsSilbert&SharpwereentitledtojudgmentVIIIWesternAustralianLR77By-l\woftr\m\vayDeliveringupticket—-Vby-lawoftheNorwichElectricTramwayCom-panyproMdedthat"eachpassengershall,whenrequiredtodo«o,eitherdeliveruphisticketorpaythefarelegallydemandableforthedistancetravelledoverbysuchpassenger"MrGreenwhowastravellingbyoneofthecompany'scaispaidhisfareandlecenedaticketWhenthecarbecamecrowdedhecourteouslygaveuphisseattoaladyandasoftenhappensinsuchcaseswrastherebyoccasionedmuchinconvenienceWhentheinspectoraskedhimtoproducehistickethecouldnotfinditanddeclinedtoaccedetotheinspector'sdemandto"Produceyourticket,payyourfare,01leavethecar"Achargewasthere-forelaidagainsthimformfiingementoftheb\-laws,butthejusticesdismissedtheinformationonthegioundthatnorequesthadbeenmadetoMrGreento"deliverup"histicketHtldb\Iord\lver«tone,CJRullevandBailing,JJthattheby-lawwasreasonableandappliedasthedemandmadewasequivalenttoarequesttothepassengertodeliveruphisticketorpa\hisfareandthatthecasemustgobacktothejusticesfoifurtherconsideration—HuntvG>ioi23TuneL7?19.PROGRESS.Pebru\ryi,19<"7146Thisspaceistoosmalltogivefullestparticulars.Wewantyoutositdownrightnowandwriteforcompleteinfor-mation.CutoffJowerhalfofadvt..fillinnameandaddress,andposttous(eitheratWelling-tonorChristchurch)atonce,andyouwillhavereplybyreturn.Now!Don'tdelay—apennystampandoneminute'sworkma}*meanpoundstoyou.WRITETO-DAY.Send\particularsof**^SpecialInvestmentv-i.v-i.to"^-vXEASTSEAST,Auctioneers,RealEstate,Sharebrokers,WELLINGTON&CHRISTCHURCH.ASafe,Sureand\u25a0•..Successfullittle-w/knowledge--/isadangerousthing."—lnnothing1—»isthismoretruethaninMoneyInvestments.EAST&EASTMakeapointofgettingtotherootofeveryproposition,thustheirInvestments,bothinRealEstateandStock,areknownthroughoutNewZealandfortheirleliabilityandgoodresults.Wehaveaspeciallygoodpropositiontosubmitthismonth—aninvest-mentwecheerfullyRecommend&Guarantee



Februaryi,1907PROGRESS.147DICTUREFRAMINGexecutedinallthe1latestandmostup-to-datestyles;AntiqueBrownStainedMouldingaspeciality.Writeforourillustratedcatalogue.R.&E.Tmgey&Co.,Ltd.,Wellington.S.CStubberfield,DiamondMounter,jGoldandSilversmith,Mollcr'sBuildingsWojcesteiSheet,Christchurcht717ANTEDtoselltwosmallDynamos,oneof»6amperes,theother12.Bothwillworkatanyvoltageupto50.Applyto'X,"ProgressOffice.T7ORSALE—TwoAstronomicalTelescopes.-LOne3^lllandone6111.(Cook&Son).ApplytoF.Hitchmgs,SydenhamObservatoryftc,WANTEDANDFORSALE.ENGINES,MACHINERY,APPLIANCES,THOMASANDREWS,PLAINANDORNAMENTALPlastererandArchitecturalModeller.ImporterofEveryDescriptionofPlasterers'Materials.FibrousCeilingsandCornicesaSpeciality.PLASTERANDCEMENTYARD:154OXFORDTERRACEANDGLOUCESTERSTREET,CHRISTCHURCH.TELEPHONE1046.A.H.WEBB,Builder&>Contractor,CHRISTCHURCH.MACHINEJOINERYWORKS:CornerofMONTREALANDBROUGHAMSTREETS,SYDENHAM.EstimatesfurnishedforallclassesofBuild-ings,&c,TownorCountry.APREMIUMONTHRIFT.A'"pHEchancesnowoffeimgputapremiumonthrift.Neverweremoreopeningsforasafe,legitimate10%.Butyouhaven