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Mll‘hlﬂn. udthplmipla.nvunmiwnhmndme

m \ WELDED TUBES AND FITTINGS,

‘ubes closed ut ono end for Fiold Hoilers, and all other descriptions of Tubing.

E IRON AND STEEL TUBES
QF VERY SUPERIOR QUALITY.

CAST IRON PIPES,

[ 4

;'ﬂ! nqm WBIIS co,, GI.ASIIIW

=

‘R:mts. Railway Spikes, Bcrews, Screw Bolts, Nuts,
M MATERIALS AND WORKMANSHIP., MODERATE PRICES.
."-mln OF ALL HOME AND EXPORT ORDE RS,

SR M. RENTON,
m_ Steel Merchant, Savile Streot, Shefeld,

HAS ALWAYS A LARGE STOCK OF |

ESSEMER DH RAILS

parts alao Bessemer Billets and Blooms of any size and for all purposes, Old Steel Tyres
“brelen, m i, Old Files, Cut Bessemer Scrap and Spring Ends for remelting, English and German
ish and ﬁmlh‘n “Steel Iron and Box Ends, Swedish Nail Rods and Bundling Iron,

{ PORTLAND CEMENT COMPANY (LIMI’I'EDS,
- NORTHFLEET, KENT.
M Office—123, BISHOPSGATE STREET, WITHIN.

m WITH SPECIAL REFERENCE TO ITS DESTINATION, WHETHER FOR
NDER GUARANTREED TEST, or for PLASTERERS' and GENERAL PURPOSES,

BUSINESS CARDS

ANDREW WILSON,

STAMPER OF ALL KINDS OF
IRON AND STEEL WORK.

Iron and Steel Stamping Works,

276, BROAD STREET,

illnulu annary;
Lk i::% BIRMINGHAM.

beaforetho d
! kur;v:??mr

THE LANGCLEY MILL
Engineering Wheel & Wagon Co. Limited,
Railway Wagon Builders & Repairers,

I ﬁm Sheets rondered
Ner ol the Society’s

- MILLWRIGHTS, TRON AND HBRASS FOUNDERS, Manu-
farturers rought«iron motive It:rlnr, ("nm @ and
Wagon WHBELS. ANKHS, 'AXLKS, FIS, and overy

description of SMITHS WORK, PIT CAGHS!

METAL TUBBING,
ALL KINDS OF COLLIERY CASTINGS, AND EVERY
VARIETY OF ;
| CRUCIBLE STEEL CASTINGS.
wier | LANGLEY MILL, near NOTTINGHAM.

S. B. WHITFIELD.
Hnw\of
Metallic Bedsteads, Cots, Chairs, &c.,
GLADSTONE WORKS,
WATERY LANE, BIRMINGHAM.

ELECTRIC LIGHT COMPANY, L

18 NOW PREPARED TO
BOOK ORDERS roOR THE SUTPLY OF
MACHINERY AND LAMPS s
UPON THE BRUSH SYSTEM ¥FOR LIGHTING UP
Factorics, warehouses, railway stations, docks, and olbg
| places for which such illumhuﬂm is suitable, .
i All m};lmmlnd will be executed, so far as is practicable,
n rotation
The Company is also prepared to receive from® Corpora-
tions or plh’lt):! '!ﬂ'lﬂlrl Eppllnu:»m for "licenses, or for
ot

concessions for defined dist
ht Comruy (Umlhd)

The Anglo-American Electric Li
is also willing to enter info negotiations wit
parties for the sale of licenses for the British Colwiu.
superiority of the Brush system over all others in tcam
and simplicity has been how established in the U
States as beyond question, and its rapid development in this
country, now that it has been introduced, may be re
as a certainly, G, R, DAVILS Secretary.
Office, 74, Hatton Garden, IE.C.

BUSINESS CARDS.
CHILD BROTHERS

Paloon Works.
SMETHWICK  near  BIRMINGHAM,

Manufacturers of a.}l E!.ml.' of En-
agulk:h. arriage and

gineera’,
BOLTS ann NUTS

Sot Screws: PatentPolitod Cﬁa:h Scrows
Patent Boiler fhip, Tank uul irder Rivels,
Anvils, Vicos, “nimn.

GENERAL SHITHB.

Rucistenen,

S. MOULTON & CO,

XINGSTON INDIA-RUBBER MILLS,
BRADFORD, WILTSHIRE,

Manufacturers of their Patent Bteel Kmboddod and other India=<
rubber Springs _for Locomotives, Kailway Carringes and [‘mgh,
India-Rubber Valves, Sheot Packing, Washer Rings, Hose Pipes,
and Tubin Mnrhlnn Ihndmﬁa Waterprool Garmeonts ||||I..-|,.
Sheoting, ﬁi..ur Hot Water Beds, Cushions, Patent © “$osn " Inks
ing Rollers for Printers, Truss Pads, and Umbilical Cones, ke, tu

AS]‘%]*‘STOS

FINRKE SPUN YARN AND PLAITED ROPE AS ‘GUPPLIRII
TO 1Ill'; ADMIRALTY FOR STEAM PACKIN

MILLBOARD, IN SHEETS,

Or Cut to Shape for Steam Jolnts,
AND FOR GAS ENGINES,

Hell’s Patent Ashostos Boiler and Pipe Covering for Preventing
the Radiation of Heat,

All Asbostos Goods of the best quality manufactured by

JOHN BELL,
SOUTHWARK  STREET,

ECONOMY.

“Af you have an efficient automatic cot-off valve and an anlo-
matic llnmqi'lnlpumn. you are bound to have an economioal

engine,"'—Science Lectures,
No moree Leaky Pistons, No Addition

o more Throttle Valves,
to Prime Coat,

For full particulars of the * Turabull " Cul-off Valve Grear and
the Doublo=action Pisten Packug, apply to

JOHN TURNBULL, ]UN,. .
JLConsulting Engineer, 184, Rochanno-street, Glasgow,

118, S.E.

L

R T

THOS. B. CUMPSTON and CO,
BANK STREET, LEEDS,

ROOFING FOR SHEDS. &o-
{Entirely supersading the Folt Roubng).
?'ar_pauh'n and Railway Waggon Covers

THE GARNKIRK FIRE CLAY co.

ARNKIRK WORKS,
OFFICE T 243, BUCHANAN zﬁ'utr. nuaéow

Manulacturers
FIRE BRICKS aud BLOCKS for l.h- H heats for Iron
furnaces, lxp. rolling, puddling and stee m.m
and flint & roa
m:'m c‘umicdmh. miamn. boiler seat bloc! 'u

ccial Bricks made for Siemens’ Patent

nmﬁveﬂu!'nmoo WM I

)  OONICAL & PARALLEL
BOILER TUBES.

mmmsm

NO MORE INCRUSTATION

NY USING THN

Globe Stearn Bo Boﬂar rom,
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BESSEMER. STEEL BugaLgs d;ﬁ&,@% TYRES
Rt 1, s Bt s S, Bkl

STEEL SHIP AND BOILER PLAT
: sor.n mxaﬁs FOR THE UNITED KINGDOM AND THE COLONIES OF STEEL
LONDON OFFICE :—1. QUEEN VIG'I'ORI&.

ﬂrrl’i JH\'\ I
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' STEAM & HYDRAULIC ENGINE P
" WORKS-SUFFOLK GROVE, SOUTHWARK, mm

SPECIALITIES.
w !mnt Self-Lubricating TALC and GLYCERINE mcgme adapted for igh rmm Tmpr

L ‘ it SAMPLE'_S AND PRICES ON _.APPLIQATJGQ,.L_
' m;mtm FOR OAS COMPANIES. JOI:IN H. AUSTJIN:

mx N 1 96, CANNON STREET, TON
m ¥ {lI?l MII'%EJ.PHNT o SUPPLY EVERY DESCRIPTION

5 e RAILWAY MM;

i < MINING COHPJ\NIES CONTRACTORS AND O
= 5 1 Ben Paokhisrons ann MANUSACTURERS 0¥ ments,

WOLSTON‘S OLD RAILS AND WROUGHT OR

T ORB AY PAINTS. STEEI. R Illllﬂ RAILS, BESSEMER 'ﬁ

. Pfioes 48, Gireat, George Birdet, Wostminstor IMPORTANT lMPﬂﬂ"Em s ,,,
%am Dutnonthudnﬂth,mvon. BRONZE ME:.IML RIS, 18
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.,-=-mm STEAM nmm, Py
'mjm CASTINGS, WIRE, SHEETS, RODS, &c.

‘Quotations, %?‘Pﬁc@ List of Metals in this Paper
o Sole Mlnuhcturers,

Z:f"BRONZE COMPANY, LIMITED,
BTREET, SOUTHWARK, LONDON, S8E

MAN'S AUTOMATIC
m BRIDGE  TELEGRAPH.

~ This is the only BRIDGE
; --TEI.EGRAPH in which the

Engme itself ~replies to the
~ Captain’s orders,

By Royal Letters Patent.

APPLY TO

JAMES, CHRISTIE

133, ST, VINCENT STREET,
GLASGOW

JAMES P. THOL
_ 1 |1/118, MINCING LANE, E.C.;

OR TO

mnun H.  COLMAN.

NEWCASTLE-ON-TYNE,

*'W IRON WORKS,
' ~AND BEST GHARMI. m aum

by : '._.' - ‘ ‘m cok..
e~ B i
it Manx, Anchor.

mon—-v'aﬂm Qua.lities,
IRON, MAIL SHERET, &o.

IHIE END, GL‘SGOW. ‘
Tmil (or  Steel Ga.stmgs

cnmosﬂs; -;_-» st s ama

, and other et ?Wi}hi‘fm
"'m

T i

: Aéhlcuu‘u RAL

1% "EARLS comE' ESSEX,,: W

Manufacturers of -

IMPLEMEFITSI

a .’Iﬁlﬂdiﬂ.

Horse Gears for Thrashing Machines Chaff
Outters, &c,,

And fitted or 1, 2, 3, or 4 horses,

a M t »f BIDDELL'S PATENT FOOD PREPARS
IN‘G ui‘gﬁﬁfﬁ? recently Imnnnf:ﬂurod by Messri, Ransomes,
of Ipswic

Prices and terms to Shippors, with cost of packing, qulmlu,
application,

SGHI\FFER & BUDENBERC'S

NEW INJECTOR.

This Injector possesses the followiog advantages :—

Great Simplicity,

~ CONSEQUENT DURABILITY,
NON-LIABILITY TO DERANGEMENT,

CERTAINTY OF ACTION.




IRON

“BOOMER ” PRESS R
PARIS EIHIBITION 1878. .
AWARDED FOUR MEDALS.

ADOPTED BY H.M. GOVERNMENT—OVER 5,000 IN USE.

SPRCIALLY DESIGNED PRESSES FOR

SEED, NUT AND FISH OILS, LARD, TALLOW, TANK REFUSE, CIDER, WINE, &n., &m :
Also BALING PRESSES for Wool Cloth, Tobacco, Hidas,}laga lspaﬁo

ESTIMATES FURN]SIIFD FOR SEED OII PLAN

TR BT em—— .E..J;.

HEAD WHIGHTSON & CO STOCKTON ON-TEES, GOLE MAKERS.

PARIS EXHIBITION, 187 8. GRAND PRIX, GOLD AND SILVER MEDALS AND HONOURABLE MEN‘EH@N

JOHN BROWN AND CO. LIM!-.-E'

ATLAS WORKS, SHEFFIELD.
Armour-Plates, Boltq &c., Iron and Steel Plates, Beams, Angles,

supplied to the Admiralty, and to stand Lloyd's and Roard of Trade Tﬂli

TYRES, AXLES, RAILS, STEEL. PROPELLER BLADES, FORGINGS AND CAST!NGS
PATENT DEAD WEIGHT SAFETY VALVES. ~PAPER-CENTRE RATLWAY WHEELS

08\ W Railway Springs, Buffers, Points, Crossings, Switches, Wheels and Axles, Filos, Tools and  Splogeleisen
; Bessemer, Siemens', Crucible, Special Chrome and all kinds of Special Steel.  Gannister and Gannister Bl'hh.

_{_}IEiII:I 1ICE ‘-: b{lizf;]-li _____J‘_O_NDON OrrIC ES5—12, FENCHURCH STREET ﬁ.c, +5
E. P. & W, BALDWIN weely NEAR STOURPORT
SHEET IRON. R L e o A e
BRANDS~— . “EP&WB” BRANDS—

“BALOWIN-WILDEN "' AND “SEVERN.” W H WILDEN” “ UNICORN"* ARLEY &8 " “m
. BTAMPING SHEETS, BUTTON IRON AND SHEET IRON, PICKLED, COLD ROLLED AND CLOSE Am
CoNTINENTAL AGENTS :~JOHN R, WHITLEY and CO., 8, Place Vendome, Paris, i

SMITH & COVENTRY, o
Makers of PATENT SPECIAL and GENERAL MACHINE TOOLS of all D ‘

OF THE HIOHEST QUALITY, WITH GRINDING LINE, A LARGE BTOCK ALWAYS READY FOR nmvwav

GRESLEY IRON WORKS, ORDSAL LANE, SALFORD, MANCHEBTEB»-

Lowvon Op whice | 46, ‘HHH b'l‘llHKl' HIH EC, W. P ARSI \' A:ml whero the lWI‘i‘l PRILLS may also be ehhimd from Stock,

YARROW’S SMALL STEAMERS YAGHTS & LAUNCHES (Wood, Iron 01'* M)

SCREW STEAMERS HAVING SPEEDS UP TO 26 MILES AN HOU
PADDLE STEAMERS HAVING DRAUGHTS DOWN TO 6in. OF WATER.
MACHINERY CONSTRUCTED FOR BOATS BUILT ABROAD.

e orf
YARROW & CO. dlato Yarrow & Hodley), Engineers & Shiphuiders, ISLE OF DOGS, POPLAR,% BN

ASBESTOS CLAYTON AND SHU:_

STAMP END WORKS, LINCOLN, AND 78, LOMB

WILLIAM HOLLYWOOD, TWO GOLD MEDALS & OTH'ER'

leﬂ'ﬂt!m 15' MARBARET 8T. w Clayton Shmkm
HIGH JOHN ST. GLASGOW. oo . i '.M

STEAM ENGINES, GRIND
Tmamxmlumnm ‘ margg ﬁu
AT ‘I‘HE PARIS lzxnlll'rlou, wrs by

ln%e.duu -ﬁf"mw : :

..' '..

_—
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_mmmx. & SONB

(Late MARSHALL and WYLIE),

TUBE WORKS, GLASGOW

MANUFACTURERS OF

ED STEEL AND IRON BOILER TUBES,

ine and S!am:mj- Boilers, Locomotive and Portable Engines, &c,,
ineers and Shipbuilders on the Clyde, and have a large Home and Foreiga connection,

;ye Iron Tubes with Copper Ends.

CES;-LONDON: 9, LONDON STREET, FENCHURCH STREET,
NEW YORK: 68, HUDSQN STREET.
SAN FRANCISCO: 22 & 24, FREEMONT STREET.

DORE-SIEMENS  STEEL G0, LimiTep

mPLmIA QF HONOUR. 3" % GOLD MEDAL,
o r 'VIENNA, 1878. % N PARIS, 1878

Ooﬂtmm to the Admiralty. British and Foreign Governmente,

MANUFACTURERS OF

STEEL PLATES FOR SHIPS, BOILERS,

My AND GENERAL WORK.

t ILE "'l'm BULB BEAMS of all Sections, “S. 8." Brand, Special Quali
R NACES, TUBE-PLATES, &, AXLES, TYRES, FORGINGS, CASTINGS,

Aﬁbfﬂ.gw Ringa for Bo-zm, Weldless Dradger Bucket Mouths, Ingots, Blooms, Billts
] Barsy, Wire Rods, §e.
L3

' D. CAMPBELL, (Sole Representative),
B, wggT_MIHSTER CHAMBERS, VICTORIA STREET, LONDON, S.W.

for

v x

"~ |LEATHER BELTING

———

~ OAST IRON PULLEYS.
. ‘shown below or in halves,
.. mdumdhuulurmwidth

| TAYLOR & CHALLEN,

DERWENT FOUNDRY,

. BIRMINGHAM.

¥or each extra 1 inch in width Plu
mimet Blocks, with brasses and bolts, planed, bored, &c, Coup:
. addzoper cent. to followlng prices: | lings, bored, faced, keywayed, an wﬂh turned bolts,  Loose

, Tunnmp Anp Bonab, Collars of wrought Iron b y turned,, and stool scrows,
: STOCK, sS1ZES, and |‘RI(“ ﬂcllwwl] ||l.‘rl\

RT1ETE T _ll .li 4! 48 5 Hare, in inches tu:tnndnn{’ i} | e | ad Isl ]
Al 3] 4} a 5 3 PLUMMER B DCK ...eimh LI E/ o* TR ELAET e
COUPLINGS e {8/ 10 hea'faylagr o |25 30
17 100 fas | el | 46) 58 M g no | LOOSE LARS, ench oy | w6leo)ais 30 |¢3| 5/ |5
u 16120 (25/50] 381y o0 bHa\F‘llNG,mp qunl foot .., tws|eblar |wylamolyal yiel 4

."'-;'ﬁEvo-LU"'r'ION IN MACHINE BELTING.
IOLIDI!AYIL PATENT COTTON MAOHINE BELTING
ﬂlok ONE-HALF TO ONE-FIFTH THE PRICE OF LEATHER.

w wmmoﬁc COBBETT, 60, QUEEN VICTORIA STREET, LONDON, EC.

mmtb for trial supplied at wholesale prices. (No post samples.)

BEVERLEY AND ATKINS,

RS, MACHINISTS AND GENERAL MERCHANTS,
- Bpecial Tool Works,

STANLEY STREET, WICKER, SHEFFIELD.
BEVERLEY'S PATENT LATHES.

ADVANTAGES :
Enurmou; Belt Power, 2, Enormous Strength. 3. Extreme
bimpli nf{ 4+ Small ground  space they ocenpy on account of no
being required. 5. ‘Lhe Belt can be driven to or from the
(.onc at any angle. 6, They are Shide Surfacing and Screw Cutting,
and all the motions are fixed so as to work right or left hand withoul
‘changing the wheels or wearing the Screw, 7. Will do 50 per
eent, more work than any other Lathes of ordinary make and same
size are capable of doi
- dor further Particu

1Sl s
\p
.,-=J

r;‘r: and Lstimates, apply to the Sole Makers.
MAKERS OF

; m’ Vtsntﬂe]f-ooﬁl Fﬂ:?’fﬂ&f

~JOHN WHITE & SONS,

BINGLEY, YOR KSHIRE.

Manufacturers ol Main Leather Drivil!l Blpl
Machine BHelting, Hard and Soft R
tanped and green picking Bands, Combing Leathers |

Silk, Woul, Jute, Flax, &c., and every kind of ueclmiul
Leathers,
WIEB BOPEB
JOHN AND_ EDWIN WRIBHT,
PAtenruns, EstAnLisnen, 1770,

Manufacturcra of every description
OF IMPROVED

PATENT ROUND AND FLAT WIRE ROPES.

UNIVERSE WORKS, MILLWALL, POPLAR, LONDON,
l‘;{l\’l*l'{.‘iﬁ WORKS, GAKRISON STREET, BIRMING-

A
CITY OFFICE~s, LEADENHALL STREET, E.C,

All  communications should be forwarded to the Birmingham
Addross,

IRON ;

The new Series commenced ]ammry and,
1880,

| IRON

Is an Hlustrated Weekly Journal of Science,
Metals and Manufactures in IRON AND
STEEL.

e m e et

Was established in 1823 as the * Mechanics'
Magazine."

et S S ——

IRON

Has, therefore, been established more than
half a century,

IRON

Is now conducted by Prrry F. NURSEY,
.| CE.

IRON

Is largely circulated on the Continents of
Europe and America, and in the Colonies.

IRON.

The Circulation of this Paper will compare
favourably with that of any other joumal of
its class.

IRON

Is printed every Thursday evening, and pub-
lished early on Friday morning.

IRON

% Fours, very teuly, HYDES & WIGFULL (Limited).
WJGM F. ORME & Co.,
Andrew's Street, Holborn Viaduct, E.

]

%nny and Tool Warehouse, St

“‘ry Communications respecting Adverlisements
AN .lN bi’l:L“IION INVITED, Copies or General Business must be Addressed
~ TESTIMONIAL. T R to the New Offices, 161, Fleet Street, London,
\ that the Hleven Patent Lathes you mwmwm | e A R E.C.
lwn o cent, more work than mﬁ Lathes of the same sized cmm
“Pulloys ‘hinh w{-pm" P —_— —
_._.Fxﬁi’:;w SRR T ST
0 5 -uur -&tm’mﬂnhmmmm. IRON ff v_ :

Advertisements for this P:pn thuﬁﬂi
not Later than 6 p.m, on Thursday
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| HIGHEST AWARDS AT Pams,wkiwé |
‘WHR soo SIZES AND STYLES, AND ALL C-t

T ————

-::r

“’e

x:m.w. T

BLOWING FANS,

FOR CUPOLAS OR SMITHS' WORK,

These Fans are strong, woll made, and require the
least power to give any required blast,

"CENTRIFUGAL PUMPS.
VORTEX TURBINES,
The best means of ulilising water-power.

étm ENBINES, CORN MILL MAGHINERY,

Tllustrated price lists on application.

WILLIAMSDN BROTHERS,

CANAL IRONWORKS,
KENDAT,

RANSOMES. SIMS AND HEAD,

‘ ORWELL WORKS, IPSWICH, ENGLAND,
ENGINFERS AND MANUFACTURERS OF THE DEST

AGRICULTURAL MACHINERY,

ADAFTED

y FOR ALL COUNTRIES, CROPS AND SOILS,
INCLUDING
PORTABLE STEAM ENGINES
EXPANSION ENGINES,
BTRAW-BURNING ENGINES,

' POREIGN & COLONIAL PLOVGHS,
- HORSE RAKES AND HAYMAKERS,

muMn CATALOGUES FREE BY PPOST ON-
APFLICATION,

London Office : ;'oucncnuacn STREET.

~ BAUNTLETT’ $

Awarded Bronze Medals P
REVISION OF PRICES. ABOLITH

CARR'S PATENT

ihe ngmg

3. PHILEP TEIGGS 39, Broad. sgmgt,

VULCANISED

PATENTED. b
Thcr is a Substitute for .nmmm . adi 3
s st o syt a1 X

“Thata pumpcl&nk faced with Vulcanised Fi.hu one
and was taken out Jul

1879, having been i wrk:
Mmku.udnhedn{gd A ns; The clad 3

in work about 4o days; when faced wilh tta pa'éh,
gk, perlb,, whereas {I‘ie fibre is only 2s.” o

The HARD is a bulﬂhule l'or

ﬁ:ﬁu Condenser
X M f’hdum, the great eleclm:mn, wrltu -

i Sty ey bighiy o larger quanti R& m

W@Wﬁmﬂm MM-

MOSSES AND MITCHELL 62, mm‘
CORPORATE Mﬁu

TOOLS BTEEL
R. MU$P5




of 2%

IRON. X1,

* LINGOLN,

HINERY m:rft ILLUSTRATED.

qutrm:m Jw wl to wprwards {sﬁoo mgﬂm af
568 nore at wor

Horizontal Fixed Eng'inea '1 to 30 hep, §
ROEBERY « CO.,
ENGINEERS,

> e LINCOLN, ENGLAND.
L .p. mmld ltum"'[‘mwllhg O'I‘I.Ile Catalogues; Prices and Photographs en A)p:‘n sabion,

GEORGE SALTER & C0., West Bromwich,

Manufacturers of SPRING DALANCER,

Roasting Jacks, Sad Irons,
Bourdon's, Schaefler's and Silvester's
PRESSURII GAUGES
COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS,
Oomoa! 8piral, & all kinds of Coiled Springs

MADE TO ORDER,

nAsSTRIEHS PATCNY BERAPTA

~ INDICATOR.

Seoured by Royal Letters Patent, No. 1278,
Dated A pr/! 1st, 1878.

ESTEM AMY PRESBURE UF TO 3 TONWS

GOODE SUPPLIED THROUGH MERCHANTS AND FACTORS

SOME ADVANTAGES;
Having no position it has no friction to overcome, and cannot
be fouled by grit or stithy stream.
Is more sensitive and reliable than a Piston Indicator.
Can easily be tested on an ordinary test pump.

SOLE MAKERS:

ISA.AC STOREY AND SONS,

G‘ATHEDRAL YARD, MANCHESTER:
. And at LITTLE PETER STREET.
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FIRST SALE.
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MERCHANTS, BROKERS AND MARINE
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MIQ Snumml of Srience, Metals, and Manulactures in

IRON AND STEEL.

IBLISHED IN THE YEAR 1823 AS

CONDUC’I‘ED BY PERRY F NUR%F‘Y C.E.

