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THE TREATl\iENT OF SILVER TAILINGS 
IN NEVADA. • 

By T . .l!:GLESTON, Ph. D. 
I N every silver mill there are two streams, dis­

charging one from the battery, and one from the 
~ettlers . As they are treated differently, different 
names are given to the r esidues which accumulate 
from them. The pulp which runs out of the settlers 
and agitators is called "tailings." That which 
comes from the stamps, and is not deposited either 
in the pulp or slime vats, is called "slimes" or 
" slums." The t ails have been in contact with 
mercury, the slimes or slums have not. There are 
thus slimes from the slime vats in the mill, which 
are treated with the pulp, and slimes outside of the 
mill, which if caught are collected in reservoirs. 

The part ef the pulp which has been reduced to a 
slimy condition in the pan, is called pan slime: and 
hence there are three kinds of slimes : mill slimes, 
collected in the slime vats of the mill, which are 
treated in the pans ; battery slimes, which are the 
overflow of the slime vats ; and pan slimes, which 
discharge from the agitators with the tailings, and 
are only accidentally separated from them in the 
lower parts of large reservoirs. The battery slimes 
are usually allowed to escape, or are caught in large 
r eservoirs below those for the tailings. The pan 
slimes and tailings are treated together in concen­
trators, or on blanket sluices principally, to catch 
the mercury and amalgam, and heavy particles of 
ore, and the concentrates are t reated in pans. 

If the ore has been properly worked in the pans, 
no gold or silver can be extracted directly from the 
tailings and pan slimes. It is in the state of sul­
phurets, which cannot be separated without thorough 
oxidation, produced either by roa~ting, by chemical 
action, or long exposure to the actwn of the weather. 
They contain, however, a certain portion of mercury 
and amalgam, and sometimes sulphurets containirg 
gold which will pay to concentrate and separate. 

The battery slimes are poorer than the ore, but 
they generally will assay about 60 per cent. of its 
value. They contain proportionately much less 
gold than the ore. The quantity of slime depends 
upon the amount of water used in the battery, the 
method of settling, and the quantity of clay in 
the ore. With hard ores, the amount of si imes in the 
best mills will be 2 to 3 per cent., with soft ores it 
will be more than double that quantity. ' Vhatever 
gold there is in them is very flaky and likely to 
float; the ail ver is in a very fine state of division 
and also likely to float, and is also to some extent 
in the form of salphurets. The slimes are worth 
from 15 dols. to 20 dols., and often more, and eau 
be profitably t reated. \V hen water is scarce the 
slimes are very advantageously treated without any 
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special arrangement being made for it, as all the 
water from the slime vats is pumped up with the 
slimes in it, and passes again through the mill.* 

By this method, there are no battery Rlimes. It 
is well worth consideration whether this method 
would not pay even when water was plenty. The 
amount of water to be paid for would be less, and 
the gain in yield would probably more than pay for 
the pumping, if properly managed. 

The pan tailin gs and slimes could be caught with 
a sufficient number of tanks, but the mills have not 
usually been built with r eference to it, and could 
often not be altered, as there is generally not 
sufficient space around them for the purpose. Fre­
quently the slimes are not valuable enough to 
justify much expense, so that in most of the mills 
only a rough attempt is made to catch the mercury 

'fHE WOODWOR'rH SLUICES AT D.AYTON, NI£VADA. 

and amalgam, and very large quantities of them go 
to wa~te. 

The treatment of the slimes varies but slightly 
from the treatment of the ore, differing only in 
these respects, 1Jlat pans of much larger dimensions 
are used, and that the slimes do not require grind. 
• lDg. 

Generally the battery slimes are settled in a 
series of reservoirs. The richest material will 
always be in the first one. There are a large 
number of such slime reservoirs of great extent, 
that have been filled to the depth of 8 ft. to 10ft. in 
Dayton Canon, below Virginia City, Nevada, 
where a number of mills have been established to 
treat them ; but the best of them do not get more 
than 60 per cent. of the assay of the slimes, even 
where they use very large amounts of chemicals, as 
most of them do. The bullion produced is never 
fine, and is less so as the amount of sulphate of 
copper is larger. The loss of mercury is so great 
that some of the tail mills (as mills treating tailings 
and slimes are called) purchase ore to mix with 
them. This loss has given rise to the invention of a 
number of machines for saving it. 

:fhe tailings are generally treated in blanket 
sluices, the attempts to treat t hem on concentrators 
not having been successful. The sluices are troughs 
20 in. wide with sides 2 in. or 3 in . high, and some­
times 1700 ft. or 1800 ft. long, with a grade of 6 in. 
to 10 in. in every 12 ft. ; a number are usually 
placed side by side, generally three. Sometimes as 
many as 15 to 20 and even more are arranged 
together. They are covered with strips of coarse 
blanket, which are laid on the sluice, and can be 
easily removed to be washed. When the sluices 
are long, they are tarred on the underside to keep 
the blanket from rotting, in which case they are 
nailed to the sluice and swept. vVhen not tarred 
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they are taken up and washed. The tarring is done 
by drawing the blanket over a bath of hot liquid tar. 

As the stream of tailings runs over these blankets 
the heavier portions are caught; the lighter portions 
are washed away. The loose blankets are taken up 
at intervals of about 12 hours, and washed in tanks, 
the tarred ones are cleaned by a man who walks 
over the blankets, brushing the surface lightly with 
a broom, thus disturbing and distributing the 
material, and aiding the action of the water. The 
material caught in the blankets is thus swept 
into under sluices beneath the main sluice, and is 
caught in tanks. 'Vhile the blankets of one sluice 
are being cleaned by washing or sweeping, the 
stream is t urned on to the others ; so that whatever 
the number of sluices required to do the work may 
be, there must always be one more. 

These sluices are sometimes owned by the mi11s, 
but generally by contractors; they usually cost 
about 1 dol. per foot, including the blankets. The 
concentrations from both kinds of blankets are worth 
from 18 dols. to 30 dols. per ton, and are treated 
• m pans . 

What passes the short blanket sluices is generally 
accumulated in r~servoirs. Below Virginia City, 
there are immense quantities of these tailings, 
collected in artificially constructed r eservoirs, from 
which when they are full the water is turned off, 
the dam and the sides r emoved, and the material, 
which soon becomes thoroughly dry, carted to the 
mills for treatment. It is doubtful whether it will 
pay to s:1ve the r esidues of long sluices. As illus­
trations of the way this work is done, the Eureka 
lVlill and Wood worth sluices have been selected. 

At the Eureka 1\lill, the discharge from the 
agitators is run into a large tank from which it is 
raised by an Archimedean screw, 32ft. long and 
1G in. in diameter, which discharges into ~ head 
box 10 ft. long, 1 ft. wide, and 16 in. deep. This 
box has six gates which open on t o the same number 
of sluices built side by side, each of which is 1200 f.t. 
long. They are 20 in. wide, and are separated by 
strips of t in. board, 3 in. high. Five of these 
sluices are used at a time ; the sixth is held in 
reserve iu case of accident. The blankets are 10ft. 
to 12 ft. in length, and are not cut. They are tarred 
on the underside, and are fastened with five tacks at 
the upper end, and by a cleat tacked to the sides. The 
lower end is loose and laps over the blanket below 
it from 6 in. to 12 in. Every 200 ft. there is an 
opening across the sluice 3 in. wide, which is covered 
during the time the tails discharge over it, with a 
sheet-iron cover, which communicates with a trough 
1 unning across the sluice below. This opening is 
always placed at the bead of a blanket, so arranged 
that the lap of the blanket covers it while the tails 
are running. '\'Vhen the blanket is to be swept' the 
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cover is removed, the end of the blanket drops 
over the edge of the opening, and the blanket con­
centrates are carried into the trough below. The 
upper end of the sluice is swept every four h ours, 
the lower end once in six hours. Six tons of con­
centrates are collected in a day. It takes three men 
per shift of 12 hours to do the work. The concen­
trates here have the same assay value as the ore, 
and are tre<\ted in the same way with the addition of 
one third of slimes. 

The best example of long sluices is the 'Vood­
worth sluices of Dayton, Nevada, which were designed 
and constructed in 1874 by ,V. Il. Armstrong, for 
the Dayton Mill, of which he was superintendent. 
They are the largest which have ever been built, 
and are designed to treat all the tailings from 25 to 
30 mills in Gold Uaiion, or 262 stamps, being an 
average of two tons a day for each stamp. These 
are all collected in the sluice at the Bacon French 
Mill. This sluice is 18 in. square, 3~ miles long, 
with an average grade of 4 in. to the rod. It is 
never cleaned, but carries the collected tailings to 
the 'Voodworth sluices, of a portion of which we 
give a perspective view on th~ previo~s page, ~nd 
which are composed of 12 slmces, S, s1de by s1de, 
each one of which is 19 in. wide. They are 
separated by strips of wood 1t in. wide, and 3 in. 
high, and form together a table 22 ft. wide and 
1700 ft. long. These sluices have a grade of 2 in. 
to the rod, and are supported on trestles 4! ft. 
apart. For convenience of working, the group is 
divided into sections of 150 ft., but each sluice is 
continuous. At the head of the sluice the tails are 
discharged from the sluice A into a head-box B, 
made of two compartments included in the same 
structure. These are each 3 ft. long and 2ft. deep, 
and the whole width of the sluices. The bottom of 
the first one, B, is 20 in. above the bot tom of the 
sluice, and has three openings, 3 ft. wide and 4 in. 
high, which discharge into the distributing box C, 
which has 12 openings, 4 in. by 8 in., one for each 
sluice. All the openings in C are provided with 
gates D, so that all or any number of them can be 
closed at a time. In frout of the box B is another 
one E , of the same size and shape, which is fed by 
clear water, from the two lines of galvanised iron 
pipe F, 5 in. in diameter and 2156 ft. long on one 
side of the sluice, and on the other supplies it 
through the gate S, to the sille box H, which is Bi ft. 
wide and 10~ ft. deep, and carries the clear water 
to the head of the sections; it is consequently 150ft. 
shorter than the whole sluice. H ere it discharges 
through the openings L into boxes M, 6 in. by 6 i_n., 
which cross the sluice at right angles, and have, hke 
the clear water head-box E, a 3 in. round hole I for 
each sluice, which can be closed with a plug when 
the blankets are not being washed. These troughs 
are 1ft. above the sluice, and are supported on four 
inclined pieces shaped so as to leave the current 
free. At the end of each section, there is a slot Kin 
the bottom of the sluice, 3 in. wide and 17 in. long, 
closed by a sheet-iron cover, whic~ opens into .an 
inclined sluice 6 in . wide and 12 1n. deep, whiCh 
runs under the whole width of the table, and at 
right angles to it, and discharges into a trough 0 of 
the same size, which runs parallel to the table, and 
carries the concentrates to the reservoirs. This slot 
in the bottom of the sluice is closed when the sluice 
is working, and the blanket laid over it, as at the 
Eureka Mill. 

At the end of 1200 ft., there are ten settling 
tanks, 9 ft. long, 8 ft. wide, and 4 ft. deep, into 
which the sweepings are discharged. At the end 
of 1600 ft., there are two of the same size, and at 
1700 ft. two more, making 14 in all; 140,000 ft. of 
lumber, 24,000 ft. of blankets, 19,000 f t. of which 
are in use at a time, 2 tons of nails and spikes, and 
1600 gallons of coal tar were used in the construction 
of the sluice. The total cost of construction was 
21,501) dols. We shall give perspective views of 
the whole sluices in a future issue. 

(To be continued.) 

THE BELGIAN NATIONAL 
· EXHIBITION. 

(Concluded from page 124.) 
I I I. STEAM AND OTHER E NGTh"ES. 

THE Exhibition contained a large collection of 
steam engines, over fifty in ~11, ~esides ~team :pumps, 
all the more important bemg m mot1on w1th . the 
exception of the winding engines. After an examma­
tion of the whole it must be said that the avera,r;e 
excellence attained both in workmanship and 
design was very high. It seems natural to suppose 
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that an exhibition of this kind should fairly r epre­
sent the industries of the country in which it is held, 
and if this be so in this case, it is very much to the 
credit of the Belgian engine makers that they can 
make such a good show. Naturally there are a few 
whose zeal for economy has outrun their discretion, 
but it cannot be doubted, on the other hand, that 
if we had a similar exhibition in London we should 
find not a few whose discretion had not admitted of 
any zeal for economy at all. The workmanship of 
the engines was in some cases first-rate, and in the 
great majority of cases very good. As to the 
general characteristics of B elgian engine design, 
they do not appear t o differ much from the charac. 
t eristics of Continental design generally. The 
under bedplate is practically abandoned in favour 
of some fonn of direct framing between cylinder 
and bearings- slipper guides and crossheads have 
made way for bored guides of satisfactory area. 
The use of separate steam and exhaust valves for 
each end of the cylinder (four valves in all, that is), 
is the rule, the employment of a slide, or of a main 
slide and expansion valve, the exception. The use 
of the governor to determine the point of cut-off, 
lastly, has become almost universal- scarcely any 
stationary engines were shown in which the cut-off is 
not varied automatically in this way. 

After this much of introduction we may proceed 
to describe some of the chief engines exhibited at 
Brussels ; commencing at the north end of the build­
ing and working our way southwards. The 35 horse 
power engine driving the machinery of the agricul­
tural section was made by the Grand Hornu Works on 
\Vaay's system. It has a fork bedplate, with double 
bearings for the crankshaft. There are four slide 
valves, working longitudinally, all on one side of the 
cylinder, the steam valves above the exhaust. The 
exhaust ~lides are worked from the crosshead, 
moving, therefore, only at the ends of the stroke. 
The principle of the automatic cut-off resembles the 
Correy gear used by ~1essrs. Powell, of Rouen, and 
illustrated in our columns,* but the details vf the 
disengaging gear seem far too light to last. 

Passing over a neat engine with Sulzer valves, 
shown by l\1. L. van Acker, of Brussels, and a 
type of engine introduced by ~1r. P. J. Raze, 
with four single-acting trunk cylinders for eight 
horse power-rather a good allowance-we come to 
the Seraing exhibit, which was a very large one. The 
largest engine exhibited by the " Societe J ohn 
Cockerill" was, as usual, a pumping engine. This time 
it was a compound engine of l 000 (maximum) indi­
cated horse power, ordered for the Mansfield Copper 
I\iines in Prussia, the engine whose forgings we 
have already mentioned. The cylinders are inverted 
and placed at the top of the machine, working down 
to a steel rivetted crosshead, from the outside of 
which connecting rods work, driving crank-pins on 
t he outside of the immense flywheels. The cylinders 
and guides are supported by cast-iron braced fram­
ing. The middle part of the crosshead works, by 
links, the main beam, which is of steel, braced, and 
the journal for which is placed so as to give the 
pumps about two-thirds of the stroke of the engine. 
The beam gudgeon is carried on cast-iron brackets, 
and under its centre is a hydraulic ram for lifting 
the beam or supporting it if necessary. The normal 
speed of this machine is intended to be about eleven 
strokes per minute, at which speed it will lift 
456 cubic feet of water per minute, and give an 
effective horse power of 650. Besides this large 
engine, the Seraing Works exhibited two marine 
engines. One was of the ordinary inverted compound 
type, of 400 indicated horse power, which w.e illustrate 
elsewhere in the present number, and wh1ch, there­
fore, we need not describe here. The second 
marine engine (both these machines were shown at 
work) was the compound paddle engine, of which 
we published a two-page engraving in our number 
of the 15th ult ., and which we described at the 
time (vide page 320 ante). . 

The following leading dimensions and. partlC~lars 
as to the large pumping engine may be 1nterestmg : 

M ansfield Pumping Engine. 
Diameter of high-pressure cylinder .. . 

, low , , .. . 
Stroke of pistons . .. .. . . . . .. . 

, pumps . . . . .. . . . . .. 
Diameter of flywheels .. . . . . .. • 
V\t eight , (2) . . . . .. 
Diameter of flywheel shaft bearings ... 
W eight of flywheel shaft . . . . .. 

45.2 in. 
74.7 in. 

10ft. 11 in. 
6ft. 6.7 in. 
29ft. 6.3 in. 

64 t ons 
21.7 in. 

11.65 tons 
, beam (Bessemer steel) with 

gudgeons . . . ... . . . . . . 41.3 t ons 
Length 0£ beam between centres ... 42 ft. 10 in. 

*See ENGINEERING, vol. xxv., page 491. 
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Depth of beam in middle . . . . .. 
Diameter of beam gndgeon (bearings) ... 
Len~th of each bearing . . . . . . . .. 
Loact hung from beam (to r epresent pit-

14ft. 
23.62 in. 
39.3 in. 

work for 725 ft. deep) . . . . . . .. . 34.5 tons 
1\Iinimum number of strokes per minute 4 
Total weight of machine... . .. . .. 403 tons 

The Couillet Company's exhibit adjoined that of 
the Seraing Works. Their chief machine was the 
winding engine said to be able to indicate 1200 horse 
power, which we illustrated on page 374 of our last 
number. T he same firm also exhibited a neat hori­
zontal engine with cylinder 15.5 in. in diameter and 
31.5 in. stroke, having cut.off variable from 0 to 92 
per cent. of the stroke by the governor, which acts 
on a cast-iron valve working behind (brass) main 
slides. The cut-off is effected by steam pr~ssure as 
in the Zimmermann engine at Paris. This eng ine 
has a flywheel 11 ft. 6 in. in diameter weighing 
4 tons, and an air pump 7. 9 in. in diameter with 
15.7 5 in. stroke. 

The Company" des Produits Flenu" (~Ions) also 
exhibited a large double cylinder winding engine 
(680 indicated horse power) somewhat similar to 
the Couille1. engine, but wit hout a governor, the 
cut-off being only varied by hand. This firm is one 
of the few who have used a marine ended connecting 
rod in a stationary engine, the use of some form of 
gib and cotter adjustment being pract ically universal. 
The same firm also exhibited a large ten-bladed 
Guibal fan, driven by a very old-fashioned little engine 
with a spread-out under bedplate, and double-bar 
guides of such dimensions as were used before engi­
neers had found out that guide pressures had to be 
looked after. 

The firm of ' Valthere Libert and Co., of L iege, 
seems to be under the direction of i\Ir. ,V. Libert, 
''charge du cours de construction mecanique a 
l 'Univer site de Liege," the author, we believe, of 
a useful treatise on applied mechanics. 'V e cannot 
congratulate the firm, however, on the particular 
application of mechanics made in a very old­
fashioned and somewhat roughly made geared wind­
ing engine which they exhibited. I t was a long way 
behind the general standard of Belgian work. 

JYfr . . H . Bollincx, in an engine on the whole neatly 
designed , which he used for working an air-cooling 
machine, adopted a plan in his valve gear which is, 
we see, used by a good many BeJgian engineers, 
but which very seldom works out satisfactorily. 
The steam valves are worked by cams on the lay 
shaft beside the cylinder, and the governor has the 
work of moving these cams longitudinally on the 
lay shaft in order to vary the cut-off. Besides giving 
the governor a most undesirable amount of work to 
do, this plan generally seems to lead to consider­
able clumsiness in the valve connexions, and 1lr. 
Bollincx's case is no exception to the rule. 

1\lessrs. Ha.nrez and Co., of Monceau -sur-Sambre, 
showed two engines fitted with ~1r. R. Zimmermann's 
valve gear, a very neat type of trip gear working 
double-beat valves about which we shall have more 
to say in connexion with one of the Dtisseldorf 
engines. The larger engine is a 500 indicated 
horse power winding engine, in which we noticed 
that the makers used a separate (Porter) governor 
for each cylinder, inst ead of only one for the two. 
The smaller engine is a stationary engine, indicating 
80 horse power. The exhibitors give the following 
as the results of the trials of a similar engine, the 
experimeiJts being conducted by Herr Pinzger: 

Diameter of cylinder ... ... ... 19.7 in. 
Stroke of cylinder ... .. . .•• 41.3 , 
R evolutions per minute .. . .. . . .. 51 
Horse power on brake . .. .. . .. . 100 
Cut· off . . . ... .. . . . . .. . 19.8 p. et. 
Initial pressure ... •.• ... 82lb. per sq. in. 
Mean back pressure in cylinder 2.27 , 
Indicated horse power .. . ... .. . 114.3 

Efficiency 100 = . .. . .. . .. 87.5 p. et. 
114.3 

W at er per indicated horse power per 
hour ... . . . ... ••• . . . 18.08 lb. 

Water per effective horse power per 
hour ... . .. .. . .. . ... 20.70 ;, 

Coal per indicated horse power per 
hour .. . ... .. . ... ... 2.03, 

Coal per effective horse power per hour 2.30 , 
JY1essrs. Carels Frcres, of Ghent, have taken up 

the manufacture of Sulzer engines in Belgium, and 
exhibited a compound Sulzer engine of 150 indicated 
horse power, similar to that shown by Messrs . 
Sulzer Brothers themselves at the Paris Exhibition. 
This engine has an eight-grooved flywheel, driving 
the sbafting by rope gear. 

l\1essrs. C. J. and S. Beer, of J emeppe, did not ex­
hibit any large machinery, but all that they did show 
was well made. Their principal engine is one made 
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for the Ecole d es l\Iines at Liege for experimental 
purposes. It is a single-cylinder engine of about 
15 in. in diameter, the cylinder entirely overhung 
at the back of the bedplate, fitted with Gooch link 
reversing gear, and an automatic cut-off a rrangement 
controlled by the governor, which cannot well be 
described without the aid of drawings. They showed 
also some smaller engines, including a three-cylinder 
ventilating engine at work, and a neatly arranged 
automatic brake. 

~1. Prosper van den Kerchove, Gbent, the Belgian 
licensee of l\ir. Corliss, showed a fine condensing 
Corliss engine, of the 1879 patent , indicating- or 
rather intended to indicate-285 horse power. ~Ir. 
Corliss still adheres to the use of V guides, at which 
w e are somewhat surprised, their advantages being 
much less obvious than their drawbacks. The 
arrangement for working the valves in this case is 
that the eccentric rod drives a rocking lever (cast 
iron) about the middle of the engine's length, and 
this lever, by a gab-ended rod, works another, which 
in its turn is coupled by a link to a third. The two 
last-named levers come close under the l evers on the 
exhaust valve spindles, and are connected to them by 
drag links so arranged as to open and close the 
valves quickly, and leave them almost stationary 
when either opened or closed. The same levers 
serve to open the steam valves, the closing gear 
for which has been v ery much simplified and 
lightened during the last few years. M. van d e 
K er chove also showed a small horizontal engine 
(20 indicated horse power) with Rider valve, in the 
~Iachinery H all, and another similar engine drove 
the paper-making machinery of l\rlessrs. De Naeyer 
and Co. 

The Societe Anonyme Vervietoise pour la Con­
struction de l\Iachines (late Adr. Houget and Co.), 
b esides exhibiting some general machinery, showed a 
40 horse power engine, which appears to be con­
structed on the plan of the Bede engine, which was 
e xhibited at Vienna in 1873, and which we illus­
trated at the time.* The type of governor used is 
that of Procll, which seems to have found a good 
deal of favour, as it quite deserves to do, among 
Belgian engineers. 

The Phrenix Company, of Ghent, drove their 
spinning and other machines by a very neatly made 
35 horse power engine on Mr. Charles Brown's 
system, t made, indeed, we should imagine from his 
designs. A heavily loaded Proell governor is used to 
regulate the degree of expansion . 

Messrs. Van Goethem, Reallier, and Co., of 
Brussels, whose fi rm has now become a company 
under the name of "Les Ateliers du Brabant," were 
the makers of the 25 horse power compound engine 
with governor cut-off, which worked the Ortmans 
pump used for the fountains. This pump delivered 
2200 gallons per minute. In the Machinery Hall 
their principal exhibit was the 60 horse power com­
pound engine which drove the greater part of the 
textile machinery. The cut-off in the high pressure 
cylinder is controlled by the governor, the arrange­
ment adopted differa very much, however, from any 
of the usual plans. The admission valve is an 
ordinary slide, but divided into two parts (worked 
by the same spindle), one for each end of the 
cylinder , the clear space between the two valve 
chests being utilised for the cut-off gear. The cut-off 
valves are slides working on the backs of the others 
and opened by a rod also passing right through 
from one to the other. At the point of admission 
the two rods are locked together, so that the one 
eccentric moves both simultaneously ; at the required 
point of cut-off the governor disconnects the rods, and 
the expansion slide, or rather one of the two expan­
sion slides, is at once closed by steam pressure. 
The arrangement is one which will no doubt 
recommend itself in principle to many English en­
g ineers who prefer slides to any other form of valve. 
The two cylinders of this engine are side by side, 
their piston rods connected to one crosshead, driving 
of course a single crank. The details of this arrange­
ment are not very neatly schemed, the distance 
between the crankshaft bearings would be the better 
for being greatly reduced, and there does not seem 
much difficulty in the way of ma.king such a re­
duction. 

A 15 horse power engine of so mew hat special 
construction was shown by ~Iessrs. M ennig Freres, 
of Brussels, driving the paper-making machinery of 
Messrs. Dautrebande and 'fhiry, of Huy. It has a 
Corliss bedplate and bored guides, as indeed had 
the majority of the engines exhibited. It has four 

*See ENGINEERING, vol. xvi., page 26. 
t I bi d., vol. xxv., page 475. 
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slide valves workin g across the direction of the axis This spindle again carries four eccentrics used as 
of the cylinder. The exhaust valves are below the leve,·s for working the valves, which still however 
cylinder and worked by cams, the steam valves are require several more levers and a wonderful horn­
on the upper part of the cylinder, but inclined plate arrangement before they are finally done 
downwards at such an angle that their spindles with. Engine makers of reputation may fairly be 
intersect the axis of the lay shaft. They are then expected to acquaint themselves with what has 
pushed upwards by direct contact with cams on the already been done in the way of automatic cut-off 
lay shaft, while the governor determines the posi- gear before they set to work to devise any absurdly 
tion of these cams longitudinally on the shaft. complicated arrangement of this sort, which would 

Messrs. B . L ebrun and Co., of Nimy (near Mons) , hardly be admitted into practice even if there were 
also employed slides in their engine, but in different not fifty simpler ways of attaining the same end. 
fashion. This engine has a cylinder 15.75 in. in The most wonderful engine which we came across, 
diameter and 35.4 in . stroke, and a flywheel of 1 however, had at the time we saw i t no name on it (the 
13 ft. lt in. in diameter with five rope grooves. maker bad perhaps removed his name in a repentant 
The slides are placed longitudinally on the cylinder, moment), but might be recognised by the elegant 
two above it for the steam and two below it for the double-ogee moulding on its connecting rod. It 
exhaust. The latter are worked by cams and the has valves worked by longitudinal cams-heavy 
former opened by cams and closed by steam pressure. enough to work the whole engine- on a lay shaft, 
The quietness with which this engine worked was and as far as we could see, the steam and exhaust 
very noticeable in contrast to the continual clacking valve spindles were rigidly connected, so that the 
of the lift valves of some of its neighbours. We use of the governor connexion was not distinctly 
illustrated this engine on pages 246 and 247 of the obvious. This engine was not at work. 
present volume. The Otto engine was represented at the Exhibition, 

~I. Charles N olet, of Ga nd, whose engine was and also the Bischof gas engine, and the Hock air 
intended to indicate 120 horse power, and to work engine. Neither of these, however, can· for any 
at five atmospher es pressure, had thrown the back special remark. 
steam and ex haust valves out of gear and taken the 
back cover off the cylinder, so as to work single­
acting only, and show, we presume, the tightness of 
the piston. The engine was only driving itself. The 
steam valves are double-beat valves placed at the 
side of the cylinder , and the exhaust valves cross slides 
below it. All arc worked essentially by camR, and 
the arrangement and construction of the levers and 
cams seems to have been adopted with l ittle regard 
to their cost or weight. -

Messrs. Hoyois and Thomas , of Clabecq, showed 
an engine which was one of the most novel in con­
struction in the Exhibition. It is a horizontal con­
densing engine with cylinder 19.7 in. in diameter 
and 43.2 iu. stroke. The exhaust valves are slides 
placed below the cylinder and worked-go-and-stop 
- from the crosshead. The steam valves, con­
structed on Hoyois' patent, are on the top of the 
cylinder and work longitudinally. They are pushed 
open by hornplates direct from a rocking (spindle 
driven by the eccentric and closed by steam pres­
sure when disengaged by the governor. VV e hope 
to be able to put some d etails of this arrangement 
before our readers, it is not easily described without 
drawings. 

1\f. ~. Dumortier-Dupret, of Brussel~, had one 
more variation of the arrangement of the four valves. 
His exhaust valves are longitudinal slides under the 
cylinder, and worked by a cam on along shaft. The 
steam valves are of the double-beat type, and placed 
beside the cylinder with their spindles downwards. 
The lower ends of the spindles are connected to the 
upper ends of pairs of knuckle levers, the lower 
pins of which are fixed to the cylinder. The 
knuckle-joints themselves carry rollers, which press 
against cams upon the lay shaft, the position of these 
cams, longitudinally, being determined by the 
governor. The valves are therefore opened by the 
motion of the knuckle-joint as in the Collman gear. 
The arrangement seems to have necessitated here a 
very complex arrangement of hollow spindles and 
cams. An indicator was attached to this, as to several 
other engines, but it was so arranged that the indicator 
pipes must collect a most undesirable quantity of 
water. 

Messrs. Cail , Ha1ot, and Co., of Bitschwiller, who 
also exhibited some sugar-making plant, &c., showed 
a horizontal engine (50 indicated horse power) on 
Stehelin's system, with four slide valves working 
across the engine, the steam valves sloping down to 
the lay shaft, their closure being effected by a light 
carriage spring placed on the side of the cylinder, 
and suitably connected to the valve spindles. When 
we examined the engine it was working somewhat 
irregularly. 

M. E. Walschaert, of St. Eilles, Brussels, ex­
hibited a!l engine of 140 indicated horse power con­
s tructed on his system, and r esembling the one 
be exhibited at Paris, which we have already illus­
trated.* 

M. August Larochaymond, of Tournai, showed an 
engine (30 nominal horse power) which we should 
imagine was much nicer to look at than to keep 
in order. There is one eccentric on the shaft, 
which drives a square bar working in guides about 
the centre of the engine's length. This bar carries 
a vertical pin, which by a connecting rod rocks a 
vertical spindle beside the centre of the cylinder. 

* See ~N6INER1NG, vol. xxvii. , p. 29. 

BOOKS RECEIVED. 
Japan : I ts History, T1·ad;itions, and Rel1'gions, with the 

Narrative of a Visit in 1879. By SIR EDWARD J. 
REED, K .0.B., F .R.S., lV.l.P. Two Volumes. With 
Map and Illustrations. London : John Murray. 

The Plumbe1· and Sanita1·y Houses. By T. STEVENS 
HELLYER. Second Edition. London: B. T. Bats­
ford. 

The Irrigation Wo1·ks of I nd1'a, and the F inancial 
Results; being a Brief History and Desc'ription of the 
Irrigat1"on Works of India and of the Profits and "Losses 
which they have caused to the State. By RoBERT B. 
BucKLEY. London: W. H. Allen and Co. 

I deal Che'ftllistry; a L ecture. By Sir B . C. BRODIE, 
Bart., D.C.L., F.R.S. London: Macmillan and Co. 

The Magazine of A1·t. New and enlarged Series. Part I. 
London, Paris, and New York: Cassell, P etter, and 
Galpin. [Price 1s.] 

Universal Instructor, or Self Culture for All. Fully 
Illustrated. Part I. London : Ward, Lock, and Co. 
LPrice 6d.J 

A Glass of P ale A le: a Visit to Burton. London 
Wyman and Sons. LPrice 6d.] 

Stationary Engine Driving. A Practical MaJnual for 
E ngineers in Charge of Stationary Engines. By 
MICHAEL REYNOLDS. With numerous Dlustrationa. 
London : Crosby Lockwood and Co. 

A Rudimentary Treatise on Coal an d Coal Mining. By 
WARRINGTON W. SMYTH, M.A., F .R.S. Fifth Edition, 
revised and enlarged. London : Crosby Lockwood and 
Co. 

London Smoke and Fog, with some Observations on "the 
Count?"!/ Patrson's" and other Mode.rn Fireplaces. By 
FREDERIC"K EDWARDS, Jun. London : Longmans, 
Green, and Co. [ Price 1s.] 

Bericht iiber die Wissenschaftlichen lnstrurnente auf Jer 
Berl'iner Gewerbeausstellung in1- J ahre 1879. Heraus­
gegeben von Dr. L . LoEWENHERz. Mit 292 in den Text 
gedruckten Holzschnitten. Berlin : J ulius Springer. 

CANADIAN RAILWAYs.-The construction of the Mon­
treal and Champlain Junction Railway, from. Dundee, in 
the county of Huntingdon, and near the American border, 
to Montreal, is being actively prosecuted. Already the 
t ra<'k is laid as far as St. Constant, and freight trains have 
been run over the completed section ; the whole line is 
expected to be in working order by the coming spring. 

IRON SECTIONS.-We have received from Messrs. G. 
Bailey Toms and Co., of Laurence Pountney-hill, E.C., a 
new edition of their lists of sections of angle, t ee, bulb, 
and channel irons, joist irons, &c. The total number of 
sections included in the lists is between 1200 and 1300, and 
the productions of both English and foreign firms are 
included. The lists are very useful, particularly to engineers 
in search of unusual sections of iron. 

A BRAVE MINER.-An act of distinguished gallantry 
was recently performed in one of the principal mines of the 
mining district of Linares in Spain. ·Three miners were 
engaged in sinking a shaft, and after charging the bore 
holes with dynamite, two of them climbed to the gallery 
a:bove, the third, as is customary, remaining behind to 
hgh~ the fuses a~tached to the charges .. Having done so, 
he s1gnalled to h1s comrades, and was m the act of being 
hoisted up with a windlass and rope, when on nearing the 
top he, by some accident, lost his hold and fell a distance 
of 50ft. to the bottom of the shaft, where he lay stunned 
and disabled in close proximity to the burnina fuses. A 
chain ladder fortunately communicated with the bottom of 
the shaft, and on observing the fall one of the miner s at 
the windlass, placing his drawn knife between his teeth 
went down-without a moment's hesitation-to the rescu~ 
of his injured comrade, and severed the fuses as they were 
on the point of igniting the charges, thus saving his com­
rade from an awful and instantaneous death. 
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THE STONES L I G HT - S H I P. 
CONSTRUCTED FRO)I THE DESIGNS OF MR. BERNARD \VAYMOUTH, LO~DO)l . 
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blasts in quick succession at intervals of two minutes : the 
motive power cons~sts of a pair of Brown's caloric engines, 
e~ch of five effective hor se power, arranged for working 
smgly or t?gether. The engme~ are fitted with air pumps 
f?r su.pplymg two compressed air vessels, from which the 
st.ren lS sounded at a pressure of 40 lb . per square inch. 
The blasts are r egulated by cams worked from the engines. 
fhe fuel consumed is loc?motive coke, and the consumption 
lB 18lb. per hour per engme. The cost of the vessel-which 
was designed by Mr. B . vVa.ymouth, secretary to Lloyd' s 
-fully equipped for sea , with illuminating and fog-signal 
apparatus complete, was about 9~01 . 

TilE AREA OF CURVED , URFACE.'. 
To THE EDITOR OF E NG INEERING. 

SIR,-In one of t he numbers of your r eputed journal 
(June 18, page 473) I find a n ~I·ticle in form of a letter 
treating on a mode of calculating C( The Area of Curved 
Surfaces," at the end of which the author (Mr. van 
Meerten, engineer in the Dutch Navy) says that it is 
unknown to him t hat any methods for calculating such 
areas have been published beforo. With reference to t his 
r emark I will beg to be allowed to state that I have myself 
published a method for calculating similar surfaces in the 
Austrian journal " Mittheilungen a.us dem Gebicte des 
Seewesens," 1877, "f'Ol. v., page 209, and that a translation 
of this at·ticle is also to be found in the " R evue Maritime 
et Coloniale," 1879, page 175, by Mr. A. Kor n , sous­
ingenieur in the French Navy , who appends to it a " N ote 
du Traducteur," in which he points out that a. very simila r 
and, ~ccording to his opinion, more simple method has 
long smce been taught in the Ecole Fran9aise du Genie 
Maritime. Mr. Korn does not however inform us if the 
simplicity of tba.t met hod has been t est ed by practical 
application, nor if it has ever been pu bli bed. 

I may still add tha t in the article I mention I did not fa il to 
make doe r eference to the labours of some other author s on 
the sa.~e subject , especially t o 1 Mr. Merrifield' s valuable 
essay m the Transactions of the Institution of ~aval Archi­
t ects, 1865, and t o Professor R ankine' s well-known approxi­
mation or " mean girder r ule." 

I have the honour t o be, Sir, your obedient servant, 
CARL T u LLINGER , 

Naval Archi tect, Austrian N avy. 
Triest e, October 18, 1880. 

A~I LER'S INTEGRATOR. 
T o T HE E DITOR OF ENOIN.EERI NO . 

St &,-The mechan ical integrat or described in your issue 
of June 11 (page 462) in addition to finding a l'ea.s, sta.tical 
moments, and moments of inertia., will also find the cubical 
contents of r oad and railway cuttings and emban kments 
from working sections when t he gradient is level or nearly 
so, and ~rom sections on .a n~tural sc~le for all grades. 

L et Fig. 1 be t?~ loug1tndma.l sect tOn of a cutt ing, t :\ke 
0 the start as or1gm and o x t he grade hoe a R.xis of :r, 
o y at right angles to o x a s axis of y . L et P N = y be 

t.he depth at any point P and o P=x, let b=breadth of base 
of cut.ting, s horizo~tal to 1 vertical the slope of its sides ; 
then if the ground IS level the area of the cross section at 
P N =b y + s y 2 and the cubical content of the cutting 

= J (by + s y 2
) d x = b J y d x + 8 J y 2 cl x . (1) 

the summation'extending from o to x. 
Now if the integrator be set as for the st a.tical moment 

of the area. 0 X N 0 with regard to 0 X, and the pointer 

made to trace out the cc,ntour 0 X N 0 , values of J y d x 

and I Y2 cl ro will be obtained, which when multiplied by 
proper constants and by band s respectively will give the 
r equired cubical contents . 

S L tZ S 

. 2 . Cro.ssSu::tu;n.;(Jj,p .N. 

PAg.1. 

Fv .J . Fi, 
vo.ss Sectio~ at. 
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3. Let the sidelong slope be different on each side of the 
centr~ liner to 1 abovE' and r' to 1 below (as in Fig. 4) 
then the area. of the cross section at P N 

= - + y :2 +- + y +-s { r r1 J . b { r r~ } b-.t 
2 r - s r'+s 2 r- s r~+s 8 

{ 
1 + 1 } 

r-8 r l+s 
=s. c. y ?. + b c y + c1 (say) 

then cub. content of cutting=8 cj y 2 d x + b c ( y d x + 
c1 o ro (3), and from this the numerical r esults can be 
obtained as above. For the same longitudinal section t he 
"f'a.lues of I y 2 d x and I y d x are the same in (1), (2), and 

(3), the sidelong slope only altering the constants by which 
t he numerical result~ are found . 