'tstudiedGold,Coal,Patents,RealEstateandyou'retooshrewdtobackdarkhorses.Youwantapropositionputbefoieyouinplain,squaretermsThenyoucanrelyonyoutcommonsenseExactly.Itwastomeetyourcasewestartedbroking.Wehavebuiltupasound,steadybusinessonSatisfiedClients.JustthiswayweaimtoincreaseitSENDUSALINEJ.S.SCHWARTZ&CO.,Brokers,176HerefordStreet..CHRISTCHURCH.TheBankofNewZealandisnextdoor.TJORHOUSEDECORATING,1PAPERHANGING,GLAZING,&c,ConsultAVERY&SONS,164ArmaghStreetCHRISTCHURCH.'phone1945.Ringup,orwriteforfreeestimates.THEGREATNEWINDUSTRY.MiracleConcreteBuildingBlocks.DoubleStaggeredAirSpace.Frost-proof,Moist-ure-proofInvestmentssmall,profitslarge.BlockandBrickMachinesSewerPipeMoulds,etcEverythingintheconcreteline.Manu-facturedbytheMiraclePressedStoneCo.,U.S.A.C.A.HAMUN<£CO.,Auckland,andChristchurchExhibition.SOLEAGENTS.CanterburyBuildersIfyourequireNewZealandorForeignTimbersinanyquantity,PictonCement,StoneorHydraulicLime,ITorOXStone,Fancy,orotherBricks,Pipes,etc.,letusquoteyouWewillundertaketodelnerwiththeleastpossibledelay,andfurnishonlythebestobtainablealwaysPromptitude'SVTisr^cTiox1REESE&BUDD.ColomboandSt.AsaphStreets,CHRISTCHURCH.OflatethereseemstohavebeenaveritableepidemicofwarlikeinventionsMajorTJngeaSwedishofficer,hasinvented(andhasjusttestedattheMamashooting-groundsnearStockholm,inthepresenceofField-MarshalLeth)anewaerialtorpedo.Atthetestsinquestiontheywerechargedwith1kilo000ofcottonfulminatesteeped111water.Thetorpedo-tubeisonlyIm.70inlength,andtheentireapparatusweighssolittlethatonemancaneasilycarryitunderhisarm.Inspiteofthisthetorpedocanmakeaholefatthepointofimpact)of2mindepthby2mindiameter,ihestonesandturfbeinghurledtoadistanceofseveralhundredmetresANewAerialTorpedo.ItisalwaysbettertotakethingsastheycomeliantoattempttocatchthemastheygoTheKingEdwardbridgerecentlyopenedontheNorth-EasternRailwayatNewcastle-on-Tyne,isthegreatestfeatofButishengineeringsincetheForthbridgewasbuiltIthasbeenincourseofconstructionforovprii\cyears,andcost/300,000.GreatEnglishBridge.WANTED—Everyonetoknowthattheycanhavetheiroldelectroplatewaremadeequaltonew;Bedsteadsrelacquered,Fenders,Lamps,Screens,etc.,antiquecoppered;BicycleandCoach-builder'swork,NickelorBrassPlated,Electro-platingofalldescriptionsexecutedattheSterlingElectro-PlatingCo.,34LowerCubastreet,Well-ington.WANTEDKNOWN—AIIClassesofElectro-PlatingandEngravingexecutedatChas.H.Williams&Sons,85Willisstreet,Wellington.Wear<>notexperimentersbuthavebeenestablishedover30years.WriteforPriceList.DOYOUKNOW,MrADVERTISER,howmanydifferentsortsofadvertisingthereare?Probablyalwayslookedonadvertisingasallthesame,eh?ButitisnotTherearethieegreatclassesofadvertising.Perhapsthexeasonyoursisnotsoeffectiveasjou-wouldlike,isbecauseyouaiepursuingmethodsbelongingbyrighttoanaltogetheidifferentkindofpro-positionCaretotalkitover?Noobligation.RonaldS.Badger,AdvertisingAgency.CHRISTCHURCH.PRINTINGFineCatalogueWorkOurSpecialty.ProgressPrintingCo,Limited,96CubaStreet,Wellington.Telephone2234.Printersof"Progress."N.Z.RETAILERS'PROTECTIONASSOCIATION.TradeEnquiryAgentsTradeAssigneesTradeDebtCollectorsHeadOffices—GloucesterChambers,CHRISTCHURCH.AGENTSEVERYWHERE.DOYOUWANTAPROPERTYOFANYKIND?Ifso,miteusWhetherrequiringpiopeitiesintownorcountryanywhereinNewZealand,youwillfindsomethinginourextensiveListtosuityou.FORD&HADFIELD,Auctioneers,Sharebrokers,EstateAgents,158-160HerefordStreet,CHRISTCHURCH."PURCHASERSofrealestate,eitherhouses,\u25a0t^sectionsorfarms,shouldapplytoH.ErnestLeighton9FeatherstonSt.,orHutt,whohasthefinestselectiononthemarket.WALTERGEE&COMPANY—ManufacturersofSelf-coilingRevolvingShuttersandVene-tianandHollandBlindsofeverydescription.Factory•QuinSt.,offDixonSt.,Wellington.MOTORCARS.HPHEGARAGE,81MannersSt.MotorCars-»-forSale•BeestonHumber,6Jh.p,terms;newCovertchainless,anytrial,WintonTouringCar,4seat,£175.Carscleanedandstabledfrom2/6perweek.Nicholls,The•Garage,81MannersSt.,Wellington.Telephonll677^^sSjfflS^^tfpoBox333CorMANCHtSrER^^SPJ^i^WORCESTE.ftSriChri&tVci-iurcm



FEBRU\RYI1907PROGRESS.148NEWZEALANDTECHNICALBOOKDEPOT.ReaHowtoEstimate,"fulldetailsforbuilders........9/6Millar,'Plastering,PlainandDecorative..22/-Leamngs"BuildingSpecifications"..21/-Thompson,"DynamoandElectricMachinery"(alternatingcurrent)....34/-Foster'ElectricalEngineer'sPocketBook"25/-Turner&Hobart,"InsulationofElectricMachines"......12/-Solomon"ElectricMeters"....18/6Dawson"ElectricTractionPocketBook"20/-SendforCatalogue.WHITAKERBROS.183LAMBTONQUAY-•-WELLINGTON.(Branch:GREYMOUTH.)H.A.FLATMAN,LOCKSMITH,GUNSMITHANDGENERALMACHINIST.OfficeLocks,KeysandBellsreceiveimmediateattentionSafes,Guns,Locks,LawnMowersandT}pe-writersattendedto.H.A.FLATMAN,102OxfordTerrace--CHRISTCHURCH.(NEXTTURNBULLANDJONES)PaintingPaperhanging...SignWritingandGlassEmbossing.B.ButtonCansatisfyyourwantsintheabovelines.Heemploysastaffofworkmenskilled111allbranchesoftheTradePAPERHANGINGWAREHOUSE:210GASHELSTREET,CHRISTCHURCH.NORMANHEATH&CO?HunterStreetoSo§WELLINGTON.STRAKERSTEAMWAGONjAssuppliedtotheAucklandandWellingtonCityCouncilsRangitikeiCountyCouncil,Messrs.IRoss&Glendimng,Duncan,J.J.K.Powell,AllanMaqvure,&c,II^^^^^B^^^^H^^HEstablishedE.Wheeler&SonPhotographers.ThePhotographingofBuild-ings(exteriorsandinteriors),&c,andMachinerymallitsBrancheswemakeaSpecialStudyof.51CathedralSquare,CHRISTCHURCH.TheSepticTankCo.,Ltd.(Cameron,Commin&MartinLONDON.Patent)PlanspreparedforTowns,Hospitals,Schools,ii^L^^L^L^L^HPrivateResidences,Etc.Self-containedSepticTanksstockedinWellington.NewZealandRepresentatives:Bl^L^L^LVpiiiil^L^L^L^LflNORMANHEATH&CO.,.^::^^^K''^B^HHunterStreet,WELLINGTON.<^ISCB&|^^Mfe!lM^^BCanterburyAgents:/X114ManchesterStreet,CHRISTCHURCH.p:'')Ot\goAgentsT-l"r^^^^^^^^^^t^^^^^^K^^^^m^i'19VogelStreet,DUNEDIN.V'-._..._,GARDINER'SPATENTADJUSTABLECHILD'SSEATFORBICYCLES.I\u25a0-SitCanbefixedtoanddetachedfromanyBicycleinafewmoments.SAFETY,COMFORT,CONVENIENCE.Price7/—Posted7/9.H.J.GARDINERBicyci,7Manufacturer.186DurhamStreet,Christchurch.