“THE MECHANICS’

MAGAZINE?”
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YFor fwrther Particulars and Prices, apply to
D. L. SELKIRK,
CONSULTING MARINE ENGINEER AND SURVEYOR, e
9, LONDON STREET, LONDON, E.C,

HEPBURN AND GALE,
TANNIERS,
LONG LANE SOUTHWARK, LONDON
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Cupa and Hydraulic l&uhau Prepared Hide Laces, Btrap Buits,

. Ther, Waterproof m: ‘":l:: m;;:uémp Bushota o Apply to the P A T E N

ns perfectly n water, It is
in general use in Mines and Collieries, and may be had of

-Il_. i I.famr. Fach Butt bears the following NORM ANTGN.

it is the most economical in fuel and ouﬂa}'

Priso Modals for 1651, 1885, aud 1863.
A TREASU'RE and CO.,

INVENTORS OF THE IMPROVED

FIRE-POLISHED GAUBE BLASSES | . bing e e 96 S
yoR CLOID, EOUTI.EDGE & €0, 6, xm INDIA AVEN

[y -

Imgh-'Pmasuro Steam Boilers.  CHARLES PRICE

~"'s,“VAU_XHALL ROAD, |% lUBHIﬂATI“ “U

LIVERPOOL. PATENT mooox OIL, suitable to
y 1 herewith certl Rangoon
“m FOUNDRY COKE. which can pmlum u“::l! ?&: maotal
M W (DMI =y M. por ton, deliversd. ::’:‘u.i:l.wmlth Soc ‘mmh hwi.l?: I{i:hlt [
Quotations for Barge Loads, T. W, Kmtu. ?C !i‘ (.um'nla.l;ln‘ C?o
Apply o ], T, s 455 New Oxford Steeet, W.C.
| e e R
ey ) the h:nlo
’ WHITTLE & SON'S "1 Rovwwith bartify b0 havh Tned the -‘:u
] ' this Oil, whon in contact wilh npﬁm seni

3 ] has it tendoncy to decom rhon .
v T ! u:l du::{mt ing&w&: alivct or dinolu :hl:’i‘nlglsmbb: 1lves
- recommen thi t efficient and econvmical lubricant,
, L um ﬁ{: giﬂ‘ll;%‘%!:{’cot;ﬁl Oll.. u.l.&b lied to -orporitiotn of
. For Lighting Tongy Kaitway Stations, Iromoorks, ﬂllmo and all otbot oils o{apn':ppltuﬁm 8

. Collieries Iron Fervy Lundings, 0il, Tallow, and Colour xmnnu.mmm v
o Mines, e, LONDON: CASTLE BAYNARD, UPPER THAMES STREET, & MIL
i ST | e JORKE, ERTHL KENTS.
o et b e ke sl s THE UN ION ENG!NEERING 00. 4
mAED G\ - -- e goton
AR .o} % e Works, A BLOWING] FANB.
e Cottein, k., W\ 8 | EXHAUSTING F#
s e e

Ghcchen, 8.

v "_h




IRON.
'T BRICK MAGHlNE

duTle in ;nnun:rlurm IM urhiiin ulf tl}:x elass, Iliy its uflhn
rv on Ve vom the mould table cicks arg win poweriu
l}a thus m:fbracing all the sdvantages of the lﬂl"-:l‘y making, au
mndquu'l pressod brick

= 4 HAN UFACTURED BY

“’WADLEY AND CRAVEN,

-'$'I‘GATE COMMON FOUNDRY, WAKEFIELD.
CHINERY CLAY MILLS,

.l-ll kinds of BRICK and TILE-MAKING
i ENGINES and MINING MA

i H. CHAMBERLAIN, BRICK WORKS, ﬁxamswm

, BLANK & CO.,
f% fm e 4 “m DEVON IRONWORKS, IE’TIIH ABBOT,
. .. ' Mandufacturers

_{;,;.,‘., NEW PATENT
v ﬁ IZE MEDAL

A
I3 h "I"""

;u:;w i .jif

Akl

T = : HE
ur
— — —
8. AL
SOLE Mimmxs o:vz.v nl;ii

Hog to éxl atlbntion 1o thlr -worlar

+ for Collier a.m] k&‘.l.: u.?

Ships rwm;mpﬂpdmd JHA)-

FPulloys mada o m
Fene: 'Uuhu:iu X
.Ianwmon R o | -Tm
.:jomson Ay f
LiLASuowW PryP -
LANERIOOE: i oes vyhbsbassssibonrs ':: b l?:d:"

s. E. NORRIS &_co.,

56, &7, 4%, SHADWELL, LONDUN, E

Manufacturers of
LEATHER MACHINE
BANDS. A
Exvruns Banps for RLTING AND
Leathor  Delivery

Portable Enginea. .

and Suetion Hosg, for
Fire Xoginos and Ships use |
Pumps dod Hydraulic Leathér.

MILL BAND & HOSE PIFE BUTTS.

Indiarubver Stuse, &2

BLAKE'S PATENT
SELF-CLEANSING

WATER GAUGE,

FOR STEAM BOILERS,
PRICE £4 10s. 0d.

ELEVATION, SECTION,

A is a eylindrical copper vessel supplied with steam
through tﬁc top gauge cock, and being expuud to
the atmosphere at is constan Ifcondendlg © steam,
thus causing a downward flow of clean water into _
the glass tube and bottom ml ve cock, and 5o ex-
cluding dirt or sediment w would -otherwise
enter from dirty water in the boiler. 'When the
blow-off tap is opened the clean water is ejected,
and on closing it any dirt or sediment that may have
entered whilst: blowing through settles in the dirt
box, B, which dirt is immediately discharged the
next time the blow-off top is opened.

JOHN BLAKE,
ENGINEER,
ACCRINGTON LANCASHIRE,

':ﬂ\'n-l-\ e -‘-Wﬁ

LA. H. BATEMAN & CO.,
‘ﬁlﬂ.  Greenwich, London, S.E.,
A i%mmanu and MANCHESTER.
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TUCK'S PATENT PACKING FOR

STEAM ENGINES, &oc.
INDIARUBBER VALVES, &c., &e.
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Mark,"” which appesrs upon each length
| of MICK'S PATENT PACKING, as
also  upon thelr INDIARUBBER
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HOSE TUBING, BANDING, &g,

& CO., LIMITED.
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8. B. WHITFIELD,

Manufactorer of

Motallic Bedsteads, Cots, Chairs, &o.,

GLADSTONE WORKS,
L WATERY LANE, BIRMINGHAM,

=
'ETNA IRONWORKS,
"BANGOR ROAD,
LEITH, N.B.,

MAKERS OF

DAVIS PRIMROSE

¥ | BSTABLISHED sfgs,

JAMES EADIE AND s*_;.

(Formerly EADIE and SPENCER), _

CLYDESDALE  TUBE
RUTHERGLEN, near GI;MGOW,
MANUFACTURERS O

L AP-WELDED IRON BOJILER I

Iron Tubes, with Copper Ends brazed on, specially mapmm: Lo

SOLE AGENTS FOR LONDON AND TISTRICT §

JOHN C. ANDERSON, 114, FENCHURCH smm

THE STEEL COMPANY OF SC

(SIEMENS’' PROCESS),
150, HOPE STREET, GLAS&O‘W‘

MANUFACTURERS OF

STEEL RAILS, FORGII\GS PLATES & CASTING&
o e e

RANSOMES & RAPIER, ENGINE‘f;l.'%'_f_--

5, Westminster Chambers, LOnd On..
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IRON V.

BOOMER” PRESS.

PARIS EXHIBITION, 1878,
AWARDED FOUR MEDALS.

ADOPTED BY H.M. GOVERNMENT—OVER 5,000 IN USE.

SPECIALLY DESIGNED PRESSES FOR

SEED, NUT AND FISH OILS, LARD, TALLOW, TANK REFUSE, CIDER, WINE, &c., &o
: Also BALING PRESSES for Wool, Cloth, Tobacco, Hides, B,s,{:s Esparto &o.

ESTIMATES FURNISHED FOR SEED OIL PLAN’

.Iﬂ“' H. LADD & CO., 116, queew vicroria stregr, Lonoow, Ec.

HE.AB WRIGHTSON & co STOCKTON-ON-TEES, SOLE MAKERS. “‘“a?h}{?,‘“%}?’d gl

g SALE OR 'BUSINESS ARRANGEMENT.

FILE AND RARP
CUTTING MACHINES.

i, PATENT RIGHTS

| ) Ty allig OF THESE

MACHINES,

~ Taken out in January, 1878,
) are now offered.

FOR FULL :
e [llustrated Description,
; e “IRON,”
NOVEMBER 7TH, 1879.'

FURTHER PARTICULARS GIVEN
AND ARRANGEMENTS MADE
TO SHOW THE MACHINES IN
OPERATION, BY

Baa hing Machine,

l*** i
B e s Bret 2
2 P as Lane, Queen Victoria Street, London &

i -‘-;j-?:.AMERON WARD & CO,
MEROHANTS, ENGINEERS, CONTRACTORS, &c
LACE CHAMBERS, ST.STEPHEN’S, WESTMINSTER, LONDON.
: - *ﬂ Co. bsg to intimate they aze prepared to freat for purchase of Patents or the working of the samo on Ropalty,

R PM!‘B OBTAINED AND MANUFACTURERS' DESIGNS AND TRADE MARKS REGISTERED
. "W"i]f: 'th gt TR QHW,INGB, lNALtBEs, &, CAREFULLY PREPARED.  PATTERNS AND MODELS MADE.
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AVEY@PAXMAN AND

STANDARD IRONWORKS, GQLCHESTER.

LONDON OFFICE AND

Jan '..\:'. A
-

139, QUEEN VIQTQEIA s'rngg'r, E.C. _,
STRONGEST, BEST, SIMPLEST, MOST DURABLE, EFFICIENT AND ECONOMICAL

JENGINES & BOILERS!

R\ IN THE MARKET
‘-a-"’ PRIZE MEDALS LONDON, PARIS, VIENNA, BRUSSELS, SWEDEN, alllunmlu
" ROYAL SOGIETY, AND MANY OTHERS.

FN‘ Full Parfwuiars Prices, d&o., A&dress DAVEY PAXMAN AND 90.,_- 3 0l

gt =

ALEXANDER SHANKS AND SON, «=
DENS TRONWORKS, ARBROATH, . !
AND 27, LEADENHALL STREET, LONDON. %

SHANKS'S PATENT HORIZONTAT, AND VERTIGAL m'
ENGINES,

STEAM CRANES, HOISTING mns,
DECE WINCHES,

RSSO VEMTOAL, COMVISE AVD LANOASEIRY DOIGHRS,

Homoﬁltal and Vertical Engines and Boilers, Steam Craues, Hoisting Bugines, Deck Winches, &, w e ¢
2%, Leade whall Streel,  Price Lm’ aund full parﬁmém .Wf;‘ ;{qu v i
WHEATLEY KIRK, PRICE AND GOULTY, ERS, ALBERT SQUAR md )
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politan Board of Works is to be commended] for the

: way in which they are practically testing the
m of':lectnc hghtlegg' N J .

OUR TRADE SUMMARY.

BETWFEN the holidays and the

the iron trade in most of its
been brou,
which has

neral election

t aimolt to a standstitl, mﬂon

o: avated by the natural
| reserve of botl: bu sellers pmdlng' the ap-
proaching quarterly meetmgs In the Glasgow
warrant market there has been continued decline,
the latest prices r - from _:,(5 . 74d., to 5ss 1id.
. ¢ manu red tra e is quiet, aw new
: in ; and the shipbuilders and engineers
[ case, Scarcely any business was
in pig-iron at Middlesborough on Tues-
wlﬁ graatly owing to the uncertainty as to how prices
rule in the immediate future, and intensified, of
course,by thepreva ure-seeking, and the poli-
tical ex ent which runs highin the north, Manu-
factured iron is ce, and most of the makers are
well sold forward. 58 also generally prevails
in thcﬁdshed-iron trade as well as in the foundries
g works, which have been partially laid
Ethe holldm In the Tyne district the crude
‘weaker, No, 3 pig-iron having
ﬁ “Ehe -shipbuilding yards are

e! busium rolling mills and for
mct up&clly The engin e

a dries are also -in
fmm the Durham district

ier as those from the oth

except that there seems to
zl“ ~iron going nwny. w‘hih

3 "“.’a?f“"’“;é“a“‘f:‘m*" d-li
en T \“e

n mw augi'd engineering industries

y ;.{*bﬂt

| almost solely on forei

nees. Crowned and uncrowned heads }

are.a little under 7o0s. a ton. T

ht im ment, From
S d‘:lr:tham is not mnr,_h 1
eral €58 SEems f
8“.5 deeply as in the case of
.centres, roughout Yor
ment has obviously affected it ¢
observers consider that when the pmlt Mﬂ
again to steady industry, a continuance and -
sion of the improvement in trade be’ confi-

dently looked for., The South Wales district
be in a very satisfactory condition, although
deal of the work bems done is in fulfilment ¢
;ﬂ'ders Th; Shﬁel bcgﬂuwypﬁl:‘;ncheu are
mprovmg. the orders bein pally on_
:ecount illd l I:l rdwmh:mlu o! Birming-
am are still dull, what orders there

account, Trh&m
orders for the South Staffordshire staples have been |
somewhat numerous, but the home trade in this in-
stance also ia m y dull, chiefly, however,
owing tothe u nature of the passing fime.
'!‘h;re is so change to report in the mrkeu i coal
and coke. ;

~ DEEP BORING FOR B&L'ﬁ

HE {otlo\ylng particulars respect
operations which have

out by }he Imuhm%mmd

any o at t Jesar, near n
Fr salt, under contract witln anmmt )
Mecklenburg-Schwerin, may nteresting to
readers. In order to hﬂng thw

diamond horing sysmm ‘o bear .‘cnu
besides kaviu bore th.l’nugh compact

a dlluvi h ‘met
B e
orin \y st of other known as
theregy results which mmutthoda.m
when any 1 system alone is employed.

the case aI the arout:ma under notice it was n
question of boring through a superincumbent diluvial
bed of unknown thickness, consi lna!lly of dﬁﬂ.
sand and coarse gravel. The boris
commenced on Kobrich's s sbcm C the 6&!: =
1870, with an opening of 12- d ter, and was
finlshed on the 24th Au¥st, 18;9, with an opening
the same diameter. of boring on
Kobrich's ngtem was 34 daivl of 24

nccounted _
days, and in sund worku

ﬁth reached
us the averb’

hours ;

J W_ Eoﬂng-s:
3 % The ol
tern was g8'050 me!
result produced in one day
of progressive ru;ilwns i i 163 metm; 'fha
reatest progress m in one ¥, na - on
ﬁ\o 1ith August, 1879, was 7496 metres,
the above depth had been reached, boring with
diamonds in the gypsum and salt rock was com--
menced. Until a depth of ‘509 metres had been
reached no ﬁrm footing could be found on which to
rest the 1 and thereby to shut out the loose
sand which in from the fissures in the

onsequent! the wollu

with an infall, )

8, that when tl'le
would be filled in.

&om the bottom. w
_." The bori:g commm%‘
10} inches

i IEBO with an
diameter. The duration of y
wnluo 163 dlnys of 23 woril: d.qecoun
follows : In progressive ng,
8 days ; sundry works, f.z., g'mn ﬂ& of

ngup,
days ; prepa.rin and repairin, 42 days ; pre
pugmg Iye, 6 days ; letting gﬁw 4 ﬁ
mking fﬁd an accident, 2 da i 5!‘].. )

ring with diamonds was 1109'200 metres.
'nure were reamed up @ in 0§ hmn; inches to
lo} inches, 10°g50 metres ; in 3 days m 8 ioches to
‘g inches, 87°555 metres ; in ‘on in :
. inches, g8'000 metres ; inc
§ inches, 39‘700 metres ;
4 inches, 2002
da in 78 days 14a8 4»

| Ehighae ofal &
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" FRENCH DISTILLING APPLIANCES.

BY MESSRS. SAVALLE FILS ET CIE.,, PARIS,
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cent, In mixture with these are used iror
B0 Soaiia o pheghovas ol Son TSR
W o rus of 0’01 per.
(LR, 4, _ d vapours and | ther there are r’;mlud down steel scrap of
o- | @nalysing them. This is surmounted by a water- | steel rails all which contain about o'r per cent,
o | analyser, c. 'A cooler, @, standing tripod-fashion, is | phosphorus. Finally there is added a portion ﬁ ;
| connected with the graduated test-glass, ¢. Lastly, | malleable iron u:mlp & tes, bolts, &c.) equal in’
| theapparatus is furnished with manometer, & and | quality to the Privali rails, andconufulng only about
o | 8as-pipe, k. ~@'o1 per cent, ?ho:phorus.
o |  This improved apparatus is used in the following The spiegeleisen used comes partly from Hungary,
- | manneri—The boiler is charged with ten litres of the | partly from Krain, and contains in general s
‘wash through a suitable opening provided in its Manganese ., ., 115 per cent.

/| cover. Water is poured into the manometer, £, the Carbon ' e

(?) Fur-

o, e R e

lﬁ'!l,yﬂnﬁc and the cooler, &, after which the gas Silicon e L 03 ::
.Laah;m- ted, The contents of the boiler, @, soon Phosphorus ... ~ .0 . 08 >
gin fo boll, the steam generated thereby passes Ingot metal is made from ralls at Geaz, in three

| The condensed steam now passes through the ten % -
| tubes’of thecolumn, . The water in the vessel, ¢, ?;ﬁm{,?,,;‘",:;ay :Ehe“ furiaces ‘are charged

“into the column, 4, and is condensed in the vessel, ¢. furnaces, of which one is a 6-ton furnace, and two
v
| s00n becomes warm, and the vapours containing the W

: |
a gﬂ test quantity of alcohol condense in the cooler, No, 1, No, 2. No. 3. !
| @ The condensed vapour is collected into the test~ | ¢ 0 00 o kilog. llltl:go kg:g =

| glass, ¢, as it drops from the pipe shown in the en- | Tayi,. PIE. %?; : ... lﬁoo
aving' The volume of the product so gained | Sigek™ | |1 200 am oot ;
:5:0 ‘on the alcoholic volume of the liquid mass | Betlaw = 7 |} jeo i i
under test. When working with distillers’ wash, | Malleableiron scrap 500 800 2
the alecoholic volume may, for example, amount to | Steel scrap A oS -

| 100 cubi¢ centimetres in the ten litres under test.

50 39
——2000l, ——3400I, —=35001,
Thus 1 cubie centimetre alcohol may be easily found ‘S’i?l:'mbtm Pig o — - 300” _

| :{:la in 10,000 cubic centimetres wash ; consequently ke P 400 —
accuracy of the apparatus is as 1 : 10,000, S:—"il scrap it 1000 1000
In fig. 4 we illustrate an apparatus adapted for Chairs . YL >a ) 100

‘continuous tests, In this casc, a steam-jet, pro~ | OrZ ironwail .,

2000 1900 oo .
ceeding from the wash, feeds the apparatus through | G o0 jron rail =800I, -3 oA sl

‘the tap, &, whilst the liquid portion taken from the ot e Lorityy il
| wash and condensation is carried away through the ?{ﬁl]k:ﬁ,]gig“ scrap  — :g.? o .
Ib.utbm;l In order to ensure accurate tests, it | Graziron rails ., — ., 100"
| is absolutely necessary to regulate the condensation | Priivali iron rails ., 1000 2000 180a
| water in such proportions that only from one to two | Graz ironmails ,, — 500 &)
| litres of the end product be allowed to pass per ——2000111, ——3300111, ~—330011I,
|“hour into the test-glass. Several distillers have | Lolling pig} 4o 130 - —
| learnt by this experience that they lost much alcohol, e el = -
| But,in addition, Savalle’s testing apparatus is also Spicgeleigen.. 250 250 3500 . 3o
| useful, because the Tlnntlty of alcohol contained in : : -,
/| 'wines and similar fermentations may be equally 6380 19,359, ... . FO450

determined thereby. This apparatus is distinguished The quantities of manganese, carbon and phos-
from other testing appliances, inasmuch as the alco- | phorus that enter into these charges are accordingly
holic product is obtained in a very concentrated | as follows :—

state, allowing it to be casily and accurately weighed - IN Fuanace No. 1.
: by the arcometer. By way of example, supposing ‘Per cent.
we were working with a wine containing 8 per Per cent. Manganese, Carbon. Phosphorus,
cent, of alcohol, the first products obtained would | Pig ., b 25'55 0091 1088 oort
‘indicate 9_1&" and g4° and as an average we should | Iron rails . bg-oq —_ ' 0120
Aty get 759 " If we workedon a liquid containing 2 per | Serap ., ¥ - i 0008
it : - | ‘cent. of alcohol the resulting average would show | Spicgeleisen 255 0479 o185 i
W S '50%.  Doubtless, the use of such an apparatus for . . A W
o | distillers must be very advantageous to them ; for o L 11350 o:1508
o Saeinai de ] e ,aﬂort?u “11: ‘means of con;mlling the work and of FurNAcE No. 2.
: ‘preventing heavy pecuniary losses. Pig «v 4 3802 o Lo oot
i ¢ - With regard to the s?::am required for heating Irgu rails ., 4250 i 40 ool

rposes, it is mostly obtained from the factory, | Serap e 206r0Q oofo 0047 o-mz; '

«| The chief crtpennc incurted is the distilling appa- | Spiegeleisen 338 0345 0132
ratus, one of which is represented in our fig. 5 as
- | adapted for the making of guildive and rum. 100°00 1'102 1:363 00904
; (7o be continued,) Furnack No. 3. ‘
Pig .. Pt 287 0710 116 o-:s’s
— — Ironrails . 460 - 00y o
gct_-ap i 22'0 002t 0030 | 0009
. 1 sen % o4oz2 o1 ooy
- | THE PRODUCTION OF MARTIN STEEL | @ = g ¢ o ;
~ | RAILS FROM WORN-OUT IRON RAILS. i N A
! By N, Liuznnerc.* a"gt::- ingot metal produced coutnin? on an aver
HE qreuer part of the worn-out iron rails which e 20
4 railways nnnu:iily yield were converted by re- gﬁ;‘;,m X it e :3 pu:ul.
rqﬂingnwtly into steel-headed rails partly into ordi- Manganese ., G himatl) O gy
nary : :

n, until it was shown that the content of phos- H i
/phorus even in ingot metal might without detriment | It appears that m‘“‘,f any phosphorus is driven
to its quality be under certain circumstances very | Off during the process. The diminution in the con-
‘high, since which time the melting down of iron rails | tents of carbon and manganese is nearly the same for
in the Martin furnace has come more and more into | the three furnaces, viz, 105 to 1'09 per cent. of
; “in j p ' ca_i%on, md;'&.to 095 puacgnrt;f manganese, ba-
o the followin er | shall endeavour to state e composition stated for these rails may
| the obuhwallmiﬁge"md'e concerning the manu- | altered fo some extent without ﬁemm.l:iti but at .
facture of Martin ingot forrails at Graz, in Styria, in | Graz it has been found that Martin s, with .
accordance with a commission which 1 received from | 0'29 per cent. carbon, 0'16 per cent, phosphorus,
| the Swedish Iron Board, and the conclusions that | and 0'21 per cent. mnmcmddn-m stand the test

ol s Tom Shart | of a falling weight, the 400 kilog.
“ﬁ e P the halghfbein% 5'metrel and the distance between
. THE CHARGE, the supports 1 metre. With'!lhli“ ~of man-

_ The sorts of pig-iron used at Graz for this purpose 'g:‘::: ‘é‘e lirn'i’t ‘h“-“:‘ftl“ m be Wa?n‘t'
(Fslthe fallow - com:olllh;n i $ik phosphin::lksng:r of ﬂlli;o - et By ve an
HiE e Itimate tensile strength of 6o kilog. per square mm.
d ; .CIIWS.'T_?: 040 0:50}3.“ smw:m" :ud :.f'; cent elogth tion, W s

- IR LR 4 A It wou beimpm‘;ib to produce from the English:

L o227 200 o060 216

o 0015 trich DPOIE. — - -;” puddled rails used _ from 0’4 to
282 200 o i - ' ~made .




::c_ié{?niga“ an qentha

‘believe nental
allowed to m‘td-h‘{im way of its prosecut @
gl iy MORE SHIP CANALS.
Also with the results A ship canal across the neck of Cape Cod, which -
bition from the works; from | was profeet’nd more thao 200 years ago, ml
"that a steel with 0'308 phospliorus, | been commenced. It is estimated to’ cost between
i , and 01693 per cent. manga~ | six and seven hundred thousand pounds, and ex-
nlsf:au tensile atrength of 597 kilog. | pected to improve the harbours at either mouth. ‘.I.'He -
35 per cent, elongation. - | proposed canal from Kiel, on the Baltic, to the |
melted down at Terre-Noire contain | estuary of the Elbe is still under discussion, aaz,. )
nt, phosphorus. g=iron used | recent meetiné of the Central Association for the
the same quality o that em- | Promotion of German River and Canal Navigatio i
- Bessemer works, and contains— held at Berlin, Count Moltke rather thiew cold
ek eel 11 pet cent, water on the project, observing that in his opinion
5 ' g it would be wiser to spend the money el b

h A e 7Y ’s " e ..-" i
Bt o . g0 the national Aeet than on a canal. At the : ﬁ
e T f :rég 5 time, if the necessary sum cotild be found !dg 4
mﬂ! ’ I State help he, .

%

iR o f far °“§‘ ahﬁlulg notboﬁ lnﬁ'thé'_ i
) e [T s 4l ay The eapital required will be about three millions
et that he i product may comain g | S0 SL TCT  Compieted . o
in the fe ganese, which for this purposc ought | years. ~ A short cut across Halstéln, as proposed
L1 ot 0 oot r cont. manganese, | would save the passage through the Sound and tl
not to less than so per cent. manganese, F’ | ,
SR ng to comn iohs recelvedﬁ:.-m Terre- | Sound dues, and be of service, not only to the Gt
a7 zﬁ%m for their rail ingotslies within the | mans, but to all the neighbouring nations..
";,..L__(. P b . Curbon. ‘Phoshorss, | PECFAMATION ‘OF ARID LANDS WY ARTESIAN | ster]
R L i ¥ 1 .ﬂ'm. o Tus. ! ¢ 1Bl 9
mm Tansmog- . Oay 00 &nrsppcr et 0 e m':’:‘:;‘ e W WLy i
! / : : ’ ages In th ther deserts
g uﬂ'?l :‘; '; 'o; :’B" npgnl_ hwli'_ic' l'_rend rove ::’a.l!o:d 0ssih
scrap CR: ) Ok o and the growth of palms gives shade a ¢ ]
we 33 veo oubo om undué'evfpdration. l’I_iy_i ation the ferﬁlqup%h
: ; ey extended as far as the supply of water serves, The
S E00 T 0B8R, 09) French, by sinking artesian reils. have multi
#5030 o875 ool these green sputs, and it would prol be possible |
2y L, o in that way to make a useful for co ﬁm ;
nine.