The integrator in thE' form which finds areas, statica.l 
moments, and moment~ of inertia, will find the cubical 
content of any cutting or embankment when the area. of 
the cross section at evf;ry point can be expressed in terms 
of the depth y in the form a+ b y + c y 2 + d y 3 , where a, b, 
c, d are constants including zero. Should the sidelong 
slope vary it will be necessary to divide the cutting ot· 
em.bankment in portions over which it is appro::rimat ely 
umform. 

L et a feet vertical anu n a feet horizontal to the inch, be 
the scale of a working section; and let P N P' N' (Fig. 5) 
r epresent the position of two cross sections at distance 3 x 
apart. On a natural scale of a feet to the inch these same 
cros~ sections would be n a ro apart. H ence the values of 
the mtegrals found by machine from working sections are 
to those from natural scale sections in tle ratio of 1 to n 
t herefore the true results will be found by multiplying th~ 
integrals from the working sections by n . 

When ~he gradients arc level the integrator will find the 
trne cu b1c contents from workina sections-approximate 
when the gradients are nearly le; el-le s accora~ as the 
grade line becomes more inclined to the datum line of 

. section ; because the vertical scale cannot then be used for 
D------1L- - -.JfJJ lines at right angles to grade line. The true cubic contents 

2 L et the sidelong slope of the ground be?' horizontal may still be found by integrator as follows . 
to 1 vertical (as in F ig . 3) and suppose t his slope to extend . Let 0 N X 0 r epresent a. working section with the grade 
the whole length of t he cutting , let y be the centre depth l~ne 0 X inclined at a considerable angle t o DD' the datum 
as b.efore, b the breadth of base, then the area of the cross I hno; dra.'!V 0 1 X1 parallel to D _D' , 0 0 1 D X X1 D' being 
section at P N vcrttcal hnes. Make the sectlOn 0 1 N' X' 01 such that 

·- 1 { 
5 

-2 
2 
+ . z b + s 0.2 } for any vertical line N P N' P' the depth NI P' =N P draw 

- ,.·1-s'l r Y 1 Y 4 n 1) n ' p 1 parallel to N P N' PI at distance 0 ro from it , 
• •• Cubical content of cut ting then since the cross sections a t N P, '!P. .Pl will have the 

1 J { , s J S:\me area, and also at n p , n' p 1 the clemcnt.'\ry volumes 
= 

2 
s r 'l '1)2 + r 2 b y +- b'l £l J) N l.J p n N 1 P' 2)1 ?1. are equal , and therefore the cub ic 

r - 8'2 4 contents of section 0 N r O =cubic contents of 0• NI Xl 0 1 

= s r 2 }~'2 d re + ''2 b f y a, • + s _ /J 'l f Ox (2) but the integrator will :find the cubic contents for th~ 
r 2 - s·.t r ·! - s-1J • 4 , .2 _ 8 ·2 J ~ x section 0 1 N 1 X ' 01 and therefore for the section 0 N X 0 . . . . J 0 Whether this will be more expeditious or accurate t han the 

As before, t ho Integra t or g1vcs t he values of '1) 2 cL :c and usua-l. method .of taking out quantities of earthwork is a. 

/
. d j t•tJX d 0 x- 1 th f t t ' h th qucstlOn for trlal. Yoursverytruly, , ·u x; 0 x = ==.Leng o cu 1og, w ence e P . s. HAY. 

numerical r esults can easily be obtained. Public 1Yorks D epartment, N.Z., August 18, 1880. 
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BOILER INSPECTION. 
To THE EDITOR OF ENGINEERING. 

SI&,-I have r ead the article which appeared in ENGI­
NEERING of October 15 on boiler inspection. I also noted 
an a1·ticle on the same subject some time ago, but did not 
r eply thereto, as neither of the boilers especially referred 
to were insured with the National Boiler Insurance 
Company, of which I am chief engineer and manager. I 
expected that the company more directly interested would 
be able to defend themselves if they deemed it necessary. 

I have a strong objection to entering into correspondence 
in public journals, as my time is entirely devoted and 
occupied in conducting the affairs of our company. It i3 
only because you and others might erroneously assume 
from further silence that your opinions are incontrovertible. 
It is to prevent such misconception that I have overcome 
my reluctance, but in so doing my object is s imply to state 
\Vha.t I know are facts, and to prevent misrepresentations 
being accepted as correct. 

I note your quotation of Mr. TraUl's opinion respecting 
the thorough inspection of the Walsall boiler. rrhis inspec­
tion may not have been sati factory or complete, but if be 
means that previous to tho1·ough examination such a boiler 
bhoulti be bared of brickwork at all places where this is in 
contact, it would be a condition of insurance or inspection 
to which no ironmaster in the kingdom would voluntarily 
submit. It r equir es practical discrimination to decide 
which portions it is necessary to remove, but there is no 
doubt that it is essential with such boilers that the bottom 
plates at any rate should be occasionally bared for exami­
nation. Many years ago I was so convmced of the import­
ance of t his, that I designed a plan of setting for such 
boilers, which we have had lithographed, and have distri­
b uted freely throughout the country to insurers and others, 
which permits the examination of the bottom plates with 
little difficulty. This has been successfully adopted by 
many firms . 

The construction of tbe Walsa.ll boiler (Rastrick) is a 
type I consider objectionable, but it is still vf:.ry largely 
u sed, and is really preferred by many managers and 
engineers of iron works, and like many <lther classes which 
I should not r ecommend if consulted, is certainly not so safe 
as well-constructed internally fired boilers . 

The t est made of a similar boiler only proved the import­
a.nee of 9trengthening man-holes, but threw no light upon 
the actual cause of the explosion. Opinions varied very 
considerably on this point, but ther~ is little doubt tha t 
the boiler was much deteriorated by long usage and inju­
dicious repairs. The quality of the plate~ though not 
first-class, was I believe quite equal to the average of t hose 
u sed for boiler s in the iron districts. It may have been an 
error of judgment on the part of the insurance company to 
accept risk on a boiler, the str ength of which was evidently 
much 1·educed by repeated repairs and long usage, but the 
acceptance or otherwise did not affect the occurrence. The 
firm had, I believe, confidence in the boiler, and would 
ha-re continued to work it at the same pressure had i~ not 
been insured. 

It is absurd to suppose that the proprietors of the Halifax 
boiler were rendered careless by their being insured for so 
small an amount as lOOl. They had doubtless joined the 
company r eferred to, with some intention of availing 
themsel Yes of the independent inspection, and that 
company proved by t he evidence at the inquest, that they 
were most anxious to perform their work, and to have 
opportunity to thorou ghly inspect, but through the apathy 
of the owners, this was not afforded. The great indifference 
manifested by the latter proves clearly that their being 
connected with an insurance company made no difference 
whatever. They bad apparently confidence in the boilers, 
and neither took effective st eps themselves, nor permitted 
the insurance company to ascertain whether such con­
fidence was misplaced or otherwise. It appeared clear 
from the evidence, that the insurance of the boilers did 
not affect the explosion nor the time of its occunence in 
the least. That disaster is only one of many illu trations 
of the danger involved in the principle of individual liberty 
of action which Englishmen so jealously preserve. The 
verdict stultified itaelf. I think that instead of being 
worded as it was, if the jury wished to recommend Govern­
ment interference they should have stated that Government 
should compel boiler owners to have their boilers thorou,ghly 
inspected, and give suitable opportunity and make complete 
prepat·a.tion. 

I cannot understand what is Mr. Traill's object in refer­
ring to the Manchester Steam Users' Association. I presume 
he was not deputed to express h is opinion on this matter, 
but infer that he is prejudiced, and from limited knowledge 
of the working of the leading insurance companies, has 
adopted an opinion which I submit is not justified by facts. 
I a.m quite aware that the workings of the Steam Users' 
Association and boiler insurance companies vary consider­
ably. The former has doubtless done good work and is 
~till doing so in a limited area.) and amongst a few and very 
safe classes of boilers only; but it will accept no r esponsi­
bility of many constructions, especially of those types which 
are generally used by hundreds and thousands in the various 
iron works and collieries of this count ry. I have often com­
pared its operations to '' preaching to the converted, " whils t 
insurance companies by t heir commercial ins tinct s arc led 
into" by-places and highways," and introduce independent 
inspection to peqple previously indifferent to, or ignorant 
of, its great importa nce, and t hey a lso inspect a.nu insure 
boilers which the as ociation will not guarantee. 

I am not surprised that th<tt a ssociation's praise of its 
own work, and unju~t a nd uncalled-for condemnation of 
others, has been Fo often r epeated, until its committee 
appear to almost a.ctually believe the accuracy of the state­
ments, apparently made with their authority to the effect 
that insurance companies' inspections are a sham whilst 
theh·a are perfection ; and they a.ppe.lr to have influenc~d a. 
few others to adopt a similiar belief. I, however, unh~sit t . 
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tingly assert, that at no period of the history of the 
Company I manage, have our inspections been so defective 
as t hose of the much self-vaunted association, prior to the 
establisment of boiler insurance compa.nies, who were t he 
first to put in pection on a proper basis . I have no desire 
to disparage its work, as much credit is due to t he founde1·s 
of independent inspection, but there is no denying the fact 
that the associn.tion's work was badly done until confronted 
by the competition referred to, and before it adopted a 
syste n of pecuniary responsibility ; the conditions of which 
are so arbitrary and exclusive, that although it has been 
establi. hed about twenty-five years, the boilers now under 
its in3pcction only number about one-tenth of the total of 
those under the various insurance companies. Any of the 
leading companies can show results at least equally effective 
amongst the same classes and quality of boiler a as it 
guarantees. 

Our system may be defective in some respects, but it 
must not be forgotten that all insurers join us voluntarily; 
and that although we may impose certain conditions, we 
cannot dictate to them ; and any attempt on our p:1r t to 
impose greater r estrictions, would doubtless t end to very 
materially reduce the number of boilers which benefit by 
independent inspection ; and these if not insured, would 
douutless be left in hundreds of instances, as r egards the 
inspection in the flues at leas t, e·ntirely to sweeps. In fact , 
non-insura nc2 in thousands of cases would mean practically 
non-inspection. 

It hJ.cs been insinu1.ted that because of the cost of 
thorough inspections we are not willing or anxious to 
make t bem . Oar taff is quite capable of making one 
" thorough" annually of each boiler insured, if owners afford 
us opportunity at proper times. A large proportion of our 
insurers appreciate the importance of regula r a.nd syste­
matic thorough inspection, and make due prepa ration at 
suitable times. Others will not prepare except at general 
holiday times, when too frer1uently, from cause::J which ca n 
be understood, the cleaning of t he boilers is incomplete or 
carelessly done, and the inspector's duty is r endered unne­
cessarily laborious, unpleasant, and unsatisfact ory . 

I have in almO'Jt all my annual report ·, by circular s and 
by specia l le~ters, made earnest appeals for suitable pre­
paration and opportunities for thorough inspection; but 
regret that these have only been partially succ3ssful, owing 
to ignorance, indifference, or ne~}P,ct, or to mistak en parsi­
monious motives, by which too ma ny are influenced . 

The most prominent inducement we bold out to boiler 
owne1·s is that by our independent and skilled inspections, 
the risk of explosion is reduced ; and that our first object 
is to assis t the m to reduce ri k of explosion, a nd we ask 
their co-opera tion with th is view. Of course, without t he 
latter our work cannot be sa.tisfactory, and we have had to 
decline to continue the policies of many firms who have not 
afforded us due opportunity, or have not suitably prepared 
their boiler s for inspection. At the tho1·ough examinations 
made by our inspectors full particulars are t a,ken of the 
boilers, and complete sket ches dra wn to scale, with all 
thickness~s of plates and sections showing con truction of 
boilers, positions, &c., of stays, dimensions of flues, posi­
tions of fittings, and ot het· ma tters neces"ary to enable me 
to judge of their strength, &c., are supplied ; t hese being 
accompanied by full reports, upon -;vhich I or my assistants 
r eport to the owners. 

No company or association professe3 to super sede by 
independent inspection the general care and constant 
attention of in~elligent and competent attendants, but we 
consider our inspections quite sufficient and r eliable in 
ordinary cases where the boilers have proper attendance 
and are properly prepared and at suitable intervals for 
thorou gh inspection. I n exceptional cases, such as boiler a 
used at irou works, it is the custom of well-ma naged firms 
t o examine the plates, say in " Rastrick" boilers, opposite 
the furnace necks a~ often as opportunity occurs. This is 
a. precaution we should always r ecommend in similar cases 
in addition to our thorough inspec~ion. 

I endeavour to res trict our advice to matters necessary to 
safety or to economical working, whilst we offer other 
suggestion!!, founded on our very extensive e xperience, 
which may t end to improve the working of the boilers ; 
but we are often met with the objection tha t insurance 
companies are always demanding unnecessary altera tions, 
and frequently boilers proposed h ave to be declined, because 
the owners will not adopt m C'a sures which I know are 
necessary to safety. Proposals for insurance of many 
boilers have been cancelled, because of the refu al of the 
proposer to attach so simple a. fitting as a feod back 
pres~mre valve, to boilers fed direct from towns or other 
water mains. We accept no boiler unless we believe it i::J 
in ~afe working condition. 

In addition to r eporting generally on the boilers sub­
mitted to us, we supply hundreds of sketches and plans 
for setting, and for strengthening boilers. We have sent 
plans for setting to many uninsured firms, as we find very 
many boilers so set that it is impossible to satisfactorily 
examine them ; but owners iu many cases prefer to rlispense 
with insurance, rather t han adopt our s uggestions to 
make material altera tions. Unfortu nately, some firms, 
professing a knowledge of eng ineering, frequent ly Aupply 
plans for setting boilers, which, when adopted, r ender t heir 
complete exn.mination an impossibility. Three horizontal 
interna lly fieecl boilers were proposed to us by an engineer ­
ing fi rm. The lower part::J of t wo of them were quite 
burif3rl in brickwork . In another case t wo boilers belong­
ing to an engineering firm were set upon sid9 seatings 
a bout 14 in. breadth a nd the side flue~ inaccc ·silJle. It 
r equired a considerable amount of per~evel'ance on my 
p1.rt to impre s t he own,rs with t :.te danger incurr~;d 
t l:rongh such defective setting . 

I t hink you will be convincPti hy t he foregoin~, that t he 
insurance a nd inspection of boilers i., a. most d ifficult work ; 
and tha t if we were, in the pl·~~ent ::Jt.-~.te of the ht.w, to n.dopt 
Yery s tringent rale~ ot· condition >, we shoulrl lose t he 
opp0rtunity of inducing m:lny pruprictors to improve the 
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management, arrangement, &c. of their boilers, and there is 
little doubt that many explosions would occur, which are 
now averted by our inspection and advice. We have dis­
covered some thousands of dangerous defects, and thus 
h a ve prevented many a disa~ ter which must inevitably 
have occurred, as generally the owners were evidently 
ignorant of the risk incurred, and no measures had been 
previously adopted to secure proper in ~pection. I subjoin 
extract s from one of our inspector's r eports, on some boilers 
recently examined near London, as an example : 

" The side ftaes are inaccessible. Had t he top covering 
removed, and on reaching down and removing oxide from 
seating , I found my chisel had gone through the plate . 
Oxide on seatings 1i in. deep. I believe that if this boiler 
be lifted from seatings, parts of shell will be left thereon, 
forming apertures in shell." 

"Boiler has been working in most dangerous condi~iou. 
Top portion of top cylioder about 4ft. circumferentially, 
and more or less the entire length is dangerously r educed 
by external corrosion, in some places it is less than f: iu. 
I easily tapped the chisel through just behind the first 
transverse seam, and could have done so in many places." 

The question will naturally suggest itself, \Vhat i::s 
necessary to obtain that earnest co-operation to secure 
inspection of all boilers being efficiently and satisfa.ctory 
performed without Government undertaking a. sys tem of 
inspection, and without substituting despotic laws or 
regulation3 for that dearly prized individual freedom of 
action which has conduced so much to our national pro­
gress? I have given great attention to this matter, and 
our chait·man and myself gavo evidence before the Select 
Committee of t he House of Commons in 1870, on steam 
boiler explosions, and I am more tha n ever convinced that 
the syst em of r egi tration, and of annu~l returns, then 
proposed by us, would meet the difficulty referred to, a nd 
very materially r educe the number of explosions in t his 
country. I subjoin brief particular3 of the system then 
suggP.st ed : 

1. E ach st eam boiler used in any works, or for manufa.r­
turing purposes, should be regis tered within a specified 
time. 

2. Every owner should r en ew the r egistration of each 
boiler once annually. 

3. When making annual r eturns of registration, a report 
on the condition of each boiler, signed by the engineer who 
reported t hereon, should be furnished to the r egistmr. 

4. O wners to engage whom they t hink best to inspect for 
t hem, viz. , either r espectable engineering firms, or the 
officers of a compa ny or a ~sociation formed for such p ur­
poses. The inspectors should not be allowed to inspect a ncl 
report independently , but act under t he supervision of their 
superiors, in order to secur e accuracy, and give status and 
responsibility to the report. 

5. This report t o be on a form provided for the purpo~e, 
and to consist of simple r eplies to questions r elating to tho 
condition and safety of the boiler , which could be so fra.me:l 
as to be intelligible to any one. 

6. The r egistrars to be appointed by local authorities 
who could comb ine this with o~her duties, especia lly in 
small towns or districts. 

7. E ach explosion to be strictly investiga,ted by eugincc>rs 
authorised by the Government. This investigation, in fa ta l 
c<tses, might be in connexion with t he coroner 's inquest, or 
form, in all instances, a distinct inquiry. 

A fe w general rules might be framed by Government for 
the guidance of boiler-makers and owners, but should be 
such as will not impede improvements; for exa mple: 
That no iron of less t ensile strength than 20 tons per square 
inch should be used in the cons truction of stea m boilers ; 
that the maker 's name and the quality of t he iron should 
be legibly st amped upon each plate ; t hat all boilermakers 
should st a mp, in a con~picuous part of the boiler, thcit· 
name, address, its year of make, and the pressure p •r 
square inch on safety valve for which t he boiler is suita ble ; 
that all stationary boilers should be so set that then· 
condition may be reliably ascertained, brickwork flues to be 
large enough to allow access to every part, or so constructed 
that the boiler may be examine] thorou.ghly when desireu. 
These flues can be thus arranged without reducing t he 
efficiency of the boilers, &c. 
It will be seen that t hi ~ plan involves, in brief-regis ­

tration, inspection (beyond that by attendants), and careful 
investigat ion r egarding each explosion. These would neither 
enta il useless expense nor impede progre sive improvement~, 
bnt would check carelessness and r educe the number of 
explosions . 

I trust you will excuse the length of this communication . 
My only desire is , as above s ta ted, to prevent mistaken 
conclusions, and also to manife~t the valuable ser vice 
rendered by one, at least, of the much-abused companie . 

Writers on this subject too often a ppear to forget that 
we are entirely dependent upon voluntary support, and 
that we have no dictatorial power ; but there is no doubt 
that ~ur. influet;tce and wor.k has an immen~e aggregate 
effect m 1mprovmg the workmg and constructiOn of boilers 
throughout the country. 

Shonld you, Mr. E ditor, fa.vour me with a call when you 
are next in Ma nchester I think I can convince you t hat the 
work of the Na t iona l Company, at least, is done in a 
conscientious and effective manner ; and although there 
may be occasional failures and shortcomings, t hrough 
omission eit her on out· parL or those o-rer whom we h:.tve 
little control, these are only such as are likely to occur 
under a.ny arrangement however perfect its details way 
a ppear to be. H ENRY HILLER, 

CL ief E ugineer and ~J anager. 
The N .4tion·tl Boiler Insurance Comp·:1.nv, L imited, 

22, St. Aun's· sqnare, Manche~ter,~ Oct. 30, 1880. 
-

R OLLING STOCK ON THE P.ENNSYLVANI.! RAILROAD.­
The Pcun. ylvania R a ilroa.d Company ha.s r ecently built 23 
new passenger locomoth·c.-, G.J freight locomotivceJ 99 t:US· 
senger cars, a nd 2000 freight can . 
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PATENTS. 
To THE EDITOR OF ENGINEERING· 

SIR,-As an old inventor and patentee I have perused 
with much interest the letters of your correspondents, 
Messrs. W. H . Northcott and Arthur Paget, and I assure 
you I am among those who fully ~ppreciate the great public 
benefit you have conferred by initiating the publication 
weekly of illustrated abridgments of inventions forming 
the subjects of patents and applications for patents. 
Whilst on this point I may add that I do not think it just 
to compare (as some have done) your excellent abridgmeuts 
with the often very imperfect productions in the Official 
Gazette of the United StatEs Patent Office, with which I 
am familiar, as my firm takes it in weekly. 

Unquestionably, our Patent Office ought to iss'J.e, regu­
larly, abridgments, properly illustrated where needful, of 
all specifications; and I well r emember that many years 
ago-before the days of the illustrated United States 
Official Gazette-the compiler of your Patent R ecord (with 
whom I have served on patent law committees) not 0nly 
per sonally urged this upon the then clerk to the Com­
missioner s of Patents (the late Mr. Bennett Woodcroft, 
F.R.S., originator of the Patent Office abridgments, &c.), 
but also, later on (in May, 1870), suggested in a paper, 
read to the Society of Engineers, the publication of illus­
trated notices of inventions in the Commissioners' of Patents 
Journal, and likewise (by arrangement with the Patent 
Office) in ot her periodicals. The answer of Mr. Wood­
croft was that t he Treasury could not be induced to 
provide the needful funds. Yet what the Treasury of this 
great and weo.lthy country has so far not been prepared to 
provide for, is now, t hanks to you, actually done by 
private enterprise ; much to the disgrace of our Govern­
ment. 

I concur with the sn{lgestion in Mr. Northcott's letter 
that the proposed petition should be for somet hing further 
than illustrated abridgments, and also I cordially agree 
with him t hat the present state of the patent laws is 
unsatisfactory . On the other band, however, I altogether 
dissent from his suggestion (which I consider unjust) that 
from the patent agent's and lawyer 's point of view, the 
existing law is excellent. 

If Mr. Northcott will refer to the reports of the Select 
Committee of 1871-2, on the patent laws, he will find that 
a number of eminent lawyers and patent agents, including 
the late Mr. W ebster, QC., F.R.S ., Mr. Theo. Aston, 
Q.C., Mr. A. V. Newton, Mr. Johnson, Mr. w. Carpmael, 
and Mr. Lloyd Wise, gave evidence in favour of r eform. 
Not only so, but he will find that the last-named gentle­
man actually suggested to the committee (among other 
desirable things), t hat the Patent Office Library should be 
kept open at least until nin~ o'clock in the evening. 

For many years past the patent agents above-named, 
with other members of their profession, have, as is well 
known, taken an active interest in matters of patent law 
r eform, and I do not think I am far wrong in saying it 
would be difficult to discover a more earnest and energetic 
advocate of reform (of a kind advantageous alike to 
inventors or the public), than is to be found among them. 

If satisfactory changes have not been made, one cannot 
justly blame patent agents. Probably one cannot say as 
much as r egards some of our great lawyers and manu-
facturers. Your obedient servant, 

EDw ARD FIELD. 
London, November 2, 1880. 

To THE EDITOR OF ENGINEERING. 
SIR,- As one of the first amongst your correspondents 

to write approving of your very liberal enterprise on behalf 
of inventors, in publishing a weekly illustrated patent list, 
I am glad to observe in t he last two issues of ENGINEER· 
ING, that others have come forward to t hank you for the 
excellent manner in which you have supplied the short­
cominga of H er Majesty' s Patent Office. 

Whilst, however, concurring in the suggest ions of your 
correspondents respecting a petition to Government for 
certain amendments, &c. in our patent system, I must 
dissent from Mr. Northcott's observation that " from 
the patent agent's and lawyer 's point of view the existing 
law is excellent." 

As a patent agent of many years' practice, I would 
inform your correspondent that patent agents are as 
anxious as any section of the community for reform in 
the administration and laws affecting invent ions in the 
United Kingdom, and I believe (and in t his I dare say most 
of my colleagues will agree), that a very much more lucra­
tive business would be done in patent matters, were the 
laws simplified and patents cheapened so as to enable 
working inventors to have protection for their inventions 
and discoveries, which would then be brought out and 
developed into something useful, not as at present smo­
thered in embryo upon the would-be patentee learning 
the heavy expense of a pat ent. To support my remarks, I 
would re.spectfully refer your correspondent to a controversy 
which recently appeared in the columns of your contem­
porary, in which the present writer took -part on the sub­
ject, English v. American Patent Law. 

I am, Sir, yours faithfully, 
J . ANGELO FAHIE, C.E. 

Patent Office, Dublin, Nov. 2, 1880. 

SAFETY-HOOKS FOR COLLIERIES. 
To THE EDITOR OF ENGINEERING. 

SIR, -I notice in your last week's number a short 
account, amongst your " Notes from the South-West," of 
what took place at the meeting of the South Wales 
Engineers on the 21st ult. at Cardiff, and am surprised to 
find that the remarks made by one gentleman (Mr • .M:assey) 
during the discussion of a paper on " Safety-Hooks," should 
have been considered important enough to be noticed in 
1onr valuable paper. His objection is a very old one, and 
J. will not take up yotli" epa.ce by answering it, but will 
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merely say that the Home Secretary's r ecent circular on 
t he subject of safety-hooks settles the question. 

Mr. Massey himself owned that he knew very little about 
hooks, and he ought to have t hought twice before saying 
anything that might in any way hinder the good work that 
has been, and is being, done by the inventors of appliances 
which are the means of saving so many lives every year. 

I am not a member of the Institute of South Wales, and, 
consequently, I was not present at their meeting, but many 
of my friends were, and it is from them I learned the facts 
of the case. Yours obediently, 

October 2, 1880 . NEwPORT, MoN. 

TORPEDO BOATS. 
To THE EDITOR OF ENGINEERING. 

SJR,-I do not know how Mr. Schonheyder makes his 
calculations r egarding the horse power developed in the high 
and low-pressure cylinders of our boats, but as a matter of 
fact the mean indicated horse power on the official trial of 
the boat illustrat ed in your issue of September 17, was 210.6 
in the high-pressure cylinder and 258.4 in the low-pressure 
cylinder, the sum being, as given by you, 469 indicated 
horse power. 

I was in hopes that Messrs. Normand and Co. would have 
answered my quest ions regarding the indicated horse power 
of their boats in your last issue, but they did not do so. 
Perhaps they may give the information in your next. 

I am, Sir, yours faithfully, 
J oHN DoNALDSON. 

P .S. -The mean indicated power of the Lightning's 
engines, as taken by the Admiralty officials, on the official 
trial at Stokes Bay on May 22, 1877, was 198.12 in the 
high-pressure cylinder and 202.76 in the low, making a 
total of 400.88 indicated horse power . The engines were the 
same size, but the slides and the screw were different.-D. 

Church Wharf, Chiswiek, London, W., Nov. 4, 1880. 

THE RADIOGRAPH. 
To THE EDITOR OJ' ENGINEERING. 

SIR,-I am gratified by t he publicatfon of the very com­
plete and excellently illustrated description of my radio­
graph which appeared in your issue of October 15. There 
are, however, a few of your remarks to which, if you will 
allow me, I will make some observations in reply. 

You suggest that that rising of the line at midnight 
which I have attributed to a maximum of nocturnal solar 
radiation may in reality r esult from instrumental error . 
This I have satisfied myself is not the case. The cylinders 
rotate in 18 hours and not in 24 hours, for in d~signing 
the clock by which they are impelled, I did so in the belief 
that the shorter of these periods would abundantly suffice 
in the latitude of London to make a r ecord of the solar 
radiations of the day. Accordingly were they fixed to the 
spindle on which they turn, and if the curve we speak of 
were an error resulting from its motion it would r ecur at 
midnight once in each four days. Its recurrence, however, is 
sporadic, sometimes happening two or three times together, 
and eometimes missing for a week. The plate which holds 
the cylinders is accurately coned on to the stem which 
turns it and the point of juncture oiled so that it. is capable 
of being independently rotated with the greatest ease. The 
cylinders, of which two are used, alternately rest upon this 
plate and are kept concent ric with it by a flange carefully 
turned out to fit. When the instrument is set the paper 
s wrapped around the cylinder so as to join on no particular 
side, for hitherto its extremities have bef)n gummed. It is 
introduced through the manhole of the copper box with no 
other care than that it is properly on its bed. It is then turned 
round to draw the datum line and left in a position which 
shall insure the passage of the central portion of the sheet 
beneath the style at 12 o'clock at noon. It will t hus be 
seen that any error of the cylinders or the disc is located 
by the purest chance and is exceedingly unlikely to recur 
at one specific time, and the fact of the datum line being 
drawn by the rotation of the cylinder itself is reasonable 
eTidence that that rotation will not subsequently cause a 
departur e from the line. The clock is of exceedingly excel­
lent construction and r egulated by a balance wheel no 
larger than those employed in carriage clocks. 

I think I may say with certainty that its movement is 
accompanied by no shocks. Bnt if it were I cannot under­
stand how they would produce a gradual rising of the 
style to an elevation of the t enth of an inch or so, and 
occupying seTen or eight minutes in its production, and 
followed by a counterbalancing decline. I might recount 
other evidences that the midnight rise is due to other 
causes than those of instrumental error; but what I have 
already said will, I apprehend, suffice. 

I believe myself that it is due to a midnight wave of 
solar r adiation, and I agree with your correspondent, on 
page 380, that its presence is caused by refraction round 
the earth. I know of no reas-on why rays of low refrangi­
bility should not, by the feebly r efracting capacity of the 
upper air, be bent so gradually as to only reach the ground 
at its greatest distance from the sun, and there streaming 
from every part of the horizon, form what I may call a 
thermal and anti-solar pole. I am, I think, corroborated 
in this view by the circumstance that the midnight rise 
practically disappears in summer, and assumes its greatest 
magnitude in the winter solstice when England at midnight 
attains its smallest distance from this anti-solar pole. I 
look forward with eagerness to the r esults t he radiograph 
will yield in t hose regions of t he tropici which lie in 
the plane of t he ecliptic at the anti-meridian passage of the 
sun. 

It must not, as you say, be accepted yet as an estab­
lished fact that solar radiation is perceptible in those regions 
of the earth which have the sun upon their nadir. Bnt my 
observations show, I think, tha.t t his is probably the fact, 
and I agt·ee with you that if it is the issue is stupendous, 
for it seems to mo to account at once for ce1·t~in gt'a..nd 
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phenomena of nature which, so far as I have seen, have up 
to the present baffled all attempts to find their causes out. 

Yours faithfully, 
November 1, 1880. D. WINSTANLEY. 

JORDAN'S GLYCERINE BAROMETER. 
To THE EDITOR OF ENGINEERING. 

SIR,- With reference to the r emark in your notice of 
the Tilmes glycerine barometer, that no explanation is 
given as to how the correction for t emperature is effected, 
I beg to send you a copy of the tabular corrections pre· 
pared for · that purpose. The figures are founded upon 
experimental determination of the coefficient of expansion 
by beat of glycerine, made in the laboratory of the Royal 
Naval College, Greenwich by Professor Reinold. 

Yours truly, 
JAMES B. JORDAN. 

Mnseum of Practical Geology, Jermyn-street, s. W., 
October 30, 1880. 

(We are obliged to Mr. Jordan for the information 
afforded in his letter. In the table of corrections which 
he has sent us the observed heights are given for intervals 
of one inch and the temperature is shown at the head of 
the columns in degrees Fahrenheit. The corrections are 
subtractive in each case and a note to the Table states that 
the values on it have been calculated by t he formula.: 

H = h- L000303 X (t-32 deg.) h}, 
in which h=observed height of column in inches; t=tem­
peratnre in degrees Fahr. ; H=corrected height at 32 deg. 
Fahr; and .000303= expansion of glycerine for one degree 
Fabr. It is added that the specific gravity of glycerine is 
1.2608 at 60 deg. Fahr.-En. E .] 

LOCOMOTIVE FIREBOXES. 
To THE EDITOR OF ENGINEERINI}. 

SIR, -I have read with much pleasure the letter of 
your correspondent, Mr. George L. Scott, who is evidently 
desirous of giving honour where honont" is due, and makes 
a clear stat ement as to the late Mr. William Stubbs ha.ving 
introduced the plan of firebox with water space under the 
grate at least twenty-five years ago, thus establishing his 
priority of claim to others a.t present before us. 

bince readin~ Mr. Scott's letter I have been informed 
that a portable engine with firebox such as he descr1bes 
was exhibited at the Royal Agricultural Show held at 
Newcastle-on-Tyne in 18641. 

In the last letter of Mr. Hannah be wishes to attribute 
to me what he certainly seems to have done himself, viz., 
drawn upon lvis imagination; however, the object of my 
letter of the 18th ult. was not to raise discussion upon 
irrelevant statements made, apparently, for per sonal glorifi­
cation, but simply to do justice in the matter to the late 
Mr. William Bouch, a.nd as I consider that object attained, 
the subject in question, so far as I am concerned, is at an 
end. I am Sir, yours, respectfully, 

November 1, 1880. VERITAS. 

THE UNITED ABB"ESTOS COMPANY.- We notice that 
the prospectus of this company is before the public. It · 
has been formed to acquire the properties, mineR, and 
business of Messrs. Furse and Co., of Rome, that of Italo­
English Pnre Abestos Company, L imited, and that of the 
PatP.nt Abestos Manufacture Company, Limited, of Glas­
gow. The asbestos mines included in this purchase include 
nearly all the ascertai.Aed source of supply in Italy, which is 
the ~~ly country ~hich has hitherto supplied the higher 
quahttes of the mmeral. The company would also acquire 
various patents covering the manufacture of asbestos 
goods, &c. The capital is 200,000l., in equal quantities of 
ordinary and deferred shares of 10l. each. No promotion 
money will be paid, and the vendors accept 15,300l . in 
cash and 33,300l. in ordinary paid-up shares. 

THE INSTITUTION OF CIVIL ENGINEERs. -Following 
the precedent of late years, the Council have issued with 
the usual not ice of the meetings for the next session, a list 
of subjects for papers, to which is prefaced a statement of 
the _nature of the funds administered by the Institution 
available for the award of premiums to meritorious original 
communications. These consist of the Telford Fund, now 
producing 260l. annually, the Manby Donation 10l., the 
Miller Fund (exclusively for students) 150l., and the 
Howard Bequest producing 16l. annually, and which is 
allowed to accumulate for five years "for the purpose of 
presenting periodically a prize or medal to the author of a 
~reatise on any of the uses or properties of iron, or to the 
mventor of some new and valuable process relating 
thereto." The list contains several new subjects, such for 
instance, as "The Action of High Winds on Lofty and 
Ex~osed Structu;es," "The Measures necessary for the 
Rehef of the M1dland and Eastex·n Counties of E ngland 
from Floods," " The Construction of Tide Gauges," "The 
U~e of Compressed Air as a Motive Power, particnlarly in 
~mes a~d on Tramwa~s. an_d Un~erground Railways." 

The D1sposal and Ut1hsation of Slags from various 
Smelting Processes." All these are subjects to which 
attention has lately been drawn, and show that the Insti­
tt?-tion is not _nnmindful of its obligation to collect and 
d~~se profess1on~l k:~10wledge . Instructions for preparing 
or1gmal commumcat10ns, and a list of successful com­
peti~rs last year. was added. The first meet ing for the 
Sess10n 1880-81 will be held on Tuesday, the 9th inst., at 
8 p.m., when a paper by Mr. B. W alker, M. Inst. C.E. of 
Leeds, will be r ead " On Machinery for Steelmaking 'by 
the Bessemer and the Siemens Processes." Thereafter the 
~eetings. will be continued weekly, on the same day and 
time until the end of May. Mr. Walker's paper will be 
followed by one." On t he Erection of M~tallic Bridges," 
by Mr. T. Seyr1g, M. Inst. C.E., of Parts, after which a, 
discussion will be held ' ' On Mountain Railways," ba-sed 
upon papers by two colonial members. The annual 
genera,l meeting will be held on the ~1st of l)ece~ber next. 
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CO~IPOUND SCREW ENGINES AT THE BRUSSELS EXHIBITION. 
CONSTRUCTED BY THE SOCIETE JOHN COCKERILL, ENGINEERS, SERAING . 
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Tu compound surface condensing marine engine which 
forms the subject of our illustration on the present and 
opposite pagest is one which was exhibited at the Belgian 
National Exhibition by the Societe Cockerill of Seraing. 
Theae engines are intended for the fifth Teasel of a small 
fieet which Ule company possesses for the transport of its 
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materials and products, and especially for the aon\feyanoe 
of iron ore to Belgium from its mines at Somorrostro in 
Spain. The engines are of the ordinary inverted vertical 
1ype, the cylinders resting on cast-iron standards at the 
back and supported by four wrought-iron columns on the 
btarfulg side. The standards form pa.rb of the conclenser 
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casting, the condenser itself being a cylinder of 38 in. 
internal diameter, traversed by horizontal tubes 7ft. 0! in. 
long between plates. The condenser communicates 
through the bedplate with the foot of the ail' pump, as 
shown in section in Fig. 1, the pump with its chambers 
forming a. aepa.rate casting. This pump is worked from the 
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COMPOUND SCREW ENGINES AT THE 'BRUSSELS EXHIBITION, 
CONSTRUCTED BY TilE SOCIET~ JOHN COCKERILL, ENGINEERS, SERAING. 
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high-pressure piston rod by links and levers in the usual 
way, and the two feed purups are placed beside it (Fig. 2), 
and worked off the same crosshead. The bilge pumps are 
worked similarly off the crosshead of the circulating pump, 
which is a double-acting piston pump, worked from the 
low-pressure piston rod. The exhaust pipe leads down to a 
chamber or passage extending along the top of the con­
denser and communicating with it by a number of holes, 
as shown in Fig. 2. An auxiliary injection cock is fitted 
to the side of this passage, just at the entry of the 
exhaust, to use in case it should become necessary to 
employ jet condensation at any time. 

The arrangement of the main guides is clea.rly shown in 
section in Fig. 2. For working the valves the ordinary link 
motion 1·eversing gear is employed, the links being of the 
double-bar type; the gear is worked by a steam cylinder 
placed in front of the engine. The crankshaft is made in 
two pieces, with a. flange coupling in the middle. The 
an-angement of the starting valve, stop valve, pet cock 
gear, &c., is shown in the figures. 