Februaryi,1907PROGRESS.149TANGYES,Ltd..Havenowover25,000BRAKEHORSEPOWERatworkandonorderinSUCTIONGASPLANTS.ThefollowingPlantsarenowatworkoronorderinNewZealand:—:—23Brakehorse-power—RN.Speirs,Cabinetmaker,Foxton.39Brakehorse-power—RedwoodBros.,Flourmillers,Blenheim.29Biakehorse-power—FnedlanderBros.,GrainMchts.,Ashburton.29Brakeborse-power—Skelton,FrostickandCo.,Chnstchurch.88Brakehorse-power—MephanFergusonSteelPipeCo.,NewLynn.itsBrakehorse-power—CanterburyRollerFlourmillsCo.44Brakehorse-power—Tonson,GarhckandCo.,Auckland.4jBrakehorse-power—MrJ.M.Chambers,privateelectricinstallation,Auckland9Brakehorse-power—AlfredNathan,Esq.,privateelectricinstallation.AucklandTwo88brakehorse-power—W.DimockandCo,WellingtontoBrakehorse-power—StockAuckland.I7iBrakehorse-power—Stock,Auckland.6Brakehorse-power—Macky,Logan,andCaldwell,Auckland13Brakehorse-power—W.T.DaviesCo,BootManufactuierb,Auckland.52Brakehorse-power—WestCoastRefrigeratingCo.,Ltd,Patea.63Brakehorse-power—Conditionalorder,if52h.psuccessful29Brakehorse-power—HumphriesBros.,Wellington.23Brakehorse-power—Waters,RitchieandCo.,GrainMerchants,Dunedin.9Brakehorse-power—W.Goss,Sawmiller,Chnstchurch.39Brakehorse-power—Anderson&Donald,Featherston.29Brakehorsepower—JohnCoombe,Muntai.52Brakehorse-power—JM.Croucher,Richmond.44Brakehorse-power—EstateW.Toogood,Featherston.39Brakehorse-power—Messrs.Stratford,Blair&Co.,Greymouth52Brakehorse-power—Mr.W.Ross,Foxton.52Brakehorse-power—Messrs.AustinBros,Foxton52Brakehorse-power—Mr.OE.Austin,Foxton.SOLEN.Z.AGENTS:JOHNCHAMBERS&SON,Ltd.AUCKLAND,WELLINGTON,DUNEDIN,CHRISTCHURCH,WANGANUI.GENERALELECTRICCO.,=s=BritishThomson-HoustonCo.,Rugby,England.====z^4-x(EdisonLamps.)\u25a0»/*-->R^^onlytheGenuineEdisonLamp.Itsqualityf\./^/C/^rX<1Stnebest;itsusefullifethelongest;itscost/S^^^^l^A\>_//Y\\*lessthanothersintheend;anditisthemosti^B^^^^Aj'/vI/AI\,extensivelyusedLampintheworld.i^^K^^^m\-I/-\'TkeEdisonLampisatpresentsupplied*rH!^S™p|||^\V\[IJj'-'exclusivelytothefollowingbodies:—jj^^^'/j*lŵS^jv\\\Sy*MelbourneCityCouncilSydneyTramwaysjSr^h-'M^Vvi^\\I/'•.LauncestonCityCouncilBrisbaneTramwaysJoo^f^P^mS^^^^^\"\I/'"iWellingtonMunicipalCouncilPerthTramways'-\u25a0^!^V»tV'\//Cheh.MunicipalCouncilKalgoorlieTramwaysHTgtfyY-Yt^g^Sas&j.\'\iJ/andnumerouselectricalsupplybodies..%-5-""\rePK'ctota^suPPhedtotheabovecustomersduringL"li,'„'".\mi^^fe)cas^twelvemonthsis200,000.TotaloutputofrJ,C%\.*1\\u25a0*^^P/factory,26,000,000peryear.fe?\-SagajgjgggyExhaustivetestsonvariousmakesofmean-V*V'""\',-j/'^/descentlampshavebeenmadebymostoftheVf',;'x'»'-«Babovecustomerstodeterminetheirefficiency,\>v',,\;;.?W^jMPeconomy,life,andcandlepower,and,withoutex-\."'