——_— —_——

» ) through,the Sahara. In the south-western regions
k. o038 . oot ""’g " of the United States there are no less than nine
. “ u-i Tl e 1t huni{;d miﬂiot{l ai:‘rgs of ar}sl lands whi‘:i: nust
e L1 et rem ractica esert unless some m can | as
M RSRIE LT | (8348, -EsS- /ot ) be found of su _p%yin" them with water on alarge |
T ‘:_qm-ﬂﬂ_u.n_\uihod ought nlnof!r_n be ai lic= | geale, m»i‘ éE b
- able for an advantageous utilisation of iron rails in | racts only lack moisture to become susceplible of -
g m,n :Iqm:f ID“hlﬂ dm::cltwﬁﬁz: ft{:ﬂ ru‘w: “high _chlll'r_va.tion.'and thtsl Gow;?ment }g pl fg Sepulchre, eig
in the ¢ fons of expenses appropriate a comparatively small sum for the pur= | '
assume the following charge for iron rails fgfe of sinking P:spcrim{at_al artesian weﬂfl:l; ¢ fﬂ“ s
g 0'§ per cent, phosphorus. urnish water for irrigation,  Should the experiment |
" Manganese. Carbon. Phosphorus. succeed, abundance of private capital to continue |
n ,ﬁ o244 113 o006 percent. | and extend the work is confidently expected, )
! a8 ST ULy - o2 "
b ol B o0h5 002 m’é e AMERICAN RIVER ENGINFERING. A 1
3§ 1ago 0135 0'00§ " Owing to the much greater valume of the Ameri- |
1 iy et can rtivers and the nature of their banks, trans-
ﬁﬂ 3 atlantic engineers have frequently to eocounter
nde from this charge ought to contain ich seldom if ever prisent themselves
._Esﬁpetc t. phosphorus and pe. The western rivers are in many | jng
%gﬁ\\ . For from the foregoing Ei;m- of their course bounded by alluyial or |
that 06 per cent, of the manganese | bluffs, sometimes considerably over a hundred feet in
the nese i lost by oxidation, | height, and where the substrata consist of gravel
used in this cna; because | or sand, and, as is oftenthe case, the upper layers of
th 14 per | clay, great landslips are not uncommon, imperill
the residents on the bluff and imerfrrlni ‘more or |

an the half of these now barren i

med.th:t the silicon

which is generally

pigg=iron is .mdl.
has an ultir




{Estorna corrosion T 4
Intemal corrosion 2 2

Not ascertained .,

%ﬂmd Mnlmubuiatn-
osion't- 1
31[:- o M!_‘.l it » Fey
' £ ' 3 ] standing on its back
S No, 10, May 14th.
=g s ;i 16 feet long, 6 feet dis b tire,
: % to see this boiler was refus ' the ¢
w2 was obtained that it had given way at the
e bottom, over the midfeat! _u_mﬂ','hwu
; g T ext corrosion. The rent extended all
T m’m Vertical, 7 feet
0. 11, Ma 1 |~ :
high, 4 feet 7 n:g:' diameter, } :
mrle Th:mhnmt:f 31{!&0&
ng t t e
30306 a| Tae E;.:u:u g“m i i )
AT at t to some distance, over &
Total 30 38 53 TNO':::? 6}'::“ 1‘3::. tM 69
, o ight, 2 cot
i DETAILS. fach fiader, g0 Inipres .. Tubma s
A %&ymm 8th, none infured,—Plain eylinder, 7+16 inch plates, Both tﬁlﬂlw
. .

2 2 O

Alat ends, 13 feet long, 2 feet 11 dnches verlical, 3 | rent asunder at several of the ri
inches horizontal diameter, 5-16 and § inch plates, | broken into m i
) Ib, pressure. The front end was blown out, the beiler | tions dom grea
- not being moved from its seat, As there wore no | see the boiler was refused, the 3t be
| stays, the drum-head action of the ends had caused them to | amined. The canse was alleged at the to have been
0 h}suply groo;edlllrulgd. e gverhuun ‘«: !.l;le lul:;_ f?umlhﬁ'mnl witer, due to the
0. 2. (See fign 1 of Bn ings).  Fanua 5 P10 reaking of the blow 3 ) i
' -m«t' r;?éryﬂ;{!_’hﬂ::y’;ll&)u Lo %rf oid, 35 | "o :‘3.8 June 20l 4?{!?&.—-11%-0 sl Ml
feet lo hml%ﬂ' =16 inch plate 1b, pressure. | tubular, | i ) plate.
bm was torn in 67"111_&& phce'l.“ﬁ:%:s first rupture | of the MME i “ﬁ:: n o :
- tdking place on the lefl-hand dide near the bottom over the | about 7 inches wide, throu ¢ steam
i, i ular -lha{od patch has been placed | esen into th cehole, Th
wmer patch ahd the strength considerably re- | reduced by corrosion, and alto further
ced l_&'seﬁ' vet loles being siained and d, | patches being placed over the ends
et extended across two rings of p_lmg and then No, 1. (2,
sed in oach Miﬁd tion 1 n:{ ﬂ%i;&bnilﬂ.'_npl}llio : g:oﬂﬂmlm
: ' o o ce 4
w80 000 Fog. ¥ thks sudaealy |

The front & _
ted et st i ¢ dibtance o the front, whi
| the i an P
e bac “%ﬁdﬁmM%‘mﬁ p
. 5 Y aggravated the stra
e Sl oo s
e o e

nd
Plain
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in one hour, from 6 to 7

£

what was noted at _the other lig
the barometet

| inch at Ushenish, and o Sk

'; The path of the storm was from
Ross-shire, towards Orkney and She:

| rate-of
e i oug

i

E

:
:

3 it was merely the
with tbexofm

T
4

§

out as a most

R
L

4
v
g

the inch
four

passage of an electric current round a ' ) the maximum registered was 63 miles, between | with cases occur where conclusions of great
the 50 the elo on LB from 7.15 to 7,20, the ¢
an electric i he  heli ) b, per hour, At Seaham, near Sunder-

oL, ’”m’”ﬂ“h

y | psm., 28'645 at 6 p.m., 29°105 at 7 p.m.,

3.0

m,, 0'700 inch at the Point of Ardnamurch
: ls:u;? R:L, 0'590 inch at Kyleakin. To north and
south central path of the storm the fluctuations,
t : large, fell far short of these amounts.

Europe generally, 20 miles an hour ]
'."; it was often less, though sometimes fv | of lmpuﬁlt! to which River Water is Subject, and the Means

The storm in question, from four to five | whereby

rom

and 29°342 at 9,| tion there of the Firth, Dr. Ro had

pm, l|I).u-|. barometer | no doubt that the vertical effect of the wind resisted by

rose 0°460 inch, or nearly hall an inch, That this extra- | water below dand thuum of the head above would

fluctuation was no isolated Rhmmenm is shown | tend to lift up the w dge off the mshn. On F

thouse in the vicinity. | 2oth, 1877, a storm was recorded at Holyhead, the gusts
rose, from 4 to 9 p.m., 0790 inch at | which blew at the rate of 200 miles an

Barra Head, from 5 to 9’6%:1“ 0681 inch at Monach, 0'760 | November 16th of the same year there was a storm which

at mg fto 9 | blew at 180 miles an hour,
an ; and from

R that only 10.1b. are foot had been
,Engh wﬂ:l considered the mal

wind : cers ‘matter, .
he !niined they had that ‘with towind.

pressures they had 1 upon ‘could

place any dependance, except the old tables of Smeaton,

SCOTTISH METEOROLOGICAL SOCIETY, Tﬂib e :!orhn t;h&:umn ‘:: :IwNwind at from 7 Ib. to
Tux GrEAT StoRM OF DECEMDER 287TH, 1879, ooy i.,.y mﬁm g "mm o

At the meeting of the Scottish Meteorological Society on | Professor Rankine, Professor Piazzi Smith, and Dr. Robin-
the toth ult., a p?u-mmdou * The Storm of December | son, Armagh, the last mentioned of whom had stated that
a8th,1879,” ay on which the Tﬁﬁdmfﬂl. by Mr. A. | the gusts of one particular storm, which was half a mile in
Buchan. In two the au , that was the | breadth, blew at the rate of 125 miles an henr for six
most remarkable British storm he had ever examiped. | minutes continuously. ‘What would become of the Forth
These were (1) the e.'nnordinige fluctuations of the | Bridge insuch a gale as that ? But of course the bridge an
‘that occurred durin me it Jasted, and (2) | at present de wis not noinoi on, He had that from the

the I:ridlty with which the cyclone advanced along the sur- | Board of Trade, The report of the engineers had been set
face of the earth, The barometrical fluctuations were quite | aside, and the strains as yet were still unsettled. As to the
extraordina mhl central pathof the storm from Barra | pressure on the Tay Bridge on the night when it fell, the
Head to Wick, bnmelrig readings at Dhu Heartach | wind would, of course, blow with mw force down
s y twelve miles south-west of , reduced to 32° | the conical valley of the Tay than it iinthe MI;-M.
sea-level, were in inches, 29613 at 10 a.m., 29'405 at | according to Dr. Robinson, nearly one-third to be

| noon, 29205 at 1°30 p.m., 28:905 at 4 p.m., 28:705 at §'5 | added to its velocity near the bri owing to the contrace

£
£
7
11

CHEMICAL SOCil!:_TY.

in the west, across AT the meeting of the above Society on March 18th, Mr.

. The average
was the

| p.m., travelled 30 miles ; from five to six, 45 miles; from

six to seven, 53 miles; from seven to eight, 70 miles ; and ondemning or in Approving the Supply of Riyer Water for
M-ﬁtﬂ nine, between 60 and 70 miles. It thus ap- ddnking..‘mfpua. 23y e il

between seven and nine o'clock the storm ad- I. Analytical Details of River Waters. River Thames :

0 wiles. This had no conneetion with the velocity | The author gives table showing the aoupnal;l:l of the

‘Warren De La Rue, President, in the chair, Professor Tidy
rate of the of the storm in the United States was | read a paper on River Water, ;
about 26 miles an hour. In Great Britain and in Western The suthor discusses the subject under three heads. I.

ordin Analytical Details of River Waters, Il Thevarious Sources

ve movement of the | Thames waler as ed to the met

to §5deg., which was the mean temperat

une. was another t which made the | organic and nitrogen, as
one. As to the | land, nitrogen as nitrates and nitrites,

of the wind, Mr. Buchan mentioned that at Bidston | chlorine, sulphuoric anhydride, hardness befl

Here, then, was a case of wind with a force of | ducest
at least, and it must have been

Szes

ure of | matter, oxygen required to oxidise

Observatory, near Liverpool, in a storm twelve years ago, a | boiling. The solid matter 15 at {is highest
w pressure anemometer, which registered up to jolb, to | 21°63 grains per gallon, descending regularly to August,
dnch, was driven up to its full . :

urity is Maintained by Nature or may be Effected
Art. III, The extent to which Statistics warrant us in

came a rise of tempera- | 1876, to December, 1879, The details given m:nﬂ”m

1&5 D Franke
tin F-huwm.f

e and | 1824 ﬁlm per gallon, whence it again rises, Boilin

hardness to less than one-thire

on twenty-seven diffe
was found to be very nearly double the
intends to turn his attention to a

£

£i2

to January the chlorine is under 1 grain per

!
7
5
o
e
g&
:
2

becomes ‘he

has estimated the ved in filtered Thames
ferent otcasions.

during the winter months (2 and 19 cubic in

solution during the summer months (1:19), T
further

G

above that yn;suxn oce a gust of | Fe to August it is over I grain gallon.

wind at Australia, lasted two minutes, and | quantity of solid matter is no gauge as to organic. ydlr
¥ of 150 miles an hour, Taking ujudmm “yﬁ required, The testimony of the
“ten its rate was 112 miles an hour, Asto | results ed with o!'im process agree remarkably
&n : ¥ lowing facts had | with those obtained by the combustion process as has

comm Mr. Scott, of the Meteorologieal | already been pointed out Bma author ; same sto

Office, London At y between 6.20and 7.20 p.m., | being  thus told two absolutely in expari-
the maximum velocity ol the wind was 71 miles an hour ; at | mental witnesses, author regrets the f with

£
Eet
238

25
2283
§58

._g
Fa
E

=
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are back ; 5 short distance
ishes, vegetation Is luxurlant, fish abe
: , and no trace of black deposit can be soen
Thus the river Soar, at Leicester, ix black with sewage’y

every form of filth ; in nine miles the
of the stream has entively disap
Such exam, prove t

1

0 Tran Ly
that nic matter is not “the o
ofn ’_:rwgamh _“nm% does not for mament
?mm the nccuracy of the results, but st disse
rom the conclusions, and submits that analyses | ing 4
s, suspo nded | rediction of ovganic earbon and nitrogen between two spots
wmall, le of estimation, Although | are'of much greater valne thau any analyses indicating the
i low summer level, is brighter and | reverse, Because Dr, Frankland cannot sy that the organic
: “time, the water is not of such | matter found dt B, where he colleeted liis second le,
 the petiod succeeding a flood. The | the same us that found at A, where the first sample !
uence of floods, as exhibited in | taken, and between the two spots, A, and B, a fresh | sideration,
alrend i | quantity of “matter may have been introduced. Thus
to take an illustration, six passengers enter a ‘at |
station No, 1, at station No, 3 six passengers are still in th
carriage, but unless there is evidence to show that they are
the same six passengers there is nothing to prove that 4
whole of the six passengers who got in at station 1, did not
out at station 3, and six fresh passengers get in
‘only gers are found,
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n Miy the Tath
_ e m‘tnnlion is lnld Lhus.
»_and of the * Edu-. l:ﬂd itr 21‘:::‘?1;&11:

pnhlbndnn {
; b WI}‘“P"“ °£“}°: ::Z;r:" oﬂﬂ‘,r o g ;
Loch Katrine water, ""‘W'--'lumef mina 7
%-Sa. RS, Auehrm‘m has been dbgh cnun::;, all tkﬁim in
results mnmmdhmﬂw IOM-—TO"IN science is such as to
mw gigu; ‘0188 organic nitrogen, testod by ¢
oma Munltrostn;owsi total com- | gny person conected with aﬂy
e, 063; hardness, 115, | gohome vlslﬂngtoohtdina
tl ‘o March. s6th, | It -was' light- |} '. uu af that many

contained little suspended matter,
THk C“wdxsunus ‘Comrany.—The court of assistants
0 company, to encourage the highest excellence in the
pmwma ‘the marine ¢ , have determined to
award anoually two prrrl:u f:‘!ze ‘x:ukau of the twnw--
W e with o realest accuracy or
m ulm by the Angnmar at the
y wmm.: the R ehmat v Greenwich, - The
wi}lmhto ten guineas " the freedom of the
the second prize five guim.—-(’q;- Lreis

[ IRovA Imrmmaa—-@n Tuesday next, April 6ith,
ofessor Huxley will give: nﬁtﬂo{ammﬂ'tmm-
| gt “DO%:E P ﬁmwﬁ‘ﬁlﬁumﬁ {
, Pro ve the firs

n w‘um I&dﬂ of Mo-

lectures on- ¢ Light as a
tion " ; on Friday evening, April gth, Professor Huxlay will
a discourse on ‘¢ Thc Coming of Age of the Origin of

b e .h;'&.‘zi?:fi‘m;‘??ﬁi‘.:?.::’m‘;,‘.';ﬂ"ﬁ“i‘,?‘:}iz MEETIENY FORTHE WEEK,  «

CTELEPHONE ON 19E DRACHENPELS,—As an ex-’ : "B
ent, the Gemm?ata! lnd Telegnph Department is | (Kov: %ﬂm_“ Burisn ‘m"& !l %
Jut to hpen for use during summer o telephone |~ Setury or ‘m.‘"‘;" 4:, >

W&"W o et T S
b ' on e
. the foot way of Hardtberg and Kuck- oration and Furn nitire, ‘hﬁ
| 81 sl the foot roud by of Eirdiberg and K- | ok, .._;:,

e R
time ago of & uilwn the Ko
0, 1t given np’gtha wxmr.rma.* iy A |
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Scﬁmﬂ Eh‘u:ttm.huﬂt m]sﬁrm.

" the 27th March, Napier, Shanks and

1l lautiched at Yoker an awning-decked uc'mnnf _

50 tons, bein mﬂnf two constructed to the order.
mu‘uﬁm Go., London, for Messrs. J. Ro

and Co,, Barcelona, This firm already possess

neatly thirty steamers, to which the new vessels built

D e e avetd

throughout to ;
lhs:g‘lnda. Onmv‘l‘nglhcwmmimﬂﬂ ned th

Vanadis,~On the a7th March, Messrs, Ramage and Fer- |
launched the yacht, of 300 tons
measurement, the property of Messts, Hankey and M‘lver,
of London and Liverpool. She will have compound engines
of 6o-horse power by Messrs. Walker, Henderson, and Co.,
Glasgow, a steam windlass by aniuémt.. and steam steer-
ing gear by J. H. Wilson and Co. !
new steamer, named Zlcaro, of about 1000 tons, was |
launched on March 31st, from the dockyard of Messra. A. |
M‘Millan and Son.” This vessel was built to rof
Messrs, Olano, Larrinaga and Co., of Barcelona !
for trading between these two | :

duplicate of the
lé:ﬂle&;ld-l h&* '?5:?:0
W,
eylinders im . :
feet, the first of whi o !
expected to have her trial trip carly nest week, |

. TRIAL Trvs. :
1 —The le-steamer, Copendager, builtand |
Gpmtr o

E H——
JAV. e ] engined by Messrs, itz, Coulborn and Co. in 1867 for | 3 i
m “ROH’TEOTURE' the malllznice between Copenbagen and Aa:lmul,h?ﬂlﬂ | B3
been found her owners too small for their Iy«
g, has been lately returned to the boilders
for Jengthening by 13 feet, ndiot: ughgu‘w o d |
increased passenger accommodation.  On Saturday '
went her trial between the Cloch and Cumbrae Lights, and
; Ve Funs.

iF

g

pany, ol"Copeliha“'.h ,‘if :md,imm;.'ﬂ?ﬁ' '
])fﬂ".d 80 sUCcess that company now 4,
steamers running in different trides and on ;nn i
to Great Brital
orway, Sweden,
and’ is the larg




&ﬁm}b and m G:m- Bmm.u Rovsi

> ‘We do not thiok the wlhermld have done the world

m methods ’;r the h?t‘udid%n
truths revealed t. 3
At ) new prnol‘m'm dmmuﬁt:dwmm
| forall time by the T‘nl foometer em
el - i;:i,aml.o!' course, nninul;lllgibh.
h ‘give some idea of pract geometry before entering on
’m ol g e e s e o
| mecessarily an innovation on Euelid, and is now commonly
Euﬂnd in_good schools. It is quite another matter to

A | llels as the scientific base, and from that base
I -hm leading propositions in geometry,” with a
i vhwtnhnnmdlm at onge to problems in mensuration,

| Wave and Vortex Motion, TuomAs Cralc, Ph.D.
© (Van Nostrand’s Science Su!n, No. 43.)

LW By ]. D. C. D Roos. (Ditto, No. 47.)
p,é and Draced Blastic A rches. By Wu
CALR. % o (Dl“@l No. 48 }

i mm Motion of @ Solid in Flwid. By Truomas Crate,
Ph.D, (Ditto, No. 49.) London: Tritbner and Co,

Fot.‘ﬂie reading of works of abstract science there seems to
ing upa populu taste in America which will give
lic one point of contact with
tle volumes, the titles of which
H&lnn form part of a long Issue of works on
Hr. l). Van Nostrand, of New York, finds it
They are limited in extent, and
nwnujnmtmut "but 0o effort is made to popularise
thu,lnzhudhﬂynmnnhcmd. while they are free
from % . It is impossible to discuss
hat | I : nl‘mnu zo vrhat we are pleased to
on | term fhe | 1 tunilhrity with
| y hi:.umwl!y accordingly tmp
¢ ¢ granted | two works (Nos. 4 l.nﬁ
above), llthr 4 compact course o
~ dynamics, in which are discussed the more important pnin.u
| in the x of fluid motion,
' ] | is substantially an examination of
which i

of his
ven in it

ofwhhmo(’tlner urch, and a
: ol te ature strains and of
! lied for

+

Sovrr. Kensinaron Musros,—Visitors during
week ending 27th March :=On M . Tuesd:
Saturday (free), from 10 a.m, to 10 p.m., :
Mercantile Marine, Building )tlmab, and oth
tions, 2 On Wm!nud‘y. Thursday and Friday
sion 6d.), mtolm. tll 5 p.m u}ﬁ-‘m B4
mmt‘i.l'la arine, Bn.l\dini Maurhls, her M ons

15

il el e o the openiag. 6 --'-'. "

18,790, j.u 484, " !
GLO-AMERICAN Ertcrric ‘.l::m-
"".':‘;E" i o '.‘,.Iw.w u...u.,
to va ers for t L1 e
on the Brush system, for use in fact m
doeh, and other suitable nuhlitllmlb.
is very extensively emp
he ny is also open to receive
llmlu. ther from corporations or t or
to enter into negotiations for the  of their method
in the British colonies. G
o Tne Bnmmﬁ' o::n WoRrkMER"S la.e'r -m sett
elly Sessions on ay, twenty-two were charges
wh.hya breach of the Employers' and Workmen’s
Last week the Defendants, who are putters, cmplnyd :
colliery belonging to the Consett lm Ce 4
to restrict the number of shifts to eleven per ghl; and
one of their number having been called on to work twelve,
the whole struck work, which eaused 450 more men to
mﬂm:lw‘ e ttg::d:::h pml:’ﬂt‘::‘ oy gﬂ he
to com 1|
g, sl 5, S v ikt o
g ed their re,

SUBSIDENCE OF GROUND FROM MINING OPERAT
—At Lindal, on the Furness Railway, a railway has
droppodunrnl inches, owing to the subsidence of an iron

The engineer of the company, however, :
thc workin , and taken such manﬁomautka_nrﬁo_o' ’
means of girders, &c., as will ensure the safety of the traflic.
Alsr subsidence of occurred near Crowgarth pit

which the ol Cleator ?mxgmo m of pabwey
w ator an ~of raily
hllldmw:hm!nnd?en‘; tikh m&‘:{ aggons of iron
ore’ w were standing at e t
tunately no other damn dgLa. T&. rinkage
"'ﬁ" uﬂledLby working wimn m'-‘e beneath, ‘ﬁl
EAVY LossEs ON WORKING A mmuu-—
directors of the Thorpes (rawber l;'dl Colliery Company
have just issned their annual m‘t kg-
be stated, work two ries wm The
ltlte;se& ?f n::}:untl, 4 h}g}«t‘saﬂkﬁ& 1088
on the half~year's workings o 258 1s,
a deficit un?l:s previous 'i:nl : sl!mu

“on the

. 5d, ’I'he n ‘have paid 1 6d.

RS £ TR
01 l

o macnest BN o

?