The leading dimensions of the engine. and of the boiler 
and propeller connected with it (and also exhibited at 
Brussels), are as follow: -

Diameter of high-pressure cylinder ... 27 in. 
, low , , . .. 45 , 

Stroke of both .. . .. . .. . . .. 33 , 
Diameter of air pump ... ... .. . 19.7 , 
Stroke . .. ... •. • . .. . .. 18 , 
Diameter of cra.nkshaft .. . ... ... 8.1 , 
Length of bearing ... .. . .. . 13.5 , 
Diameter of boiler ... ... ... 12ft. 1i in. 
Length , • .. ... . .. .. . 10 ft. 8! in. 
Number of furnaces .. . .. . . .. 3 
Total heating surface ... ... ... 1668 sq. ft. 
Working pressure ... ... ... 67.5 lb. 
Diameter of screw propeller ... ... 10ft. 6 in. 
Pitch . . . .. . .. . •. • .. . 15ft. 
Number of blades ... ... ... 4 

The following particulars of trials made with s.s. 
Concha, a vessel similar to that in which these engines 

• 

I 

will be placed, and having exactly similar engines, are 
of very considerable interest. The trials were made 
upon a trip between Antwerp and London on February 
5 and 6, 1878, and we give the particulars, of course, on 
the authority of the Societe Cockerill. The Concha has 
the following dimensions : 

Length between perpendiculars ••• 
Beam . . . . .. ... . . . . .. 
Depth of hold .. . .. . . .. .. . 
Tonnage, B.M. .. . . .. .. . . .. 
Draught of water (with a freight of 

1350 tons in rails, bridgework, and 
fuel) 15.3 ft . forward, and 16.3 ft. aft. 

216.6 ft . 
27.9 " 
17.0 " 

822 tons 

The average speed of the vessel was 8.25 knots per hour; 
the weather being very favourable. The stoking with 
weighed coal continued for over 23 hours. The average 
indicated horse power from Antwerp to Flushing was 
336, from F lushing to Gravesend 820, and from Graves­
end to L ondon 386, the avorn.ge of all the diagrams giving 
330 indicated horse power. 

The consumption of good coal (" Marie" pit, at Sern.ing) 
was at the rate of 1.58 lb., 1.551 b., and 1.30 lb. per 
indicated horse power per hour for the three sections of 
the route given above. The reduction at the end is no 
doubt greatly due to the fact that it was then possible 
and indeed necessary only to keep up small fires, whereas 
at starting the boiler was sometimes forced. The 
general average conRumption of fuel, from Antwerp to 
London, wn.s 1.53 1b. per indicated horse power per hour, 
which we need not Ray is a. very remarkably low con-

I sumption over so long a distance. 
The boiler of the exhibited engine was fitted with an 

apparatus for burning naphtha residue in the furnace 
instead of other fuel, which the Societe Cockerill have 
fitted with success on sev&al vessels, and among other s 
upon one having engines like the pair exhibited at 
Brussels and now working on the Caspian Sea. This 
vessel is 250 ft. long, 36 ft. beam, 15! ft. depth of hold 
and 10ft. draught of water with cargo on board. Sh~ 
has twin screws, with a pair of engines similar to that 
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illustrated t o each screw. The results of the use of the 
liquid fuel are said to have been very favourable. The 
petroleum is pumped into a tank above the boilers, 
whence it is led by a pipe to the front of the furnaees, 
into which it is thrown by & jet of steam, and in this 
finely divided state it is very inflammable. No smoke 
was produced, and the evaporative power of the fuel is 
said to have been about 25 per cent. great er than that of 
ordinary good coal. At the trials of this vessel (the 
Alexandre Gendre) a speed of lOt knots per hour was 
reached with only half the fires alight. 

THIRD-CLASS CARRIAGE ; WESTERN 
RAILWAY OF FRANCE. 

WE give on page 406 engraviugs of the body of a 
third-class carriage for the Western Railway of France, 
this carriage having a body of the same length as the 
second-class carriage which we described rather more 
than a year ago (vide pp. 169, 170 of our twenty-eighth 
volume), and being mounted on a similar underframe. 
The engravings call for but little explanation. The body, 
it will be noticed, is dividei into five compartments­
instead of four as in the case of the second-class-each 
compartment accommodating ten passengers, so that 
there are fifty carried in all. The tot al length of the 
body outside is 22ft. 3.3 in. , and its width 8 ft . 9.5 in., 
this great width enabling good seat room t o be given. 
The height inside from floor to roof at the centre is 
6ft. 4.2 in. It will be noticed that the carriage is lit by 
the door windows only. 

====== AN ADAPTATION OF BESSEMER PLANT 
TO THE BASIC PROCESS.* 

By A. L. H oLLEY, Memb. Inst. C.E., &c. 
THE maintenance of refractory linings in Bessemer con­

verters in such a way as to promote regular and maximum 
production, has been the subject of more experimenting 
than any other feature of the Bessemer system, and it is 

• Paper read before the American Society of Meehanica 
Engineers, November 4, 1880. 

• 
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still the least perfect and satisfactory feature, excepting 
pet"haps the castinf of steel. Linings are not only eroded 
by t~e mechanics. action of the charge, but t hey are 
chemically decomposed by its various slags. The silica 
linings usually employed have, indeed, been so improved 
that an av~rage of say 60 charges per 24 hours can be got 
out of a pa1r of converters, and the shifting of interchange­
able ~onvet·ter bottoms (containing the tuyeres) is so rapid 
that It does not delay production ; but the r epairing of the 
fixed lining just above the tuyeres, where both mechanical 
and chemical action are most severe, is frequently the cause 
of delay, and the operation rapidly performed between 
beats is tedious and costly. The accumulations of elag on 
other parts of the lining must also be qual'l'ied out, else the 
converter will become too small for the charge. 

These are the conditions of maintaining silica linings ; 
but the difficulties are increased, probably about threefold, 
when the linings are made of lime, for tl1e basic process. 
The basic process consists in removing phosphorus from 
the iron under treatment, by retaining the phosphorus 
oxidised by the blast, in a basic slag formed of say 20 per 
cent of lime added to the charge. An acid (silica) l ining 
would vitiate the basic slag, and would also be rapidly 
destroyed by it. Lime containing some magnesia., and pro­
duced by burning magnesian limestone (dolomite), is at 
present the only basic material successfully used for con­
verter linings. It is usually made into bricks, which are bard­
burned and b~ilt up with mortar of similar material to form 
the lining. 

Basic bottoms and tuyeres stand ten to fifteen charges, 
nearly equalling acid bottoms, and they may be r eadily 
changed; but basic linings, near the tuyeres, and also in 
other parts where abrasion is severe, wear rapidly and must 
be frequently r epaired by cooling the converter and insert­
ing new bricks, OI' patching in some suitable manner. The 
converter is thus put out of use for at least twenty-four 
hours-a very serious delay to production . From a wide 
observation the author feels safe in saying that a basic 
lining is: rarely run above 60 charges without extensive 
repairs, and in some works r epairs are made every time 
a. bottom is set. With some irons there iq also an accu­
mulation of slag around the mouth of the converter; its 
removal ~ometimes also causes delay. 

The output of a pair of converters in Europe averages 
about half that of a pair of converters of the same size in 
the United States, and is often less than half. The limited 
endurance of basic linings in Europe is therefore a less 
conspicuous defect than it is here, whert) one converter 
must make 25 or 30 charges in 24 hours, so that the repairs 
of basic linings as a.t present conducted would keep an 
AmE>ric~n plant idle about half the time. This delay 
is really as important in Europe as it is here; the greatE'r 
the output from a gi~E'n plant, the cheaper the product.* 
In order, therefore, that the basic process may come into 
extensive use, basic linings must be so maintained that 
their output will nearly equal that of acid linings. 

There are two reasonable conditions of improvement; the 
ODE' is to prolong the endurance of basic materials, so that 
their repairs can be made with little delft .. y, while the con­
verter is in position for use. There seems to be little or no 
progress or probability of immediat<" progress in this direc­
tion. The other is the rapid and complete r emoval of a 
worn lining and the r eplacement of a repaired one. A third 
system, seriously proposed, is to double or treble the entire 
converting plant. The only practicable way to replace a. 
r efractory lining (which cannot be handled by itself) is t o 
r eplace the vessel which contains it. The worn portions of 
the lining ma.y thus be repaired at leisure, in another part 
of the works, rather than in position for use, where repairs 
would retard output. 

An obvious wa.y to r eplace an entire converter lining is to 
r eplace the entire converter. This system is already under 
con truction in Europe. The method is also obvious­
lifting the converter bodily out of its pillow-blocks, and 
conveying it to the repair shed by means of an overhead 
traveller ; then setting a waired converter in place by the 
same means. Such a pThnt is doubtless cheaper than 
a duplicate plant, and its output should be materially 
greater than that of fixed converters. But the operation 
of changing an entire converter must be slow and tE-dious. 
When the &rrangement is such that pillow-block caps are 
required, these must be loosened by unscrewing heavy nuts; 
then they must be made fast to the crane chain, lifted, 
traversed, a.nd set down. The blast pipe connexion must be 
broken, and possibly some platforms must be removed. Then 
the traveller is placed exactly centrally over the converter, 
ponderous chains are made fast, the ma3s is raised high 
enough to clear surrounding parts, and drawn laterally to 
the r <>pair shed ; then the converter is placed centrally 
over its seltt and lowered and steadied (as it swings 
from a. chain) into its pillow-blocks. The repaired con· 
verter is raised, traversed, and set in place by repeating all 
these operations ; the blast connexion is then mA.de, and 
the pillow-block caps are lifted, traversed, steadied into 
place, and screwed down. If the converter is r emoved in 
sections, transferring each section and making the r efractory 
joints will occupy much more time. The chimneys and the 
openings in the side of the building must be high enough to 
make passage not only for the travellE:r but for the converter 
when lifted out of its seat, and for the chains that sustain 
it. A traveller of the required power, height, a.nd length 
is obviously a ponderous and costly structure, and to work 
with reasonable speed it must have independent steam power 
-the hydraulic system of the works cannot well reach it. 

The method of replacing the lining proposed by the author 
and shown in the engravings is removing onl11 the shell of 

• The statement sometimes mu.de in England that the 
r apid production in America. impairs quality of product, is 
bnt a. cover for inadequate plant. Steel is obviously no 
better because five hours instead of one are consumed in 
setting a vessel bottom, or because it may take twice as long 
in an English works to handle materials and product. 
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the converter, lowering it out of the trunnion ring easily 
and rapidly, by means of a simple lift and car, and re­
placing a repaired shell by the same means. No pillow­
block caps, blast connexions, nor other surrounding parts 
are touched; a dozen cotters are knocked out, the shell is 
lowered and run straight back to the repair shed, the new 
shell is run in, lifted, and cottered on; this is all. The 
machinery and transference are on the general level, ancl 
not 40ft. or more up in the air. The car may be moved by 
a small reversing engine or by a hydraulic capstan, by 
means of a wire r ope and sheaves suitably arranged. The 
car rnns against a stop, and the lifb is perfectly vertical, 
so that the shell may be put in place by two rapid motions 
withont the delay of adjustment. 

The lining may be heated before the shell is put in place, 
and bottoms (and tuyeres) may be separately r emoved, as 
at present, or they may be taken away with t he shell and 
revaired without removal from it. In the latter case, the 
shell most be placed in trunnions, in the repair shed, so 
that the bottom may be turned downward for repairs. Bu~ 
if the bottom is first removed, the shell need not be placed 
in trunnions in the repair shed ; the shell will stand mouth 
downward on the car, a position most favourable for 
repairing both the mouth and the lining about the tuyer es, 
which are the two places chiefly needing repairs. This is 
doubtless the better plan, and it Raves the cost of supple­
mentary trunnion rings and turning gear. The diagrams 
(see two-page engraving) show the converter hung so high 
above the general level that the bottom and tnyere-box 
can be hauled out, with the shell , under tl::e trunnion ring. 
In case the bottom is previously removed, the converter 
may be bang some 3ft. lower. 

It has been r emarked that in American works converter 
bottoms are changed so rapidly that one is always ready, 
even when tuyeres stand but eight or ten operations. 
Changing converter shells is much more rapid than chang­
ing bottoms. The several operations of r emoval and tl·ans­
portation are the same, but the converter lining must be 
trimmed out to receive the new bottom, and a re~ractory 
joint must be made. The new shell has merely to be 
cotter ed on. 

The comparative cheapness o: apparatus to change the 
shell, instead of the entire converter, is obdous. The two 
hydraulic lifts for r emoving the bottoms are made heavier 
and there are several cars of simple construction ; this is 
the entire extra apparatus. The increased cost of the con­
verters is not important. In the other case the traveller 
with its en~ine and the standards and turning gear in the 
r epair shed, and the trunnion rings and pinions (the chief 
cost of the converters) for each spare shell approach in 
expense that of a duplicate plant complete. 

But one objection has been raised, as far as the author is 
aware, to the plan proposed, and that is the possibility of 
damage to the lift under the converter , in case the charge 
should burn through and fall upon it. To aviJid such 
damage, the lift table may be sunk several inches below the 
pit level and covered with sand. It may be r emarked that 
lifts under converters are used in nearly all the American 
works with satisfactory results. 

The engravings illustrate the construction and arrange­
ment so fully that little explanation is required. The trun­
nion ring (Figs. 1 to 4) is of cast iron with an inch wrought 
iron lining; or it may better be a steel casting, which will 
not require a lining. There is a 2 in. anaular space be­
tween the trunnion ring A.nd the converter shell, and the 
shell is prevented from shifting laterally by means of the 
wedges shown in Fig. I. The car is raised by the lift to 
receive the shell ; or the shell may be lowered by means 
of a fork on the lift passing through the car. 

This construction of converters has led the way to 
a general improvement in the design of the plant. The 
shells and bottoms may be run out laterally into t he 
converting house, but the apace here is insufficient for con­
venient r epairs , and the shells for one converter could not 
be well got to the other. In order that there may be one 
common place for repairs, and ample room both for spare 
shells and spare bottoms, they must be run out in r ear of 
the converters as shown in Fig. 8. If blast furnace metal 
is brought directly to the converters, this rear space is not 
otherwise wanted, but if cupolas are placed tbere, as is 
usually the case, they must be so arranged that the shells 
can pass out under them. 

But the cupolas (excepting the spiegel cupolas) may best 
be placed elsewhere ; if there are blast furnaces the 
cupolas may be so arrnnged near them, a.s to utilise the 
same system of transportation, hoisting, blowing, and bot 
blast. There should be plenty of spare gas from good 
furnaces to heat cupola blast . These are very important 
con3iderations, regarding both cost of plant and economy 
of working. And judging from the experience at many 
works, the disadvantages of hauling fluid iron some 
thousands of feet in a railway ladle, ar e less than those due 
to crowding the melting department and its stock . yard 
and appurtenances close behind the converters. Fluid iron 
is hauled from one to two miles• without chilling: it need 
usun.lly be hauled but a few hundred feet; and the cost of 
the transporting plant and service should be about the 
same for the two systems. There are two important ad­
vantages in the arrangement shown by the engravings. 

1. Placing only the spiegel cupolas, instead of tb{) t'ntire 
melting department, close behind the converting house, 
leaves its rear comparatively open to free ventilation, thus 
cooling not only the space around the converters, but also 
the casting pit. 

2. This arrangement provides ample room for the con­
venient removal of slag, which in the basic process is very 
voluminous; one long dumping car placed under both the 
converter A.nd the lii.dle catches it all, and as the bottom of 
the pit is on the general level, the slag is neither handled 
110r lifted-the car is simply hauled out by the yard loco-

• At the Barrow Works it is hauled two miles, at Ebbw 
Vale aome five miles. 
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motive and dumped. F-£Xperts well know thP. cost and 
inconvenience of breaking up and quenching slag in the pit 
and of lifting it out of the pit and then loading and 
removing it. 

Iron may be got to the converters in a ladle, by various 
means. It may be hauled on the general level, to one or 
more hoists, and run into short spouts or directly into the 
converter mouths, or it may b9 drawn up a gradual incline 
or lifted by a hoi t to an elevated railway near the con­
verters, and thence tipped or tapped into them directly or 
through spouts. The short elevated r ailway as shown in 
the engravings has one conspicuous advantage-it is out of 
the way of all other apparatus and operations ; it does not 
cross railways, nor interfere with any transportation on 
the general level. This is an important feature when a. 
charge is made every 20 to 30 minutes. The ladle may be 
r un to the converter mouth• by various means, so as to tip 
directly into it, bot the application of power to the trans­
portation is awkward and difficult, RO that there is more or 
less delay. As shown in the engravings, the ladle is drawn 
by a locomotive to short, steep spouts leading to the con­
verters ; there is no lateral nor band movement and hence 
no delay. A spout leads to each converter, chiefly for the 
purpose of leaving the space between the converters (where 
the common spout is usually placed) quite free for the 
spiegel ladle. 

The spiegel cupolas and their appurtenances occupy so 
little room that they are placed, without interference with 
other apparatus, very near and above the converters. A 
railway lacHe r eceives the spiegel from either cupola and 
tips it directly into the converter quickly and hence com­
pletely by a short run and without hoisting or lateral move­
ment. It may be weighed in transit if desired. The wide 
platform between the converters is at other times free for 
bringing lime, scrap, or other materials to the converter 
months, and these materials are conveniently raised by the 
cupola hoist. 

The floor of the converting house is raised a few feet, so 
that the pit-bottom may be on the general level, for the 
convenient r emoval of slag, as before explained. The 
ground outside of the converting house slopeR gradually to 
the general level; this facilitates the removal of products, 
and also the drainage. 

The plant for repairing shells consists of two turntables, 
some short railways, and a shed, also some platforms, and 
a lift for materials. If bottoms are to be r emoved with the 
shell~, there must also be mounted trunnion rings and 
turning gen.r, also a. crane, in the shed; but, as before 
explained, this seems unnecessary. Room is shown for 
repairing four shells at a time, but the railways may be 
lengtheued to accommodate more. The plant for repairing 
bottoms consists of short railways and turntables, a space 
for ramming bottoms under a shed, and the necessary ovens 
for drying them ; also a crane which sets the bottoms 
directly on the oven cars. If tuyeres of ordinary size are 
used, fewer ovens are r equired ; if the bottom is all ono 
tuyere, rammed around rods, it must be burned for two or 
three days, so that more and hotter ovens are necessary. 
The repairing department may obviously be arranged in 
other ways, to suit special cases. 

The average output of the American plant, having two 
6-ton to 7-ton silica-lined converters in one pit, is 100,000 
tons of ingots per year. It will doubtless appear that the 
plant under consideration should produce more with basic 
linings, because it has 10-ton converters, and means of 
keeping one of them in constant repair, so that the convert­
ing operations may follow one another witl:out interruption. 

Recapitulation.-!. The endurance of basic linings is 
so small that the ordinary system of repairs would reduce 
the output of an American plant about one-half. 

2. The only adequate system of repairs, with existing 
basic refractory materials, is to r emove and replace linings 
bodily by removing and replacing the vessels containing 
tbem. 

3. Changing converters, trunnions and all, requires very 
costly apparatus, and much labour and time in discon­
necting parts, and in making the t ransference. 

4. Changing only the shells of converters (leaving the 
trunnions and their connexions undisturbed) req~ires only 
cheap and simple apparatus ; and the operation may be 
performed so quickly that basic linings will give the 
maximum output of acid linings. 

5. Leaving the building open in rear of the converters, 
instead of placing the melting department there, gives 
good ventilation and ample space for bottoms and shella 
to be run out for r epairs, and for slag to be r emoved 
from the pit. The cupolas (excepting the spiegel cupolas) 
may be placed elsewhere, especially by adjacent blast fur­
naces; and melted metal may be transported thousands of 
feet without difficulty. 

6. Placing the pit bottom on the general level, allows 
slag to be hauled away directly, without rehandling or lift­
ing. The elevation of the converting house floor thus pro­
duced, facilitates the removal of products. 

7. The metal ladles are brought in behind and above the 
converters, and discharged by spouts, in order to avoid the 
delay of getting them to the converter mouths; and two 
spouts are used, so as to leave the space between the con­
verters open for a short run of tho spiegel ladle, and of 
lime and other solid materials to be charged. 

8. The spiegal cupolas are placed near and above the 
conve1iers, s~ that the !ll&tal may be run in quickly and 
completely, wtthout vertical or hteral movement, by means 
of a ladle car. 

9. The r epairing plant is conveniently placed in r ear of 
the converting house, but it may obviously be modified in 
extent and position, to suit local circumstances. 

~usT~ALIA.N TELE~RAPHY.-A new line of telegraph is 
bemg bmlt from Adelaide to Melbourne, and a cable is to 
be laid between Sturt's Lighthouse, Kangaroo Island, and 
Kingscote. 

• As at the works of Bolckow, Vanghan, and Co. 
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NOTES FROl\1 TIIE NORTH. 
GLASGOW, W ednesday. 

Glasgow Pig-ITon M Clh'ket.-The warrant market opened 
dull last Thursday, but there was a recovery, and the 
closing prices showed no change from those of the previous 
day . In the forenoon business opened at 50s. 7d. cash, and 
improved to 50s. lld. cash, and 5l s. 2d. one month, the 
close being 50s. lld. cash and 5ls. Hd. one month, and 
buyers offering 1d. per ton lower. The quotations during 
the afternoon r anged from 50s. lld. cash to 50s. 9d. cash, 
and from 5ls. to 50s. lld. one month, the market closed 
with buyers at 50s. 9d. cash and 50s. lld. one month, and 
sellers asking ld. more per ton. The market was very 
strong on Friday, being affected by rumoured buying for 
America, and prices advanced to the extent of 10~d. per 
ton. On the week, however, prices closed 6td. per ton 
under those of the previous Friday. Business was done 
during the forenoon at from 50s. l()td. to 5l s. 4~d. cash, 
and from 51s. to 51s. 6d. ono month, the market closing 
with sellers at 50s. Hd. cash and 51s. 4d. one month, and 
buyer s near. In the afternoon the quotations ranged from 
51s. 1td. to 51s. Sd. cash, and from 51s. 4d. to 5ls. 10!d. 
one month. The market closed with sellers at 51s . Sd. 
cash and 5ls. 10!d. one month, and buyers 1d. per ton 
less. Monday's pig iron market opened with business done 
at 51s. 3d. cash, but the price then declined to 50s. lld. 
cash prompt. Transactions also took place at 51&. 5!d. to 
50s. lHd. one month, and at the close there were sellers at 
51s. cash and buyers near. There was a very steady 
market during the afternoon, but without much business 
being done. A few lots changed hands at 5ls. and 51s. 1d. 
cash, and the market closed with buyers at the former price 
and sellers at the latter, so that there was a. decline in 
prices to the extent of 7td. per ton from last week's closing 
quotations. Yesterday's warrant market showed a slight 
recovery at the opening, but prices subsequently gave way, 
the close, bowe'l-er, was Hd. per ton over the close on the 
preceding day. Business was done during the forenoon at 
from 5ls. to 51s. 3d. cash, and from 51s. 3d. to 5ls. 6d. one 
month, and at the close ther e were sellers at 5ls. cash and 
51s. 6d. one month, and buyers offe.ring 1d. per ton less. 
In the afternoon from 51s. 2d. to 51s. cash, and from 
5ls. 4d. to 5ls. 3d. one month, were the quotations, and the 
market closed with buyers at 51s. Hd. cash and 51s. 4d. 
one month, and sellers bo1ding out for 1d. per ton more. 
To-day's market opened in the forenoon steady, 5ls. 2!d. 
cash, 51s. 5d. one month paid, r eceding to 5l s. cash and 
5ls. 3d. one month, r eturning to 5ls. 2d. cash paid, and 
the closA being sellers at 51s. Hd. cash and 51s. 4d. one 
month. The afternoon market was quiet: and business 
was done at 51s. 3d. to 5ls. one month, and at 5l s. to 
50s. 10~d. cash, and the market closing with buyers at 
50s. lld. and 51s. oae month, and sellers 1d. per ton 
higher. Of late there has been a good deal of speculative 
buying, not depending on anything but the caprice of the 
operato1·s. A very large amount of business has been done 
from day to day. Both depression and buoyancy have been 
felt, the fluctuations being very much the result of jobbing 
operatiOns. There is practically lit.tle or no change in the 
condition of trade, and t he statistics compare unfavourably 
at all points- increased production (118 blast furnaces being 
in action as against 9.t at the same date last year ), 
diminished exports, and increased imports from England ; 
there is, however , a widely-spread belief that iron is a good 
commodity to have, and it is being purchased freely as a 
speculation. To meet the demand pig iron is again being 
rapidly pushed into the public warrant stores. Shipping 
iron has been quiet of late, and prices are generally easier 
than they were r ecently. The demand for the Continent 
has again fallen off, and the American orders continue to 
be of the most moderate character, so that at the moment 
there is at least little prospect of the shipments being 
increased . The home trade is still in a gratifying state. 
Last week's shipment of pig iron amounted to 7556 tons as 
compared with 17,000 tons in the corresponding week of 
last year. Up till Saturday evening the stock of pig iron 
in the public warrant stores stood at 476,768 tons, the 
increase for the week being 1877 tons. 

The Clyde Engineering Trades.-Last Thu1·sday even­
ing, a meeting of delegates from the engineering shops on 
the Clyde wo.s held in Glasgow, in connexion with the 
movement for an increase of wages at present on foot. It 
was agreed that they should form themselves into an 
organisation to be called ''The Glasgow and District 
Wages Committee," and it was remitted to a sub-com­
mittee to draw up a memorial to the employers demanding 
an advance of 10 per cent. The r eports presented from 
the various works were all in favour of adopting this 
course. The memorial has since been prepared and issued 
to the employers. The following are given as the reasons 
for asking the advance of wages. " 1st. During the 
autumn and winter of 1878-9 our wages were r educed 7!- per 
cent. , and in addition three hours were added t o the work­
ing week. 2nd. Trad~ has now revived, and is daily 
showing marked symptoms of improvement. With the 
revival of trade prices for shipbn.ilding and general engi­
neering work have increased. 3rd. The workmen employed 
in the engineering trades are, when compared with other 
classes of skilled artisans, very poorly paid. If compared 
with their brethren in other competing ports, such as 
Hartlepool and Hull , and other places, they are paid from 
three to eight shillings per week less of wages. If the 
employers on the Thames, Tyne, Wear, Tees, Humber, 
and Mersey, competing in the same markets (other things 
being equal), are able to pay so much higher wages, surely 
t he Clyde and district employers are n.ble to pay at least 
equal r ates of wages. We are convinced that they only 
require their attention drawn to the matter to perceive the 
justice of our demand. We feel assur ed that you will 
~ive these reasons your earnest and full consideration when 
deciding this appeal. W e are extremely desirous that the 
amicable relations which presently exist between employers 

ENGINEERING. 

ana employed should be maintained, and we hope that 
trada will go on prospering and improving for the mutual 
benefit of the master and workman." A r eply is respect­
fully requested on or before the 9th day of November. 

H arbour ImpTovemenls at Fraserburgh.-The Harbour 
Board of Fraserburgh have resolved to proceed without 
delay to execute improvements in deepening tae harbour and 
wideniug the piers which had last year been contt·acted for 
at a cost of between 30,000l. and 40,000t., but not carried 
out by the contractor. 

I nst1' tution of Engineers and Shipbuilde1·s in Scotland. 
-The opening address to the members of this Institution 
was delivered last night by the new president, Mr. J. L. K. 
J amieson, and an interesting paper on hydraulic tools 
was subsequently r ead by Mr. R alph H. Tweddell. 

NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, W ednesday. 
The Cleveland I Ton Ma1·ket.-Yesterday there was a 

larger attendance than usual on 'Change at Middlesbrough. 
It was found that the stock in store at Messrs. Connal 
and Co.'s, at Middlesbrough, amounted to 110,023 tons, 
which was an increase of 2527 tons on the previous Tues­
day. At Glasgow the stock stood at 477,068 tons. Com­
paratively little business was done on 'Change. During 
the interval of the market days there had been some fluc­
tuation in the prices of pig iron, but only to the extent of 
about 3d. per ton, and yesterday, No. 3 Cleveland pig was 
again quoted 39s. 6d., which is the same figure for which 
it was sold a week ago. Although the total production of 
pig iron in this district is exceedingly large, the people 
engaged in the trade look forward confidently to a fair 
trade being done during the winter. 

The Ironrnasters' RetuTns.-Tbis (Wednesday) ai\er­
noon the Cleveland Ironmasters' Association, Middles­
brough, have issued their returns. From these it appears 
that out of 166 blast furnaces in the north of England there 
are 118 in operation, 48 being idle. Last year at this time 
there were 165 blast furnaces, only 89 of which were in 
blast. There are two furnaces in course of erection. 

The Finished Iron Trade.-Tbroughout the district the 
.finished iron trade continues active. The output at pre­
sent is larger than it has been for several sears. Last 
year at this timo most of the iron works on Teesside 
were idle and a. great number of men were destitute. 
Now work is easily obtained and very few men a1·e out of 
employment. Prices continue the same as those quoted 
last week. I ronfounders are better off for orders tba.n 
t hey were but they are not booked far ahead. An order 
for 5000 tons of railway chairs and another for 1500 tons 
have just been secured by Stockton firms. 

Enginee-ring and Sh·ipbunding.-Although the season 
is rapidly advancing the shipbuilders continue busy. L ast 
week work was impeded by the bad weather. There are 
still plenty of orders on hand. In all the big centres of engi­
neering, l\liddlesbrough, Stockton, the H artlepools, Sunder­
land, Gateshen.d, and N ewcastle, there is a gr eat deal of 
work on hand. 

The Coal and Coke Trades.-All kinds of fuel are in 
better request and prices are firmer. 

NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

S ewage Schemes. -It is proposed by the Norma.nton 
local authorities to pro,•ide sewage works at a. cost of about 
7500l. The plans have been prepared by Mr. Reid, clerk 
and surveyor, a.nrl it is proposed to pay him 2i per cent. on 
the cost of the work for carrying out the same, thus saving 
5 per cent. , which an engineer specially engaged would 
charge. The Whitwood authorities are pressing forward 
their drainage and local improvement schemes; Mr. 
Richardson, C.E. , of Methley, being engaged to assist 
them. An additional sum of 6000l. will be r equired for the 
completion of the sewage and water works. 

I mprovements at H eaton-.A PeculiClh' Questi on.- Major 
Tulloch, R .E., on behalf of the Local Government Board, 
has held an inquiry at H ea.ton r especting an application by 
the Local Board there to borrow a sum of 4000l. for street 
improvements. The major said the · application was a. 
peculiar one, because the money had already been spent. 
It was no use saying the work. Wtt.S costly and extravagant, 
because it bad already been done, a.nd the only solution of 
the difficulty was to levy a rate which would pay t he cost 
or borrow the sum from Government, with repayments over 
20 years. The fo'l·mer course would be monstrously bard 
on the present ratepayers, as those who came after them 
ought to pay their share of the cost. Major Tulloch will 
report to Government. 

Opening of the Doncaster New Wate1· Wo1'ks. -These 
works, coPstructed by the Don caster Corporation at Raven­
field, a.t a. cost of nearly 200,000~., were opened last week 
by the mayor. The works were commenced six years ago, 
and the whole would have been completed before now had 
it not been found necessary to take the puddle wall to a 
lower depth, owing to the treacherous nature of the rock. 
After certain ceremonies, Mr. B. S. Brnndell, the 
engineer, handed the mayor a key with which to open the 
works. The mayor then turned on the water, and in a. 
speech congratulated the people on the completion of the 
scheme. The reservoir is calculated to bold sufficient 
water for the supply of Doncaster for 240 days, even 
though there be no rain. A public banquet to celebrate 
the event was afterwards held. 

ImpTovements in Colne.-The Local Board of Colne 
intends during the next session of Parliament to apply for 
powers to purchase the water works, at an estimated cost 
of 13,500l., and for further powers to construct sewerage 

works, to make ~ treet improvements, and improve the town 
generally. 

Miners amd Rail1uay ChaTges.- The miners of South 
Y ork.~hire are holding meetings in the district to protest 
aaainst the excej:jsive railway charges made by the local 
r~ilway companies. They say the high rates paid. to ~be 
rail way companies are ruining the trad9 of the d1s~r1ct, 
eqpecia.lly the coal trade, and they appear det~rmmed, 
throuah their unions, to support any measures whtch may 
break cdown the great monopoly. The agitation is being 
carried forward with vigour. 

NOTES FROM THE SOUTH-WEST. 
Gloucester and B iTmingha;m, Navigation.-The direc­

tors of the Sharpness New Docks and Gloucester and 
Birmingham Navigation Company observe in their report: 
"There is a slight falling off in the r evenue of the pa.st 
half-year, as compared with that of the corresponding 
period last year. This might naturally have been expected 
considering the extreme competition to which the port. has 
been subjected by the ports at the mouth of the Brtstol 
river. During the half-year the attention of the directors 
has been much given to the question of the shipments of 
Welsh coal from Sharpness. This coal would be brought 
over the Severn Bridge Railway, and the company would 
be, therefore, doubly interested in its export. The dis­
tn.uce of the collieries from the shipping port constitutes a. 
great difficulty, but the directors will spare no efforts to 
secure it. The balance of r evenue on the half-year is 5183l. 
This has been carried to the reserve fund, which now 
amounts to 8466l. From this the directors recommend the 
payment of a dividend of It per cent. for the half-year, 
amounting to 455n. This will leave 3909l. in the fund ." 

Newport Dock Company. -The report of the directors 
for the half-year ending June 30, 1880, shows a balance on 
the revenue account of 4582l. , which, added to the balance 
brought forward on the general revenue account of 12,224l . 
makes the sum of 16,826l. standing to the credit of that 
account. The directors recommend the payment of 1500l . 
on the first preference shares (being a. half-year's dividend), 
and that the balance remaining, viz., 15,326l., be transferred 
a.s a loan to capital. The alterations and improvements in 
the working accommodation have been effected, and two 
additional movable hydraulic cranes for the convenience 
of the import trade have been ordered from Sir W. Arm­
strong and Co. 

The TredegaT Works .-A new blast furnace - the fourth 
of its kind-has been blown in a.t these works, and is now 
in full operation. The furnaces are producing a. large 
quantity of Tredegar pig. Attached to the furnaces are 
two of Cooper's stoves, the first of similar construction 
introduced into the district. The old furnu.ces look like so 
many dwarfs when compared with the last new furnaces, 
which is one of the largest in Sonth Wales. The new coke 
ovens are doing good work, and the coke is of the best 
quality. The automatic arrangements for filling the ovens 
and drawing the coke comprise many recent improvements, 
no manual labour being required from the time the coal 
reaches the bank until it is emptied into the trucks in the 
form of coke; and t he coal; is screened, washed, taken to 
the ovens, and withdrawn entirely by machinery. In the 
colliery department unusual activity prevails. 

Swansect.- The coal trade generally for the past week 
has been e:rceptionally dull. The exports show a falling 
off of nearly 4000 tons, as compared with the previous 
week. This must not he attributed to want of orderg ; on 
the contrary, these are plentiful, but to a dearth of tonnage, 
owing to a long continuance of easterly winds and bad 
weather . Iron is a little firmer, but tin plates are weaker. 

CaTd1ff.-Orders for steam coals keep fairly plentiful, 
and eome of the foreign markets exhibit a. healthy activity. 
Prices show no change, nor is it to be expected they will 
do so. With regard to iron ore no change is to be r eported ; 
t he ideas of buyers, whether for cargoes or for contracts, 
continue very low, and t heir stocks being good, they are 
able to maintain an independent tone. The uncertain con­
dition of the iron trade certainly does not tend to encourage 
heavy speculations. Last week's shipments comprised 
92,976 tons of coal, 1688 tons of iron, 1860 tons of patent 
fuel, and 1871 tons of coke. The imports comprised 6402 
tons of iron ore from Bilbao, while other sources supplied 
4671 tons. 

Newport. - Stem s have been well sutplied with orders 
during the past week . Under these 1ritcumstances it t:eed 
not be said that there is no tendency to a decline in prices ; 
on the contrary, firmness is the order of the day. In the 
iron trade there is a fair amonnt doing, and the local works 
are well occupied with iron and steel orders. It is reported 
that a large o1·der for 35,000 tons of iron rails has been 
placed in South Wales. In iron ore transactions there is 
no change to report, and prices are still low. The total 
quantity of coal shipped last week was 17,568 tons, and of 
iron, &c., 1570 tons. The imports were 5305 tons of ore 
from Bilbao, and 3094 tons from other directions. 

The Aberdare Valley. - The new colliery near Mountain 
Ash is now doing go1>d work, and is turning out from 600 
t ons to 700 tons of coal daily. From this colliery, and that 
of Harris's Deep Navigation, fully 1000 tons per day are 
now turned out, and this fact should be remembered when 
surprise is expressed that prices have not advanced. It is 
calculated that since the improvement has taken place in 
the iron trade fully 10,000 tons of coal per week have been 
thrown into the market over and above the full average of 
the best outputs on previous occasions. 

PULLMAN CAR BuiLDING.-The new Pullman Car 
Works at Pullman, near Chicago, are being pushed forward 
with great activity, and the place alreR.dy looks like a large 
manufacturing town. 
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AGENTS FOR "ENGINEERING." 
BELG IU?tt : P. Bailly, 12, Rue du Parchemin, Brussels . 
BERLIN: Messrs. A. Asher a.nd Oo., 6, Unter den Lin den. 
OA.LOUTTA.: G. C. H ay and Oo. 
EDINB URGH: J ohn Menzies and Oo. , 12, Hanover-etreet. 
F RANCS:: Veuve J . .Boyves.u, Librairie Etra.ne~re, 22, Rue de 1& 

Banque, Paris. 
GLASGOW; Willlam Love. 
L EIPZIG: Alphons Diirr. 

F . A. Brockhaus. 
L IVERPOOL: Mrs. Taylor, Landing Stage. 
MANO'RESTER: John H eywood , 143 Dee.nsg&te. 
OSTEND: K irkland and Oope. 
U NITED STATES: L enox Smith, 46, Pine-street, New York. 
V UNNA: L ehmann and Wenzel KArntneratrasse. 

Advertisements cannot be received for insertion in the current 
week later than 5 P.M. on Thursday. The charge for advertise­
m enta is three shillings for the fi rst four lines or under, and eight­
pence for each additional line. The line averages seven words. 
Pa.yment mus t accompany all orders for single advertisements, 
otherwise their insertion cannot b e guaranteed. Terms for 
displayed advertisements on the wrapper &nd on the inside pa.ges 
may be obtained on application. 

The price of ENGINEERING to annual subscribers in the 
United K ingdom receiving copies by post is ll . 9s. 2d. per annum, 
this including two double numbers. It credit b etaun, the charge 
le 2s. 6d. extra, the subscriptions being payable in advance. 

F OREIGN SU.BSORIPTIONS . 
The rates for subscriptions to ENGINEERING from abroad a.re : 

ll, 16s. Sd. to all the following countries, viz.: Africa., Austro­
Hungary, Belgium, .Brazil, Bulga.ria., Oo.nado. (Do­
minion of), Cyprus, Denmark, E gypt, Fro.nce, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Ma lta., Mo.rquesas Islands, Netherlo.nds, Newfound­
lo.nd, Norway, Peru, Portugal (including Azores 
and Madeira.), R oumania., Russia, Servia, Spa in, 
Sweden, S'vitzerland, Tahiti, Turkey, United States 
of America., Australia., and New Zealo.nd. 

2l. 4a. id. For India., Oeylon , the S traits Settlements, Ohina., 
Japa.n, a.nd the Hawaiian I slands. 

All a ccounts are payable t o the publisher, Mr. OHARLEB 
GILBERT, 85 and 86, Bedford-street. Cheques should be crossed 
'Union Bank, Oho.ring Oross Branch." Poet Otllce Orders t o 

be made pa.y&ble at 407 Strand, L ondon, W.C. 
F oreign Subscribers, especially when renewing their subscrip­

tions, are po.rtioularly r equested to o.dvise the Publisher of the 
transmission or the P ost Office Order , and the exact &mount for 
which it is made payable. It this precaution is omitted, some 
dUHoulty is very likely to ooour in obtaining the name ot the 
1ender. 

o.moe for Publication and Advertisement•, Noa. 86 and 86, 
Bedford-atreet, Stra.nd, W .O. 

ENGINEERING la registered for tr&namlaalon abroad. 

BBADING O.A.SBS.-Rea.ding oaaea for oontafning twenty-six 
Numbers of ENGINBBRIKG may be had of the publisher or or any 
newsagent. Price 6s. each. 

NOTIOE TO AMEBIOAN SU.BSORIBEllS. 
We beg to announce that we ho.ve appointed Mr. Lenox 

Smith,4G, Pine-street, New York , the sole a gent for ENGINBBR­
I NO in the United Sto.tes, o.nd all subscriptions for the United 
S to.tes will in fu ture bA payable to him. Mr. L enox Smith is 
al so prepared to r eceive o.dvertisements for E NGINEERING, and 
will atro rd full information o.s to terms, etc., on application. 
The annual subscription for ENGlNBBRING deliver ed post free in 
the United States is 10 dole. U .S. currency payable in advance. 

NOTICE S OF MEETING. 
INSTlTUTlON OF CIVIL ENGINEERS.-Tuesday, November 9tb , 

at 8 p.m. , on " Machinery for Steel Making by the Bessemer and 
the Sieu1ens Processes," 1Jy Benjamin Walker, M. Inst. O.E. 

Tall: SOCIETY oll' TKLmGRAPEr ENGtNEERs.- On Wednesday, 
November l Oth , a t 9 p.m ., the first m eeting of the winter session 
w ill ta ke place nt 4. Droo.d Sanc tuary, W estminster . when the 
R onnlcls L ibrary will be Op<'ncll, o.nd tho President will receive the 
m c> mbers . 

PIIYSrCAL SOClETY.- Satnrdn.y, November 13th, o.t 3 p.m., tbe fol­
lowing communications will h<> mn.do: " On the Dcat!f of Mistuned 
Oonqonances of the form h : 1," hy R. B . M. Bosa.nquet. " No te on 
Professor E xner 's pa pN· on Contact Ell'ctricity,'• by Professors 
Ayrton a nd Perry. ·'On Action at a Dis tance,'' by W aiter R. 
Bro wnc. 

The Publisher desires to draw the attention of Manu­
facturers and P urchasers to the advanta7es offered by the 
INFORMATI ON AND I NQUIRY ROOM now estabUshed at the 
new offices of this Journal. In this room are keptfo1· the 
benefit of visitors, files of the pr1'ncipal English and 
fore1'gn technical Journals, n.nd the circula.rs and cata­
logues of the leading manufactu?·ers in the Eng1'neering 
Prades, either f or reference or di stribution. A classified 
arrangement of the various adverti sements wh1'ch appear 
either continuously or from tim e to time i nENGINEERINq 

will also be avai lable for ?·eference. Manufacturers are 
invited to contributtJ their catalogues and circular.~, 

whi ch will be indexed and placed under the care of an 
attendCll?tt. 
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PHOTOPHONIC RESEARCHES. 
I N our issue of September 24th* we commented 

upon the beautiful experimental reasearches of 
Professor Graham Bell and ~!r. Sumner Tainter by 
which those gentlemen were led to the discovery of 
the transmission of articulate speech by means of an 
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undulatory beam of light projected from one station 
to the other, and this week we are enabled, through 
the courtesy of Professor Bell, to place before our 
readers illustrations of somo of the apparatus 
employed in that most interesting inve.s~igati?n. 

Those of our readers who are familiar wtth the 
history of the telephone will remember that the dis­
covery of the transmission of · musical notes by 
means of electricity preceded by many years that ~f 
the transmission of articulate speech, and t elephomc 
t elegraphy was in use some considerable time before 
t elephony was known, for it was not until the year 
l 87G that Professor Graham Bell announced the 
latter , while the former was exhibited by Reis some 
sixteen years before. Similarly in the case of the 
Pbotophone, the earlier experiments of Professor 
Bell were directed to the transmission by meaus of 
light, of musical notes with the obvious intention of 
advancing one very important step in the direction 
of the transmission of articulate speech. W e need 
not here repeat the train of reasoning by which 
Professor Bell was led to avail himself of the 
peculiar property of the substance selenium of alter­
ing its electrical resistance under variations in the 
intensity of illumination falling upon it, the object 
of this article being rather to illustrate the apparatus 
employed than to follow the progress of the research, 
referring those of our readers who wish to recall the 
latter t o Professor Bell's paper, which we published 
in our issue of September 17 ,*and to our remarks 
upon it in the foll owing numbcr.t 

In order t o obtain a beam of light whose illumina­
ting intensity at a distance could be directly con­
trolled by, and bear a relation t o, the sonorous vibra. 
tions constituting musical notes or articulate speech, 
Professor Hell interposed in the path of a beam of sun­
light a screen consisting of two thin plates of metal, 
perforated with a number of fine slits, one of these 
plates being fixed while the other was attached to the 
centre of a diaphragm which could be throw~ into 
vibration by the human voice, so that the motwn of 
the diaphragm would cause the movable screen to 
slide backwards and forwards over the fixed plate, 
and, in so doing, alternately enlarge and contract the 
orifices through which the luminous beam was trans­
mitted. The diagram, Fig. 1: will expla.in the 
principle, but it must be observed that the dtstance 
between the plates is purposely exaggerated in order 
t o show their construction and general arrangement. 
Upon sounding a not~ i~to the mo~thpie~e C. the 
diaphragm in front of 1t JS thrown mto v1br~t1o~, 
carrying with it the perforated screen A wh1ch 1s 
seen at the back of the other which is marked B. 
It must be observed that the width of the slits 
as well as their distance apart are so determined 
with respect to the rigidity of the diaphragm, 
that at no position of its amplitude is the passage 
of the beam entirely closed, a certain amount of 
light being allowed to shine continuously upon the 
receiver , and t he opening and contracting of the 
orifices of the screen merely vary its intensity, for, 
although a rapidly intermittent beam of light would 
by this means transmit musical notes, it would be 
powerless to convey even an approximation to the 
complications of articulate speech. Fig. 2 is a di~.gram 

-· 

A 

Fro. 2. 

of the whole arrangement by which this vibrating 
screen is employed to transmit an undulatory beam 
of light to the receiving instrument. In this dia­
gram, l l is the vibrating diaphragm set into motion 
by sounds uttered jnto the mouthpiece, E, D is the 
compound grating screen, and S is the selenium 
receiver; at L is placed a lens for the purpose of 
concentrating the undulatory beam upon the face of 
the receiving instrument which is in circuit with a 
battery P, and a pair of telephones at A. 

One of the most interesting collateral discoveries 
in connexion with the researches of Professor Bell 
and Mr. Tainter, is the discovery or rather 
invention of a method of construction of selenium 
cells, whereby the electrical resistance of the 
combination is reduced to a degree, which, in the 
absence of a description of the apparatus might have 
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been regarded as incredible, as will be appreciated 
when we state that previous to Professor Bell's 
experiments the lowest resistance of a selenium 
cell in the dark w hicb had ever been recorded was 
250,000 ohms-an amount which placed it alto­
gether out of the range of practical application­
and that Professor Bell and Mr. Tainter have suc­
ceeded in constructing selenium cells whose electrical 
resistance, measured in the dark, was only 300 ohms. 
This highly valuable discovery has been brought 
about partly by employing exceedingly thin thick­
nesses of selenium with large surfaces of contact for 
the electric current to traverse, aud partly by the 
employruent of brass instead of platin urn or iron for 
the metallic conductors. These latter metals have 
hitherto been employed on account of their want of 
affinity for the substance selenium in a state of 
fusion; but this very absence of affinity destroys 
the perfection of contact between the metallic con­
ductors and the selenium, which, as Professor Bell 
has remarked, appears to behave towards them much 
in the same way as water t o a greasy surface, and 
this, by diminishing the electrical surface-contacts, 
largely increases the t otal resistance of the combina. 
t ion. Fig. 3 represents a cross section of one form of 

X y 
FIG. 3. 

selenium receiver devised by Professor Bell and his 
colleague, in which the front face is the sensitive 
portion. This instrument consists of two circular 
fiat plates of brass A and B, the lower of which is 
furnished with a number of projecting brass pins 
c c. The upper plate, which is recessed below, 
as shown in the fi gure, is drilled with a number of 
countersunk holes corresponding to the pins of the 
lower plate, but of slightly larger diameter, so that 
when the plates are screwed together the tops of 
the pins are flush with the upper surface of the top 
plate, there being an annular conical space between 
each pin and the corresponding hole in the upper 
plate. All these annular spaces are then filled up 
with melted selenium, shown black in the figure, by 
making the plates hot and inverting them upon a sheet 
of glass upon which is spread a thin layer of selenium 
maintained in a state of fusion; the surface of the upper 
plate, as well as the ends of the pins, together with 
the selenium in the annular spaces is then faced off 
in a lathe, so as to present a flat continuous surface. 
At X and Y are two connecting screws, the former 
of which is connected with the upper plate, but 
insulated from the lower while the latter is in con­
nexion with the upper plate alone ; and, with the 
exception of the fi1ling of selenium, the two plates 
are insulated from one another. From the con­
struction which we have described it is clear that 
the only electrical connexion between X and Y is 
through the small rings of selenium which surround 
the ends of the pins. Th~ object of countersinking the 
holes from the inside is to give to the selenium 
the form of a truncated cone, so that the minimum 
thickness of the selenium, and, therefore, the courae 
of least electrical resistance, is close to the face of the 
upper plate. In this way Professor Bell has pro­
d~ced a flat selenium cell which can be placed in the 
dtrect path of a beam of light, its sensitive surface 
being perpendicular to the direction of the beam in 
a manner precisely analogous to the position of the 
sensitive surface of a thermopile with regard to the 
directjon of a beam of radiant heat. It is this form 
of se~enium indi~ator which is employed in the 
exper1ment of wbtch Fig. 2 is an illustration its 
position being shown in the diagram at S. ' 

Fig. 4 is a diagramatic sketch of the cylindrical 
form of selenium cell employed by Professor Bell 
(and t? w ~ich we would suggest that the name 
Ph~top1.{e mtght app~opriately be given), in which the 
cyhndncal surface 1s the portion which is sensitive 
to light. This is the form of instrument adopted in 
the Photopho~e, the. ray~ of undulatory light being 
thrown UI;>On 1ts cyhndr~ca.l face by a paraboloidal 
r~flect?r, 1n whose foct;ts 1t 1s placed. This beautiful 
httle Instrument consists of a number of circular 
discs of brass about two inches iu diameter strung 
upon a rod passing through their common centre, 
and separated from one another by a similar 
series of discs of mica whose diameter is slightly 
smaller than that of the brass discs, eo as to form 
with ~be latter (when the whole is built together ae 
a cylmder) a number of grooves al'ound its cylin-



drical surface. The discs are held :firmly together 
by nuts and bolts passing through them, two of 
which are shown in the diagram, and which form 
the connecting screws for placing the instrument 
in circuit with a pair of telephones andJa. b \ttery. 
Upon reference to Fig. 4 (which we would point 

FIG. 4. • 

out is only a diagram explanatory of the arrange­
ment of circllits, and does not pretend to repre­
sent the construction of the instrument or the 
proportion of its parts) it will be seen that every 
alternate disc of brass is in metallic connexion with 
tl .. e upper bolt, bui is inimlated from the lower 
bolt, and vice versa. In other words, if all the brass 
discs were numbered consecutively from one end of 
the series to the other, all the discs marked with even 
numbers are connected to the lower bolt, and 
insulated from the upper, and all the uneven 
numbered discs are in contact with the upper bolt, 
but insulated from the lower. The grJoves formed 
around the cylindrical surface are filled in with 
selenium by the following simple process : the 
cylinder is first heated to a temperature somewhat 
above that of the fusing point of selenium, and, while 
bot, a stick of selenium is rubbed over its surface, 
filling up the grooves and covering the edges of the 
brass discs. The cylinder is then put in a lathe and 
the selenium is turned off until the edges of the 
brass discs are bared. Before being sensitive to 
light, however, the selenium has to be annealed by 
first heating it until signs of fusion begin to show 
themselves; when the heat is removed, the fused 
portions recrystallise and the selenium is thereby 
rendered both sensitive to light and a conductor of 
electricity. Professor Bell states in his paper that the 
whole process of annealing occupies only a few 

FIG. 5. 

minutes. Fig. 5 is a diagram in which the connexion 
of the brass djscs with the external or telephonic cur­
rent is more clearJy shown. Here it will be seen 
that the discs numbered 1, 3, 5, 7, and so on, are 
connected to one terminal of the telephone T by 
the wire M, while the even discs 2, 4, 6, 8, &c., 
are in connexion with the other terminal through 
the wire Nand battery B. Upon examination of the 
diagrams 4and 5, it will be seen that while the surfaces 
of contact between the selenium lings and the brass 
discs are increased to a maximum by r eason vf their 
large diameter, which also insures a maximum 
of sensitive surface, the resistance of the whole 
photopile is 1educed to a Illinimum, n ot only by the 
method of making the circuits as shown in Fig. 5, 
but by the large sectional area of conducting material 
presented by the annular form of the selenium. Pro­
fessor Bell informs us that he has experimented 
with an instrument in which the selenium filled only 
the spaces 1-2, 3 - 4, 5-6, &c. (Fig. 5), the 
intermediate spaces 2 - 3, 4-5, &c., being filled up 
by the mica discs having the same diameter as the 
brass, but it was found that moisture was apt to 
penetrate into the laminated mica, thus dim.inishing 
its insulating property and thereby reducmg the 
efficiency of the instrument. 

The cylindrical instrument which we have just 
described is the form of photopile adopted by Pro_ 
feasor Bell in the r eceiving portion of the Photo_ 
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phone, which instrument we illustrate in Figs. 
6 and 7 on page 410, and which we have already 
described in a previous article,* the cylindrical 
sensitive surface lending itself more r eadily to receive 
the convergent rays of light reflected from the para­
boloidal reflector. 

The transmitting instrument of the photophone 
is shown in Fig. ·6, and consis ts of a long board 
mounted upon a firm support (with suitable adjust­
ments for directing it, within certain limits, in both 
altitude and azimuth), to which are attached the 
various parts of the apparatus, 0 is the mouthpiece 
with its reflecting diaphragm D of silvered 
glass or mica, and M is the mirror by which a ray 
of light from the sun or any other powerful source 
of light may be projected on to the diaphragm D by 
the condensing lens L, below which is fixed another 
lens for the purpose of parallelising the beam after 
r eflection from the silvered diaphragm, and proj ect­
ing it to the dis tant station, where it is received by 
the paraboloidal r efle ctor of the receiving instrument 
shown in Fig. 7, in the focus of which is placed one 
of the cylindrical photopiles such as we have 
described, and in circuit with the latter is placed 
a pair of telephones and a voltaic battery, which 
in Professor Bell's experiments consisted of nine 
Leclanche cells. 

The general arrangement and disposition of the 
whole installation is clearly shown in the diagram 

D 

FIG. 8. 
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Fig. 8, in which the portion to the left of the figure is 
the transmitting apparatus, and that to the right the 
receiving instrument. The rays from the sun, or 
from whatever source of light is employed, after 
being r eflected by the plane mirror M, are con­
centrated upon the face of the reflecting diaphragm 
D by means of the lens L, and a small glass trough 
C containing a solution of alum is interposed in their 
path for the purpose of absorbing the heat rays 
which, by altering the figure of the diaphragm 
mirror and introducing other irregularities, might 
produce disturbing influences which are better 
eliminated. At L~ is placed a second lens for the 
purpose of either parallelising the rays and projecting 
them to the receiving apparatus, or of rendering them 
divergent according to the particular circumstances 
of the experiment. R is the paraboliodal reflector, in 
the focus of which and co-axial with it is placed the 
cylindrical photopile P, which is included in the 
circuit of a battery B and telephone T. \V hen word:J 
are spoken into the mouthpiece 0, the diaphragm D 
is thrown into vibration, becoming thereby alter­
nately more or l ess convex and concave with con­
tinually varying amplitudes of vibration, the effect 
of which is to confer upon the beam reflected from its 
surface a continually varying illuminating intensity 
and, as this undulatory beam is projected by the 
reflector R upon every portion of the sensitive 
surface of the cylindrical photopile, the latter is in 
the best possible position to produce by its varying 
electrical resistance the maximum effect in the tele­
phone. 

Professor Bell has during the last few weeks been 
making a series of photophonic experiments in Paris, 
using the electric light as his source of illumination, 
and it ie an interest ing fact-although one which 
might have been expected from the r esults obtained 
in his earlier experiments - that the irregularities 
&nd vibrations, which are well.nigh inseparable from 
the light emitted by the electric arc, produce their 
effect in the t elephone as an unceasing murmur, 
while at the same time articu]ate speech is heard 
superposed, as it were, upon the "voice" of the 
arc. 

We do not know whether .Professor Bell has made 
any experiments with any electric lamps using a 
rapidly alternating current, such as the Jablochkoff 
candle and several others; we would expect that such 
a source of illumination would produce a musical 
note in the photophonic telephone, without the aid 
of any interrupting apparatus, the pitch of which 
would depend upon tbe rapidity of the reversals of 
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the current producing the light, and that such an 
arrangement might be employed for signalling pur­
poses. It would also be highly interesting if future 
research should lead to the discovery of a means of 
varying th e luminous intensity of the electric arc 
proportionately to the sonorous vibrations ~ons.titu~­
ing articulate speech, so that a t elephone 1n c1rcutt 
with a photopile exposed to its rays, would repro­
duce the sound by which the light was in the first 
instance thrown into vibration. \Ve should be 
inclined to think also that some very interesting 
results might be obtained by observing the effects 
produced in a photophonic receiver when illuminated 
by a sensitive gas flame under the influence of 
sonorous vibration. 

Fig. 9, page 410, is a diagram illustrating the 
arrangement of apparatus with which Professor Bell 
has been lately working in Paris. L is the electric 
lamp the arc of which is in the focus of a paraboloidal 
silvered r eflector M by which the divergent rays 
emanating from the a.rc are conden sed a nd projected 
as a parall el beam to the r eflecting diaph)'agm D 
by I which a certain small proportion of them is 
reflected to the receiving instrument through a dis ­
tance of nearly fifty feet as shown in. the figure. From 
this diagram it will be seen that a very large pro­
portion of the light project ed by the lamp reflector 
does not fall upon the diaphragm at all , but, n otwith­
standing this loss, most highly satisfactory r esults were 
obtained in the transmission of articulate speech, 
and Professor Bell is of opinion that effects equal to 
those obtained with sunlight would be produced by 
means of an electric lamp suitably arranged so as 
to utilise the whole of the light radiating from t he 
arc. 

As we pointed out in our last article* one of the 
most extraordinary discoveries made by Professor 
Bell and Mr. Tainter in the course of their experi­
ments is that sounds may be transmitted by means of 
light from one station to another without the employ­
ment of the selenium photopile, or indeed of any 
electrical arrangement whatever ; and that nearly 
all substances emit a sound when placed in t he path 
of a beam of sonoriferous light, such, for in stance, as 
is reflected from the vibrating diaphragm of the 
photophone in action, or as is produced by giving to 
the b eam of light a rapidly intermittent character. 

Fig. 10, on page 410, shows the instrument em­
ployed by Professor B ell and Mr. Sumner;. T ainter 
in investigating this most interesting phenomenon, 
as well as for projecting to a distance a rapidly 
intermittent beam of light. In this instrument rays 
of solar light are by the lens L condensed, after 
reflection from the surface of the mirror ~1, to a 
focus on the D disc in which is perforated an annular 
series of some forty holes, a nd which can be set into 
very rapid rotation by arrangements not shown in 
the figure. ~y this means a beam of light pro­
jected by the lens L on to the tube T can be inter­
rupted from a hundred to six hundred times in a 
secont l, which corresponds to the rapidity of vibratioa 
of a musical note of high pitch. ' iVhen such an inter­
mittent beam is allowed t o fall upon diaphragms of 
different substances placed at the end of the tube T, 
they, with doubtful exceptions, are thrown into 
vibration, and the corresponding note is heard in 
the hearing-tube. Professor B ell has, we under­
stand, since found that it is not necessary to form 
the substance experimented upon,nto diaphragms, 
but that even when placed in a glass vessel to which 
a hearing-tube is attached, the sounds are emitted 
when the substances under investigation are placed 
in the path of a beam of intermittent light. 

' Vhen the hearing tube I is removed, the appa­
ratus shown in Fig. 10 may be used as a transmitting 
instrument for the sending of photophonic signals 
on the l\lorse or any other prearranged system to a 
distant station. In this case, while the di~c is in 
rapid rotation, a shutter operated by a k ey (shown 
in the figure ) is made either to obstruct the light or 
to allow it to pass for longer and shorter p eriods of 
time corresponding t o the dashes or dots in the 
Morse corle. \V ben the instrument is employed for 
this purpose a pla.no-couvex lens is placed at C for 
parallelising th e beam of intermittent light. 

In the course of a research, such as Professor Bell 
and l\lr. 'fainter have been prosecuting, a great 
many suggestions for varying the phenomena or 
for producing the same phenomena by various 
means would naturally present themselves to the 
minds of the investigator~, and Professor Bell states 
in his Boston lecture, that h e, in conjunction with 
Mr. Tainter, had devised some fifty forms of appa­
ratus for varying the intensity of a beam of light by 
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the indirect action of sound. It would, bowaver, be 
obviously impossible in an article dealing as this 
does with the general subject even to deal in detail 
with these various devices, but we cannot omit from 
notice the very ingenious arrangements, of which 
Fig. 11 is a diagram, for bringing about the variation 
of the intensity of a luminous beam by the applica­
tion of F araday's discovery of the rotation of the 
plane of polarisation in a beam of light in its passage 
through a magnetised field. R eferring to the 
diagram the rays of light emanating from a source of 
light F are parallelised by the lens L and projected 
to the receiving photophone (not shown in the dia­
gram) , passing in their passage successivelythrough 
a polarising Nicol's prism R , a hollow coil of insu-

L 

M 

FIG. 11. 

lated wire B B, and an analysing Nicol's prism R1• 

The coil B B is placed in circuit with a battery P 
and microphone M. The idea of this arrangement 
is that under the influence of sonorous vibrations the 
microphone, by varying the strength of the current 
transmitted through the coil B B, will so far vary 
the intensity of the magnetic field as to vary pro­
portionately the illuminating intensity of the polarised 
beam in its passage through it, and thus to affect 
the Pbotophone at the distant station. There can 
be little doubt of the correctness of the theory of 
this most ingenious arrangement, but as the pheno­
menon discovered by Faraday requires for its optical 
demonstration a magnetic field the intensi ty of which 
is far greater than could be sufficiently varied by 
the action of a microphone, we are inclined to fear 
that t he variation of the illuminating power of the 
beam would be t oo slight to have any audible effect 
in the .Photophone. 

Want of space prevents us on this occasion from 
describing iu detail many of Professor Bell's most 
interestiug experiments. but we have said enough to 
show that the investigation which was inaugurated 
by Prof~~:~sor Graham Bell and Mr. Sumner Tainter, 
and which is now by them being carried on, is of 
the most interesting character, and opens up a field 
of physical and perhaps cosmical research more 
impor tant and far-reaching than was thrown open 
to the world of science by Professor Bell's earlier 
r esearches, which culminated in the production 
and perfecting of the electrical articulating tele­
phone, and we have no hesitation in saying that 
the results accruing from the researches which form 
the subject of this article will make a conspicuous 
era in the history of physical science. 

ELECTRIC LIGHT COMPETITION AT 
GLASGOW. 

IN two former articles we have given some general 
information and details as to the nature of the Exhi­
bi tion of Lighting and Heating Appliances, &c., held 
at Glasgow during t he five weeks commencing on 
the 28th of September, and now brought t o a close; 
and we have said something in regard to the trials 
of the various electric light systems that were 
already on the ground or about to put in an appear­
ance. As the Franklin I nstitute Report upon electric 
lighting has become practically obsolete, in conse­
·quence of the development of so many new systems, 
the want of any reliable guide in the sh<tpe of fresh 
data bearing upon the subject has now been long felt, 
and will be greatly appreciated by all physicists, as 
well as by the commercial world. 

Under these circumstances much interest has 
been excited in many circles by the prospect of 
having a series of exhaustive and r eliable tests carried 
out in Gla~gow in connexion with the Exhibition 
already referred to. The Executive Committee of 
the Philosophical Society of Glasgow, under whose 
auspices the Exhibition was held, had a task of no 
mean difficulty in bringing together a number of 
persons to act as jurors whose scientific attainments 
and position were of such an order as to r ender 
their award fin al, and their fiat unassailable. It is 
questionable if they could have selected a number of 
scientific men bet ter fitted to fulfil the conditions of 
the case than those whose names we now give: 
Sir William Thomson, Dr. J. Hopkinson, Pro-

ENGINEERING. 

fessor J ames Thomson, ~1r. J ames T. Bottomley, 
Dr. 'Vallace, gas examiner for the city of Glasgow, 
Mr. St. J ohn Vincent Day, and b1r. Mortimer 
Evans. 

There were four systems of electric lighting dis­
played in the Exhibition-the Mackenzie or Strode 
light, the L ontin system, machine and lamps; the 
Crompton system, and the Brush system, or that of 
the Anglo-America.n Electric Light Company. The 
first-named, although on the ground at the opening 
of the Exhibition, and remaining till its close, was 
so very unsatisfactory in its performances that it 
would have been most difficult to keep it alight 
sufficiently long for the necessary t ests to be made 
by the jurors. The Lontin dynamo machine and its 
accompanying four lights were also very early on 
t he scene, and great expectations were entertained 
ef it, by its represen tatives in England, Messrs. 
Latimer Clark, Muirhead, and Co. Those expecta­
tions, however, failed to be realised in actual prac­
tice during the four weeks or so that the machine 
was at work, and it will not be tested in competition 
with the others. It is somewhat surprising that a 
firm of engineers of such standing should have 
allowed their names to be connected with a system 
which had to be withdrawn from open competition; 
and it is also much to be regretted that Dr. 
Siemens should not have had his appliances put 
to the test in this competition, which is really 
the only complete one of jts class that has yet 
been attempted in this country. Messrs. R. E. 
Crompton and Co. were also early in attendance 
at the Exhibition, but with only a portion of 
their appliances ; and the Brush Company were 
not present till about the middle of last month 
soon after which, however, under the energeti~ 
and skilful super intendence of Mr. Montgomery, the 
managing director, the whole of the sixi een lights 
forming the speciality of their system were in full 
operation ; and the Exhibition Hall was eventually 
lighted up on such a scale as has perhaps never 
previously been seen in t his country, no fewer t han 
twenty-three l ights being occasionally in a state of 
activity at one and the same t ime. Towards the 
close of the Exhibition, l\l essrs. Crompton and Co. 
submitted their exhibit to the test in a very exhaus­
tive manner ; but it was then found necessary to 
suspend the trials for some days. By the t ime that 
this issue of our journal comes under the notice of our 
readers these t rlals will doubtless have been resumed 
if not actually completed , so far as the simple testing 
operations are concerned. We hope to be able to 
give in our next issue some definite information as 
to what the t ests were, how they were carried out, 
and the comparative results so far as they may then 
be available. 

THE LATE SIR THOMAS BOUCH, C.E. 
IT is with sincere regret that we have to announce 

the death of Sir Thomas Boucb, C.E ., a gentleman 
who played a prominent part in rail way engineer­
ing in the northern part of the island during the 
better part of thirty years or so. Sir Thomas 
died Jast Saturday at .l\1offatt, where he had been 
staying for some t ime, along with his wife and 
daughter, for the benefit of his health. He bad 
been ailing. more or le~s for fully two years, 
and the exmtement and great mental strain which 
be had to undergo in connexion with the Tay 
Bridge disaster of last December, and the subse­
quent inquiry instituted by the Board of Trade 
in regard to that dire catastrophe, coupled with 
t he worry involved in passing the Edinburgh Sub­
urban Rail way Bill last session, doubtless greatly 
added to the infirmity of body from which he bad 
suffered so long. Considering the long t ime during 
which the deceased occupied a prominent posi tion as 
a rail way engineer, it will doubtless surpri~e many 
of our readers to learn that Sir Thomas Bouch at 
the time of his death was only in the fifty-eighth 
year of his age. He certainly looked very much 
older, even before be was overtaken in his pro­
fessional career by the great calamity which throws 
such a dark shadow over his honoured name. 

Born at Thursby, near Carlisle, on the 22nd of 
F~br.uary, 1822, the deceas~d was the son of a cap­
tam ID t he merchan t ~erviCe. His first connexion 
with the profession of railway engineering began on 
the L ancaster and Carlisle .Railway, which was con­
structed by the eminent firm of Messrs. Lock a.n d 
Errington, of London and Car]isle, and with whom 
young Bouch served his apprenticeship. lie subse­
quently occupied several appointments in the North 
of England, one of them being that of resident 

-
engineer over the vVear Valley Rail way during its 
construction. Early in the year 1849 1\Ir. Bouch 
transferred his services to the northern side of the 
Tweed, where he almost ever afterwards prosecuted 
his labours. In that year he became the manager and 
engineer to the Edinburgh and Northern Railway, 
which afterwards beca.me the Edinburgh, P erth, and 
Dundee Railway, anrl now forms an important por­
tion of theN orth British Company's system. Having 
entered the service of the company, his mind was 
almost wholly occupied witn schemes for connecting 
the " Kingdom of Fife" with the rail way system of 
the " outer world," and affording a direct communi­
cation through that country for the traffic between 
Edinburgh, Glasgow, a.nd the south, with the 
northern parts of Scotland, via Dundee, Aberdeen, 
&c. The " floating railway" which he designed and 
carried into operation for the traffic across the Firths 
of F orth and Tay, was regarded with great favour 
for many years by his professional brethren, as also 
by the travelling public. The arrangements which 
he devised for the landing-placeR on the two firths 
likewise gave great satisfaction, and contributed in 
the course of years to develop the traffic of the 
North British system to an enormous extent. 

Mr. Bouch retired from the direct service of the 
Edinburgh and Northern Railway Company in the 
course of two years or so, and started in Edinburgh 
on his own account as a civil engineer. He was not 
long settled in his well-known chambers before his 
skill and energy as a railway engineer were in much 
request, chiefly on account of the fact that the 
modes of carrying out railway works which he 
adopted were much less expensive, though noi less 
efficient than those with which other engineers had 
indentified their names. He resorted to steeper 
gradients than those generally in vogue at that 
time, and hence reduced the expenses of cutting 
and tunnelling. The result was that a great impetus 
was given t o the construction of railways in Scot­
land, and no person played a. more prominent part 
in the development of the railway system than the 
deceased. One of his early works was the construction 
of the P eebles Railway, a line of 20 miles in length, 
and opened in the year 185 5; and in rapid succe~sion 
there followed from hia busy mind a number of 
schemes which were carried out to a success~ul 
issue, such as the Kinross-shire Railway, 10! miles; 
the ~even Railway, 6 mil~s ; the Leslie Railway, 
5 mtles ; the Leadburn, Lmton, and Dolphinton 
Rail way, 10 miles. During the same and following 
decades he also carried out a number of other more 
or less important schemes in railway engineering in 
Scotland. Amongst them we may mention the 
Kirriemuir and Blairgowrie line, the Crieff Junction 
Railway, the Edinburgh, Loanhead, and Roslin 
Railway, the Penicuik Railway, the Crieff and 
Methven line, the St. Andrews line, the Glasgow 
and Coatbridge Railway, the Leith and Granton 
new connexions, and the Arbroatb and Montrose 
Railway, 17 miles long, and now almost completed. 
There we:e also several. important undertaking• 
embraced m the Tay Bndge system. But it was 
not in Scotland alone that Mr. Bouch carried out 
bold rail way undertakings. He likewise executed 
several most important works in the North of 
England, more especially the Cockermouth Kes­
wick, and Penrith Railway, 31 miles · the' Eden 
Valley line, 22 miles ; the South n'urbam and 
Lancashire Union Railway, 50 miles · the Darl­
ington and Barnard Castle Railway 20 miles· the 
Lancashire Union Railway, 25 :niles; and he 
executed works of such first-class importance as the 
famous Deepdale Viaduct and the Be~ah Viaduct. 
Mr. Bouch also vent ured as far south as the county 
of Kent, where he constructed the Sevenoaks and 
Maidstone Railway, 20 miles in length; and some 
eleven or twelve years ago be brou~bt for th a series 
of schemes for effecting a grand union of the Metro­
politan Railways, but Mr. Fowler's projects rather 
than his, were eventual ly accepted. ' 
. The great . proj~cts of Mr. Boucb's professional 

hfe, were h~s bndges for cro8sing the Tay and 
Fo:th, but 1n consquence of the great disaster 
whiCh overtook the former about t en months ago 
both of those great engineering works have already 
had s.uc.h an amount of publicity given to them 
that It 1s unne~essary to dwell upon either of them 
he~e. Some t1me after the completion of the Tay 
Br1dge, Mr. Bouch had the honour of knighthood 
conferred upon him. Sir Thomas Bouch was mar­
ried in the year 1853, and be has left a widow and 
a ~amily of one so~ and two daughters, the former 
being now the res1dent engineer on the Montrose 
and Arbroath Railway. 

... 
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NOTES. 
PARArFINE AS A \VOOD PRESERYER. 

A GERllAN chemist, Dr. Schal, has established the 
useful fact that wood impregnated with pa.ra.ffine is 
preserved from rot, especially when employed in 
alizarine manufactures, where it is exposed to the 
decaying action of damp, acids, and alkaline lyes. 
\Vooden vessels which become totally rotten in two 
months last for two years whrn impregnated with 
paraffin~. The preparation of the wood is effected 
by drying it in warm air for three weeks, then 
steeping it in melted paraffine to which has been added 
some petroleum, ether, or sulphuret of carbon. In 
preparing this bath great care must, however, be 
exercised owing to the inflammability of its ingre­
dients. To prevent the paraffine from escaping 
from the pores, the wood should be coa.t.ed w~th 
oil varnish or soluble glass, washed after drymg w1th 
diluted hydrochloric acid. The silicic acid thus 
formed clogs up the pores from the outside, and 
protects the paraffine from the action of water . 
Paraffine, melted with equal parts of linseed or 
rapeseed oil, is also, according to Dr. Schal, useful 
for coating iron vessels, which in chemical manu­
factories are otherwise very liable to rust. 

EFFECTS OF ~fAGNETISING IRON. 

The changes in the length of iron bars pr~duced 
by magnetisation have often been the subJect of 
investigation by experime~ters, the lat~st r~s~lts 
of note in this country bemg those of 1r W1lharo 
Thomson. An Italian physicist, Professor Rigbi, 
has recently studied the matter, and be has found 
that the act of magnetisation pro~uces a?- in?rease 
of length in bars of iron or steel1n the dn·ect10n of 
magnetisation, but when the magnetising force ceases 
only a part of t~ elongati?n remains, an~ ~he part 
is greater or less 1n proportiOn to the coere1t1ve force 
of the bars. The elongation i~ proportional to the 
square of the intensity of the current when it is not 
very great. A weaker magnetising force following 
a stronger one produces a shortening of the bar, but 
even total demagnetisation does not restore the bar 
to its original length. During reversal of t~e 
polarity of the bar its length grows mome~tanly 
less and it oscillates in length. A bar or Wlre of 
iron contracts at the moment of closing the circuit 
and elongates again on opening the circuit, but ~ot 
to the same extent as it contracted, a fact wh1ch 
indicates that transverse magnetism partly remains. 
Further some iron bars show a tendency to take a , . . . . 
spiral magnetisation, that is a magnet1Bat10n gtvmg 
spiral lines of force around the bar. 

COllBINING HARllONIC VIBRATIONS. 

J,iflAA.jou's method of co~bini.ng two. harmonic 
vibrations by means of VIbratmg tunmg- forks 
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mounted with reflectors, is well known to physicists, 
but a simpler mode has been devised by ~Ir. G. ~1. 
Hopkins, of America. All the materials needed for 
it are a box ~4 in. square and two flat metal springs 
,-\r in. thick, 1 in. wide, and 24 in. long. The springs 
are secured along the sides of the box at diagonal 
corners by st out screws, a block of wood l in. thick 
and 4 in. long being put between the end of the 
spring and box, to allow space for the vibration of 
the screw. " Upon the free end of each spring," 
says the inventor, ''and in the plane of its vibr~tion , 
is cemented a piece of thin cardboard, havmg a 
longitudinal slit t in. wide, parallel with the spring 
to which the card is attached. The slits in the two 
cards intersect each other at right angles, forming 
at their intersection a clear aperture } in. square. 
The two cards are placed as near each other as pos­
sible without touching. One of the springs carrica 
an adjustable weight, the use of which is to c~an~e 
the period of vibration of the spring by placmg 1t 
in different positions." Now when the springs are 
put in vibration the square aperture formed by the 
intersection of the slits moves so rapidly as to appear 
a band of light, and by the changing the periods 
of one spring the band will execute a varietr ~f 
figures. To project these figures on a screen 1t LS 

-

only necessary to place a lamp in front of the slitted 
cards, and a lens between them and the screen 
behind. 

THE MARINE ExHIBITION AT GLASGOW. 

