
DEc. 5, 1879. 

TilE DILBAO IRON DISTRICT. 
No. IV. 

The harbour works consist of a pier for the shipment 
of ore with a canal dredged in front of it 3280ft. in 
length and 320ft. in width. This has not all been sunk 
to its full depth, but will before long have 18ft. below 
low-water throughout its entire length. The pier is 
902ft. in length. commences with a curve of 197ft. radius, 
and admits of four steamers of about l 000 tons each being 
loaded at one t imo. '!'he rail level is 2!)Mt. above ordinary 
high-water auark, and is amply high nnd a convenient 
level for steamers, but as so high a fall is dangerous to 
small sailing vessels anothet· specin.l stage has been pro
vided for them. The pier is of wood, and was erected on 
contract by l\lr. Peter Shade. 'l'he piles are of Memel 
timber 13in. squnro, driven to a depth of at least 33ft. 
below low-water, aud until they were capable of sustain
ing a minimum weight of 15 tons calculated by the 

formula x = (B B: ;) e whero x = minimum resistance of 

25 tons ; B =weight of monkey · P =weight of pile; 
h =fall of monkey; e =distance driven by the last blow. 
The driving was effected with hand power machiMs 
having monkeys weighing 20 cwt. The superstructure is 
principally of F rench pine obtained from the Landes, and 
mjected with sulphate of C()pper. As wooden structures 
deteriorate rapidly in the Nervion from sea worms, the 
base of the pier IS now being filled with concrete, for 
effecting which a very complete plant has been laid down. 
The pier itself cannot be better arranged, and gives every 
facility'for shipJ?ing a large quantity of stuff; perhaps out 
of England, it IR second only to the Huelva. pier of the 
Rio Tinto Company in the south of Spain, but the wagons 
give more trouble in dischargin~ than they should- their 
construction is certainly defbctive in more respect:~ than 
one. The Bilbao Company have one great advantage 
over the Diputacion Railway, ancl the other shipping com
panies which wo ha.vo yet to notice, in being close to the 
entrance of the river. All the othea· shipping places are 
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from three to five miles upwards, and as steamers can only 
move at near high water this often saves a tide, besides 
loaded vessels at this stage are ready to seize the first fine 
weather to go out, which is another pull in variable weather. 
Each ship's berth is provided with two shoots, actuated 
by winches, fixed upon the upper platform. The shoots 
are arranged to receive the contents of two wagons, 
weighing about ten tons, at the same time. Owing to 
the ~round swell along the face of the pier when the sea 
outside is rough an alteration has been made in the 
mode of raising and lowering the shoots, which is now 
done by a balance weight suspended at the back of the 
pier in such a manner that the weight can be dropped 
and the shoot hoisted almost instantaneously. The tame 
required to hoist the shoot from ordinary loading posi
tion as altered is forty-five seconds ; rather more than 
two minutes is required to lower it to the same position. 
Two men are needed to lower the shoot) and oue only to 
raise it. The present arrangement consiSts in fixing the 
shoot at the upper end, and connecting the extreme 
point by means of two ~ in. chains passing over pulleys 
fixed above to a balance weight of two large cast iron 
chains and weight, as shown below. The ever-varying 
position of these chains compensates for the increase 
and decrease of weight of the shoot, caused by the varia
tion of the angle of elevation. The accompanying 
engravings show the arrangement. 

The ore is dropped from hopper wagons into a large 
wooden hopper, lined with iron bars t in. thick, to the 
month of which the iron shoot is attached to conduct 
the ore to the ship. The largest amount of ore shipped 
on any one day has been :3300 tons. The greatest 
despatch yet given to any one vessel was 150 tons in 
thirty minutes. An ample supply of buoys and bollards 
has been fixed for mooring vessels ; the buoys are secured 
to piles 9ft. long, screwed in from l Oft. to 16ft. below the 
permanent bottom of the canaL A service of fresh 
water has been provided along the pier for protection 
against fi re. The water is obtained trom springs in the 
tunne~ and pumped into a reservoir 33ft. above the pier 
leveL 

A canal has been dredged in front of the pier. 
Approximately the quantity to be dredged was 785,000 
cubic yards, and tllis has now nearly been effected. The 
work has been done by one of Messrs. Tilken and Co.'s 
steam central ladder dredgers, capable of lifting 800 
toilS per day. The monthly wages cost of this dredger is 
only £52 12s. 

Several classes of barges have been tried ; the one 
ultimately adopted has been a hopper barge of French 
pine, to hold 50 tons, 40ft. long, by 17!ft. wide. The 
advantage of this form is that the water brought u_p 
by the dredger flows over the sides of the barge when 1t 
is nearly full1 leaving the sand almost dry. It will like
wise float, ru.though the internal compartment may be 
filled with water. These barges were built at Bayonne, 
and shipped in _pieces to Bilbao. They cost at Bayonne 
.£117 each, and m delivery, duty, and erection, £85 each. 
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The material dredged-sand and mud- is CQnveyed in 
the barges to the discharge stage near the centre of the 
station, and raised 21ft. above high-water by a hoist 
driven by one of Robey and Co.'s 12-horse portable 
engines. The shafting drives two sets of gearing, work
ing each two grooved winding drums with chains coiling 
in contrary directions~.. so that whilst one jib is lifting the 
other is lowering. The skips hold 22tft. of material 
weighing 1700 lb., and discharge their contents into tip 
wagons, working on a platform immediately below. 

In a day of ten hours 600 laden skips are hoisted. The 
spoil is tapped into the original river channel, nnd the 
base of the bank is protected by a toe of rubble run 
ahead of the tip. '!'be face of the toe will be eventually 
pitched with squared blocks. The actual cost of dredging 
during seven months is as follows : ·-

Dred~ing and filling barges ... .. . .. . 
Bargtng . . . . . . . . . . . . . . . . . . . .. 
Discharging bo.rges .. . . .. .. . .. . . .. 
H aulage and tipping into banks ... . .. 
F ormation of toe bank of rough stone 
T otal cost of work .. . .. . .. . .. . .. . 

d. 
... ... 2•10 
... ... 1'61 
... ... 3'41 
... ... 2•89 
... ... 2'13 

... 1 '02 
Total quantity dredged ... ... .. . .. . 
Cost excluding toe banks ... ... .. . ... 

.. . 70,954 yds. 

... 10'00 

The mines of the company are :-In the 
Galdames :-

district of 

Acres. 
1. La. Escarpada, . . . . . . . . . . . . .. . . . . . .. 
2. L~ Ceo fa . .. . .. . .. ... . .. . .. . .. 

111 
45 

3. El Beran go ... ... . .. . .. . .. 
4. Dudoea . . . . . . . . . .. . . .. 

... 67 

.. . 111 ... 
5. 'fardia .. . . . . . .. . .. . . . . . . . . . . .. ... 91 

In the district of San Pedro de Abanto :-
G. M oruecos ... ... .. . ... ... ... .. . ... 148 
7. Cerillo ... ... .. . . .. .. . ... .. . .. . 10 
R. Vulcan ... ... ... .. . .. . 74 
9. Convenio .. . ... . .. . .. .. . .. . ... .. . 62 

10. La Vincrill88 ... .. . ... ... ... ... ... 91 

Total area ... ... ... ... ... 810 

Of those at Galdames only the Berango mine has been 
opened, and is now being worked. Here the lode 
apparently extends from north-west to south-east, and it 
can be traced for a distance of 1640 yards. The iron
stone crops out of the side of the mountain in vertical 
cliffs, one of which has an escarpment of 55 yards. At 
about the centre of the present workings the lode of ore 
has been traced to a width of 306 yards at the railway 
level. There is enough ore above this to employ the 
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resources of the company for many years. Generally 
there is but little covering, and a large portion of this 
h!l.ving been removed the ore is bein~ worked in steps. 
The ironstone, a bard brown hematite, is blasted wtth 
dynamite and common powder in large masses, which are 
then broken up with wedge and hammer. The cheapest 
and most convenient way of reducing tho lar~er blocks 
is to insert a third or hall of a dynamite cartndge into a 
hole of from lin. to 2in. in depth, 011 the upper face of 
the block to be broken. A block weighing one or two 
tons will thus be shaken so that a few blows with the 
hammer will break it up. This is a simple method of 
dealing with these masses which we have not seen 
employed elsewhere, and we may mention another plan 
practised here, which, though not novel, is rarely resorted 
to, viz.: in the deep holes which are sometimes bored 
20ft. to 30ft. for taking down large masses, a small 
charge of dynamite is frequently employed to enlarge 
the chamber so as to take a heavr. charge of powder, 
from which, in stoping down the claffs a better result is 
obtained tha11 in working with dynamite alone. A self
acting incline has been constructed up to the first shelf 
or level with a gradient of 1 in 6 and a length of 
120 yards. Four wagons ~re sent up and down this 
incline at a time with about 20 tons of ore. 

The surface earth is removed by bridges and shoots, 
and tipped into the valley at the opposite side of the 
railway. 

The rolling stock consiets of six large locomotive 
tank engines, made by Messrs. Kitson nnd Co., of Leeds ; 
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three small locomotive tank engines, made by Manning 
and Wardle; and five hundred five-ton hopper wagons 
sup_plied by the Darlington Wagon Company. 

The lari{e locomotive engines have ten wheels, six
coupled, 'Yl~h a four-wheele~ bogie in front. The l~a4ing 
pair of dnvang wheels are without flanges. The prmctpal 
dimensions of these engines are :-

Diameter of cylinders ... .. 14in. 
J ,enKtb of tstroke .. . .. . . .. . .. 20in. 
H eating surf~ fire-box ... ... 70 fl(JUare feet 
Grate area ... ... ... ... ... 11 ·5 square fttt 
External diameter hoiler .. . 3ft. Sin. 
Length of boiler .. . .. . .. . .. . lOft. 
Number of tubes ... ... ... ... 138 
H eating surface of tubes .. . ... 652 square feet 
Diameter of bogie wheels ... ... 2ft. 
Wheel base of bogie ... ... ... 4ft. Sin. 
Diameter of driving wheeliJ ... ... 3ft. Gin. 
Wbeel bMe of engine ... ... ... U·2in. 
Capacity of tank .. . ... .. . . .. 550 gallons 
Co.po.city of bunker .. . ... ... 30 cubic feet 
W eight of engine ... ... ... ... 2G tons 18 cwt. 2 qr. 
W ater in boiler ... ... ... ... 2 tonsl5 cwt. 
W o.ter in tanks .. . ... ... 2 tons 9 cwt. 
W eight of fuel ... ... ... 15 cwt. 
Gross weight ... ... .. . 32 tons 12 cwt. 2 qr. 

These locomotives are capable of taking up the incline 
trains composed of forty empty mineral wagons, repre
senting a gross load of 110 tons ; but for the better 
regulation of the service they $ire only required to take 
up trains of thirty wagons. The gross weight of tbe 
descending trains, excluding the weight of the engine! 
is-load of ore 150 tons thirty wagons 82 tons, tota 
232 tons. We may add that, notwithstanding the large 
traffic and heavy gradea on this Jine, it has been worked 
for the last three years with only one trifling accident. 

THE SYDNEY EXHIBIT! ON. 
No. III. 

TRE Exhibition bas created fully as much interest and 
excitement as its most ardent advocates could by possi
bility have antici pated. In some cases the success bas 
already surpassed expectation. On the opening day the 
Exhibition was very mcomplete, the British sectiOn being 
the only large one that was in order; but work was 
pushed on energetically, and on the first shilling day
Saturday- about 30,000 persons paid at the doors. 
Mondays and Thursdays are half-crown days, and, in 
spite of attractive musict are already admitted to be 
failures. It is extraorainal"}'_, after the experience 
gained at former International Exhibitions, and especially 
at the crowning instance of the Paris Exhibition of last 
year, that tha directors should have been ill-advised 
enough to depart from the beautiful simJ?licity of "one 
shilling admission." However, they are quite practically
minded enough to alter the regulation, as soon as they 
see clearly that it will not pay. 

The names of most of the British exhibitors connected 
with the mechanical arts hd.ve been given already in the 
columns of Tm~ ENGI NEER, and we need only add that 
the section makes a large and handsome display, and that 
the fa<;ade is with excellent taste decorated with the 
names of the cities and towns of Aberdeen, Belfast, 
Birmingham, Cork1 Dublin, Dundee, Glasgow, Hull, 
Leeds, Limerick, Liverpool, London, Manchester, New
castle, Nottingham and Sheffield ; with an ornamenta
tion of the rose, thistle, and shamrock. Entering the 
building by the western tower, the British section 
occupies the whole of one side of the transept to the 
nave, where in the centre of the building, under the 
dome1 stands the statue of her Majesty, in brvnze, by Mr. 
Marsnall Wood. The unveiling of this statue formed a 
portion of the ceremony, and was naturally hailed by the 
performance of the "National Anthem." 

The manner in which all the arrangements were made 
for the opening ceremony deserves a few words. The 
estrade was large, and brilliant with Wilton carpet and a 
beautiful coUection of plants, with a bust of Sir Hercules 
Robinson, to whom the Exnibition is greatly indebted. 
Over the beads of the company were the arms of Great 
Britain and of the colony, and a. profusion of gay 
bunting. Above was the grand organ, and the galleries 
on each hand \Vere filled by the choru~, the ladies being 
in front, with bright uniform dresses of white with blue 
sashes. The commissioners have acted, we think, wisely 
in making music a prominent item in their arran~ements; 
at present there is a popular concert on the shilling days, 
and select music on the fashionable, but thinly attended, 
Mondays and Thursdays. 

The officials and the representatives of the neighbouring 
colonies of Australia filled not only the estrade but the 
greatet: portion of two platforms, on the right and left of 
the grand estrade; but the most remarkable features of 
tha assemblage, and that best indicating the success of 
th_e Exhibition, were ~he representatives of foreign coun
tries and other colomes, for whom places were reserved 
~ fron_t of one of these platforms. These representa
tives .m.cluded, amongst others, Capitaine Mathieu, 
commiSSioner-general for F rance ; Dr. Rouleaux, commis
sioner. for the .O~rman Empire; C~msul , chonberger, 
Austnan commlSSIOner · Dr. Cox, Umted tales commis
sioner ; 1\f. Van Schehe, Belgia!l commi sioner; )fr. 
Haruo Sakata, Japanese commissioner ; Mynheer J . 
de Groal Pzn, Dutch commissioner ; Signor Oscar l\layer, 
Italian commissioner · and many othet members of the 
same commission. There were also repre entatives from 
Ceylon, Fiji, New Zealand, Tasma~ia, the Straits Settle
ment, Switzerland, New Caledoma} Portu~l, Hawaii 
Brazil Sweden and Norway, Peru and Russta, generally 
consuls or vice-consuls. Sydney may certainly plume 
herse1f on the fact that the first colonial invitatiOn to 
the nations of the e~rth has ~een freely accepted. The 
presence of tho H.hm, the Basmarck, aud tho Aust rian 
troopship IIeligolo.nd, in the beautiful harbour and 
the civilities and entertainment interchauged amonist the 
officers and the authorities, are also noticeable features 
The Exhibition building, from its proximity to th~ 
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charming botanic gardens, has received, officially wo 
believe, the appellation of the Garden Palace. 

A few words from a commercial point of view which 
appeared in the Sy(l!te.IJ J.11oming Ile)·ald of Octob~r lst, 
may be worth quotmg. After speaking in the h1ghest 
terms of the exertions and success of the London Com
mission, and t he various Anstra.liau contributions, the 
writer says :-" Tnming to the American and European 
courtsh we see wh.tt forei,.uers aro anxious to sell to us, 
and w at in their opinio~1 they can sell to advantage. 
They have naturally brought out who.t they think most 
likely to tempt us, and if in some matter::; thoy have 
under or over-estimated the market, still the exceptions 
are trifling. Many of these nations come directly in com
petition with oach other ... and we are set upon exa
ming and comparing with opportunities such as have not 
previously been presented. . . . . Bnt those who are 
already engaged in trade here consider themselves 
quite equal and more than equal to all the wants 
of the country, and see nothing but loss if other 
tt·aders tried to push in '\Yhere there is no room 
for them. I n other words, competition, which is 
severe, is intensified. The constlQ'ler may perhaps gain, 
but the distributor complains. Thi~ however, is an evil 
which will very soon adjust itself. .l:'eople will not con
t inue to press into a trade where there are no profits · 
while if they succeed in finding a business, that 1s proof 
that they were wanted. An Exhibition cannot perma
nently increase the trade of a country. Our buying 
powerl'l depend on the success of our own industry, and 
that of course is the thing that we have to attend to most. 
That we should spend wisely and well is a secondary 
matter, and yet not unimportant!' This is }·ather of the 
nature of a wet blanket., and one might ask, " Why then 
have had an exhibition?" The writer goes on, however, to 
say that the Exhibition is extremely interesting to those 
who, born in Australiaand never left it, have not the oppor
tunity of seeing the ~reat shows which have taken place 
in Europe and Amenca, and that it will be highly useful 
to the workmen of the continent by showing them the 
best specimens of European styles of manufacture. 

Amongst the British exhibits, that of :Messrs. Peter 
Wright and Sons-of Dudley's anvils, vices, and other 
smith'~ tools. an.d accessori.e~-have attracted SJ?ecial 
attent10n, whiCh 1s not surpnsmg

1 
for these well-des1gned 

and well-made tools could not fml to attract the eyes of 
practical colonists and pioneers. The steel pens of 
.Messrs. Leonardt and Co., of Bit·mingham, are also much 
noticed, not only on account of themselves, but also for 
the commercia,! tact which has put thorn up with special 
designs to please the taste of Germany, Egypt, and other 
couutdes. Messrs. J·obn H.a.brme and Sons, of Birming
ham, have also wisely hit the taste of the colony with 
their collection of tapes, rules, levels, and other measuring 
~nd surveying necessaries. The "metal tapes," and the 
tapes with a metal wire woven into them, at on~'e rivettecl 
the attention of workmen. These article~ well known at 
home, seem to be new to the colonists. ·1 he style, or, in 
some cases, wo may say, the splendour, of the show
cases in the British court, a.t once attracted much notice. 
'£he case of Messrs. n reenlees Brothers, of Argyle
shire and London, is a very beautiful piece of cabinet 
work; and those of l\Iessrs. Clark and Co. and t.he Clark 
1'hrea<l Company, o£ P<tislcy and Newark ; of Messrs. J. 
P. Coats, also of Paisley ; of l\Iessrs. Tress and Co., of 
London, and some others, are models of their way. 

Tbe United States Court adjoins that of Great 
Britain, but it is far from complete, which must 
be said of many other courts. Our cousins, how
ever, make an admirable show of hardware, tools~ 
implement.;, ironmotwery, metal furniture, and 
electro-plate, much admired, especially the former, 
for their lightness, strength, aud neatness. '£he Vermont 
Bheep-breeders' Association have thought it worth while 
to send several cases of fine wools to the country of wool. 
'£he Waltham Watch Company promise a fine show of 
theit· productions. 

In the French conrt tho show of Gien faience, and 
that of Creil and 1\Iontereau ware, are at present the 
most conspicuous1 and eli vide much attention with the 
admirable collectiOn of earthenware, stoneware, and 
chiua from England, which is large and excellent. 
An English firm whose names have escaped us show 
a varied collection of ware made from the clays of Aus
tralia. 

Germany has but a small portion of · her contributions 
yet visible, and Austria is in the same condition. 
Holland has a small court quite complete. Italy shows 
a good deal of statuary, and many specimens of her 
Florentine and other mosaic and inlaid work. Switzer
land has a pretty show of watches, carved work, lace, 
and embroidery, all in order. Belgmm is hot so complete, 
but her court is a large one, and much of it is arranged. 
Belgium is one of the few exhibitors of machinery. 
The Cockerill Company

1 
of Seraing, show an admirable 

collection of iron cn~ttn~s . In the French comt we 
should have said, there 1s a fine collection of bronze 
castings, and plate of various kinds. 

Japan presents a most attractive corner court, an 
e_pitome of the superb show made in Paris last year. 
Fiji, the Straits Settlements, and Ceylon, are ra11god 
side by side, aml presont good specimens of their peculiar 
productious. Amongst other exhibits, Ceylon s,ho«r~ a 
curious collection of prim i live ngt·icul tnral tools, we cam\ot 
sa.y implements. New Zenh~n<l makes a good show of 
hor minerals, of her woods manufactured into mosaic aud 
glued ou canvas for flooring, and mannfactnres iu j ade and 
other native material. 'fasmania bm; tl. small but capital 
show, of which the words tin, timber, an.d furs will 
ropresen t tho most important i toms. 

The Australian colonies have been wisely careful to 
select the bes·; of all thei r products to show their visitors, 
anu a tempting f:l how it is. 'fbe courts, with tbe excep
tion of (~ueensland, we thiuk, are noL finished ; but mnch 
is to be seen. About the corn, timber, wool, metals, 
minerals, wines, and other chief products of ¥.~ralia it 
is not neces~ary to speak; but the sugar traae is com-
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~arativoly new and important ; the trophy of the 
Colonial Sug.u· Itelining Company calls special atten
tion to it. 'l'his compQ.ny in the

1 
sugar-making sep.son 

employs 1000 hands, all Eo.ropeans. I t possesses 100 
stea.m engines and seventv-five hoilex~ with an agg~e
gn.te of 1000 to 1200-ho'rse power. Tbe works recenbly 
built at Pyrmont1 at; the cost of £125,000, can tnrn 
out 600 tons of sugar a week. It has also three large 
tnills on the Clarence River, and another in the course of 
erection on the Tweed River. 'l'he Clarence mills pro
ducefrom 5000 to 6000 tons of sugar annually from home
grown canes. The company's distillery can produce 4000 
to 5000 gallons of white spirit and rum per week. The 
trophy cnnt,ains samples not only of the finished products 
but the sugar in crystals, of which there are many varie
ties- white and yellow-and of the liquors, illtlstratiog 
tho various sta~es of the process; molasses, golden syrup, 
&c. all admiraoly set up. 

The I nternational show of sheep and swine brought a 
considerable number of farmers and wool merchants from 
all the colonies. England and France are, as far a$ we yet 
know). the only Old World countries that send sheep, 
an~ England and America the only contribut<Jrs of 
swme. 

THE NEW ELSWICK HORSE ARTILLERY ·GUN. 
TuE greatly increased power of i11fantry fire, as well as th e 

employmet\t of earthworks on an enormously extended scale, 
call for mot·c powerful field guns. We have before pointed 
out that the superior quality of metal which \Ve nO\V 'f?OSsess, 
both for the manufacture of ~uus and ca.n·ia.ges, furnishes us 
with the required means to attain tlns enu, fot' we can increase 
the weight of the projectile and charge in }?roportio11 to the 
carriage. The employment of slow burumg powder, and 
air spacing, s till further facilitates such a task, for it clearly 
becomes possible to throw u1ore work on gun and carriage, 
and to cause this work to take the form of a push rather than 
a blow, so that we have simply to deal with a. gun h aving a 
very Yiolent r ecoil. Tbjs can easily' be controlled by means 
of a bral{e, a~1d we all know tl)at a g un and cardage r ecoiling 
violently and brought up abrnptly by a strong brake does not 
suffer in at all the same way as a gun acted on by q\1ick 
buruing p owder which expends its for ce rather on the par
ticles of the gnu and ca.rna~e than on movin~ them bodily. 
The necessity fot· slo\V bnrmng powder and ::ur spacing bas 
not been felt in the case of field ~ns much hitherto, because 
these guns have not been ta~ed hke the heavy ones; in the 
present COI\ditjon of affait·s, however, it is evident that every 
available power should be tnmed to account. 

The common form the problem we arc considflring takes is 
the production of a gun of about the w eight of that exis ting 
in the service, but of much greater power. The 13-.Pounder 
experimental ~un now issued to two of our batter1es is an 
example of an Improved g un of this kiud, its weight h eing the 
same as that of the 9-pounder, namely, 8 cwt., while its 
length- 6ft. 9·Gin ., as compared with 5ft. 8 ·5in. - indicates 
t he employment of the gradual action of the powd~r. \Ve 
have also recently called attention to a notable example of the 
successful working out of this problem in anothf-r shape, 
namely, the production of a. specially light gun of great 
power, in the case of the Elswick divided mountain gun. Our 
~resent object is to notice another most s triking example of a 
l1ght gun of great power jus t constructed at Elswick, and 
rcc~ntly tried there, namely, a 4~ cwt. muzzle·loa.diog horse 
artillery gun. 

This gnn was d csiguod in accordance with a su~gestion 
made by Colonel Boyle, R. H. A., and the object a1med at 
in the d~igu was to secure '*ith an equipment from 20 to 2o 
per cent. lighter in weight than the present horse artillery 
equipment, a guu that should be at leas t as effective as the 
present horse ar t illery 9-pounder gun. 

The following are the principal weights :-
Weight of gun .. .. .. .. .. . • .. .. .. .. 4·5 cwt. 

, , c.arrlt~c . . . . . . . . . . . . . . . . . . i ·s , , 
,, limber . . .. .. . . .. . • .. .. .. o·o , 

Complete without pCl'SOn(\1 cqu(l)rncnt . . . . . . . . :Zu·O , 
Weight of p1·ojcctile . . . . . . .. . . . . . . . . 0·5 lb. 
:Muz?.lo velocit-y .. . . . . .. .. .. .. . . .. . . l iiOO f. s. 

The service 9-ponnder horse artillery gun w eighs 6 cwt., 
with its limber and wagon empty it weighs 22~ cwt.; packed, 
34 cwt. The muzzle velocity is 1391 fcet-seconus. 

The following experiments were made to d et ermine the 
accuracy of the gun and the destructive effect of iLs shrapnel 
!!hell. a for accuracy . A target 9ft. by !.Ht was placed at 
1100 yards, and t en rounds were fired without alteration in 
laying . The following were the r esults, every shot fired 
haviug hit the target .-

Round 1. t 3·6ft. .. .. . . . . . . .. . . .. 4 ·oct. R. 
,. 2. 2·8ft. .. .. .. . . .. .. .. . . f> ·Oft. , 
, a. 4 ·::.rt. . . . . . . .. . . . . .. .. 4 ·srt. , 
, 4. o·on. .. .. .. . . .. .. . . . . ·i·Mt. , 
, , 6. + 6 ·set. .. .. . . .. . . .. . . .. s ·sft. , 
, l.i. + s·7ft. . . .. .. . . . . .. .. .. 4·2rt. , 
, 1. + 2·lft . . . . . . . . . . . . . . . . . a·srt;. , 
" B. + 3 ·1ft. .. . . . . .. . . .. .. .. 4 ·Ht. II 

11 0. + 6•2ft. .. .. .. . . .. .. • • .. 4•2ft. U 

" l o. + 4 5Ct. . . . . • • .. .. • • • • .. 2•0(1;. " 
'V c give below a diagram of the target. 
From au examination of these f:igure.s it wm be seen that 

~he mean cnor on a vertical ta.t·get is 1•3ft. iu height and 
·51ft. jn deflecbion, equivalent on the ho1·i~ontal plane to a 
mean error of about J 0 y'a.t·ds 
in range and 1ft. jn deUcction. r cEr 
Upon another occasion, at tho 7 
same distance, the moan error 
was 0 ·07ft. in beightand0·58ft. 6 

in deflection, equivalent to a 
5 mean error of about 8 yn.rds iu 

range and 7iu. in dotlectiou. t 

After the U'ial of accn~acy, 
c.xr criments wore made to ~ 
1lotermine the clcstructi ve o!fcct 

• 

of a n ew description of :sht·np
ucl, specially designed for usc 
with field ot· boat g uns. l~'o r 
t~is purpose, at tho same rn.ngc, 
v1z., 1100 yards, a row of 

• . 

I 

0 

• 

- 2 

• 
x9 

>t 
s 

~c: 
:( 1<3 

P, ~6 

I ~'<-8 

"' ' 

~ 
3 tat·gcts, 42ft. in long bh by f)ft. <tur 

1 

higll by ·Sin. th.ick, " 1.\S set up j )(HIT OF PRO.u;:CTILE 

20 yards in rear of this a second PO tNT oF MEliN IMPACT 

J 

--
2 ' l 

6 

row, !)4ft. by 9ft., and oll the 
same tbic.k.nc!llil, was placed, and again 20 yar<ls in :~;ear was 
arranged a third row; the length of this third row Wl\8 60ft. 
Fo\tr roun~s were tpon fire~l with the ne;v slu·apu~l, a.rrangt)d 
tq b\trst ~w1tb the tune fuse. '1;ho tlrst shell purst 20 yards 
short, tho socontl burs t 30 yards short, tho third burst 
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35 yards short, ancl the fourth burst 50 yards abort. The 
time fuse was then lengthenell a little t<J burs t close up, when 
the fifth round burst 5 yards beyond the ficst target, and the 
sixth fired to burst on graze did so, passiuJ under the foot of 
the first row. The effect on the targets was then taken, 3.nd 
it was found that there were-

Tht·ough tbo l st 1·ow. . . . . . . . 408 bullets or pieces o/. shell. 
, , 2nd " . . . • . . . . 610 , , ,. 
,. ,. Srd ,. .. .. . . .. 301 , , , -

Total thro11gh throe rows . . . . 1219• , , , 

or an average of 203 per shell fired. The effect on tbe first 
ro'v was produced by fou r shell; on the second and third row 
by six shell. A fnrther lot of t en shell were then .fh·ed, 
arranged to burst by time fllse, antl tho bursting of the fuses 
was observed as follows:-

tat n ouud . . . . . . . . . . . . . • . . burst 20 yl\rds short.. ' 
2nd , , . • . • ~ • • • • • . • • • . • , UO , , , 
·•··d 2S " '- ,, • • • • • • • • 0. • • • • 0 0 ,, ,, ,, 

4th ., . . . . .. .. . . .. . . .. 1, 20 , u 
Otll ,, . . • . . . . . . . . . . . . • 25 ,, ,, 
6tll .. r. ,, . • . . . . 0. • . . . . . . • ,, .., ,, ,, 
7tll , . . . . . . . . 0 . • • • 0 • • u 40 u ,, 
Sth , . . . . . . . . • • . . . . . . , 25 , ,. 

1
9
0

tthh , .. .. • . .. . • . • .. .. ., 25
5 

, ,. 
., (sot a littlo longer) . . . . . • , , ovo1· 

The effect of the whole sixteen rounds upon the three rows 
was found to be as follows:-

Upon tho 1st row 
, , 2nd " 
, , Srd , 

Through. 
. . .. .. 1216 .. 
. . . • . . 1365 .• 
.. . . .. 788 .. 

-

Struck. Total. 
. . 8~ .. . . 1250 
.. 130 .. .. 1481} 
.. 181 .. • • 920 

Upon 'bo tllreo rows .. .. . . 3359 .. . . 298 .. . . 3657 

or an avera.$e of 229 hibs p er round fired. The effect produced 
by these s1xteen rounds has never ])een equalled or even 
approached, if the size of the screens and the calibre and 
weight of the guns be taken into account. 

Each ro'v of targets was divided into vertical bands !>in. 
wide, and hartlly a single one of these bands bas escaped 
penetration over and over again. There is no question thM 
the fuses were excellently set fCJr the peculiar effect hete 
r egistE\red, namely, the actual spread of the contents t>f the 
shells on ta.1·gets of limited area. This result was wonderfully 
well effectP-d~ and :{>robably no better tes t of the etficieDcy of 
shrapnel could be mstituted. Of course such an effect is too 
local for aetna! employment in ordinary cases on service, when 
the shells should be opened at least double the distance in 
front of the targets. It was seen that the t race of a. man 
Gft. high had about ninety perforations. We may see, 
indeed, how easily tremendous showers of bullets may be 
delivered a li ttle away from the desired point, and how con
sequently shell fire may become discredited on service owing 
to the want of skill in its use. Nevertheless, the shrapnel 
shell that will produce this effect only needs to be opened 
sooner to g ive the desired distribution for ordinary formations 
of infantry, whlle for a bridge, a road, or the like, this is the 
proper method <;>f actio~. .·w~ <~well on what does not strictly 
belong t o ~he trtal of th1s mdtv1dual gun, because the magm
ficent reg1st er of effects of s hrapnel furnishes us with the 
occasion. We cannot conclude without remarking that such 
a resul.t is, we believe, unprecedented in this country, and is, 
we believe, very much further removed from the achieve
ments of any foreign guns. 

'l'HE REVIVAL rn TKX UNrrEn STaTES CoAL 1'RAD:&, AND so•rE 
o~· ITs FINANC1AL R £::>ULTS.-" The remarkable rise in the opal 
m~rket dul'ing the month of N ovember is, " says an exchange, 
"quite ail astonishing and as remarkable in its way as the intense 
excitement a.nd strong upward tenrlency on the Stock Exchau~e. 
About the middle of October the Reading Company put up 1is 
prices for the eecond time this fall and orders b egan to fall off. 
'l'his was only for a. few da.ys, however, for notice was give~;~, nf 
a11otber advance on the 1s t of the month, and it was pretty 
generally advertised that the companies had got quite enough 
of wo~king. for nothing and finding themselves. Ot•del'l!l began t'o 
come lll tb1ck and fast, and from places which had been suppoeed 
to be full of coal. Every day saw the demand from the furnaces 
increase, and that amounts to 600 cars a clay when all on the line 
of the R eading Road al_one are at work. On the laat Saturday in 
the month, the ltea<hog Coal and I ron Company issued its 
circnla.r raising prices from thirty to fifty cents, the latter atove 
coal; ~nd the line and city agent, Mr. Harris, issued one in which 
be nottfied all agents not to send any orders for certain collieries, 
as they were sold up. The demand continued and the compa.Qy 
had ta~en the precaution of limiting all orders t o the issue of 
a new Circular, so that they got the advantage of the rise almost 
at once. All summer they had been in the market for orders, and 
were rel\(~y at any ~ime to meet the market price. Now they 
fouJ?d the1! ~oal gomg so fast that they had to raise the price 
a~am. D1d tt check the demand? Not at all. '!'he orders we~ 
sent in just the .same, and, although it wa...~. impossible for t.bepl 
t? be got off tbts month, they were left subJect to the probable 
rtse on the 1st of next month. At. the same time, the minimulll 
rise on stove coal and the larger sizes was fixed at 1 dols. 40 cenb! 
against. 1 dol. 15 cents the last time, though it has been as low aa 
69 cents for months this summer. 'fhe Lehigh Va.lley has again 
raised its t olls to Mauch Chunk, so t.hat they are now 75 cents a. 
ton, or 50 per cent. more than they were a fortnight ago. And 
for the first time the individual operators begin to be jubilant. 
The Lehig:h Valley is putting the price ahead almost every day, 
and. r~fuswg any orders beyond the immediate capacity of ita 
colhenes. One of the leading shippers, who has collieries in the 
Shamokin district, reports tha.t he never sent away so many 
oustom~rs as he had during the past ten days. In the first place 
the colhery was well sold ahead for the month at present prices, 
a.nd he would not take 1nore than one or two more orders for next 
week, and that only at 3 dols. 50 cents. He was booking orde1'8 
then for. D ecember, s.ubject. not only to any advance in tolls, b nt 
also subject to the pnce ruhng then, and he expected that it would 
be fully 4 dols. He would make uo contracts t.o deliver at Christ
mas for less than 4 dols. 50 cents. Does not this look like a boom ? 
'l'he increased receipts that this will bring to the trea.sury of the 
companies is something enormous. The advance going into effect 
on M onday is 35 cents on chestnut1 25 cents on lump, steamboat 
and stove, and 10 cents on egg, b1·oxen a.nd pe~~o. The increase in 
tolls is about 2.3 cents over the last figure:~, a,nd 100 per cent. over 
the minimum of this yea,r. 'l1he Reading Company carries about 
700,000 tons of coal a. month, of which its Ooal and Iron Company 
mines about 1100,000. Putting the increased tollsnt 50 cents a ton, 
antl the ad vance in the pl'ice of coal a.t the same figure, though it 
will average more rather than lea~, and it will be seen that the , 
inct·eaae in the net eMnings, even after allowing for the adv~\nce 
in the miners' \V~es, will be a.t the rate of fully half a. million a. 
month, and that ts supposed to be enough to pay all the fixed 
cha.r~es of the company. On the L ehigh Valley the increase in 
tolls will be about 75,000 dole. a month, or more than half enough 
t q pay its annual dividends. The wages t>f the miners, too, who 
never have hnd such steady work since they have been in the 
region, will svon be fully up to the 2 dols. 50 cents bMis; lo.st 
~nohtlt it was only 12 per cent. below, and this month ~t wiU be 
pnl~ 8 I?Gr cent. below. The result of thiR advance will also b& 
the takmg of the Lehigh and Wilkesba.rre Coal Company 6ut of 
th3 hand~ of t he receiver by the end of the yea.r if not bef.ore.-» 

* Strikes not counted. 
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RAILWAY ~IATTERS. 
T~IE I•'a·~nch line from Pondicherry to a point on the Anglo· 

lpdum raalwo.ya was t·ccently opened amid the rejoicings of the 
] renoh colony. 

IN t·oply to an announcement recently mndo by the Alta Italio. 
Railway t~at .1000 servants were wanted at lf. SOc. per day, 
28,000 o.pphcataons were received. 

AMEIUC.\N locomotive building ndvices from Phile.delphio.state 
thn~ nenl'ly 259Q men a~e no~~ employed at the Baldwin Loco
motave 'Yorks m that c1ty. I he works have, it is stated, large 
orderto on hand, and new contracts are offered almost daily. 

'l'HE. Westing~ouse Brake Company have received IUl order 
to equap the trams of the New York nnd Philadelphi~L new line 
with their .au~omatic air brake. 'l'he Cflntral Company of New 
Jersey, wbtch owns the New York end of the line, has hitherto 
used the vacuum brake. 
. Tu£ first lot of "bogie " carriages manufactured in the Vic to

ru\t~ colony for the. ~overnment railways have lately been 
dehvcred ,bY Mr. ;plulhp Bevan, of the Melbourne Engineering 
\Yorks. rhe CIU'r1ages are 43ft. long by !)ft. wide and are COD· 
structed chiefly of different colonial woods. ' 

IN ~ re~ent papet· read before the London Association of Fore
men Engmeera by 1\Ir. l\1 .. R~ynolds, on practical ~ngine ?riving, 
the au tho~ spoke of th~ blindmg _effect o~ the glowmg whate light 
of the engme fire, a. braef ~lance mw whach, he said, rendered the 
person who looked for a t1me unable to recognise the colours of 
the signal lamps. 

1\lu. Woous, the Victorian Ministe1· for Rnilways, has decided 
that another effort sha.ll be made to burn "lignite " on the 
Govemment Railways. It is found in abundance in Victoria 
b~t. it. ~as not bi~her~o been rou~h used; as apart from th~ 
dafficult1es of burnmg at properly m the fire-boxes of the engines 
as at present constructed, the cost is officially stated to be about 
16 per cent. in excess of imported (N.S. W.) coal. 

IT is now proposed to construct o. railway by the J arentaire 
and tl~rot!g~ the Col du M ont, in~tead of throu~h Mont Blanc, 
by whach at as computed that o. aa.vmg of seven k1lometres might 
be effected. The promoters, however, seem to forget that the 
object of a third Alpine railway is to compete with the Gothard 
line .and ret~ in . f~r Fra1_1ce the .Anglo-Indian t~affic; but from 
Calaas to Bnndist the dtstance by Mont Blanc as 22 kilometres 
grilater than by Mont Cenis, and exceeds by 1b0 kilometres the 
d istnnce between Ostend and Brindisi by the Gothard. 

O~o· the 316 llxies which failed the first nine months of the 
current yenr, 178 were ene-ine axles, viz., 16 1 crank or driving 
and 14 leading or traihng ; 16 were tender axles, 2 wer~ 
carriage axles, 143 were wagon axles, and 7 were axles of salt· 
vans. 58 wagon~{ including the salt-vans, belonged to owners 
other thn.n tho 1'(\J way companies. or the 164 crank or driving· 
a~lcs, 124 we~e made of iron,_ and 4~ of steel. Tbe average 
maleage of 111 •ron axles was 180,62!> males, and of 37 steel axles 
153,608 miles. or the 1377 rails which broke, 1258 were double
headed, !>3 were single-headed, 12 were of the bridge pattern, and 
13 were of Vignoles' section, whilst the section of 1 wns not stated; 
of the double-headed rails, 785 have been turned : 1168 rails were 
m!Lde of iron, and 20!) of steel. 

A oooo deal bas been heard lately of the Go\'ernment purchase 
of railways. Baron vo11 Weber, in considering the argument of 
those who support this, tl)at a large amount of !Ldministrative 
expendes might be saved by the concentration of the railroads of 
a country into the hands of the Government, shows that there 
is a limit to the economy caused by such concentration, and says 
that experience shows that the sayings in certain directions are 
accompanied by greater expenses in other directions ; and that a 
system as large as the large companies of England and France
say 2300 to 3000 miles-is all that a single administration is 
likely to mnnl'ge economically and effectively, and he support~\ 
h is opinion by statistics showing that as railroad systems have 
grown the proportion of their expenses to eMnings has generally 
increll.'led, and Lhnt it has increMed most where the systems have 
grown most. 

IN. writing of the new fast tr~in. o( th~ Paris1 Ly~ns, IUld 
Medaterranean Company, the KQlmscAc Z clltwf! gaves ligures to 
llhow that tho speed of this new express ia not, as asserted, the 
grea.te~t 1\ttained on the Continent, but is exceeded by tbat of 
s'everal German trains. The Paria-Marseilles express makes on 
an average 66·3 kilometres an hour, or, including the sto)?pnges1 56'2 kilometres. On the L elviter line1 between Berhn ana 
Colo~ne, the distance of 583·2 kilometres 1s completed in !) hours 
26 mmutes, at a mean speed per hour, including stoppages, of 60 
kilometres. Between Spnndau and Stendal the mean speed is 
71'8 kilometres per hour. On the P otsdam line, between Berlin 
and Magdeburg, a distance of 142 kilometres is traversed in 
2 hours 7 minutes, including stoppages, at a mean s~edof 67'!1 
kilometres per hour. The \'elocaty attained on this bne between 
Brandenburg and Magdeburg, a. distance of 80'7 kilometres, ia 
69'15 kilometres per hour. 

I T is pro~sed to construct a railway from Hnmbantota to Uv11, 
Ceylon. '1 he present means of transport of the produce of Uva, 
a large noel populous district, is entirely by bullock carts via Ratna· 
purn to Coloml~o; viti. Newera Elliya to Gam polo.; and a small 
percentage Iinde an outlet by th t: Batticnloa road. 'l'he great bulk 
of the traffic p~11es over the Ratnnpura ron.d to Colombo, whir.h 
is 112 miles tfom B aputale, 136 from Badulla, and 170 from 
1\ladulsima. 'the cost of transport is excessively expensive on 
account of the great distance from the seaboard i from tbe losses 
that have to be sustained by planters in ha.ving toeir coffee stoh:n 
from the carts on t.be road to Colombo i from the deterioration of 
the crop by being so long on the rona; from the uncertainty of 
transport on account of the mortality of bullocks in unhealthy 
years, and from the stoppage of traffic by the lnnd slips that are 
constantly occurring at H alp6. The Government of Ceylon 
have surveyed aline of railway from Navalapitiy~tbe present 
t erminus of the existing ra.ilwo.y-via Nanoo Oyo. and Bapputale 
P ass into Badulla. It is expected t hat tenders for the construe· 
tion of the first section will be invited within a month or two; 
but as the present portion of the line from Nanoo and Badulla 
will be very heavy, it il!, according to a circular by 1\fr. H. K . 
Rutherford, not to be proceeded with. 

Mn. \V. T. (; UN~ON'S improved system of tramways, referred 
to in a. pre\'ious nn!Jlb~r, was again dis~:ussed br the me~bers of 
the Mnnchester Scaentafic and MechBmca.l Socaety Bt thetr meet· 
ing on J!'riday. 'l'he presiden~Mr. J, Bowes-tbought thftt, 
although the system wna a step in the right direction, there were 
yet some practical defecta which would militate against its 
adoption. Oc.e objection would be the amount of skilled labour 
which would be required in laying, and he thought the smooth 
surface of the sleepers would be a aisn.dvantage. Mr. A. Jacobs, 
borough engineer1 l:;alford, also thought the sleepers woulJ work 
11mooth, but he coiefly criticised Mr. Gunson'a estimates of cost, 
which, in his opinion,~ were considerably below the mark. Mr. 
McLeod thought a dimculty would be found in the expi.Lllsion and 
contraction of the rails, whilst. Mr: I!eys thou~ht. th1s would be 
counteracted by the other matenl\ls, and wath regard to the 
eleepeMI, added that be did not consider a 11mooth surface neces· 
sariJy a. tdipt:~ry on~. Mr. ::wage, D eputy S.upe~inten~ent of the 
M anchester} ire Bn~ade, thought that the OllCJllataon whach be had 
found cl\used t.o the tire engines in riding through the streeta by the 
present tramway, would be obviated by Mr. Gunson's system. 
Mr. Gun~ou having replied upon tho discuaaion, in which be 
said no serious objections had been raised to his system, and 
bafing tlefended the estimates laid clownJ. the president closed, the 
proceedings by observing that four or nvo different systems of 
tramwnys had already lieen submitted to the societl, but be 
though they would agree with him that Mr. Gunson s was tho 
best they bad yet bad the opportunity of diacu88ing. 

• 
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NOTES AND MEMORANDA. 
A SIMPLE method of clMsing steel has been {>roposed b,Y H err 

Barus in a memoi~ c~iscuesing the. tbet·m~-elect.rac propert1cs and 
elect_rl,cal conduc~t ytty of ste~ls m relatton to tlielr hardening 
quahtaes. He d1V1des steel mto two classes. One class wbich 
comprises the harder varieties, ho finds to be electro-neg~tive to 
copp~r; and the other, comprehending the softer varieties, electro
posatt ve. 

Puo•·· A. M . MAvon, of the Stevena I nstitute, recorda that 
while a thunderstorm WM raging o.t so great a distance off that 
only the illumination of the clouds told when a. flash occurred, he 
attached one wire of a galvanometer to the water pipes and the 
other to the gas pipes of his bouse, thus connecting a vat~t system 
of metallic conductors, stretching for miles about the city, 
Whenever a ftat~h occurred1 be recorda, the needle of the 
galvanometer was de8ectea 10 deg. to 20 deg. The two 
occurrences were simultaneous, eo far as could be determined, 
occurr ing at the same instant. The storm was ascertained to 
have been twelve miles distant, and the C(lnclusion is drawn that 
" at least 500 square miles of the earth's surface had its electrical 
condition changed at each flash of the lightning." 