5

T

cy stating that notice is n tnunwl A

‘Accl; tbl:? an ﬂ.o: ! ;

or unrepresent h_: as "o&“:

means o raise additional anphll. The state nt%t coal

trade in this district is vividly shown by this statement, ~
CrarLis CAMMEL AND CoMpAny (I -

sixteenth ordinary

held at the mmpmy:l A the 31st ﬂl}.E . I
Wilson having taken (lw chmr “ﬁ‘ obinson, the see -~

-

of the company, read the e . the
meeting, The Chairman in his address allud o the de-
pression which had prevailed during, at least, nine m :
outofthe twelve to which the uwuun ﬂﬂd, the
ent in s consequently h Mul 3
lny my ap &toat. The pwnpm lll :

return dum the cumnt twelve months were

gh it was
dnl lnpmpﬁce he believed a more s:
woRld b AWl When Che ARALSIING.
The usnal resolutions a pruﬁng ul'l
dend after the rate af



 illing 18 peranos
b wrt ey, i it fens el

eme “of whomhave alrcady obtamed it.
ourmeymen mxb::t New Y.ﬂkih_‘ﬂﬂ* for a5
4 seriously W.Mﬂ%%.m_: '

ng upon contracts for & work. “slove %
Eazst _gm'pien, New Ygrrlltﬁut week struck against
attempt toreduce their wages, and the emp

_{l. ey are getting 40 cents an hour

f b 3 , 18
Crda ity
mate of over 300,000 tons a year.—

dy of the late E&M e

sl tun ety

¢ by, petva vicinity.

 bones ﬂlututpcw'atdbnmdew{d

of an hour the friends went away

ors were given to have the ashes
New Yarki—New Yord Times.
:- tatal cost ot the Brockl

B men employed in the iron
u:;i;' The Pittsburgh Pittsburg. 'huyull mill at
k been shut because of i

Allo, and oilier furaaces. in. Basiern
have been striles resulting in about E_:I per

and considerabla uncasiness




Coal Company (Limited), whu:“o
, they are now being put a
i, mﬂl be blown in as esrly as
works mum{ with

,%ﬁ,w&bﬂlﬁum
o Soemarkinalio mnumrawy*rdx.
I m@ "]-uw;iemrﬂd it

W !

ig”
:

i recetpts, Ak, com with the
) la',:fm‘p ious .w%mta to
) for mineral

M L ' .
Gireat Westom i

‘which broke the camel
ing companies have been hes
Eangiag 1o the ‘Grest " We
' o the Gr ;

) 'egtl-azoulynl the em

& more direct route - hitherto
the midland distric -

d b ersiste
sherrie E ::w 6 :’.?;of;. '57:.?*
G28.3 No, 1 Kglinton, 60%.; No._d;
ments of pig-iton from Seotlan

17,555 tons (of which 12,512 tous went.
wise. &Q. lr:l W’ll

1660, cast iron at £1
énﬂ:‘z mmif,
sugar-making
in the stock ulf pdgdtw‘. in
now 439,013 mdtham \ocal s
proving, though wwmm‘m@'
bé!.ﬁ 3;12 4? stna coal of

erable exte Em W
“‘!dm!ﬁ‘d Lﬂf eﬁfﬂr Lhe

isequence of the holidays, was
R R

es
much atténtion being paid to busin

I
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;
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the
erestin t

‘country, |l '

to , and the other moiety has
atrlotism, Next week, however, Mmp%m a8
ell ns employed, will have to make amends, ere i

~sufficient to be done at the forges to demand that there

‘shall be no delay. A yeor ago furnaces might have
been damped , and mills thrown out of gear, and ham-
mers reduced to solemn silence forn month at a_spell, and

1he inconvenience—so habitated had
to enforced idleness; but now the case
There arc shipbuilders’ and railway orders
all expedition, and there fs the likeli-
are !:ubuu;“hd. t:o polllic:lnd n tat‘l’o:
# on throuy t al:lfﬂl t
uomldtghhn a4 to who in futare shall
reanimated trade and commerce that
wperity may be confidently relied
0o doubt that considerable quantities of
; both best and common, are now wanted
jand the reeent firmness of our forge~
in the matter of quotations has not deterred con-
: orlslifre iron, proverbially im-
‘on they are, are now more than ordinarily firm,
ing recent fluctuations in the

3
;
:

:
1
i

g%k
jail
L
iz
Iz

-

i
?}:

o

I

&3

i S

H
Hl

A St i
not . a 48 to 52 per .
cent. ; refined alkali; 52 per cent., 2}d. Tess arper cent. ;

cent.; soda

bleaching powder, £7, less 3} per ;
1086, less 2 cent., and other articles in Fi
lscmﬁde;'t: ibepfi;ved that in a few weeks t will be a

renewal of the briskness that a few months ago

this important trade. Since the great revival of the iron and
chemical trades the demand for Tyne-made fircbricks has
much inoreased, the wear and tear on the activity
of puddling furnaces and chemical es being of course
much enhanced. Cowen's and Ramsay's bricks remain at
5, thousand, but other brands, which have for some
mumu Jow as 385. to 40s. are on the rise, Those of
the Walbottle Coal and Firebrick Company, in consequence
of the plenitude of large orders, have been advanced to 456

per thousand, There are no new features in our glass and

other trades.
NORTH LINCOLNSHIRE.—The close of the
district

?muﬁndsm iron and ironstone trade of this dist
ully as active as the opening. Activity is evident on every
hand, but prices do not keep up, and quotations are now 10s,
tonlower than they were a {ew months Neverthe-
a feeling is entertained that, with a y business, the
activity of the district will be further prolon, The out-
put otyl.he district is very large, and as the
well up, effortsare being made to blow-in additional :
Six months agoonly two nutof the twenty-ope furnaces erected
in the district were in blast, but sixteen are now at work,
The Messrs, Cliffe amm to blow in another furnace
as early as possible. the Trent works the operation for
reconstructing two new furnaces in the of three old
ones are g, but some time must e
but th lapse before the
work is accomplished, On the other hand, the
of the raw material for which the district is so extensively
noted, is very large. The output of ironstone was scarcely
ever 5o | as at the present time, for in addition to the
home requirements, a large tonnage is tched daily to
varigus parts of the mnuar. incl &
places, This, together with the coke
to greatly increase the mu&‘ of the railway

i

days, grvﬁhanwnl election, have caused almost a
business between

: and sellers,
been done at the mills ‘the

worl

3
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5, Carondelet, near St. Louis, which
time since, have been com-
- oy el g e
or stecl,

become members of any trade union,

to take heart of grace,
y slackened. The out-
cases bought their
to realise enou
the perturbation which has
t cannot, however, be foreseen
ased. Some believe

uM.~—Makers are beginnin

ar on the 23rd inst. :—*The Association
to deliberate on the condition of the market,
certain indecision has been noticeable in
fortnight preceding the meeting. Forced
ave the fiest impetus down-

increased
England and in Belgium.
very narrow limits
has been merely the natural and inevit-
tive reactionfrom theextreme
trade, The rapidity of that
to conceive extravagant hopes which have now been
and ors are compelled to make abatements
wl:'i;h pmdnl::'n have mmlm:ern. The in-
, therefore, been me ue toa e
will soon have mnd-toi:!.st. Dud::ﬂa
yindeed, orders have been coming in more freely,
with the usual course of the market at this
. Important customers in India, China, Japan,
tates of South America, who had discontinued
orders at the beginning of the revival, have come into
market again ; and the presence in
ts of foreign firms is a characteristic and satisfactory
and t
which has been checked for a moment by
causes.” We are not quite certain of
we are very sure indeed
Association has been

large share of ¢ of ence ; but so far as
of lhe&-ncexl}nn worth anything, it is

of speculators
by

the country of the

a commission ;f

cn
to dnlormlnsf the

to meet

contracts cleared

of weakness in the
The same
France. This

pidrise of values
cuused specula-

hable witness.

an English one,

at1

mtz:l an end, and comfort is

an average profit is made,
otElhe Uppﬂ“;lf«ﬂn

t Of i
The Royal Testing Tosttution (m

Versuchsanstalt) at Berlin, which has been formed in ¢on-

nection with

Berlin Technical i
fully constituted, and its statutes have been

first is as follows :—' The

Royal
ing the strength of iron and other

Kr;'hoed under
nected therewith.

gh ..Behooh. !.l now

s and

control of the Ministers m
the oversight of the Technical High School, and is con~

for
Its purpose is to carry out tests and

ents in the strength of materials in the
ntific ani:uhﬁc interest, and on the demand of the civil

authorities

Sournal a
posed lia
e

xposed to continuous

rivate persons.” The statutes are twenty,
six in number, l:::cl are dated Januvary 23rd, AR

Professor Bauschinger contributes to the
per on a subject of great

intevest—The sup-
ty of iron employed in constructions
shock, to assame a

in which it

structure.  In the summer of 1878 the wwm%jn at
ﬁ;mber;. first put up in 1829, was overhauled, and three of

were tested for strength, elastici

‘:& &ec. The
results obtained from these were compared ﬁ:mk those got

from a reserve chain made at the same

and place

as the three first mentioned, but kept carefully by,

and also with those got from ‘:dncw chal

factured at the
s

similar as possible with those of

same  works

N manu.
conditions
the four fore«

going. No ground could be found for concludiug a change
of structure or loss of elasticity during the half-century that
the three first chains had been in use. Similarly, bwidr-
bolts; tested by Paul in 1852, before put up, and by

periments in 1878, alter tweniy-live years' strain,

showed no structural or other alteration or any loss of

strength.

Cast-iron roofing, in the sha
has been successfull

Ironworks, which,

earthen tiles,

Jr introdue

of various styles of sl
InGommyh; theﬁm

uring the last three years, has supplied
roofing equal to a total area covering 55,000 square metres,
Some are enamelled as a protection a
sake of ornament, In other cases a covering of asphalie s -
used. Iron lathing and framing is made for wse with
them, and they can be laid on wood, being lighter than

Professcr Gronemann, of Gdttingen, has propounded a
theory of the aurora horenlis resting on the presence of masses
of iron dust in the polar regions. Polar soow has been

found to contain fine particles of
from the atmosphere, and it

fron, evidently
Gronemann's Mut:::

is
that these masses of particles deseribe a path round the

and when the earth crosses it

more especially

come lum as

particles are attached l_t.m

by its poles. Being carried swi gh
the a m.tia Igziubyﬁiel it

the case with

against it and so be-

" N&‘lﬂ-
old has found metallic iron, cobalt and phosphorus in
:jnmharsmm ; DLl
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NEW PATENTS.

range from No, 12

March 23rd, to

NEW APPLIOATIONS.
B, Fenby, W

Boor Drawing Apparatns.—A «ﬂmm R
Braid and Lace Machines—A commusication.—~d. ZHide

Borings.—W. Edwards, Bivminghan,
88, — A communication,

Composition for Decorative Purposss.—G, Hrown, .
1877

Koo

tr.

, with the.

to No. 1 the from -
-y 293y belg the snicley oty

- R,

Cranes for Wor'cing Buokets, &o—~%. #. Wilsow, Liver

poul,
h Kneading

SR L) . iy
8, Ohegques, . H. Robinsen, Dudlin, 1042
m:-.nmm 7. 4. ’m_

bic Motors,—~A communication.~ %, HM

1246




¢~ A communication.—C. D.
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RICHARD HOLLIDAY

: HYDRAULIC AND GENERAL ENGINEER, .
“NEWTON STREET WORKS, BIRMINGHAM.
Maker of the “SPECIAL " Horizontal and Vertical, Steam Engine, &c.

AGENT FOR THE PATENT “BISSCHOP" GAS ENGINE.
ALSO FOR “HEAP'S PATENT" SCREWING MACHINE FOR TUBES AND BOLTS.

5 B. M. RENTON,

Iron and Steel Merchant, Savile Btre'et Shefeld,

HAB ALWAYS A LARGE STOCK OF

BESSEMER RAIL ENDS
OLD BESSEMER DH RAILS

all parts of the country, also Bessemer Billets and Blooms of any size and for all purposes, Old Steel Tyres
?w s.h ol mhu, Old S :r:" Old Files, Cut Bessemer Scrap and Spring Ends for remelting, English and German
Wﬂl Swedish and Ruuim Steel Iron and Box Ends, Swedish Nail Rods and Bundling Iron. .

JOSEPH PARKIN
IRON AND STEEL MERCHANT, sy:rn:m

" nl"‘

A large stock always
an hand of the following Mate-
wlals ;=Double-sawn Rall-Eods of ali
soctions, OId Steel Tyres (whole and broken), Old Rail-
way Springs, Bussomer Blooms and Billets , Plating Bars and
ordinary Bessemer Nara, for all purpsson; Cus Hassomsr Serap, Spring Ends,
#o,, for crucible malting.  Also large qmlllin of Nessemer Scrap Rail Ends,
Nﬂ. Ends, &, for (Martio:Slemens) re-melting kept in stock at Porta for sh

NOZZLE AND STOPPER

FOR ORDINARY AERATED WATER 'BOTTLES,
(Horner's Patent),
The ooly Patent for utilising old Ilolt!u Converting them into Patents, saves Corkl,

Wire and Labour
No Leakages. Easily fitted to any Botile, Nonlu and Stopper can be used agaln
if Bottle broaks. Cost saved in one season,
I-:i:x‘i:ulchu LG Fan‘iu{vl’pl:;‘. .
an!-‘ &m«- ashers, 148, pnr gmu oxelos, Stoppors an afis, per groas,
&‘I“h’ ol Plated Noxsles, on, Extra if Nic :lﬂl'inlﬂd Nozzles, ' G4, 6& "
8, 410 20k, £10 104, Bottling Machines samo as Home. 4

Iulalm. 5?
Royalty, £5 $s. per unnum. No Koyalty,

SOLE PROPRIETORS-DAVENPORT & CO.,

SODA-WATER AND ICE-MAKING MACHINIETS, o, HIGH HOLRORN, LONDON,
Ilustrated Oatalogues Post Free to all parts of the world.

WILESS PATENT LOCK  NUT,

ESPECIALLY SUITABLE FOR RAILWAY FISH BOLTS.

) The advantages of this Lock Nut are as follows t=Simplicity, cheap-

i ness, ulnm h, locking on any portion of the bolt without in nring
thread. u\ shows a RAILWAY FISH NUT with saw-cut partially’
closed, lu g been previously tapped, and it is only necessary to screw it

upon the bolt in the ordinary manner, when the cut opens and exerts o
sufliciently strong spring friction to secure the nut from slacking back

vibration.  Fig. 2 shows a nut fitted with set screw, which is more appl
eable to steam en and other uuchlm;y , especially when the uul.l are
above 1 inoh in diameter, but below that size it is recommended that they
should be of steel and apphed in the same manner as the fish nut, thereby
dispensing with the set screw.

For further Particulars apply to

JOHN F. WILES AND CO.,,

18, FINCH LANE, CORNHILL, E.C.
NB Lhno umdmhm&;tlmlom & BONS, 1'n.mghlt. Southwark, 8.E

~_ JOHN KNIGHT & CO
" COOKLEY IRON AND TINPLATE WORKS, NEAR KIDDERMINSTER.

9 of REST, BEST n:sr. and CHARCOAL IKOX in B Bota, ol Dbty nsedd st G NG
m dixionsions up to 96 by 48 inches, Special qualities of Stamping Shasts, Cold Hatied g Chioe:

RANDS ON IRON AND TERUNE,

KMGHT'S OHARGOAL. KNIGHT‘S PLOUGH. KNIGHT'S B, B, KNIGHT'S & I(Bl}.

GOOKLEY DS ON TIN AND ON TINNED SHEET TRON,

RRARDS
KNIGHT
C EY c
OHA§OOAL. CHAR%OAL %8%& RE
LONDON AGENT-ARTHUR BIRD, 81, GRACECHURCH STREET EC.

“"‘rsop '%Hﬁ%fu “‘W
'MILLBOARD, IN SHEET

o.cuh&uﬂwﬂu-.!vld-, ) ;
AND FOR GAS ENGINES, =
Rell's msm Preventing

"!f'pnhn an M A mm
omm g mmmm N%
mf"' {nn particulars umo "rum cu-ami- '_ﬁl‘

THOS B. CUMPSTON aaﬁ

mxsmm.!-mﬁ.

G RK w
OFFIC ﬁ.f.’nu
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AT

(BY ROYAL LETTERS PATENT.)

THE  BEST METAL FOR

Sole Manufacturers,

[ BEARINGS, SLIDE VALVES, PUMPS, STEAN nmﬂ&

SUPPLIED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, & &
For Ingot Quotations, see Price List of Metals in this Papsr

10, SUMNER BSTREET, BOUTKWARK, LONDON, SE

.

THE PHOSPHOR BRONZE COMPANY, LIMITEE};

99,

JOHN H. AUSTIN AND CO.,

LONDON,

CANNON STREET,
SUPPLY IVI RY DESCRIPTION

ments, large or small,

OF

K. Gy

RAILWAY MATERIAL.

MINING COMPANIES, CONTRACTORS AND OTHERS are requested to send full particulars of their require=

OLD RAILS AND WROUGHT OR CAST SCRAP FOR EXPORT.
STEEI. ﬂll IIII'IN Hlll.s BESSEMER CROP ENDS, OLD STEEL IIAII.S &c.

'HALF-SPLIT PULLEYS OR
SPRING DRUMS.

18, Dundas Sftreet,
GLASGOW.

|

82, Ludgate Hill,
LONDON, E.C.

Simple, Light, Elastio, Strong, Durable & Cheap (Mackie's l’atan.la).._';

WILLIAM LINCOLNE & Co.

*s To Save Both Bands and Belting Use “LL" Belting Syrup..*

TRANE

MAKK

MANUFACTURERS OF -
ROILFR TURE

The Weldless Steel Tube Gompa.ny. Icknield Port Road, Blrmmgham. :

KYDRAULIC TURE WITH HEXAGON SOCKET SCAEWED WITH RICHTMSLEFT HAND THREADS )

Pa,ﬂtent Weldless Steel”Tubes

For Boilers for Hydraulic Presses, for Bushes and Collars, Ferrules, Boring Rods,
v Oonplmgl, Axles and Shafting, 0011!. Air Roservoir and other uses.

e

FIIRE and POWDER.

—m— ——

moderate prices by the manufacturers.

DEVALLE, PELLI & CO, 11, Via Alfieri, Turin, Italy.

: ll‘ﬂlﬂu:llhle and Self-lubricating, for Stufing Roxes and all kinds of Joints of Steam-englnes, supplied of the st quallty and at

e s ————

1

¥,

feoe &mmwwmﬁ:m:g:ﬁ

(ESTABLISHED a7m0).

JOHN STANIAR & CO.,

Manufaciurers by Stoam Power of all kinds of Wire for

W& FLOUR MILLS, RICE & FLOUR MILL MACHINERY,

Wire for

LEAD AND COPPER MINES,

;mﬁmwliqm.»\lw:

m Gm&q*ﬂalqd f‘)\ LN

MANCHESTER WIRE WORKS.
NEAR VICTORIA STATION, MANCHESTER,




. . BRIOMWN.

APPLEBY BROTH‘{
ENGINEERS, BOILER MAKERS, BRIDGE BUILDEE

MAKERS OF STEAM AND HAND CRA

Hydraulic Machinery, Steam and Hand Travellers, Steam Pﬂe Driv
Ships’ Winches, Bridges, Roofs, Girders, Railway and Gontmcmm’

. ik o

b e BT

“-

STEAM TRAVELLER—F

89, eamm ST, LONDON ec




n } BOXES and ALL KINBS of 301

Company's Patent R hts, and all partios offering mc

kis nﬂ Jointing d by the Company bear t]io:r mq.

NTING

give perfect satisfaction.

leoﬂheh goods than the fact that lh have baon more imitated lhnr‘. my uncloof the kind hitherto in use. Hngl are canth
; “ forcunle rénder themaelves lia ble to pmnudlngo ulaw

* Mark, without which none is genuine.
R 'fIﬁN from the PATENT ASBESTOS MANUFACTURE 0., Limited, 31, 8t, Vincent Place, Glang'ow

rhﬂll all such

GOLD MEDAL,

PARIS UNIVERSAL EXHIBITION OF 1878.

B8 g 7% ] %“m"huﬁ%m%ﬁzif ﬁdﬁoﬂ‘ﬁr

HORSFALISS
PATENT COMBINED BOLT AND NUT FORGING MAGHINE
bt ORGSR
. Makes NUTS, cither SQUARE or HEXAGON, Emﬁ’ﬂs f“ﬁ Eﬂ?z SLMATERIAL in PUNCHING | GUARANTEED

NO SKILLED LABOUR REQUIRED TO WORK THESE MACHINES.
Brer 60 of these Machines have been suapplied to Bolt and Nut Manufacturers,

Engineers, &o.

'amm i
it T g
M.M. & Co. //4‘9/0[

PENDLETON MANCHESTER

CTURE ma BALE & HINGE STEEL, & IRON HOOPS, COOPERS'
] &%ﬂm & HORSE SHOE IRON, MADE FROM BEST SELECTED SUR AP

2 m MAKERS OF ALL KINDS OF IRON WASHERS.

R ——

 REVOLUTION IN MACHINE BELTING.

Qﬂt!*}:x&,vlt PATENT COTTON MAOCHINE BELTING
y FROM ONEHALF TO ONRE-FIFTH THE PRICE OF LEATHER.

w ml COBBETT, 60, QUEEN VICTORIA STREET, LONDON, E.C.

Short length for trial supplied at wholesale prices. (No post samples.)

_ ':r HE gm,,
Steam cy/mder OB%

O.A_KB.A.NK

and Valve O0ils,

Condensing Marine and Land Engines.

RE ey HoNOURABLE MENTION PARIS EXHIBITION, 1878.

5 1 L Oils, G ralt&lt Lubricating Power in the Market, and not decomposed at 600° Fahr.

s--xm Loadenhall Street, London; D, Taylor, 1, G
pYe Liverpool J.'“B‘ Gﬂar 2‘8. Waterloo Street.t'Ghis‘o . 3 A
SQLE MA'N UFACTURERS,

y _z OIL COMPANY, LIMITED,
lmu STREET, ausm

Thomson's Patent Winch, Block or
Huoist, will raise a n thines
quicker tha lI\ his :amn Screw' Block,
whore light lifte are required, say 5, 10,

Rt e Xy

COMPEGNIR,

'm@u AND GO, ENGINEERS,
V' RARK GLJ!SGOW
- &mnlthaymm

FOR PRICE AND PARTICULARS APPLY T0 THE
SOLE MAKERS,

GREENWOOD & BATLEY, ALBION WORKS, LEEDS.

NORTON'S PATENT

" ABYSSINIAN" TUBE WELLS

LE GRAND AND SUTOLIFF

ARTESIAN WELL ENGINEERS,

BUNHILL ROW, LONDON, E.C.

100,

C. RUSELL & CO

2, TALBOT COURT, GRACECHURCH BI‘
LONDON

QHP{E’"’M }£45

Dclcrgptwa Lists of lar
gizes on application,

.........

PATENT LAUNCH BolLEns,
With Oireular Fire-
NO STAYS IN I‘th BOX

J. BLAKE,
BRIDGEWATER IRON WORKS

Prusia ¢, Oldbam Road, Nanohostar,



: GEO ANGUS & C°

SHEET IRON,

BRANDS—

" BALDWIN-WILDEN " AND “SEVERN.”

STAMPING SHEETS, BUTTON IRON AND SHEET IRON, PICKLED, COLD ROLLED AND
CONTINENTAL AGENTS :—JOHN R, WHITLEY and CO,, 8, Place Vendome, Paris,

E.P. & W. BALDWIN

%ﬁ’:ﬁf N EAR ST ﬁ
" MAN'I!FALTUHERS oF TIN PI ! TES o ¢ ‘
WH “WILDEN” “UNICORN” “A

b—— —- e —
MEMORANDUM FOR GAS COMPANIES

'TORBAY AND DART PAINT 00.
(LIMITED).

Sotx Prorwiwrons anh MANUFACTURERS oF

WOLSTON'S

TORBAY PAINTS.

OfMoes—28, Great George Btroot, Westminster
y London, 8,W.
Works — Dartmouth and Brixham, Devon.

These celolrated Palots aro now very generally
acknowledied to be thas best and most cconomical
inwe, Uax Couranies especially have, by ex-
perience, proved that no others so tuily meet th ir
poculiar roquirensents, as they aro not ooly ux-
AFPRCTED BY GREAT WRAT and EeFRCTUALLY RUSINT
Surrnunerien Hyowooun, Ammonia, &o., &c,,

\ wl they may be applied to GasnoLoers that have
| bitherto boen covered with the umlrlﬂly ooal tar,
TRADE MARK, 1hey are ulwo choaper than other paints and
COngpusitiung ;A W0 Coars or orwuine Worston's Tounav Paint
RQUAL lll uwunm POWRR TO THRER OF LEAD PAINT, of any of
spuirious oxides that are now in the market,

nmﬂdﬂl".l’ Waolston's s unrivalled,
for Cioammovpnes, Punirmns, Scuon-
’n.ullll thi p?“l and machinory wsed in and about Gan-

arn =
i l"l}l'l I)nuN INTH, §
por Cwi, o, wt
] Red .. . e #, Bronse Green ... ...w'_ubn,
‘t." M8 16, Torbay Chocolate.., 34,
w0, Red,, j;l. 4 Brisham Mlack ... Jes,
1 Hrown ..
!'on Laowr Tiwrs,
per Cwt. No., por Cwi.
7. Imperial Brons T 19, Light Stone .. ., 30
»). Portlana Sione ., » 30, Bath ‘unnu e 30,
ar, Gray Stone ., FLIN Bnﬂ' i TS
4 are l'ulnl.l I paste, lui pald 1o any Gas-
’ ] Nﬂﬂﬂu n? ‘g-llun ewl, | but
all e abave colowrs o ba BEALY  MIXED POR ml auu:a .“n
VARIOUS-5 L ERD PALRT CANS WITH MANDLES AT A UNIFOKM PRICK Ob

A vt (00, yen on ) carrie i ny above, w consigrments ol
"m ! : -Luuﬁ'?m.m.mh aod o8 1b, By
: ing ll mmhul form, a_considoeable unng i

o in. a8 thoy can bo immodiately applied by
e RoAevuntion ‘o hien Saluers 1o iy o
pwlhm husides which h1| wiksto hnnulod _and they may al-

s the works thukl b prrimed with
“‘ hwﬁ? m?m eithor of the nihl"t&rﬁohur:.
wi Ll us m L) Coat o i, L
i I » |

.w cimen Cands Jorwarded and Inguiries attended to on
application (o

.I. em'r GEORGE STREET, WESTMINSTER,
LONDON.

¥ f

mwmnmsulom

. hj-._“
! r‘l', - m r‘&dﬂn rupullquhh
- RAILWAY # ASSURANCE
40 R '
~The O and mumul. Ansdsanse
Y Hon. LORD KINNAIRD, Cuarman.

BLAKE'S PATENT DIRECT-ACTING STE
S. OWENS & CO.

HYDRAULIC AND GENERAL ENGINEERS,
WHITEFRIARS STREET, ’tﬂ%'ﬂﬂﬂ, it

BLAKE'S PATENT STEAM-PUMPS
Boiler Feeding, for use in Tronworks, "Wateswo

&or Prosg

H 8. GROPPER & €O, HINERV.L WOBKB

_J. VEITCH

LUBRIGAEH {

T L T

Repinen Quis, ranging in  body
from Castor Oil, to the finest Sperm cially
og.-dmpmmma..o:m.
chinery, from the heaviest shafting to
the lightest spindie. Guaranteed free




MANUFACTURERS OF

Fo 'j{aq;iu; M Skﬂwm B’m!«r;. Locomotive and FPoriable Engines, &'c.,
and Shipbuilders on the Clyde, and have a large Home and Foreign connection,

wocomotive Iron Tubes with Copper Ends.

_pnmcﬁ OFFICES;~LONDON: 9, LONDON STREET, FENCHURCH STREET,
_i.,,"_} f” . R "‘fﬁw YORK: 58, HUDSON STREET.

SAN FRANCISCO: 22 & 24, FREEMONT STREET,

SIEMENS STEEL GO0, LiMITED

., GOLD MEDAL,

D
s PARIS, 1878.

- Cogtracti _'id-tl!o Admralty British and Foreign Governmente.
f’L PLATES FOR SHIPS, BOILERS,

Bk, _.' AND GENERAL WORK.

1"30

é

L J:mm’nﬂ &c, AXLES, TYRES, FORGINGS, CASTINGS,
Vdﬂm 4‘”1‘ M .Fkt M& Jor Boilers, Weldless Dredger Bucket Mowths, Iuyo!s, Blooms, Billets

SATNE S T Buﬂ, Wire Rods, §o..
‘:D. GMBELL (Sole Representative),
WESAMKMER CHAMBERS, VICTORIA STREET, LONDON, S.W.

STEEI. MID IRON BﬂIlER TUBES,"

' _mu BULB BEAMS of all Sections. “8. 8." Brand, Special Quality for

m . - .
o1l - CAST TRON PULLEYS.

As shown below or in halves,
\ made any diameter or widih,

| TAYLOR & CHALLEN,
| DERWENT FOUNDRY,
BIRMINGHAM.