A most interesting naval and marine engineering 
exhibition was inaugurated on !\londay last at 
Glasgow, by a fashionable conversazione. Probably 
there never was a fuller and more varied display of 
models and appliances connected with naval archi­
tecture and marine eng ineering than this which has 
been got together on the banks of the Clyde. The 
Lords of the Admiralty, the Science and Art 
Department, the Commissioners of orthern Light­
houses, the Board of Traue, Lloyd's Register, and 
various other public bodies, besides numerous 
private firms of engineers and shipbuilders through­
out the country, have combined to make the exposi­
tion a success. Three of the large rooms of the 
Corporation Galleries are fully.occupied with models 
connected with the navigation and the great ship­
buihling industry. The first room is devoted to 
models of life-saving apparatus, lighthouses, and 
prismatic lights; the second to shipbuilding proper, 
and is replete with model ships dating from the 
present time back to the days of England's wooden 
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walls. Among these are to be seeu the Admiralty 
models of the Monarch, the D efence, the Glatton, 
and Devastation, as well as a transverse section of 
the V an guard, a modern torpedo boat, and a minia­
ture of the faih-Q.._us Royal George, which was built in 
1756 and sunk at Spithead in 1782, when the br&ve 
Admiral Kempenfelt went down with " twice three 
hundred men." Other interesting models, in a his­
torical sense, are a full-rigged specimen of the 
Winchelsea, presented by the Admiralty in 1830 
to 'Villiam IV., and a model of the Great Harry 
built iu the reign of Henry VIII. , 1514. There 
is also a finely-finished pattern of the Popoffka 
N ovgorod, a Russian coast defence vessel designed 
by Admiral Popoff, the chief constructor of the 
Russian Navy. The latest ocean mail steamers 
and such novelties in the way of marine constructio~ 
as the Livadia and the Obelisk ship Cleopatra, are 
all represented by handsome models. In the third 
room there is a large assortment of marine engi­
neering products, including works in cast and 
malleable steel sent by the Steel Company of Scot­
land ; anchors, cables, &.nd windlasses exhibited by 
Messrs. Parke and Ross, Tipton, and a working 
model of Arrol's hydraulic rivetting machine. 

FLEXIBLE R AIL JOINTS. 

The earlier forms of fishplates used on our rail­
ways afforded, as is well known, joints having a 
strength far below that of the solid rail, and as 
r olling stock became heavier and speeds higher, 
the trouble experienced with such joints led to 
multifarious attempts to improve them. The r esult 
hBB been the employment during recent years of 
deeper and heavier fishplates, some clipping the 
lower flange of the rails, some extending a consider­
able distance below it, and others furnished with 
flanges projecting laterally, the object in all cases 
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being to obtain a joint which-taking the r educed 
distance apart of the joint chairs into account­
should have the same strength as other parts of 
the line. That this object has been fairly attained in 
many cases is undeniable, but with its att~inment 
another fault has crept in, namely, excessive rigidity 
on each side of the point of actual junction of the 
rails, and in some instances this local excess of 
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rigidity has been found to produce shocks under 
passing traffic closely resembling those due to bad 
joints. Very little r eflection is needed to show 
why this should be so. Approaching a joint, the 
line has first the stiffness due to the rail alone, 
then that due to the rail and fishplates combined, 
and then-at the actual junction-the stiffness 
due to the fishplates alone, these sudden changes 
of stiffness next followin g in reverse order. It 
was with a view of graduating these changes and 
approximating to a uniformity of stiffness as well 
as of strength, that Colonel Richard Long, of 
Chicago, designed a form of fish-joint which has 
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lately been brought under our notice, and which 
has led us to these r emarks. In this joint, two 
forms of which are illustrated in the annexed engrav­
ing, the essential feature is that the thickness of the 
fishplates is varied as shown in Fig. 3, the ends of 
the plates being considerably thlnner, and the centres 
as much thicker than the ordinary fishplates. The 
n ew fishplates are in some cases made plain as in 
Fig. 1, and in others formed to clip the rail as 
in Fig. 2, according to circumstances, the essential 
feature in such case, however, being as we have 
said, the graduated variation in thickness, which 
avoids the sudden accession of stiffness at the point 
where the fishplates and rail act t ogether and a 
corresponding sudden loss of stiffness where the 
plates have to act alone. As the strength of a 
chain is meast1red by that of its weakest link, so 
that of a fish-joint is measured by that at the actual 
point of junction of the rails; and thus with the 
graduations of thickness adopted by Colonel Long a 
considerable reduction in the weight of fishplates 
can be effected for a given strength at the point of 
actual junction. The variation in thickness of 
Colonel Long's fishplates is not so great as to 
necessitate two lengths of bolts, and altogether we 
regard the joint as a most important improvement 
in permanent way construction. In the United 
States, where the joint is known as the "Samson," 
Colonel Long's fishplates are being rolled by Messrs. 
Sellers, Fowler, and Co., of Chicago, who put up 
special works for their production in 1878, and 
who last year turned out about one million of these 
plates. In this country the joint is being introduced 
by Mr. Alfred A. Dixon, of 24, Queen Victoria­
street, E.C., and as the plates are easily rolled and 
the use of the joints involves no disturbance of 
existing arrangements, we expect that they will 
meet with much favour. 

"ENGINEERING" ILLUSTRATED PATENT RECORD. 

APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 1, 1880. 

In the Oases of I nventions communicated from Abroad 
tM Names, cf'c., of the Oommunicato·rs are given in 
Italiei after the A bbrev-iated Ti tl,es. 

Nos. 
and 

Dates. 

Oct. 26 

NAMES, f~T OF APPLIC B. 

4857 J. Moore, Halifax, 
Yorks. 

4358 W. Hewitt, 'lrenton, 
N.J., U.S.A. 

4359 W. Hewitt, Trenton, 
N.J., U.S.A. 

4860 N. Schnorrenberg, 
London. 

4861 

4362 

4363 

4864 

4865 

4866 

4867 

J. C. Johnson, Wed­
nesbury. 

J. W allace, Glas-
gow. 

H. J . Haddan, West­
minster. 

A. W. L. Reddie, Lon­
don. 

W. T. Sugg, West­
minster. 

J. Amson, Birming­
ham. 

F. Ryla.nd, West Brom­
wich, Staffordshire. 

4368 H. H. Lake, London. 

4871 

4872 
4373 

4374 

Oct. 27 
4375 

4876 

43'1 7 

I 

W. R. Lake, London. 

J. W. Holland, London. 

G. D. Bishopp, London. 

R. Punshon, Brighton. 
J. N. Holliday, Sunder· 

land. 
S. Ogden, Manchester, 

and J. Western, 
Lancaster. 

P. :Balm.er, Scartsbrick, 
Lancashire. 

D. Macnee, West· 
minster. 

J . T. Parlour, London, 

ABBR ATED TITLES, &c. 

Ma~u~acture of bags, sacks, bed 
ticking, and other like receptacles. 

Apparatus and process for anneal­
ing iron and steel wire. ( Com­
plete Specifo.;aeion deposited). 

Apparatus for cleaning iron wire, 
and collecting waste hydrogen 
gas incident to said process. (Cout­
J>Iete Specification deposited.) 

Process or method of printing and 
colouring photographs on glass. 
W. G1'iine,1Jerlin. 

Machinery for welding gas, steam, 
and water-pipe fittings. 

Potato diggers. 

Suspenders and braces. T. o. Potter, 
Boston, Jfass., U.S.A. 

Machine for cutting paper, card­
board, cloth, &c. J. A. 11. Mtyer, 
Dresden, Sa.rony. 

Construction of domestic baths. 

Draught preventers and regulators, 
and water bars. 

Wrought-iron tubular handles and 
method of fastening se.me on to 
cuHnary and other hollow ware 
vessels. 

Apparatus for holding cartridges, 
and for supplying same to ma­
chine guns and other firearms. 
E. G. Parkh11st, Ha1·tjord, Conn ., 
U.S . .d. (Complete specrjicalion 
depo!.iled). 

Manutact11re of horseshoes J. D. 
Billings, New York, U.S.A.' 

Water- closets, lavatories, and 
urinals, partly applicable gene­
rally for trapping inlets to drains 
a.nd sewers. 

Locomotive and traction engines 
worked by compressed air or other 
elastic fiuid under high pressure. 

Permanent way of railways. 
Steering apparatus. 

Manufacture of table--cloths or 
covers, also applicable to toilet 
covers, &c. 

Continuous kilns for burning bricks, 
&c. 

Permanent way of railways. 

Faoilltating repairs of dock walls 
ships, &c., boring and carrying on 
other _operations under water, suoh 
as lifting su bmarged bodies, and 
apparatus therefor. 

COMPILED BY w. LLOYD WISE. 

Nos. 
and 

Dates. 
NAMES. &c~ OF 

APPLICANTS. ABBREVIATED TITLES, &o. 

------ -------------------------- -----------------------------------------Oot.26 
4378 G. Pace, Valetta., 

Malta.. 
4379 G. and J. Weir, Glas­

gow. 

4380 J. C. Mewburn, Lon­
don. 

4381 W. Forsyth, Worcester. 

4382 

4383 

4384 

4385 

4886 
4887 

4388 

• 

M. Travers, London. 

P. W. G. Nunn. :Bourne­
mouth, Hants. 

B. J. B. Mills, London. 

C. Dickenson a.nd J. 
W. Robson, Surrey. 

J.R. Dry, London. · 
J. Rinks, T. Hooper, 

and F. R. Baker, 
Birmingham. 

P. M. Justice, London. 

4389 A. M. Clark, London. 

4390 A. M. Clark, London. 

4391 

4392 

4393 

4894 

4895 
Oct. 28 
4896 
4397 

4398 

4899 

44.00 

4401 

4402 

P. Jensen, London. 

W. Ma.ther, Salford. 

W. R. Lake, London. 

W. Ambler, Bradford, 
Yorks. 

C. A. Brodribb, Hast· 
ings. 

A. C. Herts. London. 
W. Dawes, Leeds, & A. 

H.Da.wes, Staveley, 
Westm.oreland. 

J. C. Rhodes, Black­
pool.,~ Lane., W. 
Gooabrand, and T. 
E. Holland, Man­
chester. 

F. J ackson, a.nd E. R. 
Austin, Manchester. 

T. Holliday, Rudders· 
field. 

A. C. Uljee, the Hl}gue, 
temporarily of West­
minster, and J. 
Cleminson, West­
minster. 

C. Mor.fit, London. 

Construction and working of multi~ 
tubular firearms. 

Detecting and preventing corrosion 
in steam boilers and parts con­
nected therewith and apparatus 
therefor. 

Moulding, working, and uniting 
amber. F. J. Kaldenbe1·g, New 
r ork, U.S.A. 

Composition or cement for filling in 
letters or other recessed work in 
marble, stone, &c., also applic­
able for cementing materials to­
gether. 

Obtaining and applying motive 
power. 

Abdominal belts for prevention or 
alleviation of sea-sickness. 

Self-levelling tables, cattle pens, &c., 
for use on shipboard. J, F. Dobson, 
Boston, lJ1 a~s. , U,S .A. 

Filter press. 

Cowl. 
Fastenings for cravats and neck­

ties. 

Combined adjustable seats and 
school-desks. A. E. J. Damman 
and A. Cassard, lJrussel s. 

Dredger or castor for table and other 
use. A. C . .Domittique, Pochez, St . 
Amand les Eau:c (Nord)l.. Fra11ce . 

Envelope letter paper. J!;. Clement , 
Pari$. 

Means for measuring the amount of 
electrical ourren t flowing through 
a. circuit. '1'. A. Edison, Menlo 
Park, N.J., U.S.A. 

Friction coupling or clutch for driv­
ing shafts , wheels, pulleys, &c. 

Electric lighting apparatus. H. s. 
Max im, Brooklyn, Neto York, 
U.S.A. 

Machinery employed in the manu-
facture of spool tubes. 

Gas stoves. 

Carpet sweepers. 
Packing cases for the conveyance of 

pictures, frames, &c. 

Gas motor engines. 

Instl'lllD.ents for use in packing 
permanent way of railways. 

Obtaining various colours on cotton 
and other te.xtile .fibre. 

Manufacture of wheels ·for use on 
railways and tramways. 

Consolidating extract of malt. 

Nos. 
and 

Dates. 

Oct. 28 
4403 

4404 

4405 

4406 

4407 

4408 

4409 

4410 

4411 

4412 

4413 

4414 

4415 

Oct.29 
4416 

4417 

4418 

4419 

4420 

4421 

4422 
4423 

4424 

4425 

4426 

4427 

4428 
4429 

NAMES &c. 
OF APPLICANTS. 

G. G. Cave, Dowlais, 
Glamorgan. 

G. Browning and S. 
Mort , Glasgow. 

T. Holliday, Hudders­
field. 

F. and A. Craven, 
Brad.ford, Yorks. 

J. Humphrys, Barrow­
in-Fti.rness. 

G. W. von Nawrocki , 
Berlin. 

T. DaVids and C. Weiss, 
Hanover. 

J. A. Bennett, Staly­
bridge Lane. 

U. Bromiey, G. Crowe. 
and W. Ja.mes, 
Chester. 

A. J. :Boult, London. 

E. 0. Day, Surrey. 

C. D. Saunders, J . F. 
H/Shepherd, and L. 
Sa.unders, London. 

H. J. West, Brixton, 
Surrey. 

E. Whalley Manches­
ter, and J. H. Scott, 
Rochdale. 

C. Winkler, Freiberg, 
Saxony. 

W. Balch, Green­
wioh. 

M. Benson, London. 

A. and C. H. Rothwell, 
Bury Lano. 

G. Wilii'nson, Man­
chester. 

H. Rankin, London. 
J. Brindle, White­

haven. 
J. Crichton, R. Crich­

ton, and P. Chell, 
Manchester. 

J. Chase, Orange, Mass. 
U.B.A. 

J. A. Timm.is, West­
minster. 

P. F. Rossini, W. Snell, 
and J. J. Fisher, 
London. 

J . H. Johnsonh~~don. 
B. Talbot, We ton , 

Salop, 

ABBREVIATED TI'l'LES, &c. 

Apparatus for mashing malt or 
othe1· t grain or ingredients !or 
heating & cooling liquids, &c. 

Sewing machine partly applicable 
to other sewing machines. 

Utilising residuary products ob 
ta.ined when producing colours on 
cotton and other textile fibre. 

Apparatus for spinning or twisting 
fibrous substances. 

Boilers for generating steam. 

Photometers. lV. s. Limbeck Lau 
gcndrccr, Germany. 

Screens for indoor and outdoor use. 

Construction of yarn winding 
frames. 

Cisterns or fiushing apparatus for 
water-closets, urinals, &c. 

Breechloading firearms. ll. R 
lfougllton, Neu; York, U.S.A. (Com 
plcte Specification deposited) . 

Feeding bottle for infants and in 
valids. 

Stud fastenings for ga.rment.a. 

Stoppers for glass or other bottles 
or vessels for containing aerated 
water, &c., and method of attach­
ing same. 

Machinery for doubling, winding 
and twisting yarns or threads. ' 

Absorbing and utilising acid gases 
and fumes, more particularly 
sulphw·ous acid fumes, and means 
therefor. 

SaVing life at sea, &c. 

Gas engines. A. K. R icler, Jl'alclen, 
Orange County, New r ork. 

WeaVing reversible fabrics. 

Prime movers. 

Bagmaking machinery. 
Improved pipe for tobacco. 

Construotion of valve gear for 
steam and other engines. 

Ma.nufa.oture and adaptation of p1.1ln 
from woody or other analogous 
fibres. 

Bearing springs. 

Cases. frames, or books for exh.ili • 
t1on of photographs. 