'I'm; ~lass industries of Pittsburg, wbich have reached large 
proporttona, are ma.de the subject of editorial comment by the 
Chicago c~mtnCI'Cial, from which we take the following points 
of interest :-More than half the glasa yroduced in the country is 
made there. The output hna a value o about 7,000,000 dols. per 
annum, and the capital engaged in the manufacture, in &rround, 
buildinge, machinery, &:c., will not fall short of 3,500:[000 dola. 'l'he 
city has 79 factories, containing, in all, 6!>0 pots. ' be operatives 
employed number over 5000, to whom nbout 3,000,000 dole. are paid 
every year. Last year, there were consumed in the manufacture 
of glass in Pittsburg :-German clay, 2925 tons; lead, 360 tons ; 
pea.rlash, 250 tone ; salt, 2760 bbls. ; straw, 6055 tons i wood, 
4025 cords ; coal, 4,525, 760 bushels ; coke, 703,500 oushels ; 
nitrate of soda, 1218 tons; sand, 48,340 tons; fire-bricks, 150,000. 

SP.EAIWW of the hurricane which swept along the American 
Sr.ut.hern Atlantic seaboard on the 18th of August last, the U. S. 
\Veather Bureau reporta that the wind velocitie~~ were nmong the 
highest, if not the highest, ever recorded. At Cnpe Lookout, at 
6.3~ a.m., the .baromet~r falling ve~y rapidly, the nnemu_meter 
regastered a wmd veloc1ty of 138 males per hour. But thta WL\8 
not the maximum. An hour and a-hn.l£ Inter, as the storm centre 
begnn to pass away and the bnrometer to rise, the wind rose to 
the estimated velocity of 165 miles per hour. An observed 
velocity of 100 miles nn hour was a.lso reported from Cape 
H enry. The highest wiuds attending storms near sea level with 
which these can be compared, !lays the Scientific Ame~·ican, nre, 
perhnp11, those of the Liverpool storm of l<'ebrua.ry, 1868-from 
100 to 120 miles an hour-and those of the great Guadeloupe 
hurricane of 1865-from 100 to 130 miles. 

AN alloy, containing 70 per cent. of copper and 30 per cent. of 
manganese, has been produced by a German tirm, who use it L\8 
an addition to brass or bronze, for increnaing the density, tensile 
strength, and ductility of these metals. The manganese, by its 
ready oxidation in the procesa of manufacture, preventa the 
formation of oxides of copper or tin, whicb in ordinary f>ractice 
impair the value of the product. The same parties ikewise 
recommend the use of metallic manganese for the same purposes, 
and affirm that the addition of ns little L\8 ;i to 1 per cent. •>f 
metallic manganese, or of f to !l per cont. of the manganese-copper 
alloy, will insure in every case a. solid caating. The addition of a 
larger percentage of manganese is said to have the effect of hn.rden· 
ing the metal; and bronze, with such addition, can, according to 
our authority, be made to assume a. hardness appronching that of 
steel. We refer, for the facts herein contained, to the Cltcmika· 
Z citun!J. 

I N o. recent number of the ..d.mwlm dc1· Plly&i/.; und Cltelnu, 
Herr v. Wroblewski inquires into tbe nature of abaorpti?n of 
g~U~ell, by a kinematical method inferring from the phenomena of 
motion of gases diffusing in absorbent substances, the condition 
in which they exist in these. The phenomena in caoutchouc are 
studied, and the author conc:udes, intc1· alia, that the absorption 
of protoxide of nitrogen, carbonid acid, and hydrogen by 
caoutchouc is o. purely physical process, and the gases retalrr, 
after ab~orption, thei r gMeoua state and all chal'&Cteristic 
properties. 'l'he constant of diiiasion of a gM dependfJ on)y 
on physical properties, a.nd chiefly its specific gravity, being 
approximately in,·ersely proportional to the square root of this; 
but the specifically li~hter gMe8 show greater constn.nta than this 
relation expresses. 1be constant for protoxide of nitrogen and 
carbonic ncid increases with il,c rea.se of temperature, a1)d at 
10 deg. C. is fifty times smaller than that for carbonic acid in 
water. A caoutchouc membrt~ne is to be conceived as:~. porous 
plate endowed with gas-condensing and ra.refying powers. 

IN preparing brl\98 for the colourless or nearly colourletkl 
lacquer, the goods, after being annealed, pickled, scoured, and 
W88hed, arc either dipped for an instant in pure commercial 
nitrous acid, washed tn clear water, a.nd dried in sawdust, or 
immened in 1\ mixture of one j>art of nitric acid with fou1· of 
water, t ill a. white curd covers t 1e surfo.ee, at which moment the 
goods Me withdro.wn, washed in clear water1 and dried in saw
dust. In the first cMe the brll.ll8 will be brtght; in the latter, n. 
dead fla~, which is usMlly relieved by burnishing the prominent 
parts. 'J.' hen the goods are dipped for nn instant in commercial 
nitric acid, 1\nd well washed m wnter containi~g argol-to pre· 
sen·e the colour till lacquered, and dried in warm sawdust. So 
prepnred, the goods are heated on a. plnte and varnished. The 
varnish used is one of spirit, consisting, in its simple form, of one 
ounce of shellac d issolved in one pint of alcohol. To this simple 
varnish are added such colouring 1mbstnnces as reel snndt!I'S, 
dragon's blood, and annatto for imparting richness of colour. 'l'o 
lower the tone of colour, turmeric, gnmboge, 11affron, Cape aloes1 and sandarac are used. 'l'be first group reddens, the secon<J 
yellows the varnish, while o. mixture of the two gi\'eS a plea~ing 
orange. 

'I'uRfollowingepecificgravitiesatlu to16deg. C. =59 and GO ·Sdeg 
F. bave been recently published as determiued by Dr. H. H ager 
by the method published in this column of a recent impre88iou :-· 
Butter fat, clanfied by settling, O·!J:JS- 0·940; do. several months 
old, 0·936-0·937; artificial butter, 0·924-0'930; bog's lt\ftl, 
fresh, 0·9:Jl-0·!>32; do. old, O·D40- 0·942; beef tnllow, O·!J:~.)-
0'9'29 j sheep's tnllow, 0 '937- 0 '040; beef and sheep's tallow, 
mixea 1:1, 0·!>36-0·938; butter of Cacao fresh, o·!J;;O-O·!Ji;2; 
do. very old, O·D45-0'!>46; do. and beef tailow, mixed 1:1, O·U3l:! 
- 0·!>39; expressed oil of nutmegs, 1'016-1'018 ; do. t:xtracted 
with carbon disulphide, 1·014-1'015; do. adulterated with fnttr. 
acids, 1'010- 1·011 ; do. cry8talline, 0'!>65-0·966; stearic acil, 
melted and in drops, 0·!>64; do. crystallino1 O·!>v7-0·!ki9; wax, 
yellow, 0'959- 0·962; do. Afl'ican, 0'960; uo. yellow and reeiu, 
mixed 1:1, 0·973-0·97G; do. nnd paraffine, mixed 1 :1, 0·91U-
0·919 ; do. and yellow cet'esit~ mixed 2:1, 0'!>42-0'943; cere11in, 
yellow, 0'925-0·928; wax, J apnn, 0 ·977-0'!!78; do. very old, 
0·968-0·970; do. white, very old and tru11, 0·963-Q·9U4; do. 
new, 0 '916-()'925; do. and stearic acid mixed 1 :1, O·{W); wax, 
8pcci6c gravity 0'003, and stearic acid, specific gravity 0·003, 
mixed 1:1, O·!J75; ceresin, very white, pure, o·oos-o·oo ; do. 
white, 0'923-0·9'24; Amucaria wax, O·!)OO; resin- Cr. pine
yellow tran11psrent, 1-083-1 '084; do. whiti11h, opaque, 1 '04• 
1 '0-t7; do. very dark colophony, 1 ·100; shellac, light coloured, 
1'113-1'114; do. darker 1 '123; do. blenched, o·!Jii5-0·9t;t\; 
dnmmn.r, old, l'O!~i copa{, .East Indinn, 1·003- 1'<>70; do. W eat 
Indian, 1 '070-l'lS\JIJ; do. very o~dJ 1'054- 1'0:>5; benzoin, Siam, 
1'235; do. Peni.Lllg, 1'445-l 'loo; do. Bo.rneo, 1 ·165-1'170 ; 

fuaiBc resin, pure, 1'23G-1'23?__Lrunber, 1'074-1'0!>4; aandrac, 
'038-1'0-14 ; mMtic, 1'056-l'UOO,j Balsam of 'tolu, old brittle, 

1 '231-1'282; kamala, 1·1~-1·1<:v; lycopodium, 1'016-1·020. 
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MISCELLANEA. 
IT is expected that ere long considerable quantities of petroleum 

will be exported from Peru. 
'l'JIE New York Stock :Exchange hM decided on the establish· 

ment of a. mining department. 
A CABLEGRAM from Liverpool huJ.. it is stated, been received at 

Pittsburg offering 10,000 tons of J5Miemer steel blooms to be 
clelivertd at Ba.Itimoro at .£8 sterling per ton, quality guarante~d 
for eteel raila. 

NJCJCEL·PLATING continues to acquire faYour at the hands of 
marine engineers, and considerable quiUlt.ities of engine fittings 
ue now being pleted by the Plati11g Company, Stockton, for the 
Admiralty. 

WE a.~ iDformed that the J ohn Cockerill Company bns work 
assured to it for six months in advance. A few days since it 
obtained orders for 20,000 tons of rails on foreign account. Of 
these rails 6000 tone were ordered for America. at £5 l(le. per ton 
free on board a.t Antwerp. 

Mn. EDWARD SHIPLEY ELLI81 chairman of the Midland Rail· 
w_ay, .died ?n Wedneada_y evenmg a t 'l'h~ N~warke, Leicester, in 
hta stxty-runth year. By a strange comcadence Colonel Dun
combe, chairman of the Great Northern Railway, died on the same 
evening at hie residence, Eaton-8C')uare. 

'I'll£ U.S. Minister to J apnn reports that during the pa8t year 
the importll from the United States amounted to three and ll·half 
mill ion of dollars, and the exports to the United States se\'en and 
n-half million of dollars. 'I'he tonn~Lge of American shipping is 
greater than that of nil the European countries combined, excep~ 
Great Britain. 'l'he commerce of the United States with Japan 
is rapidly increasing. 

I T is thought that before long the cotton mills in New England 
will be built one story high only. 'l'he advantages claimed are 
increased safety, convenience1 and higher speed for machinery. 
A gingham company has triea tbe experiment, and finds that a 
building of t hat description, covering about an acre, cost £4600, 
has saved in gM alone a sum equal to the interest on tb!l cost of 
the building, and obtai nod an increased speed of 12 per cent. 

A llEPORT from the English C'oneul at Florence dra.ws attention 
to the decline of some branches of J~nglish trade with Italy. In 
steel rails, locomotives, tools and other Sheffield ware, (;; ermany 
is, he says, pushing England out of the market. His inquiries 
lead him to the belief t&at the foreib'll manufacturers have t~hown 
greater foresight in regard to the needs of Europe fo1· railway 
material than their English competitors, and that the benefit the,Y 
are now receiving is partly due to this cause. He adds thaL th111 
fores!gl~t is probably aesist~d by "t~e continental system of 
pubhehang all the lowest praces to whach contracts are given," 
nnd the custom of Bel$lan manufacturers and shippers meeting 
weekly and exchanging tdeM as to prices and rates of freight. 

NartcE has been given by the Lower Thames Valley Main 
Sewerage Board that they intend applying to the Local Govern· 
ment Board for n provisional order enabling them to put in force 
the provisions of the Lande Clausea Consolidation Acta, 1845, 
1 GO, and 18G9, with respect to the purchl\86 and taking of lands 
otherwise than by agreement for the _purposes for which t.he 
Lower Thames Valley Main Sewerage District was formed, and 
for, i11tcr alia, the construction of sewerage and sewage works 
and works for the purificntion1 utilisation, filtration, and disposal 
of the sewage of the said dietract, and for the erection of pumping 
and lifting stations, tanks, machinery, and plant, and for any 

}>urposes connected with the carrying out of a syetem of sewerage 
or the said district. 

AN American method of caeting is being adopted by light iron· 
founders, who have felt the introduction of American wares 
affecting their businesses. Inste!Ld of the articles from which the 
cMt iB ~ken being embedded in sand, L\8 upcn the English prin· 
ciple, they are now being embedded in plaster of Paris. The sand 
1

' odd.side " took severn! hours to make up, lasl.ed only a week 
and cost a. few shillings; the piMter odd-side can be worked 
from for months. It 0011ts as many pounds as the other does 
shillings, but it can be wor)(ed from much more rapidly. There 
is a saving of space in the casting shop and of working uten8ili! 
under the new system. 'l'he Cl\Stings are clearer more eatrily 
wo1·ked up, and when of malleable iron the finiBhe(l work is pro
nounced equal to wrought iron. 

TilE introduction of American anthmcite coni into Switzer• 
land has bad the effect of directing the attention of the Switl8 
engineers to their own mines. Americans have tn:~ght them that 
anthracite is excellent fu el, and they ba.,·e learnt from them how 
to us~ it. They urge that it would be (>ossible to mine the I~Lrge 
amount of coal used by the country (almost 500,000 tons) hitherto 
imported, from their own anthracite coni basin. In support of 
their claims for the domestic coal they gh·e the following annlysis 
of the coal taken from the field which extends from Saint-Maurice 
to Brigue, in the Valnis :-.Biendron Mine: carbon, 88·16; 
hydrogen, 2'15 ; oxygen and nitrogen, 1'34 ; a..~h. s·s:;. }~xperi· 
ments with this Va.lais coal for regenerating steam in the loco· 
motive which was sent to I>aris by the Philadelphia and Reading 
llailroad, have been m:~de with good success. 

1'ul! proposed Algerian Sea is st ill discussed in scientific circles 
in J1' rnnce. M. Roudnire, its projector, in n recent letter to M. 
de LeMeJ?S, give~~ the following 1·t!sumt! of its supposed ad vantages. 
'fh 8Me w11l be, as we glean from the P opulat· Science ftfontltly, 
"an immense amelioration nf the climate of Algeria and Tunis, 
since the moisture evaporated frvm this vast expanse of water 
will be carried by the pa·e,·niliug eoutherly wiodt~ O\'er the11e 
countries, and must, in consequence, lesl>en the intensity of the 
solo.r rnye ancl retard the cooling of tbe earth by rndit\tion during 
the night. The pn,po ed sea, also, being navigable for 11hips of 
the largest draught, will open a new commercial route for tho 
dit~tricta lying to the south of the Aures nnd the Atla.s range, 
while water-courses, which, f1·on• the t~outh, west, and north, 
con verge townrd the 'tohotteR, ' but which are now dry uming the 
greater part of the yenr, will agnin becomo rivers, as they once 
undoubtedly were, lending ulti111ately to the fertilisation of vast 
t rncta of now desert land on their banks." 1\J. R oudnire, whose 
fnith in the ultimate realisation o( this work ie unbounded, 
estimates its cost, from preliminary surveys, at about 20 million 
francs. 'l'o form the J?rOpoRed sen, will, nccording to 1\L Houdnire, 
!limply require a cuttmg through the narrow it~thmus .-epnrntinff 
the bead of the Gull of Gabes from the ancient lake-bed of 1~1 
Djerrid. 

TilE total product of the rolling mill and steel works of 
Pittsburgh last year wns 417,147 net tons, and that of the blast 
{urnnces 217,29!1 net tons; which ehow that the furnaces make 
only about 50 per cen t. o£ the pig iron consumed bf the fiM!t two 
clnssee of manufnctories. ']'he tot.\1 amount of 1ron roUcd in 
Allegheny county lnst year, iucludinf$ rt\il~, was 282,333 net t.ont~1 against 208,486 ton11 in 1877, 2·17,1)13 m 1876, 23!>100U in 187n, ana 
274,02() in 1874. 'l'he quantity of p~ iron ma.ae la.At yev waa 
217,299 net tons: in 1877, 141,7·19; 1876, 128,655; 187/'i, 13l,Si)(;; 
1~74, 143,660. Crucible steel rnl\d&-1878, 27,87U net ton11; 1b77, 
24,747; 1876, 2.1'),009; 1875, 2'l,!112: 1874, 17,!115. All other steel, 
including ~esse'!!:.r i~s~tg: lf>78, 1~1!1 IS ,-.et tons; 1877, 821401; 
187G, 54,4hr; 1 ,.,, 1.,,4,) ; 1874, GOw. 'lot.a.l make of 11tee1, net 
tone: 1 7~. 131, 14 ; 1877, 107,148; 187li, 7fl,476; 1~7:'1, 38,4 40; 
1874, 23,!Jlj. Thus more pig iron was made in Allegheny last 
year tbtlll in any other district in the country except one. ln the 
IA-high Valley, where there were fifty-one bla~;t furnacce, 41U,!107 
tons were made, and in Allegheny county, where the1·e were twulve 
completed furnaces, 217,1i9U tons wero produced. The other lead· 
ing districts made the guantitics Mhown below: Schuylkill Valley, 
14'! 558 tons; Lower Subecjuchnnna Valley 137,71V; Mal1oning 
Va(ley, 134,4~; Shennngo V~Jley,l2'2,~:>8; Upper St!!'luehanna, 
84,G47; Hocking Valley, 65,600; liangmg nock, G4,G.JO. 

• 
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"\VB illustrate above a new power hammer, for which it is 120 revolutions per minute. The tup, or hammer-head, is upward movcmenL of the hand le\"er is sufficient. And when 

claimed that, although aomewbat similar in appearance to lifted by means of a. flat bar, the upper part of which is placed the hand is removed it remains suspended in whatever position 
other power hammers which have been made in England and between two revolving friction rollers. This flat bar is made it bas reached. When falling 4ft. 6in., it can be arrested 
America with only moderate success, this hammer contains of hard wood, and its distingnishing feature is, that instead of in an instant, so as not to strike the anvil. No foundation 1s 
just those points of difference which were necessary to make being parallel, n.s in other power hammers, it gradually required, except a very simple and inexpensive one of timber. 
it what it professes to be-a rower hammer applicable, not to increases in thickness from the bottom to the top. Simple as Our engravings explain themselves. 1!1gs. 1 and 2 are ele
one class of work, but to al purposes. It is driven by two this improvement is, the difference that it makes in the work· vations, Fig. :~ is an enlarged vi~ow of the compressing gear, 
belts-one open and one crossed-direct from the main shaft, ing of the hammer is great. I nstead of having to put great Fig. 4 illustrates the action of the pulleys in diffea·ent por
withont any intermediate conntersha.ft, at a speed of about pressure upon the bar, in order to lift the hammer, the lightest tiona of the bar, the construction of which is shown by Fig. 5. 

P A T E NT T EST I NG M A C HI N E. 
MESSRS. DANIEL ADAMSON AND CO., ENGINEERS, DUKINFIELD, MANCHESTER. 

TuE.<!E machin~, one of which we illustrnte herewith, are punching, or bending tests, 
entirely self-contained, and nearly self-registerin~, and can be \ arranged for torsional tests. 
used by any youth knowin~ the simplest calcnlataons. In the various sizc1:1, from .3 tons to 
smaller macbinea the specamen to be tested may be either 4, 
5, 8, or 10 inches long, whilst the larger machines are con- ~0 __ 

structed to take a much larger test piece. ~o preparation of 
the specimen is rec~uisitc, it being simply gripped by means of 
wedges, thus consHlerably reducing the cost of preparing tho 
sample. Tho test strain is produced by a. hydraulic ram working 
in a forged steel cylinder, and put in action by two 
pumps actuated b~ a double crank shaft and hand fly-wheel. 
AU the bearing pomts of tho enti re lever apparatus are hard 

and c.'\n, when required, bo 
These machines are made in 

2000 tons. The illustration is 

H 

I 

knife edges on hard, smooth surfaces, tho fraction being thus 
reduced to a minimum. Tho elongation percentage can bo 
read off by 11 scale fixed on tho machine, and every condition 
developed b~ tho test can be noted with accuracy and dispatch. 
These macbmea are constructed for either tensile, compression, 

that of a 100-ton ma.chino. The machines aro constructed 
on tho decimal system, so that tho total force applied is 
readily obtained by ono multiplier. The chain soon at the 
end of tho machine is used to restore tho ram to its place in 

tho cylinder by tho aill of a weight in a pit below. Tho 
diagram shows the arranKement of the levers. One end of the 
sl?ecimon to be tested is gripped in tho bloc~ B, which is 
banged nt the knife-edge centre G to the horizontal lcwr II 
working on tho knife edge fulcrum D; anti at tho end of 
this lever is tho link K for connecting tho lever H to tho 
lever I, working on the knife eclgo fulcrum D, and tho long 
arm of this lever is con nected by a link to an ordinary steel
yard le,rer, provided as usual with au adjustable weight to 
balo.nco tho whole system of levers. The weights \V are to 
give a. fixed increMe of load as the stress i11creasos. The test 
by compression is effected by connect1ng the steel yard block 
and cross block hy stirrups to the actuating ram block at the 
opp<'sito sides, and then applying the force from tho pumps, 
whilo the registered force o[ com,;>ression is read off from tbe 
lovers o.nd steel yard o.s before. FlVo specimens may be tested 
in ono hour, o.nd the results given accurately. 
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SIX - HORSE TRACTION ENGINE. 
THE DURHAM AND NORTH YORKSHIRF. STEAM CULTIVATION COMPANY, RIPON, ENGINEERS . 

THE engine which we illustrate herewith, by the Durham 
~d No~h Yorkshire Steam Cultivation Company, Limited, 
Rtpon, 18 of 6-horse power, and presents some novel features. 
It bas a. single cylinder S,tin. diameter by lOin. stroke; 
fitted ~tb a liner of bard metal, the space between it and 
the cylmder case forming a steam jacket open to the boiler. 
The top cover gives direct access to the stop and governor 
valves, and carries two safety valves fitted with spring 
balances. The driving gear is of crucible cast steel distributed 
equally on both sides of the engine. The heating surface 
of th~ fire-box and tubes is 135 square feet; the fire-grate 
area IS 5 square feet ; the diameter of crank shaft is 3~in.; 
the second motion shaft 3~in ., and the road wheel axle 4~in. 
9ne o! the chief features of the engine is the use of wrought 
1ron SHle plates as shown, to which all the bearings are fitted . 

CECUIID 
IOOT IO N.. .• • , 
SHAFT .r 
IIIACKCT 

• 
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BRACKET 
~== 
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These plates are bolted to planed angle irons' rivetted to the 
back and front of the shell of the fire-box, and at the top are 
secured by two cross plates, bolted tog~ther a~ . the fo~r 
corners by planed angle irons, and formmg a ng1d box 1D 

which the crank shaft worl<s. The plates thus fixed receive 
the strain of the gearing and prevent the liability to leakage 
common with the ordinary horn plates. They can be easily 
removed without affecting the steam or internal arrangements 
of the boiler, and this is found convenient in case of rerairs. 
The main driving axle is fitted with differential gear o cast 
steel and with Messrs. Burrell's patent winding drum. The 
main driving wheels of wrought 1ron are 5ft. 6m. diameter, by 
16in. broad, aod the front wheels are 3ft. 6in. diameter by 
lOin. broad. The driving gear is controlled by a single lever, 
arranged for two speeds, the slow speed being one and a-h!lolf 
miles, and that of the quick bein~ three miles per hour, at 
the nominal speed of the engine, VIZ., 150 revs. per minute. 

HEINRICHS' ELECTRIC LIGHT REGULATORS 
AND ELECTRIC CANDLES. 

A SHORT time since Mr. C. F. Heinrichs exhibited his new 
electric lamps to a number of ~entlemen assembled at Sage's 
Commercial-buildings, Gray's-mn-road. The same lamp was 
also recent ly exhibited to the members of the British Associa
tion at Messrs. Tasker nod Sons' 'Vorks, Sheffield. The 
lampe which we illustrate herewith were also referred to by 
Mr. J. N . Sboolbred, in o. paper read before Section G of the 
British Association. 

The objections to ordinary )amps nnd candles arc for the 
YJlpet part p~ t~t> sport perioq <luring which tho lampe wHl 

• 

- -=-·- -
burn without a fresh supply of carbons, viz., from one to four 
hours ; (2) the length of time which elapses before a. lamp 
becomes re-lighted after it bas from any cause become extin
guished ; (3) the shadow thrown by the framework of the 
lamp supporting the mechanism which holds or feeds the 
carbons. 

In H einrichs' regulator and candles the use of cur ved 
carbons allows of a large supply of carbon within a small 
compass. Thus, a rio~ 12in. in diameter gives a length of 
36in. of carbon rod, wh1ch if r ectilineal would be difficult to 
handle. This length of carbon, about 12 millimetres in 
thickness, will burn for a period of twelve hours with a 
current of from 1200 to 1800 candle power. Thus the first 
objection is overcome. In regard to the second, the me
chanism described below is employed, by means of which the 
lamJl, t~hould it become extinguished, is relighted in a period 
of t1me so abort that the eye does not easily detect any cessa
tion of the light. With respect to the third objection, the 
mechanism which holds and feeds the carbons is placed above 
the arc, so that no shadow is thrown downwards, and there is 
consequently no loss of light iu this direction. 

f"IC.I 

F ig. 1 shows the regulator, in which the semicircular 
carbons become separated, and are fed by means of a new 
feeding arrangement. The feed of the carbons takes place 
step by step, and J?revents the carbons from ever coming into 
actual contact whtlst burning. The carbons are brouglit t o
gether by the weight of the two metal arms which hold them. 
These arms are connected, by means of two chains, with the 
pulley, as shown; and the latter is in gearing with the spindle 
to which are fixed the escapement and ratchet wheels. The 
lever vz, with its pawl, acts upon the ratchet wheel in order 
to effect the separation of the carbona to the required extent ; . 
and the lever L, with its two pallets, acts upon the escape
ment wheel to produce the feed of the car bon by the follow
ing mechanism :- When a cunent is sent through the 
apparatus in order to produce the light, it po.saes through the 
coils of the electro-magnets M ana M I• thus causing both 
armatures to be attracted and bringing both levers, L and L~, 
into action. The latter, by leaving the position shown by the 
dotted lines, releases its pawl, ana allows it to fall into the 
ratchet wheel, moving it so as t o separate the carbons suffi
ciently to produce tfle li~ht. Before, however, this lever 
-I.l-coJJl~s to rest, it fl\ls~s the pawl from tho ratchot wlleel 

- . 

by means of the stud s11 thus leaving the wheel free. But at 
the same time the lever L comes into action, and its outer 
pallet holds the escapement wheel, thus maintaining the carbons 
a.l'a.rt. But when by the burning away of the carbons the 
d1stance between them becomes too great, the current is 
correspondingly weakened, and the magnet M loses some of 
its attracting power, and thus allows the spring between the 
inner pn.llet and the lever L to press backwards this lever 
with its outer pallet. This allows the escapement wheel to 
ad vance nearly 1ly one tooth; but by the action of the spring 
the innet pallet, which i11 pivotted to the uppt>r end of the 
lever L, is pressed forward and stops the motion. By this 
advance the carbons come sufficiently together t o increase the 
current, the magnet M gains power, the armature is slowly 
attracted into its former position, the lever L presses the 
inner pallet against the stud s, thus allowing it to leave the 
eacaJlement wheels, and thus the remaining portion <If the 
motion through one tooth is accomplished, and the arrange
ment is ready for the next step in feeding the carbon. But 
should the current fail altogether, both levers will be with
d rawn by the action of the spiral spring shown on the 
magnet M and the spring attached to the armature of M 11 and 
there is then nothing to prevent the carbons from coming im
mediately into contact. 'The spiral spring here r eferred t o is 
so weak that it is able to withdraw the lever L only when no 
current passes. Thus should the lamp from any cause become 
extinguished, it is instantaneously relighted by t he carbons 
coming into contact, and by the action of the separating me
chanism above described. I t will be seen that, although Mr. 
Heinrichs' carbons are not automatically adjustable with 
mathematically exact proportion to the current and the arc, 
it seems to be a very near, if not sufficiently near, approach to 
practical requirements. 

FJC,Z 
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Mr. H einrichs bas also designed the electrio candle shown 

in Fig. 2, in which no clockwork or mechanism is required for 
feeding the carbons. In this &)?paratus two seta of the semi
circular carbons are used, constitut ing two segments of circles 
crossing each other at right angles ; the arc being produced 
between the carbons at the point of crossing. The lower 
carbons are connected to the negative pole of the source
when a continuous current is employed; the upper set, which 
is movable and fixed to the a.rma.ture as shown, being con
nected to the positive pole. 

When no current passes, the upper carbon rests upon t he 
lower; but, as soon as the current is transmitted through the 
apparatus, the upper carbon is raised by the attraction of the 
armature, so as to separate the carbons to a sufficient distance 
to produce the arc. The feed of the carbons takes place 
automatically by the weight of the metal arms which hold 
them. The two views of the carbons at the point where the 
arc passes show bow they become affected by a continuous 
current. When alternating currents are employed, the four 
points all obtains a pointed form. A candle of tl1ia form may 
be constructed to burn from ten to twenty-four hours without 
replacing the carbons. In order to obviate the resistance 
opposed to the current by long carbona, these are electro
coated with copper. It is stated that carbons of circular form, 
as manufactured by Messrs. J ohnson and Phillips, are uot 
more 01Cpensive thAII thoso of the onlin~ry form, 
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LETTERS TO THE EDITOR. 
(We do not hola ou1·sd'IIQ 1'UpoM&ble for the op~niom of ou,. 

cor1·upondtnu .) 

THE 'fiiEORY OF TilE COMPOUND ENGINE. 
Stn,-Your conespoodent " P . H.," being desirous of seeing 

an example worked out , proposes 280-horse power, GO lb. boiler 
pressure. cutting ofT at half stroke in high-pressure cylinde1·. He 
h nR not\ however, stated the speed of pi~ton, so we will continue 
to use t le samo 420ft. pet· minute. Tho first thing to consider is 
~he number of expansions. In selecting five the terminal pressure 
1S nbout 15lb., which is the verr lowest that can bel o.dopted with 
safety, having regard to the h tgher g rades of expansions when 
reducing the power of the engines. 

T ho coeffic1ent of 5 expansions = '522. '!'hen, observing tho 
usun.ln.llownncos, we have, allowing for imperfect vacuum, 
(GO + 15 -15) X ·522 = 3G·5 l - 2'5 1 = 3 t lb. tho avera"'e pressure 
due to fi vo cxpant~ions. o 

280 X 33000 _ . . 
:3 1 X .J:!O - G 17, nddmg 20 per cont. = 177m. at·ea of tho 

low-pr~s~mo cylinder, and which would be al:~o the nrcn. of tho 
cylind~r for n. non-con.'pou~Hl en;:in.o n.t five expansions. 

H omng two exp:~.ns1ons 1n the IHgh-preHsut·o cylinde1·, we hnvo 
r: i = 2~ expansions in the low-pressure cylinder. Now it is 

clen~ that rntio11 of 4 to 1 is only true under certain condilionR, 
an~ 1s not b~ any menns n. universal Jaw, and is not appliCAble in 
th1s ~:1;9e. '.[he following !'Illes will be found to suit e\·ory pogsible 
cond1t1on, nnd :we sel£-evu.lent. In ordet·, then, to find t he mtioa 
so that tho stl·ains on the crank pins will be e•1nnl a.t 2tl0-horso 
powot· 777in. area of low-prossut·o cylimler X SJ nveragc pt·cAaure 
26118 uuit11 of wort• due to the entire engine. 

26 ~1~ = 13209 units duo to cM:h cylinder. 

'!'hen 1~~~9 ::: 17lb. the average pressure in L.P. O. 

B eing two expansions in high-pressure cylinder, the average 
pressure will be 70 X '846 = 59·2- 17 = 42'2lb. T hen, t aking 

the other half of the units, !fi.~9 = 313in. = the a ren of the 

high.pressure oylinder. 
T he diameters are 3l~in. L.P .C. 

i!Om. H.P.C. 

117 X 17 X 420 = 168- 20 per cent. = 140 H.P. for L .P.O. 
33000 

313 X 42'2 X 420 = 168- 20 per cent. = 140 H.P. for H .P .C. 33000 . 
T otal ... ... ... 280 H.P . 

If it is required to use four expansions in the low-pressure 
cylindei'-

T hen 6 = 1! and 70 X ·978 = 08'4 -17 == 51 '4 
4 

1:~ = 257 '9in. for H .P .C. 181 dinmeter. 

If fivl.l e'l(prmsions in low-pressure oylindor, the 70 -17=53 lb. 
13~~0!> = 2<l9·2in. = 17 :g in all tho cn.ses using the sn.me a rea of 

u3 
ow.preasllre oylinder. 

A p_plying t hese rules to the examgle in your own article in 
TRE E NG WEER at eight expnusions, 50 -horse power, 27lb. average 
pressure, 80 lb. boiler preaaure, and 420ft. per minute, we have 

1500 X 33000 _ f I p C -- - - 1455 nrea o J. • • 

27 X 420 
1455 X 27 = 392&3 units of work on entire enr:ine. 

S!l~'i = t9·G t2·5 units due to each cylinder. 

19012'5 13·r: lb · I p 0 •
1455 

- = :.> • average pressure 111 J. • • 

There are two expanaion.'l in high-pt·eASUI'e cylinder, eo that 
80 X ·846 = 07·6 -13'5 = 5·1'1, say, 5 1 lb. avet·nge pressure in 
higb·pressuro oylinder. 

m ' I I h If f h 't l!>G tZ·G 3"3' f J. nlung t 10 ot ter a o t e um s - - r, 
1 

- = v 111. nre:~. o 

H. P.C'. 'fhe d iameters are 43in. T.. P. C. 
2l~in. JLP.('. 

• 

• 

u.;:; x J3·S X -1 20 = 250 H .P. for L.P.C. 
33000 

;.:l.;..t;3.._,x~~!'::', l~X-•""12;..;.0 = 2:jO J [. p. for H . p. C. 
a:lOOO 

Tot!\1... GOO II.J\ 
11, South L nntLeLh-road. .JOSEPH liENHY. 

Srn,-I have somehow had a prellentiment that this controversy 
would not be allowed to close until the cm·respondent who "fails 
to see why thero should be ony more ecvnomy got from a com-

lmund enl(ine than from a sio~,;le cylinder engine" hn.d sent in 
1i!! contribution, and th is has come at lnst with Mr. 'l'attert~all's 
letter. It is unfortunately the fact that tllt!re are many compound 
engines n.t work giving out result~ far infl!rior to those given by 
many s ingle ensines, but this :tri11e11 from no fault in the pl'inciple, 
but may be easily traced to the mr.l-construction and mal-dt:llign 
of the makorH. As o. case in point 1 mny mention that l hn.d 
placed in my hands, a u11.y or two ag()1 a com pound engine us ing 
10 lb. fuel pe1· ho1'8e power per hour w1th an evaporation of (j lb. 
M r. 'l'nttenmll sn.ys, " I should liko to 1100 if a compound engine 
could be mnde to perform 300.horde power with a less n.mount of 
coal and wntor than a. sin!;,'lo engine, taking nn crtual ev!.pora· 
tion in each case." I an11wor him by saying that in 
evel'y oo.so it can be accomplished, and I will g ladly under take to 
effect a. ea.ving of 25 per cent. by oom!?Ounding t he best single 
engine a t pre11ent a t work. I t is difhcult, nay-almost if not 
actrually-impo8llible to prove by formula why the compound engine 
i11 moro economical than the single engine; but this much ma,Y be 
said, you g~t a more equable range of temperature which pnrt1ally 
l?reventslot18 by condensntion, as you erect o. barrier between tho 
cooling infl uenco of t he condenser and the higher tempera ture of 
tllo in lt inl/?re88ure from the holler. 

"'W. l!-.. says that, " One would think some attemp t would be 
m ade to show that certa in ratios of oy lindon! n.ro t lte b011b for 
ced nin p re1111u res or for given r nte11 of oxpnnsion by logicn.l 
reBaoning." This I bn.ve gone in to in my " Sbort Treat ise on tho 
Compound Ji:ngine1" but be hna surely passed over my formuln fot· 
p ractice M given m your columns in one of my letters, viz., to 
divide the boiler presaure by the constant r>, and the squaro root 
of tho quotient gives at tho samo time the ratios of tho two 
cylindcr11, nnd tho number of expansions in tho high-pres!lure 
cylinder. 'l'he logical reMons for using the formula nrc :
(1) that tho po~ver gi vcn out by each cylinder will ~e nbout ~qual ; 
(2) thu Vllrlt\ttons of temperature 10 ooch cylinder Wi ll be 
a.l,ou~ ~uo.l ; and(~) the i niti.nll,!o~;-tho.t i1:1, t he rcsr.ectivo areas 
mnlt1pl1ed by tbc1r re~pect1vo uu tu\1 pre&~oros~will be &bout 
Ofj lJI\1. 

,1\{1·. l!onry, j.n Jlatta1·ing himsolf t bn.t anything he h fi.S \Vl'i t ten 
in th ia mn~1or hMI "ur jven mo in to n. corner," is fondling o. swoet 
delu~iou. l o.m sure it must ben. mntter fol' rc~ret thl\t ho hM 
occuplM your columns, and n.ppt·oached this subject with no 

THE ENGINEER. 
hi~ her aspirations than he would o. game at chess, solely to check
mate his neighbour, for we have had no information from him of 
o.nl. l<,ind wha.tever-oo, hiqg but prolitlesa cavil. 

' P . H ." proposes that I , amongst others, should " give you 
the sizes of the high.preseure e.nd low-pt·essure cylindertl, and 
length of stroke to indic&te 280-bor11e power ; steam in boiler, 
GO lb. above atmosphere; steam to be cut off at half stroke in 
high-pressure cylinder; to be paddle engines ;" and this bl. a foot· 
note you endorse. But, Sit·, afte•· putting to one side 'pn.dd Je 
engines " and "length of stroke," as not be:ng relevn.nt., I 1111111t 
take exception to the small number of expansiun:~ in the lli~,;h· 
pressure cyliuder, for the reasons I have already gi von above 
Ill my few remarks to " \ V. 1•'.," becnuse the conditions of effi. 
ciency In o. compound engine arc that the hol'!le· (>owcr, •·anl{o 
of temperature, and greatest total strnin should be e(lunlly 
divided between the two cylindertl, or, at oll events, practiC~\Ily 
so i but the dnta furnished by "P. H." would not, f1·om any 
pomt of view, give us an economical and othenvise eflicient com
r ound engine. T o apply my rule to this d.,t:,, which I nm nslced 

60 12 
to do, I would get ;: = 12 and 7> = 6- th:\t is to say, tho 

·> &. 

higb 'JWeSl!lll'O cylindor woulU bo one-sixth the :~.ran. Clf tho low
Ill'Ofl~u•·e cylindet· to give n. range of twel v.J cxp:lnsio>ll il ; hut tn 
make tho whole questinn f:~il'ly intelligible, wo I.Ja.vo in tho fil·dt 
place to reason as if we were do:J.Iin:; with a ~;in;le-cy lindct· 
engine, so !11:1 to dete•·mino the size of the C·md<!u,;in:,: cylindel' 
of !\.compound eu:;ine, and taking 

P = absolute initial pressure = 75 lb., 
A == area of singla or condensing cylinder, 
n = tot~! n umber of expaut~ions = 12, 
H = hyperbolic loga•·ithm of H = 2'4H4!>, 
1::1 = a peed of piston = 420ft. , 

1 + 2•484!) 
a p = average pressure = 75 12 = 21'78. 

t 
A X 420 X 21 ·78 _ 

280 
d 

wo ge 33,000 - , n.n consequently A = 1010·1, 

which is alike t he area of a single engine anti conden<~ing cylindet· 
of a. compound engine, to g ive out 280-borae power with t ho dnta 
gi ven. \Ve have now to a etermine tho avet·a:;e pressure in the 
high-pressure cylinder, and it is found in this w11y : let 

P1 = absolute initial pressure in condensing cylinder, 
ap = average pressure in condensing cylinde1·, 

,. = ratio of cylinder -= ; , 

H I ::z: hyperbolic logarithm of 1', 
CL p1 = average pressure in high-pressure cylinder, 

we get 

a p = P t _!IlL , so that if 
1'-1 

np= pl +!! n. 
ap = P• Ill, 

?'- 1 
then (a.p- ap) X 1' = apl-= average pressure in high-pressure 
cylinder, and applying these general laws to "P. H . 'g" datn, we 
get a p = 21·78, ap = 13'438, nnd ap1 = 50·0.32. 'l'o find the power 
developed in the condensing cylinder we hav~ 

1010'1 X 420 X 13•438 = 172'8 H p 
33,000 . ., 

and the powet· developed in tho high-pressure cylind\!1' 

1G8·35_x 3~~~ 50 '052 :: 107.2 IL P., 

which is an unequal distribution of power, tempernturo, and 

st rAin; wherens by my rulo V G
5
° = 3'41H we w.>uld get by 

the above formul~e a p = 21·781 a p = 10·9, and a p1 = 37 ·6 , and 
the power in (;Ondensing cylinacr would then be 

= 1010'1 X 420 X 10•!) = 140 H p 
33,000 . . • 

and the power in high-pressure cylinder 
s:: ~1 ·5 x 420 x_ 37'68 = 140 H p 

33,000 . .• 

being nn equal d istribution of power nnd an almost equal range 
of temperature and total st rain thut~ making the diamete1· of 
cylinder according t o my rnle 35iin. nnd 19,iin. diameter respec· 
tlvely for a piston speed of 420ft . per minute; but as the twens 
1010·1 and 291·5 depend upon no losll whatever, to make provision 
for n reasonable amount of loss hrings us once more back to my 

originnl rule, viz., I. R. P. X 4 = A, and ~ = a = area of high· 
1' 

pres~ure cylinder, so that 
1120_ X 4:20 X 9·82 = 1,lO H p 

33 ()(){} . . • 
• 

and 323·3 X 420 X 3 1'02 = l40 H .P. 
33,000 

'!'hi t~ nllows, you will see, about 10 per cent. of loss in tho avemgc 
pressut·e duo in each cylinder ; thn.t is to say, in the condensing 
~:ylinder out of a posilible twera::e pressure of 10·9Ib., 9'82 lb. 
may be sot, and out of a possible twerage pressm·e of 37·68 lb. in 
tho high-pressure cylinder 3-1·02 may be got in practice with the 
cylinde•· 37tin. and 20tin. diamet~r respect ively. 

J oHN T unNDULL, J un. , 
Consulting En,incer. 

18 1, Buchanan-street, Gla.<~gow, December 2nd. 

Srn,-After your own article to help a workshop student, the 
excellent letters by 1\Icssrs. Smith and Turnbull hnve placed such 
of you•· readers as bn.ve mastered them in a mot·e comf01·tn.blo posi
t ion; but in applying tho information given them to thei•· p ract ice 
thoy will now stumble over tho lnok of k nowledge as to tho proper 
relativoJ)ositions of cranks nnd vnlves. Such s tudents need to be 
informe in wha t position the low-pressure pi11ton should be n.t 
the moment the high-pressure stenm begins to exhaust into tho 
low-pressure cylinder, for there wiU, mnybe, be too much "gap" 
if tho high-presl!uro stoam be only rcle1.1.11ed from tho small cylin
der when the low-pressure p i11ton of t ho large cylinder h 1.1.11 made 
nearly one-half ita stroke1 thus merely filling up a. s pace already 
left behind by the low-pressure piston. 

'£ his question is one more perplexing to prnotical workshop 
students than tho points that havo already been explained o.nd 
dlscust~ed. 

I trust M•·· Smith and M r . •.rurnbull ·wm both enlighten 
prn.otlcal s tuden t!! on this point. · 

APPRBNTIOE NOT I GNOUANT OF MATRRMA'I'TOS. 
Liverpool, D~cember 2nd. 

LI NKS IN THE JUSTORY OF TIIE LOCOMOTI VE. 

S tn,- The North Stat· was constructed for the Northern and 
Et~•torn line, 5ft. 3in. gause, and I believe bnd 131n. cylindoril nnd 
double fork reversing gem·. '!'he Prince of Wales on t he York 
and North Midland "''" a simill\r ongine for the 4ft. 8~in. gnuge, 
a11d another ml\de about the same time wns No. 70 of tho Nort h 
Mldlnnd, 14in., which hnd Dodd '11 pntent wedge motion and four 
couplod wh eels. No. 7l WM somewha t like this in external 
1\}>I>CI)l'l.\nce, but had link motion. 'l'he }{el'()ules and Jupiter, 15in., 
fo~; t ho Yotk and NOl' th M idland, and N o. 74 for the North M id· 
l ~n<.l , wcr9 the pioncct'll fo1· the long boiler six-wheel oouplcd goods 
CnE:ii\CS. I tbmk yon will find tha.t 15in. cylinders wo1·o not 
applied to pnssenger on~incs nt this t ime, so that your remark 

• 
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tha t they were usually 15in. for that cla.s~~ of engine is incorrect. 
I am unable to call to mind any uncoupled paasenger engine with 
l:>in. cylinder- unless the four made for the Y :nmouth and 
Norwich line with outside cylinders bad 15in.- prior to the A 
engine for the gauge exper iments. Some outaide cylinder engines 
for the Baden rnilwo.ys were 13in.; the White H orse of Kent had 
Hin. ; the NewCI.I.IItle nnd Darlington coupled engines were 1 lin. • 
t.hose made for the Saxon Silesil'\.n line were 14in. with 15ft. coupled 
c1rh·erR. T he R ichmnncl fnr the(; •·ent North tlf F.n~lnn1l, hy R.n.nd 
\V. I I :1wth•1rn, hacllliin. but Wa.!j not 11. Ion~ h••iler ; thid w;Li mn.do 
in HHti. I t mn.y be intereRtin~ to add that 1\Ir. W. P . J\hr.hall, 
the ex-ileCioetnry of the I nstitution uf l\Iecbanical Bngineet·ll, was on 
the Nm·th Mtdland nhout 1810or 11, whl'n the Jnng bnilo:r plan 
lll'iginated, and hns tho crec.lit of J,avin~ su~geHtecl to .Mr. 
l::itephenson the c.lellirability of paten tin"' the placing of tho centres 
of the three axles between fire-box an.t";moke-box, which was the 
patent under which the North Star wai b tilt. 1 am not o.ware 
whether 7:> and 7G on the Ncn·th Midland, built by Iliclc, of B ol
ton, or othct'S sub~I!.!((IICn tly I'Oil>ltl'uc·tcd hy H.othwl'l l, dc•11i,med by 
i\ lr·. Ke:\rNllly, Locnuwti vo Hnpt•l'i ntcnclcnt lh•rhy "ith lhc axles 
R<> \'Jared, wo1·e cl :duu~tl M inft·in,Ptllen~; they l'll~~·t11blud 71, hut 
htll th•) cylitlll l!l'd inclinctl hulow tho fl'ont nxl~ Hlll'y't~ fmm es and 
lire-box. ' 'l'\ ~I>- IDE. 