*V'vl-,',ception,theEdisonLamp,manufacturedbythe>x^*-\u25a0.GENERALELECTRICCO.ofU.S.A.,aBUIi#ltn'A.,,,.2.5WattsperC.P.OrdinarymcandescentTHEEDISONLAMPhaSbeengmmfifStplaC6>lamp,3-75to4.5Wattsperc.p.tTHEMERIDIANLAMP.""•E"imwiivitAUSTRALIANGENERALELECTRICCOMPANY,NEWZEALAND—Harcourt'sBuildings,LambtonQuay,Wellington.MELBOURNE—EquitableBuildings—SYDNEY.FIBROUSPLASTERFORCEILINGSANDWALLS.FIREPROOF1SOUND-PROOFISTRENGTHANDDURABILITY!MARBLE-WHITEFINISH!EstimatesgivenforsupplyingandfixingthematerialinPlainorRichlyOrnamentedPanels,Brackets,Friezes,CentreFlowers,Capitals,Pilasters,KeyStones,oranyotherInteriorDecorations.DesignsSubmitted.WM.CARROLL,telephone2129.47INGESTRESTREET.fWELLINGTON.
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Februaryi,1907.PROGRESS.152lARTMANN'SANTI-CORROSIVEPAINT"REDHAND"BRAND.AHigh-class,Elastic,EnamelPaint.Doesnotcrackorpeeloff,hasgreatcoveringpower,anditslastingqualitieswilloutliveseveralcoatsofordinarypaint.Highlyrecommendedforitsprotectivequalitiestobuildings,ironwork,outsideandinsidework,andforallpurposeswhereafirst-classpaintisrequired.|ll(*yE|_y/^_AHigh-classJapanEnamelPaint,ofexceptional__^__^—a>^quality,fordecorativework.Possessesdurabilityoffinish.Canbetonedtosuitanycolour.HARTMANN'SANTI-FOULINGCOMPOSITION.Forshipsbottoms.H.M.Warships,andtheprincipalshippingcompaniesoftheworld.agents:FRANKGRAHAM&SON,200HerefordStreetCHRISTCHURCH.PortableChemicalCHEAPESTANDBEST-_______NOBREAKINGOFBOTTLE.Fir?FYHlltfllKhersnoneedforturningupsidedownriICDAUII^III^IICia.actsATONCEBYTURNINGKEY.ForFactories,Workshops,Warehouses,Churches,Hotels,Shops,PlacesofAmusement,HouseholdUse.Anycapacityfrom3to50gal.LargeSizessetonwheels;verysuitableforBoroughCouncils,Factories,etc.,especiallythoseoutsidefirebrigaderadius.MANUFACTUREDBYJAMESMERCER,Coppersmith,etc.282TUAMSTREET----CHRISTCHURCH."PETTER'OILENGINE.TheSimplest,Safest,andMostEconomicalOilEngineforDriving,ElectricLighting,Sawing,Farm,BnckmakmgandDairyMachinery,Pumps,etc.PortableOilEngines,CombinedEnginesandPumps,etc.L.C.KNIGHT&CO.,ElectricalEngineers,CHRISTCHURCH.iFORiFORELECTRICMOTORSANDDYNAMOS,ForanypurposesuchasCHARG-INGBATTERIES,PLATING,WORKINGSPARKCOILS,ELECTRICWELDING,SMELT-INGorELECTRICLIGHTING,AUTOMATICSTATIONINDI-CENTRIFUGALPUMPS,FIRE1MACHINERYOFANYKIND,sGotoE.E.O'DANIELS.126CASHELSTREET,CHRISTCHURCH."^rSimplicityIReliability!t4to30H.p.Silence!4Cylinders.ShaftDrivt.wSpeed,from4to45m.p.h.withoutchanginggears.Startseverytimefromswitchondash-board.LIGHTESTTYREBILLOFANYCARMADE.CataloguesandparticularsfromMATTHEWS'MOTORGARAGE,orfromtheSoleNewZealandAgents:HOLMES&ALLEN.BRANDONST.,WELLINGTON.
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