Eleot~o lamps. ..d. Berjot, Pari~. 
M~ry for coiling e.nd brindling 
~~~=:;:and other metalUo rods 

• 

• 
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Nos 
and 

Dates 

Oct . 29 
4430 

4431 

4432 

Oct.30 
4433 

4431 

4435 

4436 

4437 

4438 
4439 

4440 

4441 

4442 

4443 

4444 

4445 

4446 

4447 

4448 

4449 
Nov.1 
4450 

4451 

4452 

4.453 

4454 

4455 

4456 

4457 

4458 

4459 

4460 
4461 

4462 

4463 

NAMES, &c., 
OF APPLICAN'l'S. 

S. Kea.ts, Leeds, and 
A. Kea.ts, London. 

J. S. Wil1iams, Brierley 
Hill ~~tafford. 

W. w llman, Co-
ventry. 

B. J. B. Mills, London. 

T. M. Foote.._Brooklyn, 
New YorK. 

C. M. Westmacott, 
Westminster. 

I. Bradshaw, Preston, 
Lane. 

W. Eyre, Sheffield. 

J. R. Leaver, Swansea. 
R.. Holliday, Crewe, 

Chester. 

W. Parker, Cat!ord 
Bridge, Kent, and 
L. Ogden, Goole, 
Yorks. 

F. Ki 'lg and G. Green, 
Bristol. 

J. Kinley, Bolton, 
Lane. 

A. Muil:, Manchester. 

H. H. Lake, London. 

J. B. Ball, Putney, 
Surrey. 

R.. H. R.idout, London. 

T. F. Best, Binning­
ham. 

E. R. Hollands, Stoke 
Newington, Middle­
sex. 

A. A. Langley, Lon­
don. 

V. Lesage, Parts. 

F. J . Bramwell, West­
minster. 

A. P. Hansen. Ham­
burg, Germany. 

A. R.ousseau, Brussels. 

J. A. Thompson, Lon­
don. 

N. Stick Hammer­
smith, Middlesex. 

A.G. Duncan,London. 

H. Skerrett, Spa.rk­
brook, Worcester. 

R. R.. Gubbins, New 
Cross, Surrey. 

W. A. Barlow, London. 

L. 0. Michael. Bristol. 
A. M. Clark, London. 

H. H. Lake, London. 

W. R.enney, London. 

ABBREVIATED TITLES, &c. 

Sewing machines. 

Stands or frames tor liquor and 
other bottles and vessels. 

Velocipedes. 

Converting refuse and infectious 
animal matters into gas and other 
useful products, and apparatus 
employed therein. L. E. E. c. D. 
1' . ..dnthony, Toulouse. 

Telegraphic recording apparatus. 

Stove !or ordinary apartments, ap­
plicable for cooking purposes, and 
tor heating other apartments be­
sides that in which it is placed, 
and also halls and public build­
ings. 

Looms for weaving. 

Manufacture of buffer-boxes and 
plungers. 

Manufacture of artificial fuel. 
Strings of violins and other instru­

ments played With a bow. Partly 
a communication from abroad by 
V. Campiglia, Napl~. 

Apparatus !or regulating the supply 
of steam to steam engines. 

Alarm and indicating apparatus !or 
boilers, cisterns, tanks, venti­
lators, &c. 

Construction of brushmakers' shears, 
and method o! and apparatus 
for shearing brushes. 

Milling cutters, reamers, fiat 
cutters, and other tools used in 
milling, turning, planing, shap­
ing, boring, and slotting metal. 

Electric gaslighting apparatus. F. 
lV. Pelt cm, Boston, M ass., U.S . .A. 

Apparatus for consuming smoke and 
saving fuel. 

Apparatus !or denoting time by 
means o! burning mineral or 
vegetable oils, tallow, wax, 
paraffin, stearine, or compounds 
thereof. 

Velocipedes. 

Fire grates. 

Railway buffer stops. 

Process in unha.iring or depilating 
skins. E. Cllesnay, Paris. 

Purifying products o! combustion 
from domestic and other fires and 
aP.paratus therefor. 

Wnting instruments. 

Tar inhaling cigar, also applicable 
!or inhaling other substances. 

Applying the condensing or com­
pound system to locomotives, 
mill, and other steam engines. 

Construction and l>ropulsion o! 
steam and other ships. 

Holders !or embroidery, lace, and 
other trimmings. L. R eichenbach, 
St. Gall, Szoitzerland. 

Manufacture of certain parts of the 
furniture o! umbrellas and para­
sols, and tools, and machinery 
therefor. 

Manufacture of metal wheels and 
pulleys, and apparatus therefor. 

Manufacture o! felted thread and 
machinery there!or. A. lff01"-
chablon., Paris. 

Velocipedes. 
Steam and other engines and me­

chanism tor converting or trans­
mitting motion or transmitting 
pressure. A . J ohn$01l, Neto York, 
U.S . ..d. 

Coupling apparatus !or railway 
vehicles. A. Oustet·hout, Wayla7Ul, 
M ichigan U.SA. 

Anti-fouling and ~reservative com­
positions !or ships' bottoms and 
other submerged structures. 

GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 

No. -
3671 
3749 
3977 

4101 
410iJ 
H I)!) 

4107 

41 09 
4111 
4113 

4117 

F or Particulars, see Corresponding Numbers in Lists of 
.Applications for P atents. 

Name. No. Name. No. Name. 
-

Nadal. 4119 Haddan 4149 VonNawrocki 
Wilkinson. (Peters and (K()bler). 
Thompson Wiegand). 4151 Allibert. 

(Desguio et 4121 MacvitiE>, 4153 Gossage. 
IJie.). 41 23 Nicholson. 4155 Baddnn 

Lufkln. 4126 Matbewson & (Pittler). 
Croeeley. Tidey. 4169 Kesseler 
Bannebr. 4127 Michaelis. ( H enni~es). 
Mew burn 41 29 Lake (Blake). i!Gl Lake ( ~ ork-

(Rogers, 4131 Reddie(Fryer) na.l!). 
Page, and 4133 Rae. 4163 Crokatrt. 
Adams). 4136 M organ- 4165 'Ba.rtnell 

Noble. Brown (Stoneelreet) 
Beadle. (Bicbardeon) 4167 Wa.tes. 
Brewer (Win- 4137 Ill s ton. 4169 Wirtb (Seck) 
~rh alter). 41 ·9 Nutter. 4171 Bar low 

Perkioa a.nd 4143 H. and F. C. (Pft>iffer et 
Fla.nncry. 

4147 
Cockey, 

Xicholls. 4173 
Otrroy). 

Wiles. 

• 

ENGINE ER IN G. 

INVENTIONS PROTECTED FOR. SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 

For Particulars, see Corrt.~ponding Numbers in Lists of 
.Applications for Patents. 

Name. No. Name. Name. No. 

4300 
4320 

------- -- ----- No. 

43541 
4358 
43b9 
4368 4325 

Smith. 
Haddao 

( Brewster). 
Ged~e 

( Wh:te and 
Deacon.) 

4345 

4352 

Vaugban and 
Clark. 

Lo.ke (De La 
Vergneo.nd 
Mixer). 

NOTICES TO PROCEED. 

Fairman. 
Hewitt. 
Hewitt. 
Lake (Park­

hurst). 

I .-Time for ent~rinq Oppositwn expire& Fridav, November 19, 1880. 

Nos. 

2546 

2553 

2574 

2591 

2593 

2599 

2617 

2622 
2628 

• 

2633 

2637 

2647 . 

2648 

2651 

2681 

2700 

2735 

2742 

2764 

2823 
2910 

2943 

334.2 

3745 

4065 

4325 

NAMES. ~<l~ 
OF APPLIC~TS . 

8. Redhouse, North 
Finchley, Middle­
sex. 

H. P. Boyd, South­
ampton, T. T. 
Pearson, Gates­
head, and W. 
Hooley, South­
ampton. 

W. E. Carter, Lon­
don. 

H. J . Lawson, Co­
ventry. 

R. Phelps, Birming­
ham. 

J. Chidley, Cuts­
dean, Worcester­
shire. 

J. G. Wilson, Man­
chester. 

W. Watson, Whitby. 
P. F. Mantelet, 

Parts. 
G. M. Cruikshank, 

Glasgow. 

W. R. Lake, London. 

W. and D. A. Q.uig­
gin, Liverpool, 
and R. A. Sloan, 
Birkenhead. 

M. W. Hilles, Lon­
don. 

F. Wich, London. 

W. R. Lake, Lon­
don. 

S. Wilkes, Sedgley, 
Staffordshire. 

T. Parkins, Hitchin, 
Hertford, and S. 
Handscombe, Cam­
bridgeshire. 

G. D. Terry, London. 

G. G. Andre, Dork­
ing, Surrey. 

R. Spear, London. 
W. Lloyd Wise, 

Westminster. 
R. Auerbaoh, Lon­

don. 

T. B. Gibbs, Stoke 
Newington. 

P. M. Justice, Lon­
don. 

T. B. Light!oot, 
Dartford, Kent. 

W.E.Gedge, London. 

ABBREVIATED .TITLES, &c. Dates. 

Means o! forming a basis !or 
executing embroidery or 
other ornamental work. 

Means o! propulsion of steam 
vessels and apparatus 
therefor. 

Stand !or holding bottled 
effervescing liquids. 

Construction of velocipedes1 and apparatus connectea. 
therewith. 

Ga.saliers and other like 
fittings known as " slides or 
pendants." 

Hydrants and stand - pipes. 
partly applicable to other 
analogous purposes. 

Street , railway carriage, and 
other lamps or lanterns, and 
reflectors. TV. J. .Bretoer, 
.Bombay, 

Apparatus for grinding tools. 
Apparatus tor shearing horses, 

sheep, &c. 
Process and apparatus for 

rapidly drawing metals 
into wire. C. R mJ, St. Dizier, 
l/aute Mame, France. 

Corsets or Stays. M . K. .Bor­
tree. Jacks01t, .Mic/1., U.S.A. 

Rackets or bats used in play­
ing tennis and similar 
games. 

Construction of railway car­
riages. 

Scissors. P. D. Rartkopf, 
::Solir~gt:~~. Prussia. 

Manufacture of Yarn. J. 
Riessb~:rger , Vienna. 

Construction o! metal gates, 
hurdles, palisading, fencing, 
tree guards, verandahs, 
balconies, &c. 

Apparatus for s~parating grain 
seeds and other vegetable 
or mineral substances. 

Machines tor making certain 
kinds of casks or barrels. 

Electric lamps. 

Penholders. 
Umbrellas. La SociiU Meurgey 

et Cie., Paris. 
Manufacture o! an improved 

fibrous material to be used 
as a substitute for whale­
bone, also relating to fibres 
for brushes and brooms. 

Absorbent and deodorising 
powder. 

Process for purifying and 
whitening oils and fats. A. 
W. JVinte1· and W. T. Cole­
man. Sa11- Francisco, Cali­
fortlia, U.S.A. 

Retrigera ting apparatus. 

Fastening the tubes o! surface 
condensers and means there­
for. C. D. White and JY, 
Deacon, San Fraucisco, Cali­
fornia, U.S.A. 

June 
2 

24 

25 

26 

28 

29 

30 

July 1 

3 

5 

6 

9 
14 

16 

Aug. 
17 

Sept. 
15 

Oct. 6 

23 

II.-Timejor entering Oppo$iiion expit·es Tuesday, November 23, 1880 . 

2623 

2624 

2625 

2626 

2631 

D. Marcon, Man­
chester. 

J. Graddon, Forest 
H1l1, Kent. 

W. and J. W. Bar­
tram, Sheffield. 

W. Staniforth, Shef­
field. 

W. H. and A. B. 
Hodge and J . J . 
Easticks. Field­
gate-street, Mid­
dlese:r. 

June 
Manufa.oture of pile fabrics, 28 

and method o!, and means 
tor weaVing and cutting 
same. 

Pzoducing elastic force for 
motive power or other 
purposes, preventing boiler 
explosions, and machinery 
for utilising force when re­
IJ.uired. 

Sprrit bottle and other frames. 

Stands !or bottles and other 
like receptacles. 

Method of decomposing organic 
or inorganic substances, 
chiefly designed !or the 
manufacture o! sugar, and 
!or the treatment of various 
bodies or compounds to eli· 
minate the salts, acids, or 
bases contained therein, and 
to obtain new products or 
comiiOUnds • 

Nos. 

2635 

2646 

2649 

2650 
2663 

2666 

2669 

2671 

2682 

2689 

2690 

2696 

2702 

2717 

2718 

2729 

2730 

2750 

2756 

2760 

2763 

2793 

2800 

2814 

2822 

2885 

2890 

2911 

2919 

2955 

2994 

3000 

3009 

3014 

3023 

3027 

3082 

3318 

3328 

3343 

3419 

! 3811 

8966 

lNov. 5, 188o. 

NAMES,~£~ 
OF APPLIC~T~. ABBREVIATED TITLES, &c. Dates. 

G. Lowry, Saltord, 
Lane. 

W. Davis, Enfield, 
Middlesex. 

J. We •.ter, West­
minster. 

J. Symes Dublin. 
A. W. 13rewtnall, 

Warrington. Lane. 
G. W. Davey, Bark­

ing, Essex. 

G. Jones, camber­
well, Surrey. 

H. Booth, Edin­
burgh. 

E. A. Kirby, Kelsey 
Park, Kent. 

Presses !or copying, &c. 

Steam traps or drain valves 
tor draining steam pipes 
and cylinders, and other 
pur _Poses. 

Combmed seat and lite-saving 
apparatus fo~ use o~ board 
ships. .B. Kmg, Parts. 

Construction ot bicycles. 
Bookbinders' arming or block­

ing presses. 
Distillation of coal tar and 

apparatus employed there­
in. 

Apparatus tor producing vari­
able reciprocating and rota­
tive motion. 

Apparatus !or stopping and 
starting tramway cars, 
omnibuses, &c. 

Treatment o! meat and com­
pounding same with other 
ingredients, so that it may 
be easy ot transport and 
kept for a long time with­
out change. 

June 
28 

29 

30 

G. Liedman and C. 
Beeger, Berlin. 

Velocipedes and means of pro­
pelling same. 

July 1 

C. Moseley, W. F. 
Bottomley, and 
W. E. Heys, Man­
chester. 

J. Hastie, Greenock. 

A. M. Clark, London. 

G. J ones, Cam bar­
well, Surrey. 

G. Buchanan and 
W. A. Kea.y, Lon­
don. 

L. Perrier, Paris. 

J. Wetter, West­
minster . 

W. Hawtin, Lon­
don, and A. D. 
Collier, Camber­
well, Surrey. 

U. Bromley, G. 
Crowe, and W. 
Ja.mes. Chester. 

H. J . Haddan, West­
minster. 

P. F. Aerts, Brus­
sels. 

J. Jones, Swansea. 

W. Brierley, Hali­
fax, York. 

Comte C. de Bruc, 
Paris. 

H.J. Haddan, West­
minster. 

W. Brierley, Hali­
fax, York. 

F. Wirth, Frank­
fort-on-the-Main, 
Germany. 

M. Wiberg, Stook­
holm. 

C. Wittenstrom, 
Stockholm. 

Method of constructing tele­
graphic, telephonic, and 
other lines. 

Differential screw devices !or 
fastening or adjusting pur­
poses. 

Finger guides for type-writing 
machines. ..d. M. Da Costa. 
Brooklyn, New r ork, U.S.R.. 

Bottling machines. 

Sugar cane crushing ma­
chinery. 

Steam tension manometer !or 
analysing liquids and study­
ing pressures. 

Au tomatio electric time signal· 
ling apparatus. lV. D. Slluey, 
Albmeapolis, Minne~ota, 
u.s ... t. 

Forming backs o! account and 
other books in binding same. 

Pumps for water and other 
fluids. 

Suspended and self -levelling 
receptacles for ink, &c. E. 
w: ~tiles, Hartford, Conn., 
U.S.A. 

Cen trifugo-helical pump. 

Construction of annealing 
pots for tin plates. 

Power storing · brakes. G. 
Leuffgen, Berlin. 

Screw helm !or steamers. 

Head rest. L. llefter and T. 
Schuppli, Zauiercie, Poland. 

Extracting ammonia during 
the distillation of azotic 
substances. T. Richters, 
Breslau, Gemwny. 

Machinery for washing and 
separating ores and similar 
materials. H. Rochstro.te, 
Zeche, Rhei11preussen, Ger­
many, 

Manufacture o! boxes for 
matches and machinery 
there! or. 

Manufacturing horseshoes ot 
steel or malleable iron by 
casting, 

W. R. Lake, London. Manufacture of driving belts 
or bands. R. Muller, K ie1o, 
Russia. 

J. Duke, 
Devon. 

Totnes, Manufacture of soluble sili­
cates applicable to the pro­
duction of manures. 

H. J. Haddan, West­
minster. 

A. M. Clark, London. 

R. Challinor and W. 
H. Maudsley, Bol­
ton, Lane. 

Circular knitting machines. 
J. BlacJ.:lock, Torm1to, Canada. 

Manufacture o! certain alloys 
ot nickel. J. Garniet·, Paris. 

Construction of "incubators" 
partly applicable to the re­
gulation ot heat tor other 
purposes. 

w. R. lake, London. Machinery !or rolling metal. 
W. Wenstrom, Orebro, 
S u:eden. 

A. M. Clark, London. ~.Process of spinning certain 
mued fibres. E . .Agache, 
and J . J. l mbs, Paris. 

W. R.lake, London. Hair cutting or clipping ap­
paratus. LCJ Fil~ ae Peugeot 
Freres, Pat'is. 

C. Perks, Burton­
on-Trent. 

F. Wolt, Copen­
hagen. 

G. D. Robertson, 
Westminster. 

W. H. Sproston, Bir­
rninghD.m. 

G. and A. S. Bower, 
St. Neots, Hunt· 
tingdon. 

F. W oUf, Copen­
h9.gen. 

Sewage and other drain traps. 

Centrifugal extracting or 
separatingmachines. o. A. 
Hagemann, Copenhagen. 

Jet atp;ratus applicable to 
ejec g solids and semi­
liquid materials. 

Attaching buttons to articles 
of dress, &c. 

Effecting the protection of iron 
and steel surfaces and fur­
naces employed therein. 

Pianofortes and other atrtnpd 
musical inStruments. ..&. 
B tlltg. Utll• 1 111'11/, Bel'tM, 
NNierltJV, u.s~. 

2 

3 

6 

7 

8 

9 

13 

14 

15 

17 

21 

22 

26 

Aur. 
16 

17 

23 

80 

• 

• .I 

• 

1 



• 

• 

• 

l 

Nov. 5, 188o.] 

Nos. NAMES, &c.. ABBREVIATED TITLES., &c. Dates. OF APPLICANTS. 
-- - --- --·----1 - ----------
4009 

4021 

4039 

4119 

J. G. Lorrain, Edin­
burgh. 

H. Eaton, Portsea., 
Hants. 

J . G. Lorrain, Edin­
burgh. 

H. J. Ha.dda.n, West­
minster. 

4320 I H. J. Haddan, West­
minster. 

4345 w. w. va.~ghn and 
A. Clark, Stockton, 
San Joaquin, Cali­
fornia. 

Obtaining and applying 
motive power partly ap­
plicable to the transforma­
tion of power in to electricity. 
G. Trouve, Paris . 

Engine cylinders and mode of 
using motive power in same. 

Telephones for signalling. a. 
Trouve, Paris. 

Brims and bands of hats. J. 
Petet·s and L. Wiegand, 
Philadelphia, U.S .A. 

Skate attachments. C. Bretc­
ster, Monll'cal, Canacla. 

Spirit levels. 

PATENTS SEALED. 
I.- Sealed October 29, 1880. 

Oct. 
2 

4 

5 

11 

23 

25 

Nos. NAMES &c. 
OF APPLICANTS. ABBREVIATED TITLES, &c. Dates. 

1488 

1538 

1543 

1772 

1784 

K. ~. Jurisch & J. 
H. Lewis, Widnes, 
Lane. 

c. D. Douglas, Lon­
don. 

l3. J. Edwards, 
Hackney. 

W. Smith~,_Barnard 
Castle lJurham. 

B. and D. Wright, 
Leeds. 

1794 J.Broad, London. 

1799 

1807 

1814 

1821 

1830 

1840 

1850 

1852 

1874 

• 

P. O'Halloran, Lon­
do:~.. 

F. H. F. Engel, 
Hamburg, Ger­
many. 

W. C. Locke New 
York, U.S.A., now 
of London. 

A. West, Birstall , 
Yorks. 

0. Sweeney, Phila­
delphia, Penn. , 
U.S.A. , at present 
of Liverpool. 

W. R. Lake, London. 

W. R. Lake, London. 

J. Lefranc, Paris. 

A. McCa.w, J . Steven­
son, and J .P. Orr, 
Belfast. 

1885 K. Knott, London,· 

1904 W. Holland and 
R. Budd, Bir­
mingham. 

1976 E. I. H. E. White­
house, and J. 
T. Whitehouse. 
Coseley, Stafford­
shire. 

2008 B. Fowler, R.Burton, 
and R. H. Shaw, 
Leeds. 

2019 W. R. Lake, London. 

2078 F. Hoyer, Liverpool. 

2092 

2193 

2479 

2654 

2664 

2804 

2857 

8086 

W. Clark, London. 

W. Southall and A. 
Southall and T. 
Ba.rclay, Birming­
ham. 

J. Reilly, Manches­
t er . 

L. S. Chichester, of 
Jersey City, N.J., 
U.S.A, 

W. R. Lake, London. 

J. Aird, Lambeth, 
Surrey. 

J . Lloyd, Blrmlng· 
ham. 

L. Sterno, West· 
mtnster. 

Steam engines. Partly com.­
municated by P roell and 
Scl!a1·owsky, Dresden, Ger­
many. 

Baths. 

Packing photographic plates, 
and appliances therefor. 

Street sweeper. 

Stocks used in the manufac­
ture of leather, also applic­
able to other purposes. 

Treating and manufactwing 
oils and wax from shale, 
peat, and cannel coal, and 
apparatus therefor. 

Caloric engine. J. Jenkins, 
Philadelphia, America . 

Venetian blinds. G. JVec.t-
mann, 1Iambw·9. 

Amylaceous compound. 

Apparatus for suspending and 
preventing overwinding of 
cages. 

Reservoir lamps. 

Apparatus for the production 
of electric Light. T. L. 
Clingman, .tlsheville, Nol'tll 
Carolina, U.S . .d.. 

Ventilated case or bin for 
storage and preservation of 
grain or seed. E. J. W. 
GeeZer~. R otterdam. 

Manufacture of Chemical or 
artificial coal. 

Manufacture of transparent 
or other paper or cloth,lables, 
tablets, or sheets for ad ver­
tising, decorative, and other 
purposes, and machinery 
therefor. 

Coal-producing and ice-making 
machinery. 

Manu!acture of certain parts 
of the furniture of um­
brellas and parasols, and 
apparatus therefor. 

Manufacture of ears for 
buckets and other articles 
having bail handles, and 
tools or apparatus employed 
in said manufacture. 

Steam - cultivating engines 
and machinery used there­
with. 

Water-closets. E. Frandsen, 
Vienna. 

Registering apparatus for 
checking work done by 
printing presses, applicable 
also for recording the score 
of games, such as golf, lawn­
tennis, and other purposes. 

Mechanism for operating and 
regulating the motion of 
sewing machines. D. S. Van 
Wyck1 Fisllkilt Plains, New 
York. 

Anti-septic a.nd absorbent 
pads for absorbing discharges 
in childbed and other dis­
charges. 

Manufacturing, upholstering, 
and gimping chairs, seats, 
sofas, couches, &c., made 
of mahogany, or other 
woods, or of iron or other 
metals, or of wood & metal 
combined, and apparatus 
connected therewith. 

Pulverising grain, ores, 
minerals, alld other frangi­
ble substances and appa­
ratus therefor, and method 
of pre.partng the grain for 
pulvensation. 

Locomotive engines. E. Fon­
ta ine, Detroit, Mich., U.S.A. 

Valves of gas mains or .pipes 
for maintaining a tight Joint. 

Perambulators. 

Air engines. J. Ericsson, New 
York, O.S. .& • 

• 

A1ril 
i 2 

15 

30 

May 1 

3 

4 

5 

6 

7 

8 

10 

13 

15 

18 

22 

29 

June 
18 

29 

July 
8 

10 

21 I 

ENGINEERING. ... 

Nos. NAMES &c. 
OF APPLiCANTS. ABBREVIATED TITLES, &c. Dates. Nos. NAMES &c. 

OF APPLiCANTS. ABBREVIATED TITLES, &c. Dates. 

3284 

3330 

3354 

3450 

3484 

H. H. Lake, London. 

J. H. Johnson, Lon­
don. 

F. G. Vedova, 
Smyrna, Asia 
Minor, at present 
residing in Lon­
don. 

W. R. Lake, Lon­
don. 

J. A. and J. Hopkin­
son, Huddersfield. 

Carding machines J. Wood 
Cohoes, N.Y .. U.S.A. 

Preparation of cinnamic acid 
and of its substitution pro­
ducts. 11. Caro, Marmheim, 
Germany. 

Tanning hides and skins. 

Apparatus for facilitating 
gymnastic exercise, and 
convertible into a table, 
bed, chair, &c. C. ll. aruJ 
J. B . Gifford, N ew York, 
U.S.A. 

Steam boilers. 

H.-Sealed Novem~er 2, 1880. 

1804 

1815 

1818 

1837 

1841 

1868 

1877 

1892 

189! 

1898 

1905 

1915 

A. McGregor, Leigh, 
Lane. 

D. Jones, Birming­
ham. 

J. Skinner, Dundee. 

s. Hargreaves, Wa­
terside, Lane. 

S. Tweedale, Ac­
crington. 

E. Newbold, New 
Wandsworth, Sur­
rey. 

H. Aspin, Manches­
ter. 

W. Lloyd Wise, 
Westminster. 

H. Sharp, Bolton-le­
Moors, Lane. 

H. H. Lake, London. 

H. J. Allison, Lon­
don. 

C. Beckmann, L on­
don. 

1922 S. Staight, London. 

1929 

1934 

1941 

1949 

1995 

2029 

2034 

2053 

2055 

2057 

2066 

2073 

2075 

2098 

2099 

2100 

2160 

2195 

2201 

2~14 

2442 

2472 

L. Howell, Ta.ibach, 
Glamorgan. 

H. J. Thatcher. 
Cardiff. 

E. G. Lakeman, 
Mod bury. 

G. Hibbert, Rich­
mond York, and 
L. Cook, Horwich, 
Lane. 

J. T. and F. S. Liley, 
London. 

R. C. Menzies and 
E. J. Bevan, Edin­
burgh. 

W. Powles, Bir­
mingham. 

H. J. Haddan, West­
minster. 

H. J. Haddan, West­
minster. 

H. Doulton, Lam­
beth. 

~.R. Lake, London. 

J. Dutton, Ber­
mondsey, Surrey. 

W. Clark, London. 

W. Weldon, Bur­
stow, Surrey. 

~. Weldon, Bur­
stow, Surrey. 

W. Weldon, Bur­
stow, Surrey. 

F. Waltop, Twioken­
ham, middlesex. 

W. Morgan Brown, 
London. 

VV.R. Lake, London. 

0 . H. Corliss, Pro­
vidence, Co. Pro­
vidence, Rhod.e 
Island, U.S.A. 

D. and T. Robert· 
son, Glasgow. 

G. W. Da.wson, In· 
cUa.na.polis, U.S.A. 

Construction of chaffcutters. 

Furnaces of steam boilers. 

Sliver conductors for rotatory 
gill and other apparatus 
used in preparing jute and 
other fibrous materials. 

Looms for weaving. 

Machinery for spinning and 
twisting fibres. 

Furnace bars. 

Construction of machinery or 
apparatus for shaking car­
pets. 

Air compressors. C. TV. B ur­
ton, P a1·is. 

Rails for tramways. 

Heddles for looms. S. Sewell, 
Tetc-kesbury, Mass. , U.S.A. 

Fireplaces. A. E. Lejevre­
Ber9eot , Paris. 

Machinery for the manufac­
ture and printing of paper 
bags. E. and C . .Schtmnann. 
Elberjeld. Prussia. 

Manufacture of handles for 
table and other knives, also 
applicable to handles of 
umbrellas, whips, &c. 

Pickling and swilling metal 
plates, and a-pparatus there­
for. 

Instruments or appliances for 
adJusting and correcting 
deviations in the mariner's 
compass. 

Ploughs. 

Grate bars for furnaces or fire­
places and blasts. 

Umbrellas and sunshades. 

Manufacture of paper for 
cheques and like documents. 

Perambulators. 

Vehicles and portable steam­
ing apparatus. A. H. ()rate­
ford, L iverpool, New York, 
U.S.A. 

Stables. A. II. C1 azojord, Liver­
pool. Neto York , U.S.IJ . 

Joints or connexions of earthen­
ware pipes. 

Manufacture of paper pulp. 
C. Den99 and Co., Vienna. 

Driving mechanism for bi­
cycles, tricycles, and like 
vehicles. 

Apparatus for use in making 
chocolate creams and other 
sweetmeats, applicable also 
for other purposes. J. B. 
Oauvin ancl L. B roulin, Paris. 

Manufacture of bicarbonate of 
soda and apparatus therefor. 
A. R. Pecltiney, Salindres, 
Fra11ce. 

Calcining bicarbonate of soda, 
produced by the ammonia 
process, and apparatus there­
for. A. R. P echiney, Salin­
dres, France. 

Apparatus for expressing 
liquids from precipitates or 
other bodies. A. R. P eclliney, 
Salindres. France. 

Manufacturing, embossing, 
and colouring of panels, and 
mouldings,~ and composition, 
and other rabrtcs, and appa­
ratus employed in such 
manufactures. 

Looms for weaving. G. Cromp­
ton, Worcester, Jtfass. U.~·.A . 

Boats and apparatus for the 
cultivation, preservation, & 
conveyance of oysters and 
other shell fish. V. A . L. De 
B landiniere, Tarn, France. 

Steam pumping machinery, 
partly applicable to steam 
engines and pumping me· 
cha.nism generally. 

Cooking ranges. 

Apparatus _for filtering water. 

Aug. 
11 
17 

18 

26 

27 

May 
3 

4 

5 

7 

8 

10 

11 

12 

14 

19 

20 

21 

24 

27 

29 

June 
15 

16 

18 

2778 

2920 

2958 

3111 

3221 

3243 

3273 

3366 

3454 

3479 

3505 

F. H. Holmes, Ful­
ham, Middlesex. 

H. J. Haddan, West­
minster. 

J . R. Neill, Glas­
gow. 

J . Donovan, West 
Hartlepool, 

W. Hawarth, Burn­
lay, Lane. 

E. Hird, Bolton-le­
Moors, Lane. 

H. H. Lake, London. 

W. R. Lake, Lon­
don. 

J . Atkinson, Bolton. 

G. McCallum and 
R. T. Harris, Glas­
gow. 

w. Clark, London. 

Effecting propulsion in water, 
and apparatus employed 
therefor, partly applicable 
to the transmission of power. 

Garment.s. A . N . Homer, Bal­
timore, Ma1yland, U.S . .A. 

Log or speed indicator for 
ships. 

Supporting, raising, lowering, 
disengaging ships' boats, 
and apparatus therefor. 

Liquid composition or com­
pound for washing, bleach­
ing, and disinfecting pur­
poses. 

Construction of apparatus for 
spinning and doubling cot­
ton and other fibrous ma­
terials. 

Machinery for splitting and 
evening leather. J. A. Sat­
f ord , B oston, Mass., U.S.A. 

Process for obtaining starchy 
and glutinous matters from 
Indian corn or maize. '1'. A. 
Jebb « L. J. Bennett, Buffalo, 
N.Y. , U.S A. 

Apparatus for boiling beer and 
other liquids, and means and 
apB~~atus for preventing 
bo· · g over of same. 

Apparatus for raising or dis­
charging beer or other 
liqUldS. 

Electric signalling telegraphs, 
and visual indicators for use 
therewith. J. V. D. Reed, 
New York, U.S.A . 

FINAL SPECIFICATIONS FILED. 

July 7 

15 

17 

29 

Aug. 6 

9 

10 

19 

26 

27 

28 

Oct. 23, 1880. - Nos.1673, 1676, 1686, 1687, 16!>0, 1691, 1693, 169:i, 
all of the yea r 1880. 

, 25, , 1700, 1746, 2~30, 2963, 296-!, a.ll of the yea.r 
1880. 

" 26, " 1697, 1699, 1704, 1706, 1707, 1708, 1710, 1711, 
1719, 1769, a.ll of the yea.r 1880. 

, 27, , 1319, 1714, 1722, 1723, 1732, 1738, 1788, 1930, 
a.ll of the year 1880. 

, 28, , 1729, 1730, 1733, 1735, 1739, 17-!0, 1741, 1746, 
1749, 1750, 1753, 1755, 1758, 1177, all of the 
year 1880. 

11 29, " 1483, li56, 1762, 1766, 1771, 1780, 1904, 1977, 
all of year 1880. · 

PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50l. HAS BEEN PAID AND REGISTERED. 

No. 

1877 
3976 
3978 
3999 
3977 
3979 

4003 
4032 
4127 
4144: 

Name. 

N apier. 
Mills (Tralls) . 
Potter. 
Scott. 
Oa.tes and 

Ha ward. 
Apsey. 
P endleton. 

W estinghouse. 
Pa.rnell. 

No. 

1877 
4021 

4078 
4083 
4087 
4091 

4060 

Name. 

Oonradi 
(Priew). 

Rea de. 
Banner. 
Wilkes. 
G. & E. Ash­

worth. 
Vaugban 

(Cooley, 
Oliver, and 
Sherwood). 

No. 

1877 
4330 

40l7 
4026 
4061 
4062 
4183 

Name. 

Greenwood & 
Horsfall. 

Culmer. 
Smith. 
Wirth (fGotz). 
M0r.6.t. 
Tilson. 

PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100l. HAS BEEN PAID AND REGISTERED. 

No. Name. 
---- ---
1873. 
4210 Lake (Rhode 

Island 
Horseshoe 
Co.) 

No. 

1873. 
3477 
3576 
3550 

Name. 

Brin. 
Alexander. 
Oha.twood. 

No. 

1873. 
3648 
3i6S 

Name. 

Bullough. 
Lake 

(McKay). 

PATENTS WHICH HAVE BECOME VOID. 
I. -Thr<JU9h Non-Payment of the Third Year's Stamp Duty of 501. 

No. 

1877. 
3838 

3.J:82 
3843 
3845 

8846 
38!9 

31563 
3864 
3866 
3858 
3859 
3860 
3862 

Name. No. 

1877. 
B. and A. B. 386ii 

Blackbnrn. 
Rogers. 3867 
Foley. 
Brooks and 3868 

Gra.dwell. 3872 
ParktDson. 3873 
Brookes 3881 

(Berlin). 
Ba.rtleet. 3882 
Pickers gill. 
Obspma.n. 8884 
Wa.lton. 
Pitt (Paret) . 3886 
Eaves tafl'. 3888 
Stevensou 3889 

Name. I No. Name. 

J ohnson 
(Manoury). 

Wirth (R . & 
0. Steinau). 

H ad field. 
Hudson. 
Turn bull. 
Battye, W.& 

J . Atkinson. 
Stubbs 

(Grover). 
Sauv~e 

(Baboin). 
Had field. 
Holgate. 
Brook and 

Jobstake. 

- ------
1877. 
8892 
3896 
3899 

3900 

3901 
3904 

3905 
3907 
3912 
3914 
~916 
3916 
3317 

McKie. 
Hall. 
Oa.rr and 

Waring. 
'l'hompson 

and Ma.w. 
Nordmil.oster. 
J ensen (Ahl-

borg). 
Parsons. 
Meredith. 
Bea.umont. 
Willio..msou. 
Pennycook. 
Wrigley. 
Lake (l:Iard-

ing). 

Il .-Throu9h Non-Payment of the Seventh Year's Stamp Duty oj l OOl. 

1873. 
3369 
3376 
3;378 

337~ 

1873. 
Galloway. 3381 
Browne. 3386 
E. A. anJ J. 

A . J ones. 3389 
Osborne and 3401 

Alley. 3411 
3H9 

1878. 
Hyatt. S427 
H . E. a.nd G. 

A. Ermen. 
Maa.s ~ Floe. 
Trossin. 3435 
Ra.worth. 3-H.5 
Clark 

(Loiee!l.\1). 

Robertson, 
Orcbar, 
Muir, and 
Mcllwhaw. 

A dams. 
Roberteon. 

• 



ABRIDGMENTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING OCT. 30, 1880. 

Abridgments marked with a • relate to applications not proceeded 
trith. Tile number of Views given in the Speci~ation D1'a1oings 
is stated in each case atte1· the pl'ice; tolw·e none are meutioned 
th1 Specification i.s tlot Illustt·ated. 

Where b1 t•ention s are t'Omrnunicated from abroad, tlle Names, d:c., of the 
Communwators are given in italics. 

347. Kerbways: w. G. White, Parts, and .J .. u. 
Sears. London. [4d. 4 Figs.-The invention has for its obJect 
to obviate the difficulty attending the laying down, inspecting, and 
repa.irin~ of telegraphic and oth<'r electric wires under kerb,yars. by 
substituting for the ordinary stone kerb, a metal kerb consJstmg of 
a. series or t>la.tes dovetailed nnd recessed into each other, the under 

. . 2. 

plates being merely frames, while the top ones arc solid. In the 
diagram, a is a metal tank placed belo'v the lev~l of. the road, and 
forming a receptacle for ~ables used for stree~ l~gbt11;\g and other 
purposes. Above is a. ser1es of plates b conta.mmg mrcula.r holes 
for telegraph or telephone wires . One of these plates is a.lso shown 
in section. When the top plate is removed, the inner plates can be 
easily withdrawn. (January 27. 1880). 

829.• Swivels: T. A. Vaughton, Aston, Birming. 
ham. (2d.)-The swivel is especially applicable to watches. The 
body consists of an open elastic book, and to the back is find a 
cross band with the ends formed into tubes, into which two parallel 
wires doubled in the middle are inserted, and slide. The lower 
part, containing the band, is turned at right angles to the other 
part. One of the tubes is open at its inner side, so that when the 
branches are pressed together the end in t he open tube can pass 
out, a.nd the folded wire can turn upon the other end within the 
closed tube. (February 25, 1880). 

905.• Covering Wire With Insulating Material, 
&c.: .J. C. L . Loeffter, London. [2d.J-The object of the 
invention is to apply several layers of insulating pla.stic material 
to electric conductors at one operation . The wire is drawn through 
a. succession of dies of gradually increasing size, and receives a 
covering in each. The dies may be all in connexion with one forc­
ing cylinder, or each may have a separate supply; the apparatus 
may be used to complete the coverings at one operation, or at 
several. (March 1, 1880. Void lly reason of the. patentee having 
neglected to file a specification). 

1092. Gas Regulators : F. Wright, London. [Gd. 
4 Figs.)- Refers to regulating the quantity of gas passing to a 
ga,s bnrner, by the use of a movable cup in conjunction with a n 
adjustable plane surface; in the illustration a is a cylindrical 
chamber formed with a. tubular stem screwed for attachment to the 
supply pipe. This chamber a is lined with a cylindrical bushing 
b of non-corrosive material, up and down which the regulating 
cup c moves, cl is a cover fitted with a suitable burner and made 
with a screwed socket for the reception of the screwed stem of the 
adjustable button e, which has a plane surface on its underside. 
The gas enters the chamber a and passing under the cup c, through 
the small hole t, fiows between the edge of the cup c and the plane 
surface of the button e to the burner, Should the pressure of the 

gas be sufficient to lift the cup, the rim of the latter will approach 
the plane surface and check the flow o_f ~b~ gas. _The pressuro 
within the cup will then accumulate un til1t 1s suffic1ent, together 
with the weight of the cup, to balance tb~ pressure beneath. In 
this way a. constant bulk of gas is supphed to the burner. The 
consumption of gas is varied either by altering the weight of the 
cup c, or by increasing or diminishing the size o_r ~be bole f. by an 
adjus table con ica.l plug. Other means of combmmg the d1fferent 
parts to obtain the same effect are shown. (March 13, 1880). 

1220. Gas Generators, &c. : c. Pieper, Berlin. 
(A . Kloenne, Dortmund.) [6d. 14 Figs.]- Rela.tes to gas generators 
pla.~ed below a. steam boiler or retor t f~rnace, and co~structe~ so 
that the air required for the convers10n of the sohd fuel mto 

• 

I F i g 1. 
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carbonic o~ide enters by a.n opening in the fro~t or lateral w·all ?f 
the gas generator ,..,bile the points of combustion of the carbon1c 
oxide are immediately above the arch of tbe same. F_or t~e 
purpose of cooling the edge of the openi_ng nnd preventua~ J!S 
destruction by the el1.1g, a metal channel 1s formed along 1t, tn 
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which water or air is made to circulate. Figs. 1, 2, 3, and 4 
illustrate the application of the invention to a retort furnace con­
taining six retorts : a is the gas generator constructed as low a.s 
possible. and made to project upwards as far as the retorts will 
allow, by being formed with a. parabolic arched roof. The air 
enters through the openin~ b, and under the channel c. The 
generator gas passes through the openings dd into the retort fur­
nace, and meets with the air supplied by the channels e e. This air 
enters from the outside into the channels f and g. and circulates 
on one side in the channels i, and on the other side in the 
channels l, m, and is finally conducted by the br11.nch channels cc 
to the points where t_he combustion ta.~es place. The air is h~t~ 
to a. certain extent m the above-ment10ned channels, but prmcl­
pally in the channels e e, which are built of especially tbin moulded 
firebricks. The pit n is provided with fillp doors and counter­
\VOights to form a. flooring when the attendant does not requir<' 
to have them open to remove the slag. The generator may be 
buil t with an inverted arch at the bottom for the purpose of 
keeping off any underground water, or with a. grate and a recessed 
ash-pit at the bottom to contain water. _The speciflcatt?n furthor 
describes how the apparatus may be appbed to s team b01lers, or to 
a furnace containing a less or a greater number or retorts, any 
number of which may be worked at the same time, and also 
rela tes to an arrangemt>nt by which a series of pipE'A laid in a ftue 
which conducts the combustion gases to the chimney. serve to 
heat the air before it enters the generator or furnace. (March 22, 
1880). 

1277.• Composition for Wall Panelling &c. : G. 
Brown, London. [2d.)-Consists of whiting. fioclr, brown 
paper, glue, oil, and resin, ?ompressed into. suitable moulds t_o 
produce impressions for the mternal decora.tton of houses. It 1s 
stated that the novel introduction of flock with a decrease in the 
quantity of glue employed in this mixture gives it a great 
superiority over the article known as "composition," (March 27, 
1880). 

1279.• Automatic Apparatus for Cricket Play. 
ing: .J . .Jeffery, Epsom. [2d.J-The actio~ of the apparatus, 
which is for fa.cilitating the practice of cricket, 1s as follows: The 
ball ha. ving passed the wicket, runs up an inclined sheet, strikes a 
net,' and fatls therefrom into a channel or shoot which leads it back 
to the bowler. (March 27, 1880). 

1280,* Mincing Food: .J. Kennedy, Strabane, 
eo. Tyrone. [2d.]-A circular frame carries OQ its inner ejge 
a bevel to01hed wheel, and below a receiver. The toothed wheel 
gears with a bevel pinion upon an upright shaft. To the shaft is 
attached one or more knives, curved to the radius of the receiver. 
On turning the shaft the knives revolve and cut the fo?d in ~be 
receiver which revolves at a slower speed, and a reClprocatmg 
lid presses down and consolidates the food before it is presen ted 
to the knives. (March 27, 1880). 

1281.* Velocipedes: A. and M. Weight, Reading. 
['lcl.)-The novelty consists in the device for connecting the treadle 
lever to the crank . One end of the treadle lever is pivotted to the 
frame and the other carries the pedal plate. Between these two 
points is a pin which engages the shorter arm of a bellcrank lever, 
whose longer ann is joined by a connecting rod to the crank-pin. 
The bellcrank rocks on a pin which enters an elongated hole in it. 
(March 27, 1880). 

1283.• stays and Corsets: E. Langdon, London. 
(2d.]-Tbe object is to reduce the size without inter fering 
with the comfort, and to render them adaptable to the figures, of 
the wearers. Longitudinal or horizontal strips of elastic material 
are introduced in each section of the front or the corset. The 
strips are inserted between casings of whalebone, and are stitched 
to the material of the corset. (March 27, 1880). 

1290. Fire bars, &c.: c. Mace and .J. Brewster, 
Sunderland. [6d. 9 F£gs.]-The tlrebars are made 'vith large 
air channels at the ends and with deep and thin webs with concave 
sides. At the bottom they are brought to a knife edge to gain the 
utmost air space. Figs. 1 and 2 are respectively a pla.n and a side 
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elevation of the improved bar, and Figs. 3 and 4 arc cross sections 
of bars, the latter showing the method of connecting them b! web~. 
T he invention further relates to casting tho ba.rs with thell' faces 
on a metal pla te in order to chill them. (March 27, 1880). 

1291. Refractory Bricks, &c.: w .. ~· La:ke, L~n­
don. (A. Braconniel·, Nancy, France. [2d.]-Tbls mve~lt~on cons1sts 
in obtaining magnesia as a direct nndissolved res1d1um, : by a 
single operation in which the lime is eliminated from the calcined 
dolomite by mea:ns of a solution of _hy~rochlora.te of ammo~ia or 
metallic cholorides. Also the apphcat10n of the magnes1o.. so 
obtained in the manufacture of bricks. The calcined natural 
dolomite is treated with such liquid residues as contain hydro­
chlorate of ammonia and metallic chlorides, witll or without 
bydrocholoric acid in a free state. Only the quantity of dolomite 
strictly necessary to dissol\"e the lim~ alone. is employed,. the 
magoesia from the dolomite then remams un~1ssolved ~nd I?tX~d 
with these foreign matters ·which the dolom1te conta.med 1n 1ts 
natural state. The lime refuse now thrown away by soda make1 s 
can be utilised. In the manufacture of bricks tho magnesia. 
obtained as above is dried and slightly calcined in a kiln; it is 
pulverised and moisten~d wit~ water to co~sistency of stiiT paste, 
when it is moulded mto bncks a.nd subJeCted to tho h1gbest 
pressure. The bricks are desiccated and thon bumt or baked for 
at least twelve hours in regenerative furnaces constructed of 
magnesium bricks. (March 27, 1880). 

1292.• Respirators: T. McCulloch, Devonport, 
and D. Morrison, Stonehouse, Devon. (2d J -A helmet 
passes over the bead of the wearer, rests upon the shoulders, and 
is secured by straps. There is an aperture for t?~ escape or 
expired air, and to the inner side is connected a flex1ble ~ube pro­
vided with a mouthpiece, which can be held between the hps of the 
wearer the other end of the tube has a trumpet-shaped mouth. 
The tube enables fresh air to be admitted and the wearer to use it 
as a. speaking tube for communicating with persons outside the 
building. (March 29, 1880). 

1293.• Beating and Stretching Skins: A. c. 
Henderson, London. (E. JfasureL, Tow·coing, .f· an~. P. 
Jfa-su1·el, Roubaix, France.) (2d.]-The apparatus con~1sts ot two 
cylinders turning in the same direction at the same ctrcumferen­
tial speed. One is of cast iron and g rooved, and the other . by 
preference of cast iron covered with india-rubber. In operatiOn 
they can be separated by the workm<>n to admit the skjn Jolded 
leogthways with the hair inside and then repla.ced. ~be upper 
cylinder draws in the skin and t he lower one expels 1t, at;ld the 
process is continued as long as necessary. One of the cylmders 
may be replaced by a sliding table. (March 29, 1880). 

1294. • Obtaining Transfers from Photographs 
on Enamel, &c. : .J. w. Bailey, London. (2d.J-A 
transparency of the object to lfe copied i:s obtained in the usual 

manner by photography. Another glass covered with a film com­
posed of bichromate of pota.sb , borax, honey, sugar, and gum is 
then submitted in connexion with the transpa.rency to the action 
of light, which reproduces the object in the form of an intaglio. 
The required colour is then worked into the intaglio thus produced, 
and the film withdrawn from the glass and placed on the article 
it is required to ornament, after being previously coated with 
collodion and ether, and fired with hyposulpbite of soda. Jt is 
now submitted to beat" to entirely remove all chemical substance," 
and the colour is ftxed by being burnt in or varnished as may be 
required. (March 30, 1880.) 

1295. Improvements in Insulating Electrical 
Conductors: E. M. Alien, London. (A. Knudson and 
1'. L. J(ane, Brooklyn, Neto York. [6d. 2 Figs.]-Oonsists in coating 
electrical conductors, more especially such a.s aro designed for 
telegraphic purposes, wHh an insulating fibrous material coated 
or S!l.turated, or both , with a waterproof flexible adheRive compound 
composed of Trinidad or other natural asphaltum, mix<'d with non­
drying and softening material, such as paratllne cil, petroleum 

rcsidimu, &c. The proportion of native bitumen and non-drying 
material depends upon the nature and character of the bitumen 
and the place in which the conductor is to be used, but a suitable 
cot;nl?Ouud for ordinary purposes may be made of 6[> parts of 
TrltJldad asphaltum mixed with 14 parts of petroleum resiclium. 
Fig. 1 represents a conductor coated with a continuous cover ing 
?f fibrous material applied in any convenient manner. The wire 
1s then saturated or coated with the compound by passing it 
t~r.ougb a quantity of the material kept by heat in a liquid con­
dtt~on. In covertng a joint between two conductors, the ends are 
strtpped and the joint is then wrapped with na.now strips of loo::~ely 
woven cloth, or tape. previously saturated with the compound, as 
shown in Fig. 2. (March 30, 1880). 

1296.• Fans : o. Thaege, London. [2d.)-Each blade 
of a fan, having a rigid tubular handle, has a cord attached to it, 
and pa.ssing through eylet holes in the handle of the fan. To 
open the fan the cords are drawn downwards, and secured by a. 
bead retained in a slot in a metal plate. The fan may be closed on 
the release of the bead by a spring. (March 30, 1880). 

1297. Waterproof Overcoats: B. Blrnbaum, Lon­
don. [4d. 6 Figs.)-The ventilation or such garments is secured 
by piercing them in suitable places with holes, and protecting the 
boles by small crescent-shaped hoods. (March 30, 1880). 

1299. Cruet Frames, &c. : G. c. Wildman, Wolver­
hampton. (id. 3 Ji'igs.)-Uonsists chiefly in making the ring 
frame that contains the bottles, in one piece, instead of screwing or 
soldering the various parts together. The baseplate is also formed 
from one piece of m~tal, and is secured to the central pilJar or 
handle by a winged nut. Olarch 30, 1880). 

1301. Corsets: w. H . Symington, Market Har. 
borough. [6d. 4 Figs.)-The bosom is formed by horizontal 
strips, shaped like the gores of a balloon, or by pieces resembling 
spherical triangles united with their apices at the centre oC the 
bosom. (March 30, 1880). 

1303. Apparatus for Holding Photographic 
Pictures, &c.: w. R. Lake, London. (Theordor Muenclt, 
Vienna). [6d. 9 Figs.]-For bolcli.n,g and exhibiting photos, &c., 
and similar flat objects, an open bolder has a series of pivotted 
bearings on two of its opposite sides. The frames containing the 
photos, &c., have pivots a.t or near their lower edge to suit the 
bearingfl. A case for containing the frames has a.n inclined groove 

for the reception of the holder. The illustra.lion shows the appa­
ratus opened. The holder a consists of an open frame of wood or 
metal having holes in its sides for the reception of the pivots on 
the frames b. The casing c has g roo'\"'es d, into which the bolder a 
slides, so that the frames or other photos, &c., may be inserted ot· 
r~placed. (~larch 30, 1880). 

1304. Utilisation of Bamboo Reed for Manufac­
ture of Fibrous Materials: w. R. Lake, London. 