D.:cctnbel' 3nl. 

FIIU·>llO '\ HOOF ST \ Y:-4. 
Srn. - ITel·ewith I oncln:~o ti'.IOill ;~ uf nn :lrran•.{Uin.:nt uf :1olno for 

fh·~.lmx ruvf t>tay11, whioh 1 Utink P·'-Sl.'~>~l!~ :ulvnul:\"l!S not. 
belou:;ing to tho pllin illlll.tl'.\tcd in your l:L~t weck'11 jourmS, more 

cspeci~lly for portablP and traction engines, n.s the outor l'asing 
plnte is left quite clear for tho attachment of t.he cylinders, 
brackets, &~:; anrl every str.y bolt has a square bearin~. 

l Jincoln, .November 2:>th. .J. J. 'l'nnu:LL. 

Sm, - In your notice of I .eacb's method of staying the 
crowns of fire-boxes

1 
with nn enumeration of its n.dvantnges, not 

the least being i ts aao.ptntion t.o boilers in use, I felt lllyeelf con
st rained to blame thn.t insular prejudice which so obijtiMtely 
refuses to recognise some of the ~ood things in use with our con· 
t inental neighboms. In exatmning this intermediate, Ol' span 
pinto, I could not help remarking how difficult it is to satisfac· 
torily overcome some of the difticulties consequent on tndi:\1 
staying-the differen t lengths of Rtay~. their positions, uoequn.l 
but·tlens, differences of expnnHion, shoulderin~, &c. &.c. 

:\fnny of your tnwelled reru\eril will no doubt h:wo noticed t.he 
fl nt tupped outer shells of some of the engines on Russian nntl 
Gorman railways, n.nd which h1we yearly grown more into favour. 
It io~ this system I would inRtnnce as possesRing in a far grt>ntcr 
dl!~:rce the advnntnges clnimcd for the nbo,·e-named Rystem, with 
others ec1ually im po1·t.nnt in nctno.l practice, vi;:. : All stn.yK bein" 
verticnl, ono length, com~equcntly expnn:;~ions equal, with ectunl 
burdens, uninterrupted diachnrgo or steam globules, onsy of nccess 
ftw inspection, cleaning, 01· repairs; n.dcsidoratmn notaulliciont.ly 
valued- all these it possei!Sefl. Hut its shape-there is the di fticu lty. 
lt is not consistent with :English practice, but like tho semi
circular form, it has been consecrated nnd Rtereotyped by long 
years of practice; and if we do diverge nnd adopt through stays 
1t must be in radial form, with the aggravating addition of dis· 
torting the crown plnte11 by a cruelaystem of setting or shouldering. 
I have had unusual faci lities of observing the admirable work 
done by this class of boiler, and those defects, normal or cumula
tive, peculiar to most tire-boxes, seemed to b e happily O.\'oided. 
Where bad water is used it is grntify ing to see with what cnse the 
accumulated deposit iR swept away ; and is in marked contt·ast 
to the periodical chipping n.nd grubbing peculiar to the old form. 

I n t his resthetica.l age it would be nrgtted th:1.t they are 
uncomely, but it would be very difficult to find moro compact 
engines t han those delivered, for example, by the firm of Kib.!on 
and Co., L eeds, some few years ngo to the Alsace and Lorrnino 
Rail way, and which moreovor for economy in consumption stand 
almost unique in the statistics of locomotive rolling stock. 

.Bur ton-on-Trent, Nov. 28th. R. WEATIUUUURN. 

TilE WANDERER. 
Sm,-With refert>nce to your leading article on the stcnm yncht 

W anderer in your issue of the 28th ult. , may I be Allowtld to 
make n. few r emark11, especially as Mr. Spencer is abl!ont in 
South Americ~? 

'!'he engines of tho st.eo.m yacht 'Wanderer bnve r un 100 
revolut ions per m inute, but wore not indicated when so running. 
I n tl' e e"ent of fnillll'o, only the high-pressure ptut of the ma
chinery wns to be removed, so thn.t the ordinnry compound part 
might tako its place, and which was called 120-horso powor 
nominal. 

Of the indicated horse-power required to drive tho vessel a c~r
tain speed I bo.ve no rolinble data, but the fastest speed I have 
any return of is 13·66 knots, against n. stl'()ng tide, in one holll' ar.d 
eleven minutes, bet\YCCn tho Cmnbrnes nnd the Cloch on the 
Ulytlo. The engines were running about 80 revolution~ })0\' 
m inute the first part of this distance, and the ll\tter p:u·t up to 
100 revolutions ))Or minute. You state, "Mr. l>1wki1U1 fitted 
lautcm brassos to tho fee(l pum{>~·" I merely suggested t his, and it 
was followed . Also " that Mr. Perkins overhau loJ the m l\Ohinory 
when tho Wanderer returned to :Falmouth from h er cru\~~e in tho 
B ay of B iecny." 1'his I did not do, the Cl'ew alone }U\Vl ll(l ~OUt\ 
all thnt was necessary by sweeping the flues and clco.u ing ~1\e 
water gnuges, which ought t o h ave b oon done M sea., The ve~el 
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then proceeded without delay with the owner and his famny to 
Cowel!, running, a.s you state, about 12 knots per hour. 

'l'he defects iu the slide \'alve showed tbemselvGE. from •he fb-.t, 
but as this bad nothing to do with the "Perkins system " or my 
company's conh·uct, Mr. Spencer stated correctly that "there 
was an entire absence of trouble affecting the system or pressure, 
either in engines or boilers, with 400 lb. of steam," evidently 
meaning that the low-pressure t!lidehad nothing to do with the com
pany's contract, as the cylinder nnd slide were to remain in the 
sbip if tho high pressure pa1·t was removed. Nevertheless, the 
t·esponsibility of thit~ slide was thrown u pon m>: company, wbo 
rather than t hat the machinery should fail, pa1d all cost.~ of the 
previous exfJeriments with this slide, in which, however

1 
they 

were not a lowed the deciding voice, and even protcstea with 
respect to some of them. 'l'he slide was eventually cured by 
ndopting a plan which Wl'\8 proposed by me almost from the first. 

\ 

III C~I PllE:SSURE CY ll tl o:~ 

1\VCIIA~r- 1 22 • 9 
~-----;.._ I. H.P = 1()2 · 1.:? ------------

t: TCAM - 350 CHAI~OCR te VACUUI~ 25 Revs:;; TJ 

MEDIUM PRESS URE CYLIND ER 

AVtRI.CC = I+ · IS 
I. H. P. = /+·9+ 

LOW PRESSURE CYLI NDER 

BOTTOM 

7·+ AVERACE 

MEAN • 6·625 
I. H. p.= 139· 85 

s;as AVERACOE 

I enclose in this letter indicn.tor diar,..rams taken during a fifty 
hours' trial after the altern.tion ; the extreme consumption of fuel 
during this trial in nny one watch being 490 lb. per hour, and the 
indicated horse-power on these cards being S77'5l lb. or 1'29 lb. 
of coal per indicated horse-power per hour, the engines running 
steadily during the whole trial. 'l' his consumption, I believe, 
would be decreased nfter the slide had been some time in use. 
The cards were taken by Mr. W. N. Harris, the ordinary crew of 
the ahip having charge of the boilers and engine. 

Of course I expected when the ship was otficinlly tried &he 
would have heen worked up to from 500 to GOO indicated horse
power, and that the whole experiment would be under mine or 
Mr. Spencer's cbarge- ns provirled for by the contract- when it 
would have been seen that the boilers had been properly swept 
and cleaned, and the whole of the machinery in an efficient con
dition. 

You state also in your article that 1·9 lb. of coal per horse
power per hour is a usual consumption in regular work with the 
ordinnry compound engines at sea.. I should be extremely 
obliged if you would name a ship fitted with engines of 120 
nominal where this result is obtnined, nnd whet·e one could vel'ify 
it. You nlso state that a "leaka~e of a feed pump is f~1ta.l to the 
high-pressure system. " Now, th11! is not really the case. 'fhc 
vVnnderet· is fitteu with a complete apparatus fot· producing 
fresh water at se~~o fl'om snlt wn.ter, and the only result which 
would arise h om using this water is that the boilers would be 
liable to tbe same decay which now takes place in the ordin:uy 
boiler, and which docs not occur when d1stilled fresh water is 
used, the boilers being then coropn.rntivcly indestructible. 

I would 1\dd thnt tho Loftus Perkins is a paddle steamer for 
carrying faa engers on the 'J'yne-witb a Board of 'l'rade certifi-
cnte-anc n<it a tug boat. Lo•'Tcs PERRINf!. 

Queen Victoria-sta·cet, J.ondon, 
December 2ud. 

[The engines of the "Stag " line !!hips Eglantine and Cnmilln 
nre 130-horse power nominal, nnd burn in regular work under 
2 lb. of coal per horae per hour. I n nnother place will be found 
particulars of the lnst run of the Eglantine.-En. E.] 

Sm,-In n. leading article on the &team yacht Wanderer in IMt 
week's ENOINE£Ll, you refer to .Mr. J. ll'. Spencer, and in 11. way 
which aeems unfair throw upon him responsibility for the failure 
of the Perkins engine with which thnt vessel was fitted. Mt. 
Spencer left Enitlund last summer to attend to some pa·ofessionnl 
business in South America.. H o is still absent, and caunot know 
of your statements or reply to them for months to come. Under 
these circumstances you will no doubt allow me spnce for a. few 
words on the Rll bject. I may sa.r first thnt I have not seen tho 
'Vnnderer's engines, nne\ did not know tilllMt Saturday tbnt they 
were to be tnlcen out of tho ship; but I had frequent converan· 
tions with ~Jr. Spencer o.bout the engines, both befoto nnd after 
he arranged to adopt the P oa·kins 11ystcm. 
It wns tho sn.t•~fnctory results obtained from n. number of 

smaller engines w01·king on 1lf•·· Perkins's system that led to i t11 
adoption for the \Vnndcrea·, but the owner of the yncht and nil 
the pnrties concernecl clenljy understoNl thnt the conatrurtion of 
aucb large engines 0 11 tho P erkins plan must be ro~arded ns nn 
experim'!nt. 

Mr. Spencer frequently toltl me that he waa adopting iu his 
plans everything thnt Mr. Perkins's experience couiJ suggest, nnd 
furthca·, that if the cnl{ineil proved a.11ucccu it wu to Mr. P erkins 
and not to him that all t he credit wns due. On the other hnnd, 
Mr. Perkins l\l!sumed all rcRpon•ibility, and agreed to take the 
engines out if t hey did nc..t pro\'O eatisfactory. 'l'his being so, it 
does not nppenr at nil Jikdy thnt any conflict, such u you 
indicate, could exist between .Mr. l'ea kina nnd Mr. Spencer in 
r eference to the urn.wingfl. 

Competent engineers, who hn,•e seen the engines, say they are 
in all respects excellent examples of design and \llorkmanship. 
Pa& ing over the difficulty which arose from leakage at the feed 
pumps, which appears t.o have been soon overcome, all the trouble 
and mischief eeem to have been caused by the slide valve of the 
low-pressure cylinder. In fact_, it appears that it wn.s the cutting 
up of this val \'e which proved tatal to the engines. Now, anyone 
might infer fr·nm your nr~iclo that the cutting of this slide valve 
clearly aroso from faul ty design; but there docs not seem to be 
any proof of this. \Vhat was, doubtless, the rent cause, is au 
es8cntio.l part of the Perkins 11yatem. I n the Perkins engine!! no 
luhricnting matter can housed for the valve11. Y ou did not even 
allude to this well-known fnct in your article, o.lthough it seems 
t he rPMOnable and clear exrlan&tlon of nil the trouble which was 
experienced with the main 1llde. '£hill unfortunate cutting of the 
1lide valve Jhowe that verr large Blide valvee mnmot be aately 

• 

worked without lubrication1 although small ones made of P erkins 
metal lfiO.Y be working ana wearing well under such II()Dditions. 
It doea not prove, however, that the Perkins system for lar~-:e 
engines is a failure; other \'al ves which work with less friction 
can be used, and It is p081!ible th-.t the complete surcess of 1111-. 
P erkinR's engines, whach appeared o.t first to be fully realised in 
the Wanderer, may yet be attained, \Vn,LL\ll I Ncus. 

Bolton, December Srd. 

STRAINS ON GIRDERS. 
S1n,- I have nttcmpted, so fa1· ll!l time permitted, to find the 

reactions, bending momenta, &c., ol tbe continuous girde1· figured 
in last week's BNGJNP.Eit. 

L et A F. be tho girder of four spMl8, each = f. 
L et ~Io, 1\!1, &c.~ = bending moments at A, B, &c., respectively. 

'1 bon Mo = 0, 1\lld M. = 0. 
J .ot '[J_o = renotion at A . 

P1 + p 1 = , B ; P 1 being t aken to the left. 
p~ + ]J2 = .. c ; p~ .. .. 
p 3 + 1'3 = .. }) ; p 3 " .. 
JJ~ = " E. 

It will be found convenient to call tho intonsity of lond at A, 
101; at B1_111'l ; &c.; and afterwtude to IUbstitute 101 = 0, 10t = W, 
1uJ = 2 \v, &c. 

In span C D, if M = bending moment, distant ~ from C, we 
shall find 

,.1 ,.r Vv 3 :r' w1 - 111l 
.u = m s + pu:- i 6 l ~3· 

Proceeding in the ordinary way, we shall find the equation 
connecting 1\!1, M,, M3 , is-

~--- · I __.. : I 
, ~ t I 

IW. . ~IJ 1\Y+ 
t :l 1 I 

t.r-:--- .l s -7--!--·-;-:'o=---~=--IE 

I.Po P P • ~ 1 

Mo ft1 ~ lwiJ 

~0 M~ + 00 (M1 + Ma) + 1.5 w0 [2 + 2810~ l2 - 1Sw.l~ = 0. 
Thts reduces to-

2<10 M'l.. + GO (M1 + Mnl + 19 wl~ = 0. 
Similarly, 240 ~l:t + 60 Ma + 49 tu l 9 = 0; and 

240 .M1 +GO l\'1~ - ll wl2 = 0. 
Hence·-

... r 2 s M - 19 2 •r - 27 1'1 

.LUJ = -
35

-w 1 , 11 = 
420 

101 , .L> 3 = 
140 

w v . 

The reactions are-
9 1 p _ 423 _ Gll 

Po = 420 to l, 1 + P1 -
420 

w 1, P ~ + p, - -
420 

to/, 

P 
_ 1548 _ G 9 

3 + P3 - - w l, P • - - w 1. 420 420 
The points of contrary fl exure in enoL 8pan are obtained by 

putting ::u (the bending moment) = 0, and 11oh•ing the resulting 
cubic. 

Max. 1\I in each apa11 ir, got by substituting the proper va.lue 

of x determined by the equntion dd ~I = 0. ~ I . 

Novembe1·1!lth. 

SPECIFICATlONS FOR IRONWORK. 
S rn,-I was much pleased to see your article on this subject; 

it is one that needs to be discussed with a view to amendment. 
Specifications nre in most cases st el'eotyped things, and old errors 
are l'eproduccd ngain and nga.in ; but engineers put a quite 
different construction on the meaning of a specification h·om that 
put by contrnctm·a. 1•'01' examflle, it is a common thing to 
stipulnte in bridge wo1·k that nl anglo and tee irons sbnll be 
planed at theia· endR, yet it is a clrmse very ttoublesome to enforce. 
Again a specification will any, "all plates nrc to be pl:\ned so as to 
ma'ke close and nccurnte hutt joints." Yet it is impoJsiblo to get 
fl oor plates of bridges laid with joints in contnct with each otbe1·, 
while planing ia never dreamt of. A clause will run thus, "Rivets 
\o be made of the very best quality of rivet iron. " Y et 
contractors will ""Pfly what they call "good ordinary rivet iron," 
nnd if censured, wll reply, "Oh, such things nre put in specifica
tions, hut are not expected to be given." Another item thll.t 
inapccton of iron brid~es hn ve to contend against is this-when 
they reject bnd work they nre accused of obstl'ucting the progre~s 
of the work. 'l'he following clause is often put in specifications; 
"All disputeR are to be referred to the engineer, whose decision is 
to be 6nnl, conclueivc, nnd binding both on the owner (or corpora
tion) and on the contractor." Now every lawyer knows this clause 
is worthless, because in this country no dispute of the kind will be 
left to any single umpire to judge, el!pccially one ()CI'Sonally 
in t.>rcsted. W hy put sneh things in ? I NSPECTOR. 

London, November 29th. 
[\Ve nrc afraicl "every lawyer" would be against our corre

spomlent on hie view of the arbitration clnusc-ED. E.] 

TENDER~!!. 

Sm,-Tho usefulness of public tenders and the Mlvnntages of 
publishin' tho rc11ults mu11t be very great when we eee such a 
difference in price ns two to one, being ~ho resnlts of the tenuer for 
machinery t.o be put up at Dnrenth as stated in your last issue. 
Again in your number for Nov. 21st tho results of a tender for 
l!ewernge works nt Del grave, the difference is exa('tly thre~ to one. 
Doell the ono who tenders nt tho lowcstevcr geta profit, and does the 
one who teuders nt tho highest over get n contl'act? Of CtJurAo 
allowances rnu•t b~ mndo for lvcnlity, plice of mntcaia.l, traau,it, 
&c. , but they aro llothing compared with the grent cliffcr...-nco of 
price. Whv, a contractor in Now Zealand comd compete with the 
highest on· the li1t. In the Dclgrtwe ~cwerage libt it is not ono 
contractor who put anch a high (Jricc, but the1·e n1·e no less than 
eight who go into four fisure~. 'J'he townsfvlk of Bolgra\'fl mn.y 
now rejnice in tlu.l knowlt dge that they cnn purchMe three 
aet.e of llewn$:e mnl'hincry fm· the price they misht ha \ e hau to pay 
for one 11et iC t lroy hnd not gone in for public competition. 

P eckham, December l 11t. E. S. 

T ilE DESSE~lER PROCESS. 
Srn,- The worltl i11 not yet supplied with Bessemer steel manu· 

fo.ctured from Cleveland pis-, cooked in lime-lined converters, 
with Blue Billy sauce. I ece, however n. move hM beeu mnde 
in tho 1 ight di rcctiou, nnd a patent has been taken out for blow
ing limo into t.bo converter, a process which I should ha.ve 
imagined should have preceded that of lime linings, when 
the t·elativo specific gravities of limo nnd melted iron nrc taken 
into consideration. All tho blowing down of ail· upon the surf nee 
of ml!! tcd pi){ iron has been superseded by tbe upwnrd blowing of 
ail· throuKh It, so It iA rensono.blo to suppose that lime, f~X·ced 
tbroul{h melted phosphoric iron, will prove more effective as a 
puri£ie1· t hno \Vben ll&nply bt·ought into contact with that iron. 

Some time bnok I called attention to a P-rocess, patented by 
Mr. Edwin Pettitt, of Cheltenham, for ))lowing roll scale or 

hammer slag and other eub~tances iuto melted phosphoric iron, 
and I detlilled an experiment- A. auccessful oxe-in which 
H eyford pig iron, as pho&phoric as thnt of Cleveland, waa 
practionlly dephosphorise~, nnd converted _into Besse~er ~etal, 
posse11sing nil the propert1ea of malleable 1ronl and thli w1thout 
the use of a lime lining, or of lime in any orm, and without 
either SJiitgeleitum or manganese. B e1>ides calling attention to 
this cunou11 fact in the )JUblic papers, I wrote t o M. P ource!, 
asking him if he could explain tile rem~kable result, and el~cl· 
date its chemical nnture. I never rece1ved any repl7.. P oss1bly 
the fact mi~-:h t have come into awkward collision w1th some pet 
theory and wl'\8 beRt let nlone. I believe I first started the blow
ing-in sy11tem more thnn twenty years ag~, and one of my pa~nt11,_ 
viz., foa blowing carbonaceous matters 1nto the cou verter, IJ!, I 
think, still in use nt some of the continental works. 

'l'he drawback to tho blowing-in of substances, in order to 
purify tho melted cn.st iron, lies in its tendency to chill the metal 
anu cnuHe it to set in the converter before a sufficient amount of 
the 1mbstnnces employed can be forced in. l,ike other difficultiefl 
I have no doubt this mny and will be over~ome, _and whM. to ~e 
appears an impot·tnnt step towards th1s desuable ObJe_<:t 18 
embodied in n. pntcnt process recently enrolled by Mr. W. H . 
Ir'rycrl of Coleford, for desiccating the atmospheric ai r employed 
as n. b ast for the Bessemer converter or for the blaet furnace. A' 
present of course a. Jnrge amount of moisture is introduced with 
the blast into the converter, and, therefore, a. quantity of 
hydrogen dii!I!Ociated with its well known cooling effect. ~ow 
t be (>ravious desiccation of the bla.<Jt will1 no doubt, occas1on • 
cons1derable accession of temperature m the converter, thus 
affording a far wider scop!l for the blowing in o.f .materials, as_in 
Mr. P ettitt's process, sua table for dephosphor1amg or otherwtae 
purifying the melted iron operated upon. 

Aa I have mentioned hydrogen, I may perhaps, add that manY' 
years ago I pointed out that the cells o~ iaoneycomba i~ cast 11t~el 
ingots were not caused by carbomc oxtde. ThiS puerile 
conceit, aa it was then CvJISidered, was very properly sat upon, 
nnd extinguished nt the time ; nnd yet a high continental auth?· 
ri ty has recently demonstrated that hydrogen, and not carbomc 
ox1de, is the ch1ef agent in the formation of these cells. Now, Mr. 
l!'ryer's proceBII, whh:h dCJ?I'ives the blaat of its moisture, deprives 
it of tho hydrogen. contnmcd in that moistur~, a~d therefore we 
ma.y infer that the mgots of steel produced by at w11l be free from 
tbo cells or honeycombs which are due to the presence of hydro· 
gcn, and which constitute in many insttulces so serious a defec$, 

Cheltenham, December 3rd. R. F. Muanu. 

WJRE·ROPE STREET RAILWAYS. 
S rn,-In the det~cription of the Clay-street-hill wire-rope rail

way in tllis city, given in No. 1241 of your excellent journal, you 
mention Mr. A. IIallidie as the engineer of that road. Mr. 
H nllidie wns one of the promoters, nnd is now one of the ownera 
of it; but the engineer of the first section of tbe road wn.s Mr. 
'Vm. l<:ppelshcimer, now building o. similnr road in Geo.ry_.street, 
in this city. I aaw, h·equently, 1\-h. Eppelfllheimer ma.kmg the 
drawings and superintend ing ever_y detail of the road. 

:E. J. l\lOLEBA, 
L nte Aasistnnt Lt. -Ho. Engineer for California, 

SM1 I~ ran cisco, N ovember 8th. 

AN APPRENTICESHIP DIFFICULTY. 
S1 n,-Cnn nny of the read en of your valuable paper inform me 

whether tnere ial\ny remedy for t he following case :- Hn\'ing been 
npprenticed to a ci\'il en~,rineer through the medium of nn 
o.d \·crti ement, foolishly unsupvorted by :my references, I find thnt 
n court~e of tyrnnny and b'fo~.i and abw.ive language, only to be 
hcn•·d in tlae lowe~t slums ()f London, practiced upon the other 

l>U/>i ls by tho principnl, is directed towa1ds me after the second 
10 f of the premium hns been paid. H rwing n little spirit in roe 
not unmixed with self-rcApect, I refuse to stay and submit to such 
gross insults on every occMion even where censure may be 
meri ted, nnd aa I can get no guarantee that I shnll not be 
subjected to this injusLice in the ft!tur-:, I nm anxious to lu~ow if 
tbei'C is any remedy. I hope th1s wall scr\'e aa a warnmg to 
people not to put their fnitl1 in advertisements without making 
full euquiries on tho subject. AN ARTICLED P Ul'IL. 

Novembea· 28th. 

TENDERS. 

DORCJ m STER. 
J!'on supplying and ca·cctinfC il'on columns, girders, &c. , nnd 

brewery pln.nt fm· tho new brewery, Dorchester, for 1\te~SI'l!. 
l •:ldridgc, )>ope, nnd Co. Messrs. Sc11mcll and Coryer, civil 
engineers, I S, Great (; eorge-strcet, 'V cstminster. (luantitiea 
for the iron columr.s, girders, &c., supplied by Messrs. Curtis 
and Son. 

CoNTn•\CT r\ o. 1 - I nowwonx. 
Mncnnught, Roi>Cn t~on, 111111 Co. (declined) .. .. .. 
Wc~twood, Jlalllll', and Co. • • . • . . . . .. .. 
Uor.clcy Iron t:<>WllilllY .. .. .. .. .. .. .. 
A ppl<:l•y Uro11. • • • • .. .. .. .. • • .. .. 
Cocbrnuo and Co. . . . . .. .. .. .. .. .. .. 
Jlundy !do ond Co. . . . . . . . . .. .. .. . . 
Cue key nn•l Co. . . . . . . . . . . .. • • .. .. 
'J'IJomuwUI aut! W:u hnm (.tcccptcd) .. .. .. .. 
0-cloy and Co ... • • .. .. .. .. .. .. .. .. 

CO!'-'TIIACT No. 2.-Don.lln& 
lJ orlon nnd Son a .. .. .. .. .. .. .. .. .. 
'I hornowtll tmd Wnrhnm (accepted) .. .. .. .. 
Wnllcr und Cn. .. .. .. .. .. .. .. .. .. 
Sc.tw!lrd nnd <:o. (dccllt~cd) .. .. .. .. .. 

CO!'l BACT No. 8.-Corrnn, llor DACK, &c. 
Dnlo .. .. •• .. .. .. .. • • • • • • .. 
Shcm11 nnd Son • • .. .. .. .. • • .. .. . . 
Oxley mad Co .. . .. .. .. .. .. .. .. .. .. 
Jlunnolt .. .. .. .. .. .. .. .. .. .. • • 
l'cmtlfcx nnd SonA (llccrptcd) .. .. .. .. .. .. 
lJiundcll Ur<>8. .. .. .. • .. .. . . .. •• 
l'unlifcx nnd Wood, fell' copper only .. .. .. .. 

CoxTnACT No. 4.- M ILLWIU\lnTl:)' WonK, 
Soott nnd Cn ... .. .. .. .. • • .. .. .. .. 
llo1·ton :~uti !inn~ .. .. .. .. .. • • .. .. .. 
l 'r.mtlfc:~t nwl bon .. .. .. .. .. .. .. • • .. 
0. Wnllcr ntlll l 'u, .• .. .. .. .. .. .. • • .. 
'fhm·nc\dll uml Wrn luun (r~ccoptcd) .. .. . . .. 
O.ld"Y aml t:o. • • • • . . . . • . .. .. .. .. 

CoxTRA(T N11, 6.-DACR>IA~>&n!l' Won~> . 
Cnrty .. .. .. • • • • .. .. .. .. .. .. .. 
llmrru:ll !II III Snn .. .. .. .. .. .. .. • • .. 
Uxl t·y aud C:o. . . • • .. .. .. .. .. .. .. 
Cl.m-ch ruul Ol. .. .. .. .. .. .. .. .. .. 
J . 1..• lycr nntl l'o. {!ICC.)t•t d) .. .. .. .. .. .. 

CoxTnACT Xo. G.- SLATE DACKS. 
Sc~slnns nntl Cu (tlt:cllncd) . . . • . . . . . . . . 
'l'omplc o.nd l'o. do. .. .. .. .. .. .. 
8tl1 ling . . . . . • . . . • . . . . . . • • . . 
llrlndJ .. y nnd Co. .. . • . . . . .. .. .. .. .. 
JJt·._,uy ntld co. . . • . . • . • • . • . . . . . • • 
l:lhnap (ncccptcd) .. .. .. .. .. .. .. .. .. 

'ONTRACT No. 7.-Pir£ CONN&CTI0!'-'"8. 
Pontlfcx nnd WuoJ. (d~cllncd) .. .. .. .. .. .. 
f!hea11 ruu1 t!on tlo .. .. • • .. .. .. 
Lawrence nnd Co ... .. .. • • .. • • .. .. .. 
Slobc llll<l Gorman .. .. .. .. .. .. •• .. 
Bonnett nnd !:!on .. .. .. • • .. .. .. .. .. 
l'onltrox lln<l lion .. .. .. .. .. .. . . • • .. 
Oxloy nnl! Co. .. .. .. • • • • . . . . .. .. 
Jlhmtlvll Brtl~. .. .. •• .. .. .. .. .. .. 
Thornowlll liiiU W11rhnu1 (11CC01ltctl) .. .. .. .. 

CONTI\A.<JT No. 8.-R'IrntQEIU.TORI, 
IAwronco nod Oo. (nccoptcd) . • . . • • . • , • , • 

J:, • . d . -
Si32 0 0 
!lGSG 0 0 
!ltl20 0 0 
3[13:1 0 0 
S4H tJ 9 
34{10 0 0 
Sl fS 0 0 
3ltl0 0 0 

OGa 0 0 
S97 0 0 
S!!S 0 0 -

llSl 0 0 
1160 0 0 

i\97 0 0 
000 0 0 
9!18 0 0 
SilO 0 0 
4!10 0 0 

65ZO 0 0 
4 ~17 0 0 
42i4 0 0 
s· o·J .. ~ 0 0 
:11!76 0 0 
s~o• 0 II 

'iS\ 0 0 
lliO 0 0 
s l 0 0 
640 0 0 
. 96 1~ 0 

-
619 0 0 
~11 0 0 
610 0 0 
610 0 0 

-
22H 0 .. 
2084 0 0 
1610 0 0 
H~:; 0 0 
1400 0 0 
1!!!15 0 0 
1o•s 0 0 

1T8 0 0 
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DEc. !l, 1 87~ . 
. 

FOREIGN AGENTS FOR THE SALE OF THE 
ENGINEER. 

PARIS.-Mt\damo Bovvuo, R.u (k la Banqut. 
BERLIN.-Alluea and Co., 6, Unttr IUn Lind4n. 
VllilNNA.- Mossre. Gt:ROI.J) IUld Co., Boolmllm. 
LElPSIC.-A. TWIIITlUlY&R, Bookldllr. 
NE\V YORK.-Tue WLLt.lol&ll and Rooll\.8 N1ws COMPANY, 

Sl, Betl.:man·•trtd. 

TO OORREBPONDENTS. 
• • • It&. o1·der to avoid t1·oublt and confusum , we find it necuBa-ry to 

inforn~ cmnspondents that lette1•s of inqt~i1·y addrusecl to tht 
public, and intended fol' inst1·tion ill th:i8 col-umn, must, in alt 
casu, be accompanied by a large envelope legibly di1•ected by the 
'WI'iter to hi nuetf, and bea1·ing a 2d. postage sta1np, in ordt~• that 
answe~·s t·eceived by m may be fm-wa1-ded to thtir destiMtion. No 
notice will be ta~ of communications tohich do 11ot oonlply 1oith 
thtse inst1-uctions. 

• • • We cannot un<le!·take to 1'ttu1·n d1·awings m· manmC?·iptB; we 
must tht~·efol'e t•equa t COl'I'UPOiu.knts to keep copies. 

• • • A ll lette1·s intended fo1· inst~·tion in T HR ENGINEER, 01 
COitt«ittillg questions, n~ust be accompanied by the name and 
ctddrus of the writer, not necessar ily for pt~blication, but aa a 
1JI'Oof of good fa-ith. No notice whatevt~· wilt be taken (l{ 
ano'~YII'I.OUS com,munications. 

F. M. W.-1'/leo•t a;·e no 1ucl• boob. 
C. R. ll.-9404, Stpt. liOt/1 , 1876. p ,·ict 10d. 
1NQUIRt: n.-l'tlDI•>e68 nnd Co., 16, Great Quttlt.-~tl·cet, LoHdOII. 
G. M. C.-A pply to the lJaJ'I'OlD Shipbuild ing Compcmy, Ban·olll·in-Furneu. 
B. C. IT.-You may ponibly obtaia lulllinou• clock diala (rom lt'Jeura. J. J. 

Wailllcrlglil a•ld Co., Ccunb1·idgt·~t1'ttt-buildi,tgt, Bil·mi•lgham. 
F. G. H . (Port RoytLI).- Meurs. Spon, of Clim·l11g Cl'ou , or Crosby Lock tcood 

cutd Co., Skctionel'8'·hall·cou1·t, Lo•lllM, B .C., lll<ty be Clble to IUJ>ply you 
-wi th the book. 

P. E. J .- (1) Scott Burn'• book of " Tlrt Fcu·m. (2) No trut tJDortliy book of 
lilt kind. (S) Bourne M tilt '' .SUCIIII B•t(fit~t, '' l<11t eel it ion : Jligg on the 
" Sttam Bngine." 

J. H. (Bcatin~ wltb Ge.s).-(1) You1' ?UUtlOn.t 1oert f u lly alu wertd in ou1· 
la,t imprut10n, in -whicl< tee p ubtishal a dm 1oing of the appet?'atua. 
(2) We thinJ: it p1•obable tha t you cccn obtain a go, Mgt,WJ for blowing «•• 
orgu.n from a••Y maJ:er of (1<11 engmu. 

A Sunscaunm.- .{f /Jtt Jill mt of c• lJunaen bun1e1· u not pe~·mit led to touch a 
cold 1urja«. i t witt not be 11101·t unwltolt•o,lt Ol' tmplt«fa nt tlian an 
o1·d inary illuminating gat J(amt. lJu.lUtll bur•ttt'f lwcratt cw·bonic acid 
emit wa ter, an<l tlitt't. w alto procluctd un(kr certain circumatanu1 acttlytWJ, 
1chich lio.& an u treuuly <lWa{!l't«<ble I•IWJU. It i& only protlt<Ctd 1chttL the 
temperature of the JW••tt ia very high. 

H . V. Z. - Tiu pruauru ca1·•·W aupply no 1ati~aclol·y elriJtnct oj' tht 
tliaporative ¢0!citncy oj a fu.tt. Of t111o / lUl l , howevn·, /Jtat might be the 
but for a given pu !'J)08t ~oliich ktpt 1tum• bu t, a -ruutt dut, ptrllapa, to one 
f ut l burnin!J mort freely under tile .tl:r:td conditiom of draught than tltt 
ot.Mr. Tht trtu value (lj a jv.tl w jl;x:ed by tht ']uantity of water tvetporattd, 
not p1•im«t etlc<l!f, per pound of coat, and unuu boll• coat. and 1oater C{Tt 
accurately 10ttghett tilt t.cptl·i,IUiltl a1·e goocl jor 110tl1ing. 

.R.. T.-Y ov.r Inter gi1:c1 n•e to nice quutiona of la1c a net f act which i t -wou ld 
bt il•lp08&ible for 111 v.po•• p1'tWit information to dtcitlt . Certaiuly yov.1· 
mighboUI'I ma.v lw"e et !'i(lltt to run tllt'ir d .·ainage tlwouqh t ilt !ewer un(kr 
your llotut: thty moy ha•e an ca•emettt tit rough your oum amer. Thi1 
tal tllltnt '*'!//taut btt•l «eqllil'td by t~·u' Ul'ant or by unin ttn-upttd u aer 
f or t tttlvt yt«r3. fJ' the tcue .. ~ntt txiat any i11ttrruption by you of tht 
;>roper juno oj' It wage wilL give your neiglibou,·a a right of !'telrtu. You 
l lloutd COlli UlC !fOUl' IOlicitor. 

W. B.- 1Ft mvm· aaurtal thcll QCII 'IUttl in any f ol'»t of boitm· coulcl be cu 
tC01101lltCCil CLI Cot<l. /1010 CUt\ a COlllparillm be drawn bt iW«ll li<t fOIL Oj 
gcu a t Sa. 6«. 1Jtl' 100()jt. arul that of coal at S.. 6<1. per to11? .{( our 
corrt•pondtnt 1.(1.(/ to deal wit/1 n!ltJ·opolitan coudit• O•II Itt would ,Jl,ttl the 
b.Uance .tot quite 10 luauy agai1ut go,. Tltt Soutli ldetl·opotitan Gcutigl1t 
and Coke Company, for in1tanct, atlt gaa at S1. pe~· thou1and, wliite lilt 
cluaput cool Utat could be mal co1t1 ~01. to 211. ptr ton , or nearly ti.1: 
t imu cu 1nv.cl• a& lit pay•. .At tlltst p1·ict1 you could lttat about 70ft. 
of Sin. pipe for 11. 2d. pt?· clety wit/1 qcu, Ol' 300ft . 1oith coat. lot tltt 
111ajority of caua ?JO O?le 1cwtt1 to ltt«t '''ore titan SOft. m· 4Qft. of P•tlC 1cit/1 
qa1, and you 111ilt )lad that tile comump tion of coat to do tlii# would be 
?tcar ly, ijnot qmU, cu great a• would •u.t/lct to lltat t1Diet cu 1•tllcll piping. 
l'ou. have not 1ald wlitre y011r 800 yards njp iping a1·e;t.~:td or tilt teonpuature 
maintained. 

EMERY AND GLASS CLOTH MACHINERY. 
(To the Editor of Tlte .8n.{7lnem·.) 

Bm,-C IU any of your refldors give mo tho add ross ot me.nufncturore of 
mncbiucry tor tnnklug ornery cloth nnd glnss pnpor ? .Em:av. 

Loudon, N. W. , Decombcr l!nd. 

SMALL BLOWERS. 
(To the Editor of Tltt Enni~~ttr.) 

SIR,- Will nny of your con esponden ts kind ly namo mnkore of small 
blowore with rcolprocatiug motion, suy of dn. to l Oin. s troke, nud to 
wo1·k 100 double strokes por minu te ; also particulars of tho Ktllne? 

London, Novotnbor 29th. E. D. 

DaLL·AND·SOCKET J OINTS FOR WATER MA1NS. 
(To the Editor of Tlu E.t(Jir!ler.) 

Stn,-Cnn nny of your renders furn l~b lnfot·matlon 118 to tho 001.1-nnd
aockot j oint r .. r wnter malus, whJcb we boliovc WIIB patented by n Mr. 
Cl'llvcn i n Amorlc.'\ t We should be glnd to communicato with any one 
holding a patent for England, or give us pru·tioulan.. D. AND B. 

London, November 27th . 

MILLS' AUXI LIARY DUFI-'ER.- PA'l'ENT No. 1082. 
(To 1M Edito1· oj T/J.t E ngineer.) 

Srn,- In tho Abstroc t of Spcclllcation of nbove rou atato thnt ' ' bettctmt 
the ordlnnry buffers ta fitted an nddltlonal buffing apparatus," k c. If 
you look at the Pt\tent-ollico spcclftcation you cnn nt on co soo by tho 
dn\wings thnt my mnchinot-y is upon tho outt r f ramu, and nt pogos 13, 14, 
and U , the description ta quito cloorly given. F. A . .MILLS. 

Waterford, November 29th. 

.SUBSCRIP2'JO.NS. 
Ts& ENOJmt.ZB. can be ha4, by or(kr, from any ntwlagf?ll in town or -!\If'!! 

at tM variolU rail111ay ll4tWM: or it ca!l1 if P"'iftrrtd, lot 1upplwd du-e't 
from tlu o.lft«, on the jollh1Di119 tmn.t (paia. in ad vall«):-

Ho.lf-yeo.rty (including double number).. .. .. £0 lu. 84. 
Yeo.rty (inclwli119 h.oo double mwwtrl).. .. .. £ 1 g, , O<C. 

If Cl'edit occur, an t:r:lro. charf/e of ttDO •hilling• and lizpt71(11 per a!t!tum wilt 
be~. TBJ ENOJN££R \1 regL.ttred for trammiuion abroad. 

Cloth Co.u~ for binding TB& ENOINli:II:R YolunWJ, price 21. 6d. uuh. 
TM joltowi119 Yolumu of Tea ENOINltBR can be had, price lS.. eac.\ .~ 

Yol•. s
1 

6, 10, 14, 21L.. 24, 26, 26, ss, so, 40, 41, 42, 4S, 44, 46, and 47 • 
A ,ompute 1tt of T o& .t;NOJNEBR c~l\ be made u p, cm11priring 47 votumu. 

Foreivn 8ub1criptionl for Thin Paper Copiu wilt, until fv.rt.Mr not ice, be 
received at t/J.t f ollowing rakl. 8ub1crt!ler1 paying tn advanct at lAc 
follo1Di119 ratu will receive Tn.11 ENOJNli:&R weekly and po•t,.fru. 8v.b
lcripiWnl 1mt by P01t-o~J\(e or(kr mud be o.ccompanltd by ttlttr of advi« 
to 1M Pv.blWur. Thick PCiper Copiu may bt ha4, V prt,{trrtd. a t increo.~td 
rau1. 
&mitla!l« by P01t-o/kt Qr(kr,- AuatTalla, Belgium, Brull, Brlttah 

Columbln British Guiann, C~ Cape of Good H ope, Denmark, Egypt, 
Fro.nce ·;piU'is only), Germany, \tlbralta.r, Iodin, Italy, J apan1 Malta, 
Nntal, Notberlnnd8, NowBrunawick, Nowfoundinnd, l>tow Soutll We.loe, 
Now Zoe.lnnd, Portuyt\l, R oume.nla, Swltzerlnnd, Ta.tm~Wia, Turkey, 
Un.ltod Statca, Woat Coast of Africa, Woat JndJee, Chine. vi4 South
ampton, £1 168. 
&mitta~~« by Bill in L<mdon.-Austrf;!'J Buono• A.yroa, Ceylon, France, 

and Algeria Greece, Ionian Islnnd.s, ~orway, P~Wo.ma, Peru, RWI81a, 
Bln~poro, Spain, Sweden, £1 168. Chill, Borneo, IUld Java, £~ 61. India, 
vi4 Brindilll, £2 68. Od. 

ADVERTISEMENTS. 
"•" TM c/w.rge for 4dvertwtmtnu of {our tii'U and under if U.ru •Ailli1191 

for twtry t1DO linu afterJDarct. cnw 1/ii.tting a•td •~ptllCt; odd Unu al't 
c/w.rged om •hUti119. TM line averagu ltllfn wordf. l~htn all advi!'
CI4tllltl\t mta~~~ru an inc/1 or more tht charge if ten 1hilli1191 per inc/1. AU 
fift9IC ad11erlwtlllti\U from t!J.t country . mtUt ~ o.ccompa?titd by 1tamp1 i11 
payment. A lltrn4U ad11trh4tmtntl wilt be tn.terttd wtth all practical 
rtg1Uarity1 b1oll regularity 'annot be guarantud i» a!IJ' IUCA ca.. ~tt 
_,, wee.tty ad11ertift1M11U are caktnl14b,i«t to U.v CO!Id•tlcm. 

ADVDTUIOB.IIT8 O.urKOT U lXSUT&D ONLIS8 D&LIVI&D BJUOU 
Sl% o'OLOolt os Tauu.o• T Ev&lflNo 1.11 uou W-au:. 

• • • UUt'/'1 rel4lift9 to Aclwr~ cJnd 1M P.l4blwMft9 Dtpartmmt of 1M 
fHI!IN" 4Tf to bf ad<.lru•td to 1M PiWl 14/W, Mr. Qeorgc .Ltl1pol4 l«cM : .U 
II""' UC(trl Co ~ o.ddreutd to W 8d(tor of TB& ENOIRU, 1681 ~1\d. 

THE ENGINEER. 

MEETINGS NEXT WEEK. 
Tuc I N8TITVTION ov CrvJt. 1!lNOJNg£Rs.- Tuoaday, Doo. 9th, at 8 p.m.: 

UIHcusslon, "Tho PUBHengol' Steamers of tbo Thnmc11, tho :&Je reoy, and 
tho Clyde. " 
Tn~ Soc r£TY or 'l'EL£01\APU ENOINt:ER.Q. - Wednesday, Doc. lOth: 

CouucU mooting at 7 p.1u., nnnual genornl m ooting at 8 p.m ., for the 
reception of tho IUlnunl roport of tho CouncU, and for tho olooUon of 
Counollsnd officers for tbu ensuing year, tho ballot for which will be 
open until 8.30 p.m. Tho tollo',"'lng pnpor will bo road : "On tho Open~ 
tiona Connected with the Laywg of tho Now MnrseW<'ls ·Algicra Cablo, 
by Mr. E. :Mnroh Webb, A.ssoclt\to. 

THE ENGINEER. 
DEOFJMBER 5, 1879. 

MARiNE E NG IN~ ECONOM 'l. 

Low h eights and keen competition have r~ndered 
economy in the working of steamships a matter of almost 
national importance. We are just now the ocean c_arrie~·s 
of the whole world. How long we shall retam th1s 
position rests very much, but not altogether, with 
ourselves. The people of the U nited States begin t o 
look even now w1th hungt·y eyes at the magnificent fleets 
of merchant steamers which belong to Great Britain, 
and on which the American farmer has to rely for the 
transport of his grain and his wheat to En~;;lit;h shores. 
Already the New York and Philadelphia JOurnals ask 
how many more years are to roll over before American 
enterprise places merchant steamers on the ocean to share 
with us, if not to absorb altogether, the wofits which we 
now extract from American commerce 1 The extravagant 
tarifl's ruling on the other side of the Atlantic have done 
us this good at all events, that they have entirely prevented 
the building of iron steamers in the United States. But 
this may not last. By one stroke of the pen the Ameri
can Government could throw open the ports of the 
nation for the admission of ship-plates1 bars, and angles 
free of duty; and there can be no douot that were this 
once done american enterprise would not be slow t o 
avail "itself of its ndvantages. America has, however, as 
yet everything to learn concerning the building of ocean 
steamsh1ps and their engines, and some time must at the 
worst pass away before our own shipowners will have 
serious competition to contend against. I t is none the 
less necessary that t hey should not rest content with past 
achievements, but push steadily on to greater economies 
and greater successes than they have yet obtained. Not 
so long ago steam communication with America could 
only be sustained by the aid of large Government 
subsidies. On this point the late Dr. Lardner has 
been much misunderstood. We hear it stated over and 
over again that he maintained that an ocean steam
ship was a mechanical impossibility, the truth being that 
he never said anything of the kind. He did assert 
that such ships were commercial impossibilities and 
according to his lights, he was quite right in this. :VVhile 
ships propelled by paddles were fitted with engines 
burning 6 lb. to 8 lb. of coal per horse power per hour, 
they could not be made to pay. N eithet· engineers nor 
speculative capitalists rested content with bridging the 
Atlantic by ships parlly maintained at the cost of the 
Government of the country. Improvement upon improve
ment was effected, and we have now reached such a 
measure of success, that while Australia and India can 
be reached by steamer in not much over a calendar 
month, tho consumption of coal has been brought 
down to under 2 lb. of coal per horse per hour. As 
an example of what has been done very quietly and 
unobtrusively by men who build and own and engine 
what are sometimes contemptuously called cargo boats, 
we may give here some _par ttculars of the last 
voyage of the steamship Eglantine, one of the 
"Stag " line, from Copenhagen. The ship is 257ft. 
long, by 32ft. 6in. beam, and draws about 19ft. 
She is propelled by compound engines built by the 
North-Eastern Engineering Company, Sunderland, the 
engines, designed by Mr. Allan, the manager of the com
pany, being very similar to those illustrated in THE 
ENGINEEB. for June 9th, 1871. 'fhe high-pressure cylinder 
is 28in. and the low 54in. in diamete~1 with a stroke of 
2ft. 9in. Steam is supplied by two boi.Jors, with two fur
naces in each, of the ordinary type. The safety valves 
are loaded to 75 lb. The Eglantine left Copenhagen 
with a fair wind at 8 a.m. on the 26th ult., and reached 
Gravesend at 11.40 a.m. on the 29th, thus making some
thing like 10 knots the whole way. Her cargo consisted 
of 1800 tons of oats, linseed, and tallow. The engines indi
cated very uniformly throughout the run 522-horse 
power i the screw which is common, four-bladed, and 13ft. 
pitch by 14ft. in diameter, making 64 revolutions per 
minute. The coal- a good north-country- used was care
fully we1ghed during twelve hours, and was as nearly as 
might be l0tons6cwt. per twenty-four hours. This is equiva
lent to n consumption of but 1'83 lb. per horse-power per 
hour, and it must be remembered that the ship had 
been lying in Cronstadt for some time before; and that she 
ran thence to Copenhagen at slow speedJ detained by 
fogs and gales. Neither her en~ines nor hollers were in a 
condition specially established m order that a high result 
might be got ; and her engineers regard her performance 
aa nothing abnormal, or more than they expected, except 
as regards her speed, which was augmented by, as we 
have said, a stiff north-easterly wind. We have no reason 
to doubt that the performance of the engines of the 
Eglantine can be paralleled by that of the machinery of 
other ships, and we may tiLke 2lb. coal per horse per hour 
as a basts on which to estimate the chanctls for and 
against securing still further economy. 