Ttk

For each extrn 1 inch in widih Flummer Illurlu with brasses and bolts, planed, bored, lc Coup-
adld 1o per cont. to following prices: | lings, bored, faced, koywayod, and with turned bolts.  Loose

EDWIN LUMBY AND SON

WEST GROVE WORKS, HALIFAX,

~ Patentees and Manufacturers of Wrought Welded Boilers.
B‘IRE AND BURGLAR PROOF SAFES, &c

GOLD MEDAL, PARIS, 1878: SILVER MEDAL, PARIS, 1878,
mmvm MEDAL lTllY IITEIIHITIIIHAI. EXHIBITIOH FOR WELDED BOILERS,

SPECIALTIES IN BOILER®.
e deste-—

GOLD MEDAL EXCEL-

SIOR.

INVINCIBLE.
TRENTHAM CORNISH.
(RUCIFORM,
WITLEY COURT,
QUEEN'S.
ROYAL ALBERT.
PARAGON.
YULCAX.

. TERMINAL EBD,

And others of ackmowiedged
merit.y

RANGE BOILERS,
RIVETTED BOILERS,
COPPER BOILERS,

FOUR GOLD MEDALS.
FOUR SILVER MEDALS.

' Vuammm
THE TRADE.

o P Tusnsp ano: Bowxn. Collars of wrought iron b i turned, and steol screws.
| STOCK, SIZES, Ind PRIC Iib, drliwmd hore.
o1 v 18] g ilq #Blya byl gn|4b 54| B0 Nare, In |mhuln|land4nl MTHE! R v
el 2 3 13 3 4| 4] 5] 5] 8] 6] 6 PLUMMER BLOCK ach |of k7 r; m] 18 |18/ a8t layr
COUPLINGS i paie (8 ol buw |yl ag/ |ax | ag |9/
n n Wl 20 'S 132.(38 | 90 | 58 | 66 | g Jll’l LOOSE COLLARS....,. oa(h 2/ !E 10 ;.r| ¥9 (48] & |8/
‘3‘ Blaolvglu6lzolasTyol 181431558 SHAFTING, sup. qual. oot .. |1/5 M |3.| #o g4l graol 4

\lEATIIER BEUW

JOHN WHITE &.,-S(INS.

BINGLEY, YORKSHIRE,

Manufacturers of Main_ Leather Driﬁng Ba &uperioc

Machine Helting, Hard and Roll nngl&!

tanned and green rlckmg Bmdl Comblng '[Jut'hm fm

tﬂk. Wool, Jute, Flax, &c., and every kind of Mechanical
wthers,

WIRE ROPES.
JOHN AND_EDWIN WRIGHT,

PATHNTHES, EstAuLisuan, 1770,

M anufacturers of every description
OF IMPROVED

PATENT ROUND AND FLAT WIRE ROPES.

UNIVERSE WORKS, MILLWALL, POPLAR, LONDON
l.r\“\"lLH.SE WORKS, GAKRISO blm‘[’ BIKMING-

HA
C l’I'\' OFFICE~g, LEADBNHALL STREET, E.C,

J&J»\Il communications should be forwarded to the Birmingham
dress,

IRON. ¢ e
The new Series commenced Janudry 2nd,
1880, '

Is an lustrated Weekly Journal of Sgience,

Metals and Manufactures in lRON_ AND
STEEL.

IRON

Was established in 1823 as the ‘‘ Mechanics'
Magazine."

IRON

Has, therefore, been established more than
half a century.

Is now conducted by PERRY F. NURSEY,
C.E.

IRON

Is largely circulated on the (.unllrlcnts of
Europe and America, and in the Colonies.

IRON.

The Circulation of this Paper will compare
favourably with that of any other Journal of
its class.

Is printed every Thursday evening, and pub-
lished early on Friday morning.

IRON.

Communications respecting Advertisements
Copies or General Business must be Addressed
to the New Offices, 161, Fleet Street, London,
E.C.

IRON. ;

Advertisements for this Paper must be sent in

not Later than 6 p.m, on Thursday, '~
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W sy HIGHEST AWARDS AT Mmﬁ
~ OVER 600 SIZES AND STYLES, AND

A2 CATALOGUE ON APPLICATION IN ANY LAN
"' FACTORY, RUTLAND, vmnﬁ

F &

-‘."\,.‘-.'

URIAH NIGH _

PERSE
DUNCAN STREET

MANUFACTUKER OF

PATENT  VERTICAL, MULTITU BULAR, -

AND

CROSS-TUBE BOILERS,

With or without Engines combined.

MORTAR MILLS,
Fixed or Portable for Steam or Hore. power,

PILE DRIVERS,
PUMPS,

BLOWING | F ANS RinH M

ﬁon CUPOLAS OR SMITHS' WORK.

g M 04 ath strong, well made, and require the e \ ( ‘ -
centnirvan rours. | VULCANISE D' :

A IR VORTEX TURBINES, PATENTED

Mg { “-hw means of utilising water-power. e Subuilute ‘m
STEAM ENGINES, CORN MILL MACHINERY, %'
: cer nt suysi—

WA " Mlusteated price lists on application, st w;In‘ht:‘h:n w.’ﬁ,}“ f%thm;ﬂ inch ¢
strokes, and raised 74, clacks were
lnwu-knhmuodly:. wilhglullpenh.

MR e e

L KEBNDATL D S Yt o

dition, find it very satis

. SIMS AND HEAD, *%“ u&uw.&ww

" I. . T Al-).' M “munl Mt ss h“ m =
Py MW MANUPACTURERS OF THE BEST " m i ?OLB AG?;TS —

lmmm MACHINERY, MOSSES AND MITCHELL 53, Qusen

{ mmmmmm SOILS,

ot 3

R “m CATALOGUES ¥REE HY POST ON
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RIGHT 'AND C0., LINITED.
Heptune Forge, Engine b Bnlhr M
T|PTON, STAFFORDSHIRE

And at 147, QUEEN VICTORIA STREET, LONDON, EC,
Solo Makers of Berryman's Improved Patent

UNIVERSAL  EXPANDING  BRASS
TUBULAR HEATER

AS APPLIED TO HIGH-PRESSURE, CONDENSING AND

COMPOTITND ENGINES
. LAND AND MARINE.

i t siccoss whith has attended the int tion of these C tod Moaters to Figh
.j,p"\f lmuumE lad o their hl!i.ng applied te Conde rming Engines also, nd an ln&mhmlml for Celn
e, pound Engines—Stationar #lnmu and from actual experionce IE:

T riliable information as to the prvc w0 wmotnt ol Saving in Boller Men ‘ n‘d al which can hn

realised by tho Judicious use of Exhaust stoam from High Pressure, Condonsing or Compound
Engines with those justly

CELEBRATED BERRYMAN HEATERS.

I'he Tuterheater shown in theabove sketch is fized at any wnumant distance &m Cylindors
in or outside the Engine-room. The Exfiaust steam from the 1 Prossure C
through the inside of the Solid-drawn ninl. Brass Tubes in the lllﬁ'lﬂntnr, ll.lﬂ m
Stoam Chest of the Low Prossure Oylinidor
N.H.~Tho application of these .!-Inleu to Compound Engines lu
power, especially where Engme: are undortheir work, and they can be ui _to ]

. ;
AS INTERHEATERS & FEEDWATER HEAT S,

6 4 ARI NOW IN USEIN GREAT BRITAIN AND IRELAND EFFECTING ¥ 'M‘
\\ ING, ll L lF‘-lK—‘\lFI.J |‘l{1l;.l"| AND ll"‘il’.[blll'\ll AL "!lllll‘l[lplltllh'l Lo

Manchester rmd Liverpool . 1807
HENRY POOLEYAND SON. |57 &
Royal ~ 1 1850
PRIZ E M E D A |.. 8 . Manchester and Lm-rm 181
e ' 7 e o Manchester (Gold). 1875
A ' RUA o (Society  for Promoting
Scigntific Indugtry)
Ayrshire .7 w1876
Highland Sociely .. , v 1879
Royal Cornwall 18’7
Kayal Manchesier Lw i
and North Lancashire ,, 1878

Bolo Makers of
Xk POOLEY'S PATENT
Patentees and Sole Makers of TRAMWAY

! POOLEY’S = WEIGHING MAGHINES, WK,

i Co al, M ing, Railway and Mining Uses.

oA | i
ShEsahy | EmREmie B‘Fﬁ%ﬁm

The system adopted by . F the construction secures great
M, and Co,, in the Construc- ,ranczs strength  and  durability,
tion of their Galvanised Cor

Jor- together with protection
rugated Tron Buildings com- M Orton i i

against  fire, Ilustrated

binesmany advantages which C Catalogues and Estimates
no other form of building and 0. 9 wsent on application when

can offer. At a minimum LIMITED. Purchasers  should supply
" cost they provide every re- ESTABLISHED OVER full particulars of require-

Mhatl, be. quired accommodation,while  THIRTY YEARS.  ments, Open Shetlfor Coveelug Targs Aveds,

EET IRONWORKS, LIVERPOOL. LONDON OFFICE: 1, DELAHAY STREET, WESTMINSTER.

—_——
— —— —
———

| ——— i e

—~LECRAN D's PATENT— COMPLETE IN TWO PARTS, From £200 per Wi
mm _TO FIT ARY MIL DISPENSING WITH SPIKES AND AI.I. I.ME PIECES.

OVER 1000 eSOttt
MILES OF LINE " Swmtmiseliiuss o —
ARE NOW o s . EARTHWORK
: LAID WITHTHESE . N~ s ..
: i SLEEPERS, e '
SHAW ‘BROTHERS BIRMINGHAM

) A.PPLIMT!@N. TO SAVE TIME, PLEASE GIVE GAUGE WEIGHT OF RAIL AND KIND OF TRKFI-‘M




ST Er

IAB’I‘ERS AND OTHER
NACE PROPRIETORS

m nkw PATENT FLINT m
Nmmcxs. 4

and Co.

. having
%\?mﬁﬁﬁ;ﬂ '

SEVERN AND WYE RAILWAY,
Tw Small Loc'nmotive
m" Nﬂmtu

Pt SEA °." Poor. *PO¥,

beLetparto{these.Jf

_E;‘?;._.m e

Mcﬂil .mlu

"'!.'u.
m’n‘:"ﬂ

!mc th.n -m
team Hammers, with or

§..a=g""%%..“‘% i o Shigbuibiers or

DAVIS AND PRIMROSE, Leith, .

Soc neers.-—'l'he
R
m-*ﬁ m. num-,

huhltw-pﬂw

ALFRED ELGAR, Secretary,
& Westminster Chambers, 5, W,

AVIS mon'rmr.
Le JOGI;?II “ IWI‘I " (IQ qu)

:wmm ot o

0’




IRON AND STEEL.

MEHE.D I'N THE YEAR 1823 A4S

«THE MECHANICS'

(ONDU("]ED BY PERRY T,

NURSEY,

(I‘

MAGAZINE?

o

—

LONDON, FRIDAY, APR[L 9, 1880.

—

Prica SIXPENCE,, 1
lana paper for \
Abroad, --’ g

E

BIRMINGHAM

=

PATENT TUBE COMPANY.

H ITWICK TURE WOIKS, Near BIRMINGILAM,
'Tou du‘-—n. Cannon Street, E.C, “

I.APWR‘I' ‘?Ddﬂnﬂl STERL,
‘BRASS & COPPKR. BOILER TUBES, &c.

FJ\IIHJCAN‘IS Nk

POUR

MAISON FONDEE EN 1844,

CALEDONIAN TUBE COMPANY,

oo.u'mmon PRIES GLASGOW,
TUIES EN FER A REGOUVREMENT BREVETES

WHE&EMM& 0ELOCOMOTIVES, &c.

sphelunx A 1us
OeoRsion liw:;
et do faire 3 la hite

Marque de fabrique déposce

mmnr msm AND SHARPE,

?0&0! DE LA PI'RSEVRRANCE
mmum ummxn, Ammu

M.M SOl 00y

'bul. pour fors & choval,
n fer pour tous los emplois,

JOHN SPENOER AND HONS,'
NEWBURN STEEL WORKS, NEWGASTLE ON-TYNE,
SPRINGH, RUFPERS, STERL CASFINGS
FORGINGS, TOOL STEEL, FILES, SPRING
qrxm,.sr NS STERL ilLotnlharunq

E————

H, II.IHUSTIIS auY IID GUHI'IIY

Contractors and Medallist
ST.EICL LONVERTI’.RB AND REFINERS,
Sole propristors and mannfacturers of

GUY'S"INVINCIBLE, 'RELIABLE,' & 'MINING'
TOOL STEEL.

Steel Forgings and Castingsof every wolght and
Section,

The mI:}lnI!oﬁ exollence and undeviating uni-
formity of these famous Brands socure an imniense
econamy in the workshep and the mine,
Invoutors and Sole Makers of the

“IMPERIAL" METAL:
An seonomical anll efliciont substituta for orﬂlnary

Lrass und maotal, belng wuch more durable
theso matoriale,

cuy's “ THUE" amten CLEANER & FUEL
EBU OMISER,

Far g incrustations in
Tand and m;'t'llu boilers. %rmmm oxidation,
socures a material savin uel, and doubles
the life of n Mlu.r.
Chief Offices ;
1, CLOAK %NE CAMON STREET,

Wonks.~The ** fal ll.l!tll uui Stool Works
Por| y Tomdon, S.E., Sheffield.
Full price Liun application.

"' Maihme:y Market.” —A

Maonthly Business Journal, Every-
one using Machinory, sellin nrhllu-ry. hnylng
l‘lubmlry or tmwtod in .il nery in any w.

?ﬂﬂ! 5, BT, VINCRNT PLACE,
orhs i 518, .0081!1!‘!: LOAN

J. VEITCH WILSON AND 00’8
SPECIAL lﬂllllﬂlﬂlll 0ILS.

Samples, 'dm. an ifnﬂlm mleulu-. on
3 GLASGOW.

Masufacturers of

~ ISAAC JENKS & SONS,

&’FRING STEEL, CAST STE F.I.. e
RAILWAY SPRINGS, COACH :
'RINGS, SHEET AND BAR TRON,

_.APER BRAKE, LEVER BARS, &,

Minerva § Heaver Works, dehmptm.

 Brand, Steel JENKS, HBrand, lron BEAVER,

m ium arket." Sing .
l:npy pon l'roe nd Proprietors—
_’ Wmu. Sm. ud bo Darlington
England).

atents.—*‘ Patent J.aw in
PLAIN ENGLISH, "ﬂl&W P. THOMP-

SON, C.E, 1878 Edition, B ) 6d 5 all
Published by P, THO N and Co;
Patent Sﬂih:ltnn and Negotiatohs for the Sale o
ta in ‘all countries, IJ, High Holborn,
Leomdon, and 6, ‘ﬂmﬂ, wverpool, "It s the
b st in of the subjegt we have secn,

and we omumrnd it to tho notice of overy intonding
patentes.' —Inon.

Spnng’ Hill, Blrmlngham.
RASS AND f'O]"'I"H ROLLING-
ﬁT%I‘? BRASS AND COPPER WIKE

HRASS AND COPPER LOCOMOTIVE, MA-
RINE, AND GJ\B Tllﬂl’. MILLS, CART-
RIDGE MILLS,

METAL
GLYDON, SHORT EOU&E asn GLYDON,

ié_QLLED MALLEABLE TRON JOISTS AND GIRDERS.

B e

HENDERSON AND GLASS,

IRON M ERCHANTS, LIVERPOOL,

g 3[ the undermentioned
A

IR cKs Imn: by the Smethwick

| Rnuli 'ﬁfn&" G’"“"

B. & 8. MASSEY, mwum

PATRNT

STEAM HAM
Received the oxey Prise Modal, Pariy,

6ot roo wally in Construction.
HASSE'S PATENT

POWER HAMMERS,
The best Friction Hammer made.

laDNl)ON'. BRIGHTON AN SOUTH-
COAST RAIL\W\Y COMPANY,

CONTRACT FOR RAI natt.wn' STORES,

T he Directors, rs of theLondon,

BRIGHTON and SOUTH-COAST
WAY COMPANY aro
DERS for the SUPPLY

an they mny
riug the twelve months com‘:’dn' it
1880, and ending joili April, l!al. iz, 1=
No. N 4
1" Biakiuly ™= Vi
l Brooms (bireh)
-’homm and Brushes

i' &Igll

7.8 kg

m (}luh k'wms

3 Cwuﬂt
14, Cotton Waste
15. Drysaltory

16, Gilass (s lp‘ll::z

'; Glass (various) Sere
Furnl of Tender and m

licath
R e I
Partios npplflu must ?um the rotation
of the form or forms re

Seacrintion of Stores foswhich “’Jﬁ %
“

Agonts must give the name an
tmm A
“ Tander fo

firm or firms who are Lo appl; at
i L
o The Drecicrais bind .-.:2».,.4 acoept

o

The Tenders are to
:mlﬁia .::d than, WIDNRb‘IJA
lowaeat wn}h&
London Bridge Termin W Mo
o be Sold Ch
K iy P

Ny, !hmlll hllu
l::d are in

’ l ‘o be Sold, an Ironworks,
in Gmmln)’. fully at work, manufsctu

B, 1, puddied iron  rods and Bnnlnn v

wire. - For lnfnruallon Iy to Mesure.

Gurowpy and  Sow, auctionars and valuers, s4,

John Dalton Streot, N

About 240 tons Galva.nmed
for m'n,m\*fagm?}‘}cgg" w! ugnb%oon

1U ol mw 20th undL "
Al n - n-'nl on und il %
on

motive Tank Engin,es

Loﬂllﬂmwﬁg m lwiq:a
s E ineers’ ;
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For Marther Particulars and Prices, apply to

D. L. SELKIRK,

CONSULTING MARINE ENGINRER ANIY BURVEYOR,

9, LONDON STREET, LONDON, E.C.

HEPBURN AND GALE

TANNLRS,
LONG LANE SOUTHWARIK, LONDON

MANUFACTHNRRS OF WIRE-SEWN AND OTHER

e Leather Machine Bnnd_s-.

LEATHER HOSE PIPES
Copr and Hydraulic Leathers, [’mmn d Hide Laces; Birap Rutts,

Sobe Muits, Viphe llutes
Their. ' Waterpr dnf Leather for Pump Buckets re-
faios its sHape, an

reimniins 5u:|ﬁ'i.‘ll\ solid Jin water, It is
in generad wie in. Mioes and Collieries, and may be had of
all Dealors dn Leather, Fach Butt Lears the following

stamp.

v @MP me-:) N
ﬂ%hnwa©@
& l'rlu Ieﬂl.ll for 1851, 18465, and 1802

! B, TREASURE and CO,

INVENTORS OF THR IMPROVED

FIRE-POLISHED GAUGE BLASSES

'l'Iigh-Pressure Steam Boilers.

8, VAUXHALL ROAD,
LIVERPOOL.

BEST FOUNDRY COKE,
Poasn's West (Durhaw) e, por ton, delivored.
Bpecial Quatations for Rarge Loads,
Awly go ). . Kun. 455 New Ouford Strest, 'W.C,

WHI'I‘TLE & BON B

'PATENT GAS-OIL LAMP,

for Lighting Tovons, Railway Stations, Iromwords,
Collivries Trim
Mivii,

Ferry A .andings,
&,

The urnes vapoarises
e Qll, converting
It into Gan,
Wt cost ot lews Lhan one
farthing per howr,

It gives a clear and
very bellliant Fight
without
smoko qr smell, and

mriag & bLght fuly U p wee by
equal to coal-gas, several  Railway
T, e Companies,

Collierien, &e.,
in this coantry
and abvoad,

—

It s e being
M[ﬂc

Town Halls,

N!

gl

'PUMP AND INJECTOR,.

_ plication to the

|

T -“-w‘-\-—v-'-lﬂ s 4

M* W

w

it !u npu-a'rlun ind :
continve 4t action without ;
uncqualied.

L

" 3

Vi |_.I;.'_‘._" L
i o \..I"_L'_J.:' :;t

" DRV A

1 IJ_' ; i ‘%‘ =4

KENDALL AND GENIM
WORKS, SPRINGFIELD

smgoam.

VICTORIA

{11 '.l_ll_q_!lnllllllllllllulu lyﬁl_!ln ul

-
= = :‘l:r'—‘
i I’WJIIFITIIF"ITI il llimIIIIIIIIIl II'I Iilll LTI LT ummu‘l‘ﬁﬂ'ﬁn

| -_ i
| MANUFACTURER OF EVERY KIND OF
B _ . Lo

THE HANCOCK
INSPIRATOR

NEW COMBINED

Eclipses all other appliances hitherto intro-
duced for foeding Steam Boilers.

Traction and Portable Engines are not per-
fect without them, 1t litts its water 25 feet with
a low steam pressure, and puts it directly into
the Boiler. No adjustment necessary for vary-
ing steam-pressures,

Invaluable on board large Steamers, Steam
Launches, Tug Boats, &c.

No sudden jolt, nor the rolling and pitching
of a vessel, will stop its action. As all other
nbpctmnnble features in the ordinary form of
Injectors are hereby ov ercome, it is an econo-

mical combination at once simple, and of&:}u
anteed efficiency, ;

Full Particulars and Price L_is_&s' sent on ap-

HANCOCK -~ INS
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ntroduced, lll.h!multufjn Jexperience in mnnnhc‘lllrmi Machinrr‘r af this clase. By it uction
dod under consldora dfam rnLunll on delivery from the mould tablo the bricks are again powetiull

ﬂrﬂfwrhth: in the kiln, thus omhrucln‘ all the adwantages of the semi-dry making, ang
cod of the best plastic made and pressed

MANUFACTURED RY

hADLEY AND CRAVEN,

WMI:GAT‘«E COMMON FOUNDRY, WAKEFIELD.

Wd’ all. of BRICK and TILE-MAKING CHINERY CLAY MILLS,
"!m ENGINES and MINING I&ﬂllél

i sm.mmr . H. CHAMBERLAIN, BRICK WORKS,’ BARNSHY

"POLYBLANK & (0.,

é_ﬂﬁml IIEII!I IRONWORKS, NEWTON ABBOT,
Manufacturer-s of

' ’A. H. BATEMAN & co.,

_ Easfr Greenwich, London, S.E.,
. Alsoat BIRMINGHAM and MANCHESTER.

= ;INSERS AND EMERY WHEEL MAKERS.
me’ ate Cyclo&;s Patent Forges
Fans. Blowers
for hand or power
Sentinel Safety Valves
y Lock-up Bafety Valves
Water G&ugas, Fusible

Hmﬁlﬁ Ben.ringa

SCALE 1 IN.TO FooOT

R, 8. NEWALL & Co,

SOLR PATENTEBS OF ;mﬂrnmm WLy
Beg to call attention to_thele mads Iron M
y for Cul:ssrimd nﬂl‘l;'w i lln for CW:@“‘
S
it ppli and ity e """'“‘m‘.:.",..m
Fencing ‘hr-nd, Llalhnlu Con
umlwumnv aans raerrepensss O Btr-ml. -'I‘,'n
G " .‘.....SI.'I'ITI.'.'I... ........ Anderst
Ghasooy I ¥ Anderion Quty.

8. E. NORRIS & GO.-

6, §7, 58, SHADWELL, LONDUN, E,
Manufacturers of

LEATHER MAGHINE
BANDS.

Exntiss Banns for
Portalile Engines,

PRLIING  AND

Leather Delivery

and Suction Hose, for

Fire Engines and Shipa uee §

Pumps and Hydraulic Leather,

MILL BAND & HOSE PIPE BUTTS,
Indiaruouer 1iuie, &2

" BLAKE'S PATENT

[SELF-CLEANSING

WATER GAUGE,

FOR BTEAM BOILERS,
PRICE £4 10s, 04,

ELEVATION, SECTION,

A is u?lmﬂnr al copper vessel supplied with steam
through the top gauvge cock, and being exposed to
the atmosphere it is constantly condensing thesteam,
thus cansing a downward flow of clean water into
the glass tube and bottom gmfc cock, and 40 ex-
cluding dirt or sediment whie wauld otherwise
enter from dirty water in" the boiler.” When the
blow-off tap is opened the clean water is ejected,
and on closing it any dirt or sediment that may have
entered whilst blowing lhmugh settles in the dirt
box, ‘B, which dirt is immediately dlsnharged l]w
next time the blow-off top is opénetl,

JOHN BLAKE,

ENGINEER,

ACCRINGTON, ' LANCASHIRE:/

Marttn and Son, . Engineers, Iron

Cot Heans, and Malloable Tron Founders, Vine Street, Vork Road,

mb¥th,

mi!clrnr_mnlsulll‘n"\rxl-:l Lnﬂté!. ,.}'-l.r“lh Mu:hlnno.PHllcnt IF.“J'
ocks, Couplings, Shafti o ing Presses; Han

¥ly, ‘-x;nlr Hevel, f.rmo.ul& %h,l‘ niy, Curves ‘Ciohs.

ings, Axle Hoxes, Hrasses, “ﬂ General Castings, Mnllulﬂo Iron

TLathe Carticrs, Screw Stocks and Bpanners.

— S

JOSEPH GILLOTT’S
STEEL PENS. ,

e e e -
Eoid by all Dealers throughout the World,

HICKMAN & CLIV]
BIRMINCHAM

COFFINFURNITUII
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MOORE & MANBY

DUDLEY.

. Lowvow Oevices s

BII I.ITE,R W

¥ FN( HURCH 8T,V .C:E.
ontractors and the
¥ fo Her Cowncil of
Majesty's  State
. Gmmmcmf " for Indiai
o m"“ll—l YH.RU. MARKS,
M M BAXOR

All Descriptions dllnrlu!u.lnml Iron of best qualities,
vis., Hars, Tloops, Sheets, Boller and  Ship-plates, Angle,
Toe, Bulb, md am Jron, Nail Rods,

g-hon, Tine plata &e., &c., &e.

TUCK'S PATENT PACKING FOR

STEAM ENGINES, &c.
INDIARUBBER VALVES, &, e

UCK & Co, (Timited) bog to call
altention to the unmexed *' Trade
LMk which mppears upon sach length
of TUCK'S TATENT PACKING, as
Ny also  wpon  thelr INDIARUBRER
VALVES, "BHEETS, NRBUFFERS,
HOSE TUBING, BANDING, ko,

& CO., LIMITED.