(JV. 0. C:iles , New York, U.S.A.) [Gd. 3 Figs.]-The knots of the 
bamboos are cut out, and the portions between t.ho knots aro 
treated for several hours in a vessel into which steam generated 
from caustic alkali, or passed through caus tic liquor, is alternately 

Fig .3 

Fig.1. Fi-g . 2. 

fed and discharged to dissolve the silicious, resinous, and glutinous 
pot·tioas or the wood. After the steaming and boiling are com­
pleted, the plant is passed between rollers and further disin­
tegrated, and then mixed with wool for the purpose of being spun 
into yarn. Figs. 1 and :2 represent the boiler, a.nd Fig. 3 a cock, 
shown also at a for exhausting the s team periodica.!ly. (~arch 30, 
1880). 

1306. Stoppers for Bot tles a nd .Ja r s: w. R. 
Lake, London. (F. Knoeller, Neulengbach, Austria). [4d. 3 Fiys.] 
- The stopper consists of a shaving of \VOOd rolleu into a. cont<.:al 
form, and inserteu into a metal capsule. The material or the 
capsule varies aceordiog to the liquid with which it will come 
into contact. (March 30, 1880). 

1307.~ Incubator: w. R. Lake. (11. TJT. O.rftml, 
Clticago, U.S.A .) [4d.]-The incubator is formed with double wall:~ 
of straw board pt~.cked with a non-conducting substance. Tbc 
bottom is wade of a coarse fa.brio to allow or free ventilation, and 
above it is placed a. revolving table tltted with trays to bold the 
eggs, which can be removell through a doorway protected by a 
curtain. The heater consists of a treble-walled case, the inner 
wall forming a cylinder, in which a.t·e placed a series of vertical 
pipes communicating with a bottom plate and an upper plat<'. 
Within this cylinder is arra.nged a central pipe, which, like tho 
vertical pipes, opens into a fla.me chamber. The hot a.ir pa l:)<'s 
into the oven by means of a suitable pipe, and the products of coo -
bustion pass down between the cylinder and th~ casiog, and out IJ,v 
another pipe. The lamp is fed from a. founta.in, '\vhich delivers the 
oil as required, beiog formed on the same principle as bird foun­
ta.ins. In the bot-air pip6 kl a valve controlled by an eleotro · 
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magnet, which shuts it when a. circuit is completed by the 
expa.nsion of a column of mercury in the oven above the point 
corresponding to the temperature required. (March 30, 1880). 

1308. Lubricating the Cylinders and Valves of 
Steam Engines: A. M. Clark, London. (.d. L. Har­
ri$0n, Bristol, Conn., U.S.A.) [6d. 3 Figs.]-The lubricator consists 
of a.n oil reservoir divided by a. single or double flexible diaphra.gm, 
and has an outlet at its uppe-r side to the parts to be lubricated, 
&nd is fitted at its underside with connexions for a steam or water 
pipe; a. rod is connected to the diaphragm, and provided at its 
outer end with a hand loop ; a. tra.nsparent chamber containing 
glycerine, and a vacuum chamber, whereby atmospheric pressure is 
obtained upon the diaphragm to feed the oil. Fig. 2 is a. vertical 
section, and Fig. 1 a sectional plan. The oil cha.mber is formed of 
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two discs a a, which are bolted together by a. flange ring b. The 
flexible diaphragms c c are separated by the ring b, and cla.mped 
between the flanges of the discs a. The space b etween the dia­
phragms is filled with glycerine to prevent unequal s tretching, 
and to equalise the pressure. A rod e is connected to the dia­
phragms, and passes through a. packing nut and a cylinder f. 
terminating in a ha.nd loop el. The oil is first poured into a cup 
h, and the cock hl opPned to allow it to en ter the oil chamber, the 
diaparagm c being drawn down as shown. The reservoir being 
filled, the cocks h1 n are closed, and s turned to connect the 
exhaust piper, see Fig. I , with the cylinder/, and a cock o opened 
to admit steam by a pipe rn. The diaphragms are balanced by the 
steam pressure, and the cylinder being exhausted above the head g, 
the a.tmospheric pressure beneath g forces the rod e and dia­
phra.gmH c upwards, when the oil is forced through pipe i into a 
glycerine chamber kin drops at more or less frequent intervals, 
the flow being regulated by cock i'. The oil passes up through 
the glycerine to tabe k' , whence it flows to the cylinder , &c., to be 
lubricated. (March 30, 1880). 

1309.• Safety Pin Fastener: I . L. Pulvermacher, 
London. (2d.)-The appliance is designed to protect the wearer 
from injury from the points of pins. Its "essential features are 
h ollow bolts." The specification contains no drawings, and is too 
intricate to be undeJ"Stood without such aid. (March 30, 1880). 

1310. Manufacture of Sulphate of Ammonia: 
W. C. Young, London. [4d.)-Liquids containing ammonia 
in combination with suJphur are distilled, and the products passed 
through a furnace together with a current of air, whereby the 
sulphide of ammonia is converted into sulphite, and partly into 
sulphate. These are condensed, and heated air is forced through 
the solution, from which sulphate of ammonia is obtained by 
crysta.llisa.tion. When the liquid under treatment does not con­
ta.iu sufficient sulphur, s ulphurous or sulphuric acid is added at 
some part of the process, and the fixed ammonia is liberated by 
the presence of lime if necessary. (March 30, I880). 

1311. Rotary Engtne: s. Mellor, London. [Gd. 2 
Figs.]-The essential feature of novelty in this inven tion is the 
combination of a pendulous tongue, a circular block or piston, and 
a rotary d isc, which revolves within a. cylindrical chamber. Fig.1 
is a cross section and Fig. 2 a longitudinal section ; the cylinder a is 
bolted to a bedplate b, and is closed by covers i, one of which has a 
stufflng-box k, through which passes the rotary driving shaftj. A 
pendulous tongue c is centred above the cylinder at d; the end of 
the tongue passes through a slot e in the piston block f. The piston 
block has a. circular stem which takes into a recess in the rotary 
disc h. Steam is admitted through the passage m and presses on 
the piston block f and tongue c ; the disc h, and with it the shaftj, 

is thereby caused to revolve; the piston block ill its revolution 
round the cylinder, slides up a.nd down on the tongue c, which 
vibrates to and fro -within the cylinder. When the piston block has 
pa.ssed the m outh or the passage l the exhaust steam escapes. 
Instea.d of using the appara.tus as a rotary engine it may by im­
parting rotary motion to the shaft j be arra.nged as a pump, in 
which case the passages m and l become the suction and delivery 
pipes, valves being placed in suitable positions to prevent the 
return of the water. (March 30, 1880). 

. 
1312. Apparatus for Securing Window Sashes, 

&c.: w. P. Bonwtck, London. [6d. 1:> Figs.]-Fig. I 
shows the meeting rails of the window with the apparatus in the 
locked position and the window shut. F ig. 2 is a similar view with 
the apparatus unlocked and the lO\ver sash open : a and b are 
respectively the m eeting rails, of the upper and lower sash, c is & 
fastener mounted and turning on the pin d, e is a rack fixed to the 
stile of the upper sash in which the fastener c engages by its own 
weight, and wherein it is locked by the prop /; g is a slotted pull, 
forked at one end so as to embrace the prop tto which it is attached 
by a pin h. The pull is supported in its proper position by a pio 
passing through ita slot, and which is fixed in the case. Through a 
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hole in this slotted pull pa.ss the cords k and l fo r closing and open­
ing the upper sash. On pulling outwards either of these cordA at a 
point below the fastenPr the slotted pall g is drawn hack, and so 
disengages the propf from the ser-ra.ted portion of the fastener c. 
By continuing to pull the cord until the prop bas disengaged 
the fastener from the sash, and also pulling its fellow cord on 
the opposite side of the window, the upper sash is opened 
or closed ; a recess m is m ade in the pa.rting bead between the 
two sa.shes; the guide n of the fastener may enter this recess 

when the fastener itself projects into the grooves e of the upper 
sash. In this position the low~r sash is locked down closely 
independently of the upper sash by the guide of the fastener 
being arranged to ca.tch against the top of the recess m; p is a 
coYer or case to the apparatus in order to prevent its being 
ta.mpered with. The specification contains detailed views or the 
various pa.rts of the appliance. (March 30, 1880). 

1313.• Hot-Water Heating Apparatus: J. Mclntyre 
and S. Saunders, Manchester. [2d.)-Refers to hot-water 
apparatus for heating rooms, &c., where the boiler cannot be con­
veniently placed at a sufficiently low level in the building to be 
heated. The pipe through which the hot water passes from the 
boiler ascends to some distance above its level, and then descends 
to the lowest position of the circalating pipes which are placed 
below the level of the boiler and pass b!IICk to the boiler . W1th the 
ascending pipe is jointed another called the "escape pipe," having 
its outlet higher than the highest part of the ascending pipe and 
discharging into the atmosphere or into a cistern. The circulation 
is obtained by the expansion of the water in the ascending pipe. 
(2) In apparatus fvr heating water for bath~. &c., two boilers (or one 
with a. division) a re heated by one fire. The water-heating boiler 
has hot and cold water cisterns arranged in the ordinary manner. 
(3) Combines th e arrangements described under (1) and (2), the 
escape pipe passing into the hot-water cistern. ·raps or cocks may 
be used with the combinations ( 1) and (2), so that both boilers, or 
both divisions of one boiler . will act as water heaters, or they may 
be arranged to regulate the warming temperature. (March 31, 
1880). 

1314.• Adjustable and Convertible Chairs: A. 
Bonnemaison, Paris. [2d.) - This inventionl relates to chairs 
in which eight different degrees of inclination may be given by 
pressing upon a stud; and by a flxed stop arresting the mo,ing parts 
either at thA beginning of the movement, or in any of the various 
positions which the parts may assume. (March 31, 1880). 

1315.• Wheels for Railway Carriages, &c.: F. C. 
Glaser, Berlin. (G. Dronven, Utrecht1• [6d. 3 Figs.]-llelates 
to the method of forming and attaching wheel tyres to wheels 
The tyre is formed of straight bars, bavillg a recess or grooved 
through out its length. The wheel centres have a corresponding 
projection b around their peripheries, but of leas width than the 
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recess. The tyres are bent round the centres and tbe ends butt 
aga.inst each other. The intervening space between the rece~>s and 
the dovetail is fllled in with molten meta.l c, by which means the 
tyre is firmly attached to the wheel. In some cases the recess is 
formed in the periphery of the wheel and the dovetail on the tyre. 
(March 31, 1880). 

1316. Lubricating Pads or Axle-Box Floats: B. 
J . B. Mills, London. (Eduard Fraulob, Chemnitz). [6d. 5 Figs.] 
The pad is formed from lengths of fabric provided with the 
required pile surfaces on both sides, and cut into the desired 
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lengths .The drawing shows a side view and a plan. A length of 
fabric a is manufactured with the required pile surfaces b and c, 
and is after wards cut across the lines d d, thereby forming so many 
distinct lubricating pads. (March 31, 1880). 

1317. Burning Limestone, &c.: A. McAra, Glas­
gow. [6d. 5 Figs.]-The improvements consist in conveying 
the limestone through the kiln or chamber wherein it is burned, 

- - -

towards the tlre by which the burning is e.ll'ected, upon a travelling 
bottom in the kiln or chamber. Tbe apparatus consists of a kiln 
formed to receive a train of wagons, the upper surfaces of which 
form the movable floor of the kiln. Fig. 1 is a sectional (elevation 
of the kilo, showing an end view of one of the wagons, Fig. 2 is a. 

• 

side elevation. The kiln coosh.ts Of sitle walls a and a roof b, thft 
lo wer part is recessed for the wagans c, the top of wh!ch are 
formed of flreclay set in iron trays mounted upon wheels, and 
running on rails a at the bottom lof the kiln. The kiln is, prefer­
a.bly, about 60ft. in length, a.nd the surfaces of the series of wagons 
c fonn the travelling kiln bottom. The wagons are drawn through) 
the kiln by a chain e, operated by hauling apparatus. The lime­
stone is loaded on the wu.gons and passes slowly towards the 
furnaces f f. The products of combustion pass by the passages or 
fiues f, into the kiln, and over and amongst the limestooe, and 
(the doors gat either end being' closed) the said products escape 
by a flue h. Superheated steam may be introduced into the kiln · 
by a steam pipe into a coil of piping i contained in the roof of the 
furnace, and furnished with a nozzle as shown. As the wa.gons 
are withdrawn they a.re unloaded, and run back to the entrance cf'' 
the kiln to receive a fresh supply. (March 31, 1880). 

1318. Treating Materials for the Manufacture 
of Paint: J. C. Martin, London. (2d.)-Various pigments 
are treated previous to their being ground with oil for increasing 
tbe body of the resulting paint, by mixing or grinding them wits 
hydrated silica or hydrated silicate of magnesia, mixed with water 
or in a. dry condition, either alone or combined with other sub­
stances, such as form steatite or soapstone, ta.lc, a.sbestos, or 
similar material containing fixed water or water of hydration . The 
hydra ted silicA. it~ prepa.rcd by precipitating itfrom a solution or. an 
alka.line silicate by means of an acid and afterw!l-rds slowly drymg 
it. (March 31, 1880). 

1320.• Metallic Pistons, &c.: W . Potter, Wool.­
wich. [2d.)-A coil or steel or other suita.ble meta.J is fltte4J 
within the expanding rings of the piston, forming when compresset~-·. 
a cylinder with straight ends and bevelled off ou the parts which 
come in contact. Inside this coil is a metal r ing fitted on the 
inside with springs, a.nd prevented from turning by studs pa.saiug 
into recesses in the ring. Another ema.ller and concentric ring is 
fi tted to the piston, the space between the two rings being occupied 
by the a.foresaid springs, and a.nother set of springs is fitted to the 
inner ring. The inner surface of this ring is formed with a circle 
of teeth, gearing with a pinion or pinions by which the ring is 
turned, thereby causing the springs on this ring to act on the 
springs of the outer ring, forcing it outwards and causing the 
packing rings to expand. The pinions are prevented from turning 
by a detent catch applied thereto. (March 31, 1880). 

1321. Digging and Shaping Peat, &c.: H . Slmon, 
Manchester. (C. Scltlickeysen, B erlin). [8d. 13 F igs.]-The 
apparatus is arran ged to travel along the ground. and is opera.ted 
by the action of a rope driven by a.n engine from a. distance. A 
furrow is made by means of revolTing cutters, which lay the 
excavated material in a continuous column by the side of the 
fu rrow. The cutters are mounted at the end of a.n arm, and are 
driven by gearing so arranged that the depth of the furrow can be 
varied. Two sets of cutters a.re mounted a t opposite ends of the 
lever, so that the apparatus can be ma.de to operate in either 
direct ion. On the ground are laid planks a. on which the apparatus 
travels in the direction shown by arrow; b b are steadyiog wheels. 
A double lever c c has a. projecting bracket d, through which, and 
through sleeve e, passes spindle f. which operates the gearing for. 
revolving the cutters g. The gearing is provided with clutches and· 
levers for altering or stopping the motions. As the apparatus is. 
drll.wn forward by the action of the rope the cutters revolve a.nd 
th row up the material at the side of the furrow which they form.. 
T he cutters are enclosed in a casing lt, which terminates in guide . 
j so that the material cut passes through the casing, and is guided 
to the side of the furrow. The rope passes around a wheel, and 
by means of pinions and gear ing gives motion to the main wheel m 
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of the apparatus. Jf the machine is. only required for ex ea vating, 
the cuttf>rs may be removed and a d1sc or drum on which are pro­
jecting knives substituted, which will deposit the material loosely 
on the ground. (March 31, I880). 

1322. Raising and Lowering Loada or Weights 
H. E .. New:to~, ~ond~n. (J. P. ~oirot, Paris). [6d. 6 Fig$,] 
-The 10vent10n 1s ch1e.Hy su1table for ratsing weights in places where 
it is not convenient to employ ordinary winding tackle. Tbe illus-· 
tration shows the apparatus in its lowest position the dotted lines 
show it raised. The main framework a is mohnted on runner 
whe~ls b, S<? ~hat the ent}re apparatus may be moved to any 
~e9wred pos1tion . The we1ght is placed on a platform c, which is 
JOlDted to l~vers cl d. At e~ch side of the platform are pulleys 
around whlCh pass the haulmg ropes/ f, which are operated by 
the winding gear at the end of the apparatus. When the ropes 
are wound up the levers d cause the platform to rise parallel witll 
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the m ain frame. Jointed to the front levers d are pawls g con 
nected together by a tie-rod. When therefore the load is bcina 
lifted the pawls engage with the teeth of a fi.xed ratchet, and th~ 
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load is. r~ta.incd in any position, and assured againRt falling should rent wheel is revolved by the light current pawl until the hook rests 
the h o1stmg ropes or chains break. (March 31, 1bSO). I in the blank space of that wheel a lso, the heavy current pawl, extend-

1323.. Apparatus for s avin g Life at Se a : A . ing ~cross hoth wheels, being in r('ac~ness to move them. After a 
Graf, London. [2d.]- 'Iravelliog bags o.ro formerl of two s.ta.tlon has been cl!-lled a. number or hght c.nrret;tts ar.e scn.t a.long the 
p a.r ts buckled to the breast a.nd ba.ck when rel}uired, by straps, and ~me to put all th~.mst~uments to zero.. F 1g. ,1ts a s1de v1ew of the 
constructed with separa te air-tight chambers. The apparatus mstrument and l·1g. 2 1s a. fro~t elcvat10n. li rom th~se two fl.gures 
may be made of sheet metal or gutta.-percha, and provided with , the general arrangement w1ll be understood ; a 1s the. magnet 
h andles for cq,rrying about. Openings in the upper ends of each 1 b ~the armat~re, e/.th~pa.wls, (I I~ the wheels. ~ach whee.l 1s shown 
half are closed by covers with lock-up handles for enclosin" air w~th an arm ~ k proJeCtmg from 1ts shaft wb1cb comes m contact 
(March 31 1880). o · With one of the blocks l m of insulatiDg material, in which are 

' _ the metal pieces 11 o included in the local circuit p so that when 
1324 . Arttfic tal Manure: T. Cro ysdale, Whitley the arm i is in contact with the piece nand the a~·m k with the 

Bridge, York . (4d.)-Tbis relates to obtaining a dry pul- piece o, the local circuit is complete. Another form of the said 
veru~ent manu,re .from sh?ddy! wo?llen, or silk waste, and sul- inst~·uruent consists of a notche.d whael worked by a step-by-step 
phur10 or otbm mmeral actd nnxed m a steam-heated vessel S'UCh mot1on or by cloclnvork. A tb1rd form consists of two armatures 
as descr ibed in ~pecifl.cation 5061 of 1876. The ma.Lerial to be each contrclling a wheel, but both wheels on the same shaft. Thcs~ 
operated upon, becomes heated and mixed by the rcvol~ing motion armatures may be both permanent m agnets so arran(Yed that a, 
of ~crapers and stirrers radiating from the hollow spindle of the positive current \Yill u.ttract one of them a~d a negati;e current 
cyhnder. The contents of the cylinder a re discharged tllrougb the other. Secondly, the inven tion relates to a srstem of circuits 
manholes. A proper temperature is r eadi ly insured by the use of in which the novelty consists in the arrangement of a series of 
steam as a beating medium, and every portion of the contents is calliug instruments a nd a. series of telephones in a single circuit so 
<'~}~ally exposed to this regulated temperature The material is that the telephones are all cut out of the circuit when on tbeit· 
d r:red and reduced to powder, and may he used either alone or mixed holder·s, and each telephone is brought ioto the circuit by cutting 
With other substances. PhospllOric acid may be substituted out its calling instrument by means of a suitable switch operated• 
for the sulphuric acid for producing a phosphatic manure. hy putting the telephone on and taking it off its bolder. Thirdly. 
(March 31, 1880). the invention relates to a secret system whereby no telephone can 

be used until its calling instrument is properly Ret. The wire from 
the telephone to the m ain line is connected to an insulated spring 
on the instrument, and a wheel comes into contact with it when 
the ius~rument is set for calling, and this contact completes the 
connex10n to the main line. The diagran: s 8 to 7 illus trate this 
secret system , and also the signalling by a local circuit and the 
electr iQa.l connexions of one of the instruments alluded 'to above. 
In t.bem q rare the ~oils of the magnet, s is the telepbone,l'but the 
vanous courses possible to currents under different circumstances 
are too intricate for description. Fourthly, the invention relates to 
a central switch for connecting any t\vo or more of a large number 
of circuits by a combination of a switch board and movable pieces 
descr ibed and illustrnted at great length. (March 31, 1880). 

1327.• Blinkers for Horses, &c.: w . R. Lak e . 
(C. F. Eissbriickner, Oeestemiinde, Germauy) . (2d.]-Tbis speciflcati• n 
describes a peculiar arrangement of horse blinkers. eacb. of which 
is provided with a cavity larger than the animar s eye and an 
elastic r im surroundihg the eye to prevent pressure ther~on. By 
pulling a cord communicating with a lever u.cting on the blinkers 
they a re forcocl into such a position as to exclude the power of 
vis ion, and are so retained by a spiral spring. (March 31, 1880). 

1328. Telegraphic and Telephonic Apparatu s: 
W. R. Lake , London. rE. Davis, (Jambridge, and P. A. Doud 
B_o~l()'tl, Afa.~s ., f!.S.A) [h. 3H Figs.]-Relates to the giving of 
v1s1ble and aud1ble s1gnals by means of an electr ic curren t by 
the combination of two or more inst ruments in one circuit each • 
ins trument consisting of an electro-magnet with two or more 
armatures, a.nd mechanism actuated by the movement of the said 
armatures, or by clockwork controlled by one of t.he armatures the 
said mechanism being so contrived that any one of the instrum~nts 
can be s :> set as to sound a local alo.rm on any one of a number of 
instruments on a. circuit 'vHhout causing the other ins truments to 
s.ignn.l. I n one form of instrument one " heavy" current, one 
hght current, and one h eavy current sent in succession will so 
m ove the par ts of one of the instruments as to sound the alarm, but 
will not m ove any other instrument in the series, each instrument 
requiring a particular arrangement of strong and weak currents 
to a.ffect it. The instrument consists of an elect ro-magnet with 
two armatures, one held up by a weak spring and one by a strong 
one, so that one responds only to a light current while both are 

moved by a strong one. The motioc. of each armature will move a 
ratchet wheel one step by a pawl , and an insulated leaf spring is so 
n.rra.nged with reference to each wheel that metallic contact is made 
with each wheel at a certain point in its revolution, these springs 
being the terminals of a local circuit. The ins trument at station 
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No. 1 ol circuit No. 1 has i ts wheels so formed that when it is" at 
unison" the leaf springs are both out of metallic contact with the 
wheels; if station No. 1 of circuit No. 1 is to be called from the 
central offlce one heavy current is sent over circuit No. 1, and both 
a rmatures are moved and both wheels revolve one step. The 
' vbeels are so shaped tnat a. metal projection from the wbeel of 
th } heavy current armature is brought so close to its leaf 
Hpdng that anothPr m otion of the armature will bring it into 
contact with that t-pring, while the projection from the wheel of 
the ligh t cur rent ar01:1.turc requires two motions to bring it into 
contact with its leaf spnng. A light curren t is now sen t over 
circuit No. 1. thereby moving the wheel of the light current arma­
ture, and this is followed by one heavy current which moves both 
wheels, and brings both projections in to contact with their respec­
t ive leaf spriogs to establiRb the local circuit. Stations 2, 3, 4. <.\lie., 
have similar instruments, but differently adjusted, no two being 
alike, so that only one station is ever called at a time. T he wheels 
may be brought in to unison, that i~ , to the zero or star ting-point, 
in a variety or ways, among which the following is prefer red: 
I n each ratchet wheel a tooth is cat away to form a blank space. 
The pa wl of the strong aurrent armature works upon both wheels, 
bnt the pawl of the light current armature has two hooks upon it 
a t c1 ifferent levels, one of which ~vorks one wheel onl y, but when it 
rests in the blank space of that wheel, the pawl falls Jow enough 
owing to the shape of that blank space to bring the other hook into 
gear with the teeth of the heavy current wheel, and th is heaYy cur-

1329.• Eliminatin~ Phosph orus from Iron tn 
Bessemer Conver ters: w. R. Lak e , London. (Emit 
and E duard Pirat/4 Frankfort-on-the-IY/ain, Ge1many.) (4d.]-lnstead 
of liniDg the converter with basic bricks to dephosphorise the iron, 
the inventor introduces finely- divided magnesia,n salt or soda, 
either through the ordinary blast pipe or through special ones at 
each s ide, or by a separate arrangement. The powder is fed 
into the blast pipe by a hopper and shaker, or by a creeper. 
(March 31, 1880). 

1330.* Blast or Exhaust Apparatus for Locomo­
tives: W. R.' ·Lake, London. (J. E . M artin, Concepci~n, 
Chih). (2d.]-Two blast pipes are employed, that is to say, a 
double pipe com'bined with a single pipe of larger diameter so that 
the double pipe discharges within the single pipe; tbe lowe~ end of 
the double pipe is connected to the exhaust pipes as usual. The 
upper end is secured to , and discharges within, the base or the 
s ingle pipe. The following advantages are claimed: (l) The steam 
\Vill not " blow ovel'" from one cylinder to the other; (2) the effect 
on the flre is very m ild, so that the gases are not drawn away 
unconsumed. and sparks and cinders are not thrown from the 
chimney. (March 31, 1880). 

1331. Improve ments in Clothes Hooks : w. A. 
Barlow, London. (P. !Yliles, Brooktyn, N ez.o York.) [6d. 11 Fi(Js.] 
-The body of the book consists of a. wire bent into suitable shape, 
and with or without grooved balls as terminations. The hook is 
attached to horned brackets provided with grooves for the recep­
tion of the wire, the horns of the bracket being of such a form as 
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to materially $trengthen the hook. The diagram represents a 
s ide vie \V of this improved hook, the bracket being made to 
screw against a wall. Other forms are described in which the 
free end of one of the wires is turned back and screwed, and in 
which the bracket is provided with a. screw projecting in its rear 
for attachment. (March 31, 1880). 

1332. Orreries or Planetary Machines: J. H. 
Morley, Nottingham, and R. c. Hopper, Birming­
ham. (6d. a Figs.]-This is an apparatus to be employed for 
educational or illustra tive purposes for showing the motion of the 
earth, and of heavenly bodies around the sun: a r epresen ts the 
sun, b the ear th , and c the moon. For the purpose of showing 
the revolution of the sun on its own axis once in every twenty-six 
da ys, a crown wheel d having eigh ty-four cogs is attached to a. 
hollow spindle, upon which it revolves whilst the radial arm f 
makes on~ revolution. The crown wheel d drives a twelve-toothed 
pinion g, on the spindle of which is a. pinion, which gears with a 
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toothed wheel on tho underside of plate i which serves as the lamp 
t~tand representing the sun. The sun a thus has four teen revolu­
tions to one complete revolution of the arm f. The link piece j 
u..ctuates the a.rmj, which receives the same number of revolutions 
as the wheel d. The ear th b can be revolved on its own axis, and 
the moon c around the ear th by the be'\'el gearing spiodles and 
pinions shown. The ea.t th globe b is hollow, and is provided inside 
with magnets for the purpose of attracting and holding at any 
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rel}u ired point of the ~artlfs surface a. model image or object to 
illustrate the change of position of bodies upon the earth's surface 
and the l o..w of gravitation. This latter i~ claimed as a novelty 
as is also the arrangement of the apparatus. (March 31, 1880). ' 

1334.* Cocks or Valves: J. c. Etchells, Newton 
Heat h, Lan e. [2d.]-An annular or hollow tapered socket 
rises up inside the cock or valve body nearly to the top, and on its 
outside the corresponding tapered plug or valve is mounted for 
opening and closing the necessary orifices by spindles. Around 
the socket is a. jacket or passage through which fluid passes from 
the inlet side, thence through openings formed in the socket and 
plug or valve to inside of the sockot, and then through a paAsage 
·• communicating wi tb the open bottom of the socket with the outlet 
side of the cock or valve body or vice vers8.'1 (March 31, 1880). 

13 35. Furnaces and Fireplaces: G. w. von Naw­
rocki, Berlin. (R . M iilter, B erlin.) [8d. 18 Figs.]-Has 
reference to a method of effecting the production and combustion 
of gaseous fuel without a separate gas generator, whereby · 
an incandescent layer or fuel, or an incandescent porous grate 
is caused by a regulated admission of air to efTect, fl.rst, 
the distillation of the volatile constituents of a. charge of solid 
fuel, and then the conversion of the residue thereof into com­
bustible gases, which are immediately burnt with heated air 
admitted a certain distance from the layer of solid fuel. Fig. 1 is 
a side view partly in section of a brick kiln cono..tructed according 
to this invention. and Fig. 2 a cross section of the same. The oven 
is divided in two chambers, each of which contains three flring 
places a, and three chargmg passages b, in which, close to the llre-
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door d, is a hor:zon tal partition/, l.>y which the charging opening is 
divided into two parts. The lower opening is closed by a double 
slide g. a nd the upper ooc hy the flrcdoor d. Tbe slide g a.dmi1s air 
to the fuel on the grate after the conversion of the volatile con­
stituents. In the proximity of each fire is a group of openings to 
lead the necessary air into the combust ·on chamber, the four 
lower ones po..ssiug along the fireplace to the back wall of the k iln, 
and thence into the combustion chamber. After the preliminary 
fh·ing of the bricks, which takes from 24 to 48 hours, is completed, 
the combustion of the gaseous fuel is commenced, the volatile 
portions beiog burn t firs t, and afterwards the ca.rbonaceous con­
stituents. This system of fl.ring may be employed in brick kilns, 
lime kilns, porcelain ovens, bakers' ovens, and steam boilers. 
(April 1, 1880). 

1337. Emery Wheels and other Grin ders: J. 
Pearson, J. Whit e stone, and R. R. Gubbtn s, Lon­
don. (4d.]-Hot melted gl ue or gelatine mixed with a. strong 
solution of tannic acid in methylated spirit or water is poured upon 
and thorOtlgbly incorporated with emery powder or sand which 
has been previously heated to about 212 deg. Fa.hr. This mixture 
is placed in an iron moulcl (which may be lined with non-adhesh·e 
substance) wherein it is fl.rst subjected t ? pressure and afterwards 
baked in an oven at a temperature of between 212 deg. and 300 deg . 
Fahr. until it is hard, when it is removed from the mould and again 
baked. The skin of cementing material is then removed f rom its 
surface by a diamond tool or otherwise. The proportions of the 
different materials are preferably a s follows: by weight, 27 parts 
of glue or gelatine, 23 par ts of tannic a.cid, and 600 parts of emery 
powder. The quantities of water and methylated l'pirit used to 
reduce the glue and to.nnic acid should be. as small as possible. 
(April 1, 1880). 

1338. Stoppers for Bottles, &c.: F. w. Durham, 
New Barnet. [6d. 6 Figs.-The improved stopper is essential1 y 
designed to serve for measuring out defi nite quantities ot the con­
tents of a vessel, such a.s doseR of medicine. The stopper is made 
to extend some distance down the throat of a bottle and is furnished 

with a cavity of such capacity as to bold the required measure. 
For powder the cavity is mnde in the form of a scoop, a s 
shown in tb~ illus tration. F .:>r measuring liquids the lower part of 
tJ.!e ~topper 1s hollow, a hole in the s1de near the top admitting the 
hqu1d. Several forms of this stopper are described and illus trated. 
(April 1, 1880). 

1339.• Rotary Inductton1 or Electric Motor: J . 
C. Mewburn. ( W. de Fonvielle, Paris). (2d.)-Consists in 
employing the rotary action directly engendered by the passage of 
an mterrupted current in the pressure of a piece of magnetic metal 
capable of moving round an axis. The applications of this principle 
are applied either as a motor or scient ific ins trument. In the latter 
case the motive part may be enclosed in a glass or other vessel full 
of a.ir or liquid or exhausted of air. The motor is composed (1) of 
a. galvanornetric frame on which are wound a. number of turns of 
insulated electric wires, (2) of the motor proper mounted on a pivot 
in proximity to the said frame, (3) of magnets grouped in position 
aroun~ the motor . (April! , 1880). 

1340. Thrashing Machines, &c. : c. M 1ddleton, 
East Dereham, and P. Ever1tt, Great Ryburgh. 
[Gd. 3 Fiqs.]-Consists substan tially in constructing thrash mg 
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machines with combined straw elevators and shaking apparatus 
whereby the shakers hither to employed are dispensed with and 
the straw delivered directly on to the stack , a.nd also in the con­
struction and arrangement of the straw elevator. Fig. 1 is a. side 
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elevation of a thrashing machine 'vith the elevator adapted. Fig. 2 
is a cross section of the elevator . The elevator conE-ists of a closed 
frame in which is fixed a grid composed of parallel bars a with 
tines al . The elevator is pivoLtcd at its foJt to the thrashing 
mach ine and supported at any required elevation by means of 
segmental racks band pinion c. A worm e and wheel opern.te ~he 
pinion c for rai'3ing the elevator. The frame is closed on und<'rs1de 
by plan king f and upper side by sheet iron g. Tme bars i i i are 
attached to cranks h li r below the grid a. These tine bars work 
between the bJ.rs of the grid, and carry upwards the straw received 
into the elevator. The crankshaft h also forms the centre upon 
which the elevator tur ns. Brushes l are connected to the cNss bars 
k k for the purpose of sweeping down any corn that may lie upon 
the planking f. On the return motion tbe brushes sweep over th.e 
planking /, and carry down any corn that may be thereon. (Aprll 
1, 1880). 

1341.* Forming, Salt, &c., into Ba lls: R. J. T., A. 
F ., and H. L. Ha wksley, Oldham. [2d ]-The salt supplied 
to a table is caused to fi ll a number of cups or recesses formed 
therein. An upper ta.ble then descends and inverted cups or 
plungers formed in it enter those in the lower table and compress 
t he salt in them. The upper table, which works in g uides and may 
be suitably balanced, is then ra.fsed. A tray is placed O\"er the 
lower table, which is then inverted and deposits the balls in 
recesses in the tray, in which they are then placed in a stove a net 
dried and hardened. The upper table may be actuated by hand or 
power. Modifications are mentioned. (April!, 1880). 

1342.* Looms: J. Holdtng, Manchester. [:ld.J­
(1) Relates to the connecting rods or crank arms of looms. Dispenses 
with the usual cotter or gib and substitutes a bolt, whose shank 
passes through the slots in the straps and head or but.t of the 
arm or rod, the ends of the straps bein~ confined between the 
bolt head and nut. To prevent slipping the butt is cur ved or 
recessed, so that when screwed up the tails are sprung into it and 
present an inclined face, in resistance to thrust or pull. The 
springing up also locl;s the binding nut. Prefers a nut with long 
head formed to the curve of the stru.ps when bound down. Instead 
of being recessed the butt may have a projection on each side of 
which the straps may be sprung by bolts. (2) To the "sley'' 
board of looms, before or behind the reed, a smooth rod or strip of 
mett~.l is applied upon which the warp bears, thus redu0ing friction 
and preventing or lessening wear of the " sley." (April l , 1880). 

1343. Improvements In Apparatus for the Pro­
duction and Application of Electricity and Mag. 
netism: I. L. Pulvermacher, London. [Bd. 33 Figs.J­
Relates to chain batteries comprising a number of elements con­
nected and capable of acting when strai~htened out or when rolled 
up together. It further relates to portable batteries ca-pable of 
being put in contact with the body to localise a current, and to 
voltaic bands, elect ric and magnelic or magnetic only, for wearing 
upon the body. The illustration shows an arrangement of chain 
battery, of which four elements are seen in elevation and one in 
sectioo. Each clement is cvmposed of a hollow cylinder a, of 
arti6cial carbon, or other electro-negati ve material, extcrn\tlly 
covered with o.n insulating envelope with the exception of the upper 
end which is forced into the interior of an insulating ring b, which 
is lined with a thin metal ferrule carrying a strip c, whose ends 
are bent round and connected with the an nular r ings d and e. 
These rings are connected respectively with the cylinder a and the 
tube/, which is flxed by insulating cement to it, and serve not only 
to articulate one element witb. the next but to connect the zinc and 
carbon electrodes of two neighbouring elements; a zinc rod is 

kept in position by the tube h, the lower end serving. to stop the 
cen tral hole i of a ring of insulating material occupymg the base 
or the cylinder a. The exciting liquid occupies the space betwce.n 
a and the rod. A further modification of ch~in .battery. ts 
described in which the elemen ts are placed in receptton lmks wh1ch 
are h inged to one another. The copper element is a plate •:oll~d 
edge to edge, p rovided with holes for entra.n~e of exc1t10~ hqutd 
and air for depolarisation. The electro-pos1ttve e.lemcn.t 1s a bar 
of tinned metal surrounded by and solder ed to a zmc wt~e coated 
with thread or thin cord , preventing the copper and zmc fr~m 
touching each other. The specification describes means of. eas1Iy 
setting up the elements in the reception links, and of effe~tmg the 
articulation of the links. In one form of ba.Ltery the 1roa rod, 
carrying the electro-positive metal, supports also the electro-nega­
tive element wound in spirals between the zinc wire, and separated 
from it and from the rod by spirals of thread and string. Other 
forms of apparatus are described together with accessory 
appliances for ascertaining the intensity of the current and for 
modifying it, as r equired. (April!, 1880). 

1345. Machinery for Turning Wood &c. : W . R. 
Lake, London. (F'. llanson! llollis, M'!'ine, U.S.A.~ [~d. ~ F'i(/s .]­
Helates to machines for cuttmg wood 10to fo rms w1th 1rregular 
surfaces or outlines, and with any desired number of irrE>gular 
shaped holes or indentations. To accomplish this, means are 
provided for giving motion to a revolving tool-bolder (1) parallel 
or (2) transversely to the bed of the machine, and also (3) a rock­
ing motion around a horizontal ax i'3 11: few inches belo~ i t~ own 
axis of rotation. The chuck that carnes the wood has likemse an 
independent set of appliances fo r impa~ting tp it (1) a continu?us 
rotary motion a t any speed, (2) an mter01Jttent rotary mo~on 
occurring at any desired peri.ods, an~ th'rough an~ requrred 
angles, (3) a reciprocating mot10n at r1ght-angles to 1ts leng~h, 
either in a vertical or a horizontal plane, and (4) an endw1se 
feed motion. Fig. 1 is a side elev~tion and J!'ig . 2 a plan. of 
the machine. Commencing at the nght-hand s1de the rotatmg 
tool-holder l is carried in the headstock b which slides in g uides. 
I t can also slide at right angles to these guides by means 
not shown. The sliding motion is conveyed to the headstock 
by an arrangement of levers at the end of the bed actuated by a 
crank-pin, adjustable in a T slot in t he f11ce of the disc f . The 
upper part of the headstock is pivotted to two uprights so that 
it can be rocked by the handle o if required after a sten.dying pin 
has been withdrawn. The timber to be shaped is held between 
the toothed chuck on the shaft x and a bearing on the upright u 
and can be fed forwards by a pinion and rack; the shaftx is rotated 
by a train of change wheels arranged on an elbow bracket (Fig. 3) 
to allow it to be reciprocated by the connecting rod q attached to 
the crank disc p. The means for the vertical reciprocation of the 
shaft x are not described in the specification. When the article is 
to be rotated regularly the crank disc shaft is driven by a belt and 
connected to the shaft x by a train of wheels, but when its motion is 
to be interm ittent, another set of wheels is introduced and driven 
by a connecting rod and ratchet wheel actuated by the crank disc p. 
A circular saw, driven by a belt from the back shaft, is shown in 
F ig. 2, calTied in a handle frame for cutting off the ftnis~ed .work 
from the end of the timber as completed. By the combmatlOn of 
some or all of these motions, and by the use of various cutting tools, 
a great variety of forms can be produced, many of which are 
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specitled, and the requisite adjus~ments of the change wheels and 
crank-pins, &c., described. (Apr1l 1, 1880). 

1346. Torpedo Boats, &c.: w. R. Lake, London. 
(J. L . Lay, Pal"is.) [6d. 4 Fig.~.]-Relates to torpe~o boa~s such as 
described in fo rmer Specitlca.tion 747, 1878. The mvent10n .refers 
also to improvements on Patent 4878, 1879, and comprt~e~ a 
detlchable magazine, and a cushioning arrangement. for recetnng 
the shock or concussion and detaching the magaz10e when the 
boat strikes a ship or oth'er object. Also a circuit-closiD:g a.ppara:tus 
for flring the torpedo, and providing torpedo boats w1th electncal 
or electro-maonetic engines connected by a cable to a dynamo­
electric machi~e at the shore or oth~r station for effecting the pro­
pulsion of the boat. Fig. 1 showa part of the ?ow of a to:pe~o 
with the cushioning app ~ratus, Fig. 2 a front v1ew of the c1rCu1t 
closer, and Fig. 3 a section of the same secured to the bulkhca1 
of tho magazine : a represents the bul.l of the ?oat! a1 the detachable 
ma,.azine in which is a tube b extend10g longJtudlOally through the 
ma';u.zine and secured to a diaphragm or plate l} at the rear end. 
Tb: tube has two pistons c1 and c1 • The former has a rod c extend­
in" throuah the stem and provided with a striking knob-the 
latter a rod c3. T he t~be between the pistons is filled w~th liqui~, 
a part of which escapes through the outlet c•. ~ben the ptston ell JS 
forced past the opening. When the rod c strikes a. ship or other 