It is not probable that the boilers of the Eglantiue 
evaporated more than 10 lb. of water per pound of coal, 
probably their duty was less, but in any case this gives 
rathe! ~e~s thai?- 20 lb. of steam per horse-power p er hour. 
The tmttal cyhnder pressure by the cards before us is 
7~ lb., or 72 + 15 = 87 lb. absolute. The temperature 
corresponding to this is 318 deg. 'fhe pressure at the 
mol!leQt tqe exba\.lSt llOft openeq Wf\S 7 lb., Q~arl;Y1 
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absolute, corresponding to a temperature of 177 deg., and 
318 deg. - 177 deg. = 141 deg., as the range between T 
the temperature of r eception, and t the temperature of 
rejection. Then 141 deg. X 772 = 108,852 foot-pounds 
of work to be had from each pound of steam during 
expansion. Allowing for clearance_, we shall not 
be far wrong if we take the worK done by each 
pound of steam during the full pressure part of 
the stroke as 57,000 foot-pounds. Then 57,000 + 108,852 
= 165,852. A horse-power exerted for an hour= 

1,980,000 foot-pounds, and 11980,000- = 11'93, say l2lb. 
165,862 

of steam. That is to say, the weight of 87 lb. steam 
required to develope one horse-power under the stated 
conditions would be about 12 lb. But 20 lb. were 
actually used ; what becomes of the ditl'erence l It is, no 
doubt, lost partly by cylinder condensation, and partly by 
leakage past pistons and glands. If gr~ater e~nOJI?Y 
is to be had, it must be got by some expedtent wh1ch will 
give a portion of the 8 lb. of steam used per horse-power 
p~r hour in excess of the quantity theorettcally necessa.ry. 
We say this because it 18 improbable that any manne 
boiler can be made which will, m regular work, evaporate 
more than 10 lb. of water per pound of coal. 

There are just two ways in which a higher duty can be 
got from each pound of steam. The first consists in 
augmenting the mitial pressure and temperat ure. Thus 
with an init ial pressure of 400 lb. on the square inch, we 
have T = 445, and t may be as low as 170 df!g. The 
range will then be 275 deg.1 and the relative economy of 
87lb. and 400 lb. steam will be apparently as 141 deg. is 
to 275 deg. But to get this range 87lb. steam D"USt be 
expanded about J 2'4 times, while 400 lb. steam must be 
expanded over sixty-six times. In practice such a range 
of expansion as this last cannot be adopted with 
any hope of success, for no matter what precau
tions are taken, the condensation in the cylinders 
and pipes would be enormous. Indeed, it is almost 
certam that a better result can be got in prac
tice with an expansion of 7 or 8 to 1 than with 
any other ratio. It is evident, therefore, that further 
economy in marine engines is to be sought rather in 
reducing cylinder condensation- whether in the cylinder 
or the jacket-and leakage, than by any attempt to in
crease much the pressure and range of expansion. At 
another time we may return to this subj ect· we have 
for the pret;ent said enough, we think, to indicate one 
direction which future developments of steamship 
economy must take. 

W A 'fER METERS IN MlDDLESBROUGH. 

IT has long been said that no such thing as a good water 
meter exists; and recent events in Middlesbrongh go to 
show that in the opinion of some persons a trustworthy 
meter has not yet found its way there. A very remarkable 
petition prepared under circumstances which deserve 
tull publicity, has been submitted to the LocP-1 Government 
Board. The petition emanates from the principal water 
consumers of the district, and is ~igned on behalf of 
Hopkins Gilkes, and Co.; Fox, Head, and Co.; Gilkes, 
Wilson, Pease, and Co.; Bolckow, Vaughan, and Co.; and 
eleven other firms of first-rate standing. To make 
matters plain we must explain that the S tockton and 
Middlesbrough Corporations Water Boards measure the 
water which they sell to consumers by meters. I t sometimes 
happened that the meters showed a lower consumption than 
the officials of the Water Company expected and t o make 
matters ri~ht they h~ ve ado pte~,. we are toldJ the "erysi m{>le 
andeffecttve exped1ent of pusnmg on the nands of them
::~trument until the indicatiOns of the meter coincided with 
their notions concerning the quantity of water which 
ought to have been used. In order that our readers may 
make no mistake, w~ may saythatif the meter examiners of 
a L ondon gas company finding that Mr. Smith

1 
Mr. Jones, 

Mr. Brown, and Mr. Robinson had used eacn but 2000 
cubic feet of gas when they anticipated a consumption 
of 2200, were to put on the hands of the meters until 
they indicated 2200, and then charged the consumer 
a.ccordingly, they would do just what the Middlesbrough 
Water Board is said to have done. 

The petition deserves to be placed on record in our 
pages, as something unique. I t 1s addressed to the Presi
dent of the Local Government Board, Whitehall, and runs 
thus :-"This petition of ironmasters, iron manufacturers, 
and other persons carrying on businessatMiddlesbrough, in 
the county of Yorkshire, humbly showeth- That whereas 
we, the undersigned, are all large consumers of water for 
trade purposes, and that such water has been for many 
Y:ears supplied from certain waterworks situated near 
J?&.rlington, in the county '1{ purham, now in the posses
siOn of the Stockton and Mtddlesbrough Corporations, 
and managed by a Boarrl called the Stockton and Middles
brough Corporations Water Board ; that the said Water
works belonged in 1877, and for many years previously, 
to a company constituted under a special Act of Parlia
ment, and called the Stockton and :Mtddlesbrough Water
works Company, which company sold their enterprise to the 
present Corporations Water Board in 1878, the principal 
servants and officers of the former company bemg 
re-engaged by the present Board and carrying on 
the detail business connected with the waterworks as 
formerly ; and whereas we, the undersigned, have been 
accustomed to be charged and to pay for such water as 
we have used both to the old company and the new board 
accordtf?g to the accounts sent m .to u~ quarterly, and 
purportmg to be based upon the reg1strat10n of the water 
meters placed on our respective premises and belonging 
to the waterwor~1 and under the ?&re and cont rol of t he 
waterworks offiCialS alone, and which are kept sealed so 
as to prevent access to any persons other than the said 
waterworks officials. Now this petition showeth that 
we have reason to believe that over the whole 
period of <?Ccupation by the present Water Board, and 
for about SlX years at least of the occupation of the old 
waterworks company, the indexes of the said water meters 
hav~ l;>een at v~rious f~<lueut times t&JDpered wit4 Qf 
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altered by tl~o works officials in such a way as to cause 
them to mdtcate a greater consumption of water than 
would otherwise h tJ..vo been indicated by the meter. That 
the ac<:ounts sent in to us from the waterworks have been 
in accordance with such altered readings of the index, 
a.nd t4at the~;efot·e we hn.ve been overcharged and have 
QVel'paid considerable sums of money; that such altera
tions of the indications of tho meters were made wi thout 
our knowledge ot· consent; and we have ovidonoe to pt•ove 
t hat they were made with the knowledge and consent of 
some of the leading officials connected with the works; 
a.nd we submit herewith a statement made by one Enos 
Amos, an inspector of the Water Board, admitting that 
oa several occasions he has interfered with the indexes 
of meters in the manner rofoned to, by instrnctions from 
his superior officers. Wo submit also correspondence 
r.•·ovir)7 that •·esponsiblo persons connected with both 
tho olu and tho now Water l3oard have recently boon 
fully apprised of what has taken place :- That tho la.to 
directors of tho old company refuse to entertain n.ny 
n.llegation or claim, and throw all responsibility on the 
present board · tht) t tho latter have conducted, by a 
committee of tbeh- own body, an investigation, limited to 
a. single case of overcharge ; that they admit that case was 
proved, and otl'er compensation for the amount involved; 
that they have nevertheless declined or failed to inves
tigate any of the other cnses of ove1·charge, or to 
IQake or offer restitution for them, although neady 
three months have elapsed since the allegations were in 
their possession. We believe this failure to do what we 
consider j nstice to be largely due to various local 
interests, which may obviously tend to prevent a full, 
fl·ee, aud impartial inquiry. We now petition your 
Jtonourable boat·d, after having perused the evidence we 
herewith submit, to seud down into this locality a Com· 
missioner, with power to call witnesses and receive any 
evidence which may be tendered bearin"' upon this 
m;:~.tter; that such Commissioner should ma~e a thorough 
investigation, and if the allegations submitted should be 
found to be substantiated, that then your honoqrable 
board should take such action as you may deem fit to 
bring offenders to justice and to compensate those who 
ma~ be found to have suffered injustice." 

'Ihe petition is elated November the 15th. We have 
not yet heard what reply has been received. 

Not the least remarkable feature in the whole transac
tion is, that as we understand, certain members of the 
Water Boards are actually j ustifyiug the action of their 
officers, while other gentlemen deny the statements of 
Amos. H owever, a small committee of the Board, 
consisting of the chairman and their solicitor, have 
investigated one case, admitted that the accusation was 
proved, and have oll"et·ed compensation to the injured 
parties. But they flatly refuse to carry the investigation 
any further, and Amos has been dismissed without 
notice and without a character. It is abundantly clear 
that Amos has accused the Stockton and 1\liddleshrough 
Water Boards Of fraud; it is evident that all those who 
have signed the petitiou have repeated the accusation. 
It is before all things expedient that a public body 
a.~ainst the official honour of which so g)."ave a charge 
has been urged, should, without a moment's delay, rebut 
the charge, and demand investigation. vVe find

1 
how

ever, that only a section of the Board h<~~s aqopted 
anything like this course. Others do not deny that 
Amos may be quite r ight, and assert that the 
officials of the company did no wrong when 
they made a metet· show a larger consumption 
than it had measured; while two of the Board held a 
kind of private investigation, admit as a result that 
Amod only spoke the truth, and having offered com
pensationhrefuse to proceed further in the matter. Was 
ever anyt ing like this heard of in England? Let it be 
supposed that the meters were untrustwo1·thy; t hen it 
was the duty of the Water Boards to have them removed 
~nd replaced by accurate instruments. If it be answered 
that none more accurate could bo had, or that the cost 
of new meters would have been too great, then the con
sumerssh0ulcl have been consuhed, and they ought to have 
received notice that the Water Boards were not content 
with the meters and would push on their hands 
to make them right. No doubt against such a course 
the consumers would have indignantly proteeted; so to 
sa:ve t rouble the Board officials shifted the indices and 
said nothing about it. If we called things by their proper 
names we should have to print ~ very ugly word mdeed 
in giving the action of the Board its t~·ue tjtle and we 
find it very difficult to refrain. As to the litera.i truth or 
fals~hood of the charge1 we refuse to express any 
qpinion more positive tllan that it is to the last 
degree improbable that fifteen great manufacturing 
firms, composed of shrewd busineHs men, would have 
sent in such & petition as that we have reprinted 
above unless they had good reason to believe 
that it$ statements were !'lUite trne; yet if we accept this 
view, w)lat a picture of official l ifo have we before us 7 It 
is much to be desired that the independent investigation 
sought for should be made. If the Water Boards aro 
innocent, they have nothing to fear, and should court the 
inquiry. Let us hope they wiU use all theit· inf1uence to 
induce Government to grant the prayer of the petitioners. 
This would look well at al l events. If the charges are 
})roved, we also hope that no false delicacy will induce the 
Government to spare tho guilty. The prose~u~ion of a water 
company for fraud on the consumers, would, it is tn1o, be 
a novel _spectacle; but it would teac;h a very valuable 
lesson. N othing encourages the spread of fraud more 
than immunity el'\joyed by the fraudulent'; and companies 
and boards are dis~osed to be rather lax in drawing tho 
line between what 1s right and what is wrong. 1' bis kind 
of t4ing ought to be checked with a. fi1·m hand, and ahottld 
th~ Stook tou p.nd Middlesbrough Watet· Hoardf! be found 
guilty they ought to be pnnislu~a with strict justice for 
e.mmple sake. Meanwhile, pe~haps it would be just 
~ well if someone would i nvent a meter which the 
officers of water boards could not tamper with. If the moter 
was on~ which would not break down orwe~rout,and which 
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moreover, would Jet its personal equation be calcu,· 
lated, so that its errors might be est1mated with some 
approach to accuracy, a stumbling-block would be 
removed from the way of watet· boards. Can it be 
possible that the Stockton and Middlesbrough Water 
Boards enjoy the proud pre-eminence of bein~ the first 
public body accused of attempting to defraud its cns· 
tomers 1 Pet·haps so, if open accusation bo meant. We 
fea•·, however, that other bodies supplyin~ water, and 
even gas, have been silently accused before now of 
charging for something nPver su pplied. An injustice mny 
thus have been dono. After all, it would save boards 
of all kinds from somo suspiciou if consumers felt that 
they could say~ spoakin~ of a boat·d, "It dare not cheat 
me," as woll as 'It would not cheat mo." 

NORTfi·EA:'l'l'lmN RATt.WAY WORKS. 
I ·r will not bo unpleasant news to those interested in tho 

North-Eastom Railway, to find that whilst there is commenc· 
ing an increase in the receipts of the company, there is a 
prospect of a further reduction iu tho expenditure on capital 
account. During the last half year that oxponditm·o was to 
the large extent of £232,820; anu in the present half yeM· 
that expeuditnro is expected to reach about £293,2i6; bnt it 
is probable that in future half years there will be a reduction. 
It is expected that the expenditure on tbo enlu.•·gemont of 
Leeds new stn.tiou will con.so after tho end of the present year ; 
that the York rn.i lways and station expeuditnro will be com. 
plete. There has for some years been expenditure on the 
Swinton ancl Koottingley line and branches, which will cease, 
\Vhils t the smallet· wot·ks at T weedwonth will be financially 
completed, as also tho lat·ger· works in connection with the 
Byker and Percy main line. In addition to these, tho 
immense dock wot·ks at \Vest Hat·tlopool nrc approaching 
completion, and the ensuing six months, at the present rate 
of expenditure, will exhaust the estimate; the Monl{\vear. 
mouth Junction lines should at the ctuTent rate of expendi· 
ture cease to demand money after· January ; aud tho same 
rem::u-k applies to. tho Castle Eden and , tookton branch. Tho 
South Shields Station works and tht;~ Leeds and I'ontefract 
and York Cattle Mat·ket lines will be com plotod in the na.:d 
half year, so that there should be a large r eduction in the 
expenditure. Tbere aro two works of moment in pr·ogt·ess
the Whitby, Redcar, and Midcllesbor·ough Junction, on which 
£24,600 have been expended up t o the end of the last half 
year ; the current expen.ditnre IS at tho higher rate of £2800 
monthly; but after the close of the present year £200,000 
remain to be expended. On. the Pickering and Sen mer branch 
£1600 only have been spent ; the current expenditnre is 
£4100 monthly; aud after tl1e close of the year £124,000 will 
be needed. A series of additions to lines at West H artlepool 
will in futu re half years claim £44,000, and others between 
Newcastle and Heaton a further sum of £!)9,000; aucl of that 
there a1·e still capital works of moment before the North. 
Eastern. The growth of trade at vVest Hartlopool, and the 
revival iu tho Cleveland district, with the demands fot· addi
tional accommodation on the Tyno, may cause further· works 
to be needfnl ; but at present the total cstimatetl expenditure 
on capital acco(mt on the N orth.Eastorn line aftet· tho close of 
the cnr1·ent half year is £829,705, s(> that a. very marked 
reduction may be expected ln the expenditure on that account 
after the close of tho present half year-a reduction brought 
about chiefly by the compl~tion o£ worlts that luwe lonu been 
in progress. As trnde revives thet·e may be, and pr~bably 
will be, further demands for fadli ties to meeb it, especially at 
the Dul"l1am shjpping ports to which larger s teamers will 
trade; but subject to this there will be a vc1·y material 
r eduction in tho oa.pita.l expentliture of the great miuet·al 
railway. 

THE "DLOWINCl· UP " ARGUMENT. 
PERSUASION by powder is again being p1·actised in the 

Sheffield district. In the days of the notorious William 
Broadhead, guupowdot· was llot so rare an argument as it hns 
been of r ecent years. .Mild ca~es of "ratteniug " have not 
been uncommon, and they have been fa,·om·ed by the usual 
immunity fl·om police discovery; bnt it has been loft for 
colliers to t·evive the mot·e empb!\tic form of outrn.go which 
gave Sheffield so bad a name at tl1o tAme of the Trades' 
Union Commission. At Birley Colliery, which belongs to the 
Sheffield Coal Company, 1100 men ancl boys wore employed. 
Tho owners flesired t o chan~e the system of working the pit, 
and with that view gave then· ('mployt1s notir.e. 'rhoy declined 
to accept what they rega.rded ns a reduction of Hi per cont., 
but the employers insisted that it really WIUI not 15 per cont., 
but 7?! percent., wit h a stoppage of wh:~.t a.re callod "quarter" 
coals. Walter Taylor, and his fathet·-iu.la.w named Whitaker, 
did not join tho " lock. outs," but continued to work, and 
their conduct gave gt·eat offence to theit· late compu.nious. A~ 
midnight on the 26th ult., Taylor and his family were n.rousod 
ft·om slumber by a. terrific explosion, and thcit· bedroom was 
fi lled with smoke. 'Vhon tboy lu\d t·eoovorocl ft·om their 
surptise they. proceeded downstairs, where they ~ound that a 
can filled w1th gunpowder had been exploded Ill tho back 
kitchen, camsing much damage. Fortunately tho windows 
woro blown ont, otherwise thoro might have boon serious 
injury to the seven inmo.tes of tho house. Two rnon were 
apprehended and brought beforo tho Sheffield magistrates 
on a charge of being concerned in this affait·, but the 
evidence was insufficient to support the accusation and tboy 
were dischargeLl. The l3irley colliet·:;s deny that tboy had 
anything to do with this outrage, and assert that Taylor blew 
himseU up ! Curiously enough this is the sn.mo argument 
which was employed by Broadhead and his companions whon 
their victims wore blown up and seriously injured. It does 
not appear to strike the colliet·s that it seems very singulnr 
that a man should go upstairs to his beet, and then walk down 
at midnight for tho express purpose of blowing himself up 
again: To othet· minds tho pastime appea.rs so vot•y peculin.r, 
that 1t ma.y rea.lly be doubtetl whether any pot·son, oven if 
a:fflictccl with a "twist" in his humorous fncult,ics, could be 
found couro.geous enough to indnlgb in it with a view to while 
awo.y the monotony of t hese dull Novembet• days. 

CONTRACTS AND TllE IIIOllEit PlUCES. 
E NGINEERS "Ifill do well to uoto when they tender that it 

will be unsafe to reo]{OI\ upon a continuance of oven tho 
pres?nt aclvancocl scale of prices for materia.le as nearly tho 
JTia.x•mum. If tho iron market does not take a very difierent 
direction from that which ueuo.lly oharacteri~es it when it has 
~one. the length now observable, much higher t han tho late 
exietrn~ scale of quotations will soon provn.il fot· both raw and 
rolled t.r~n. The most eati~factory feature in our r eports is 
tho stt•tking improvement m the demand aud tho prices 
touching rolled iron in the Middlesbrough market. Thence 
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many engineers have of late been accustomed to get their 
ginler and bridge plates an<l their anglos. Bngioeers have 
now to run tho gauntlet for such iron with the shipbuilders, 
who are getting busy upon the T yno and the Tees, as well 
as upon tho Olytle. 'rho resnlt is tho prices we this week cite 
from tho North. I nstances are within our kuowletlgo in which 
contractors are likely to prove hea.vy, though not disastrous, 
losers by contracts entered into about August n.nd , 'eptembcr. 
They will not all fiod themselves treated with tho considera. 
tion which ha:~ been shown to ~lr. F'. Bspley, of • ' tafford. He 
bad agreed to erect in that county town a uew sanitat·y depvt 
at a cost of £5500. Barely had his offer been accepted before 
iron commenced to rise, and as he would require a consider
able CJ,uantity of that ma.terial, tho prospect before him was 
uninv1ting, tlJOugb not especially grave. Ho applied to the 
l)nblic H ealth ~ommittoe of the Uorpomtion to advance the 
total of tho t ender, and was so snccoasrul that tho committee 
prevailed with tho 1'0\l'n Council at their mooting on 'l'uO£!lla{. 
to increase it to £57GO. Mr. Esploy is to l,e congratulntoc . 
Nor· did tho 'orpomtion not unwisely in the interest o( tho 
ratopaye1·s. Dut n contractor loss known whet•e )JO ma.y ho 
doing work would be unwise to speculate upon the samo 
success iu a. similar application. 

LITERATURE. 
Bells and Bell(ou•uling i a Pmclical '1'1·eatiiJe tlpon Olrm·ch 

Bel/..1. By X. Y. Z. Bristol: J. H. Arrowsmith, LQuay
st•·eet. 1879. 

T HE author of this thin octavo of 57 pages, which might 
be more p1·operly called a pamphlet, appears from 
internal evidence to be :1\fr. John Llewellyn jun., of tho 
fi rm of Llewellyns and James, eminent a.q behfounders in 
Bristol, who dedicates his work to "George W. Ed wards, 
Esq., thrice Mayor of Bristol, in consideration of his con
stant endeavours to promote scientific culture aud musi
cal taste amongst his fellow·citizens." The practice of 
trade advertising and puffing- the "puff oblique " has 
been kQown since the days of the Crit1c-under the dis
guise of scientific broclwns, bas grown to such dimen
sions in the United States that at the first glance we were 
disposed to think this was an example of the same 
de&•·ading device, which had reached our own countryJ 
and to pass it by as unworthy of serioHs notice. A secona 
and more careful glance, however, showed us that the 
work, though, perhaps; not quite free from ultimate trading 
views, was really or a genuine and able character, 
coming from a mind well a.cq,uainted, both theoretically 
and practically, with the subJect of b~;llfonnding in its 
highest department! namely, that of casting "bells in 
peal," an art whic 1, ancient as it is, has long been, 
and still continues in Great Britain a sort of craft or 
mystery iu the hands of a few master founders or firms, 
and which to the present hour is without an adequate 
literature; for such popular treatises as 111r. Denison's and 
some encyclopredia articles on bellfounding are far from 
adequately representing in theory and practice an art 
which, perhaps more fully than any other branch of 
technical metalltu·gy, is based on purely soientific 
foundations. The mere casting of one or more 
bell~, sometimes of immense dimensions, came 
into Europe from the East, where, as in China, 
Thibet, and other parts of Oentral Asia, its origin 
transcends tradition. 1'honce it migrated into Christen
dom, and takin()' example from the observances of the 
early Eastern <3tnistiun churches, which, as respects 
bell·clanging as forming part of worship, continue as 
barbarous in Russia at the present day as they diu 150() 
years ago or more. As a.n instrument of superstition and 
priestcraft, church bells before the eighth century had 
become almost uni vet·sal thron~hout Europe; a1\d their 
ecclesiastical uses had l?rndualty ongrafted n\1on them 
mauy of tho strangest Idolatrous notions. 'lhey were 
treated as if living and sentient folks; were baptised 
when first admitted as part of tho paraphernalia of a 
church ; special liturgies were instituted for their 
baptismal service, and having once received tho formal 
sanctifying benediction of mitred ~bbot or bishop, they 
wore supposed to be endowed wtth many undefined 
miraculous powers. 

" Vivos voco, mortuos plan go, fulgu r::~o fran go." 
"I call the living, I mourn the dead, I dissipate tho 
thunder," was1 as we may learn inte-r alia f1·om Schiller's 
noble poem, tne " Song of th~; Bell," a frequent motto of 
medw:wal bells. ·we may notice in passing that some of 
the most ancient bells used in the early Western churches 
were not cast, but rnclely formed of beaten·out plates of 
metal ri vetted together. Thus the ma s bell of St. 
Patrick, which some hn,ve placed as early as the fourth 
centu ry, and which still e1asts iu tho archreological col
lection of the Hoyal Irish Academy, was thus formed. 
Most of our readers have no doubt read in popular works 
some account of the enormous bells of Nankin, of 
Mosco" , Novgorod, &c., which number amongst them 
probably some of the most enormous castings ever 
made in any metal except cast iron ; far exceed
ing in weight the most enormous of the brnss or 
bronze castings made ah o. far earlier period, by Hiram 
for Solomon'~ 1'emple, two of which, namely, the pi1laJ·s 
for tho guto of tho tomplo, must, if tho dimensious 
h1mded down be oonect, have weighed nearly 40 tons 
each, and were "loam castings,'' lllaJo in the "clav·land 
of Snccoth." But the product ion of these tremendous 
instruments oi barbaric noise was not bellfonnding in its 
highest sense, namely1 the casting of large bells in peal 
t hat is, so that an enttre ring of bells from three to ten: 
or even more in number, should giva forth sounds having 
regular musical intervals between them. We have said 
ten or more, for while a few church peals to be rung by 
hand- or, u.s in the East, by pulling tho clapper against 
tho boll- have comprised twelve bells, tbo ancient 
carillons, of which a noble example exists at Brugos, 
comprised as many as sixty bolls, chimed at intcrvuls by 
clockwork. 'l'ho most ancient bolls bad their form 
derived from a simple cylinder, or short wide tube open 
at ono end. and suspended by the other. Tuis form was 
gradually: 1mprovod ~pon1 the mouth opened, tho lip 
thickened, and a certam proportion between the 

• 
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diameterg of tho mouth and the crown arrived 
at by tentati<;>n, . until, passing throu~h the long 
and nearly c_ylmdncal-shaped, most anc1ent bells to 
be found still in many parts of the South and 
East of Europe, the modern form of church bell was 
gradually am ved at; but there still remained an immense 
gap between this and tho establishment upon fixed phy
sical or acoustic principles of the relative sizes of bells, 
like in form, but ditft)ring mainly in dimensionsi which 
should yield sounds ditreriug by regular musica inter
vals. No doubt tho monks who gradually perfected tho 
far more complex instrument of sound, namely, tho 
church organ, may havo mado considorable tentative 
pro~t·oss towards detor·mining tho proportionate sizes of 
simdar bells to sound in peal before acoustics bad 
reachod tho grncle of n brnnch of physics, nnd such 
dimensions conhl be fixed on n. sure scientific basis; but 
it was not until tho seventeenth century that tho ln.ws of 
clastic solids trnnsmitting thoir vibrations to tho air as 
the medium of sound wero suOiciontly established to 
enable the bellfoundor's art to tn,ko rank as one of those 
rt>sting on scientific principles. 

Our authol"s finn is happily situated at Bristol, in 
the midst of thoso south-western counties of 
England which in pre-reformation times formed the 
wealthy p:u·adise of Churchmen, nnd of all tho arts a11d 
artisans that hung upon theil· skirts; and within tho 
compa s of his few pages ho gives some interesting 
notices of tho early bell-founders of tho West and of some 
other parts of England :- The Pnrdues, of Salisbury; the 
Rudhalls, of Gloucester ; )files Gray, the p·eat founder 
of the eastern counties ; and Phelps, of London, after· 
wards succeeded by Lester Pack, and Chapman, the 
founders of the celebrated /,Bow Bells.:' For this and 
much more of hi::~torical information we have no space 
but to refer to the little work before us. I n one respect 
its history is defective; it takes no notice of the class of 
itinerant bell-founders who wandered through the 
southern counties of England during the latter half of 
the seventeenth and earlier rortion of the eighteenth 
centuries. 'fheso men, some o whom tradition says were 
gipsies, picked up their old copper and tin how a{ld 
where they could; set up their simple melting furnace at 
the back of any suitable clay dyke near the towet· 
of the church that was to be supplied with bells, 
carried their " mould-boards" and other tools along 
with them on pack donkeys, and cast the bells close to 
where they were to be hung. Such was tho way in which 
the bells of the old church of Northtawton, and of some 
others on the borders of Dartmoor, in Devon, were pro
duced at a period not more remote than two generat10ns 
from the beginning of the present century. I t is seldom, we 

.think that ab$tract acoustic physics and practical bell
founders' know ledge are found combined in the <;a me person. 
Mr. Llewellyn's theoretical knowledge enables him to 
correct a mathematical formula enunciated by the re
doubtable :\I r. Denison, in his book on "Clocks and 
Bells " and another on the part of a gentleman much 
less likely to fall into error as a physicist, namely, 
.Professor S. IIaughton, F.T.C.D. On the other hand, 
or practically, the author's experience and observant 
powers are shown 1n several suggestions or hints which 
would never occut· except to one to whom tho foundry 
pit and the melting furnace had been long familiar, nor 
even to such an ono without a more than average power 
of observation. Almost all that is to be found m the 
English language on tbo subject of bellfounding is com
prised in a few articles ot· notices in encyclopmdias or 
works of like character, and there we find but little 
more than the empirical rules and illustrative 
diagmms arrived at centuries ago. Every section 
of a bell in a plane parallel to the lip or mouth 
is a circle, that at tbo crown being half the 
diameter of tho lil> or mouth. Every section 
orthogonal to these an< p~ ing through the axis of tho 
bell,con::~ i s ts of segments of seven or more circles, falling into 
the former series of mouth sections, and having a common 
tangent at each of their own junctions. For the fixing of 
the radii of these curves, sufficient iu,tructions at·e given, 
but for passing in dimensions from one bell to another 
of a peal the book informnt10u available in a collective 
form 1s very defective. 'fhere would be ample room and 
it would bo very desimble that a man of ~lt·. Llewellyn's 
theoretical and practical knowledge should undertake 
a comprehensive and exhaustive work on all that 
relates historically, acoustically, and practically to bell
founding, mounting, and ringing. Were it necessary to 
enforco tbe importance of such a work, we might point 
to the rathor humiliating fact that the biggest bell in 
Englancl-thut of tho bell-tower at Westminster- when 
at last bung, nftot· abot'tive attempts at casting, was 
cracked almost nt tho first blow of the clock hammer, and 
can give out bnt a shivering and feeble tone, compared 
with what had been justly expected of it. We find somo 
masterly hints on tho mounting and banging of large 
bells, and on the proper construction of the towers to con
tain them- far from needless when we reflect that the 
celebrated peal of Bow Church, Cheapside, has not been 
rung for many years, for fear that the tower de igned 
by ::>ir Christopher Wren should be brought to ruin by 
the oscillation thoy produced. On this part of tho sub
ject some excellent remarks, with designs, illustrative of 
the construction of some of the best belfry towers on the 
Continent, may bo found in Rondelet's great work, 
·' L' Art do Batir;" but we cannot dwell longer on a 
subject that has so many fascinnting relations- so much 
to mterost the man of science, tho historian, and poet, 
and, lastly, tile metallurgist and founder. 

THE L!DEL ON 1\In. W P.LOON.- A memorial to the H omo 
Secretary, praying for tho remission of the further imprisonment 
of Mr. ,J. l\lortimcr, iK open for Rignnturo nt the Fi{laro Office, 
3.), Snint Bride·11t1·eetl l .10ndon. Tho principal ground to.kon is 
tbnt the defendnnt clio not write no•· inspire the libellous artiola, 
and wns not even awnro that it had appeared in the columns of 
his journcU. until sovoral weeks nft.or its publication • 
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STEAM TRAMWAYS IN NORTH ITALY. and dust. Upon this line the trains are stoP,ped a;t a~y 
point to take ul? or set down passengers. The line. 18 

J3y n. G ER. VAS¥ ELWER, l\1. !JiST. C.E. ( dimed into section.s j the fare for tm~rting each. sec.tlOn 
No. I. is uniform, and for each unit or section a t1cket rs gtven 

Tn£ lines actually at work and visited by the author out. Thus, if the passenger travels over five sections he 
during his stay in Italy last winter comprise the ~lilan, receives five tickets. By this plan only two forms. of 
Saronno, Tt·adate 1'ramway; the Milanil Vaprio Tramway ; ticket are required, one for each class, and the checkmg 
and the Vercolli Trino Tramway, a worked by steam of the receipts is much facilitated. 
power, and the~~ ilan Monzo. Tramway, at present worked The convenience to the public of this tramway is ~eatly 
by horses. 'fho Milan Saronno, Tradate line is twenty- appreciated. 'fh~ frequent tr:ains, the facility for Join~ng 
four miles in length. it was opened to Saronno in June, or leaving the tram at any pomt, the passage of tho trams 
1877; to Tradate in August, 1878. It commences in the through the streets and before the very doors of the 
intenor of tho city, in the Foro Bonaparte, a street of people, the absence of the formality, and fusainess, and 
considerable traffic, runs for some distance along this tedious delays attending an ordinary railway journey on 
street and past tho Amphith~atrc, round two sides of the the Continent, tho speed, comfort, and economy of the 
l)iazzi d'Armi, and out th1·ongh tho Simplon Gate, the tramcars as compared with diligences, omnibuses, or pri
total lon~th traversed within tho walls being about 1940 vato cab!! and hired vehicles, all tend to make the tram
yards. J'be1·o nrc fivo trains each way daily over this way exceedingly POl)luar. In fact, wllile at Milan, a 
portion of tho line in winter, in addition to six extra temporary interruptiOn to the traffic caused by the relay
trains each wuy on Sundays and holidays. In summe•· in~ of part of the permanent way, which had been badly 
there nre short suburban trains every half hour. '!'his lntd at first, caused quite a commotion among the people 
frequent passage of tile engines and trains does not appear nlong the line, wl10 complained bitterly of tho want of 
to cause any inconvenience, and the author heard no com- their accustomed means of transport. Although he studied 
plain ts in Milan of tho horses being frightened. The the local papers daily, and mixed very much with various 
permanent way in the city and in the towns and villages classes, ho did not during three months' stay at )filan 
pa cd through consists of an ordinary grooved tram rail, come across a single complaint or objection against the 
carried on longitudinal timber~, which are connected by use of steam on this and the other lines; but on the con
timber cross ties. 'fho weigllt of the grooved rail is trary, he found every one, from the highest authorities 
about 50 lb. to the yard. Outside the city and as far as downwards, most anxious to see the system largely 
Saronno the permanent way-except in the towus- extended. 
consists of a steel Vignoles rail of 24 lb. to the yard, As regards financial results the actual figures for this 
and piked to cross sleepers, l?laced 0'55 metre apart. tramway are not available. It belongs to a Bel~ian com
F rom Saronno to Tradate the lme i~ laid with old double· pany which is interested in other undertakmgs, and 
headed-bull-headed-rails, purchased from the ordinary which has been unfortunate in its financial affairs, so 
railway companies, and turned upside down, weighing that the returns to the shareholders are no criterion of 
72 lb. to the yard, supported in chatrs upon cross sleepers the real results of the working of this particular line. 
1'50 metro apart. It appears, however, from figures furnished by the 

The engines employed on the line are nine in number, director that the average train mile receipts are about 
of which six nrc of the " Winterthur" class, two of the 40d. per mile. The author calculates the train mileage as 
" Brown 11 class and one of the "Krauss" class, of representing over the whole line an avera~e of about 
-Munich. The dit·ector did not appear completely satis- five trains each way per day, or ten trams per day 
fied with any of these, but on the whole preferred the over each mile. As the avera~e earnings per train mile 
" Krauss 11 engine with some modifications. No special are 3s. 4d., this gives the datly earnings per mile as 
means are employed to condense the steam or to prevent £1 13s. 4d. or weekly £11 13s. 4d. The director informs 
noise, but as n matter of fact none of these engines make him that th~ working expenses, including administration., 
any objectionable noise, except for a few moments at &c., are 40 per cent. of the gross receipts ; this woula. 
starting in blowing through the cylinders. These en~ines give a net receipt per mile per day of just £1, or £ 365 
may all be described generally as small locomotives, per annum. The writer estimates the actual cost of such a 
having a canopy over thom, so as to resemble in out- line, including stations, rollingstock, legal ttnd engineering 
ward appearance an ordinary car, and ha't'ing sheet iron expenses, interest during construction, &c., at £ 3500 per 
shroudmg close to the ground, for th., triple purpohe of mile. On this capita~ therefore, the line io quest10n 
concealing the machinery, keeping out mud and dust must be earning over 10 per cent. The . .\lilan-Gorgonzola 
and preventi ng any person or child accidentally knocked Vaprio line is eighteen miles long. It was opened for 
down from getting under the wheels. The fuel at first p£1Ssenger traffic in June, 1878; for goods traffic in 
employed was coke, but the director complained that November, 1878. It starts from a busy square or piazza 
it burned the boilers~ probably from unskilful mana~e- just outside the Porta. Venezia, and runs for about a mile 
ment of the fires ; ana they now use a steam coal, whtch and a-half along the road to Monza, the busiest and 
gives off a little smoke at times, but it is not objected to most frequented road out of .Milan. For the above 
by the authorities or the public. distance the Vaprio trains use the same rails a.~ the horse 

Steam traction was fi rst used on this line at the tram-cars running to Monza. The line is double, and all 
beginning of October, 1877, so that up to this time about up t rains, whether drawn by steam or horses, use one 
eighteen months' experience has been gained. The line, while all down trains use the other. At Loreto the 
director states that there have been no accidents Vaprio line leaves the Monza road and~proceeds nlong a 
from frightened horses, and that the only persons injured provincial road to Gorgonzola and Vaprio. In the 
on the line hnvc met with accidents through their own neighbourhood of .Milan, and as far as Loreto1 the per
imprudence in mou nting or leaving the cars while in manent way is of the " .Marsillon " type, tnat is a 
motion. The paving in the city and in the streets of the Vignoles rail of narrow base with a guard or counter rail, 
towns passed through consists of round pebbles laid in resembling a Vignoles rail split down tpe middle. 1'he 
sand, like those employed in the streets of Milan gene· space between the two rails forms thegroovefortbe Bange. 
rally; but although the gt·ooved rail is laid down in the On toe Vapl'io line the two rails together weigh 50 lb. to 
streets, it is not always accompanied with even this tho yard. This rail is also used within the precincts of 
amount of paving. In some places it is simply laid in villages passed though. Elsewhere the rail is an ordinary 
the macadam. On those parts of the line where the Vignoles rail weighing 36lb. to the yard. In both cases 
Vignoles or the double-beaded rail is laid the line is the rail is supported by cross sleepers. 
ballasted with macadam slightly rounded off at the sides On tile Vaprio line several types of engine J1ave 
to allow depth below the top of tile rail sufficient for the been tried-viz., (a), the Winterthur engine; (£.), the 
flange of the wheels. Openings are left here and there Bamat (Elm Liga) Milan ; (r,), the Henschel engine, 
under the rnil to nllow water to flow off. In certain CMsel ; (d), the Fox ~Valkerengine, Bristol ; (t), the Krauss 
pnrt.s of tbe line where the road is very wide the com- engine, Munich i (f), the Baldwin en~ine, Philadelphia. 
pany has been allowc.i to place the guard stones- Of these, the Wmterth,ur engine is sa1d to be the most 
usually set up along the sides of the princi pal roads in economicah consuming 40 per cent. less coal than the 
Italy at 10 metres apart- between the tramway and the others.* 'J:he Philadelphian engine having a vertical 
rest of the road, so thnt carts cannot conveniently pass boiler was found to require more attention than others, 
along tile zono occupied by- tho tramway. The latter and, moreovet, was too wide for the road. It has been 
then becomes pmctically a light railway, alongside cf but transferred to the Vercelli 'l'rino line. 1'he Herschel and 
separated from tho public road. Bnt where the road is Bamat engines arc fitted with arrangements for con
not con~idcred wido enough for this arrangement the densing the steam. The other engines make no attempt 
trA.mway forms part of the surface of the road itself, but to prevent tho escape of steam into the air, but the Win
being placed nt one side, carts do not usually cross the tcrthur engine has nn arrangement of double and triplo 
rails except to pass each other when tllere is not room to conical tubes in tho chimney, intended to break up tho 
do so otherwise. 'l'bet·e appears to be no practica 1 difficulty exhaust jet beforo it escar,es into the air, and prevent the 
in maintaining a good road surfaco botween tho rails, as usual puffing noise. rbis answers well, and these 
we bnvo not here tho dilliculty which occurs with horse engines at'O remnrkably noiseless. In the case of this 
traction, that tho horses treading always in the same truck tramway there is an arrangement with the province, by 
kick up tho road surfnco and reduce it to loose rubbish. which tho Tt·a.mway Company pays three-fiftlls of tho 

Tho trnfllc nrrangements nre of the simplest descrip- cost of maintaining the road surface. This cost varies 
tion. Thet·o is a station building at tho Milan terminus, from £48 to £75 per mile per :lUnum. Thero are five 
with accommodation for tho administration and a waiting- side crossings in the eighteen miles, each sixty to eighty 
room for passengers, but at other stopping-places there metres in length. The population along the line, exclu
are no buildingg at all. 'file line runs throu~h the streets sive of Milau, is llbout 95,000, or 3270 per kilometre, and 
of tho villages, and tho tmin pulls up oppostte some rajf:, 5277 per milo. The cost of construction of the eighteen 
which in wet weather serves as a waiting-room. 'l'ickets miles is given as £4.0,000, or .£2222 per mile, made up as 
are sorvcd out and collected on board the cars. Ther·o follows :-Permanent way and layin~, £1184; rolling 
are two cla.<tSes, the fares being o·os and 0'12 lire per stock, £595; buildin38, stations, and s1tes, £366 ; fitting 
mile, say. ~d. und 1 ~d. Tho proportion of first-class pas- of workshops, furmturc of offices, &c. £77 ; total, 
sengers lS about 25 per cent. of tho whole. The total £2222. But subsequent additions have beon made to 
number of passengers carried in 1878 was 1, 734,626. The the rolling stock, nnd moreover the above account does 
population of the communes passed through-exclusive not appear to include tho preliminary expenses, legal 
of .)lilan, which has 300,000-is stated to be about 75 000. and engineering charges, administration and other 
This give.s nbo~tt twcnty -th~eo si~gle journeys per an:1um expenses during construction1 &c., to which part of the 
for each mhab1tant1 oxcludmg l\Itlan1 or nbout five single difforenco between the above figuro and my own estimate 
jo~t~ncysyer inhnb1tant includin~ Mtlan. . must bo attributed. J..' rom Lot·eto to Gorgonzola tho 

. I ho wu~tor .cars arc arranged hke ?n ordmary o!Dnibus line, although alongside the road, is separated from 
wtth long1tudmal seats, but aro fm·mshed with a cove1·ed it by t.he t1sual guard-stones (" pnracnrri "). Beyond 
platform at ench end giving standing room fot· eigllt Uorgonzola, tho road being narrower, tho rails arc 
persons ench. Tho summor cars have transverse seats, -
and aro opon nt the sidos, with curtains to keep out sun wl~o;:.~~. ~~o:,f(\u-o gtvou roo, but I snapoct tho•-o i.e a mt.tnko aom 

• 
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SCREW COUPLING S AND BUFFERS, BERGAMO AND LOD I TRAMWAY. 

BUHER ON A CURVE 

laid in the road itself, and freely traversed by 
the ordinary traffic, which, so far as my own observation 
and the testimony of the conductors enabled one to judge, 
d oes not damage the line. But it would be more 
prudent to give a greater d epth of macadam over the 
cr<?ss sleepers, either by employing a deeper rail, or by 
usmg chatrs to raise the rail shghtly~ as in wet weather 
there is d an aer of ruts being formed aown to the t imber 
sleeper s,_ and', in any case, the depth of m acadam over the 
sleepers IS hardly sufficient to bind well. During the very 
severe weather of the past winte r it was usual to clear out t he 
grooves of t h e Marsillon ser.tion every morning by running 
a trolly over the line in front of an engine, the trolly 
h aving movable coulters fitted over each groove, 
which could be raised or depressed by the men on 
the trolly in passing through points, &c. T hese coulters 
seryed to clear out the half-frozen mud and snow, 
w¥ch would otherwise have caused slipping of the 
d r1ving wheels. I n ordinary weather this precaution 
is n ot required. The traffic arran~ements resemble those 
on the Milan Saronno 'fradate line, already described, 
except that in this line passengers are not supposed to 
enter or quit the train except at fixed points. T here are 
seven intermediate station!'!, or rather stopping places
for t here are no buildings or platforms-at which the 
t rains a lways stop, and at certain other points are post.q, 
a t which the trains stop to take up or set down if 
required. In p ractice, however, the conductor, to oblige 
passengers, often stopped the train at other points also. 
The seven intermediate stations divide tbe line into 
eight "tracts," for each of which the fare is : First-class, 
0'25f.; second-cla~sh o·15f.;, and the pasl'lenger receives 
as many tickets as t e numoer of "tracts " he desires to 
t raverse. The goods traffic had only just been organised 
a t t he time of the writer's visit, and it was too soon to 
estimate the probable results. T he tariff is as follows:-

F rom Milan. To Gorgonzola. 'l'o Vaprio. 
Per 100 lcilos. :- fr. fr. 