TUCK

CLONDON 116, CANNON STREET; ¥.C.

LivERIOOL | 48, CHAPEL ST, Wonks: LAMBITH,

BICKFORD'S PATENT SAFETY FUSE

Vor Conyuving Finn 1o vin Cranon e Beasring
Roeks, &o,,

”no vim PRIZE MEDALS At rie "ROYAL EXHIRI-
TION " or ghgu ar amn " INTERNATIONAL EXHIBITIONS
oF ih6a &8y, IN Lowoow | Ay T "IMPERIAL EXPOSITION "

N Panss, g5 AY Tim INlHtN\lIUNJ\l EXHINT-
10N, wwiah 1y Diniiv, 186 ;1 A mim M EXPOSITION
8K s Ll luu 1867 ; AT i " GREAT

Rl lli‘i'lm'l oN" i\umu o AT THN
POSICION NACIUNAL ARGENTINA® m ummh:i‘

mﬁfh’foﬁ AND (TWO MEDALS) Ay 1us ¥ UNL

e Viunna, 187y, ke,

LP TSI

murnnn, smru & co..
~ TUCKINGMILL, CORNWALL,

AMD
8T, HELEN'S JUNCIION, LANCASHIRE
MANUFAUTURRRA ‘AND OIAGINAL PATENTENS OF

PATENT SAFETY FUSES,
that the name of thelr firm has been attached

uses 5 thtm.hq to call the attention of the
Mlﬂl
-:‘!'u.l'ih m:‘ hn;ua:‘l::m! by
% m%‘ a°; hmd- “71‘ Luluuu ::

BARNARD AND LAKE

AGRICULTURAL IMPLEMENT MAKERS,
.. RAYNE FOUNDRY,
' BR»\INTRII ESSEX.

———

Hm "THATCH ' MAKING  MACHINE.

- MACHINE AT WORK,
Capable of pnxf.wmflsoo Seet of Thatch per houy.

FYencing and Tele-
Wire, Rails and Rallway Materials ol‘ all kinds,

i f“ | ESTABLISHED - 4832
JAMES EADIE

(Formerly héﬁlh and #

CLYDESDALE TUBE w
RUTHBRGLBN, near GLASGOW,
MANUPACTURERS OF o

LAP-WELDED IRON BOILEY
Iron Tubes, with Copper Ends brazed on, specially adapted for:

SOLE AGENTS FOR LONDON AND DISTRICT:
JOEN C. ANDERSON, 114. FENOEU-W'_S;

CERL

%' o Thisis tha only BRIDGE
s&%, TELEGRAPH in which the
W Engine itself rephes to t.ha
Captain’s orders. W

e&;\a;“.-a 4. - }h' C

By Royal Leh‘am g ; a
JAMES, oHals”‘E |

133, ST, VINCENT sr' E
: GLASGOW :

R
) ._‘ ;'\

APPLY TO. . 4§
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"B ...MER ""I;H xP_RESS &
AWaAiRDED "FOUR MEDALS.

W i’-‘ ’ Aﬁop‘nsn“ BY H.M. GOVERNMENT_OVER 5000 IN USE.

SPECIALLY DESIGNED PRE SSES FOR

SEED, NUT AND FISH OILS, LARD, TALLOW, TANK REFUSE, CIDER, WINE, &o., &»
o Alsu BALING PR.ESSE& for Woul Glul;h, Tobaceo, Hides, Rags, Espauto, &o.

ESTIMATES FURNISHED FOR SEED OLL PLANT.

4 Jml" H. LADD & C0., 116, queen vicroria streer, Lowow, .

). .‘I'a b
CAN BE USED W‘I;;
1T um

HEAD WRIGHTSON & CO STOCKTON-ON- TtES, SOLE MAKERS. y WITHOUT m

I i{f SALE OR BUSINESS ARR}{N_GEMENT
- s FILE AND RANP
CUTTING MACHINES

THE

it PATENT RIGHTS

OF THESE

MACHINES, .

Taken out in January, 1878,
are now offered.

o o TRy 0 \ R (T TN o FOR FULL -
@S e e [llustrated Description,
i - X ; \ i ,RON’,’

NovemBER 7TH, 1879,

FURTHER PARTICULARS GIVEN
AND ARRANGEMENTS MADE
TO SHOW THE MACHINES IN

Hiani ﬁi & . - OPERATION, BY
A8y ~ Rasp Punching Machine.
Wﬂ, - WL L

Rladiye o
2 # Panoras Lane, Q,ueen Victoria Street, London E C

‘RON WARD & CO,

~_MERC ENGINEERS, CONTRACTO Rs, &c.
~ PAL. ___fCE CHA’MBERS ST. STEPHEN'S, WESTMINSTER, LONDON.

8 MGNB AND TRADE MARKS EEGIST.

e LY 'rnamm mmnus AND HODELS msm fmmv



PROVED SYSTEM OF

i il oo SUITABLE FOR CANNEL OR ooum GM;

(0! EXTRACT FROM THE JOURNAL OF GAS LIGHTING, &c. m&ca :61,'&..
Expenments in Improved Street Lighting at
- PUBLIC TRIAL, WEDNESDAY, MARCH 10,

at the invitation of Mr. Charles Hunt, Engineer of the Bltmln?am Corporation Gas D
3. l&‘d&lad Counties, and others interested in the subject of improved street llshtingbymdﬁ
urpose of viewing a collection of lanterns and burners of lar, powuwh ich had been
ve  of their elﬂ cy. Amonx ose who were present were Messrs, J. olulhamp!l?
Birmingham : |, C. Bent, Btrmingham G. T. Collett, Dudley; W. Cross, Immgton W, Davis, Hel
* Kidderminster; H. Hack, dnckmn, hlrmingham C. L. Jones, Chusterﬁeld A, P! Ker, Birn

3 LM lutton-on-'l'nn 'w, Stourbri G. Parker, Dakengates; R, O. Paterson, eaty,
' i J. §. Reeves, Bilston ; J. Reid, r{? T, Roberts, Sheffield ; 5, Sien Rughy ; S. Y. &
of the Corporation éu Duplr&me J. Storer, Sta.l!crd' W. Sugg, i C. Taylor, Deﬁiy; G

; H, Woodall, Leeds ; J. Bright, Birmingham, &c. &
lanterns were nmn ed in’ different parts of the wrl:-, the more important ones ecﬁ plmd

ge tract of unoccupied land to be eventually used for extensions. By this means the eff
) wn expressed at the comploteness of the trials. The following is'a hst of the bnrlm‘l
hming Fam afforded (when tested in the photometer roomf and the illuminating pe
of the various lanterns and burners, tests were made by a shadow meter

QGA% ﬂvinz (No. 10), and the Burner and Lantern as used by the Patis Gas Compm; ﬂlu R_ua du ( &&

- shown ram, Fig, 2. These appear to agree pretty nearly with the photamdncal
Wik
_ f:‘.:f ! Description of Burner., Description of Lantern. m& an
oy per Hout, G
e Lomatewing . .. .. .. .. | Eitth Sestwk Reeoter . | 5l mech iukek 8
o H " g“ ok Collins’s Patent e S 6_5] bmmm}
0 3 55 Ordi Street .. L3 50 AT o
: 4 Su“lso-c‘ndlo A and .. 5 Sa;g‘l wless 15 228 i iy
2y g 9"7"2 »w  Triple Batswing .. 3 Frosted Giobas, :4 in. dim Al 267 ;;:& .
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. ' THE RESULTS WORK OUT AS FOLLow
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d. | there seems little change from last week;

" am""’;’i;‘ ‘;;tp?r'm' o hg.thy brt sl with

) , bu mpa the rise in
2 mﬂ' m of “brands have sli ad-
; ness prouita in the G ' manu-

' factured trade, makers having now got- well
through with their old orders and no new ones eomlng
in, has resulted in the reduction of prices to
some extent. The shipb are still busily en-
on old contracts, but with them also there are

no new enquiries to spui: of, - which searcity

g:e ‘engineers and founders wise complain,

market on Tuesday,
j mter-day There
| rise in prices days, and
| Tuesday the market ¢ ondnt 575 tw 0, 3 G M

The ironmasters’ returns show an in
Mmli;hipt?elnm fmmm&a dlltﬂct of u.iii tons
over thase of the previ make ex-
ceeded that of Fe gx gﬁ“ﬂ a‘{h 5,04:0 tons,
80 that there is mom : ?’

notwithsmdm its bein,
By owever. .bwgn a grnduﬁ

the ict; but be intha_!"
district the tone oflho ‘market is.
| The shipbuilding industries of the North-a
af parently in a thriving condition, and orders are
entiful at the forges, iron foundries, and boiler and
engiue works.  Stagnation marks the Manchester
iron market, which is amply accounted for when the
energy w:th which political aims are followed in the
county is consi H
rally anticipated when the elections are over. The
short time ago, the leading engineers and boiler-
makers being pretty well supplied with orders, In the

therealso itisexpected thatthe closeof theelectioneer-
-ing excitement will be followed by renewed activity,
gammer qualities of hematite iron are being pro-
uced in considerable quantity, and large shipments
of forge and foundry of the same description are
being made in fulfilment of old contracts. Prices.
are unsettled, but makers, as a rule, decline to sell
under £5 10s. for Bessemer, and for No. forge

and refuse to quote in the presont condition of the
market. The iron industries of the district enerally
Igvpurto be well employed. In Staffordshire and

erbyshire the iron trade, as far as new business is
concumed is_very quiet; but an improvement is
looked forward to, as numerous enquiries are about
for local brands which are expected to be followed by

| partment, the chief run is on merchants'
while the plate trade is fairly good; but prices of
finished iron are slowly declining. There is a fair
ayerage output of pig-iron in the South York-
shire district, and in other respects there is no
alteration to notice. In the Leeds district, a!s;.
the
tger ironworks are very busy, but some of the
esser ones are not fully emi)loycd It is much the

ml.h the other iron i tries of the district,

ﬂmd the outlook is also fa

! s their value.  Fresh

have been  received, and a new
d for ra set in, The staple trades of
town seem to he in rather a flourishing condi-
tion, a good indication of which is that the ** hands"
are taking measures to secure an advance in wages,
which in some instances has been granted at once,
‘l’hclocalm&uoanmlngll:n‘m remain in the same
stagnant condition, It is, however, believed that as
500N as the cnumrr settles down into the usual quiet
ded improvement in. the home trade

uke e. In/ e the
.limﬂnrin ustrics is more s y and :
are favourable advices from the
Australian markets, - The condition of the iron

‘trade of South Wulu continues favourable,

trade also, orders

here was a short attendance at the Middlesborough |

but an improvement is gene--

local consumption is much greater than it was but a |

North-west the comparative dulness continues, but |

,ﬁ's 55, per ton. Makers who have good orders on

orders. In Staffordshire, in the manufacnrrin ‘de-

whole, a fair amount of business W .
ht fall in Bessemer stecl hu biau u- i

pﬂocn are slowly recovering, st | ng
orgtu or

In the h:.ua of Knysna, not far ftnu
though tl ia g Lith::z ?&m
not in large quan
luuizhtook time :5 realis : n

Port Elinbe!b of Algol Bat)?.‘
abundant, though it has during pa
the native blacksmith with material l]rlt :
heads. The Cape, however, istoo near tlle '
foundries of Eng nd and Scotland to aﬂnnd m -
ferrugizous deposits at home,

Copper, however, came so boldly to the fmtlt as Izo -
commamf attention, and so well rewarded the early
adventurers that others plu d into the rich veins,
geveﬂl tgoc*ﬁluu fl'uw'e udl Ilhohmetll. (I:n 1

uring the reign of our + there was :
berg, near Carolusberg, and the mine is still in m "
tion. A fine it was folind at Fqnning River, near
the Orange River, in 1835. e fol-
lowed in t8 The C
was formed 1863 &q'l-
occursin Namagualand 1
division of Cape Colony qgnuina 20
one-third the area of Lngland |
by the Souu: Atlantic, it is one of the
in the world, Occasional thunder-s
only supply for the scanty '
the climate is singularly hn hful, and t
excellent wheat. The popnlatlou is
Missions have bnen long successfi
there among the natives,

Geologically, Namaqualand is
Memmorphieyrodu :l?duuﬁ
mations, and porphyries :
Spectakel mine is at the ju
Schaap Rivers.  This hu

muuth nwuging per ¢

o d 87, the
lu 1873 me was
: t. was uiedmfi:t fnuliﬁ m
"ﬁ.“' r a:pm
,{,‘ 303, 64 e company has?: 300,000 acre
most o the area for pasture. The
mineral law allows: fnr*y morgan, about eigﬂ:ty

;ntarumlm N )
royalty, the lease is can 1
Maaygr bedﬂwnnl..ﬁer “%tﬁ
The term is for thirty-one years,
Conl is not unknown iﬁ

not yet corning forward, It
several towards &e
n'oté“ho ran

chouse, [ n;
mu tat a li;:-arlt of 'tmd

t; but the di ;
tot t Albert
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Mr. Nable ventores to assert | easy terms of ten annual payments of one shillin
Capa acres are carboniferous. | acre. Mining speculators can reckon upon c p
limestone, 1000 feet thick, exists not | native labour, and liberal leases, The easy distance
amstown. The upper coal-beds of | and rcma:knb_ly healthy climate are greal recom-
Stmbn and other s in the | mendations,
' t:ﬁ to be 1805 fect The e
¢ latter exhibit 4 el
M mg‘:‘,‘}“m“'md’ﬂ:‘:f“ Mg i THE “IMPERIAL' REAPER.
minlr on the Karoos, and called IN sell-delivering ma;icrs the rake-arms are jointed
fram the reptilian forms so com- to the top of a vertical shaft, and the' are
5, [The' Uppnt Karoo shale beds, | either made to sweep the cut corn off the platform, or
L, are earboniforous, like the lower ones, | simply incline it towards the knives, and then rise
Jﬂha tﬂlng:;m nudll_y advan- | clear of the platform without removing the cut corn ;
London port whilo another ummmt, known as the controlling
..lhOda is not far | rakes Oﬂwﬁ driver, at ilﬂiﬂ.tn
Mhih.hdnm periorm . In the * Imperia
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one of them to

, straps,
from trace to trace ; the martingale should be buckled

¥ie, 1,

breechings ; that each sat of harness be provided
with a backband, a small bellyband and a martin-
gale ; and that there be alsoa strong pair of pole
"In harnessing, the bellyband should go

¢ | round the tronbar to the pole, and go from thence

_the crossbar well u

‘| not thus

\_ o( capacity and high illuminatin,
| of large I?'?

to the bellyband ; and the pole-straps should bring
to the collars, When the team

is thus harnessed, the pole cannot rise in backing,
and the machine will back easily ; but if the Tole be
ented from rising hy the mart gale.

omes awkward for both horses and
We think that the in sition of spiral
m aprim like thoa hi ited at the last
Show, between collar and the dﬂur-

would be a useful nddltwn

‘backing
'drl

the shocks caused by inequalities in thagmmd.

ts last nutumn. under the super~
and their customers; and the

=

BRAY'S SYSTEM OF STREET LIGHTING.

HIS system, which we illustrate herewith, con-
. sists of an arrangement of flat-flame burners

Messrs.,

diminishin
Muung, and relieving the horses' sho datl-
“ Imperial” reaper was thoroughly tested |
M

;WM o be highly satisfac
jndgp from thom m‘iﬂﬂy Wty 51

power as

of the flame, butin a far g'reatcr ratio. The m-
blem, therefore, Measrs, Bray had to iul‘l&“ﬁiﬂ
avercome these difficulties, . Al an garl:
their experiments they came to the cml{uim
success could best be achieved b oontsbllluq
gam% 1;; a govlng codlunln:i: of aie,

uced by the argand ¢ umey.

E were coh&nced that, anythin ud.

‘the flame, in elautm af ﬂ!ﬂ
would be detrimen

T therefore  de rml uukq he te
itself serve as a chemnly. “This was the Mﬁy to
'be overcome. Thern was the i utdulltpwlum
o o, 18 G G s BT Ghtne

0 l u

eoatr&l as to ¢ , quantity, perfect ve

and freedom from eddies and

atmosphere of the bmlory. .but ltm ound |
problem in the

nnth“mer mat::;;o gitated

outside atm Euﬁct paratus for
outside atmospheric tions eipedma nts were
commenced with the hnm fixed in an elevated posi-

tion outside Messrs, Bray's works. These atonce
showed that a new lmnﬁemmt was required Lﬁa
final success could be ac imd and mn

ments were finally embodied in the
‘now to describe. : -1
Qur illustrations show the lantern and burner in

‘elevation at fig, 1, and in vertical section at fig. 2.
‘The top ve lator is co 4 of two cylinders, a
and 4, and a cover, ¢, at the top. The ey, &,
is open at top and iultom ating at the
top of the lantern, &, opens into it; its top,
terminates in nuch apulnon in inurioro!‘ the

outer chimne
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of tubes, lr. whl.eh
g
a ate,
- m or diffues it,
ically against each
ensures its pas«
vertical and quiet
ade of perforated
e in the requisite
8 rings of perforated
f.hak th the

od either ver~

ation from that position.
thh edges of large flat
umnky in a current of
ners are slightly in-

he flame is protected
ravin, By these

tl round the r“urle

3 hrw&ht within the
the acent

» edges are made in-
tﬂ:f being smoky,

il a

antern as anw used for
ition to the arrange-
iris drawn In at lhe
Bray have an arran
is made. for an i
this ventilator is umd.
added to the ventilator
hﬁm eoting into the lantern,
: dfcafnhnsdm to ;:; top of
muey, whenee they escape
i i mm gh

of 20 tons, Thenﬂa&b&'
,srr:::u \ﬁi uof the. ship woul ol}n

.;pemd.undera“hmﬁng day and with

turned no

hand, it iu wiﬂi great

ranean end itmbw
tdﬁwn

CAPTA! N

Captain Eads, whe
channel of the Missi

moved along

could by a canal. In explnini
gressional committee, Cn

to carry the g:da of

gen‘.inx ofl them, and the numbor of w

dle would reduce oscillation to a
thh mqard to the power of shi
strain of land transportation,
marked that any vessel capable of \ﬁthmndlu ﬂl&
storms of the Atlantic might be carried on his railway
with absolute safety ; in M, as safely asa child in | O
its mother's arms, L of

m
A strikin axamﬂe
the Amtn othet ":Eld.
owing to its density uﬂgﬂlu unm.
a- %‘dnov exchange, A of the name nl
onald, ninety yestg of age .

ulual stroll alon butary Ibourn, and " | |
was seen  shortly nl’t rwards on his return home,
Somehow, however, hé | wards strayed into :
bush, and ad alarm having been raised, ;
foot of ground where he !
{%r ﬁv; o,‘-?)rl;1 and nights h. iy

e end of that that he was found, and alive
althou h delirm’t::. till. he was able to \ra I'.

y cluuccoun: of himself, although

fallen into the river several times, once umhm,uiﬂ ;
had wandered about night and ldly Aor w0 hﬁg’ “ 1

id, Mﬂt’l‘r t A
t:k:nem W




g m...mmwwmmmmmw ] SR Y B
St LT F33F ES3iipés2iE £ gEssisag uu .n..«. .u ._.m
| MWM mw,wmw.m e mmw umw%m.ﬂ { uwmmwm
gl h fc
m S
HiTH

w

B,

§1b. at

thin #lip
ate

, with its coils
1t,
‘was the

. 2 o,
refore
and magnet, It
lhﬂllmn the
sus a gn‘nler

to sustain a still

5

U into olosed cireuit,

circuit to sustain 1

t sustained was |

this was further

ards to 81
h:;:' a

consist

2o, !ff “ﬂ;. Ull'l'lul'

. »
€ry
orw
, wei
one of

the
Thours lat

ten minutes,

e hours, when by additions
utes

Eleven

, brough

B

excited

electro.m

and two hours afy

.. L E<e T3 | . ML m £s : ..m . £.%
. . | mw“mm i Sl mmmmmwy mmmmmmmmwwmmm umﬂmﬂwwua

3 3% .
, mw.wa nm. umms




Py
Gl '-?nj}

t'—‘ll

1578
.a.*
23.8]=

2Esx

it

il

2e
S5
.gfgr?

g5
$E:
28%

i
g

£
2F:
gSEs

:

heel of sixty-eight teeth, 3} inches wide, and
ch diameter ~ of 3 fect 0} inches ; this is
on a shaft 2§ inches diameter, running across the
schkhio . the bilt ends, o o, clear of its
barrel of 3 feet in length,
1 . which is 6 inches to 7
or. A brake and clutch gear is provided ;
g and hauling are l'lun: ?t the

interesting from the fact that it was found
bulk of water and the nflow together were
test most severely the endurance and ¢

was brought to a conclusion by a

ROVAL INSIITUTION OF GREAT BRITAIN, AL the
1 monthly meeting, held on Monday lasf G
m‘ and ") .,,' {' m

LS., treasurer the chair,
Professor James Dewar, MLA., F.R.S,, Mr. Walter Hills, |
Rev. W Thomas Houldsworth, bfm W Tes
worth, Mrs, William Huggins, Mr, George Kelly,
F.R.M.S,, Mr. Cecil Paget, Captain Matthew He
Sovirer 5., and Captain Heney Jo 1. Darabal, oAy
re, F.L.S., an ta A by
Voo oy Institution.  The

CHEMICAL Sociery,—The ann .nuﬂmnf Ahis | at |
society was held at Burlington Honse on’ . e
arren. De La Rue, 1 2

spectru
BEtIs it st
ve o ma !
a new element, scandium, &c.  The officers fo
were then balloted for, the president
ofessor Roscoe. ! }
Rovar Sociery,.—At a late  menti
Society Mr, C. W, Siemens made

- the Tufluence of Electric Ligh

strik

ate) Fok Todns. BOAM ]
fite Surveyor 1o the City. of
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marks,
ture was 310 million
g 240 million marks, or
among the shareholders, This
of 40 per cent, on
_capital ed, AmordhL_.tn the statistics of the
russian Ministry of Public Warks, during the year
dditionnl length of railways opened for traffic amounted
_ } Amt: gaiizis.hilqme'm,iorr&bwt 7 mlllu.
W ) o were in railways belongin
in | to the State ; ,lﬂ;ﬁnmhuh Seiwaln. iallwars, Woeked By
| th mms.lgo n':gu in private railways mklitid t:'yt
:m um?lnhi g E\:hﬂenm\unm» X
| el o non-Prussian companies.  The nu of
passengers killed in accidents on the railways of Prussia in
!ﬂgm 12, while 46 was the number of &e injured. The
. | cause in 8 of the fatal and in 16 of the non-fatal cases was
’ ence of want of caution on the part of the victims or

safety of travelling on Prussian
- ormal years before the last showed that there had
| 'one passenger in cvery 5§ millions killed, and one injured
in e } million passengers. OF the railway servants and
officials there was an ac t last year to one in every 174,
“while among the railway labourers there was an accident to
i 120, Thore mgﬂ. persons who attempted
themselves on the line, aud 86 of these
‘attended with fatal results.

all will also be comdue
elegant café-restaurant,
hundred persons, will be att
the entrance to the latter is an

luxuriant plain of Caserta,

nines, fh&:s:gh the iron _
and adventure

&?ﬁ?&dn. it must not be im

will be entirely lost.

new and amnﬂ:a'

than last Sunday an

truck d
;lluldemb: atuhzliao noise.
exertion of his strength,

an end to all our puny attempts
an hour the lnhourpunf,;muh. 3

prising originators of the new
mlrn%uﬁ.ﬂw case."

et

ELECTRICITY, TELEGRAPHY

THE ANGLO-AMERICAN CABLE,—The cable laid by the
T 187 Ire-

in ]

ca _ oted wi
the qhﬁg\ben and offices in the Temple, entery t
ground railway line, which it is carried along imnes
under the crown of the milm]? arch, until arviving
subway leading into Pslace Yard, and is thence
forward inithe diregtion of Westminster Iiall
Houses of Parliament. s SO AR L
TRLEGRAPHY 1N INDiA,—We gather from the last ad-
ministration report of the Toda-European T “
partment. for 1878.g that the et reverne
amounted to £7328, o decided improvement
ear's working, when there was a net los
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_ —On April sth this vessel, bullt by the'
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| Mcoustiss, Light and Heat, By, T. W, Pivix. London:
TS phitlip and Son. 1880,

““‘?“"“.g"""‘ of the elementary

; - tary scientific treatises, which
start by assuming too kigh a standaid of
1 the learner, Mr, Piper commences with

- almost self-evident, stated in the simplest

ly, Ly slow bul conseculive stages, passes
« [ . His preliminary chapter is

_ phere mam-malﬁw' under
s and aqueous constituents exist, and the
ceding ones to yibratory and rectangular motion in
th the phevomena of sound, light and heat,

the al portions of his Fall

| Tk Zhaory and. Brachics of Ventitating Coat Mines, B
. ,%Fm& maf. . ml%mam!

o R B s |

then in streng the
which avenue of sense the
Tects best, In the :
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» :moxs RECEIVED.
mmw By Prof. Huxley, Lendon :
‘Macmillan

and C
mcum AR, Clatke, C.B. Oxzlord : at the
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-OHIT UARY.

, one of the earliest pioneers of factory

Hours Bill, died on Tuesday, at an
lllhuhuhr

OMN DeraLy uuu died on 3ist ult, at his seat

tomudauad nt

part in th:l'hﬂmy

nt Illnlehlynn a pros

of the Polish

m"uﬁ. and his estates
d hemt to Pad- and devoted
“Library "of Techaient |
a“ a
of the Polish

. the reverse
Shated by the Dur
Tae Try PLATE TrADE.—The quartedy
trade wax held on Wednesday

 Hotel, Bigmingham, and

o labour in the works was .tul -_“
hg that the masters of the trade s
uniuincm to secure thuutumof:lhﬂtmw
tative of the trade to the House of Commons.
-NETTLEFOLDS &Lmrrm).-—l‘hls important company
heen formed for t of acquiring aad
five 1 worls in lh:,himnqm“'(;olhu' of ;::t”ll
Nettlefolds, the Birmingham Screw Company I
Coraforth at Dirmingham, the Manchester Steel |
Company and Messrs, Lloyd ai "% screw
at Stourport, with the goodwill and all the patent
machinery, and trade property belonging to them.
capital is ixed at £750,000 in £10 shares, The
are also empowered to issne deferred profit
amount not exceeding /420,000 aud i
grpu cent, A portion of the prcrmnuud
the

y shares
will be offered to the to the
company euf public. .E

qs
The

of £250,000. The services of Mr. Joseph

been secared as o and muglnedknm

The report of the chiel engi
which hasjust been published,
tion to all persons usin steam. pmr
of the Immctlm of the company, is a minr
details and particulars, of the year's exp
4 ompelaey lmpacpiod I dlmmandtt ‘:a'&‘f‘p."ﬁmm

a
u!km with re to it compared with the w
the report the chicf engineer s
ed for insurance in 1
year ; the total

or:ysmuua durlnfhtb% year before. It is also
factory to note that al ungh one-filth of the
onary boilers in the whole of the
Kingdom {Inclndiug neatly 4oo boilers ng to the
‘War Office and other, Government Departmen )&Mg‘

by the con , only one he
aneg T
tion whluhind been unfortuna for insuran
This exceptionally
inspecs

‘m; Mw;g.

e

has _expl the year—t
of four similar boin‘ k:::p‘ld l
tely
previous to my joining the compan
ﬁWd result is nu’dunm due tg tlur lrzub!e taken in .
ou-—-“.l;r; visits having been paid to firms the
tlunﬂo,;;s; examinations of bollers having
&ed increase of 1034 over the
year, It is iuleﬂ for the Ium. tlul while
usual information regarding the
and giving particulars of interest
h;i:e mrr;g during the
t! practical v
mediom o dissemioate
the forms and

m.lndm

salary in the latter capacity of Pl A -_ -
nu BorLer .lnluﬁncs aa’gmmacmﬁ-  standing




ilhlkm by Mr,
and Moun-
orks, engineer, ironfounder and mill.
vith Tiabilities estimated at £40,000. The firm had
local reputation. The assets are of considerable
; There was a well-attended general meeting at
on  Wednesday, but little business was
m‘nﬁu prices not approximating sufficiently to those
e ‘buyers were to En. Neither as toplz or
; '_ﬂdﬁid iron was any ge by the lead
' ‘closed with considerably less firmness than ﬂw
mlhg, although confidence in an early im-
g mnt y and preparations for
: an increased output was upor(ed
| TRURSDAY EVENING.—Quarter ms meeting to-day well
by leading local firms, producers, march.ml.i
consumers from all parts. Buyen not numm riu Y
s for

m'&”&“ oud OF b Bouals
W, w ns on
% lss. 6d, extra ror’}g:rd I!udlcy‘
Ml.fl 11, Unmarked iron offered as low
y, at 1o, for furnace. FPig-iron

1 extra for cold. Iurwiw
weak and frregular,

CARDIFF.—The full power of the Cyfarthfa Works is
‘s yet not fully employed. ~ Three of the blast-furnaces are
“but preparations are being made for a start.

l

| soon beexceeded.  The day of iron rails is ¢ tly not
"over. There has been brisk work at the docks in the ship-
‘ment of steam-coal ; orders are plentiful and clearances
The Mediterranean is receiving hrgc and
; : the opening of the Baltic is ndmiﬂin;f. Hy nts
- 3 e ol A lh!n. constant good work at the collieries teuingmﬂhe
ks ; o g b . daily production—that is to say, the collier does not make
-2 P ER Sy B tions as in slacker times.  The demand for house-
hold lumps is comparatively sluggish, but for the small thete
remains the m active thdml.e‘ﬁd}oﬁmd dlﬂicnl‘ ge Ii:lledm
requirements. e ¢ contest
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MMERCIAL.
SPENCE_AND CO.’S
- REPORT,

I

by

for the United States are
Eastern ports

but rates of frei
but for the Mediterranean and
The following charters have been effected :—

Steamers,— to Baltimore, 1 ton ore i
Gulatz to New York 325 per ton m.m i
for iron ore steamers have ted 155 per ton
Bona or Elba to Philadelphia for loading, and B
to Stockton 11s, §d. per ton. A boat has taken a | of

) Nnm Bomhy,mds.d:iﬁnt_ 'm
ipped from to Kurrachee. Sailing vessels
have been fixed from London to New York at 10s. per ton
old rails, and for Baltimore at 12, rails and ton old |
railway chairs.  Trom Cardiff to New York 11s.
accepted for 1000 tons new rails, but for a small: _
per fon old rails and lx. per ton lightmphuhﬁ L
n

and Newport to Figueira 14s. per ton railway iron

done. )
London, 17th April, 1
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¥gmsnﬁﬂm m al ::.5«%&! of Tubiog.

' M ﬂ;vsil. TUBES

y Bpikes, Scrows, Screw Bolts, Nuts,
MODERATE PRICES.

.aogx m ExXPORT ORDERS,
: —_

nmuwa TO ITS DESTINATION, WHETHER FOR
TEST, ox mmmnm and GENFERAL PURPOSES,

*-'Earron =

th‘m g%lg Btraat, Sheffield,
WBAIL ENDS
ﬂ DH RAILS

Blooms. of auy size and forall purposes, Old Steel Tyres
crup and Spring Ends for remelting, English and German
Nail Rods and Bundling Iron,

B &. OTHER PRIZES

Chytqn and: Shnglemh fnr their

mpme
. TRACTION Eﬂmﬁﬂ, &e.
X'H’IllTION. 1878
b ON MCATION. '

|  BUSINESS ( SAROS.

I!ULFBEIJ 8 H‘BHETI@ PAINT.
1 ,'%,,:..-4, %mum?w .6
' nm:b :ﬁ"‘“ﬂngﬂ“ﬂm” Biatians,

no axtra charge.,
way Waggons,
',IONI WD

"BOILER TUBES.

_ﬁn-m&dmm mmamm ab:uulawth |

dgmﬂsh m cwt. --ll |

| 91, mor nnm mgum‘_

T MO’ULTQN & ﬁﬁ;;g;ﬁr
KINGSTON
BRADFORD, W’l!.‘l'ﬂll.lkl : .

dmm ._ ' I.I ”- %
"“""’*m\?:"ﬁmﬁu
fers for Pruioes, Truss Duk, aud Unibilion '
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| FINE SPUN YARN AND PLA It W
TO THE ADMIRALTY n%‘ﬁ

MILLBOARD, IN SHEEIS, |

. Gr Cut to Shaps for Stenm Jolnts,
AND IFOR GAS ENGINES,

Rell's r.m;.uﬁ:ﬁg: nﬁmmm
All Asbertos Goods of the bast quality. -Mh-

JQHN | L e

118, SOUTHWARK STREET S.E.___ J

ECONOMY.
1L you bave an efficiont umuntb eut-off valwe and an
matle atug: &m E:tnn‘ you are bounl to have an
L] " — o
o more Thrattle hlm. nunmmm u«m

o Primy Cost,
Fur full particulars of the * T M%Iﬂnﬂ
the Doublesagtion Piston Puelung. yto

JOHN 'IURNBULL. JUN
Cansplting Eogineer, Ilq. Rlll*lmv!hfo!.

THOS. B. CUMPSTON m m.

BANK STREET, LEEDS, '
MANUFACTURERS OF 1

ROOFING FOR SHEDS. lc«,
(Entiedly sup {lie Felt Rooting),

Tarpaulin anﬂhm WWaggon ﬂmm it &
THE GARNKIRK FIRE cu*rm

GARNKIRK WOR
OFFICE ; a3, mcuuﬂﬁ ﬂ'l‘.l!l
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OQRORGE CUTCLIFFE, Acruany Ann Secrutany,
uwx“.fn’% Moy ﬁ-&.:p% and tha Groat
SOUTH WALES DAILY NEWS.

i Wmlmhp—-m:
CARDIFF '.IIMES AND SOUTH M hitherto Inuo. C
X Al-ll A\ v ““g‘uay Morning (Becond Edition % OISO N
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egion. Cartastatine, Their eonpluﬂnly»h! I
50

Cloucester,
ALES
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mllh Mining, lhnu»
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4 ¥ ciroulation na‘ s fu"“'w  rcaghout
o Glalrict as the Sof ily Nows.

NEW DESCRIPTIVE LISTS AND mmm

AND MAY BE HAD, GRATIS,

witlor h-c Tollers, Steam Pipos,
A€ -ﬁ Ntuanymn:wm

SRTL || LONDON—107, CANNOR STREET; LIVERE
fn ovor the world GLASGOW-—21, IIOH

-

ﬂnat‘i Street, Phupo{ L\

Ton Curctan Muoar,

THE BLENBOIS STAB MEIIIBI
WORKS,

Nuan COATBRIDG& N.B, ,

JAS, DUNNACHIE,
2, West Regent Street, Glasgomw.

- "E‘- ig_-.:'«?ﬁefr-'a L :;:.“‘“’""" i
n{f ‘.'E u—u-ﬁ" l'hliﬁ
¥ oy AR g%‘ “u-dd. le!u

|, u.ﬂnux,l
| ““WI llllgﬂt:|

_ ".-ﬂ,ﬁﬁf,n o f_

A %‘@ .
| iE mm%m*.m iy

~ mwg:m%h*wwmrl

S. B. WH ITFIELD,




IRQN

' ' MAKERS OF

ﬁH‘EN‘T DIFFERENTIAL GEARED BONE MlLLS

ﬁu amn STONE BREAKER AND ORE GRUSHER. | BAKER'S ROTARY PRESSURE BLOWER GAS
by _ o v EXHAUSTER and VENTILATOR, BAKERS
- i ROTARY PUMP, &e.

Clinker
Crusher

GENERAL \H’\\ )
This Blower is adapted for Cupolas, Smiths' Fires, Ore Hearths, Blag
Hearths, Refineries, &e,. &c,, also for Ventilating Coal and other Min2s
Ships, Buildings, Railway Tunnels, Drying Rooms, and genorally fo

clevating Grain, Timber, Sugar, &e.

5 ITS ADVAN TAGE§
% iH‘it s of parts— Lass pulestion than any of s clam—( ipabiliey of nlnnlnr direct from an ﬁn‘:ne-
t, b Not boing affecte ||nl rnllhl\ wenring of gears— Reguiving on Inlm.u.u s it lly, wd no dubibing
v : - . 1“\ :r ILl :l'!rll ‘m| l|| I'r.l‘ 1] ll] K \h‘]ulm g an well .u I|I|I whng l!\ i m]niln lnlul |1|IN. "l:i-ndj'um!l!iﬂ‘
3 Tl AL i o : Who g L] " ngeabirlity in pay rom 1 1ol und cold ¢ -
f '_._ T :'ma\ﬂb MACHINE COMBINED, power required for Iru'uml ol \n IE :1: \‘[ sl \.':Iu ntuq]_ I:I,:::m ululnlm lnt!\ u“:wﬁr; i
= i : i — — e e = e T
TR T 1 - Al Firs oy LMy AT
¢ QUAREYING IMACHINE. d P 1{ k D 11 TUNNELLING MACHINE
e . Pand Power Rock Dri Gnmpany, Ltd Pletimssiniacts-aatpiso

FOR THE

'LATEST TESTIMONIALS AND REPORTS
' OF PRACTICAL WORK ;

APPLY TO

o 1. B. JORDAN, SON AND MEIHE,
52, GRACECHURCH STREET, ¥.C.

. IF PURCHASERS ARE UNABLE TO OBTAIN THE PRACTICAL LA
B RESULTS OLAIMED FOR THIS DRILL, J. 8. & M. ARE WILLING TO %
! UNDERTAKE CONTRACTS AT SAME PRICE FER FATHOM DRIVERN
AS PAID FOR HAND LABOUR, AND, FAILING TO OBTAIN RAPID
£ ADVANCE, AND TO PROVE THE ADVANTAGES OF THE MACHINE, #
* AGREE TO TAKE IT BACK. 1

“DEAD-BLOW” HANll POWER RIJGK IlHILl

mw ,.,-.;.:.,.;. T Prices, Complete, £55 1o £70.

CRWMES e e

PMENT GOLD-REDUO[NG MAOHINERY AND GENERAL MINING PI.ANT

'f‘NDB/R SHANKS  AND  SON,
4 I)ENS IRONWORKS, ARBROATH,
LEADENHALL STREET, LONDON,

- BHANKS'S PATENT HORIZONTAL AND VERTICAL STEAM

TRADE MARK,

ENGINES,
STEAM CRANES, HOISTING ENGINES,
DECK WINCHES, R
VERTICAL, CORNISH AND LANCASHIRE BOILERS. Vit RGN

. HOILER,
vilers, Steam Crancs, IHoisting Engines, Deck Winches, &'e., can be seen on applm{my at
Léadenhall Strect, . Price List ami Jull particulars sent free.

Rk (PRICE AND GOULTY, ENGINEERS, ALBERT SQUARE, MANCHESTER,
L3 BOLE AGENTH FOR MANCHESTER AND DISTRICT,
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"STEEL AN v

ESSEMER STEEL RALLS, WELD ..5: " mﬁs, A
! ks And of BUFFERS and RAILWAY PLANT of every deam
m ggr.nu;nﬂﬂ)rgnammfg %wa. ibsl;:fnronu mamnqd?m.u_
STEEL SHIP AND BOILER PI.? gg.

m FOR THE UNITED KINGDOM AND THE COLONIES OF ST
JONDON OFFICHE:—1. QUDEN VIC'I‘ORI

s "."5‘5‘3*3"%
prioes.

Jmmm&mlmﬂu FrLATES—Width, ¥ to W muwnm

PARIS EXHIBITION, 1878. GRAND PRIX, GOLD AND SILVER MEDAIS

JOHN BROWN AND CO.

ATLAS WORKS, SI—IE:_;T-;”
Armour-Plates, Bolts, &c., Iron and Steel Pla

An suppliod to lln Admicalty, and to stand Lloyd’s and Board of Trade Touts,

 TYRES, AXLES, RAILS, STEEL PROPELLER BLADES, FO
PATENT DEAD WEIGHT SAFETY VALVES, PAPER-CENTRE

' Mw lmp, Buffers, Points, Crossings, Switches, Wheels and Lﬂm. }
Siemens', Bmdbh!podﬂﬂhrmommﬁnhdmm
CHIEF OFFICES—SHEFFIELD.  LONDON OFFICES—13, FENCHURCH

IMPORTANT IMPROVE
BRONZE MI’:

Patent Direct-Ac

Used in the Principal Go
Effects considerable saving in time and )
The winch is only used for placing %‘Eﬁo

_ The lmmkey can be readily fitted
BOLE LICENSEES and M

S. DWEHS
HYDRAULIC AND 1
'WHITI!I!;S!_

now in
Punirinn

ASMOLDENS, Pumiviens,
used in and about .

« Railways, Sfcamsmps, Enm of all

SPECIAL OILS FOR IRON WORKS n;u
 Samples and Prices on Application.

4, QUEEN VIGTORIA STREET,

Wm‘hG
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' I- RON.

AL I.E‘I?TER!: PATENT.)

THE BEST METAL FOR

ﬂ.ll‘i VALVES, PUMPS, STEAM FlTTlllB &e

-ED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, &¢.

Lo
L3 'For Ingot Owiaﬁana, see Price List of Metals in this Paper
Sole Manufacturers,

T‘HE PHGSPHOR BRONZE COMPANY,

10, SUMNER STREET, SOUTHWARK, LONDON, S.E.
"SOUSTOMERS IN FOUR YEARS.

PATENT PORTABLE HAILWAY.

R0 Gold Moedals and all the First Prizes in 1870, 1877, 1878, and 1879
wmﬂ.l Society of Ireland at Galway. Firat Olass Silver Modal.

IEDAL LEGION D'HONNEUR—PARIS, 1878,

LIMITED,

i

Bt PLE MANUFACTURED AND SOLD BY

nsmm AINE, at PKTIT-BOURG (SEINE-ET-OISE), FRANCE.

Oy w-fffm‘#'al'b‘d Catalogues in English, German or 5, fumr\}r Free on Application

.-..,:__.;Iggms AECHANICAL STOKER

. AND MO FIRE BARS.
G‘ﬂ'ﬁat Improvemen ts.

-
- "y

The whole Machine being
driven by one upright shaft
and one ¢ band,

Over 600
now in use.

Agent for
HOLLAND
and BELG/IUM,

Mr. E. LOOMAN
(Enschede)y HOLLAND

';;,LER AND co.,
, MILE END, GLASGOW

leable Iron (or Wte ﬂaatmga
A YR, N s
' ?‘5 lc an t Elthgﬁ vy Castings up to 6 Tons.

RS OI'HCBrI: o 2

ﬁpﬁ- +Garden, W.C, G m Amt
ey m wmhﬁ &
and Larrson. New und Street, mmlnglum Agent
I‘.Tlﬁn-m. uedul’tlh,hrll

%
HUNT & TAWE

ATLAS WORKS, s
EARLS COLNE, ESSEX,

Manufacturers, of

AGRICULTURAL IMPLEMENTS

Including

Horse Gears for Thrashing Machines Chaff
Cutters, &c,,
And hitted or1, 3, 3, or ¢ horses,

e —————— R

Sole Manufacturers of BIDDELL'S PATENT FOOD PREFAR-
ING MACHINERY, tue-nll_rﬁnmulauued by Mossrs. Kansomes
puwich

Prices and terms fo Shippors, with costof packing, quoted on
application,

SCHAFFER & BUDENBERG'S

NEW INJECTOR.

This Injector possesses the following advantages :—

Great Simplicity,

CONSEQUENT DURABILITY,
NON-LIABILITY TO DERANGEMENT,

AND

CERTAINTY OF ACTION.

FARTICULARS AKD FRICES, _

1, SOUTHGATE, MANCHESTER.
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MEDAL, PARIS umvensu. EXHIBITI

ﬂmsmu;‘s pmm G{JMBiNED AE0 BOLT, RIVET, & NUT

T ey i = SQUARE 5% OR I
:-gww. m OB OHERSE HEADS, P .-R_S." o ANy W"’.‘:"'
11 gaUamE OR ROUND NECKS. /| DRESSING OR ¥I}

WIGH B0 NOT KRQUIRE

DRESSING OR FVINISHING DY HAND.
m.io,snzfgﬁw&mg%“
T T N

NO SKILLED LABOUR REQUIRED TO WORK THESE MALHINLS

- BO
' ~  MANCHESTER sonnw
g MANOHES'I“E

ISAAC STOREY AND s

IN BRASS, COPPER, OR CHARCOAL IRON. ‘
PIPE-WORK FOR MARINE AND LOCOMOTIVE ENGINE

Specialities of any kind in Coppersmiths’ Work made to Tracings. Estimates Furnished on Ap;
KNOTT MILL BRASS AND COPPER WORKS, LITTLE PETER STREET, AND AT CATHEDRAL ¥

1 rmdm: and Contine Mru 4 gent :— / H lf 41N f‘ S, /fr[hfrr Humr‘ }w‘]r/rf Streel; L cmdan, Pl g e

e e e

SMITH & COVENTRY,
Mokers of PATENT SPECIAL apd GENERAL MACHINE TOOLS of Al

~ MANUFACTURERS
OF

|\ TRV
OF THE MIGHEST QUALITY, WITH GRINDING LINE. A LARGE STOCK ALWAYS READY FOR DELIVERY,

GRESLEY IRON WORKS, ORDSAL LANE, SALFORD  MANGHI

ummu Owpicn 46, FISH STKEET HILL, B.C, W, PARSEY, Agont, where the :\u-‘l DRILLS may also be nbulmdﬁm muh, S

'E P. & W. BALDWIN. " NEAR STOU&;.?'

S T IRON. MANU I“a'“ TURERS OF TIN PLA \

i BRANDS ¥ “EP " BRANDS—
"« BALDWIN-WILDEN " AND " SEVERN.” &HJB ““WILDEN" umg?' “MY

STAMPING SHEETS, BUTTON IRON AND SHEET IRON, PICKLED, COLD ROLLED AND
COoNTINENTAL AGENTS :—JOHN R, WHITLEY and CO., 8, Place Vendome, Parig,

YAB.ROW’S SMALL STEAMERS YAOHTS & TATNCHES (Woo_d,k pm

< u-“"l'

scnew STWS HAVING spseos up To na

o . MACHINERY cousraummn nonmm wn'.
.\;@._ﬂ_%g 0 &09 mmtm W&Wm ;
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STALL & SON 3

: umu.:. and WYLIE),
TUBE WORKS GLASGOW

MANUFACY URERS OF

'_'_,W&Ea;oﬂvom 9, LONDON STREET, FENCHURCH STREET,
FiG 1mﬁ:w YORK: 58, HUDSON STREET.
sm FRANCISCO

22 & 24, FREEMONT STREET.

GoLD MEDAL,
PARIS, 1878

'lo t.he 'Admnlty British -and Foreign Governmente.

MANUFACTURKRS OF

FOR SHIPS, BOILERS,

! ' . AND GENERAL WORK.

_,._.:' E! BULB BEAMS of all Sections. “8. 8. Brand, eoml Quality for
LE 'm TUBE-PLATES, &e, AXLES, TYRES, FORGINGg CASTINGS,
', Flat E‘ﬁya Jor Boilers, Weldless Dredger Bucket Mouths, Ingots, Blooms, Dillels
E Vi Hars, Wire Rods, ge

S — s

 CAST IRON PULLREYS,
& shown below or in halves,
._ llaén any diameter or width,

——————

| TAVLOR & CHALLEN,

DERWENT FOUNDRY,
BIRMINGIHAM.

-

For each extra 1 inch in widih

y = Flummer Wocks, with brasses and Loty pl 1, hored, &a, Coup.
add o por reat. to following prices: Yin l.mI;;md‘frf;ced, keywayed, nn:l n: I‘||"|':.[|u -:lml;ulu.‘ l:m.-l;u
Parers, Towsnn axn PBorwkp, ffuﬂm of wrouglit iron bored, torned, and stocl sorows,
2 FOARL fs i STOCK, SIZES, and mucm. teli nm.-m.
o [ sa a5 1B | ar|ag|2f 33| 1642 48 .12 ﬁn ore, in inclios to standasd ., 'IJ -t laa i i/
&l 3 LA alal eSS Ll.'MMEH.BGCl\ mh" 1':9 ul | agy |70
i COUPLING L iiteespair (87108 [1n0 | ny |7-' It sy |30
_lﬂ 1| uq 17 120 95 | 32 158 46| 55|66 3: o | LOOSE COLLARS,.. . mh |2/3 | 26 29(3/3| 3'9 Y T )
71 8lae|a3taeleolaglzo |38l s |55 ‘sHAlfIING,mpquul foot ... (05|18 af |y a/io jl yro| 4
...-l-l_,'_-i Y2 wh W] | . i - ——
s .‘. - I| i
REVOLUTION IN MACHINE BELTING.
D_«;I*T:‘. ‘PATENT COTTON MACHINE BELTING
T

mdu ONE-HALY 70 ONE-FIFTH THE PRICE OF LEATHER.

180! COBBETT, 60, QUEEN VICTORIA STREET, LONDON, EC.

Shurt length for trial supplicd at wholosale prices. (No post samples,)

BEVERLEYG
Patent Sef-Contained

"RADIAL DRILLING MACHINE,

The Cheapert Machine in the Mark et by o5 per cent. owingt to the extrome simplicity of it
constiu tion obitaioed by this Patodt,

PRICES AND PARTICULARS ON APPLICATION.

For funber Particulars and Estimates, apply to

BEVERLEY & ATKINS,

“SPECIAL TOOL WORKS,"
 BTANLEY STREET, WICKER, SHEFFIELD.

MAKERS OF
Bavarloy*a Patent Lathes, Improved Jaw
Chucks, 8lot Drilling Machines, Wall

Drills, & every description of Machine
tools. P }

AN INSPECTION INVITED.

.IllHN WHITE & SUNS,

BINGLEY, YORKSHIRE,
| Manufaeturers of Main Leather Driving Baml

Havd and  Soft Roller H !;I1

reen picking Bands, Conbing Iemhm for
fme, Flax, &c.; and cvery kind of Mechanical

Machine Belting,
tanped and
Silke, Wool,

Leathers.

WIRE ROPES.
JOHN AND Enwm WRIBHT,

PATENTHRA,
anufacturers of every description

h/[ OF IMPROVED

PATENT ROUND AND FLAT WIRE ROPES.

UNIVERSE WORKS, MILLWALL, POPLAR, LONDON.
UNIVERSE WORKS, GARRISON STREET, BIRMING-

HAM
{ o | l N OFFICE~ %, LEADENHALL STRERT, E.C,
Al gcommunications should be forwarded mum Bll'lﬂ"hﬂlu

Address, k- :
IRON. g

The new Series commenced January 2nd,
1880.

Estanciiinn, 1770,

IRON

Is an Hlustrated Weekly Journal of Science,
Metals and Manufactures in TRON AND
STEEL.

o

IRON

Whas established in 1823 as the
Magazine,"

** Mechanics’

IRON

Has, therefore, been established more than
half a century. '

IRON

Is now conducted by PERRY F. NURSEY,
C.E,

IRON

Is largely circulated on the Continents of
Europe and America, and in the Colonies.

IRON.

The Circulation of this Paper will compare
favourably with that of any other Journal of
its class,

IRON

Is printed every Thursday evening, and pub-
lished early on Friday morning.

IRON.

Communicalions respecting Advertisements
Copies or General Busingss must be Addressed
to the New Offices, 161, Fleet Street, London,
B.C,

| IRON.