Ordinary goods ... ... ... ... ... 0·40 ... ... o·Go 
Silk, textile fabrics, &c. . .. . .. .. . 0·10 . . . .. . o·oo 
Parcels up to 3 kilos. eo.ch .. . ... 0·20 ... . .. 0·20 
Ditto, 3 to 10 kilos. each ... ... .. . o·ao .. . ... o·so 

Charges for delivery from the terminus at Milan are ns 
follows :-Packages not exceeding 20 kilos. each, per 
pack age, 0'20f.; ditto 20 to 100 kilos., 0'30f. Beyond 
100 kilos., for each 100 kilos. or portion thereof, 0'20f. 
The first-class winter carri~es are similar to ordinary 
t ram cars; they are warmed by p ipes from a tiny stove, 
fed with coke, from outside the car. The windows are 
fitted with Venetian shutters as well as glass sashes, to 
admit air while excluding sun. The second -class (winter) 
cars have a covered in central portion for sixteen persons 
and two end platforms, roofed over but othe rwise 
opent for smokers. These platforms are supposed to have 
standing room for twelve men on each, brmging up the 
total capacity of the car to forty; but this is very close 
p acking, and these platforms cannot hold more than eight 
p ersons each with comfor t. The speed is nominally 
restricted to 15 kilos., or 9! m iles per hour ; but trains 
on several occasions attained much higher speeds1 
once over eighteen miles per hour. The Vercelh 
Trino line is about twelve miles in length. It 
is laid in the ordinary road throughout, without any 
" paracarri.'' T he permanent way consists of steel 
VIgnoles rails, 36lb. to the yard, spiked to oak cross 
sleepers, a second rail of the same section being used as 
a guard rail a t crossings of streets. The engines in 
u se are the Henschel, made at Cassel, costing £680; and 
the Baldwin, a lready mentioned, which cost a few pounds 
l ess. The managers of this line, who have had previous 
experience of the Henschel engine on the tramways at 
Cassel itself, spoke highly of it, as giving more power, 
with less fuel, than the Bald win or other engines. The 
arrangement of the working parts appears good 
being well boxed in below, and protected from dust and 
m ud, while freely accessible to the driver for cleaning 
and oilil)g. There a re five regular stopping places 
b etween Vercelli and Trino. At the time of the author's 
visit the line had only been open a month or two, and that 
d uring the wors t winter weather known in I taly for 
twenty years. Nevertheless, the receipts from passengers 
only were already about £6 per mile per week, and 
would probably be doubled by tbe accession of fine 
weather . The line, however, is intended quite as much 
for goods as for passengers. Trino is the market and 
deJ>Ut for a very large rice trade, the whole of which will 
use t he line when open for goods. An extension of this 
l ine from Vercelli to Gattinara, some twenty-four miles, 
is in progress and nearly completed. There are curves 
on t hts line ol only t h irty metres radius-~auge 4ft. S!in. 
-over which the Henschel engine, weighmg seven tons, 
drew five loaded passenger cars and a goods truck 
without difficulty. But the engineer stated that it 

S IDE VIEW OF B UFFER 
EIU F'F'ER ON THE ST AAIC HT 

was intended to raise the minimum rad ius of curves t o · exatJ?plesnt the foot ofthe outside slope, wbichf preve1nted.tnecb eesiltary 
· . h h · · · repll.ll'8 were now frequently at the bottom o a va ve~p1 u on 

forty metres, except at crossm~s, w er~ t. e m1mm.~ IS the inside of the puddle trench in the embankment. These valve-
~wenty-five metres. . The m aximum grad ieJ?t on t his line JJits were liable to get out of the perpendicular, and to prevent 
IS 2'7 per cent. or 1 m 37. T h ey were runmng only three the valve rods working; also the water went half way thr?ugh 
trains per day ~ach way at the time of the author's. visi~ the bank in the inner culv~rt. The dra"';'·off valve w~ somettmea 
owing to the very bad weather but the number has smce, l placed at the foot of the m~er _slope i 1t hadTha t~dlopmbg fk and 
b 1. b · d A 111 t t' f t h H h 1 was worked by rods up the lll81de slope. e mw ac a were 

e 1~ve, ~en mcr~ase . n I us ra Ion o e. ensc e that stones were apt to settle, that there was great tbru~t on the 
engme, wtth specimens of the summer and wmter cars, valve-rods, that there was a want of access to the valve 10 case of 
will be found at page 416. accident, and tb.at ~be least cleanly water was dr~wn off. A 

culvert terminatmg 10 a valve tow~r of masonry_ or. non was the 

THE BERGAMO AND LODI TRAMWAY. 
IN our impression for November 14th we announce~ ~be 

opening of a tramway, w!'rked. by steam. power,_ urutm~ 
Bergamo- a town about th1rty m1les from MJ!an-Wlth Lod1, 
a town in Aust rian-Italy. We now illustrate the line, and 
the rolling stock. The engines were constructed by Messrs. 
Henschel and Son, of Cassel. The principal dimensions 
are given below. The carriages are first, second, and 
third class, botla closed and open at the sides, as shown _by 
!igs. 1, 2, 3, an~ 4, the trucks for the t ransport of_ goods bemg 
tllustrated by F1g. 6. These were made by a Mllanese fi rm. 
Tho permanent way is illustrated at pa~e 416. It will be 
remembered tbdt the line is laid at the s1de of the high road. 
The gau*e is t~e same as all Italian railways-vi~., 1·445 
metre. The rails are of Bessemer steel, and we~gh 18·6 

FI C.5 

kilogs. per running metre. The accessories for fixing the 
rails were made in I taly. The sleepers are 2·30 by 
0·17 by 0·12 metre, and of the beat Lombardy oak. The 
trains are usually composed of four carriages, capable of 
carrying on an average 150 ;Passengers each journey. The 
goods service is done dunng the ni~ht. At the ex
tremities of the line at Bergamo and Lod1, and at Treviglio, 
there is a passenger station composed of a waiting-room, buffet, 
and office for the station master; also sheds for engines and 
carriages-see page 420-which occupy an area of about 
3000 square metres. The line bas a total length of about 
twenty-six miles, and passes through fi fteen towns and 
villages. :Sig. Ferdinand Pistorius, agricultural engineer, 
Milan, is the proprietor of the line. 

The eugine weighs 145 centners empty, and f~ll, but 
without condensing water, 165 centners, and with t h1s water 
193 centners. The following are principal dimensions of t he . 
engmes :-

Metres. 
Cylinders, dinmctcr .. .. .. .. .. .. .. .. .. .. 0·20 

" stroke .. .. .. .. .. .. .. .. .. .. o·so 
Boiler, hcntiog eur!nco .. .. .. .. .. .. .. .. .. 11·00 

~· grato . . . . . . . . . . . . . . . . . . . . . . 0 5() 
Totnlloogth .. .. .. .. .. .. .. .. .. .. .. 4' I7 

,, width . . . . • • . . . . . • • . . • • • . . . . • • 2·20 
, l1eigbt . • . . . . . . • . . • • • . • • . . . • . 8'25 

Wheel 006o • • . . . . . . . . . • . . • • • • . . • • . 1'40 
Boiler prcseuro, ntmosphorce . . . . . . . . . . . . . . 12'00 

T HE INST I T UT ION OF CIVIL ENGI NEE RS. 
AT the second meeting of the session, held on the 18th of 

November, Mr. W. H. Harlow, F.R.S., vice-president, in the 
cbait·, tbe paper read was on "Tunnel Outlets from Storage 
Heservoirs," by Mr. C. J. Wood1 M. ! net . C.E. 

The subject was divided into tne consideration of culverts in a 
direct line- through an embankment, and tunsela round the end 
of the embankment !1.!1 a distinct work. The author stated that 
the practice of laying pipes through an embankment, governed by 
val vee at the foot of the outer slope was not satisfactory, 
first, because of the settlement of the earthwork; and secondly, 
because of the subsidence of the puddle, both of which were 
likely to damage the cui vert and create leakage. In crossing 
the puddle trench, a stone or brickwork pillar had sometimes 
been used to remedy this difficulty with partial success, and in 
other cases, a "slip joint" had been made of the portion of the 
culvert crossing the trench, to allow a slight vertical movement. 
In consequence, however, of tho uncertain settlement of the 
earthwork of the sides of the embankment, this movement might 
not be vertical. The advantages of a culvert through the em
bankment were speed, economy, and the building of the culvert 
in daylight; these culverts were frequently surrounded by a 
coating of concrete, which ga-ve additional security. The study 
of culverts under high railway embankments was suggested, and 
the author believed it best to Ien.ve the bank, if possible, into.ct, 
by an al ternative method- that of driving a tunnel round or under 
the ~>nd of the empankment in the solid rock as a separate work, the 
tunnel to be lined with stone, brick, or cast iron segments bo.cked 
with concrete. The objections to this plan were stated to consist 
in the work having to be done in comparative darkne88, in the 
possible diaplo.cement of_ the natural strata of t~e ground,_ producing 
a creep of water outs1de the tunnel, and m the d1fficulty of 
bo.cking the crown of the arch satisfactorily. The expense 
was in favour of the culvert directly through the embankment; 
the tunnel, though more costly was safer, as it was not in 
the most dangerous plo.ce. The draw-off valves, placed in eArlier 

best l?lan, the valves being in duplicate, one set 1ns1de, the other 
outside the tower. The author advocated the tunnel clear of 
the embankment and valve tower as the best and safest plan. 

A high level supJ.>IY was taken from the hills above Oxen hope, 
from Marywell Sprmgs, and from SIUpton distric_t. The Stubden 
reservoir proving leaky bad been abandon~d m favour of !" 
tunnel lined with cast iron plates backed w1tb concrete, term• 
nating in a cast iron valve tow~:r. The embankment was cut 
down the original culvert taken out, and the emban_kment was 
then ~ade up solid i!l thin layers, the ne~ tunnel bemg used to 
run water off dunng the reconstructiOn of the ~ork. No 
leakage of any description had since been not1ced, the 
valve-tower and tunnel bein~ water-tight. The ~e~ming 
ccmpensation reservoir for mtll O'!Ders h~ b~~n or1gm_ally 
made with a circular culvert bavmg a sbp JOint and n on 
shield where it crossed the pu?dle trench. 'l 'h1s culv.ert was 
seriously fro.ctured by t~e subs1d_ence of tb_e bank, which was 
mostly on a clay foundatiOn, and 1t was cons1dered unsafe to fill 

the reservoir. On the suggestion of 
Mr. Rawlinson, C.B., M . l ost. 
C.E., and of Mr. Binnie, on t he 
latter talcing charge of the Bradford 
Corporation Water Works, the old 
culvert was abandoned, and ~ new 
tunnel was substituted, similar 
to the one at Stubden. The original 
culvert was afterwards filled on the 
inside with concrete, and t he reser
voir was successfully filled with 
water, no leakage or disturbance 
having occurred up to] t he present 
t ime. In the case of the Leeshaw 

reaervoir, which was in course of construction, on Mr. 
Rawlinson's inspection it was resolved to abandon t he 
culvert already cro.cked, and to substitute a t unnel outlet and 
valve-tower of cast iron, similar to those at Leeming and Stubden; 
this had been successfully done, t he reservoir filled, and the work 
had since proved most 11atisfo.ctory. I n two of the above CaBell the 
culverts were so damaged as to be a strong argument in favour of 
tu.nnel outlets distinct from the embankment. 

'f he remainder of the paper explained the form and construc
tion of the type of cast iron tunnel outlet a~d vah•e-tower used 
in these works. 'l.'he tunnels were mostly dr1 ven through York
shire grit and shale; they were 8ft. 6in. high, 7ft. wide, and each 
tunnel had a fall of 1ft. in its length. The tunnel commenced at 
the bottom of a shA-ft, 13ft. or 14ft. deep inside the ~eservoirs, in 
which the lower part of the valve-tower, cased w1th concrete, 
was afterwards built. The valve-tower was composed of cast 
iron rings with socket joints caulked with iron borings and 
salammonio.c ; on the top of the valve-tower, at the level of the 
top of t he embankment, a house was built to protect the valves, 
and the tower was connected with the main land by a light 
}vrought iron Warren girder bridge on atone pie~ .. 'l.'h~ tunnel 
starting from the bottom of the valve-tower wa.'l ell1pttcalm for:mr 
made in rings, each ring being composed of four segments bolte<t 
together and surrounded by concrete; it extended in a V-shape 
under one end of the emba.nl?nent, and was a dist?nct work ; at 
the angle of tbe tunnel an atr shaft was sunk, wlucb was suose
quently lined with cast iron rings, and formed a ventilating pipe. 
The supply pipes, 2ft. in diameter, extended through t he tunnel, 
and were jomted at the tower to a vertical standpipe, at equal 
intervals on which branches were ca.st and sluice valves fixed. 
Connections to the pipes extended from the sluice valves through 
the sides of the tower, and were further protected on t he outside 
by flap valves. P rovision was alt~o made for equalising the 
pressure on the flap valves, and for the expulsi.>n of air when 
opening one of the flap valves. A wrought iron ladder extended 
up the tower, and at intervals there were grated floors eo as to 
afford o.ccess to the valves and working parts. The connection of 
the bottom of the tower with the tunnel was made with a cast 
iron gland, to the face of which a wrought iron bulkhead was 
screwed, so M to make the valve-tower water-tight; the upper 
half of the bulkhead could be removed for entrance to that por
t ion of the tunnel. These valve-towers bad proved successful 
whereve1 erected. Mr. Binnie was the engineer for carrying out 
t he works, the author being the resident engineer. 

At the first meeting of the session, on the 11th of November, 
Mr. W. H. Barlow, vice-president in the chair, it was announcea 
that the council had recently transferred Mes!rs. J.P. C. Ander
son, T. A. Bulkley, R. Crawford, J. Jo.ckson, J. T. L eather, 
R. K . MacBridet.. G. E . Ormiston.t G. Palmer, F. F. · Smith, 
J. Tate, F. A. upcott, and A . .Jt. Yarrow to the cla.ss of 
members; and had admitted Messrs. T. Adams, H. W. Ander
son, J. T. P. Bassett, E. S. Baylis, H . C. Bowdag~ '1.'. Butler, 
A. H . Case, J. A. l>ockray. 1". H. Edminsont. J. W. Fells, 
P.M. Gotto, P. Hammond, W. T. Holberton, J. H. Holmes. 
C. C. Horeley.J. A. J. Hudleston, H. J . J obnston, P. E. K eene, 
W. Kissacl< J. D. Laba.tt, I. A. L ewin R. McArthur W. Max
well, C. '1.'. Merrick, G. 1!:. N. Pauling, H. Roche, R. k Ruther
ford, W. 'l'. Skaif~ J. R. Smith, P. Smi~l J. S. B. Tarbotton, 
F. A. Target, G . .Li.. Tyndall, and L. A. wallace as students. 

Sooi.ETT o~ ENOlNEEns.- At the last meeting of the Society of 
Engineers the following gentle.nen were blilloted for and duly 
elected :-As members, Mr. Alfred Penny and Mr. Thomas 
Rowland J orda.n ; associates, Mr. Charles Clauson and Mr. J ohn 
Henry Buchan. 
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THE PATENT JOORN AL. 
Condnucd. f1·on~ the J otmUJl of the Commi111iontr1 of Palcnu. 

• .• It hcu romt to ow· notire that 10111.e applicant• of the Patent
office Solca DrJ>al'tmellt fo1· Patwt Spccijirotiona, hat'e cau11td 
murh unnrcuacu·u tl'ou.ble a tul cmnoyancc both to tltem11el ve11 and 
to the Pctttltt-office official& btl oiving tlte 1~umbu of the JXI!fe oj 
'1'HE ENO tNEEU at tchich tltt :lperijic<Uioll tltry 1'CQttil·e ill .''l'fCI:I·td 
to, inattml of yit·i,lQ tlte proptl' ntwtbtl' of the SptcificattOn. 
'l'ht mi1k1Ae lw1 bun. 11wde b!Jiool.:ing at TuE ENOlNZEU I ndt:.r 
cwd. giving the llltlltbrt'l tltct·cfotmcl, which 0111!1 1'tft1' to JXI!JCI, in 
plctre of t11mi11!J to t1101e JXI!ftll and finding the num.btl'l of tlu 
Spec ijiro t io 11. ] 

Grants and Dates of Provisional Protec t ion ror Slx Months. 
3137. TaAN&'IfiTIISO tho Dr.TAit.s of r uNs, &c., W. U. Arbcr, Loyton..tono, 

Loudon.-t.•d .Aug.ut, 1 79. 
927(). ST\llr iSO OITT LJ!ATHf'R, ~c., 8. n . Hodg~. n. w .. \ sWoy, tUld w. 

Orosvcnor, Urt.tol.-14tl• A uqu.t, 18i9. 
3805. APPLYINO SKVERAL CoLouns ton SoRt'ACE nt tho BAliK Tuu:, J. T. 

Wulght, Alllltoy's-row, Essox-road, Islington, London.-2·~ud September, 
18iU. 

303 1. BICYCLI~1, &o., H. J. Lawson, C:ovontry.-90tl• St(•trll&litl-, 1Si0. 
•1150. lt\011 l•'t~IICIIIO, W. B.lywnrd, Ettlngshall Nuw Vlllngo, ncar Wolvor
hnmptoo.-l~th Oclobfor, 18i0. 

4 ~00. PtRll .\l'I&~T WAv, C. l'iopcr, Dorlln.-A communication !rom L. 
SchwalrttkopfT, Oerlln. -lith Octllltt•·, 1870. 

42llli. PIPES and CIOAR·UOLDEI\8, J. Mt~rlnlor Pnrls. 
4:!ll9. PAPER, W . . i\. Sommorvlllo nnd W. Mt~lcolm, L.'\llswndo, N.D. 
4\!71. TntATIIIO WOODID-1 CASKS, W. T. Domu, Dolfnst, 1rolnud -21ft 

CH;eot.n·, 1579. 
4285. l LLUWllMTINO FRAM &S !or E~IIIUITINO ADVERTI<It~.II&NTS In CARnJAO&S, 

&c., A. L.'\)'n, Parts. 
429'J. Onvl l'IO YARN, R Ecroyd, Lomel!hayo, ncnr Durnloy.-2:?.ul OcU>btr, 

1870. 
4314. FASTDUIO BooTS nnd SIIOI:$1 H. T. Wctton, U nvoluck·equl\l'O, 

!ihcffield. 
.&:120. ST&Rt:OTVI'Illl8' PLAT£S1 W. Wnrd, Dmdford.-29rd OctGbcr, 1870. 
*3G2, CVLIND&ns tor Dnt:AKINU ur l~IDnous .MATenrAt.s, W. Tathnm nnd 

W. T. Ucap ltoohdalo. 
<I!JG6. LAMPS, \v. Lucko, Mllclhelm·ou-thc-Rblno, Ocrmnny. 
4308. lllacnAIIICAL STOKINO F'UIIKACJ!.S, J. l..ockwood, OLugow. 
4'170. DltAW Oa \R o! RAILWAY ROLLI NO STOCI:<, J. Walloco, -King-stroot, 

Wlgnn. 
43i2. 'l'RI:AntENT o! MALT, R. Prondorqn.st, Syduey, Now South Wruos, 

1U1d It Frco, Mlstloy. 
437•1. CLtANINO tho DoTTOMS of S1nrs whUe In MOTION, S. Pitt, Sutton.

A communlcntlon fl'om H. llf. Jo(ll!on, Flonsbm·g, l>russin. 
d76. Wt:AVINO, W. R. Lnko, Southnmpton-buildlng~, London.-A com-

mun1PatJou from L. J. N. Rouaaoou, Lyons, Fmnce.-2ith Oct11ba·, 18i0. 
·1378. MCTAL REi!t~llVOlR PENS, W. 1~. Wiley, Dirmlngbam. 
11:lSO. •\zmuTu CO)IP,\SS&S, A. LoutUt, Tolllngton Pork, Lonuon 
4:.18:?. Co'tl'OSITION>I for ~1AKINO CAPSULr..s, &c , II. Woodward nnd W. 

Doyd, D1rmlnghnm. 
4:181. Sruuu:so, E. Pawson, Oxonhopc, ncar J{oigblcy. 
4386. 8TOPP&Il8 !ol' CASKs, W. H. Lnko, Soutb.nrupton-bulldings, Loudon. 
-4 communlcntlon from W, 11. Stowart, Bronklyu, U.S. 

438S. EI'FEOTINO tho PnOPIJU!ION or TRAMWAY CAnS, &c., J. n. Johnsou, 
Lincoln'a-lon<ilulds, London.-A communlc:1tion !rom C. A.Tson, Pnrl.s. 

•131\0. AXLES for Co~ntON ROAD VeuiCLESt.. A. M. Clark, Chnnccry-lnno, 
London.-A communic.'ltion frou1 C. W. »all :md T. Davis, Mnccm, U.S. 
-:!8tl~ Octobfor, 1870. 

4302. HVORA.~Tll, I. Ross, Edinburgh. 
489~ EXPLOSIVe Com'OuN.os, L. T. O'Shcn, Augbton, nonl' Ormsklrk,nnd 

C. T. Drooks, Liverpool. 
43!HJ. 'lt{OVINO 'l'nMt CARS by 0AS ENOINE Powt; n, J. R. Purssoll, Dlnck

frlnrs-road, Londou. 
4:1!18. StaNAL Doovs, R . J. Dnddnn, Strnnd, London.-.\ communication 

from E. E. ~lnnn, Lnwreoco, U .. 
4400. 0&~ER.ATI140, &c., ELltCTlliCITV, w. n. Lnkc, Southnmpton-buUdiugtl, 

London.-.\ communlc.'ltiou from E. 1. Houston nod E. Thomaon, 
I'hlladolpbll\o u. a. 

4102. E.XTlUOTINO A)t~(ONIAOAL SALTS from ANIMAL ExoREliENT nud 
UniNI!, W. 1•'. Nast, Portlnnd-plncc London. 

•H O I. Eucrmc DATTEI\IES, A. V. Nowtou, ChMcory-lauo, Londou.-A 
coml)lnnJc.'ltlon !rom F. Tommru~i, Pnril!. 

.fl06. 9rovlll, E. Townsond, Oldbury. 
4408. S&eoRI:-'0 STAJR or other RoDs, C. T. Hill, Ooywood. 
+110. A8C£RT.AINIIIO tho PRSSS.SCC or lNl'LA:IUlAJJL& OABln Mou:s, &c I W. 

Young, J3elfoat 
4412. VALVE tor t$1NOL&·ACTINO ENOIN£Fl, n. Whitehead, Cork-atrcot, 

London. 
HU. GAs·nonN&R.~, T. H eron, Mnoohcstcr. 
••~o. ReouCJNO htrtuFtCTLY or Sr:!u-otSSOLVED SOIJSTARCES ton SMOO'I'H 

8TATt o! FLUIDITY • A. 0. Stopc11, Colchcstor.-291A Octobn-, 1879. 
4'122. TORMIIJISO AIACOMCr..s, W. Knyo, Hook Norton. 
+120. C£.~Ta.&·8£COND SToP WATcn~, w. H lr8t, w. Rlr8t, and J . runt, 

Shotllold. 
H\?8. ELECTRICAL APrAUATUS1 E. 0. Drawer, Chnnccry·lanc, London.-A 

commuulcnUon !rom E. A. Chnmbrlor , Pari.IJ. 
u ao. P6£!!11RVATION with SI10All oJ FnutTS nnd PEELS, E. H. Hill, Com

worolnl-rond, London. 
•H 32. AFFLIANCt for u HonsJ::'Il DRIDLK, M. V. Bligh, Drlghton. 
•U:l~. CONDt:N~tNO \VAST.: STEAM, \V, Db&ck nnd T. D uwtborn, 0.\tCebcad

ou-Tyne.-:IOtA October, 187{1. 
U !l6. l"ROOOCINO ALUWNIU.M BRONZ£1 J . Wobllter, Edgbn.ston, nonr Dir

mtnghnm. 
·US8. l>:s.&uMATIO .EL&VATORS~ F. H. F. Engel, llnmburg, Oormany.-A 

commun lcntion !rom A. JJ. llenulcko and 11. J. Ooos, U nmblll'g, 
Germany. 

4•HO. T&L.&PUON&S, J. ll. J ohn110n, Llncoln's·lnn·ftolds, London.-A com· 
munlcntlon from C. Adcr, Ptwls. 

4H2. CORI:<INO DoTTus, W. Oliver nnd J. C. Arrol, Edinburgh. 
44H. TtrtnUl LATCII£8, W. Griffin , Dlrmlngbam. 
4446. TR£ATHE!fT of F18RINO and other FABRICS, T. Bal\8, Lowcsto!t. 
••uo. CussurJOATION of L8TJ't:R8, &c., W. Morgun-Drown, Southnmpton

bulldingjj, Londou.-A oommunicntion from W. A. Amberg, Chicago, 
u.s. 

44~2. L Alli'S, E. Knuffmnnn, Red Llon-squnro, London.-3ht October, 
1879. 

<&45~. REVOLVI~O CA.cs~oN and other Ou~s. B. B. n otchki.N, Southnmptoo
w lldlogs, London. 

4lu0. P aoT£OTIYO Tsi.I!ORAPD WrnES, J. T. King, Livorpooi.-A oomrnll· 
nicntion !rom C. Llnlord, PiLtsburgb, U.S. 

4460. BoTTON~, &c., 'F. J . Bnrncs nnd E. Kirby1 Dlrmlngbam. 
U 62. lloSKINO or IIl.'LLil'IO Col'F&~J J. C. ?ttowbu.rn, Jo'loot-strcot, London. 

-A commun!Cittlon Cro1n J . E. Vt\88nux, Ouatomoln. 
446 1. FE:fCINO, S. DnyliM, Woh•orh:tm~t;ll' 
4~6. CABS an d CAIIRIAO!:S, T. Orocn , Al!rod-plnco, Bedlord-aqunro, 

London. 
4168. Sri.NNINO, E. Crossley, L. J. Crossley, and W. SutcWJc, H allCnx. 
4470. Pl .&l\81 &c., J. L. Clark nud J. St..'lndfield, Victorln·streot, Wcet-

mlnstor.-ht No~tm.bcr, 1879. 
4472. DIOOINO tho EARTH, C. L. Lncnrrlbre, Pmie. 
4470. T IN or T~IINB· I'LAT'£8, J . Jenkins, Clydach. 
4-4.78. LocJtB tor DRACILETS, A. W. Magorhnos, Now York. 
tlSO. TOR.'IJNQ ot Tan&& or Mon& SIDED 0WBCT8, 0. W. von Nnwrocki, 

Dcrlln.-A communlcatlon !rom J. Fungo! and L. Wolftso Berlin. 
4482. RoAD LoCO)JOTIV£ ENOIIfES, D. Orolg, Loode, nnd T. A velin(l, 

Rochcatcr.-3rcl Noveulbcr, 1870. 
44~. MOTIVE·POIVBR ElfOINl:, J. Ornddon, Stanstond-rond, Fote~~t-blll. 
4486. SCR&W•DI\1Vt:n8, n. !:limon, St. Petor's·equnro, Mnnchosto)·,-A 

commuotcntlou !rom P. Sohnoitlcr, Borlln. 
4100. F &nno-ruo&I'IIOR US, F. C. OIMOI', Dorlln.-A communlcntlon !rom 

tho H oordor Dctgworks und H uottcn·Voroln, 11oordc1 Wcstpbnlla, 
Prussin. 

41!1'.?. OAS·UOLDER ENOII'.&S, J. Show, Scholes, Clcckho.'\ton. 
449-l. Cnosmso, &c., PuOSPIIATES, &c., W. R. lAko, Soutbnmpton· 

bulldinge, London.-A communlcntton from H . JJ. Dunham, New 
York. 

'.11 96. BOILrNO STARCB·CONTAIKINO l\(ATTERS, P. Jonson, Cbnncory·lnuo, 
Lonrlon. -A commuu.leation !rom Count Slxtln do Sparro, P11ris. 

4600. STOVES H EATED by OAI!, &c.1 W. E. Griffith, 1\fontpcUor·rond, 
Peckham, London.-41A Noumbcr, ISi9. 

4~02. L UIORICATJKO U1c A~LIII of RAILWAY CARR.IAOCS, &c., J . l\1. J ohn11ton, 
OIMgow. 

4604. SAVu;o Lu··r: nt 8&A, J. McCnrlhy, Stoney-rood, North Strand, 
Dul>Uo. 

4606 . .()IOOJso nnd SIIAI'J.MO l'IMT, &c., 11. Simon, St. Pctor's·squaro, lltcm
oh ostcr.-A communlcnUon !1·om C. Schllckoysou, llorUn. 

4608. H onsr..s11 0EH, C. S. Tomlin, Wostbourno-park, London. 
4610. DouaLINO, TwiS'I'lNO, nnd ltECLINO MECTTAN18lf, C. Slpmnn, Kny~

walk, Notlinghnm. 
4to1 2. Wokl\JNO tho VALVES, &c., of MOTIVE POW£R ENOI:O:S1 J.ll. Kltson, 

IAedl. 
4216. WATt~ M lt'l'rtB, D . Johnston , OWgow. 
fiil~ S&\fii:'IO l\IACUJMIIRY, W. R . .LWce~,.§outhnmptou·buJldlng•, Loudon. 

-A communJontlon !rom 11. Young, r;ow York U.S. 
4618. 0RJNDINO, &c., MACLI.I.NI!RV, J. JJ. Jnckllon, Shofficld. 

452 o. RIOK Cov.tM, T. J onos, Row loy Rcat.s. 

THE ENG I NEER. 
•1622. JuNOTIONH for WnooouT InoN Tun~:~~, J. Dywatcr, TIJiton.-6th 

Nprtut/>tr, l Sill. 
4521. WATf'IH;OI.d\ra Pa1srtt.O Tau •'En fsK, D. OO!ootutu r, Now N'orlh· 

rood , London. 
4'126, En ECTINO Loco.IIOTION, W. Ex.loy, Otley. 
45:!8 lt.~JSIKO, &c., V£li&TIAII DLI~DJ, 1'. JJ. ElwoU, .Ryton. 
4530. Tt\AtlrLLINO J10 CRANES, T. Dixon, Lood11. 
4:.32. J.'LAOON, &c., U. A. Donnovlllo, Plcc.\dllly, London.-.\ communl

cntlon !rom C. do St. Pl'lx , Ploujonn, Fr.mco. 
4534. OYIIA~IO·ELECTRIO l\IACIJil'l&o~, C. W. t;lomollll, Queen Annc'a·gntc, 
Wostmln~tor. 

4536 •• \tn }NJt:cnso NOZZL&'I, A. jl(. Clnrk, <.'hnncory·lrulo, f..ondon.-A 
communtc.'ltion !rom D. C. Green, Drooklyu, New \'ork, U.8.-GU1 
Norcfllbcr, 18i9. 

4538. CAll&& !or PAC'K INO DOTTLY.s, T. Cockcro!t nnd H. D. Fooc, .Birkou
he.'ld. 

4639. DAVITS, &c., for CARII\'INO SIIIPS' DOATt!, w. n. WuUlntt. Mlddlcs
brough·on-tcc~:~. 

4MO. Sll'IOI.Il Jl AIL R.\II.WA ,., J. J<. Collottt.. C•udiiT. 
45U. A UNIV£R8AL \'1cr, C. Junge, Hothorlleld·atrcot, F.-ox-road, 

London. 
451:!. TRIC,'CLtll, 1. T. Town110nd, Coventry. 
4Ma. ~I &TALLIC Doxr..s, &c. Jt. Whitaker, Jllrmlngbam. 
45U . Jl&FININO Suo.ut, D. B. R. No,vlnnde. Clydu \\1larf, Vlclorln Docks, 

r..oudon. 
461(1. Co:.wrNu FranE!!, 0. LltUo, Oldbnm, nnd T. C. E,\o11twood, Dmd

ford. 
4Mo. SKATf'J!, J. Dro\Vll, MnncbCIItcr.-711t Nol'tnlbtr, 1870. 
4547. L \)II'S, F. WoliT, R'\1\dhu etrncdo, Copcnh!l8cn.-A communlcntion 

from K. II. E, Doybyc, Oden11o, Denmark. 
4548. PRINTING PRESSES, fl. P. Trucmnn nnd J . 0. New, Dlnnlnghrun. 
4M0. lN8ULATI1D ELECTJ\10 CONOUCTOR.S, J . Doll, Southwark. 
45f>O. BOTTLt::.i, C. J. Wndc nnd J. W. Dobson, Hmnsloy. 
4551. llO'I'·AIIl STO\',I'lS, A. Kohlho!or, South\lmpton·buildlng8, London. 
4;)6~. WAS I II NO WooL, li. llllngworth, Dmd!ord. 
4563. ComROtLISO tho P .RJ>.NIURt: o! STI".A)I, B. l l nlcolm, BollMt. 
4fi51. Loo 111, J. Dywator, W. Spurr, '1'. 8plvoy, and .n. Sulllh, Oirstal, 

near Leeds. 
4~66. EL~CTl\O·UAO~tml, J . .lkll and o. Scnrlott, r,t•orpoot 
4656. TwtSTIKO, &o., YAR.SII, 0. Roper, Stoekport. 
4aus. DR.&AAINO OomiS, J. ltnrt H nncaworth . 
4~6!'. CAt!TORII for F'ORNITUn~~. J. 13. 0roWI.oy, Mnnchostcr . 
4560. LooaJll, fl. Portway, Dmdford. 
¥.ilil. Cnumll, &c., F. E. Lyodo1 Mancho11tor. 
4~6:1. Et'I'ECTINO INT&RCnANO~ of TwP.&RA1\1Re In F LUIDS, J . U . J ohuson, 

Llncoln's·lnn-ftolds, London.-<\ communlc1tlon from J . B. J. 'MII)'DOD 
nnd S. II. nounrt, Pnril!. 

456~. STEAM Runuso ?oL\CIIIN&S, W. n. Lnlco, Southnmplon-buUdings, 
London.-A corumunic.&tion !rom S . Johnson, PhiladelphL'l, U,S.-sU; 
No~t1111Kr, 1870. 

4666. WM1'8, 1?. T. Tyndnll, Edinburgh. 
4566. COUI'I~tNOS, .~c., n. J. Lines, Nor!bnmpton. 
4567. DnAWII'01 &c., D~enll, WillE:!, kc., t:. Dolton, &liorcJ, ncar 1>lnn

cbcstcr. 
4568. i;uUTTr.tUI, &c., R. Orr, Dolloqt, 
4509. O IL CA:-':l and FEEDEn..i, T. IL Prlco, Draashouse·J.XIIISBIJO, Blrming-

hnm. 
4670. LoOM!\, C. Bodford, Dlnot.ll, nnd J. Pickering, Datloy. 
4.571. l~A8TENINOS for BnM:RLIT8, W. Robinson, Dlnningbam. 
4572. 'tF.L&f'IIOl<IC CONDUCT01l"1 W. .R. l.il\kO, Sot;thampton-buildhlgS, 

Londou.- A communlcntion from E. Holmes nun E. T. Orccnftold, 
Brooklyn, U.S. 

46i3. ELt:CTIUC TELI':ORAP(T APPARATUII, C. 0 . Abel, Soulhampton
bu1Jdlnff81 London.-A comrounlcntion from }-;. Oeorgo. BcrUn. 

•ISH.. PROI't:LL&n !o~: Snn•s, J. E. Linrdot, Bmkcspc.•u·ll·rood, Wlck.hnm
park. Brockley. 

4676. PnBPAnATION of PLASTIC ll.fATERlAL, W. R. ncnshLiw, TurtBt.nll.-
1011• Nrn:cntbtr, 18i!l. 

4.>77. REOUI.A'rtNO tho Sui'I'LV o! GAs, T. Thorp, Whltoflold, nnd R. 
Tasker, Prestwich. 

4578. WASIIISO, &c., l\IAOIIINES, C. Harvoy, Proslon. 
45$(1. STEEL nnd otbor Pcss, C. D. .1\bol, Southnmptnn • builcUngs, 

London.-.\ communication !rom E. Uommcslnhr, Focbo, Omcfrnth, 
Germany. 

45S!. A UTO:\I•TICALLV V&.~T1LA71XO tho l:sTEnlons of Dun.DIIIOB, &c., C. 
Owor, Dundee. 

·1386. STMM DOlLEns, &c., T . Dnle, K irk01\1dy. 
~ 6!18. D RAWI!IO OFF WATt:n, F . 0. Undo1'11ny, Crnwford·pt\8il!lgo, Clorkon-

woll, London. 
4690. ELP:OT1uc LtOUTINO. 0 . P . Harding, Pnria. 
4u92. KALEIIDARS, J. D:uling, Glasgow . 
4'9~. DRAWISO Snu:r MtrrAI..S, F. J. Tnylor, Wnko6cld. 
4596. RMO OLATO IUl !or SELI'·ACTINO VARIAUL& EXPANSION, C. ){cssclor, 

Mobrcn-strMoSo, Borlln.-A commuuicntltm !t'Om A. Wovcr nnd F. 
Knlltto}, Dr1rmon, Oormnny.-11tlt Not•tmbt:~• 1Si9, 

4595. CA8TINO lll.rrAL Ptv&l!, 0. B. Pnlmor, R. E. B. Crompton, nod J. 
Cbrunbors, Stanton Ironworks, Nottiugbnm. 

4600. WJIEilU! for FUR!IM'URr. CASTORS, J. r nrry, Sl\lo. 
4tl'H. DooTS nod SHO&S, H. Wnrd Derby. 
4\iOO. DICVCLES, .tc., G. lllston, O{nnlngham. 
4608. I<'MT&N&R !or DRIVIIiO B~LTS, &c., A. M. Clark, Cbancory-lnno, 

London. - .A communication from A. Ch1Mn nnd C. J. Warra.n, 
BI'OOklyu, U.S.-12t4c Nql'~llllitr, 1879. 

4614. RAISIIIOL &c., BOATS, J. JJI\rby, Liverpool. 
4(Jl(i. LOOM.S, ·.r. A . RAnieon, fAncns ter. 
• 618. Cll.c\FI' CUTTERS, A. jllcOrcgor, .Lc.igh. 
4620. SOR.E\V QILL Do)[,.Ql, n. w. Whit.lbcnd, Lcods, nnd J. 8Like, 

Uuddors6old. 
4621?. TooE PIPes, J. T. P,~r)our, Flcot-stroe t, London. 
4624.. SIIOM&:-'T Wm~&LS, 11. Di\t'bour, DclfML 
4628. AUToliATIC S!>WIIIO ;\IAC il iKBS, W. R. L11ko, SoulhLimptou-buUdlngs, 

London.-A communloollon !rom T. Cnrmnguollo, Pnrl~. 
4630. F'lnE·OI\o\'I'ES, W. li. Wnl'mnu, Drl.stol, t\Ud J. S. Dromnor, Conl

brookdlllo. 
4632. DntNO CoTTON FolDI\IQJ, J. OlnTC, Gr con8old. 
4684. Par..sER\'INO MEAT, &c., A. ~J. Clllrk, Cbl\llcery-lnnc, London.-A 

communication from Lo Comto A. C. do Dnrbnmn, Parls. - 13UI Jl'orcm.
lltr, 1870. 

4636. LAMPi', D. M. Ycomnns, Queen Vlotorln-strcot, Lootlon.-A. com· 
munlcntlon from C. Dl'lcogno, t>nri.s. 

4038. SEWINO MACfiiNES, H. A. Dufron6, South-strcot, Finsbury, London. 
-A cornmunlct\Uon !rom J . R. V. do CMtro, l'orto, Portngnl. 

4640. OOTAININO MO'I'IYE POWER from tho :'~lOTION of Slln'li or WAVES, 
U. J . Hnddnn, Stmnd, Londou.-A eornrouolcntion !rom 0. Mlnisini, 
Turin, lt.'lly. 

4642. P OCJ<tml for WEAR!!\~ APP,\RliL C. Lovr., Mnncbcstcr. 
4044. WATER 0AOOE V.oi.V C8, F . B. F. Engo L..linmburg.-A communJc.'\• 

tfon from 0. Loser, T . .Lcsor nnd W . .Leser, 1:1nmbu11t. 
4040. MI XINO, &o., M&ALnnu FLOUR l :sonsou:NTS, J. L. Uuncoek, Cottrlll

rond, Loudon. 
464.8. H&O IS'IlllR.t..,o t'bc ~u)rol:R of Po~..ssc.o.;oE'QS in TR.AMCAR6, J. WeUs, 

Coatbnm. 
4650. Gel'lr:RATION of OX\'OJ:N, &c., O...su, J . Rochford, Wotor-strect, 

Liverpool. 
4662. Tn&ATMIN'T of PLANT& Sut'FBIIINO from DISEASE, A. Tynn, Kilburn, 

Loudon.-1411. N~mbcr, 1870. 

Invention Protected ror: Six Mon the on the Deposit o r 
Complete Specificatlona. 

4711. OUTTI!fO DAJUIS on Fcl.fc& WIRE, A. i\1. Clnrk, Chnnccry-lanc, Lon
don.-A C('mmunic.'ltion !rom A. Ct\ry, Now York, U.S.- lOth Novtr11bcr, 
1879. 

Patente on whtoh the Stamp Duty or £50 hae been Patd. 
45!12. H oLLOW Dos~reo S&LI'-LUDillCATlNO Wnllt:L, ll. llndtlold, Southnmp

tou-buildlnfr!!, London.-2H/t Nol'tlltbt:~·, 1870. 
4678. 'l'nEATMKNT of VOOI:TADLE SUBSTANCES, C. Rnnds, llollowny.-2i>th 

No!Xillbtr, 1870. 
4.<ii7. SALTS ond SoAPS, w. R. Loko, Soutbnmplou-buildinge, Loudon.-

26tll. Now.tlxr, 1876. 
4:i83. l~tnr.rLAC&S nnd llEAT OBNERATon.s, J. Dcnn, Oxlord.- 2ith ll'ort:~lt· 

bcr, l876. 
4610. LoO!t8 for WEAVINO, J. Collins, OlMgow, N.D.-2011• Noremlitl-, 

1870. 
4811. STuos, &c., J. 0. W. Joliroys, Tottcnbnm-court-rond, London.-13th 

Dtctmbtr, 187ll. 
458i. LAm•s, 0. A. Ermon nnd E. Ermon, Ecolce.-27th Noct111/icr, 187\i. 
4592. P.&ELINO DARLEY, C. Plop41r, Dl'OIIdon, 8nxouy.-27tl• Nortl•llltr, 

187\J. 
4603. Fei':DIN'O STEAM Dott.£118, C. Pieper, Dresden, Saxony.-27th Novem

lltl-, 187G. 
4680. P nESERVINO M »AT, 11. i\1. Whltchood, Jo'onchurch·~troot, Lond<on.

-27 t/& Norcmbe;·, 1870. 
4699. HOOTll, &c. , J, lJillkcy, I,.ocds.-281/o Not·cmbcr, 18i'G. 
4635. SJltNNINO, &c., S. llrook11 nnd 0. Uarrt.sou, West Oorton, 1\fanchcs

tcY.-30tll NOI'tlltbcr, 1876. 
4645. } I AK IN(I UP PrusT£» P~PERS into tbo Fo;m or DooKs, &e., w. Con· 

quo;,t, Tudor·stroot, Lo» don.-30tll. J(oct~otbcr, lbi\J. 
471lii. EliaCTnlo:'l'.IIWlrno~v, W. lllorsan·Brown, Soutbnmpton·bttlldinge, 

London -Ot.\ Dc(itmb<r, 1870. 
4.ill7. S1'£A IIl Dou.J::RS, U.. ~. Oolom,an, Cb olm.sfol-d.-12th .December, 1870. 
4627. TIPPING Ci\ADu:s, W. G. ;fnck!ou, Saltburn·by·tho·Son.- 80th 

NovtnWtl', 1870. 

Dro. 5, 1879. 

IIJ~S. NI!T Dt,A"'Kt, J. II. Jobn10n, I.luc••lu'•·lnn·Ool<l•, J.owl•1n -301.\ 
No. ~J.tbtl·, 1 'i'Tll. 

16·1!1. &•nrw HE .. IA, )1. C. Coxl• t!, L<·~lvnhall· r0(111 L<ln•lon, awl R. 
t!kc,.., Muu•r·r••UI, Wruworth.-SoU. N~rCJfl"cr, !bill 

Cll',2. noo,._, W. II. Kor.h.:<W, \\'i•ln•.-llt fk«mltC"r, 1 itJ. 
l i!IO TuRitADI:<O St Rt:'" , T. ().&molt, Dtrmludh \ID.- 1111. ~tar<kr, 

1bitJ. 

Patents on whlch the Stamp Duty or £100 baa l)een Pal d . 
!liO I. PRODUt"INO lltrii'RI)("AT1l'10 l!OTIO~, W. T. 11Jmllton_ R 1thml.ne1, 

r>ublln.-6tl• /lo-a.alJ.r, lbi2. 
376tl. Ct•rr1so Dovr:nu . .e, W. T. U:\mUwn, Rathmlnat, Dublin.- lito\ 

/}to(t ... btr, ) i:!. 
35~i. CAI'"uu:, w. Dctt.., Wbarf·ro.ld, Clty-ro;W. London.-ZSU• No~e .. tlxr, 

1b7:!. 
3UI:J t;n:ut BOILEI\8, ll. il(lllJOil 1111d J. ~ortou, lluJittx.-80th Jl'o,·cul· 

brr, 1872. 
3\i~:!. S)lf:l.TISO lRO"f nnu STEEL, c. w. Si~.>UlCJI.il, OnXIt Oeorgo-elaccl, 

Wc.tmlnbtcr.-3rd D•ct .. lbw lb72. 

---
Notloes ot Intention to Proceed with Patents. 

202 1. H OLDI.SG nnd CI..~ANINO BtTS nud STIRRUPS, S. BUiott, ~cwbury.-
18111 Julv. l bi\J. 

301(j, SCIKtSOtU!, J . Foot, X::voreholt-etrcot, Camden Town, London. - !!ltl• 
Jul•!. 1879. 

3027. Vr.LOCIPED&~, W. ll illman, Coventry. 
30:! . C11o M 1 LU<, U. J . Haddan, Strand, LOndon.-.\ eommunlcutlon 

from 01'0118clln, ten. nnd jun. 
:l035 CAOLY. llot.DEI\8 or Hnc.s, J. l\Jllchcll nod D. J. Cocks, Oordou

etreot, Ol.Mgow. 
303i. LoOliS !or Wllt.VINO, J. Dywntor nnd c. Bodford, Dlnt.nl, not.r 

J,ocd8. 
0041. VA I-V£ !or DI>ATS, J. C1111oy, Pbilpot-lano, London. 
8015. Bon1so, &~ .• RocK nod :)TONI, J. U. Jlrunton and F. U. J. Tria, 

C1rc.1t Goorgc-;,trcot, Wc~tmi.n.,tcr, nod A. U. R.1pp, l•:uia.-:!.ith Jllif, 
1870. 

3047. ParliTil-'0 In CoLOUI\8 upon 1.11DIA·RCDIJEB, 4:.:., W. 0. White, SuuUl· 
l\I.IIJ)ton·buildlogs, London. 

80~ 1 . EL,\STIC Ww~ !or lbo Smt:il of DooTI!, &c., J. Aetut, Lolcoetcr.-2()th 
July, 18iil. 

3000. "''RQ~tCTJ.:IIll nnd TncnuO\JK'I'Ens, A. Dudcnbol'lf, ) l llollchcsler.-,A 
connmmlc:ttlon !rom A. Scyfcrth nnd C. l-'. Dudcnbcr.:. 

30GI. CA.-r: !or lJnR,f.ll, &c., 0. W. Ton !'iawr~kl. Ucrlln.-A comm~t
c.ltlon from .. urred, Count of &lm. 

30ti). Sc acw nnd Lt;\•&n PR&BSEll, T. Wrightson, Stoc:kton-on-Tca, and 
J . Jr. L~dd, London. 

3007 .• cnaBNS for ~TOVl'-f!, A. Slater, Jjrfl!tol. 
30(}11, EN.A)I&LI.JNO ~II::TAt. CABTINOs, C. Kc•eolor, Bet·lln.- h comhlolliea· 

llun from N. {lem:el tm •l L. Bro&. 2'0111 Julv, l Sill. 
3087. l'l•MI'INO ENOINE, J . ~lclnnce, Ol1111gow. 
SOtil!. CLIANil'IO S.Ari:Tv Luti'S, W. ;\cl.:ruyd, jun., nod W. Dost, MuriO'y, 

nclr Leeds. 
:10!13 .CO)IPOONI> DniVISO L E\'flll, n. c RObS, ~fnncbcl!tcr. 
9100. TCAOIII!IO MUSIC, W. E. Oe<lgo, Wo:UingtoJHttcct, 8tmnd, 

t..ondon.-A comomnlculloo from Jol . A. CbMeOV".lDL 
3101. MOVADLC 8TOI' !or FASTENISO l"OLDll'IO DOOIUl1 .6,. ~I G(itlc, llou~JV 1 

Prnnco. -80th J ul!t. 1870. 
31(1,, I~XTRAC"l'INO MoiSTifRF- !rom llOI'S, J. Slddoley, Llvorpoo1, nnd A- • . 

l)c{\1'1), Rctford. 
310.i. "DUli.\IY>I "!or PROFILISO )fACIIINC.~, A. Muir, Mnncbc~cr. 
a10 . KILS" !or DllllNI'(O DRICK8, &c., 0. W. von Nnwroc:ltl, Bcrlin.-A 

communfc.'ltion from .R. ~J llllcr. 
3113. Couruso Dt'FI ERA, 0. Turton, Wcsbninstcr.-3111 Julv, 16i!l. 
31!10 . .l'u&\'E1>'TINO W &~lT£ in SPIN NINO Fll.UIES, H. Ambler, 11.ili.fax. 
3131. CnuC'RlNO nnd CEh'TRt:I:>O of PII'I.:S, T. :\lilburn nud C. W. Uayddll, 

St3loybridgo.-2.ut At•Uult, 18i0. 
31'12. }'INISDINO 7.1NC·COAT&D Wnu· , A. ~I. Clnrk, Cll.mj:cry-lnnc, Lo~:d.on. 

- A communlcutiun I rom P. L l:!..mulcuto.-5th AvqiUt, 18n>. 
31(;9. l'UTTI!fO V&H&JUI nnd DoAnl)ll, a. )f. Clnrk, Chancery-l.I.Dc, Loudoo. 

-A oommunlcJtlon !rom 11. T. Bartlett and 0. W. Jlc.'ld,-6£/• Aw.~....t, 
1879. 

8190. r uoN nnd STEEL, .\.. F. Oussandor, Torsnkcr, Sweden- 8th .lfvglUt, 
18i0. 

32U. COMDII<Iill CANTEEN, W ATI:>n BoTrL&, nud COO KINO API'A.I\~TIIIl, W. 
11nrrlngtou, Dublin. - 111/t .At•qttlt, 18i0. 

8:!31. l'AP&n BARRELl!, &c., J. B. Vnrllngton nod C. E. Sedore, Drooklp~, 
u.s. 

8:!35. DRYil'IO nnd COR! NO O oPS, U. J . lladdnn, Strand, London.-.\ com· 
mnnlc.'ltlon from N. S. Hnyos. 

3240. ARTICL& or FOOD, J. w· Daycs, Upper Danubury-streot, Londoo ....... 
12th .Avou«t, 1579. 

3:\16. foiJ,:TAl.LIO BsoSTRA.DS, E. Peyton, Dlrmingham.-161h A 1•(71Ut, 1879. 
8302. :M&TALLIC Doxt:e, C. n. E. Orul>l>, 1\nlghtridcr-atrcot, Loudon.-19Ui 

A uquat, 1870. 
:113~. D£EP S•~ FtSIIINO or TaAWLINO, J. W. do Cnu.'l, Great Yan:nouth.

:!lltl• .At•{llUt, 1870. 
3 1ali. OAL\'ANIStl'IO WtnE, &c., E . 1-'ox, CMtlc-strcot, Sheffield.- 27th 

.AU[It•d, 187{). 
35Itl. Ifons&COLLAM, W. n Lako, Soulhnmpton·buildlngs, London.-A 

communication !rom E. I-'isber.-2rvt Sry>ttnrlitl-, 18i{l. 
30:ll. tnoN nnd STeatL, 11. 0. Dull, ~uthnmpton•builcllogs, L<m1bo.

Otlt &pltlllllm·, 1870. 
3U20. Sturs' Loo~, A.M. Clnrk, Chnncory·l•mo, London.- . \ communtct.

tlon from A. Gordoo.-101/t StpkroiiKr, 1 70. 
8ti i. SOPPLVINO Fl'i:t.lo FIB&«, c!.:c., N. Macbolb, Uolton1 and T. Beelq11 

Jlydo Juuction, C.'hoster.-:5tA Sc]>lcu1lxr, I i9. 
38&3. SrnnEOTYPINO. W. 1'. By los t~nd 0 .• \llen, Brnd!ord. -~•lh So-pttrll· 

be;·, 1870. 
3000. LooMs, 0. l'icklos, D. Smitb, nod C. Slater, Burnloy.-t7tl• >&plcpa,· 

btl', 11179. 
3973. ROLLI SO nlsTALLIO DA RS, &c., Fl. A. Drydg~. Dollo All,.nco-sli'IMIIM, 

Dcrlln.-A communication from tho !\louden and Schwcrto ·• .Eiaen.i$· 
du~trlo" Compnny, Schworlo, Gcrmnny.-3HI Octo/in', 18i9. 

30\l.'i. GLASS CAP:IliLII, D. Groot, Wntcr-lauc, Queen Victoria street, Lon-
don.-411& Octnbtr, 1 79. . 

4038. VINEOAR 1 C. Kc118olor, Mohrcn·at.mssc, Borlln.-A. oommullic.'\tion 
f1'0ltl V. M lchnolls.- 6t1• Oct11bn·, 1870. 

4078. SULPilATE of ALUMI!IA!-W. Chadwick, T. Cbndwick, and J. Chttt\· 
wick, Mnnchcster, aud J. w. KyuMton, Llvcrpool.-011• Octoilcr, llliO. 

41<1(). VALV&SJ &c., J. Evnna, Wolvorbnmpton. 
4153. llAILS, &c., J. P. Spencer, North hiclds, and R. El.sdo'n, Upper 

Ncw·cross.-ttth Octolitl-, 15711. 
4li0. OR:<A.IIK~'TJl'IO M&TALLIC Suro·Aot:t, D. LitUchnlct, Dlnniugham.-

15tlt O~tobtr, l biO. 
~264. Jl'ULLil'IO STOCKS, n. Kilburn, I!CII .• Lced8.·-21•t Octo~·. 18i9. 
4202. Oo::>soLt.DATINO FLUID STEEL, il. S)larp, Doltou·lc·M:oore.-221&cl 

Octobo·, 1870. 
4372. 'l'REAntENT of liiALT, n. Pcndcrgn.st, Cnatlcmalno Browe~, 

Sydney, Now Sout11 Wnlcs, nnd R. Free, ll. istlcy.- :!it/t 0<1olltr, 187!1. 
4!l80. AZ1MU1'11 CO:III'ASSEil, A. Louttlt, Tollington P•lrk, London.-2Stl~ 

Oclobtr, 18i9. 
4894. Lxt>LOSIV& Co:~~roONlJS, L. T. O'Sbac, Augbtou, nnd c. T. Brooke, 

Ll vorpool. 
44\2. VALVES fot· SINOLE·ACTINO Et~otNES, n. WWtobcnd, Cork·strcot, 

Loudoo.-\!Ot/1 October, 1879. 
4 136. P ROI>UCJNO AI.UmNIU)I DnoNzll, J. Wobstor, Edgba.etou, near 

Dlrmingham. 
44(')0. PRr.&£11\'ATION or LE'I'IERS, &c., w. :MorgiUl-Drown, Southnru:pton

buUdlngs, Loudon.-A communic.\l1on !rom W. A. Ambcrg.4Ut 
Oclobcr, 18i9. 

H fi1. RB\'OLVINO CAsNON and other Go:ss , D. D. Uotcbk.lss, Southnm11ton· 
buildings. London.-let Nortmbtr·, 18ifl. 

4487. COTTON ConDs, J . 11. Opcnsbnw, Dury. 
4480. CUTTINO 01lA88 nnd GRAIN, W. 0. Mnnwnrlng, Dnnburf.--4CA 

ll'ol'r.nbe-1· 157\1. 
4(;10. DooDLINO, &c., l!h;onA.SlSll, C. Slpman, KRyo'll WAlk, NotUng

hnm. 
4.511. UiW.BRf:I..L.AS nud PARASOLS, .1.\. 0. Drown, :St. Tbom:14·.trcct, SouUa· 

wnrk. 
4513. Pll&VI~rso OVER\\ ll'IDINO of OA0£11 in llll''li: Suo~rrs, J. l'a.n:IQD, T. 

liut!Jiou, aud E. Howe, ])nrllogtou.-6tlt ll'ot•t;,abcr, 1870. 
4(1 IS. 'MI:TALLIO Doxr:s nnd C118£S, &u., lt. Wbitnkor, Dlrmlngbnro. - 'ith 

Not:tlltbcr. 1879. 
46ol7. L.\111'8, F. Wolff, RMdblllll!tr,\odo, Copenbngon.-A communicntioo 

from K. ll. E. ll\lybyc. 
45lll. CRuETS, cl:c., 1<'. 0 . Lyuo, MnnchC8tor.-Sih ll"llrc11Wtr1 18itl. 
4688. DRAWINO OFF WATER, F. 0. Undcrh"y, Crn·dord·JY.I.Illl(ljJO, C\trkon

woll, London.-ll th ll'ore••tber, 1870. 
4:i\lS. CA8TINO llltrrAL PIP&S or Tuut:'l c. D. Pnlmcr, n. K. n. \Jroropton, 

cmd J. Cham bore, Stanton i ronworks, llOtll' Nottiuglu\m,-l'lth Ncit'tl•l· 
btl·' 1870. 

4052. TnB.ATM.ENT o! P LoUITS, &c., A. Tyau, KUbum, London.-Udl. 
Norrulb(l'1 1 i9. 

4tUI6. W1R&·ROr& TR\.11 \I'A\~, .\. . llt\lbdlc, :m Pr:mdaco, lJ.S.-16" 
•''octmbtr, 18ill. 

4711. CUTTINO UAn.0.-4 or F.&Nt;& Wlttl, J.\. M. Clat~, Cbauccry-lanc, 
London.-A communlo.&tton [rom A. Cary.-1ttlt lfortmbfor, 187t. 

.All pcnoM having nn lutcrcst ln oppoe\.ng any ono uf euefl apt)M~ 
should leave ).XU'ticulan 1n wrlting of tho1r objocUona t.o 1\&dliiPpllcatlon 
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into tho sp1co above the ftro. In caeUug the firo-ban a motal ehlll fl 
employed !u conjunct.lon wlth a aand w ould. 

at t.bo oMoo of tho Commlrislonor" of Patents within t\vouty-ono days a ftor 
dnto. -·--
List or Speolflcations pubUshed durlnc tb6 week endtnr 

November 29t h, 1879. 

10771 6d.; 12116, 4d.; 1&06, Ocl.; 1&201 2d.; 1:,:!8, Gd. ; 1553, tid. 16tl7, 4d 1; 

l ti17, od.; 1620, Ud.; 1ll2 t, rd. ; 10211, Od.; 105:i, 2d.; 16.;u, 2d.; 11157, 2d.; 
1Gi0, 2d.: lll63, 4d.; llllil, lld ; 16tl7, 2d.; l UH, 2d.; Hl74, :ild.; 11177, Ocl.; 
1Ui9, 2d ; l liSO, 2t~.; HiS I, Ud.; 111$6, 2d.; 1118\i, -.ld.: 16$7, 6d.: 11J88, 2d.; 
l li!IL, :!d.; Hllll, ?d.; Hl98, 4d. ; li08, 4d.; li05, 2d.; 1710, ~d.; 1711, 2d.; 
1112, 2d.; 1717, 2d.: l'7tS, 2d.; li l!l, :!d.: 1120, :!d.; 17H, :!tl.: 17;l5, 2d.; 
li27, 2d.; 1720, :!d. ; 17:ll, 2d.; 1732, 6d; 173:11 Ud; li;J~, 2<1.; 1730, ~d.; 
1737, 4d.; 17110, Od.; liH, 2d.; 1742, :!ll.; H IS, 6u.; 1i45t Od.; 1H7, Od.; 
1757, 2d.; 1110, 4d.; 190.>, Gd.; 1982, Gd.; :.!91.11 , ou.: 3025. ua.; :J2~5, 4d. 

• • * Speoi6caUous wiU bo forwarded by post £rom tho r ,ttont·offico ou 
l'eoolpt of tho nmount of pl'lco nnd po8tngo. Sums excccdiug 111. must be 
I'OOtittod by Po~t-olllco ordo1·, mndo p:lyablo at tbo l'ost-offico, 5, High 
llolborn, to Mr. II. Hondor Lnck, hor MttjCIIty's Putont·oOioo, Soutbt\mp· 
ton-buildings, Chnncory-hmo, .London. 

ABSTRACTS OF BPEOII'IOATIONB. 
P1·cpm·td by om·selvrs expl'esslu jo1· THE ENGINEER at tiLe o,Bi~;e of 

He1· MaJesty's Couwti$Bioncl'S of Patents. 

1059. On. LA~I I'd, II. O«;'dtUJI'.-bctte<l l Sth Mm·c/;, 1870.-(..t conullunica
tiou.) - (Not I!I'Octttll'll tcitlt.) 2d. 

'l'wo wicks 1\N fitted .nt opposlto noglos in n bumor, nncl MO 1'1\ldcd 
t ogetbor by tho anmc OOJll~tlnghc..'\d 01· l'l\lab1g appl\1m co. The oU rosor· 
volr has tho filling hole tit Lho s1do. A short chlmuoy tubo 13 fitted luto 
t,ho gallery of tho burno•·, leaving n clonmnco botwcon tho top and tbo 
chitunoy proper or of tho 1'0fioctor. 
1290 . Jou PRII'ITINO Pn&Ss£s, U. P. T•'IU»Ian <t•td J. (J, New.-Da.tcd. lit 

April, 1870. \ill. 
Tho p ress ht18 n horlzvntnl bod to rocoivo tho forme, tho ink ploto being 

nttachod at nn \1\)Wttrd anglo of SO dog. nt tho back of tho forme. On n 
vortlcalllno from tbo centro of tho bed Is plvotted n rect.'\ngu!ttr ft·aroo, 
one ond fol'lltlng n h;mdlo, and tho othct• Cllt'l'ying two or mo•·e i.J\klng 
roller;.. Tho pl:\tton 1.~ lmug O\•cr t he bed ond ls canioi to and from tho 
typos in omct p.v.tlloli~ro by 11 systllro of gt'OO\'CS, which, (lftcr tho im
pres~lou I~ gh•cn, oau~es it to turn up to rocoivc lhc pn,pcr to bo prin ted. 
Tho twprc&l!ion Ia prod\1ccd by toggle lovers oonuectcd with tho 1·cct· 
angulftr frame. 
1302. TREATJ!(O EAnTm· Ct.,\ vs •·on Til& MA:>UFACTUJt& ot' llmcKs, 11. 

Pi~l·..rtll . -Datal2•td Ap1·il, 1870. 4tl. 
'fhe clt.y ill ntixed with sulphnle of limo, sttlphllto of barytos, c;wbonnto 

of barytee, nud sllicn in ,;uch proportions as to produce nny dc&h'cd tint 
iro1.n rod to white. Tho mntcrhtlllllro pl11cod In n cusing provided with 
fixod cut tors, wit bin wbicb revolves a sbtlft c:tl'rying ttrms 11rrnngcd In n 
spiral, 80 that tbc m<ttcrlals In pnssin1 from ono cud of tho casiug to tho 
<>thor nro thoroughly Incorporated wltli the clny. 
1337. ?ttoo.NTJNO AND 0Pt::RA-nso Scnew Pnor&LJ.&RS, 11. R. l"oiMQ.

DatC<l 4th A11ril, 1879.-{Not fii'Occctltd tt41h.) 4tl. 
Tht~ cooeillts iu tbo employment of multiple gentiug for tbo purpose of 

driving dual screw propellers. 
1348. TOllACOO Ptrt: rtAOK, J. J. Ttlj't.I'.-Dotttl 4th A)ll'il, 1819. 4d. 

An opon fmme of wire work of any suitablo tlesign c?nhthtK t\11 In nor 
frnmo, a space being loft between tho t"·o. Tho atom of tho pipe Is 
introduced Into the meshes of tho fr.uuc, and tho bowl tbus supported by 
tho outer one, while tho mouLh is $upported by Lito louor one. 
1872. llOTI\RY LKTIER PRESS PntNTINO MACIIINI'.S, a. DunC«•l and G. A. 

H'ils011 - lJate<t ith .4J>I'il, 1879.-( Void~ 2tl. 
A w.eb .of p:1pcr i.s led to tho printing cyhndor whicll contains the typo 

fur prmtmg bolh s1dos of tho paper, nnd nftor J·~ccivlug tholmprCS!I\On ou 
ono ~ido tbo web is sc,·orcd, and the sheet led back to tho oylindcJ· to 
rccoivc tho impression on tbo othor sido. 
1399. S1'E•HI llulLI!I\8, J. G. lluylte•.-Dattd, Sill .dpi·U, 1870. oa. 
A~ npplled ton boiler with two internal fttrnnco nues, tho invention 

~onslst.s ln turning the fiucs UP"'IIt·ds nt th~ir rcn1· cuds, and thou rotum· 
111g thorn to the front ond of tho l>ollor, where they nrc united to a 6inglo 
tnbo, which .is carrlod bMkwa;<h!, and :'It Us renr end passes through n 
feed-water c1stom nnd thouco 'lit connected to n chh:nucy. Wntcr tubes 
cstond across the tlues, wbicb muy bo COI'l'ngnted so 118 to obtain nu 
inCl·cascd henUng S\ll'fnco. Mr l.s admitted to tho furnaces t hrough two 
cns<ll$ 01 r ,mged Ju 10!ntiou tu tho fire doors, sou& to bo onpl\blo of being 
r,tfscd nnd l()wcrod by guldo rod~:~, pulleys, ;md cbnios. These CMOS nrc 
open O}l the underside, ttnd nftor t ho furnaces h:\ vo been fired (which 
opcrtttion takes place nltcnJately to tho two furuoccs) tho c.ue is 
brought down O\'Or its respective tiro-do01• on to a plato pt·o~1dcd with 
adjusta-ble uir opeuil.tgs communicating with tho exterior. 
140(). 8TgA)\ BOit.ltlt StONALLJ!(O APPARATUS, J. If. Jok•t&on.-Dattd 8th 

.Jp1 il, 1870.-(A cQIIIlJmnicatio.L)-(Not phxtt'Uccl ~•l/11 .) 2d. 
A steam whistle is connected t• a fivat, which wbon tho level of bho 

water In tho boiler inllil \N!ow a ccrt.'lln level Ca\1~08 ~bo whistle to bo 
blown. 
1401 SOVNDINO DOARDS Of' PIANOF'O.RTR,\1 . .A. /If. Clw·k.- Dattil Stlt .Aprit 

lSiO.-(A cor.tmunico.tion.HCI)mplete.) 4d. ' 
Tho boord hM n strip of wood or other vibrnUon-conducllng 1:114torlo.l 

abutting ngninst nnd atl'lched to its edge till round, nud sunoundcd witb 
n et rip of rubber or other non-con~ucto.r of vlbr<L~ion~. Tho bridgo 
extends at botb ends to overla p tbo vtbmtlon-conductmg rim. 
1408 .. WATOII CASts, A. JI. Clcu·k.-.D<t.ttd 8th AJll'il, 1870.-(A CO•II•ItUni· 

catwn.) Gd. 
Tho body of tbc C{l.SO is formed ln one seamless piece in tbo sbtt}JO of n. 

COIICii\'C shell OJXln in front to n:cclvo tL.o movement which ill bold in a 
llllstaluing ring hinged t o the front edgo of the ens~. so thnt when tho 
bo~ol is removed tho ring with tho movemout muy bo swung outwords. 
The bezel is ecrewod to tho cll8o aud receives tho gloss. A rcmoval.~o 
s tem Cl\p fits t ightly O\•or tbo winding knob, so l'UI to l>l'cvcnt the entrance 
of dust. 
1404. Rt::liOVAJJLt:: DOOK COVI:lRS, 0. F . .&dfmt.-D<attJ, 811. Ap1·il 1879 

-{A COIIIniUIIiC<ItiO>L) lltl. 
1 

'l'ho outer !!ides of tho covor ltavo p rojectiog eyes or staploe, and tho 
matter to bo Inserted wlthJn tbo cover is prvvidcd witb grooved motnl 
etrips having transverse s lots to receive tho staples, eo tllnt wbcu tho 
outer c:>Vering Is applied to the back nud 81dcs of tbo mnttor, tho staples 
project through tho r.lots and tll'O aCCill'Cd by n longitudinal rod. 
1406. LOAOINO, ke., Tllt:: CAORS OF COLLIE RY AND OTHER liOIS'I'S, W. 

.Be~rroiDMan.-D(Ittd, fJt/t Apt·il, 1879. 6d. 
Tho mechanism fot· raising and lowering t he safety gnto consists of n 

levor bnvlug its fulcrum on·~ support opposito tho gnto nud $'''to guides 
nnd l!O constructed that wbon tho cugo nscouds nbovc tbo p1t m outh it 
\\111 rl\lso tho lover nud tho ll>tfcty g.lte. Safety stops nrc nttachcd to tbo 
gato so o.s to pr?jcct under tbo oago while it is bolng londod or unloaded. 
Two sets of Tails nro omployod, ouo l!tcliucd from tho pit's mouth to 
carry nwo.y tho loaded wngous, nnd tho other Inclined to tho moutb to 
bring back tbo empty wagons. 
1406. iUo\.olW.t.ACTUrtl'. O~' I ROII, J. Cook~.-Dct.ttd Oth Ap1·it, 1870. 2<l. 

Iron is produced ln the ordinnry mannor, having ·oao to '600 of Cilrbon 
·o~o to ·tOJ of sUicon, ·OS7 to ·20Q of ~:~ulplmr, nnd ·zoo to ·ooo of mnnga: 
nose iu combinntioo with it. This motnl is cut into sroall plcc\'8 nnd 
plaecd In !t furnace, then surrotmdcd by ehnrcolll nnd subjected to one or 
more currents of atmospheric nir. 
1407. "\YB.I.RINO STUDS FOR DOOTS AND SJT0£81 a. II. Blli11.-Dated 9th 

A]n·U, 1870. Od. 
n.ound or othor shnpcd opon or box studs of motnl nro omploycd to 

fix ltlto boots, nud.lrovo tho edges miUcd rutd tho bottoms reccesed. A 
11hort t.npor screw 18 fitted to t.ho centro, nud n st>r lo11 of teeth In n revorao 
direction to tho screws nro formed rotmd tbo cdgo of each stud bottom 
so tbnt when tho screw l.s tightened down \tpon tbo boot solo tbe teeth 
loek tho stud nnd prev011t lt l'cvcrslng or wc:u1ng loose. A d.i.sc o( 
lcathot· Is fitted luto the opon or box P,'ll"ts ot the studs. 
1408. Co~trnesSINO, DeLtvenrNo, AND R llOULATINOlTIIE Ft.ow OP FLvtos 

&c., G W. JJal'l'e!J '!"d IV. D. Seal.- Dated !Jtl• A 1wil, 1870. Get. ' 
The com.pr~so•· eouBIIIts of 11 vossol hung to n eomttorbalnuccd lever 

corumuniC!\hng with ll water supply, nnd •·cceivtug wotor when olovated 
such water coropl'e&~iug tho nit· nnd forcing it from tho ,-e~IJol nnd th~ 
wnlor by Its addctt wolght c.'\u~cs tho ~e88ol to descend nnd In 'u.s move
ment oporato ,·nlvc~, which cut of{ tbo llllpply, admit oir uud discharge 
tbo w,ttcr previously received. A cl'Uiing i11 l)rovidcd with n cltambor 
cbnuucls , ncxllllo dlaphn1gm and pipe, und odjustnulo wedge wboroby 
t ho pressure <tf n fiuiJ udmULcd to Lho caslug is mndo tho moons' or rcguln· 
ting tho p1'C8Muro at tbo d ischllrgo opcnlng. 
1410 : P~llll-'YINO 0AS1 II. J. IIIJ.I.lcl.ILn.-Data.l Otlt April 18i0.- (A COIIIliiU· 

mcat•o•~) •Ia. ' 
lllnminnUnp: gllll ill pul'l6cd !Jy p.'\88ing it mixed wilh nir through 

nnlml\1 obut-conr, tho nbeorptlon of illumlnnuts being prevented by 
obarglng tho bi.'\Ck with t\ 1111it11hle corroblivo to such i)lumlnnnt.a. 
1411: GoveRNOM, G. F. Rttl./~'11.-D<Ittd 'Jtll AJiril 18i0.- (A CQull•tu71ictt· 

tam.H~ot P>'Occrtltd tc1tk. ) 2tl. ' 
A wheel wtth 1·ecoasos in the Inner part of tbe rim receives a sot of 

11prings, and n disc with receeeoe receives tho other elida of tho s)n'ings 
Tho fnco of tlt1e disc, which Ia koyod to tho llh,lit, acts ns a bonrlng (or lu · 
cnst on tlto inner part of tho wheel, nnd ono of which reool , 08 tho oftrr 
wriet pin of tho onglno, all being slotted to rccolvo bnrs which slldo 1n a 

d irection pam llol to tho shaft, nnd hnvo 11 etud for rollen to run on, and 
cngt\go in a cam groovo. 
1412. FASTt:::m~oH voa l:lr.CURINO THE CoRKS oa Sro PP£1\8 o•• DoT'rLt;ll, 

J. S/w,lkf.- DCit,((l Ot/i AtJI'il, 1879. tkl. 
A bnud of molal wlth n tongue at 0110 ond-nnd a slot In tho otbor Ia bont 

I'Onnd tho nook ot t ho bottlo, nnd HCcnrod by pt188ing tho tongoo tit rough 
tbo slot nnd tbon bonding l t back. To tble band 1.8 IIOO\Il'ed tho eud of n 
strip o! m otnl. wltioh thou p~eo3 ovor tho oork nud ls bout down to the 
otbor ll.ldc, whoro It l.d ngtllll scoured to tho lr,\ud. 
1413. FJXINO 'l'uuEs 111 TunE l'LA1'ES, fl. Koetlqe.t. - Dat«L Oth .Apl·il, 1870. 

- (Nt,t Jlt'OCUt(ttlloitl•.) fd. 
Tho tltboa projc.-ot t.hrough tho pll\tos, tho bolos in which nro larger than 

tho circumforonco of tho tubo~. tlnd uro conleol. A ferule of soft mota! 
Is drt vou in to tho epa co hotwoon tho tu bo ond tho pinto. 
1414. 81'1\INO FASTCSINOtl ~'0 1\ 01,0\'1'.8 AND DoO'l11 AND 8110£81 J. llillh 

<t•ltl 7'. 111X1pr•·.-D<det.t fllh .Apl·it, 1870. Od. 
Two ekipll of motal nro plvottcd at ono ond, whore ono Ia formed with 

nn oxcontrlc h eol to bot\r upon a spring nt·m form ed on the othor etl'ip. 
Tho btrlps uro ottnche'l to tho eld08 of tho oponlug to be closed. 
1416. RANO& FINDER, F. Wtltloa.-Dat,<l 9tlt April, 1S7!J. Od. 

'.L'wo rctlectol'd, each adjus ted to sh ()w rtn ll)tglo of 88 dcg. 3t min. 3 sec., 
aro fix orlliko those of an opllcnl Bttttnro, or mny bo formed of n rotloctlug 
prism, tllo i.wos of wltlch oro IJl'OUUd to show tho snmo nnglc. 'rho 
J'oficotors lti'O scoured In 11 c;tsu open on ono s ldo, nnd nbovc C.'\ch I.e an 
opening, through wh ich objects in front of tho observor nre viewed 
direct. 
1417. D.l:lSCir 1\:stV.ES o n lloLD•·A8'r TOOLS, H. JVoo<lbttl'•tt.-Datecl 9th 

Alfl'i' 1870. Otl. 
Tho tool blllln bed plato with two vlus which fit into grooves in tho 

ttlblo or bench. The plus arc scn·ated eo as to hold fi r mly, nud tho bold· 
iMt lever It~ t\ meta l \xu· hont at its outer cud, nndat ita oxtromlty formed 
with tcoth. 
1418. V&~'TI LA1'1t~O API'A.RATUS, P. J c.ucli.-·Dctt«L Oil• April, 1879.- (A 

~ontntt<llicQtio••. )- (Not proceetltd 1ritlt) 2d . 
The nppnrstu~ consists or a cMing in which a fan is m ndo to revolve by 

m;:ans of!~ bollcalsprlng. i 'bo e!UIIng baa ut•· in let nntl outlot openings, 
nnd tbo ful\ dmwa tho vitLttod :ur through tho Iormor nnd out through 
tbo lnt.tor oponings. 
1419. Lt.:AD A!\D CnAVON H ot.D&ns, /. 11. Jolmton. -Daltd Otll April, 1879. 

-(,4 COIII'IItUittcalio.t.) \ltl. 
A tube to reeoivo tbe lcacl U! formed wi th spring j nws at ono cud, 11nd 

Is onpnblo of being moved longitudinally with in nu outer tubo, so thnt 
tltc ou t.sldo Inclined surface of the jnws bcnring ng•tiost tbo ond ('If outer 
tubo Will Cillllte tho lead or cmyon to bo nipped firmly. 
1420. St::TTINO 1tv&t.tm! OR St'OD8 IN L&ATIIP.R, w. R. Lake.- Datcd oa~ 

Ap~·il , 18i0.-(A COlloliiU11iCettio11. )- (COIII2'1ete.) ~cl. 
Tho untlungod ond of tbo eyelet is split Into 11 80t1es of divisions, which 

nro tm·ucd over on tho matertulnud their cdgos prossed inwnrds upon tho 
mntcrinl. Tho tools to effect this consist of forming in tho ond of tho 
clunching die ot· unv'tl n sodcs of rndlnl grooves with curved bottoms of 
\mlrorm width and inclined s ides, tho I nell nod sides of one groove meet· 
ing tho inclined 11ido or tho noxt groove at nn ncu to anglo, eo as to form n 
cutting knifo edge, c110h or wWcb edges serves t o split tho end of tho 
oyolot tubo 118 tho setting tools aro bl'ought tngothot· w clench tho oyelot. 
I n the upper end of tho punch or mnlo clio n concavo roC088 I.e formed of 
somcwh:\t lc~s dlnmctcr than tho pnucb, that portion of the end of tho 
!titter outside tho conca vo recess being so bovollod ns to form nu aunnla1· 
surface, sllglttly conical or Inclined downwnrd nnd outward, to tlret como 
in contact with tho lcntbcr and he pressed into It as the plmch is moved 
up"'nrd, nnd thus keep tho punch from being sprung to ono side and 
th1·owu out of llnc with tho punch dlo. 
1421. fiJ'.DUOl~O AND PURJBYJNO ORES OR Jlf&TAI.S FOR TUK l\{AN(T)'ACTURE 

OF 0RONAl!Ct;, .to. , II. C. JJull, Litttl.·Col. IV. Jlope, a.td R. S. Rip/~!J.
Dutcd Oth April, 18711. 4tl. 

Tho procc~s couslst~J of reducing and ptu·ifylng orcs by menus of bentcd 
g:o.soous blasts of defined obcmic~tl nctlou PtiS!!Cd through tbcm1 nnd which 
1nay be :~esilltcd by I>Ul vet U!od sollrl m:\Lter or vaporised liquids b lown 
in with them ; nud fo1· CI\Sting, pressing out tlnwe nnd blow-holes, 
and condensing or scp:lrnting mot•tls, alloys, nnd met:illoidl!, OJ' slmilnl' 
substances, by tho ngonoics ol g t·nvi ty, oontrirugal force, nnd nbstrnotiou 
of cnlorlc. 
1422. D uPLICATING on COI' )' INO EsoRAY&.D on OTU£R PL"Tes oR Dr.ocKs, 

&c. , IV. 11. L<J.kc.-DaiC<l Oth Ap,·il, 1870.-{A CCI11111UII~at.ioll.) 4tl. 
This consists in the usc of :\cement composed of yollow oxide of load 

(mllllsicot) and glycorino fo1· the rapid rept·od•Jctlon of engraved or miscd 
blll'fnccs, a11d fo1· tho reproduction of works of art. 
1423. SAV(NO Ltrt:: AT SllA, A. Rotands.- Dattd 9th Aprit, 1870.-(Not 

tn·occetlcd 1oitlt.) 4d. 
A r~rt is arranged on tbo deck of a vcSIJol, so tbnt should tho la ttor 

sink, 1t will fi oat off aud afford a rc{ugo fo1· the crew. A C.'\bin is formed 
on tho mft, nnd nvove It ill u dock through which water Cilnnot ponctrtlto. 
1424. APPARATUS l'OR WOitiU>;O WIRE ROI'ES, JV, IJ. Jlat·!fcld.-Dattd. 9th 

April, lSi9. Gtl. • 
To stop wiro ropes n wedge with n groove on one side is employed, 

between which tlnd n fixed groove block tho rope pn.escs. The other s ide 
of wedge moves ou friction rollot'il kept In position by n lever jointed 
to tho roll<lr c;trrlago, oud ono m·m of which slides in a groove in the 
movnblo wedge, und tho olher arm moves in n g1-oovc In tho tixed part or 
bti80 of the ~tO)>per. 'l'he wcdgo piece is moved to nip the rope by a 
pinion wo•·kmg iu n rack f<Jrmod ou tbo wedge. 
1426. 0ABTJNO STEEL, JV. R. Lake. - futtd Otk Ap ril, 1870.-{A co»UIIUlli· 

calio11.) 2tl. 
Tho procc8$cs of melting r.nd pouring tho steel iuto tho iniot m ould nrc 

slmilm· to those horeto(oro pt·actiscd, but Instead of loovlng tho steel to 
shrink from tho centro iu cooling, a qunnn ty of ignited cltarcoal ill hooped 
over tbc top of tho mould, so aa t.o koop up the tom}Jernturo> and cause 
the metal to Oow in and lill up tho centro 1\8 tho shrlnkago tnkos p lnce iD 
cooling. 
1427. llltNtn.s' SAI'L'TY LAlli'S, II". Pm·tly. - .Dattd lltl• Ap1·it, 18i9. Otl. 

Instead of a gauzo cylinder a metal shell is plnced abovo tbo glt\88 of tho 
lnmp, such gl:~s being loogcr than usuBI, nnd nbuvo i t within tho shell is 
a porfomtcd mctalri.Ju wltb 11 porroratcd top, 1\bovo wblch is n rim nnd 
plnto of gauzo, tho whole secured by a screwed ferule. Abovo tbcso 
pnrts tho sholl!JI })et·for1\ted to ollow t~e cscapo of heated rur, nnd on t op 
of tbo ~:~boll it~ nu nrchctl. shed with n rwg nnd swivel of usunl construe· 
tion. Dolow tho gln811 ls a gauze rim lining tho neck of the gallery 
whicb l.s dtilled with holes, onch iuclhting downwnrdl! from the outBid~ 
to tho inaidc, and bolow tho neck is secured t ho l'CBCl'VOir aurllnmp. 
1428. CBAI'P CUITERS, R . .A/CIJ!netrcl.-Dule<l 10t1i .April, 1879.-(Not pro· 

Cfeckcl <Cit!..) 2tt. 
.AD endless cllniP or web is made to pnss round tl1c lower feed roller: 

1\Ud round a second rollur plttced in tho rear, such wob forming a CM.i.ng 
fo1· tho lower feed rollor, nod by advancing the stri\W obviating the neces
sity of tho fecdor'll hnnde being plncod no.u· tho feed rollcl'l!. 
1429. LOCOMOTIVt: ENCrNES, J. t.f(ttt/tt1C3.- Datttl 10tk April, 187{1. 6<l. 

Tnu:nwoy and othol' locomotive ouglncs nro wade witb four coupled 
wheels plnccd itlJ!Idc tho fmnlo plotcs, and tbo whole of tbo driving 
mechanism Is nrrnugod ontsldo tho phtos, aud l.s covcrcci with n cloije 
casing with doors for oiling. The cxhanst steam is condensed by pMslng 
it Into t1 closod box plnccd ins ldo the water tank, nnd partly filled with 
W<ltor from tbo tnuk by nn equilibrlun\ vnlvo. From tho lower part of 
tho box li p1pe extonds upwards nnd torminntes in a nozzle nt right 
angles to n secoud nozzle situated close to it, nnd commuolc;ltlng with 
tho upper part of tho box which is filled with stcnm. Wheueto.'\lll issues 
from the ltltter pipo a jet of water lil caused to t.ssuo f rom tho former 
pipe nnd Impinge on nnd condouso tho stenm. fi special coupllug is 
described. 
143 1. CARDINO WooL, J . f lolcleiL-Datrd 10tlt. April, 1870. Gd. 

Flvo, six, or more opening Cilrd roller~~ nrc employed, nod nro orrm::gcd iD 
two tiers, with ono of tho tlpper nnd t hou one of tbo lower nctulg on tho 
tibro In s uccOSIJI.on. With ancb oponlog roller two 'vorklng rollers 1\ro 
need, with o.r w1thout stJ1ppors, with a. lloaring roller botwoen tho firs t 
Hecond, tbird1 ttnd fo•trth or rooro of tho series. Tho opening rollers or:. 
which tbo f\oros paefl on tbo upper t<ido roqub'O more room for tho 
burre.r tbau the others, 1md for this purpose nrc mado of larger diameter, 
nnd In ol'det· to obtn1n mora room for tho two working rollers with their 
stt·lppcrs ouch nlteJ·nato opoulng rollot· I.e plnccd on a different love! to its 
))l'Cdcccssor. 
1432. SEWINO l\~"01!1)11: A1"1'ACIIM£NT1 B. Jhmt.-Daled 10tlt .i}n·il 1879. 

-(A COIIIIIIU•UCtlllO'It.) lid. 
1 

Th.ls relates to nn hnprovcfl :\ttachmont by which tho nocdlo h llll n 
lntcl'tll roclproonting motion itup:~rtocl to It tor tho pur[>Otoo of making 
lateral or ~lg·7.11(f l!titchiug. To tho lower oud of tho nccdio boris secured 
n lllook grooved to receive nnd guide n eUding p lntc, in tho underside of 
which nro Opolllog" to roeoivo otto or moro needles. On tho b:tck o{ tbo 
p lllto nr~ tw_o lngs, botwocn w~i.oh projects a lower MID of n lcvtJr pivottod 
tot\ prOJeetJou ou ~be block. t o tho front of tbo bond of tbe m achine is 
secured 1\ plato wttlt an orm, from which projects n pin ndapted to a 
curved slot formed nc,tr tho ''I'}lor ond of .n dog, tho Jowor portion of 
whlc!' Ia .mado In the f~rnt of n po1ntcd ))I'OJCCL!on hnviog inclined s ldce 
tcrmJ.U>\tmg nt t he top 1n whouldOI'd. 1'1Jo upper ond of tho dog mny bovo 
n p~OJCCU?u t borco.n1 Ot' bo In tho shApo ofa blunt wedge fo1· t.bc act.ton or ~ 
spnttl{ presser, wlueu Ia adnpted to a roccssod stull IJecnrod to the nrut of 
the plato. 

1433. ~URNM~, B. llolrl<uul cwd JV, Varltv.-.DatecllOtl• Ap1-it, 187{), li<l. 

f
Tho li1 c-oors mo ru:nwgod i.u ~wo sots, oach a ltornnto b.u- forming part 

o a eopamto sot, 1111d both being acted on by came or onro sbnf ts b 
rocking sbnfta fitted with sultablo 1ovors. Tho brldgo Ia formed with a~ 
air paeaa&o communicating with tho epaco below tho grato, IWd opening 

1434. MACU1Nto; YOR Cov&lUKO PILLS, D. Cart.~r.-.IJa,ttJcl lOIA. Apht, 1870. 
-(Not Jn·ocetd«l tclt/1.) 2d. 

'}.'bo pllle aro plncod in n aphorical vcuol m ounted o~ tho end ol a. .Vt, 
wblch ill caused to Tovol vo. Tho sug .. r or other coatlqg is piacod In tho 
voescl wHlt tho pillij, nud liy tbo rot:1rY mot.io.u the p.W. ru-e ooatod, 
1436. RP.A t'INO .l\1ACDIN£H, E. (}. 0. Boll•ford.-DaUd l Oth Aprlt, 1870. Cid. 

Tho Ulllchino runs on two wbools, vno ~t ono aide abd tbo other 'OOftr tho 
mlddlo, tllll lnttcr 11orvlns to d11vo tho Dlllell ino. A clrculnr ftX"ed plat· 
form nt the middle of t bc mnch1ne supports tho cut grain . Il'our J)tatly 
voJ·tica) nrms to bring and press t)1ogmin agai.nllt tbo cuttoi'IJ arelll')'tlnged 
ht front or :lt ono side or tho m achfno, and llro driven from tho mnln 
abaft by t1 llnngfl wbe'!lond end lese cbnin and worm whcoL Tho artruJ 
at·o clthor stmlght or curved t9 tho mdlus of the rotittlog table, an4 U.Clr 
lower ends carry rollers which bcnr upon cams during tlie r ot.'\ry motion 
of tho 6hnft Cilrrying them. so ns to obt.nin tho required depro&lon 118 
they 11ro sovomlly brought to act upon tho grain. 'J'hc top pnrt of oach 
nrm slld<s on the other part, 110 tbnt wbcn It nrrlvcs nt that portion of tho 
maeblno botwcou tho dl vidor nnd tho rot.'\tiOn tnblo tho arm l.elon~hcncd 
nod tho gral.n clCI\rod fl'"m that pnrt of tho machtno. The kbff'e8 or 
cutters m·o tn'l'angcd around t11o porlplJcry ot a cl rculnr table which 
rotaws s lowly, tho knivos being opol'lltcd f.rom tl10 main sb l\ft by B dmnk 
nud counoctlug Unk In tllo ordioary wny. Over this t11blo Ia tho platform 
on which tho corn full.e 11nd Ia Cilrrlcd iot'Ward to the binder by moons of 
fork11 n'ndo to project through 8lota In tlto platform nt tho neOCIJI&r'y 
iuten•ale, and uen1· the end of tltc plntform I.e 11 doO.octor which turns tho 
Cl\1'8 of grnln towardl! tho centro of tho rooohioo. 
1436. SAFETY IDI\UM OuAI\DS FO.R STEAM TnRAStrlNO MACJn!U:.s, F. J. 

Jlunl and (J, /1, Jnnu.- Dattd. IOU1 April, 1879. 6tl. 
Tho drum gunrd coueis te o( n s llcio tond hood ; tho former 18 acta&ted 

by springs nud nmlogcd under tho feed hoard! and 1'08ts on t he top of 
tho couonvo, being bold back from covering t w boatora by o lonr' 11nd 
catciL Tho s lide I.e rcloasod by tho focd boord or the hood betng 
depressed w hou It slidea out from under iho feed board and ooven tbe 
ben tors . 
1437. 0PEN£n von BOTTLES Co.N'J'AINJNO AJ:nAT.ED WAun, L. &•e.

Dated. l Ot/1 April, 1879.-(Not procudtd, 1fJtllt.) 2tl. 
A 11hort tuho I.e ft t tcd wltb a flange, to one slao of which Ia attached, a 

tubo to close tho mQutb of tbo bottlo without closing the llr11t tubo1 aad 
on the othe1· s ldo is n wtu~ber, so tl1nt when the tube Ia p rC88ed. Qown 
upon tho stopper th'! w(l8her will l'Ost upon the Hp of tho bottle. 
1439. DRY INO FIDROOS SODSTANC£81 L. JYebltCI·.-Dattd 10tlt April, 1879. 

4d. 
A closo cham bot· hoolied hy stoam contains a serice of chnin pulleys, 

over which travol two endJce11 ch:JillH. The haulcs of yam nro ~trotchcd 
upon two cross bars extending across tho ebnmbor, nnd nre nttaohod at 
cn.:h ond to the oudle88 obalD8. 
1440. SALT MILLS, P. Moore.-Daled. 10th April, 1870. · -(Not proce¢~ 

1PiU4.) 2U.. 
A cylin<ier 1.8 formed with &cr•-atlollS or projections on Its eurlncc and 

revolves with Its nxlo. 'fho so.lt is pli.\Ced nbovo t he cyliDdcr, and 0.11 it ts 
groUlld fa lis in to a box bcnCiltb. 
1441. SuOTILES, IV. Tu1·nN" and R. Iloylc.--Dattcl lOtk .April, 18i 9.-(Not 

p1·ouctlt<l u:itJt. ) 2tl. 
At tbc end of tho shutblo whore tho peg is usually fixed is pL1cctl 'o. 

spindle provided with n collar nt rlgbt nnglos to tho nxls of the splndlo, 
On ono ond of the 11piudlo is 11 spil'lll spring comprcseed between ttio 
collAr and the body of tho shuttle. Tho collar bl\8 two projcctionB wb1ch 
fit into s lots formed in Ute body of tho 8buttlc, and the collar ill shd~d 
to 6t tho recessed portion of tho shuttlo nnd s lide freely therein. At ~b 
front sldo of tllo colL'\r is fixed 11 stny to tho shuttles so that when itio 
spindle ill drawn bnck by tho projections tbo groove in the llnugo of tho 
bobbin posso11 OD to tlto stay, nud tho end of tlto sp indlo a t 1J1o front of 
the collar pn.sses in to tho holo ln tbo oent1-o of the bobbin. 