Advertisements for this Paper thusl be sent in
not Later than 6 p.m, on Thursday,

=



| ADA.PTED O ALL STANDAB‘BS e
-n.ygmmall (Commercial, Manufacturing, Railway, Mining, and Household Um A |
‘NG G " HICHEST AWARDS AT PARIS, 1878.
OV R aoo SIZES AND STYLES, AND ALL

R A CATALOGUE ON APPLICATION IN ANY mm;ax

JOHN H. AUSTIN AND
go, CANNON STREET, LON'@ON
SUPPLY EVERY DB.S("R‘IPI‘ION OF

RAILWAY MATEB

MINING COMPANIES, CONTRACTORS AND OTHERS are mqnmed w!pd full
ments, large or

OLD RAILS AND WROUGHT OR €
STEEL OR IRON RAILS, BESSEMER CROP |

comaﬁiiien TIN PLATE AND
COATBRIDGE, nnr __ y
”"""f‘"’""m"f BOKE BEST COKE. CHARCOAL

Ol:u'coll. Charconl. l ity
B & B “= I5Y Trade Marks : ‘
Coathridge ‘w.

COMMON, BEST, CHARCOAL, BTRIP ﬂr.or

FOR CUPOLAS OR SMITHS' WORK. The coatbridgg Tin® Plate Co

These Fans are strong, well made, and require the
deast power to give any required blast,

- centriFucAL pumps, |V U L CA N 1S E D

- VORTEX TURBINES, . PATENTED.

4+ The best means of utilising water«power, The PLEXTBLE s o Hu'hﬂtume {m e i :
STEAM ENGINES, CORN MILL MACHINERY, E% by S AT

I, ge Eom logincer st mt,éﬁd Cm'flohmﬂf kinds

“That a pump clack faced with Vuleanised Fibre one half ineh thick, was

: HIJOWING P A.N S’ Also Manufacturers of SHEET I'.I!O

llluulratcd prlcr Iu;ln on applu ation,
S and was taken out July Ew.l 1879, having been inwork 171

ays, vioys ;; e
WILLIAMSON  BROTHERS e oo S r:,';r:.nh“::u'i“;:‘:d::?'ﬂ';"%:.“’;.»»a'.‘*&_.. s the ol el
[ - P ! ' 58, perlb,, wherehs the fibre is only as," \ m L A
i astity " AN S
CANAL IRONWORKS, sad “Buey, Condonser Forrulen Jory, Falepaita Jpons Bev ou

K E N D A Ll %?L Eduon, the great clectrician, writes : —

“1 estecm it very highly, and nse larger quantities of it than Vﬂﬂﬂld

b dition, find it very satisfactory.” s
ES, SINS IHB HEAD, th qualitios of tho Vulewnisod Fibre aro wnin '

C T OMWELL WORKS, (PSWICH, ENGLAND, H%"%"' NS, w. Gther"chemis W%M s
ENGINEERS AND MANUFACTURERS OF THE REST d in sheets about 66 inches and 42 inches and varying ﬁ )

- AGRICULTURAL MACHINERY, SOLE AGENTS i—

ADAFFRD
fﬂl ALL COUNTRIES, DROPS AND SOILS,

NS o

APPLICATION, Granted according to Act o Pulluwu. 1737 iy

TOOLB smmn
iy m:sns'r*ss {o




INEERS

'I'HE ﬂ CHINERY HERE ILLUS Mmm

References can M n to uproards o {.5&.\0 Engines M"

I‘M naie al ol

lﬁﬂiﬁ;!h

" The Patent * Robey " Fixed Engine, 4 to 50 h.-p,

Horizontal Fixed Engines, 4 to 60 h.p, Sy
ROBEY o CO.
ENGINEERS,

s LINCOLN, ENGLAND.
t.um'Travelling !‘B!I.O Catalogues, J’mm and Phofographs on AN' icatwon,

Improveﬁ Barrow Hoist,

0 12 h.p. Improve

SPENCER AND SONS

Newburn Steel Works, Newecastle-on-Tyne.

STEEIL

S FORBINGS.

TRADE MARK.
ot
RATITIWAY
SPRINGS AND BUFFERS
BEST CAST STEEL FOR TOOLS.

LUTE SPRINGS.
m;r mr STEEL nu:s

GEORGE BALTER&hGO ﬁr‘est Bromwich,

Monufacturers of SPRING BALANCES,

Roasting Jacks, Sad Irons,
Bourdon's, Schaeffer's and Silvester's
PRESSURE GAUTGES
COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS,

VALVE SPRIND
Conical, 8piral, & all kinds of Coiled Springs @ HL e 3

WOURDOM CAJOE

MADE TO ORDER,

g G A T T

HEW OLIVER SPRING

_KELLYE poaR SPRING

mu lmm any u,“,“ T POy nmldl PATENT BENAPER %

SOMIEAL SPRING :
© (00DS SUPPLIED THROUGH MERCHANTS AND FACTORS.
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IRON MERC

Nﬂ‘B, LIVERPOOL.

‘Have always on hand a urge-m

dedmaﬂm leseripti

of all &

PATENT AGENT. ¥

Patents.—Mr.J C Mewbnrn,
Rubent ¥ % 3 w,

hmu.ﬂw.m“m

4w ﬁ” ‘

g '-—’nﬁ; »
*® " "
4 CONDUCTED BY PERRY F. NURSEY, CE. i 1
% - "
R -m:n’ ro‘muu'rm N THE UNITED ls.mc.uon, AND ON THIN PAPER (UNDER 4 0% ), FOR FORWARDING T0 ALL PARTS ormWom J
LONDON, FRIDAY, Arri 16, 1880,
BIRM “ JOHN SPENCER AND SONS,
BE conpany, | RS i eibpra, | B &8 "'“’E},,,',‘“"“"“Tiﬂ:
PATE"T TUBE COMPANY, FORGING dh ‘RT'IEELﬁlfILE‘i. %anb STEAM
WMETHWICK TUNRWORKA, Noar WinMiNojay, | STEEL, STEMENS STEEL BLOOMS & BA 3
London Office—7;, Ca Cannon Street, E.C. Received the oniy Prie Modal, Paris, 1878,
LONDON, BRIGHTON AND SOUTH 66 to 100 usually In Construetion,
Lu-wxnrﬁnﬁou STEEL, COAST RAILWAY COMPANY, HASSE'S PATENT -
BRASS & COPPER nou.sll TUBES, &c. CONTRACT FOR RAILWAY STORES. POWER H AKJ\IERB 3
‘ he Directors of the London, The best Friction Hammer made.
IRON BOILER TUBES.| | . 4
Bt FARSOME m“é’%‘”é’iﬁ‘“’ Waies s o o oo
+ ir r the g suc The Leading Dﬂlyndekt, owspapors, and
. b‘l!ﬂﬂﬂllu TUBE COMPANY. | g o Widarmantionnd Bhares g;mia-{. sire | the Groat Advortising Modia
e SR T Anrﬂ- ol OUTH WALES DAILY
[N i3 )
cppme trongeess | Tl e, | SRR
4 s 21. Lamp '] 1d,
r [’ Fittings
.‘_’RPEI;gg;ﬁfgfg VERY. | § Gnte it {afilwims | (SARDIFF 11 IMES AND.
. ] SOUTH WALES WREKLY NEWS,
. m. i‘.’:;’&‘:’;’ " O gllt.lhn.ad'l'maa. ':- Cnliamrublum % .th
muc B & BOHB E‘ ,E'f.::ﬂ“'ulc N ;eiah I-'l:tn Bolts. :
Manufacturers of y " e B The BOUTH WALES DATLY NEWS is
 SPRING STEEL, CAST STEEL, e, | b e (st 31 HollowDak Trenails | $fche, Kareest Duily’ Papars w"“'.t'&"e:’?
RAILWAY SPRINGS, COACH | % aiie }""“’m 3 OukRers stastly. increasiag Mg A =
SPRINGS, SHEET AND BAR TRON, | “cmtTomct s i purintar o b | (Honf et el e, o, Theh &
BRAKE, LEVER BARS, &c. Ilcutinn (%ﬁ“‘ onl ¥ the Cw“s"l. Emhouhin. Pu];lm'bnhl dﬁ%ﬁ'
Minerva Deaver Now Cross recon Radnors! ) A
W *A J'Bm %! I?:"“:;mxm ﬂfl:hhrn or e quotn the. lllt; np-nily the | The SDSJ':H WA :ai:ﬁ?wg circulates
S e vk g ST | e o Ve o G
mMY' ATENT PACKIN § [ ) s -
e G s PACKDNS. | e e p i apn st e trts .. | Moo ionian ':,“::.':n:':‘amz.ﬁ;‘:
w Engives. —Ia the most Economical Pnekllu e sk .::dtml W.EdDONnE ﬂ““?' 'ﬁ:m Agricultoral soctions of unity.
WIS | T der for m——'" a8 the be. —
mo S¢ #wh‘;“ m«hllm The Diractocs 85 not bind themedives toaocept, | The CARDIFY TIMES & SOUTH WALES
h- m i o Hox.~wil | the lowest or any Tender, wnxw NEWS has for over yoars been
~—1s made of the A\I.L!.N SARLE, B ' 1 ﬂw d head of tha W pm'fw
4%'“ 5 In.—=Ia nltabr.: :‘»ﬁw M:I- Pumps, London Bridge Terminue, tst April, 1880, M ﬂ. gumq-wn lons nnul. and Ilcn!:»
s S i o Kot it | . M achinery Market.”—A be 5.5 e sl “'“" &:‘“"
“R. B. LINDBAY & Co, Monthl 3.,.,... n-unu.l r mnludintictu tbo&onth
y very-
Plantation Quay (West), Glasgow. one using Machinery, sell achinery, buying DUNCAN Mm
e M Machinery, or interested in ﬂu hinery in any way 0
: should seo “The Machinery Market” Single
e STEAN BOILERS | TR B e L%?ﬁ?&.?f.s,,,’iﬁ':.‘i.fnﬁm
and of un!ity manufactured by ng!
.wn:u%%?ﬁ el 59 ¢ E:ekl.‘::c:uxndm \'Ifwh. \if:l'l'lt.:h'nzu. .
Largte Bovlere specially moderate prices. atents.—*‘ Patent Law in | 7o publsbed, .m,,, Kdition, to- g
a7 Tﬂg RAILWAY SON, C.1t, yaTh Bdiion. Bt yorion. o0 all pons’ ineer
x v ¥ n, 6d. § A
les, » i
WHEEL AND AXLE WORKS COMPANY, | “Puliiici vy W. P, THOMPSON asd Co. pa:cﬁ‘%rroﬁac 1N} £
STOURBRIDGE, Patent Solicitors and ﬁwim for the Sale of | WOR Wi
MANUFACT oF WROUGHT. | | [hicpis In, all consteles, Ja3, JHolbors, | AND K GINRERD "
TV AND CAST N BOSS bandiest -rnq;dc of oct_ we bave soen .
RAILWAY WHEELS AND AXLES, | 5 o tha notice of avery tending eroy’s lmproyed Patent
| ALSO FORGINGS AND CASTINGS, $ef N{ cle}: Com on _ b
: N e o St!i.:- w':'r:u“& any g;n =
surfaces, porior “compos
ROLLED MALLEABLE TRON JOISIS AND GIRDERS. | it o s ifeec s
HEN | IRy “‘..l.
"HENDERSON ﬁND GLASS, | Seiieis s
- wov and Co,
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o “For farther Particulars and Prices, apply (o

D. L. SELKIRK

¥ CONSUTAING MARINE ENGINERR AND SURVEYOR,

'+ . 9 LONDON STREET, LONDON, E.C.
HEPBURN AND GALE,

| » TANNERS,

. LONG LANE, SOUTHWARK, LONDON

B MANUFACTURNRS OF WILN-SUWN AND OTHER

; ieaf%r Machine Bands.

Y vy LEATHER HOSE PIPES 1
Cm .ﬂﬂﬁrnlk l.:‘a&r: p:nnﬂutltl:do Laces, Birap Rutts,
ﬁnr tar P uckets re-

ts shape, and rumalru perfectly soli Rn water, It Is

o

use in Mines and Collieries, nnd may be had of
in Leather,

in
all Esch Batt bears the lollowing

7. B. TREASURE and CO,,

INVENTORS 07 THE mrkovm

l"ﬂl! POLISHED GAUGE BLASSES

¥OoR

High-Pressure Steam Boilers,

8, VAUXHALL ROAD,
_ LIVERPOOL.

NEST FOUNDRY COKE,

Mmmm W el g8e, per ton, dellversd.

. Specit Quotations for Barge Loads,
‘. umu: T Kaworn, 455, Now Oxford Street, W.C.

o Y

m&uﬂuw

. WHITTLE & SON'S

HAT T GAS-0IL LAMP,

Lhoaoms, J?.uh-?,v Stations, Iromsworks,
. Ferty Landings,

&,

i —

"1t ofgives a clear and
vary beilliant Hght
without

smoke or smell, and
s s use by
sdveral  Railway
,  Tronand
g w;'.,,‘
i
Ciliuh
h:aum‘:;

wmm g W 0"
0il, Tallow, uamwmm

LONDON: CASTLE BAYNARD, um& mm STREET, .

THE UNION ENG]N&RING CO.

Frices of these and all other olls




J...MER i PRESS

b ARIS EXHIBITION, 1878.
AWARDED FOUR MEDALS.

ABOPTED BY H.M. GOVERNMENT —OVER 5,000 IN USE..

SPECIALLY DESIGNED PRESSES FOR

' '_-m:n, NUT AND FISH OILS, LARD, TALLOW, TANK REFUSE, CIDER, WINE, &c. &
.um BALING PRESSES for Wool, Cloth, Tobacco, Hides, B ags, Esparto, &;.

ESTIMATES IURNI‘?H’LD FOR' SEED OIL PLA

| Jﬁlm H. LADD & C0,, 116, queen victoRia sTReer, Lonoow, .c.

HEAD, WRIGHTSON & co STOOKTON -ON-TEES, SOLE MAKERS. AN HObT nax Ok

, W, QT e NEAR STOURPORT,

MANUFACTURERS OF

", et _IRON. ; TIN PLATES.
s_
A mlm " AND “SEVERN." EP&W “'WILDEN” “ UIEIT'}ORN" “ ARLEY %8 " “STOUR.”

m m BUTTON IRON AND BHEET I.'EON, PICKLED, COLD ROLLED AND CLOSE ANNEALED,
: k. CONTINENTAL AGENTS :—JOHN R, WHITLEY and CO., 8, Place Vendome, Paris.

__.;;;-"f__ﬁ-,nEw.. STEAMERS HAVING: SPEEDS UP TO 26 MILES AN HOUR.
R e * PADDLE STEAMERS HAVING DRAUGHTS DOWN TO 6in. OF WATER.
e MACHINERY CONSTRUCTED FOR BOATS BUILT ABROAD.

 Gato Yarrow & Holloy), Enginees & Shighuildors, |SLE OF DOGS, POPLAR, LONDON.

RON WARD & CO,

ME. CHANTS, ENGINEERS; CONTRACTORS, &c.
A ud @HAMBERS ST STEPHEN S, WESTMINSTER, LONDON.

’w to inﬁmto they are prepared to treat for purchase of Patents or the working of the same on Royalty,

.ru’i -

N mmnmnn AND MANUFACTURERS DESIGNS AND TRADE MARKS REGISTERED
DRAWINGS, ANALYSES, &c., CAREFULLY PREPARED. PATTERNS AND MODELS MADE.

'-"TloN IN MACHINE BELTING.

LOSS OF TIME IS LOSS OF MONEY.

[A. PATENT COTTON MACOHINE BELTING g T e By B
8 m ONE-HALF. TO ONE-FIFTH THE PRICE OF LEATHER, RAILWAY l’”ﬂ“ Aﬁﬂ ASSURANCE
i mi‘m BHOI’ O'U-EEN WLTOR;‘A STREET LOHDON’ E'G° The Oldest and I.ucut Aonldmtl.l Assurance

s L) A-mk" S —— grices. (o yost samples.) Rt. Hon, LCIRD KINNAIRI) Cuarusan,

SUBSCRIBED CAPITAL, 1,000,000.

VEITCH WILSON & CO.'S | nows aulFmemmions, . .,

in the roon

. LUBRICATING OILS ERAARAT,

A
64y EBYQVHILL LONDON  Wittanm J. Viax, Secrefary, .

mm EFFICIENCY, SAFETY AND ECONOMY. e
CYLINDER OQILS, CLIMAX OILS. JOHN AND_ EDWIN WRIBGHT,

p dgn HYDRO-CARBON OILS spee Naturat Ons of dark Colour,

are o:dmldlplﬁvﬂ NI:JI' l{‘t;l:?‘ graduated in body from Castor Oil to PATEn1EES, ESTAnLIsuED, 1770,
lﬂtnd any working tempera-
| ture without &womy ng, . and, being
; to affect -

Tallow Oil, limpid at 32 deg. Fah. uf [ d s
fi anufacturers ot ever escription
e S, B wa. lowmns M OF IMPROVED y P

“tive 'nchu, -b-ﬁﬁ_u “4 " | PATENT ROUND AND FLAT WIRE ROPES.
PNTVERSE WONKY, EHalitth SREAY, SR

G‘LASGOW gt '“g.*%: it AR

A fixed sum in :ﬂu‘qfﬂuﬂ b A:t;fn! and a Weekly Allowance .

"



Fig. 46, see Appleby’s Handbook of Machinery.—Section 1.9 s g

CORNISH BOILERS.
LANCASHIRE BOILERS.

MULTITUBULAR BOILERS.
VERTICAL BOILERS.

SHOP TRAVELLERS : Steam and Hand.
FOUNDRY CRANES, WHIP CRANES.
PILE DRIVERS.
Steam Dredging Machinery.
PUMPING MACHINERY.
Roofs, Girders, Bridges,

AND ALL KINDS OF

WROUGHT IRON WORK.

Registered Telegraphic Address:
~“MILLWRIGHT, LONDON.’

 OFFICES : 89, CANNON STREET, umau .
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OUR TRADE SUMMARY,

I'I‘ is now becoming apparent that political excite-
ment and preoccupation have not been the sole

iron ‘trade that has
but that over-pro-

duction, speculation, and the contraction of the
| demand, have had a good deal to do with it. Com-~
are rife from mrqurter of the dull tone

of a downward
some departiments

than in others; lllhougﬁi?lhe same time a good many
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ENGINE INSURANCE.

BOUT seven months since® we referred to the
then recent commencement of opemtms‘by a
company formed for the purpose of insurin ﬁa
and boilers. This was the ' Engine and Boiler In~
surance Company,”* which insures eng-mas against
breakdowns as well as boilers against e
We pointed out at the time the complicited nature of
engine insurance, and observed that we should watch
with interest the results of the experiment. = The first,
published report of Mr. M, Longridge, the chief en-
Emm to the conma.nzm ﬂ mejwd ‘us, and it
satisfactory to find good progress
has been made. 1t appears ﬂht the pumber of
ok i auhy WL thes SR ﬂ’»‘?ﬂm
was a y W e number
b A I:.e . mpo::i. n?;t?te -
lation. Tge p on nng'mas
have been insured, but some had 'to be
being either of insufficient strength, or wmuh out
of repair as to be in danger of mhng' down, In
u;:hoftbeutzta:llam rt was sent to the owr;rd:
pointing out the: ns or repairs | ¢
some ili‘mmcu the advice given was
the engines have since been insured) lw
nothing has been done, the owners eitlm*-
to incur the expen uﬂ mpl.lntng'
parts, or denyin duin
gmn&muhe td ‘the engine
was a sufficient guarantee url its nm
Not one: dispute has arisen as to the Gﬂﬂm
llnb:lity to make good the dam The
downs of insured engines are lymiu
follows 1—j9 per cent. due to tal causes, 14
per cent. to negligence of attendants, 23 per cent, to
old defects or flaws and ordinary wear, and 14 ;
cent. to weakness and faulty Construction.
report goes on to give examples illustrative of
class, An important pnurt the company’s business
consists in indwgtlmg tcpoﬂting'" dmiM.

engines, and copies of a few of the di
dunngtha are. mh'ﬂu
wnhrenurktm '
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AUTOMATIC VALVEGEAR

V ‘ W

‘“WN"IW\IIHW|;|uuu.m{} s - |

J | mhl\"'

LONGWORTH'S GOVERNOR
AND AUTOMATIC VALVE-GEARING.

VER since the expansion of steam was first
utilised by Watt intheworking of engines many
. master minds have been at work devising schemes by
.meansof which theeconomy thus introduced mightbe
still further increased, It was an obvious absurdity to
work steam expansively, and at the same time to re-
n the brm;'rn ntdo lrrnngemlent of throttlse-u!vom

s » introduced as long ago as 1842, st
n:l.y.lbl I?:pl.lce. despite the m‘{mgducnm 4of the
ﬁ:ﬂu valve from America. The heavy first cost of
Corliss valve, the slow speed at which it can with
safety be woﬂled (vlz hm 50 to fio revolutions per
mioute), and the .gf' wear and noise of the
mechanism, have stimulated English engincers to
Wumaa equally efficient ayltnm which shall at
same time be noiscless, cheap and durable, The
- subject is of the Tnteu im e, and in view of
ﬁhmlilumu erewith the application of a de-
gb:‘ho same object as the patents above
h combining ulso an improved form of
mwr Mr. Danicl Longworth is the inventor of
- mﬂéuwltlu wbichmagthough l!ta;y were :.xhibmd

burn Show ¢ manufactu

Messrs, M J‘":? Birmingham, m
not nol}cc to vrl-nch their merits

T w Muu in th iteell t
m\%&‘m u.:?jo?‘ of :g.;.?i"‘u.;': bell of 'i'.:’.;‘g'léw
on the vert - '

roating with it nod capable ke likewise of ‘a8 up-and-
down movement on the spindle by means of a slot in

The main slide-valve is actuated by an eccentric
and slide-rod in the usual manner, and is of the usual
construction as regards the ports which communicate
with the steam- «cylinder. On the back of the main
slide-valve is mounted the expansion valve, This i ls
of the plate or flat type, thouﬁh other kinds ma
employed. By means of guides on the back o t]w
main slide-valve, the expansion valve is made to

artake of the longitudinal motions of the former.

"he expansion valve is, however, fre¢ also to move
at right angles to the direction of travel of the main
slide-valve, There are two sets of horizontal gridiron
ports in the back of the main slide-valve, one set
communicating with one end of the steam-cylinder,
the other set with the other end. Corresponding
ports are formed in the expansion valve, but they are
s0 arranged that when the steam has admission
through one set of ports, it is cut off from passing
through the other set, and vice versa. As the
0x] valve is moved up and down by the spiral
cam, to be afterwards described, the steam is thus
alternately cut off from either end of the cylinder,
When the valve remains in mid-stroke steam can be
admitted to either end of the cylinder. This point is
obviously of Freat importance on many occasions.
In the case of rolling mills for example, when a bar
gﬁ jammed in the rollers, the expansion valve can

dered inoperative by a slight modification in
the spiral cam, and the engine can then be reversed
by the usual hand gear. Asthe total travel of the
expansion valve is only §inch in a 20 horse-power
engine, it will be readily seen that the wear, as well
as the power required to move the valve, is reduced
to a minimum, The expansion valve remains in
whatever position it is moved into, whilst, as its
travel is at right an les to that of the main valve, the
cut-off can ce as carly or as late as is

required

c%'m connection between the governor and the
valves is formed as follows :~On the back of the
expansion valve are cast two horizontal ribs, the
ce between them forming a in which is
freely fitted the end of a toothed r attached to a
rock 5
chmiin de

est

On mi?ﬁ:g shaft,

is a forked lever ha
mmhhau the

two-thirds, and ﬂleu- i
any kind, the maxllmfh

centrifugal force of the

counterpoise to move up M

mm&:ﬂh the

upon the spiral eam, ca

the right haudl miw .

section of its spiral into
lever.



T M A TR TR P e
I i o

RL ) 2 s T 3
Py iy S

~ THE ESCHERICH KILN.

~ BY MR, HERMAN ESCHERICH, OF SCHWANDORF, GERMANY. -
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THE PISTONLESS INDICATOR.

BY MESSRS. ISAAC STOREY AND SONS,

the compartment. The passages 7 and a serve to
conduct the flame from one half of the kiln to the
other,.the.ﬁamge a taking that part of the flame
drawing along the outside wall, and the passage ¢
the flame drawing along the inside partition wall,
As both these passages can be regulated with slides
the flame can be drawn to the inside or outside as
desired. In order to thoroughly hot-dry the goods
before the fire reaches them, a hot-air canal, H, is
placed at the top of the kiln connected with each
co%rmant by a pipe, E.
¢ hot-drying is accomplished as follows: A
compartment of unburnt ware is placed in connec-
tion with the hot-air canal, H; at the same time the
valves connecting the same with the chimney are
opened, a connection between the hot-air canal, H,
and a burnt-out but still hot compartment having
en effected, the hot is drawn through by the
t in the chimney, This arrangement is parti-
-used when china ware is being burnt, as the
antity of air drawn through the burnt goods
idly and to advantage. The hot-air

slide, more air is used for

by the .
| S o sk e
' the

iln consists in the ‘canal, M, constructed to

a
canal, H, is iroo connected with the chimi
i so that in a&uﬂ A : g

,o".'ﬂ

fire. Largerdpenings, L, are also provided, serviog to
introduce slides to observe the burning, and to con-
nect any compartment of the kiln with the hot-air
canal, H, by fitting on pipes, E, as shown in fig 3.
Tar pots, T, are connected with the canal, K, andserve
to receive the tar deposited by the gases in their
progress through the canal. !
It is to be observed that in the Escherich kiln the
operator can, at will, burn the goods either with an
oxidising or a reducing flame, according as the
nature of the clay under treatment may render it
désirable, Some roofing tiles which we i '
and which were burnt in this kiln, were e from
two qualities of clay, the one rich in iron and free
from chalk, and the other rich in both iron and chalk.
In these the red tint becomes lighter in ion
1o the superior presence of the chalk. .the
articles we inspected were, we are informed, burnt
with an cxidhin%‘ﬁam with three times the volume
of air required combustion at a temperature of
1000° Celsius, the munﬂ heinwnted from
peat, Some yellow bricks, made a chalky clay
similar to the Eaglish gault clay, had been i'I:m:m:
with an i me, with double the volume of
air by 1050% in that casethegnlmprudu
from lignite. In other samples which we examined
some yellow bricks had been burnt with an oxidisi