1442. l NSTRUMEl\'T I'Ol\ THE L INEAR .1\[ e~SUR&MRN'J' OE DRAWI.NOS, J1'. R. 
~b.-.D<t.ud. 1011• April, 1870.-(A colmnu.lication.) - (Not p1·octetl.e¢ 
'/.Ctlll.) 2d. 

A wheel is counectod w ith a system of gearing nnd with bands mo'vfuiJ 
ovor dials, nnd denoting lnstl\utnueously tho moo.surcment of the llno 
traversed. 
1443. ST!:AM ENOINES FOR PUMP! NO, &c., J. S . Stubb8.-Dattd l Oth Apl'il, 

1870. Stl. 
A ~yllndor is formc(l with a pair of rotary tltreo-way vo.lves Cor• ad

millswu and eduction of stonm, which nro opemtcd from the piston cross· 
head by n rod nod two qnadmnt cams. Tho exbnust 11tcam is Cilrrlcd to 
n c.ISc fixod to t ho suction po1·t1on of tho pump and admitted Inn jot by 
moons of l\ oonoldalnozzlo, thus croatiug 11 vacmtm In tho cylinder nnd 
bcatJng the wnt.cr to bo pumped into tho boiler. In plnco ol a cro!IShot\da 
clrculnr pis~u slide is fitted to tho pl.eton rod and wo to t ho oonooctins 
rod, such slldo being fitted within nn OJXln cylindet· which prot.octs tbe 
moving parts. Belts aro abolished for drlvin$' machinery , o. wormed 
eba(t, gearing with tbe m ain sbnft and'applicd direct to t he machinery 
being substitnted for sucb bolts. • ' 

1444. PRODUCISO P Rt::PARA'J'ION8 Ot ALUMINA, &c., II". L . IVue.-Daf«l 
10th .Atn'il, 1570.-(A COIIIInunlcation.HNot pl'octcdal tcitlt.) 4d. 

According to ono motbod Umc or milk of lime is mixed with tho 
:UumltJI\ in tbo p1'0portion of part alumina to ono of lime. Tho mh:ture 
lJ! dried and then hentcd. Severa l diJJcroot methods nro described for 
purlfyu1g the preparotlons of nlumina nf tor tbelr employmont in clnrilying 
JII(COS Or tluldi:!. 
1446. PREVJ:tNTJNo AND ExTJNOUISIJINO FmES oN BoARD SHIP, &c., A. J. 
~ l!OUlt. -;J>alt<l12th April, 18i9.-(.A COII\IIIUIIicatioii.)-(Complett..) 8d. 

, .This eoulilllts ill dm~g or forcing ntmo~phcrle nir by moans of n pnmp 
?I cqulvlll.cnt mccbamsm1 tbrougb n oontioed inonndosccnt body or bum
mg mntorul to di.s1mlto tno two elomonts tbllt form nud compose tho air , 
aud using both. ' 
1447. CoN:rtNUOVS DRAKES,, A. C. BootMy.-Dcttcd 12t/L Apl·it, 1870. Gel. 

An clcctr1c curreut Ia ttppbed direct to tlto brake b locks or to tho bl'l\k.e 
shoes, so that when tho cun-eut p::lBecs through tbo blocks, tboy bo\ng 
su.ijpenued nonr tho wbc.:elll aro nttmotcd to und press upon the tires 
w1tb a rct.wdiug force. 
1449 A.»rL~ANces I'OR DJSOIIt\ROtNO 0RDNANO&, J . Vat:a.e~tu!·.-Dated 

. 12t11.4pn.l,. 1,810.-{Not procudtcl with.) 2d •. 
Tho cborgo .1s tguited ot any desh'Cd P<;~in t wttbin its mn.ss by merulll of 

olectl'lclty, Without any vent or drlng on fico being required. 

1450. GAS ENOJNES, 11. lio.lleiDtU.-Datttt 12UL Aprif, 1879. 8cl. 
Thl.l! rel~tcs to hlgb-prcssuro gns ougincs, and couslats i.u providing such 

engines wtth p!18Snges :\lid vnlvcs{ whlcb at sui table poi.uts in t he out• 
ward st rokca of tho platous. porm t of tl1e now of tbo gases from one sido 
of each piston to tbe otbot·, m erdor tha t tho remaining prcSIJut·o of tho 
said gl\lles shnll old in effecting the return 11trok.:s of tho p istons. 
1461.; CL£A::lNO ~\1HEAT, &c., J . IliqginiJoltol•L and B. Hutchii!40n.- Daterl. 

Lt/4 Apt· II, IS, O. Get. 
This cou,;ists .of n series of discs or 1\llllular ledges oitbor with 01' without 

vn1?es upon thc1r upper or under ~urfncee, t·ovol viug i.usido a. Ct\8b1g el thor 
S?h d or porforotod, nnd upon wh1cb dl.ecs t11o gmln is ireo to full and llo 
t11l forced oil by tbo centrifugal forco into tbo narrow annular pnsBAgo 
between tho discs nud tho casing. · 
1452;., PnEPARINO CLAv l'On Bntc KII, &c, J. Clayton.-Do.W 12th Aprit 

1819.-(Not procudctlu;tth.) :!cl. ' 
Tbis rolntcs to tbo arrangement (ll)d construction of a. roller or rollol'll 

ou tho periphery of which Ia placed a sorlcs of groovce or clu\nuel.e for tb~ 
purposo of cousolldnting clay or llko maturinl in rolls, blocks, or slabs. 
145 4 . LA~IPS AND BUR!I t::R81 G . .Bray.-.D<t.tt.d 12tlt April 1879 GtJ 
. 'fb!s refers to tho cau.siug of n col\lmn of ntr (oth~r thim ,;.hnt is 

1 eqmrcd for the combustion nnd vontUnting pttrpoeca) to llow vo1·tlc;ill7 
through tho coutro of street nnd other ll\lllpll. 
1455. T RAMWAYS, .T. G. Hardie .. - Dated } :!th April, 1870. Od. 
• . Tho mils nnd CWlU'S aro m odo ~n ono p1ccc 1\Jld in long leu ~[the. Tho rail 
m ny be ma~o soptn-ato, and cor!ttnuous cbairll used, tho two being 11ocured 
togo~hcr t1 nnsvorse~y by bon zootnl keys. 'f ho groovo in the rail ts 
v~rttCill on the outs1do ond bevelled on the insido 80 ns to rodnce the 
fnctlon between tho f\nngo and rail. Tho points and crossings ru-e 
secured tfl the rails by lisbiug pt'Ovided on tho croS<Iing. 
1466. APl'AnA'I'OS OF CORK, &c., 1'01\ 0DTAINJNO DUOYASCY IN WAT&n H. 

R. Netct.on.-Dated 12Ut A11l'il, 1879. 2t1. 1 
• 

Slabs of cork m•o drWed with fivo holos through tbo cc.-ntl'o longw!\Yl! 
ond as ronny of them 118 necessary nro secut•cd togotbor by pt1118iug a doubl~ 
cord knot~cd and looped nt one ood throngh tho centro hole of onch alab, 
nnd b!·ingmg ono of the cords op tJn·ough tho next holo on oltbor sl.dc 
knottmg them togotber to fot'm t\ long loop. T wo I'Ots tbue formed aro 
joined by t\ cot1plo of ropes Iongo!' than tho two sots togothor ilnd after 
p .lssin.g them thl"'ugh tho outer holes of each set they at'O knotted nt oach 
ond so 1\8 not to run out. 

1457. DREAI<INO DOUDt.t:: TWISTS IN SPINNIN01 A. C. f!end~IIOtt - Dated, 
16th A]Jo'il, lSill.-{A COII!IItttnicalion.) Oct. • 

This nppm·ntus consists of three principal parts, vi11., 'Firs t., n horizontnl 
bar or rod bearing 11 number of loops or brenk. twist dnrds 80 a iTIInwod n 
tho bnr 1'111 t? occupy poslt.lonl! iu the cel.l.t·ca of tho "1'X\Ctl8 l>ctweon t~ 
threads. 'l'ht:t rod or bat· Ia ~)rtrnllcl with tho dmwing and proe&ing rollflf'8° 
on~ Is In communlcnLlou w11.)1n .mck nnd 1-iuiou. :secondly 1\botv.oaw 
bru plncod In n plttno JlOl'p<mdtcuiM· with tho former, nnd boor~ the 
rook. Thi~ bar slides in 1\ guldo of tho frnroo of tho loom ond is fumiahllcl 
with a trt11nglo wodgo or cntch ongngl.ng tu a block of tho l 
Thirdly, n bnl' counectod with tho fl'tlmo of tho carrlngo at right~~ 
\vith tho ecoond bill', nud supplied with a platform bol\rlna- tho spindlo 011 which tho spun thread Ia wound. o 
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1458. WARUI~O A~D V&NTli.ATI~O, L. II. ll«ubcr.-[)(lttd 1511< .AJ)ril, 1870. 
tld. 

A number of at0\'08 torm a contrnl hcatlng npparatua with n hcatlng 
chamber, tho 11tovoa being divided Into eeric11 controlled sopnrotoly, and 
cnch atovo having controlbbloopoulnga to lldmltalr through n grld,auch 
air wbon bontod pMlling through lluos Md bolng dl8tributod to tho rooms 
to bo bunted. 
1469. Doo CART 8UT!I1 R. M ttcaiJ. - Dattd 1 ~111 .April, 1879.-(Not pro· 

«t<Ud 1rith.) 2ct. 
Tbo soot ill mountod to slldo to nnd fro to nfford moro t'ICCommodatlon 

for JXl880ngot'll and luggl\go nnd also to fold up so 1\11 to ooablo riders to 
got in and tnko tholr eoata faolog tho horeo without stopping ovor tho 
OOCk IICl.\t, 
1460. WtcK roa OIL LAMPS, J. httman ancl A. B. TPcbb.-/)(lttd 15th 

.April, 1870. -(Not procttdtd with. ) 'let. 
Strips of Mbcl!toa nro nrrnngod within n cnslng of cotton, and drown 

Into a gnu<1o w1ro exterior tubo. 
1461. COATS, .A. !ol. Cla•·~·. -Dattd 15th Ap1-il , 1879.-(A coi>1111Unic:ation.)

(Not procutlcct tcoth.? 'let. 
Do11idos tho ordiMry lning to tho cont, nn oxtro tloickor lining is prO· 

vldod, which may be nttnohod to tho cont by hook8 and oycs wbon tho 
woathor booomo8 very cold. 
1462. PnoooOTION or Ot.AZ&o on ENAMgLLl'.D MATERIALS, J. II. Jollnto11. 

-Dated 16th .Apl'it, 1879.-(.A COiliiiLUlltc«Cion.) 'let. 
This consists In tho omploymont In tho production of glaaed or 

enamelled matorif\18, of 1mturnl ~nndstonos 1\11 1\ baso for the coating of 
plo.ln or dccorotod glato or oul\lnol. 
1463 . SWIMb!INO APPARATUS, B. (). O•·e1ctr.- Dattd 16th ApJ•tl, 1870.-(A 

C011un-unication.)-(Not procccdetlwitll.) 2d. 
Blades blngod togotllcr aro scoured to tho root of tho swimmer, so that 

whon rcqulrod tboy boar with tho {,'l'Catost surfuco on tho wntor, 1\lld thou 
fold ovor so lUI to proaont only n small eurfaco fo1· tho return etroko. 
1464. Ellt.BROID&JUNO, C . .A. OaJ·Ioro.-Dattd 16th .Ap1-il, 1879.-(A collwm-

nicatilm.) -4d. 
A rectnogular fromo la supportod on bearings and eounteroobnced by 

weights attnehcd to cords J>MIIIng ovor pulleys on a cross ah&It. The 
!ramo supports bobblna contninlng 811\c or thro 1d, nod the fromo i8 
actuated by a crook and oxcentrlc. Tho &Ilk Is talton from tho bobbins 
~hrough t\vo eyes anJ a steel guldo, and Is secured to the fubric to bo 
embroidered by 11 Cow 11tltohoa. Ono oyo c.m bo mov .. -rl to tho right or left 
b a handlo nod rod to avoid t<>ucblug tho neodlo. 
1465. MOUI.DS ron STENCH TRA PS, &c., J. H. and II'. Svtcl{(ft.-.D«W 16tll 

.April, 1879.-(Not proc«<h<t with.) 2ct. 
Gauge pins 1\ro used to onsuro nceuroto rolatl vc positions of tho cores, 

and at tho mltro8 of tho coroa, are mitre or anglo bit.!, which cnsuro 
Cull boro of pipe. Tho monld 18 hinged at one end and ls turned into 
a nearly vcrtlcai position when running t11o lead in. A tool ls employed 
conalating or a centro plcco or mandril with an nnglo oxternt\1 cutter, 
which whon rotnted, pnros tho outer edgu of ripe, or its inner odgo 
according to tho unglo of tho oxtornal. 
1466. Looal8, J. llolli>t~OII a,ld J . S("~tior.-Dated 16th .Aprtl, 1879. 4d. 

Tho nccdlos aro made In two parts with a recess in curb to rccclvo tho 
jack, blado, or book. A eplrnl spring 18 nppliod to one part, so na at till 
tlmos to koop tho needle aud jack In closo contnct. 
1467. Loo~ts, P. II. CoclclinytM U1td J . Cocker.-Dattd 15th .Apl'll, 1879.

(Not procttdtd with.) 2d. 
Fixod in n slot in tho 8ldo of tho shuttlo box ls a metnllovcr curved on 

oaoh eldo Ita fulcrum such curved pnrts projecting In tbe inside or tho 
box, tho outor onds bo111g hold by IIPrlngs at tho outsldl} of tbo box. 
When tho shuttle comea In contnct with tho first curve It depresses tho 
eamo and moves tho lovor on Ita fulcrum, Imparting to It a rocking motion 
and Cll\l8ing tho second curve to project further until It is acted upon and 
dopre8Scd by tho shuttle In Its turn. 
1468. MEASORINO AND W&IOIIINO 0 RAIN1 JY. B>·ie~•lty.--Dattcl 15th April, 

1879. --(A COillhiUIIication.) Oct. 
Tho acaio consillts or two boam nrme nnd nxiea connecting them, centres 

botng fitted to tho axlo1 and In tho &<liDO plnco with other centres fitted 
to tho scaio boam arms. Wbon tho woigblng hopper 18 sufficiently cbnrged 
tho hoppor doacends and closes tho in lot, the outlot to tho weighing scale 
boing oponod at tbo enmo tlmo, nod tho omount weighed being rcgistcl-cd. 
1469. MVSIC AND Dot:r STOOL, it. DILllll:Orlh.-Dated 16th .April, 1879.-

(Not procudtd ~eith.) 2d. 
An oval or squaro ottoman bl\8 nstool in tho centro, which can be rallied 

to tho ordinary bolgbt of a m\1810 a tool, and when screwed down forme a 
duet ottomnu. 
1470 . MIXI~O AND KNEADINO, B. Bcltcardf.- Dated 16tlo April, 1879.-(Not 

procudtd with. ) 2d. 
Ovor tho mixing vessel rcsta a !ramo with arms to grip the upper cdgo 

of tho v088ol. A hoUcai bnr J)l\6808 down through the frame and cnrrlcs 
a crank handle nt Ita uppor ond, tho lowor end rovolving in n rcccss In 
tho bottom of tho vcsseol. 
1471. PR£VBNTINO HORSES l'ROM 0KAWINO MANOERS, J . J,nray.-Datccl 

16th. .April, 1879.-(A com.nu11ication.) 4d. 
Tbls consists in tho u11o of losulated electrical conductors so nrmngcd 

on tho odgo of tho manger thnt tho horso in ottempt.ing to gnnw lt com· 
plotes a olrouit nnd tberoby rccolvos a shock. 
1472 . LACE, B. L. Davtttitfn-Dattd 16th .Ap1-il, 1879.-(Complete.) 2cl. 

Thla cooelata in tho nppllcntlon In tho manufacture of maohino·mndolaco 
of two superposed "&tum b " bars provided with either porforutloD8 or 
hooks, nnd working ono nnd tho snmo warp thread, tho first of theso lmrs 
rogulating tho movement of tho lattor between tho aportures or hooks of 
tho second nnd vice ve~·•li. 
1473 . LoOMS1 Jj', 1/indte.-Dated 1Ctll .Ap1·il, 1879.-{Not procttdtd toilh.) 

2d. 
Two or moro barrola aud lnttlcea are mounted nnd carried nt suitable 

nod eq unl diatnnccs aport by bearing plato8 or disC8, tho di8oa being 
cnrrlod by or worklnct on a rod, which Pl\118e& through tho centre of Mmo. 
1474. RAJLWAVS AND TnuiWAVS, J. L it:uey. - Dattd 16th .April, 18i9.-

(Not procttdtd witl<.) 2d. 
Tbls rolato8 to n moans of securing mils to iron sleepors so as to dle

peoao wltb detached or looau p.'\rts. 
1475. HOODS AND REFI.&CTORII l'OR FIREPLAOU, H. J. Haddan.-Dattd 

16th .April, 1870.- {.A COIIIIIIUnication.}-(COIIIp/elt.) 4d. 
This consists of n !ramo having throe parts hinged togetbor and fittod 

with roOcctlng surracos, whereby tho heat may bo thrown lD any 
deslrcd direction, tho p.'\rtll being secured in tho required position. lC 
the chimney smokoa the apparatus 18 drnwn outwnrds so as to form a 
boodhf~oroby a current of air 18 crontod sufficient to carry the smoke up 
tho c ney. 
1476 . T.EL&PRON&S, &c., 11. J . /latlda11.-Dattd 1611• .April, 1879.-(A 

COilllllUl\ica( tOil.) Od. 
This rolnto8 to tho combination of a telephone and a signalling 

apparatus in ono instrument, and consists of ono or more permnneot 
magnets, which aroused In common for tho purpose or magootislng tho 
cores of tho tclopbvno olectro-maguote, and nlso to magnetise tho cores 
of movable coils or oloctro·magnots usod for tho production of induced 
currents for elgnnlling purposos. 
1477. TELEPHONIC APPARATUS, /1, J. Hatldan.-Da.ttd 1611• odp!-il, 1879.

(.A communication.) 6d. 
This consl8ta

1
• First, In tho combinntlon with a telephono of n con

donsor; Seconruy, in connecting two or moro wlros of a telegraph line 
running ln tho aamo direction nnd using them nan conductor ; Thirdly, 
in grounding tho wlro of a tolophono e1rcult at ono, two1 or moro in tor· 
mediate points, and In tho insertion to tho enid grouna wiros of a con
donsor. 
1478. Tar.ATINO TU& REFUSE o~· TowNs, .A. F1·ytr.-Dattd 16tll .April, 

1879. lld. 
Thls rofors to nn nppnratus for tho reduction by fire of cindors and 

vegctnblo nnd animal ro!UIIo of tl1o type known ns " Fryer's dC8tructo•·," 
aud for tho utUlantlon or tho hoot produced by such combustion. 
1479. Wu. VI NO CARP8T8, &c., J . and J. R. La1c•M.-Da.ttr.l16tlt .Ap1·il, 

1870. ()d. 
Thill conslats in a system of wo~I.V1ng carpets, wherein the pUc mate

rial is Inserted llko wort acr<>M longitudinal wires, and ill looped O\'er tho 
wir011 by moans of wurp throad.s act! ng successl voly. 
148(). EMPLOVINO HEATED AIR IN DRVINO A~D BAXINO, S. C. Dal'idwn. 

- Dated lO th .Ap,•il, 1879. Oct. 
Tho apparatus consists of a drylng cbambor, Into which sieves or other 

suitnblo ct~rrlors for tho materlnla to be dried or baked are inaertod. 
Between tho stoves and tho bnso of tho drying cb"mbor 18 n aelC-empty1ng 
bopper, which guides any of tho mnterlal falling through theso stoves 
Into a rocolvlng troy undomonth. 
1482 . SPINNINO, J . Tatham.-Dattd 16tll .April, 1879. Od. 

In order to form a Orm cop upon tho baro splndlo nn upward or down
ward motion is Imparted to tho copping mil Wbeu doalrod to keep tho 
throads at a givon anglo ln pMslng (rom tho guido wires to tho trovellen, 
guido wlrea or rings 11ro caused to movo with tho up and down motion of 
~ho copping roll . Whou tho cops nro full1 tho roil being ncar tho top of 
tho eplndlo, tho cops nro 11Ct.od n Uttlo wr~y1 1onvlng tho parts of tho apindlo 
bare. Tbo tubo& \.o lonn n support for tno spun mntorlnl arc split longi
tudinally to facWtnto tholr adaptation to tho spindles. 
1483. I!IANOIIACTURE Ot B 001'8 AN(I SHOE&, J. II. JolllliOII.-Dattd 16th 

.April, 1879.- (.A coiiWlUnlcatio'l ) - (Not procecr.Ud with. ) 2cl. 
Thill rotates to an appnrntus for .1t1Uing tho hool8 to boots and shoes. 

1484. E'f'APORATINO 8AOCUARINE AND OTBER LIQUIDS 01\. JUJC&8, M. (Jilt. 
- .Dated 16th .April, 1879.- (4 com111u11ication.) 6d. 

This consist. In blowing or forcing, cold or hontod, moist or dry air In 
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curroola below lho aurlaco of hoatod llqulde or juices, for tho purJ>OeO or 
mpld cvnporotlon. 
1485. D&CORATI\'B PAIIITJ~O, &c., P. C. Canicr.- DaW 161.\ April, 18i9. 

-(Not procc«ifd with.) 2!1. 
Thla rol.\toa to a proce1111 of decorating In imitation of allklnd5 of wood, 

m.J.rblo, atone, ngnto, &c., by a tronsfer procoas. 
1466. fiUI NlNO PITROLEOW1 &c., If'. R. Lalt. - l)(otnllGt!. .AJiril, 1879.

(.A COllli/IUIIICaliOII.) CJd, 
This tnvcnt.ion comprleo5 a peculiar construction and combination of 

pnru, and hlUI relation princip!\lly to tho con11t mctlon of the furnace tnr. 
and sides, which con8lst of an arch with cnned eldos, and to Its comb · 
nntion with lntornnl and oxtcrunl air fluC8. 
1487. CotrNTP.R Su1•POnTl! POll DooTS A~o Sno&ll, W. R. Led-,. -[}(lttd 

16th A1»'il, 1870.- (A ro"'"'umcclttii''·)-(Not procttdtd, t"itlt.) 2d. 
Two plat~ or motnl, formed to fit tho ~ld011 of the counter, aro placed 

botwoon tho two lnyors of len thor. 
1488. lh•onA ULIC CnAN&.~. c. 11. J'(lrl o.-Datttl loth A1ml, 18i 9. ~tl. 

Thill conslats In tho box or pedCdtlll 1 nvolllng on wheel&, nnd lnstcnd 
o( tho orono po&t lo which tho jib Is flxcd being inside tho pedcst..1l, It h1 
placed on tho ontsldo, nnd rovolv<l'l In brnckots, ono being placed at the 
upper end of tho porioHnl, and ono nt tho lower, and tho jtb ls fastoucd 
to tho crouo pobt not\r th\6 bn ckot. Tho cyllndor for IHtlog may bo ftxed 
losldu tho pcdo~u1l on tho opposite Hldo, to sorve 1\11 tl countct"\volgbt to 
tho weight of tho jib und tho good~ being lUted. 
1489. RAII,WAV8, IV. L. 1Vi8e.- Da.ttct 10th AJ>ril, 1879.-(A comllmllica

tion.HNot J»'Octtdtct with.) 4tl. 
Tho raU8 oro secured togothor by cross bars, oneh end of wbJch ombrocos 

ouo or U1o rollll 
1490. l\IANlllfAM'U RI'. OF TURKEY CARPl!TS, &c., .A. 1/ildebrcr.ndt.-/)(lttcl 

171/L Al.n-il, 1870. - (A conununicati011.)- (Not proettdtd rcillt.) 'lcl. 
A wnrp 8 formod by placing sml\11 groupe of threads at lntorvnle, V!lry

lng with tho leugth of tho pUo roqulred. Into thia warp, weft of tho 
colour nnd quality required to form tho piJo in tho fabric ill Introduced In 
such order and succtlllslon 113 required l>y tho p.'\t torn. 
1491. TllAV£LLINO CRAN&8 AND TRAV&R8ER8, 0 . .A. Ncwton.-Dated 17th 

A]>•·il, 18i9. 4cl. 
Thill consists In tho manufncturo of crones or traversers with a separotc 

ongino go.uod Into and work log tho trovorsing motion Independent of 
tho winding eng! no, Instead of hnvlng one ongino to do both actions. 
1492. PIANOI'ORT& ACTION, IV • .A. ll'adcli~tgto•t.-Dattd 17th April, 18i0. 

- (Not procudcd ~eith.) 4d. 
A portion of tho finger koys gives motion by 1\ atlcltor to the hnmmer 

in tbo usual wny, und tho key also actuotoa a pusher connected with the 
koy at Ita lower ond. Tbo Inclined upper en~ of pushor nets ag0\lo8t an 
luclino 11t tho lower end of tho domplng lover, which Ia armed with felt, 
wbcro it boa\'8 un tho string aud tums on n plvotcarrlod by a double comb, 
wbJch also C.'\rriO<! tho hammer pivots, and is fixed on the brunmer mil. 

THE IRON OOAL AND GENERAL TRADES 
OF BIRMINGHAM,_ WOL VERHAMPTON, AND 
OTHER DISTRICTI::5. 

(F1·om ou.r 010n Corrapondent. 
THE upward movement in iron, in iron-making requisites, and in 
products of iron, continues. L o.st week closed with a further 
rise in galvanised sheets of £1 per ton, making sheets of 24 w.g. 
£18 and £1810s. per ton, accordmg to make, delivered in London 
packed in felt. The week opened with a. further rise also in coal 
to the extent of l s. per ton, making Earl D udley's furnace con.l 
lOs., and his forge coal 9s. per ton. 

T hese advances strengthened all other descriptions of iror. and 
minerals. T o-day- Thursday- in Birmingham, and yesterday in 
Wolverhampton merchants sought to place orders, but were 
seldom able to do 110 upon tbe terms which they stipulated. T hey 
desired to buy large lots of marked bars at the current quotation 
of £8; but makers would look at only small orders accompanied 
with specifications. No maker would book forward at even a 
good ru:1e on current rates. For sheets of the latens gauge £12 lOs. 
wa.s freely offered if the maker would deliver in February. This 
would make doubles £11 and singles £9 l Os.; but makers would 
not accept the terms. Most of the sheet firms, indeed, required 
yesterday's terms, which were a rise upon the week of lOs. per 
t?n, and left the minimum quotation for singles at £9. At that 
n se only Ftnall orders would have been accepted. Consumers, 
however, hesitated to buy. There were only five sheet iron 
makers who would quote at all. Neither hoops nor strjps were 
to be bought, and only few bars, or nngles or rods. Common 
bars were unobtainable at le88 than a rise of £110s. upon the late 
minimum, and medium bars have risen to within 15s., and occa
sionally 10~ .• of the quotations of the marked bar firms. 

Good boiler pln.tes continue to sell at the rates set out under 
"Prices Current " on another page. Common plates are steadily 
rising. This weel< they are further strengthened by the higher 
quotation in the Middlesbrough market, and by the ditficulty 
constructive engineers find in buying h·om the Cleveland diRtrict 
even at the enhanced prices. 

The preparations for increasing the output of fin ished iron lii.St 
reported continue. Such prepn,rations are the more pushed for
ward because the majority of the firms have still to deliver large 
aggregate quantities at the late minimum prices. This is equally 
applicable to the makers of pig iron. 

F t1w of these would to-day accept the prices which they would 
have taken last Thursday ; nnd those who a few weeks ago were 
lamenting their accumulated stocks were to-day rejoicing that 
they still had "a few thousand tons left." Already local pigs 
which lately could not secure £2, are ea.sy to sell at £3; and other 
kinds for which £2 17s. Gd. waA taken, are difficult to ~et at 
£3 17s. 6d. Men who last Thursday, after previous negotiation, 
secured good hematite pigs at !:4, could not later in the day get 
them under £.l os., even on the rapid delivery terms appettaining 
to the £4 contract. This week the higher price was equally im
perative. Jlurthermore, the high cl!IS8 irons of South Wales are 
this week dearer by 7e. Gd. per ton than they were a week ago. 
'l'redegar pigs, for instance, have reached 87s. 6d. by three equal 
stages, a rise of half a crown having been declare~ on J!ri.day, on 
Saturdayr, and on Monday. And the progre88 whtch th1s 1ron ha.<~ 
shown from within £3, o.s an exceptional minimum, the makers 
through their agents warned consumers yest errlay and t o-day 
will continue till £5 and even .£6 is reached. 'l' he Thorncliffe 
brand sold yesterrlay at 70s. best quali ty, delivered at s tations. 
'!'his wo.s a rise of 5s. upon the fortnight. Northampton pigs 
are &imilarly advancing. By circular received in this district 
yest erday the Glendon bt·and wo.s put up 2!1. 6d. per ton, making 
:No. 4 good forge quality £3 7s. 6d., arad No. 8 foundry guality 
.£3 103. A t this figure Glenden pigs were offered on 'Change 
to-day in small lots. 

Among the pig-making_ firms who are getting into full activity 
n.~ain itt that of Messr:~. H . B. Whitehouse and Co., all of whose 
throe furnaces are once more in blo.st, and whose pits are being 
re-opened throughout the estate. 

There is no slackening in the rate of movement upwards which 
ho.s lately distinguished the mineral market. It is this week 
difficult to get aU the Ulverstone ore which consumers requit•e 
even at £1 4s. per ton at the pits. The recent minimum was 9s., 
and .. Blue Billy, " which not long since wa.<J plentiful at 3s. 9d. 
per ton at Runcorn, was not to be got to-clay at under £1 per ton 
m limited quantities. 

All the colliery-owners in the ironmaking localities are follow
ing l!:arl Dudley's lead aa to large coal, but they are not all 
imitating his lordship in ndvancing slack 6d. per ton. The 
divergence in this particular is due to the fact that most of the 
other firms put up their slack to that extent when they, like their 
more powerful neighbour, advanced furnace CL'a.l from Sa. to 9s. 
L ord Dudley's slack is now from 5<~. toGs., according to quality. 
All the culliers outside the Ca.nnock Chaee d istrict have had their 
wages advanced by the t·ise in large coal Quotations. That r ise 
ca.nicl! an advn.nce in wages to tho extent of 3d. " per day," or 
11tint, 1\11 to the men working in the thick-coal seams, and Hil. 
" per dn.y " o.s to those work ing in the thin-coal seams. Tliis 
advance makes the total rise in their wages by the lead which the 
Earl of Dutlley hl\8 tak&n, Gd. and 3d. per day respectively. 

N either in prices nor in wages is the Cannock Cho.se district 
immediately affected by the earl's proceedings. Cannock Chaae 
coal is unaltered in price. Nor is there any intention by the 
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leadinJ colliery-owners to quickly advance quotationa. All tbe 
collien e11 open on the Chaee keep in active work, and 1peci&l 
trainll daily take the coal to the South of England. 

Throughout the ironmaking localities an under aupply of coal 
will ahortly be giving rise to some inconvenience. 

'l'he meeting of the blast furnace proprietors held here thia 
afterno:m wae an influential one, and waa presided over by Mr. 
J . P . Hunt, chairman of the Trade Board. I t wM unnnimoul!ly 
decided to advanC41 the wages of fu rnncemen 10 per cent ., the 
advance to commence from Saturday next. 

The ironmaatert have now definitely determined to pollt).>(lnG 
the hearing of the men's claim for an advance unti l the arbitra~.r 
shall have returned home. The operatives contend that if an 
advanco should be awarded it ought to date from tho 18th of 
November, the day 'lubsequent to the notice laat handed in. But 
the mMtel'8 seem to be of the opinion that it should da.te from 
the expiration of the month't~ notice. This difference of view, 
however, is not likely to lead to much difficulty. 

An effort to increase the ranks of the unil')n is being made by 
the ironworkers' agent in South Staffordshire. R eorganisation 
among the men is advocated as a. necessity. It. is pro{>?sed that, 
under the new scheme, 3d. per week should be potd into the 
union by each man when puddling is 7s. per ton, 4d. when 88., 
5d. when 9s., and so on. The rate of payment it is proposed, 
shall be correspondingly decreo.sed o.s wages deciine. 'l'he form
in~ of lodges at the several works is being determined upon. 

The operative ti11-plate workers have met and decided to 
strictly adhere to the notice which they have given for n.n advance 
of wages. 

Ha.rdwares continue to advance. By t wo successive alter&.
tions of equal amounts the wrought iron tube makers of Wed
nesbury and Walsall have lately declared prices up to thR extent 
of a reduction in disc'lunts of 10 per cent. There is a distinct 
rise this week in patent nails. Wire ho.s advanced, brass td·· and 
copper t<J. rer lb. 

E dge too and hoe manufacturers are not oppressed with work, 
and many firmA would gladly book more orders. Thill branch 
has not hitherto been much advantaged by the American 
revival, but that revival will, it is expected, make sligh~ly less 
difficult the efforts of the manufacturers to meet the United 
Stn.tes competition in the Australia.n markets; and it is 
encouraging some makers to believe that they ct~n produce tools 
which, notwithstanding the heavy duty, can be sold in th e 
Southern States of the Union below American manufacturers' . 
pnces. 

The wrought nail trade is in a very depressed et:\te, and it is 
feared, not withstanding the advance in wages which has just 
been secured by the operative~, the coming winter will prove a 
sevllre and trying time for them. A difficulty with spike makers 
ho.s now been &~·ranged satisfactorily. 

A notice for an advance in wages, which I lo.st week intimated 
had been determined upon, has n ow been served uron n.ll the 
colliery owners in Nor~h ~taffordahi~e ~ho reduced wages during 
the past year. The prmc1pal exceptiOn IS the case of the Earl of 
Granville, who, it is stated, ho.s not reduced wages since 1877. 

NOTES FROM LANCASHffiE. 
(hom ou1' 010n CorrUpOndent8.) 

IT seems now to be generally conceded that the improvement 
in the iron trade is settled upon a thoroughly healthy bo.sis. 
Mu.kers of bo~.h rn.w and finished iron are very linn 1n their 
prices, and during the pMt week there ho.s been very little under
sellin~ on the part of merchants and dealers, some of whom are 
expertencing considerable difficulty in covering the sales they 
have mnde. The cheap lots which were offering in the market a 
shor t time back have for the most part disappeared, and o.s it is 
becoming increo.sin~ly evident that not onJy are present rates 
being fully maintamed, but that there is every probability of 
their advancing still further, those who have iron to sell are 
showing a disposition to hold. 

There waa a strong market at Manchester on Tuesday, and 1\ 
good deal ot iron ho.s been sold during the week, with better prices 
generally being obtained. There have been a considerable number 
of inquiries for forward delivery, but these sellers will not enter
t ain except at a considerable advance upon present rates, whilst 
for prompt delivery there is only a limited quantity of iron now 
offering. The demand for forgo iron is much in excess of present 
supplies, the local rolling mills being_ now so full of work that 
they are all \'ressing for deliveries. F or foundry qualities there 
is also more mquiry, the upward tendency of the market inducintr 
consumers when they have secured an order, however small, to 
cover themselves at once. 

Lancashire makers of pig iron, o.s I pointed out la.~t week, 
have recently booked considerable quantities of iron, and they 
are now so fully sold, particularly in forge

1 
for the next three or 

four months, that they do not care to take further orders for 
any large parcels at p resent_ notwithstanding the advanced rates 
which Cl\n be obtamed. l-t.ather more than the c\dvance an
nounced last week is now being o.sked, and for deli very into 
Manche11ter No. 3 foundry is quoted at 56s. per ton less 2~ per 
cent., but orders for forge iron have been refused at this figure. 

The local market for outside irons is also firmer, and of some 
brands there are now but very small quantities offering here at 
all. Lincolnshire and Derbyshire irons particularly are sc.~rce, 
and those who have any lots to sell are asking prices which are 
practically prohibitive, 60s. 6d. to 62s. 6d. per ton less 2~ per 
cent. being quoted for foundry qualities delivered into the ~an
chester dibtrict. Of north-country iron a. considerable quantity 
ho.s been sold, and g.m. b.'s for prompt delivery equal to Man
chester have been bought at from 52s. 6d. to 53s. 6d. per ton uet 
cash, but for forward delivery 2s. to 3s. per ton above these 
figurea is being o.sked. 

F or finished iron there is a very brisk inquiry, and there ho.s 
been a good deal of busine88 doing for shipment. Manufacturers, 
however, are now so fully sold- some of them having actual speci
fi cations in hand that will keep them going for the next three 
months- that fresh orders are difficult to place, n.nd prices 1\l! o. 
consequence are "cry sti ff, £ 7 lOs. per ton being now about the 
lowest figure at which Lancashire bars nre quoted for delivery 
into the MMchester district. H oops and sheets are also in good 
demo.nd1 with high prices o.sked by makers. 

Machmi11ts are gradually getting better off for work. At 
pr_esent ~t is chie6y in the shape of repairs, rendered n':cessa.ry by 
mtlls bemg re-started, but a few orders for new macbmery, such 
ae looms, are also now being given out. Engineers, o.s I have 
pointed out in previous reports, are also better employed than 
they were, and some improvement is reported amongst foundert. 

I understand that the Wigan Rolling Mills, which were lately 
in liquidation, are to be re-started a.t the commencement of next 
year under new proprietorship. 

In the coal trade there is J(enerally a better tone, a.lthough the 
improvement is still only very gradual. The demn.nd has not yet 
increased to the extent to cause any actual pressure for supplies 
to be generally felt, and many of the pits are still only working 
eight to nine days a. fortnight. H ouse fire classes of fuel Me 
naturally moving off more freely1 in ('Onsequence of the colder 
weather, and there is also a stea.ay improvement in the demand 
from works for the common classes of round coal for steam and 
forge purposes, but burgy and slack are without material change. 
In prices there ho.s been a stiffening up with the commencement of 
this month, those firms who did not advance in November 
having ~enerally done so this month, and the average quota.tione 
at the p1t are about a.s under :-·Best Wigan Arley, 98. to 98. 6d.; 
inferior sorts, 7s. to 7s. Gd.; Pemberton four feet, Ga. Gd. to 7s.i 
common round coal, 5s. Gd. to 6s.; burgy, Ss. 9d. to 4s. 3d.; gooo 
~lack, 2s. 9d. to 3s. 3d.; and common, 2s. to 2s. 6d. JlOr ton. 

F or coke an improved demand is maintained w1th more firm
nel!8 in prioee. 
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The applicat ions for an advance of wages which have been 
sent into the LanCAIIhire colliery proprietors by t heir men expire 
this week, but f rom what I can bear there is not much proba
bility of the matter being entet·tained, at least for tbe!.resent. 

The demand for hematite pig iron has impro,•e , both on 
A merican, cont inental and home account, and as makers are not 
in a position to deliver much metal in respect to new orders, 
prices have had another advance, and now stand at 82s. 6d. per 
ton for all round qualities of B essemer iron, 77s. 6d. per ton for 
No. 3 forge, and 75s. for Nos. 4 and 5, on t rucks at makers' 
works. Iron ore stands at 20s. to 22s. per ton at the mines for 
blast qualities, and 2ls. to 25s. for puddling descriptions. Steel 
has also advanced in value to a commensurate extent; but as 
makers are not able to accept contracts requiring early attention, 
the high quotations in tho market do not mean very much. 
Shipbuilders, engineers, finished iron workers, and others in the 
~eneral trade, are better furni shed with work than of late. I ron 
ore is in large consumption, and is still difficult to buy. There 
is a stiffening tendency in coal and coke. 

With a view of facili tating the transit of material to ancl from 
the docks at W oa·kington a new seMhore railway bas been con
structed, which will be found of $ reat advantae-e. 

It is reported that last week 25,000 tons of tron ore were sold 
in the Cleator district at 20s. per too. 

1'he W yndham Company is now putting down a second shaft 
at ita iron mines in Cumberland, anticipating a greater fi nd of 
ore than it came across in its first sinking. 

Mr. Stirling is opening out a. new iron oro pit at Crossfield, in 
Cumberland. 

One. of t~e furnaces at :r,arton has been put in blASt, and the 
other as bemg prepared. I he works have been standing idle for 
some t ime. 

It is anticipated the new docks at Maryport will cost .£100,000. 
The M oresby Coal Company is contemplating sinking three 
more pits in ' una berland, one near \Valk Mill, another a t Castle· 
r igg, and a third at Distington. It is all!o going to have a 
branch line of railway from the Walk MiJI pit to Rowrah so as 
to ~e in '!' position to supply th~ mining district there with coal. 

'lhe t~trd new h~rnace belongmg to Messrs. Bain and Co. was 
blown. an at Harr10gt.>n last week. 'l'be company intend t.o 
demohsh the only old furn ace now standing and erect one in its 
place. 

THE SHEFFIELD DISTRICT. 
(Prom our 010n Corrupondent.) 

Al.TUOUOH there is etill great activity in the iron t rade and 
prices are fairly well maintained, I notice a tendency to~ards 
less firmness, and some mistrust. I antioipated some time ago 
that the remarkable reaction which then took place might be 
followed by a temporary lull, and that this change for the worse 
would not be of a very general charn.cter, and would, in all pro
ba.bility, be followed by a still greater briskness t han had t&ken 
plnce nt the time. I think we are on the eve of the t.empornry 
hall o~ wh~ch I spoke, but I am informed, in trustworthy quarters, 
that at wall not be, to any extent, calcult\ted to raise serious 
!lt>prehensions of a rtlverse in trading activity. In fnct, a revival 
as apparent throughout almost everr. branch of lor.al industry 
except the coal trade. Another si.l(ntficant fnct is t his-that th~ 
increaserl activity is not m erely with America., or Rus11ia or 
Germany, but with almost all the markets of the world. ' 

Sheets and plates for boilers and ships are still in very gr eat 
demand &t the ndvn.nced prices al ready noted. Light rods and 
bnrs are but sparingly inquired after. 

'l 'he P arkgate I ron Company, Limited, report that they b twe 
obtained n large share of the increased orders in the market and 
smelting furnaces, which hnve for 11. long time been disused are 
again in full blast. I n rails there is still n very large business 
doing. Messrs. Cbas. Cammell and Co. are actively employed on 
contrncta for the I nrlian Government, nnd they have also he11.vv 
orders in bnnd for New South Wales. At other rail mills full 
t ime is being ~~orked not only on ord.ers for this <:ountry, but also 
for t~e Contanent. nnd the col~nte8. All kmds of railway 
materaals, wheels, tares, axles, sprmga, &c. , nre freely inquired 
after. 

lle~SeJ?ler if!gots nrc slowly rising in vnlue, especially maa ked 
descr~ptt?ns antended !or the cu.t lerr ~rades. 1'he .mills in 
t he d1str1ct have orders an hand whach mdtcate tbo.t the amprove
ment 11 ill be prolonged well into next spring. 'l'he annexed &re 
a few quotations nt the works :- Bessemer ingote, £6 lOs. to £9 · 
common cast, £0 to £10 · spring 11teel, £10 to £12; better cla.,s: 
£12 1011. to .£18s.; crucible steel, £20 and upward ; B essemer sheet 
.£12 to £~G ; common tool steel, .£14 to £16; superior, .£17 to £24; 
best spec1als, .£45 to £GO; fin e rolled steele for clock springs, £GO 
t o £70. I rons : Yorkshire, rolled, common, £7 to £8; best, £9 t o 
£10 lOs.; single sheets, .£11 to .£13. 

'l'he Lincolnshire Iron Smelting Company, Limited, which iA or 
considerable interest to the trade in this district, held its ei.,hth 
general meeting at Frodingham on Thursday. While they admit 
the severity of the depression in t he iron trade until the end of 
September last, they now state that the turn for the better is very 
gra~ifying, and .the directors are confident of making a good profit 
durmg the com1ng yenr. 

Mr. E. 1'raw, trades union secreta ry, has sent out a circular to 
the ironwork~:rs of Great Britain cnntionin$' men not to emigrate 
~o Am.erica with .n view to work in the aron trade before tbey 

·e satt'l6ed there 111 work for them. H e quotes n letter received 
.rom a leading ironworker's ofti cinl in t he U nited States, which 
says that a (,'Teat number of English, Scotch, and Welsh iron
workers who have emigrated have not been able to obtain work. 
It is further stated that delusive hopes are held out to get 
B ritish ironworkers to go to Americn, thereby having a surplus 
of labour, in order to keep down wages. Hundreds of work· 
men previously in t he iron trade are reported to be waiting in 
Americ11. for an opportunity to obtain work. 

I n the cutlery branch there is n &ood demand for I ndio. and 
A ustrnlia, nnd the L evant trnde is just opening. South American 
markets are sending forward inquiries which will lead to business 
within two months. 

E dge.tool and filo bouaer. report better Mlvices from Canada 
EMt I ndies, and the States, and there nre indications that stock~ 
in New Zealand and Australia must be running low. The sudden 
advent of winter, and the keen frost of last week, bae induced the 
11kate makers to go largely into that branch, and as it is expected 
thnt we are about to have a severe winter, this trade will be 
exceedingly profitAble and extensive. La.at year the stocks were 
speedily c)Pared from the shelves, nod the demand which suddenly 
sprang up could not be met. 

I n t be coni trade there is no change for the better. H ousehold 
sorts continue to be in demand for the London market nod also 
for the E~tern counties. On .the let inst. an advance took place 
10 the praces, and the followang are the present quotations :
Best branch coni, 148. ~: i Silkstone, 12s. lld.; seconds, 9s. 7d.; 
nut~~, Ss. 6d.; 11lack, 5s. oo. , showing nn Bl'erage advnnce during 
t he past month of 13 per cent. A number of houses which for a 
month past have held these rates stil l adhere to t hem, and firms 
who have not rruoted up to this estimate until now have adopted 
tl1e terms above indicl\ted. 

The dispute in the coal trade &t llirley-Sheffi eld Coal Com
pnny-lltill remnine unRettled, but the ma.aters are slowly tilling 
up the placc11 of the men with hnnd'l from Lnnca~~hire and other 
pnrts. 

THE NORTH OF ENGLAND. 
(From our own Cm-rupoudent.) 

T!''!l trn.d.e ol the Cl6yeland dietriot generally bne received nn 
addataono.l ampetus durang the last few day~. Pig iron is in 
11reater dcmMd, nnd, conserrncnt \I ()On the fact that mannfnct ured 
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iron makers are able to obtain greati,Y enhanced prices in t heir 
department, they are willing to give m crensed rates for pig i ron, 
~nil a!e anxious to buy At once. .For immediate delivery N o. 3 
18 aelhng at 44e. Od. net cneh, whale contracts are being entered 
into for deliverr over the fil·st three months of next year at 
47s. 6d. } 'orge aron ie in great request, and makers were able to 
sell at 4!58. 6d. delivery next year. Messrs. Conoal and Co.'s 
1\liddlesbrough storeo~ now contain 95,250 t one, and they are 
receiving from 300 to 500 tons daily. 
. The North-Enste~~ traffic returns last week showed a general 
ancrease of .£2369. I hero was a decrease of £1174 on cattle and 
merchandise t raffic, but nn incrense of .£2864 on mineral traffic, 
and increMes on the passenger and dock dues departments. 

It is stated that the Norton furnaces, six in number, will shortly 
be put into blast. '!'bey have been out of blast for three years. 
Mr. Williams is su~erintending the renovation of the Linthorpe 
fur!laces/ which wil l probably be ready for blowing in by the 
sprang o next year. 

'l'be enginemen and mechanics employed at nnd ab out the 
Clov~land mines hold a meeting on Saturday last at Sa.ltburn, to 
comuder the offer of the mineowners in response to their applica
tion for nn advance of wages. T he enginemen SOI.lght an advance 
of 15 per cent., but after discussion reduced the dem&nd to 10 per 
cent. 'l'he mi~1eowner~ offered the same terms ~ they bnve 
a~c<?rded to mt~~r~ patd dnt~l wages, nnmely, 8 per cent. on n 
sladang scale. I has the engmemen and mechanics refused to 
accept, and declined nnv terms that did not include a N!adjust ment 
of hours. '!'be matter Is at present no further advanced. 

The coal trade presents features of briskness. The first exami· 
nation of the owners' books by accountants under the sliding 
scale .arrangement has been made. The reault is that wages will 
remam unaltered for the present. Prict>s are now beginning to 
nd\•ance. The prospect of mnnufactured ironworks star ting early 
next year is giving o. decided impetus to sales. Coke is also in 
good demand and is rising in price. 

'l'he manufactured iron trade continues to improve. On 
Mond~y nig.ht M essrs. D orman, Lon8', and Co., who have leased 
the Bratnnnaa Ironworks to carry on m connection with their own 
:--the West Marsh-lit up twenty puddling furnaces. They 
antend shortly to increase t hat number, and in all probability by 
Christmas will havo nearly sixty working. 'l'he Moor Ironwork!! 
at Stockton are being prepared for re-start ing. 

The works of the lo.te company of Messrs. J ones Bros., 
~imited, are being ~nrried on with energy by the liquidator pend
Ill~ the re·constructaon of the comp~~ony. 

The large concern of M essrs. H opkins, Gilkes, and Co. , Limited, 
in l iquidat ion, is likely to be re·constructed. I undentand tht\ 
liquidator has under consideration a scheme for re-construction 
which wil) probably end in the fin e works of the company being 
mnde a vaalable {or the production and mnnufl\oture of iron again 
within o. few months. 

The iron shipbuilding trade is brisk, and apart from the severe 
fro11ty weather which is now being experienced, and which has 
partiaii.Y stopped work. in soma of the yards, t he employment of 
labour IS very lfreatly mcrensed. 
. The engineeru~g trt\des are beginning to experienc~ the benefi

caal change whach appeara to ha~•e gone through the various 
br:mches of the iron trade, and are receiving orders and inquiries 
on a m~ch larger scale thnn could ba.ve been n.nticipated a few 
weeks sauce. At some of the works additional bamls have bt:en 
set on. 

Messrs. Smith and Stoker will commence working at their large 
new foundry on M onday. 'l'bey ha1·e plenty of orders on tbdr 
books. 

The R osedale and F errybill works and the L oftus Iron Com. 
paoy'e Works are in tbe market. The present is deumed to be a 
favourable time fordil1posing of t hem. 

The Witton Park puddling furnaces of ~essrs. Bolckow 
Vaughan and Co., are working briskly. On Saturday !nat they 
wer11 compelled to apply to Middlesbrough for about 125 puddlers 
and underhand&. 

T he returns of the Cleveland l ronmasters' Association for the 
month of November ho.ve just been issued. They do not show 
anch a favourable state of atrnirs as the returns of the past two 
month~, b~t taking into acco~nt o.ll ci.rcumstances, they bear out 
the behef to a permanent reVl val of thas branch of the iron trade. 
The total make of iron during the month was 16!;1 3!>8 tons as 
compared with 164,084 tons in October, nn increasol of 5274 to~s · 
tber~ is an increase in makers' stock!! of 2349 tons, an increase i~ 
~ubhca~~resof 8455 tons. Warrant stores areassuminggreut propor
taons. Ihey now hold 172.536 tons of total stocks, which amount. 
to ¥82,487 tone. There are now 93 furnnces in blast out of 105 
b111lt; the number of furnaces in blast exactly tallies in the 
November, J878. Shipments to foreign porta show an increase 
of ~1,031 tons upon those i!'. November last year, and coastwise 
an ancrense of 1547 tone. I hey are, however over 30 000 tons 
less th11.n in October last. ' 

NOTES FROM SCOTLAND. 
(From our 01Dn Corrupondmt .) 

Tnr; pig iron market hM been very animated in the couno of 
the p~t week, with. a large business at advanced prices. Although 
the 8btpments or p1gs nbroad are about 1500 tons less than in the 
precedmg week's return, the demand on American account is 
again better, and it is understood that a number of good orders 
have been secured for forward delivery. T he great activity in 
the various departments of the iron trade has aJpo tendea to 
strengthen the pig iron m11.rket. D uring the past week a very 
large pelivery ot pigs into Rtore took place, and Messrs. Connal 
and Co .. have now under their chnrge upwards of 390,000 tons. 
At the tronworks the furnnces to the number of ninety-nine are 
all kept busy. 

Business WM done in the warro.nt mMket on F rid11.y morning 
at from 59s. 7~d. to 68s. lOd. cash, and 60<1. for fourteen days and 
one month, the aftern oon's transactious being at from o9~. 7~d. 
to 69s. lO~d . ca11h, and 60s. to 60s. l~d. one month. On Monday 
the m~rket was very strong all day, and a large busir.ess was 
done 10 the forenoon at 60s. 6d. to 6ls. cash, and in the 
al terno?n at 60s. ,1p~d. to 61e. prompt. The ruarket was 
less antmnted on 1 ueeday. when trnnsn.ctione took place at 
from 61s. cash, and tne. 4~d . one month to 60s. 3d. cash nnd 
60s. ? ~d. one month. 'l'he mnrket was flat all day on 'Vedneaday 
at about 50s. cMh. The feeling was comparatively fiat to·day at 
5&. 7~d. one month nod 58s. 4d. cash. 

The inquiry .for makers' i~on baa been good, and prices are all 
ad\·anced, t~e mcreMe rangang ~rom 2s. t.o 4s. per ton. 

For all kmds of malleable 1ron the demnnd continues very 
heavy, and the redult baa been a general advance this week of lOs. 
~er ton. Bars now sell at £7 l Os., and nail rods at the same 

gure per ton. The pl~te mills are likewise exceedingly busy, 
nod ~he .mnnufactured 1ron t rade through nll its branches is 
ex peraencmg the effects of the revival. 

There is little improvement in the coo.l trnde as regards the 
West of Sc:>tlnnd. The eevere weather has induced o. better 
demand fo_r home consu!f~.Ption, but the shipping trade is in n 
very nnentaefnctory condataon. This state of matters is largely 
due to the effect of the wages disputes. In the Enetern mining 
~ounti es, nnd especially in l•'ifeshire, there is much more activity 
an the trncle, and the complaint is that ehi/,'8 can not be got away 
froJ?l.&Ome of. the porte quiokly enough. l 'be explanation of the 
nottVlty here ae that tho miners' wages havo not been advanced 
and th~ coalmns~ers are therefore in a. position to sell at lowe~ 
quotataona than an the West . 

The ironma~~tera have now put into force their reduction of 6cl 
• 
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per day in the wagea of the miners in their employment, but the 
collierr -ownenJ, who supply the open market, have deferred 
enforcmg the lMtest or third rtJduction of 6d. for a few daya, in 
order t.o give the 11ociety an opportunity of removing the 
"blocks" from the works which are baUotted out. It ia pro
bable that this will be done. 1'he miners now a ppear to realiae 
that. their demands were t>xorbltant, and they have vot ed by a 
majority & resolution to the effect that t he atrikea ahall end, and 
t hat a change abould be made in the constitution of the central 
board, who ha.ve been carrying out the opposition against t he 
employers. 

WALES AND ADJOINING COUNTIES. 
(Prom our 010n Oorr~t. ) 

A CARDin shipper tells me that he has never k nown such a 
peculiar condition of trade as that which n ow obtains. Buyers 
are eager, and a great deal more business could be done, but 
sellers are very cautious, and nothing beyond t hree months ia 
regnrded with fa vour unless some small advance is noted. The 
prospects of that advance nre getting more defined and hopeful. 
Both in South Wales and the Forest of Dean prices of b ouse 
coal are gone up, in many cases l e. per ton. Coke, too, is from 
2s. to :&e. 6d. per ton higher, nnd makers have sold all their make 
for the remnander of the year at the advanced price, that is 
excepting a few who w~:re incAutious enough to conclude contraeta 
some t ime ngo at the minimum price. These movements may be 
taken as the forerunner of an advance in steam coal a11 soon as 
the make of iron has necessitated a fair increase in the consump
tion of coal. 

'l'he exports of coal from Cardiff now exceed tho11e of New
castle, the foreign exports during .October being 60,000 tons more 
than the northt:rn port. In the month of October the return11 
just completed ahow that Cardiff sent 364,385 tons of coal, 12,000 
tone of iron, 280 ' tone of coke, and 9407 ton3 of patent fuel. I t 
may be fairly expected that tbe two first items will be greatly 
increased. 'l'he lar~e collieries now opened out have not been 
worked with anytbing like 11pirit, in consequence of busine81 
arrangements being incomplete. \Vhen all are in s teady working 
we shnll in all probability see 400,000 tone a month shipped from 
Cardiff alone. 

The exports of iron are gratify ing. Upwards of 5000 tons were 
sent away last week from all Wales, nnd out of this Newport has 
sent 2400. Singulady enough the total mannfactured iron sent 
out WM equalled by the total Spanish ore received. Those who 
bought lurgcly and stocked in the dull times, such as the D owlaill 
and Rhymney, are now receiving the beneli t of their foresight, 
for it is difficult to get a cargo even at 17s. 9cl., the last quuta
tion. 'l'his is an advance of 2~. 9d., for prior to the movement in 
the iron trade it wns pnssible to buy for 15s. 

A gentleman from Quebec visiting Cardiff states t.hnt the 
American agents in L ondon were too sharp for English and 
Welsh itonmasters. In one inrruiry, be said, before the British 
public knew what 1vas cr>rning, they had bought to the extent of 
500,000 tons rails, pigF, and bars. The result of t his ill t hat it 
will be some t ime before tbe 8u11h of t rnde will result in general 
benefit. 

Swansea is putting out its bes t power~; in tin·plate. I saw 
the make last week at one of t he principal works in the Tawe 
Valley, branching from Swansea, nnd was told the make for 
months Wtuf sold at an ad1•ance of 9J~. per box over the old quota· 
tim!s of 15s. ordinary coke. The ruling price is from 22s. to 2-ls. 6d. 
ordtnarr coke, b~rlt commands 2&. There are thirteen tin-plate 
works 111 the neagbbourbood of Swansea and all well ti lled with 
ordcre. Swansea has been successful, too, I find, in getting a 
leading steam11hip company to use anthracite- the R oyal M ail 
Steamt~hip Company. 'l'he report of this is favourable, and 
qunntities are now being sent to Southampton. 

Newport continues to keep up a good average of ccal exports, 
that of last week being 24,000 tone i and its coaetwise shipmenta 
are very good. 

M essrs. Cor y and Co. have purchneed a new steamer for Cardiff. 
The masters and men have had another meeting at Cardiff on 

the subject of an improvement in wages but with no alteration 
of result from the previous meetings. I f colliers would consent 
~o .the adoption of n sli~ing sc!\le some benefit might result. A• 
at 1s1 mnsters have no 1ncentt ve to push up prices, as the action 
of t~e men would neutralise their efforts, or render them unpro
ducta ve. 
~orne of t?~ mills and fo~gea at Bo?ker's W orks were etarte.d 

thas week. lhe furnaces wall be put 1n blast ae soon aa t here 11 
a sufficient nccumulation of material. F or t he present I note 
that there is .ample pig iron on tho banks to keep th11 mill busy. 

9 yfar.thfa as pushmg on briskly, and shipped a second cargo of 
raals thtll week. 

K mo's COLLEGE E NOINEBniNO SoatETY.- At an ordinary meet
ing of the above Society, held on Friday~ November 28th. 1879 
a pa_per on "Lathes and Turning," by .l)lr. S. E . Blackburn' 
S.I .C.E.;J bon. sec. to t he Society, wa.s read ProfeBSor Shelley' 
H .I .M . ..I!i., &c., in the chair. 'l'he author began' by describing aom~ 
of the woods used in turning, after which he gave an account of 
the lathe from the remotest to the present date- the chucka uaed 
for ~oth metal and ~~ood t urning-rlwelling on those chucks a.nd 
cutttnfr frnmee used an ornamental turning. Both the band-tool s 
anti shde rett tools were next described-the points which should 
be atteo.ded to when using them- also the different methode for 
supportmg the latter. Mr. B lackburn then described the methode 
of centrein~r circular work, viz., the ordinary, Mr. Kilburn's, and 
Mr. Hales' methods. H e then showed how the driving banda 
shou)d be joined, an~ ~oncl~ded hy giving an account of the acrow
cuttmg lathe, descnb10g S1r J. Whitworth's screw-cutting lathe 
nnd giving the rulo for finding the diameters of chan&e wheels a t 
the same t ime describing the uystem. A fter the r eading of 'the 
pape~, Professor Shelley passed a vote of thanks to Mr. B lackburn 
for bas paper, and made a few remarks. 'I'be meeting adjourn~:d 
at 6.15 p.m., after a vote of thanks being passed to Professor 
Shelley for having so kindly taken the chair. 

WATltRWOR~8 JK ~\?ST~ALtA.-'J;he following return to the 
order of Mr. Samms, gt v10g mformataon aa to the total expenditure 
!l'nd the ~nnua~ coat of maintenance, with other particulara 
10 connectaon w1th the old and new reservoirs wa.s laid on t he 
table of tho H ouse of Assembly on Tuesday; October 7th:
(1) The total expenditure on the Ho~e Valley Reser voir baa 
been £163,000, and on the 'l 'horndon Parle Reservoir £IJ7, 700. 
(2) On September 27th, of the present year, the former reser voir 
contained 32ft. 4in. of water. (3) The Government do not pro
J?C?Se to COJ?lplet~ the new reser voir by properly claying and other
w!se repMrtng at. (4) By_ the end of Februnry next reser voirs 
wa!l bo ready for, use at N orth Adelaide, Magill, Burnside, and 
Matcb~m. (5) 'Ibe annual amount received on account of the 
Adelatde Waterworks W l\8 £22,12.') 17s. 7d. i Suburb~n ditto, 
£14,001 15s. 7d. · P ort ditto, £2881 &. 7d.; Glenelg ditto, 
£1532 14s. 5d. (6) The receipt<! for the year 187!-80 amounted to 
.£40,541 16s. 2d., and the expenditure to £23,387 4s. 4d., making 
the total net receipts £17,154 Us. l Od. The interest paid during 
the year was £23,914 1&. Sd. , making n total amount paid on 
account of interest above receipts ot £6760 6s. lOc.l. (7) and 
(R) Tho cost of collection wns £1985, and of management and 
other incidental oxpenaeR, £ 21,402 4s. 4d. (9) The smallest 
rrtua.n tity of wn.Ler &tored in the H ope Vn!Jey l1eservoir during 
1878-9 was 9,000,000 gallons on April 28th, 1879, and at 'fhorndon 
Par~ l{eservoir. 60,750,000 gallons, on May 2nd of the 11ame year. 
(10) The quantaty of water stored in the H ope Valley Reeen•oir 
was, on Se~Lember 29th, 1870, 264,500,000 aallon1, and in t hat of 
Thorndon P ark, 120,450,000 gn.llons • 
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PRICES CURRENT OF IRON AND STEEL. 
Tne: following prico.~ nro corrootod up to lalt ul"ht, but It should bo 

bl'lrno In mind th 1t In mnny C:\803 mnkora lli"O propnrod to quoto dltforont 
terms Cor apecinl contmct11. I t 13 obvlou11ly lmpo~~slblo to specify thoao 
cases and terms, or to glvo moro than tho mnrkot quotations and annkora 
prlcoa. n oa.dcrs should ulao rotor to our corroapondonts' letters. 

In at moat all ll'H\rkota prices at'll ndvanoln(C, and tho CoUowlng prices 
nro subject to ltnmodinto chango. 

PIG IRON AND PUDDLED BARS. 
SCOTLAND- £. 8. d. 

O.m.b.- No. 1 .. .. .. 9 2 0 
No. s.. .. .. 2 19 0 

Gtongarnock- No. 1 
No. S 

£ 8. d. 
s 6 0 
2 19 0 
s 2 0 
2 17 G 
s 2 0 
2 17 G 

Oartsherrio- No. 1 . . S 6 G Eglin ton- 'No. 1 . • 
No. 3 .. s 1 0 No. S .. 

Coltnoss-No. 1 .. .. :l 0 0 Dnlmolllogton- No. 1 •. 
No. s .. 

.At Ardrossan. 
No. 2 .. s 1 6 

Summl'rloo - N'o. 1 . . 8 6 0 
No. 3 • • 2 19 6 

Laogtoan-No. 1 . . . • S 5 0 
No. 3 .. 2 10 0 

Carnbroo- N'o. 1 . . 3 tS 0 
No. 3 .. .. 2 10 6 

Monkltmd- N'o. 1 .. .. 8 2 0 
No. 8 .. .. 2 10 0 

ChnrolbnU- No. 1 . . • • 8 2 o 
No. s .. .. o o o 

Olydo -No. 1 .. .. .. s 2 6 

Cnrron- No. 1 .. . • . • S 2 () 
Do. , speolnlly solootod .. 8 6 0 

No. 9.. .. .. 8 0 o 
At Grangomouth. 

Shotts- No. 1 . • .. .. 8 5 0 
8 0 0 No. S .... 

At Lolth. 
No. s 2 12 o 

Tho nbovo ot Gloagow, 
doll vombto nlongsldo. 

CLEVELAND-Prlcee at works-

Oovan- No. 1 .. .. .. 3 2 I) 

No. 1 .. .. .. .. .. 2 12 6 
No. 2 .. .. .. .. •• 2 10 o 

No. 9 .. .. 2 10 0 No. s . . . . . . . . 2 7 6 

At llroomlolaw. No. 4, foundry • • 2 4 0 

C•lldor- No. 1 .. .. .. !I 6 0 
No. S . . . . . • S 0 0 

No. 4, forgo .. .. 2 5 0 
Mottled .. .. 2 2 6 
White.. .• 2 2 6 

At Port Dundoa. Thomaby, No. 8 .. 2 12 G 

'MON WOOTus rnR&- Trodcgnr No. 8 tfn.plato pig Iron, 60s. Od. at works, 
toas 2l per cont. discount. 

11 TNdognr No. S foundry pig Iron, 60s. Od. do. 
£ 8 . d. £ s. d. 

W.u.ES- No. 2, !.o.b., Newport.. .. 2 16 0 to 0 0 0 
Forgo, at works .. .. .. .. 2 16 0 to S 0 0 

40s. per ton for mil quality. 
Common pig, nt works. 2 15 0 to 0 0 0 

D&RBYStllR&- No. 1, at Shoffiold . . 2 4 0 to :l 6 0 
No. S • . . . . . • • 2 0 o to 2 4 0 

LANCASHIRE, dolivorod In :Mnnchcstor- No. 8 2 16 0 to 0 0 0 
v. .. ., .. No. 4 2 16 0 to 0 0 0 
JS. . II. i\fossolmoun .. .. .. .. 6 0 0 to 0 0 0 

llloSJlr&. WntTW~LL nnd Co.'s Stockton not prices (on trucks) nro
" Thornnby " No. •I fnr~eo, .£S lOs. Od.; 'B Thoma by," £3 lGs. Od. not. 
Thorllf\by homatlto (Dossomor), £4 68. Od. 

Ur:MATtT!:, at works, 2~ dis. for prompt cash. 
.liiUiom "Dossomor "- No. 1 . . . . . . 

No. 2 . . . . . . 
No. S .. .. 

Ordlnnry No. 8 .. 
No. 4 . . . . 
No. 6 . . . . 

Mottled . . . . .. 
White . . . . .. 

~h\Typ<>rt Homatlte>-No. 1 
No. 2 
No.3 
No. 4 .. 
No.6 .. .. Motuod nnd wblto 

"Boasomor "- No. 1 .. 

Puddled B a.r-

No.2 .. 
No. s .. 

.. .. .. .. 

.. .. 

.. .. .. 

.. 

.. 

.. .. .. .. 

.. 

.. 

.. 

.. 

.. .. 

.. .. 

.. .. .. .. 

.. .. 

.. 

.. 

. . s 10 0 
8 7 6 

.. s 6 0 
s 6 0 

.. 8 4 0 
0 0 0 

.. s 0 0 

.. 8 0 0 

.. 8 10 0 
8 7 6 

.. 3 6 0 
8 6 0 
s 6 0 

.. 8 6 0 
2 12 G 

.. 2 10 0 

.. 2 7 G 

w .t.L&S-RaU quo.llty, nt lfOrkll . . • . £4 0 0 to 5 0 0 
CLEV&LA!oo'D, dollvorod .. .. .. .. S 16 0 to S 17 6 
Pox, H &AD, ~nd Co., 16in. , plate quality, 

per ton . . . . . . . • . . 4 10 0 to 0 0 0 
LA~CA8111R&-Poarson and Knowles Conland 

Iron Co. .. .. .. .. .. .. 6 10 0 to 6 0 o 
OLA~oow, f. o.b. . . .. .. .. .. 7 0 0 to 7 10 0 

MANUFACTURED I RON. 
Ship Plates-

P eARSON & KNOwLes Co., bost, 2l dis. for cash .. 
0LASOOW, f.o.b. .. .. .. .. .. £7 10 
W ALSI!- At works, not . . . . . , . . 7 6 
Fox, H eAD, & Co.J at works, c1111h loss 2l-

Ship or bdd,go p intos (A) . . . . . . 

l>!IIBt pl:\tos ( A ) .. .. 
MAST 

13cst .. .. 
Hct~t host .. 
Superior do. ( AA ) .. 

) I MIT 
Bo1>t boat host .. .. 

eou er Plates-

.. .. .. .. .. .. 
.. •• 

.. .. .. 

.. 

.. 

.. .. 

.. 

W&LSII .. .. .. .. 6 6 
Pt:AR.SON nnd KNOWL£81 to 6 owt. each pbte 9 10 

Do. bc8t ~ .. .. .. .. 10 10 
Do. troblo best . . . . 12 10 
Sheffield .. ..£10 6 

.. 8 10 0 
Oto800 
OtoOOO 

8 0 0 

.. 8 10 0 

8 10 0 
ll (I 0 

•. 9 10 0 

.. 11 0 0 

Oto006 
OtoOOO 
otoooo 
OtoOOO 
0 to 12 10 0 

2• per cont. discouni for cash. Tho Po.'\rson nnd Knowles Co.'s prices 
or fin ished Iron Include delivery at station In Liverpool, l\Janchester, or 
Wl\rriugton, ln lots of not less lhnn 2 tons, or froo aloll81fido at Liverpool 
In Iota of 10 tons ond upwards. 

BOWLINO and Low Moon-
TorrnB in o:\ch coao 2l dis. for CAAh lu payment of monthly IIOCOunt.A, 

or 1l per cont. dis. for cash In llou of three months' bill. Tho 
Low Moor Co. nnd tho Dowling Iron Co., Limited, deliver In 
London a t lOs.; Liverpool, 78. 6<f. ; nnd Dull, 68. per ton extra. 

£ • . d. 
Undor 2l cwt. eRCh . . . • • • . • per cwt. 1 2 0 
2i cwt. and under 3 cwt. • . • . • . . . 1 8 0 
S owt. " !ll cwt. .. .. .. .. 1 6 0 
3~ cwt. 11 4 cwt. .. .. .. .. 1 7 0 
4 cwt. .. 6 cwt. .. .. .. 1 10 0 
6 cwt. " 6 cwt. .. .. .. 1 1a 0 
6 cwt. ., 7 owt. .. .. .. .. 1 16 0 
'1 cwt. and upwards . . . . . . . . . . . . 1 19 0 

Plalcs exceeding Oft. \'1/ldo, 29. per cwt. oxt m. All plates d HJorlng from 
a squnro form 01· rogulnr tnpor, or whon ovor 20 per cont. is cut o.wny, 
oxtl't\ per owt. 3s. 

"Bowling" woldloss hoops, for etrongthoning boiler flues, 
£1 H e. per cwt. 

T A TLOR BRos.' boUor plnt08 Gd. per cwt. loss ; tholr terms oa 
!tow :Moor. 

"AIOJoriiiOOR" (E. T . WRIOOT and SONS). Best, to 5 owt., ) 
to 4ft. Gin. wide, Md to 82 auporllclal foot, per ton ~ 0 10 0 
at WOI'kll . , . . . . . • , . . . . . ) 

Bost best .. .. .. .. .. .. .. 10 10 0 
Dest best bot~t, to 4 owt. .. .. .. .. .. 12 l 0 0 

Special, to 3 cwt. .. .. .. .. .. .. 10 o o 
Uell11l oxtma !or overweight, akotchcs, &:c. 

BAUROIV8 nnd 80NII-
D.J3.ll . Dloomftold pintos .. .. 

,. Doat plntoa • . • • . . 
,. Dost boat plates . . . . 

.. .. 
Fox, n &AD, and Co., at worke, cub toea 2l-

BoUcr eboll pintos, boat bollor . . . . 
Flllnging pintos, host best boUor . . . . 
D o., special quality, bc~t best bost boiler 

.. 

.. 

.. 

.. .. 

10 0 0 
.. 11 0 0 

12 0 0 .. 

.. 
0 0 0 

.. 10 0 0 
11 0 0 

8 10 0 OLAJIOOW, t .o.b. .. .. .. .. £8 Os. to 

Angle Iron-
BowLINO nod Low MooR torm11 M abovo. per cwt. 
L nnd T lrou , nnt oxcoodlng ton united Inches . . . . 1 2 0 

Ji'or each nddltlonal ncb extra por cwt., Is. 

BARROWS nnd 80NII -
D.ll.ll. beet onglo Iron, nt works.. . . 

P EAMON and KNOW Lt."!- loss 2l por cent. 
from 1 by 1 by i to 8~ by a •• por ton .. 

llr~t boUor do., J)OI' Lon .. .. .. 

• 

.. .. 10 0 0 

• • • • 

0 10 0 

g 0 0 

, 

THE ENG IN EER. 
WtiiT'InLL nnd Co., lou 2l dl.ecount, per ton 

& et . . . . . . . . . . . . 
.. 
•• 

llcet beet boUor .. .. .. .. .. 
.. .. 
.. 

'1 10 0 
!I 0 0 
ll 0 0 

"Mo!Otoon," at tho woru, up to eight unJtod Inches . . 
Best do. .. .. .. .. 

8 5 0 
9 6 0 

lloat botlt do. .. .. .. .. 10 5 0 
T·lron, M above, 108. extm. 

A.nglo and T bclril1 Sin. to 9ln., lOs. extra. 

JlOUND 04K-
0rdinary 

, " !lin. to l Oin., 208. cxtrn. 

.. 
Dost .. 
Double beet .. 
Troblo best 

.. 

.. 
.. .. .. .. 
.. .. .. 

.. .. .. .. 

.. .. .. 

.. 

.. 

.. 

9 2 6 
.. 10 10 0 
.. 12 0 0 
.. H 0 0 

CL&V&U .Nl) .. .. .. £7 08. to 
W 1wm-" Boat bollt" angles from 1 ~ x 1 i x 6·16 to Sin ... 

Alto T·lron, f.o.b. IC&s :lt nnd 1 per cent. 

7 10 0 
6 10 0 

Ousoow, !.o.b. .. .. .. .. .. £7 Os. to 7 10 0 
8 0 0 Anr:RDAI\E.. .. .. .. .. .. 7 0 to 

Bar Iron-
Low r.roon and DowLt NO, torma ns fua·platos, &c.-

Per cwt. £ A, d. 
Flt\t, round, or square, to S~ owt. . . 0 10 0 
Do., 8~ to 6 owt. .. .. .. .. 1 0 0 
Do.1 6 cwt. and upwards .. .. .. .. 1 2 0 
Il'lat~~-l !ln. by fin. nnd upwards.. , . . , 0 10 0 

" undor tln. thick to iln. .. .. .. .. 1 0 0 
" undor ln. to lin . .. .. .. .. . 1 1 0 
u under ln. .. .. .. .. .. .. 1 4 0 
!'Or 011ch tin. loss than 111n. wldo, oxtrn, lOs . per ton. 

Squaros-~ln. and upwards .. .. 0 19 0 
11 '1·1Ciln. .. .. .. .. .. .. 1 1 0 
11 lin. and 5·1tlln. .. .. .. .. 1 S 0 
.. lln. 0. 0. • • • • • • 0. 1 6 0 

Rounds-t in. nnd upwards . . . . 0 19 0 
" IJ.l6ln. and !ln. .. .. .. 1 1 0 
11 7·101n. 1md lin. .. .. .. .. 1 S 0 
" 6·16in. .. .. .. .. .. .. 1 5 0 
.. i ln. .. .. .. .. .. 1 7 0 

Rivet, prices M above. Chain Iron, 2s.; and best bara 
and rods, oxtm 3s. per cwt. 

"MONKOOR CROWK" (E. T. WRIOUT nnd SONS), lit the 
works, per ton-

Dare, ! ln. to Sin. round and square, or to 6ln. 8at .. 7 15 0 
8 IS 0 
9 16 0 
(\ 10 0 

Best ,. u ,. , ., 

Boat host ., " ., ., .. 
Rivet Iron, usual sl.zoa . . • . 

BeAt l>oat , . , . , , . . . , 
B.AcRnows and SoNs, at works, por ton short-

B. B. H. bnrs . . . . 
ROUND O.u , DUDLEY, per ton -

Ordinary bars.. .. 
Sl.uglo bost .. 
Uvublo boat .. 
Treblo best .. 

.. 

.. 
m ve t, troblo best .. 

Merchant Bars-

.. .. .. 
.. .. .. 

.. 

.. 

.. .. .. 

.. 

.. .. .. 

. . 10 10 0 

.. 8 0 0 

s 12 6 
10 0 0 
II 10 0 

.. 1:l 10 0 

.. J4 10 0 

WmTWr>LL nnd Co., f o. b. works (2~ diM. for C118h), per ton-
Crown quality_ .. .. .. .. .. .. 7 10 0 

Boat . . ~ . . . . . . . . S 0 0 
Ship rivet Iron .. .. .. 8 10 0 

Crown qunlity, "Thoma by" . . 9 o 0 
!Jest .. .. .. .. 10 0 o 
Bc8t bost . . . . . . . . . . . . . . 10 0 0 

Dotall epcclficntlons from warehouse lOs. per ton extm . 
Common Welsh bnra, £6 f.o.b. South Wales ports, net cnsh . 

Best, .£~ 15s. to £G :Is . 
Tbe PuRSON and KNOWL£8 Co.-

Flats, from 1 in. to Gin. wldo by lin. thick and .tpwarili: i 0 0 
Rounds 11nd squl\l'cs, from ~in. to 3in. . . . . . . i 0 o 

llo3t, lOs.; best best, :SOs.; troblo best, GOs. per ton ex trn. 

Sheet,- £ a. d. 
" MONKOOR" (E. T. WRIOllT nnd SONR), to Sft. by 3ft . 

20 w .g., per ton at works . . . . .. .. 
Best . . . . . . . . . . 
Dcst best . . . . . . . . 

BARRows and SoNs-
D. B. EI . shoots .. .. .. 

., boat do. .. 
best best do ... .. 

.. 

.. 

.. .. 

0 0 0 
10 0 0 

.. II 0 0 

10 0 0 
II 10 0 
ll! 10 0 

E. P . and W. BALDWIN, pot· ton,nt works-
Brand "Sovom," Aingles to 20 w.g. , usual sizes 0 0 0 

,. " Baldwin-Wildon" D . . . . 0 0 0 
" ,. ., DD o o 0 
II .... non .. ooo 
" 11 .. D chnrconl . . 0 0 0 
11 ,. ., } ; B ch:~rconl . . . . 0 0 0 

Doubles 21 to 2<1 w.g., S011.; nnd trebles 25 to 27 \v.g., 
00~. por ton oxtt·a. Torma ns usual. 

" E P nnd W U" bost chnrcotll l C.. . . pot· box 
"Wildon" I C.. .. .. 

0 0 0 
0 0 0 
0 0 0 
0 0 0 

" Unicorn" charcoal I 0 . . . . 
" Arloy " ~ tin .. .. .. .. 
"Sto\\T" coke tin .. .. 0 0 0 

J osr.PIJ TtNN, C.£., Ashton Iron Rolling Mills, Drisloi-
F:xport qunllty, s ingles, l~ondon . . . . . . . . 0 0 0 
Galvanising nnd corrugating 8hc11t~. do. . . . . 0 0 0 
Working up shoots for kc,'llnnd drums . . . . 0 (I 0 
lltlld qul\llty stoolsbcota . . . . . . (I 0 0 
SpecL'Il q m\lity do. .. .. .. 0 0 o 

Doubloa nnd lattons usunl oxtros. 
W ALI:II-Trc rorcst 'l'ln·plnto Works-

Coked tin, nt CardiJT, 2:N!. in London. 
Lydnoy-Cht~rcoal tin, 1 C . . . . . . £0 i) 0 to 0 0 0 

Torno.. . • . • . . (I 0 I) iu 0 0 0 
Coko tin . . . . 0 0 0 to 0 0 0 

Swanson .. .. .. .. .. .. 0 0 0 to 0 0 0 
Ondly's Abordaro coko . . . • 1 2 0 to 1 4 G 
lkst chnrconl .. .. .. .. 1 8 0 Lo 0 0 0 
111oni.ston, nt works, coke . , . , 0 0 0 to 0 0 0 

Tho P EARSON and KNOWLES Co.-
Singles, from 1 to 20 D. W.O., nnd 12in. to S6in. wide 0 10 (I 

Dust and best for gnlvl\nlslng, lOs. per ton oxtrn; best best, aos. 
CnowTIIER DROR. and Co.-

T in Sheets- " Lion & Crown," Kidderminstor-
Coko, 11nnonlod.. . . . . . . Singloa, per cwt. 81 0 0 
Chnrconl do. . . . . ., 3\l 0 0 
Dost chl\rconl do. . . . . . . ., . . SS 0 0 

Doubles lo 24 w.g., 1s . Od., nnd lnttous to 20 w .g., 
3s. per cwt. oxtra. 

P atent Ooated Sheets-
No. 8 load . . Singles, per cwt. . . 0 18 0 
11 tomo.. .. ,. ., 1 3 0 
Ohnrconl torno . . ., ., 1 G o 

J)oublcs lo 24 g .. 18. Od. LAttons to 26 w.g., Ss. po1· cwt. 
oxtm at works, less 2l por cont. discount. 

Wire- Rv L.AND8 llnOTU£1181 Limited, Warrington-

lies~ ~ Annonlod drown fencing wil·o, por ton-

.C10 6a. £10 His. £11 611. £11 16s. £12 15s. 
Nos. 6 7 8 0 10 

Delivered froo alongaldo ehip Liverpool, 2~ per cont. 

N all R od.s- OLARoow, f.o.b. .. .. .. 7 10 to o o 
CLf.\'ELAND .. .. .. .. 6 0 to 6 10 

H oops and Strip s ·PP.ARSON Md KNowu::s-
OrdlMry sll:os nnd gauges, up to 6ln. wide .. 8 10 0 

n est, lOs.; best bo&t, 30s. per ton cxtm. 
ROUND 0AK-

Otdlnary, not less than 10 w.g . .. 
Troblo best . . . . . . 

RaUs - Gusoow, f .o.b. 
CL&VELAND-11envy rnlls 

Light do. .. 

.. .. 
.. .. 

.. .. 
6 10 

.. 4 2 
4 10 

• . 6 10 

.. 0 2 6 

.. 14 0 0 
0 to 6 10 0 
6 to 4 10 0 
0 to 6 6 0 
Oto6 0 0 W A Ll'.s-Trodegnr J ron Company 

f.o. b. Newport. 
01'dlnnry quality of Iron mila abovo 60 lb. por yard in 260 ton lots, 

£ 6 16s. Od. per ton f. o.b. Newport, net cnsb. 
For colliery s idings, works, .CS 16s. to £4 7&. Gd. t>cr ton. 

Colliery brldgo rnll11, In 10-ton lots, not cnsh .L-6 6 0 
Jl'ishplr~t011, nt workA, any socUon . . . . 6 7/U to U 0 
Olrlnnd D ll flnngo rniJH, nt works . • • . 2 10 to 3 6 

• 

I 

I 
I 
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Ra.llway Oh&lre-Ouaoow, f .o.b .. . 
Pipee-Ou100w, t .o.b. .. .. .. 

.. 
• • 

. • 3 10 to 4 0 
• • 4 10 to 6 0 

STEEL. 
Sutrvi&Lo-At workii- £ •. d. £. •. d . 

ISJ1ring atccl .. 
Ordluury CMt rod8 , • 
Jll\lr uvora"o •tool •. 
!-hoot, cruuiblo . • . . 
b bcolM, Dc.iltomor .• 
t;ocond-clau tool.. .. 

.. .. 

.. .. .. .. .. 

.. .. 
.. 

ll011t ~<pociAI atceis . . . . 
n. llfushot'upoclal tool11lccl. . .. 
Fino rolled, for clock 11pr1n(,'11, &c. . • 
Rails-Siomon•, at worlc.ll . . . . 

Beuomcr, ordinary, at works 

0 5 0 W I ll 0 0 
. . 14 7 6 to 21 o o 
• • 24 0 0 to 3:! 0 0 
.. 20 0 Ot.oliO 0 0 
•. 12 10 0 to 16 10 0 
. • 30 0 0 to 1~ 0 0 
• • 48 o 0 to 75 0 0 
.. 140 o Oto!!~l 0 0 

.. 60 o o to 70 o e 
OOOtoOOO 
4 9 0 to 5 10 0 
G 0 0 W ti 10 II 

.. 
Do. superior . . . . .. 

WALES- .. Halls, f.o. b, Cnrd!Jl' or Newport 
Rnlis, nt works, llc88vmor . . . . 

6 15 
5 15 
5 15 
5 0 
0 0 

O to60 0 
0 to G o 0 

~lf;~Y d'ereoti~o. C1;;dllf o~ No~rt : : 
Swot colliery bridge m.U, \YOrke . . . . 

)it D OI.EIIImOUO 11-

o to 6 0 0 
o to 0 0 o 
o to o 0 0 

l:;tool ralls .. .. .. .. .. .. 4 17 0 to 6 0 0 

MISCELLANEOUS METAL!:>. 
Copper-Chill ban 

llrltl.eb cako and Ingots 
llc11t sotcotcd 
Driti!lh t~hcots, strong .. 

Tin--Stmits .. 
llritlllb blocks . . . • 

.. .. .. 

., bars 
,. roll nod, In blocks .. 

Lea.d-Engllsh pig •• 
Spnnish do. . • . • 
~beet . . .. . .. . 

.. 

.. .. 
S pel ter -SUesiD.n 

t::ugUah . . . . 
Zinc - Engll.eh sheet 

.. .. 

£ 8. 

.. per ton 66 6 
. . 70 0 
.. 72 10 
• • 711 0 
.. ll! 10 

.. .. 
•• 

.. 

.. 

.. 

.. 

.. 

95 0 
.. 97 0 

9fl 0 
18 0 
li 0 

.. 17 15 

• 19 10 
.. 00 0 

24 0 

d. £. e. d. 
0 to ti6 16 0 
0 to 72 0 0 
0 t o 73 10 0 
0 tv ill 0 0 
0 to 9~ 10 0 
0 tu 97 0 0 
0 to OS 0 0 
0 tv 100 0 0 
Otouo o o 
0 to 17 7 6 
0 to 18 0 0 
o to 19 15 0 
0 to (10 0 0 
0 to 2·1 16 0 

Quicksilver . . • • per bottle 7 0 Oto700 
P hosphor Bronz&-pcr ton-

llcnrlng moW XI .. .. .. 110 0 0 to 00 0 0 
Othor nlloys .. .. .. 115 0 0 to 130 0 0 

Dcst ro6nod groin nickel, per lb. , less 2t m onthly account, Ss.; squnro 
nickel, per lb., 28. l Od.; Inferior qualities, per lb., !!a. Od. min. 

-
COAL, COKE, OIL, &o. 

Coke- £ s. d. £. d. d. GlMgow-Por cwt ., f. o.u.-
<;lovolund, nt ovens 0 0 6 - 0 01 Ell coni, per ton 0 7 6- 0 7 !l 
Dorby"hll'o . . . . 0 10 l.l- 0 14 0 llfuin.. . . o 7 tJ o 7 o 
Shcftlcld .. .. 0 14 o-o 10 0 Splint .. .. o s ll 0 S 0 
'l'rodognr . . . . 0 !J 6-0 0 0 Smithy . . 0 11 U-0 ll! ll 
Wnlcs-llhonddn. 0 11 0- 0 12 0 LauC118hi.J'e>-Wigan pit plicos-

Coals, boat, por ton- Arley . . o 9 o-o 9 6 
South l)ut'luun . . 0 l.l 0- 0 11 0 Pemberton 4ft. 0 6 li-0 7 0 
Derbyshire - l•'orge coal .. (I 6 ll- 0 0 0 

Do.~t, at pit& . . 0 8 0-0 11 0 Burgy . . (I :s !l-0 4 :1 
Coll\•crti ng 0 7 6-0 I) 0 Stnck .. .. 0 :l li-0 3 3 
Slncot . . 0 S 3-0 o 0 Oils, tun-

South Yorkshlre>-At tho pits- Lard oil .. 42 (I 0-H 0 0 
Uroncb .. .. 0 It 0-0 14 9 Linseed .. .. 28 6 6-1!0 0 0 
Sllk~toM,hOU80 0 11 o-o 13 0 Palm nut . . . . :l\l 111 0-0 0 0 
Converting .. 0 9 0- {1 11 0 Rangoon engn.,gnl. 0 0 0-li 0 0 
Steam coni• .. 0 6 ll - 0 G 6 Rnpcsced, brown 2!1 1~ 0-0 0 0 
Slack t .. .. 0 S 0 0 5 6 ,. Engl. p'\lc 30 o o -:n 0 0 
Wale~, through.. 0 6 6-0 0 0 Petrolcum,refin '<i 

l)to.\m, 1M~ 2t. . 0 0 0-0 7 0 (per gal.) . . 0 0 i ~ 00 0 0 
llomc, nt port 0 6 0-0 8 S Ta.llow, old, P. Y.C. 4:1 •> 0-00 0 0 
Smnll &tonm . . 0 1 6--0 2 6 ,. uew ., 45 0 0-<JO 0 0 

• Supplied to rnu,~ay companies and largo wo1ks. t In Ulany C3JlCtl it 
is not brought out of tho llilM. 

PRICES CURRENT OF TIMBER. 

Teak, load . . . . . . 
Quebec plno, 1•ed .. 

yellow .. 
pitch .. 

Onk .. .. 
lllrch .. 
Elm 
Ash .. .. 

Duntsic & Mom I. onk 
)t'ir • • • • • • 
" undorsl7.od .. 
II Jtigt\ " " 
, t:iwcdlsh .. .. 

W11inscot, Hlgn, log .. 
Mnstl!, Quebec rod pine 

Kowrlo,load .. 
Oregon .. 

Lnth, Unntl;lc, ftlthom 
t:it. l'etorbburg. 

Dt:.u~, per 0, 12ft. by 
:l hy Oiu. :-

£ 8. .£ l:l. 
!I 1(1 10 10 
s 0 4 6 
s 6 :; 0 
S 'J/G ~ 0 
4 10 6 6 
s 10 4 10 
3 10 4 15 
3 6 4 6 
:! 10 b 0 
2 ~ 4 10 
1 10 :l 0 
ll 10 4 0 
1 10 2 6 
2 10 6 0 
4 0 6 0 
7 0 8 0 
(i 0 7 10 
4 0 6 10 
b 0 7 0 

Quebec, plllo 18t .. 13 0 
" 2nd.. 9 0 
,, 3rd . . 7 0 

Canarla, spruce lat. 10 0 
3rd nnd 2nd 6 10 

New Brunswick . . 6 0 

23 10 
H 0 
9 0 

1:! 0 
8 0 
7 10 

16 0 Arehnngcl . . 9 0 
St. Potcl'l!burg 12 0 
Pinland .. 7 10 
Wyburg . . 8 10 

14 0 
9 0 
0 10 

.e s. £. e . 
Christian in . . 0 0 0 0 
Other Nonv11y .. 0 0 0 0 

Battens, nll sorts . . :; 0 7 I 0 
Ft.OOR£NCBDS.sq.oflln. 11. d. 11. d. 

Firt,t yellow .. .. 10 0 1:1 0 
, while .. S 6 ll 0 

Second q uali ly . . 7 0 ll 0 
STAVIiS, p. stoudnrd :\r. £ a. .£ s. 

Quebec, pipe . . . . 55 0 60 o 
.Puncheon lr• 0 16 0 

llaltic, cruwu pipe .. l70 0 lib 0 
Brack.. . .120 0 130 0 

liARD Woous : 
Dox, Turkey, p. ton 6 0 

Cedar, Cubn, sup. ft. 
llonduras, &:o ... 

Ebony, Ceylon, ton 
Znn~bar. &c. 

Ugnum \'itm .. 
Mu.hogo.ny, Culx1, 

t<upcrfici.'\1 foot. 
St. Domingo, cur. 

~. d. 
0 4 
0 4 
£ 8. 
5 6 
•1 0 
6 0 
II. d. 
0 6 

20 0 
"· d. 
0 4! 
0 4t 
£ 8. 

17 10 
9 0 

10 0 
II. d. 
0 8 

average . . 0 G~ 0 0 
l\1exiC3Jl, do. . . 0 4 0 ~ 
Tob.\Sco, do. . . 0 4l 0 6 
Hondurns, do. 0 l 0 6l 

Walnut, ltnli..'\D 0 4 0 6 
Satin, St. Domingo, 

foot . .. . . . . 0 7 1 0 
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