object it is forced inward, and the rod ea engages w1th the lever d 
and releases its book or catch d' from the bracket d 1 • The maga­
zine then drops its fall being controlled by cbain o3 , and also by a 
guide-bar a", o~e end of which is connected to the magazine ~t a.~, 
and the other end hinged to the hull of the boat a. The ltqutd 
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between the pistons offers the necessary yielding or cushioning 
resistance. The circuit closer (Figs. 2 and 8) is for firing a car­
tridge within the magazine after it has struck the ship and fallen. 
It is attached to the bulkhead a• of the magazine, two copper 
plates e et are connected to binding screws e~ ea, from which wires 
are connected to the car tridge ; f is a resistance coil arran~ed in 
connexion with a keyboard en the shore, as descr ibed i n former 
patent, and is connected to the circuit closer. An opening g is 
covered and kept water-tight by a thin diaphragm gl, to which is 
attached a lug g2 , and a wiro rope passes through the lug, and 
is attached to the circuit closer, as shown. When the magazine 
drops, as above described, this rope tightens, and tears away 
the lug and diaphragm, the water then enters through the opening 
g, and coming in con tact with plates e e' closes the ciPCuit between 
the same, and causes the magazine to be fired by cutting out the 
resistance coil f. lt'or driving the propeller an electrical engine is 
carried by the boat, and connected to the shore by a cable con­
ductor. (April 1, 1880). 

1347.* Machtnery for Purifying Mlddllngs, &c. 
E. Davles, Liverpool. [2d.]-The machine consists of hori 
zontal reciprocating sieves, slightly inclined, covered with silk, 
and capable of adjustment, set within a suitable box carried by 
frame,vork. The middlings are fed through a hopper with a feed­
ing roller on to the sieves, which receive their motion from a 
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crank or similar appliance. Under th~ sieves are pla<:ed travelling 
brushed carried by endless bands, wh1ch keep. the sllk clear , and 
urush the stuJI that passes throu~h it .dow~ dtsc~a!ge spo:ut~ . ~ 
blast of ait· under the silk lifts the light 1Dlpunt1es, whiCh a~c 
passed through an outlet at the bottom by another .current of a1r. 
Another blower may also be fixed on the top for creat1ng an exhaus t 
for taking away the impurities. Air chambers are fc,rmed ac:oss 
tbe top and down each side. The air passes through perforat1ons 
in tho chambers under the s ieves. Wire gauze, &c., may be sub­
stituted for silk for sifting ores, &c., an,CJ beaters may be puf a~ 
the bottom of the machine to cause a sl1 gh t knock on the enc o 
the sieve frame. (April l, 1880). 

1349. Door Knobs, &c.: A . . :sell, Edinburg~. (6d. 
5 Fig~.]-1'be handle is fixed to the spmdle by a crew ?r p~n that 
passes tbrouo-h them both. The pin is prevented from Jarrmg out 
by a fixed coDar that surrounds the sbank of .the .door knob. ;BY 
detu.cbing the collar from the de. or, and t urnmg 1t r~und unttl a 
slot in it is over the pin, the latter m ay be removed; a IS the knob, 

b the spindle, c the collar or rose, d the pin. The slot in the collar 
is not shown. (April :Z, 1880). 

1350. Carriages for Lace Machinery: J. Croppe~, 
Nottingham. [6d. 3 Figs.] The top. of the carrtage 1s 
thickened by forming a hollow or depress~on tber~on, a sh.ort 
distance from the upper edge, such d.E>press10n causwg a ~OI re­
sponding rise on the opposite side. Th1s .hollo'v ma:y convemen tJy 
be struck in a fiy press, and can ~e filled :With sol.der 1f a fiat surface 
is required on one side. In the IllustratlOns et 1S the recess. The 
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object is to enable the carriage to hold the warp. t~reads in a lace 
machine s1 raight up, and thereby form a good dtVISlon of the warp 
threads for the points to enter safely. (A pril 2, 1880). 

1352. Glove Fastenings : H. J. Had~an, !:.o~don. 
( w. H . Sto1·y, Acton, Ontario, Can~). [6.d. .13 Ftg.s.]-Oon.slsts of 
a spring wi th diverging l€'gs 1n combmatlOn With deVJ.ces for 
fastening or coupling the legs together when the glove lS to be 

secured. These devices may be hooks ann eyes t urned on the 
wil'e, or various forms of studs and coupling l inks. The former 
arrangement is shown in the illustration at A, B, C. (A pril2, 1880). 

1353. Sewing Machines : H. J. Haddan, London. 
(J. lleberling, Mount /J lea-sant, Ohio, U.S.A .) . [6d. 8 Figs.)-Relates 
to that class of machines in which the needle is held stationary and 
the fabric is crimped or folded and then pushed or forced along the 
needle on to the thread to form " r unning stitches." Fig. 1 is a 

Fig. J. 

section of the feed rollers. and shows the bent needle or ncedJCS 
lying in grooves turned in the rollers, as shown in plan in Fig. 2. The 
three rollers lt, h',ll3 are carried on a slide affixed to the head of 
the machine, and can be raised to admit the work; lt'l is fixed on the 
table (Fig. 8), and His connected to the main shaft (Fig. 4) by the 
square-ended sp indle I, which slides in a. cen tral recess, and is 
rotated by the s tud/projecting through the slot e. The spindle I can 
be forced further up the recess against the pressure of a. sp ring when 
it is desired to detach the wheel H. The teeth of the pinions hl, h?., h~ 
are made of gradually reducing pitch, to A. void in jury to the material, 
lt1 being the coarsest and h 3 the fines t. The cloth is straightened 
before it roaches the crimping rolls by being passed through a n 
a.djustalJle yielding smoother, one form of which is somewhat 
similar to the peg plate used for straightening wire. (April 2, 1880), 

1354. Caloric Apparatus: c. D. A bel, London. 
(N. Yagn, St. Petersburg) . [6d. 6 Figs.]-Thia invention consists 
substantially in producing air blast by alternately heating and coo!­
ing confined air, and thus causing its alternate expansion and con­
traction as it travels from one enctosed space into another. 
A portion of the air escapes a s blast, during the time of expansion, 
and a fresh quantity of air is drawn in during the time of contrac­
tion. A piston travelling to and fro in a. cylinder alternately causes 
the air to now from one end of the cylinder through a. regenerator 
and a heater to tbe other end, lW as to take up heat during its 
transit, and then ftow back through the regenerator, so as to givo 
up the greater part of its heat to the latter before re-enter ing the 
cylinder. Suitable val ves allow the inlet and outlet of air. In 
combination with the apparatus a motor engine m ay be worked by 
the suction or the blas t produced. The drawing shows a vertical 
sectiOn of the caloric apparatus; A is the blowing cylinder B a. piston 
made hollow a nd filled with a non-conductor of heat. The piston 
rodS passes through a s tuffing-box and operates a valve K , a suction 
valve v and a delivery valve are }:laced in the c~linder cover. On 
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tbo piston taking its upstroke the air above will pass through the 
r egenerator and heater D into the lower end or the cylinder. The 
air becomes hea.ted in its passage and expands, and the increased 
pTe.ssure in.going ba.ck ~hrough 0 and D to the upper pa.rt of the 
cyhnder, Wlll open a. dehvery valve, so tha.t on the continued up­
wa.rd motion or the piston only a portion or the air above will pa.ss 
~o the lower end, the other portion being disoha.rged through the 
-valve into a. condnit pipe, thus creating a.n air blast. On the down-
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\vo.rd motion the air below will pass back through C and D into the 
upper part of the cylinder. In passing through D it becomes still 
further heated but in its passage through the regenerator it gives 
off so~e of its heat, and ent~rs the top of the cylinder in a com­
parattvely cool state; thus the volume of air entering the cylinder 
at the top will be less than that of the air displaced by the piston 
at the bottom, and owing to the resulting decrease of pressure cold 
external air will be drawn in through valve v. (April 2, 1880). 

1355,• Producing and Exhibiting Kaleidoscopic 
Effects: J . 0. Spong, London. [1d.J-A circular tray 
~arrying the objects which arA eo produce the changeable effects, 
1s mounted on a vertical spindle and rotated by a fan put in motion 
by a current of air from a fiame. Two mirrors, Stlpported inde­
pendently, can be adjusted in position over the tray, and in relation 
to each other, and the light to enable the objects to be viewed in 
succession as they come round. These objects can be turned over 
from time to time by a pendent arm. (April 2, 1880). 

1356. Apparatus for Collecting Fares: A. E . 
Ad1ard, London. [6d. 3 Figs.]-The payer depoeits the 
amount to be paid in a receptacle where it can be seen both by the 
payer and the conductor, and when both are sat isfied as to correct­
nes3 ot amount it is transferred into a general receptacle, without 
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the money passing directly into the hands of the conductor. The 
illustration shows a sectional view of the apparatus. The amount 
paid is inserted in the opening e and drops into a receptacle A, 
which has a. glass front d through which the money may be seen. 
The conductor by raising the part A allows the money ~o drop 
through the valves ii and passage B into the general rece1ver 0, 
which is attached to the tube by suitable' locks or fastenings; land 
m are receptacles tor holding change. (April 2, 1880). 

1357.110 Ttlt for Wagon Coverings: J. T111ey1 
North Shields. [2d.]-To the sides or the wagon are securea. 
by .. bolt and eye" attachments four bars, whose other ends meet, 
and are fitted together so a.s to form, when covered by a sheet,. a. 
dome-like structure. When not required, the bars can be la1d 
down on the wagon sides, and secured by clips. (April 2, 1880) 

1358. • Copying Apparatus : H. B. Blnks, London. 
[2d.]-The object is to provide a means of producing copies or 
written matter in black instead of coloured inks as heretofore. The 
a.ppara.tus consists of a. pad, cop~ing ink .• a~d an inking r?Her. 
The writing is executed on paper Wlth copymg mk of an alummous 
solution, and left to dry without blotting; it is then placed face 
downwards on the pad, and evenly rubbed for about three 
minutes. The paper beiog removed, a negative is left on the pa.d, 
printing ink is then applied by a roller to the negative, and the 
superfluous ink washed carefully off. Copies can .be ~ken from 
the ne~ative in a. similar manner to that adopted m hthography, 
but without any mecha.nical pressure. (April 2, 1880). 

1359. • Pens and Styles : H . B . Blnko, London. 
. [2d.)-To retain ink, fine snavings, or wires ~f metal, glass, or 
asbestos a.re attached to the pen or style. (April 2, 1880). 

1360. • Composition for Treating Harness, &c. : 
'J. J. Tay1or, Harpurhey, ~~ne. :2a.]-Consists oral~~ 
h:>lic spirit one pint turpentine spmt one pint, red lavender spmt 
halt an ounce, soap 'tlb., wax 4lb., isinglass or gelatinous matter, 
one ounce. Other proportions may be used, but those stated a.re 
preferred. (April 2, 1880 ). 

1361. Drilling Macblnes: A. c .. ~;(Irk, G:lasgow. 
[Gel. 1 Fig.s.)-Rela.tes chiefly to portable drillwg ma.chines, but a 
part or the improvements are a.pplica.ble to tlxed machines. An 

Ll mport&nt fea,ure itJ the means for ftrmly gra.sping the pla.te or 
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P1ates, so that when two or more plates are being drilled together, 
the separation of the plates, by raised edges, &c., is prevented. 
The illustration sbows e. sect.ion of the machine, which comprises 
a pair or strong open frame levers 8, 9, hinged together hy a. pair of 
plates 10, which fit on bosses. The work to be drilled is grasped 
between teeth or s tuds 12 and 13, the drill acting between an 
intervening space. The levers are actuated by a hydraulic cylinder 
14, ram 15, aod strut 16, as shown. For releaf.ing the stuns 12 and 
13 when the bole is completed, a small hydraulic cylinder 19 if!l fixed 
on a horn 17, its ram or plunger having jointed to it a double link. 
The horn 17 is formed on t,he lower lever 9, and extends between 

a forked part 18 on the upper lever 8. When water is admitted to 
the cylinder 14 it tends to separate the ends or the levers. and con­
sequently close the studs 13 and 14 ; but when the water is allowed 
to escape, the pressure in the small cylinder 19 (which pressure is 
always on) draws the lever ends together, aod the studs 13 and 14 
are released. The drilling mechanism is operated by a hydraulic 
motor 22, driving the shaft 23 and bevel gear. The drill spindle 27 
passes through a tubular shaft. In the top plate 29 is an internally 
screwed bush. on the lower end of which are teeth, gearing with a 
pinion on spindle 31. The spindle is revolved by a tooth or tuppet 
ou the tubular shaft engaging with wheel 32. The revolution of 
the bush causes the screw 33 to descend. and apply the necessary 
pressure to the drill spindle 27. (April 2, 1880). 

1362.• Steam Circulating Apparatus for Cook­
Ing, &c.: J. A. R. Hildebrand t, Manchester. (J. 
Fleischer, Cologne). [4d.)-A vessel for cooking purposes is partly 
filled with water and heated by gas. The stell.m plays round the 
bottoms of saucepans fitted in openings in a plate through perfora­
tions io which it pa~ses, playing round, and, if required, entering 
the upper parts of said pans. It also enters the open bottom of 
another pan .fitted iu an opening in tbe cover of the vessel, the 
edges of said cover being steam-tight. Several arrangements are 
referred to, to suit application to cooking, batlliug, and other 
purposes. (April 2, 1880). 

1363. Moulds f o r Sugar, &c.: E. A. H . Loze, 
Liverpool. [6d. 2 .Figs.)-Consists in an impro,red modo uf 
making moulds for hollow or solid forms of sugar or other viscous 
material, of plaster or other material lined with a waterproof 
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varnish that is not affected by sugar or moderate beat. The illus­
trations show a method of makiog multiple moulds. A board A 
has a number of long screws 0 with their beadB projecting about 
an inch · these screws are placed so as to dip into the hollows E of 
a. series 'or hollow moulds in which the moulds proper are cast. In 
these the plas ter is run round the screwheads, and when set the 
half moulds are formed, merely req uiriog to be dried and coated. 
Moulds for solid ware can be formed and grouped in the same 
way. (April 2, 1880). 

1364. Combustion of Fuel, &c.: B. Hunt, Lon· 
don. (C. B. Gregory, BeverletJ, New Jersey, u,.s.A.) [6d. ! Figs.) ­
The object is to secure complete combust10n, ~nd the m.ven.t10n 
C~'~nsists of a combustion chamber, a fuel reserv01r, and an mclin~d 
passage connecting the two with the cu.siog of the furnace. Alr­
heating passages communicate with a contractE:d outlet i.n the 
combustion chamber, and opposing volumes of a1r are proJe~ted 
in a horizontal course into the heated gases, as the latter pass m a 
vertical column through the contracted outlet. The illustrat~on 
shows e. longitudinal section of the improved furnace. The s1de 
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and back '"alls are hollow, and enclose chambers b, which com­
municate with similar cha.mbers at the sides of the walls by the 
openings bl. The front plateD has the usual ash-pit opening c, and 
an opening c; M if!l the grate, N a transverse grate bar, E a box 
enclosing chamber d which communicates with thP chambers b in 
the side walls. Fuel is introduced into reservoir F until chamber J 
and passage G are filled. Tbe products of combustion pass 
through the contr&cte<l passage x, and escape at y. Cold air enters 
the chambers a, and a portion enters chamber P, a.od the remainder 
through w. In passing through the chambers tbe air becomes 
heated before mingling with the products, and all the inflammable 
gases are ignited before escaping at y . (April 2, 1880). 

1365. Preserving Alimentary Substances by 
Cold : S. Pttt, Sutton. (L. Rwourt, Pari.s.) [6d. 2 Figi .]­
Relates chiefly to the preservation of fresh food on board swp. 
The space allotted for the purpose between decks is partly filled by 
open-ended jacketted cylinders, about 10ft. by 6ft. over a.ll, a.nd 
within and around these cylinders the substan~es to be preserved 
a.re packed. A constant circulation of a. solution of chloride of 
magnesium is mai,.ta.ined through the whole of the jacketted 
spa.ces &round these cylinders, and through a. freezing machine, 
tor the purpose ot ma.intaining a sufficiently low temperature to 

[Nov. 5, 188o. 

prevent any decomposing a.c tion to be set up. In the drawing A [s 
the external and B the interns. wall of one of the cylinders i E E 
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are wooden divisions to cause the circulating liquid to take a zig 
zag passage ; G and Fare the inlet and outlet pipes. (Apri12, 18!:JO) . 

1367. Lawn Tennis Poles: F. A. ayres, London. 
[Gd. 8 Figs.]-Instead of driving the poles into the lawn they aro 
hinged to a stand or base that can be lightly pinned or weighted 
down. The net is strained by turning the post on the binge and 

fixing it by a strut, or if the pole is attached to ti'e base by a 
permanent connexion, as is sometimes the case, a small winch is 
supplied to tighten the rope that carries the net. The illustration 
shows the former method. (April2, 1R80). 

1368.• Securing the Parts of Scaffolding, &c.: R. 
Robinson, Gateshead-on-Tyne. [:2d.)-To fasten a cross­
pole to an upright one, a spiked curved plate is placed again st the 
latter, having two chains attached, one of which after passing round 
said upright (resting againRt a pin in the convex side of the plate) 
passes round tbe cr"sspole, and takes into a slip book on the 
other chain. To f~VJten uprigh t poles one to another the device i.s 
suitauly modified. (ApriJ 3, 1880). 

1369. Appa ratus for the Manufacture of 011 
Cakes, &c.: C. Eskrett and W . H. Searle, Ktngston­
upon-Hull. [6d. 3 .Figs.]--Is an improved machine for con­
solidating the seed or compol'ition before it is placed in the finish . 
iug press. The press plate slides on the pillars F' Ft, and is reclpro-
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cated by the eccentrics DD and the links F F . . The eccentric shaft 
is driven by a clutch 2, arranged by means " well understood," but 
not shown, to come out of gear periodically to afford time for the 
removal and introduction of the material operated on. A charge is 
first placed on the platform A, a.nd compressed by the down stroke 
of the press plate 0, and then another charge is introduced on to 
the top of the press plate 0 and consolidated by the upward stroke 
of the machine. (April 8, 1880). 
• 

1370. Apparatus for DrUllng Boiler Rings, &c. : 
S. Dlxon, Marple. [6d. 4 Figs.]-This has reference to 
machines where a number of drill frames are arranged radially • 
the rings to be drilled being attached to a turntable. The improve­
ments consist (1) in a. quick return movement for the drill spindles, 
(2) a notch wheel and pawl for feeding the drills to the work, and 
adjustable stops for rele<J.S.I.ng and re-engaging the pa.wl, (8) con­
necting the horizontal shafts in the radial beds of drilling macwnes 
with a central wheel haviog a common axis with the table, in order 
to actuate the drills, or to raise and lower the headstocks simul­
taneously, as thecase maybe. Fig, 1 is a front elevation a.ndFig. 2 
a vertical section of the drill headstock. The drill spindle c 
re-.olves in sleeTe d and bearing/, motion being given by the bevel 
gearing g and shaft h. The sleeve d can slide in bearing i, motion 
being given by rack and pinion J, which is fixed ono. hollow shaft. 
A spindle m carries at one end a wormwbeel n and at the other 
a notch wheel o. A lever v attached to the hollow shaft carries a 
hinged pawl w, which is shown engaged with one of the teeth of 
wheel o. The sba.ft m revolving will consequently turn the hollow 
shaft, and with it pinion ;. so that the sloeve d will be moved 
forward for forcing the drill spindle, When the hole is driJled the 
required depth an adjustable stop is in such a potition that the 

F~g . 1 . .~g . z. 
heel of pawl w strikes it and the pawl is relea.sed. The wheel o 
being free, a spiral spring z forces the sleeve d back, and so with­
draws the drill from the work. Another stop il;l placed so tha.t 
when the sleeve d is moved back the required distance tbe pa.wl 
strikes against it, and the pawl is again put into gea.r with the 
wheel o. Describes and illustrates the arra.ngement of drilliog 
machines in connexion with a. central wheel. (April8, 1880). 

• 



Nov. s, t88o.] 

13n. Buttons or Fasteners for Boots, &c.: F. H. 
F. Enge1, Hamburg. (J. Steffen and H. Winterboer, Etm.shorn, 
Germany). [6d. 14 Fig&.]-Two plates are hinged one to another , 
and these when closed are secured together by a. spring catch. The 
illuatra.tlons sh ow them as applied to shoes. (April 3, 1880). 

1372.• Bending and Twtstlng the Arms of Pulleys, 
&c.: T. James and J. Jackson, Reading. [2d.]-The 
ma.chine is constructed to ma.ke wrought-iron a.rms tor wheels and 
pulleys by bending bars of fiat or half-round or other section into a. 
V shape with a. segmental piece a.cross the opening. Each side of 
the V forms halt of an a.rm, while the segmental piece serves to 
attach it to the rim. The bending is performed by rolls, two or 
m ore being fitted to a frame which has. a. motion round a. fixed 
centre. The corners of the arms are bent in these rolls, and the 
circular parts between three rolls ca.pable of adjustment The 
arms a.re twisted by two vices, one ot which is capable of being 
revolved. (April 3, 1 880) . 

1383. safety Detaching Hooka for Mine Cages, 
&c. : F. Leonardt, Handaworth. [6d. 1 Fig&.]-Fig. 1 is 
a section and Fig. 2 a. side elevation of the improved hook. The pit 
rope is spliced to the grooved cylinder d, which is grasped be­
t ween) the ja.ws a b centred at c; g is a. link attached to the cage 
chain at its lower end, and passes through a. bole between the jaws 
at its upper end. where it is of the shape shown in section; k is 
a collar which holds the jaws in position, being secured to them by 
copper wires or rodsjj. When the a.ppara.tus is overwound the colla.r 
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k com es against a. fixed plate (not shown), a.nd is forced Jown, after 
the copper wires have been sheared, so as to par tly release the 
cylinder d. In its descent k severs the second set or wires ll and 
forces the k nife edge I down the opening between the two jaws so 
to fully expand them for the passage of tile cylinder d. The ears h lt 
catch on the sides or the stop plate a.nd support the cage from 
falling. Another modification is shown in which a. chain link takes 
the place of the cylinder d. (April 5, 1880). 

1396. Mechanism for Lighting Lamps: J. and J. 
Rinks, Birmingham. [6d. 12 F igs.)-Applica.ble to hydro· 
carbon and other la.mps having one or more wicks, and also to gas 
la.mps. When used with h ydro-carbon lamps, the mech a.nism 
consists of o.n inclined tube fixed by, or betweeo, the wick cases, 
and covered at its upper end by a cap with a sharp or roughened 
under surface. When a match is pushed up the tube it is igaited 
as it forces open the cap, and is held in the required position in 

contact with the wick by a spring at the back or the cap. When 
this spring is released, by a. ha.ndle provided for the purpose, the 
m&tch falls out. The illustration is a. view piirtly in section of a. 
duplex burner: a is the wick case, b the match tube, d the hinged 
cover jointed at d'l , and closed by the epriug /; i is a. pusher to open 
the cover by means of the levers g a.nc\ h. When a wax match is used 
it is enclosed in a. holder k, but a. wooden match is usually long 
enough without a. holder. Another mod.Ulcation of the invention 
is shown, slightly differing in its details. (April 6, 1880.) 

1397. Electric Lamps : C. D. Abel, London. (F. 
Krizil.: and L. P iette, both of Pil&en, Austria). [6d. 11 Figs.]-The 
essenti&l feature of novelty in this invention consists in the use or 
solenoid cores, having the mass of the metal, of which they consist, 
lessened towards each end : and combining with them two 
differential solenoid coils, one being in the main circuit and one in 
o. short circuit, for the regulution of the electric lamp. Figs. 1, 2, 
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3, and 4 Rhow the principle on \\thich the invention is founded. I n 
a core of uniform section (Fig. 1) placed within solenoid coils SS' 
of equa.l magnetic force, the attraction on the core will depend on 
its position relatively to the coils, hence when in the positioo shown 
it will be more s trongly a.ttrocted by S1 than S. By ma.king the 
core as shown, F igs. 2, a, 4, notwitbstandiug the different pos itions 
occupied by the core, it remains equally attracted by the two coils 
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S S1• Fig. S sh ows the core F a.tta.ched to socket of upper ca.rbon 
the whole balanced by a weigh t attached to a. cord passing over 
pulley R. When the ca.rbons are too near, the a.ttractive power or 
S being increased while S1 is diminished, the core F is attracted 
upwards. When the carbons are too tar apart, S loses force, and 
S1 gains force , so that the core F is attracted downwards, and 
causes the carbons to a.pproach. (April 6, 1880). 

1405. Tip Trucks, &c. : s. Geoghegan, Dublin. 
[6d. 3 Figs.]-Tbe illustra.tion shows a truck ln the position for 
discba.rging its contents. The body is ca.rrled o.t each end by a. 
toothed roller resting on a. toothed ba.r F , and ca.pa.ble of rolling 
thereon, so a.s to carry the body outward at the same time that it 

• 

is tipped in order that it may be inclined at a. grea.ter angle tha.n 
would b~ the case if it were rotat~d on a flxed centre. K is a. 
locking bar that engages with ca.tc~es, and I is a. stop to steady 
the truck when being shunted. (Apr1l 6, 1880) . 

1421. Spoons and Forks: w. R. Lake, London. (W: 
Oonnzetz and E Zwierzina, Vienna). (2d.]-These articles are made of 
iron a.nd a.r e c'o.st in moulds. Afte r being converted into malleable 
iron: they are polished, stamped in dies, and coated with silver, 
tin, &c. (Apr il 7, 1880). 

1430. Breaking up Wool Burs : H. Stmon, Man­
cheater. (L. Offermann, Leip~ig.) [6d. 3 Figs.]-Tbe object or 
the improvements is to breo.k up or cut the longer bur fibres of 
wool so that they cannot be seized by the drawing rollers or the 
combing machine. The invention essentially consists in the use, 
for this purpose, or a pair or roller s, between which the wool 
sliver is po.ssed, one of the roller s having blunt cutting edges in 
close proximity to, but not touching, the surface of the other roller. 
Figs. 1 and 2 are respectiv~ly a part v~rtica.l s~ction .and a part 
plan or a. carding machine w1th th~ ioveot1on apphed .. F1g. 3 shows 
an enlarged view of the roller ha.vmg the blunt cuttmg edges: A 
is a sm ooth-raced roller, and B the cutting roller. The ends 0 C 

Fi!J 1 

F .3 
G 

G 

ot the la tter res t upon the roller A, and are slightly larger in 
dia.meter than the cutting edges, to prevent absolute co~to.ct or 
the edges with the surface of roller A. Both rollers. rest ln be!l-r­
ings D · A Is drivan from the doffer G. and commumcates mot1on 
to B by' toothed wheels E. Weighta F maintain the pressure on 
the top roller. G is the do1Ter, and H the wind~ng ~ppare.tus, 
between wilich the roller s are placed. The wool silver 1s led over 
guide-ba.rs K, and delivered to the rolle1s in a broad band or 
uniform thickness. The apparatus may be applied to the gUl 
boxes rollowlng on the carding engine. (April 8, 1880.) 

2141. Glass · Roofing: E . Tracey, Forest Gat~, 
Essex. ( JV. lfowitt, l lford) . [Gd. 11 Figs.]-Tbe iuveotlon 18 
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particula rly ada.pted tor ra.ilwa.y stations, conserve.tories, &c. The 
illustra.tion shows pa.rts of a curved roof suitable for a hothouse. 
F ig. 3, A and B, shows in perspective and ln plan a. cast-iron step 
for attaching the ends or a. ra.tter or principal to the wall plate and 
the r idge piece, the latter application being shown. Fig. 4, 
A, B, a.nd C, shows in elevation and section a'' r ib,·: or j.unction piece 
for unitlng portions of a. rafter a.t a. knee, as seen 10 F1g. 1. A b ole 
is bored through the rib tor t he Insertion of a. screw to secure the 
parlins. Fig. 2 shews ' in .section and elevation a.n improved 
metal sash ba.r composed or two hollow slit tubes, soldered 
together, and forming guides, into which the glass is inserted. 
The method of a.tta.cbing the sash frames to the purlins is 
shown in Fig. 1, and also to a. larger scale in the details. The 
upper ends of the pa.nes are inserted in a. groove in the side or t~e 
purlin, and the ends of the sash:-bars ln h oles mortised out for the1r 
reception; the lower ends proJect over the next purlin so as ~ 
drip on the gla.ss below. The inventors sta.te they 11 aba.ndon tn 
toto everything like cement or putty.' 1 (May 26, l &iO). 

2186. Roller Mills for Treating Wheat, &c.: .M. 
Benaon, London. (0. Oe:cle, A!'g&burg, Germany). [Sd. 3 ;:tgs .• ~ 
-Relates to roller mills, and descnbes "a new m ode ~r rotation 
by which a. pair of crushing, grinding, or cutting rollers a.re.worked 
or moved in the same direction. Figs. 1 and 2 are respect1vely an 
eleva.tion a.nd a. plan both pa.rtly in section of the improved mill 
which is constr ucted in duplicate ; a section of the rollers is 
a lso shown, the nature or their a.ction on the grain, and their dlrec · 
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tion or rotation. The rollers a al make rrom 80 to 300 r evolutions 
per minute, while the roller b' revolves in the same direction at a. 
very slow ra.te. The grooves on the rollers may be either 
straight or spiral. The following advan tages among others a.re 
stated to be secured by revolving both the rollers in one direction: 
(1) The gr11.in is granulated without producing flour : (2) it is cut 
and not crushed; (3) it is divided along its longitudina.l axia so 
that any dirt contained in the crease can be subsequently removed ; 
(4) the grooves last longer; (6) better bre.n is produced. (May 29, 
1880) . 

2192. Magazine Firearms: A. Schneider and T. 
G. Elllott. San Francisco, U.S.A. rGa. 9 Figs.]-The 
improvementi are especia.lly adapted to be \.I Sed in cases where the 
magazine for holding the ammunition extends beneath the barrel 
of the arm. Fig. 1 is a. longitudinal saction, and Fig. 2 a. section 
showing the opposite side or the breech-block a.n1 shell ext ractor . 
A vertically sliding block 0 ho.-s the lower front cut away to receive 
the head of the guard lever E, while the rea.r or vertical portion is 
per forated to receive actuating pins F F, which project from the 
convex head of the lever E, and which draw the block down when 
the lever ls moved. The shell extractor H is opera.t~d from t he 
bead or the lever .E, and an arm I from the opposite side of the 
bead connects with the b o.mmer P, and cocks the gun. A s pring 
arm or plate M upon the top of the breech-block 0 takes a.n inclined 
position when tbe block begins to m ove downwa.rd, and acts as a 
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g uide t~ the ejected sh ell, and a.lso prevents the fresh cartridge 
~rom bemg thrown out a.tter it leaves the magazine B, and before 
1t ~n~rs the ba.~rel A. The hammer P is caused to rebound after 
str1.king and firmg the cartridge. Th e hammer is actua.ted by a. 
sprmg ~. and secured by a. link to make what is known as a 
r eboundmg lock. It s trikes the firing pin by its momentum and. 
the re~oil brings it back to its safety notch. The g un may be'used 
as a. s1~gle bre~bloa.der, and the barrel charged without using the 
maga.zLOe B ; . th1s ls done by throw ing the breech-block 0 halt-way 
down ; thts eJects the empty shell, throws the extractor H back, but 
does nc;>t uncover the magazine. The cartridges contained in the 
~;gfz10e are pressed forward by a. spiral ring, as shown. (May 29, 

UNITED STATES PATENTS AND PATENT PlUCTICE. 
~escrl~tions with illustrations of inventions patented in the 

Umted States of America. from 1847 to the present time and 
reports of trials ot patent law cases in the United States m~y be 
consulted, gratis, a.t the offices of ENGINEERING 85 'a.n:i 86 
Bedford-street, Strand. ' • 

FOREIGN AND COLONIAL NOTES 
American Union Telegraph Oon11>any. -This co~pa.ny, 

after a. year a.nd a. ha.lf of hard fighting now owns and 
c~ntrols 60,000 miles .of lines a.nd by the 'end of the yea.r 
~1 contro~ 75,000 miles. It reaches every important city 
tn the Untted Sta.tes, controls the Dominion Telegraph 
Company, of Canada., a.nd employs 1500 officers and 5000 
opera. tors. 

Chicago and North. Western Railroad. -The Chica.go and 
North-Weste.rn .Railroad Company announce that b 
Nove~ber l1t ~ill have the track laid on its Deadwooa 
exten~10ns to P~crre, on the east bank of the Missouri river, 
o~pos1te ~ort Pterr~. From the same date the company 
w11l h.n.ve 10 ope~·atton a. through route to Dea.dwood, viz., 
hy ra1lwny to Pierre, and a stage thence to Deadwood . 
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PRICE LIST OF MATERIALS . 
• 

THURSDAY, Nov. 4, 1880. 
METALS. IRON, WROtJGHT- £ s. 

5 IO 
5 I O 

£ 8. 
5 IS 
5 I 2 

3 I S 

STEKL 0ASTINQs- continued s. d. 8. d. S. d . I . d. 
6 0 1 0 

£ B. Oleveland angles ..... ... ... . 
bars ....... ....... . 

Side crankshcross heads, 
crank w eels, engine Archangel .... ... ............ . . 0 0 0 0 

ANTnJONY ORE (per ton)- o o 
Regulus (star) .. .. ... .... ... . 6~ o 

£ • . 
0 0 

65 0 

11 ,, puddled ba.rs . . . 3 I2 
boiler plates . . . 7 xo 
ra,ils. ... ... . ... .. . . s 1 

slides, &c. .. ... .. . .. ... ... .. o 30 o 
Tumbler bars and other 

PLUMBAGO {per cwt.)­
Ceylon lump.................. I6 6 

6 
19 
14 
6 

0 

0 

9 
d. t t ~ I~ ,, chips....... ....... .... to 

~ 
IJRASS (per lb .)- 8. 

Sheets, 48 x 24 .. . .. .. .... .. .. o 
Yellow metal.. ............... . o 

s. d. 
0 7t 
0 6i 

" " ship plates...... 6 Io 6 I5 
1 15 
7 xo 

castings for dredging 
purposes .................. 20 o ~6 o 

SWEDISH I RON (F.o.b) at 
du.st t I tt t ' ' t 11 I ' ' I tl I I 6 3 " RAU.WAY GRE.ASB (per 

Gottenburg (per ton) £ s. £ s. 
P ig .......... I .. I I............. . . 0 0 0 0 

0 
" sheets . .... ... .. .. 1 I o 
, hoops........... 6 1 s O..lBTlNGS TYNE .AND CLEVELAND 

cwt.)-Rose's .. ... ... ... . 28 o 
Pritchard, Ot:rer and Co.'s 0 (per ton) £ 

Girders .. ...... ............... . 
s. 

4 17 
3 

£ s. 
6 ~ 

3 s 
5 ~ 

, girders .. ... .. .. 11 
Scotch bars .. .. ... ... .... .. .. 6 0 

I S 0 
6 10 

7 0 
7 10 

9 IS 
7 I O 
7 r o 
S 1 0 

9 t S 
76 I S 

Bar rolled .. .. . .. .... .. . .. .... . 9 xo I :a o concentrated .... ... . .... 6o o 
Yellow grease .. . .. ... .. .... . I 5 0 

6 

00 
30 
5 

0 
0 

Chairs ............. ....... .. .... . 0 

7 

" nail r ods ........... . 6 IO 
6 0 
s I S 

11 hammered............... 15 o IS xo 
RESIN (per cwt) .. . .. .. . .. .... . s 9 Pi Shropshire bars ........... . TIN (per ton) 

4 Straits...................... .... 90 o 
Billiton ...................... .. 91 o 

, · boiler plates 
" sheets ........ . 

pea I I 11 . t t t 11 I Off 11 I lt 0 11 I 1 1 I t 

COPPER (per ton)- 90 IO 

92 0 

94 0 

93 0 
94 0 
94 0 
90 IO 

TALLOW (per cwt.) 
N. American .. .. .... .. . .. .. oo o 
S. American beer..... .. ..... 3 s o 

0 0 

35 
00 

0 
6 
0 

0 

0 
0 

0 
0 

0 
Ohili bars ............. ... ..... 6x 0 
Australian .. ............ .. ..... 69 IO 
English tough, best........ 66 

61 I O 

72 0 
67 0 
65 xo 

Staffordshire bars .... .... . 
n plates ........ . 

5 Banc a. . .. . ............ ..... . ... . 93 o 
English ingots.... ........... 92 o 

,. sheep . ... ... .. oo o 

• " wgots.. ... .. .... .. .. 65 
Sheets, &c. . . .. . . . . .. . .. . . . . .. . . 1o 
Bottoms . . .. . .. . .. . .. . .. . .. . .. . . 74 

0 

0 

s 
0 

71 0 

, boiler ........ . 
" hoops .... ... .. 

Welsh r ails S.W .......... . 
75 0 , bars , ........... . 

7 IO 

8 15 
6 1S 
6 0 
6 

10 

English bars.. ................ 93 o 
English refined............... 93 o 
Auatra.lian............. .... ... . go o 

Australian beer .. ... .. .... . 33 o 
" sheep............ 3 s o 

St. Petersburg, Y.O. ...... 37 
English, town .. .. .... .. .... . 35 

9 
6 

35 
37 

~g 
IRON ORES (per ton)- d. 

6 
0 

s. d. " boiler plates, S.W. 
" hoops, S. W ......... 

0 

9 0 
6 I5 

7 5 
I O 0 

TIN PLATES (per box) s. d. 
I. C. charcoa.l.......... ...... .. IS o 

s. d. 
25 0 
00 0 

19 0 
00 0 

Rough, English .. ... .. .... . 12 o 13 
tS 
13 

6 
0 

s. 0 
lted hematite, blast......... IJ 

" " puddling... I4 
I7 6 
xS o 

7 10 I .X. ,, . ......... . .. I. 00 0 
TAR-Stockholm (per ba.rl.) x8 

Archangel.... . ................ I 2 6 

lB.ON PIG (per ton)- LEAD (per ton)- I.e. coke .. ,. .............. . ... tS o TURPENTINE-Spirit-

Ba.rrow :No. 1 .............. . 65 0 

64 0 

63 0 

44 

66 0 
65 o 
64 0 
H 6 
39 9 
JS 6 
37 6 
72 0 
70 0 

Soft English pig . .... ... .. .. I 5 5 15 13 
00 0 

t5 0 
x6 5 

I .X. ,, . .... .. I............. 00 0 American (casks) ......... 33 9 0 

0 
'' '' 2 .... .....•••..• 

" 11 W.B. ......... oo o ZINO (per ton)- £ s. £ 8. 
21 0 

WIPINGS, engine, (per cwt.) 2o o 

' ' t' a ............. . Spanish ..... .. ................. I14 17 Sheets, English .. .. .... .. .. 20 o CHEMICALS, &c. 
Olevelana No. 1 ... .. .. .. . 0 

6 

Sheet ...... ............ I I 11 ••• I. 6 o WIRE, fencing .................. xx o 14 5 Acros- s. d. 
0 2! 

s. d. 

4' '' t 3 . ... . .. . ... . 39 PHOSPHOR BRONZE- " Telegra.ph (galvanised) 17 o ~0 IO Aqua.rortis (per lb.) ...... 
Sulphuric acid (per lb.) 
Sulphuric acid, brown ... 

0 
, n 4 (Forge) 

Foundry .... . ..... ............ . 
3S 0 

37 0 
ss 0 
so 0 

(per ton)..................... I 12 o 
QOIOKSIL VER (per bottle) 6 I 5 

135 0 

6 I7 
COALS AND COKE. o of 

o o4 
0 

0 

I 

0 
Welsh (South Wales) ..... . 

SPELTER{perton)-
COALS (per ton)- s. d. 
Barro~v . . .. . .. . .. . .. . .. . .. . .. . . 6 o 

s. d. 
9 0 
8 0 

8 0 
s 6 

AHMONIA - Muriate (per £ s. £ 
38 
s. 

s. " (North Wales) . .... . 
No. 1. 
s. d 

No. 8. Silesian, ordinary . .... .... x6 
STEEL (per ton) -

t6 10 Bristol . . .. . .. . .. . .. . .. . .. . .. . . 5 o ton)..... ........... ........... 29 0 0 

Scotch Pig- s. d . 
so 6 
54 0 

54 0 
SI 0 

53 0 
52 0 

so 6 

Derbyshire .. .. ... .... ... .. .. 6 o 
Lancashire ............. ..... 4 6 

ARSENIC- S. d. d. 
6 
0 

G.m.b., at Glasgow ....... . . 
Gartsherrie .. .. ... ...... . ...... . 

52 6 
6z o 
63 0 

ss o 
62 0 

56 o 
52 6 
53 0 
59 0 
52 6 

Best cast .. ~ ·. ·~ . .. . .. . .. . .. . . 34 o 
" double shear .. .. .... . 45 o 

So o 
65 0 

so 0 
22 0 

00 0 

30 0 

Newcastle and Durham.. . s 6 IO 0 
7 6 
8 6 
8 0 
s 0 

White, lump (per cwt.)... 23 o 
Powdered (per cwt.) .. .. .. IO o 

BLEACHING powder per cwt. 5 6 
BORAx-refined (per cwt.) 6o o 

24 
Il 

Col tness .... . ......... ..... . ... . 11 single " .. .. .... .. .. 32 o 
Scotch . . .. . .. . .. . .. . .. . .. . .. . . S o 

6~ 9 
0 Summer lee .... . ... ..... ....... . 

Langloan ................. ... . 
English spring............... I4 o 

Sta.ffordshire .............. . 
W elsh .. .. ......... ...... ... .... . ~ : BRIMSTONE (per ton)- £ 8 . £ 

6 
8. 
7 Carnbroe . ....... ............ . 

Blister . . .. . .. . .. . .. . .. . . . . .. . . oo o 
Milan . . .. . .. . .. . .. . .. . .. . .. . .. . . 28 10 

Yorkshire ........ .. ......... ,. 5 0 Rough..... .. ............ . ..... . . 6 o 
Flour . . . . . . . . .. . .. . . . . . . . .. . .. . . 11 o COKE-Monkland .... .... ............. . 

Clyde ............. ... ... ....... . So 6 
Bessemer rails............... 6 xo 

tyres .... ...... .. 12 o 
1 0 

13 0 
I2 IO 
8 0 
0 0 

13 0 

Cleveland .. .. .... ... .. . .. .... . u 6 13 0 
I .) 0 

Roll .. ........ . ....... ... ........ . 9 0 
COPP~RAS-green .. .. .... .. .. 4S o 

13 0 
9 IO 

so 0 Govan, a.t Broomiela.w .. . SI 0 

so 6 

tl 

11 axles . . .. . .. . .. . . 12 o Durham........................ 12 o 
Ca.lder, at Port Dundas .. . 
Glenga.rnock, a.t Ardros- " 11 

billets. ... ... ..... 1 5 
plates............ 13 o 
a.ngles . .... .. . .. .. I2 o 

OILS, GREASE, & LUBRICATORS. CoPPBR - SuJpha.te (per s. (d. 
CW't.) • I .............. I....... 20 0 

s. d 
2 0 3 

a an ......... '. .. . .. . .. . . . . .. . . s6 0 53 0 

" 
OILS (per tun) - £ s. £ s. 

Engelbert's lubricator . .. 44 2 oo o LEAD, SALTS, &c. (per cwt.) 
:Eglinton, ditto .. ... .. .... .. . 52 6 so o 
Da.lmellington, ditto . ..... 52 6 so o STEEL 0.ASTINGS (per cwt.)-

Hydra.ulic cylinders in 
the rough not to ex-

Seal, brown.............. ... 23 o 24 o 
, pale. . ............ .. ... . . ~9 I o 30 o 

Aceta.te, best .. .. .... .. .... . 37 
Brown ,, . . .. ... . .. ... . . 28 

0 
0 

JS 0 
30 0 
17 0 
2~ 6 

Ca.rron, at Grangemouth 52 6 so o 
»itto, specially seleoted ~~ o -

Sperm.............. ............ . 68 o 70 o Red o I I I 0 I I I 0 I I 1 1 0 It I It t I o I I o I I o I I 16 
White ........... .. . ..... . ..... . 22 

9 
0 

lhotts, at Leith.. .......... . \12 o 54 o ceed 6 fi. in length , s. d. I . d . Whale, pale .................. 23 o 2S o 
, yellow........ ....... z6 o 27 o LITHARGE (per cwt.) ........ . 2$ o 29 o 

(The above all deliverable a.longslde). 
guaranteed ........ ....... 26 o 

Do. do. finished .. .. .... .. . 30 o 
:aS o 
34 0 
2S 0 

La.rd . ..................... ... .. .f5 o 47 o POTASH- Bichromate (per 
lb.} ......................... .• o SI o 6 Pinions and cog-wheels.. . ~s o 

Hammer tups, fa.ces, 
GLUB •.••••••.• I •• •••• • •••• I ••••• I. 30 0 40 0 

SALTP&TRB (per cwt.) ~- e. d. PETROLEUM- S. d. s. d. 
:!ftlropahire .. .. . .. .. .. .. .... .. .. so 
North Sta.tfordshire . . .. . . 42 
South " .. .. ..... 45 
Yorkshire Thornaby pig 

0 
0 

0 

8 . d. 
ss 0 
6o o 
75 0 

swages, 6 cwt. and Fine (per gallon)........... . o 9l o 9i English refined, kegs ... 25 o 2S o 
Bengal . . . . . .. . .. . .. . .. . .. . .. . . 2 x o 22 6 above . . .. . .. . .. . .. . .. . .. . .. . . 2 0 o 

Holders-up for r ivetting 
machines, &c., lj to 6 

CO.AL oil, reft.ned .. .. .... .. ... .. o 8~ o 9 SODA Caustic .. ... .. ... .... .. .. to o 
RA.PE oil . . .. . .. . .. . .. . .. . .. . .. . . 29 6 29 9 

No.s .... ................ .. .. 7o 0 75 0 cwt.................. .......... 25 o LINSEED oil ..... .. .......... .... 27 3 2S o 
" Nitra.te. .... .. . .. . .. .... ... . I4 3 
" Crystals (per ton) . . . £3 8 

Through cars will run between Chicago and Pierre, thus 
necessitating but one change between Chicago and Dead­
wood in either direction. The distance is as follows : 
Chicago to Pierre, 780 miles, all rail ; stage, Pierre to 
D eadwood, 170 miles ; t6tal 950 miles. 

Queensland Rai lwa,ys.-The ~nders accepted by the 
Queensland Government for the construction of the fifth 
section of the Central Railway and of the third section of 
theN orthern line are the lowest for which similar work has 
ever been executed in Queensland. The rate for the Central 
line was a fraction over 1937l. per mile, and for the 
Northern line 2000t per mile; the average price for both 
being 1953t per mile. 

Western AustraLia.-York, a town 60 miles from Perth, 
has been fixed upon as the terminus for the East ern 
Railway of Western Australia. An extension from Guild­
ford to York, 50 miles, will cost about 200,000l. 

The International Bridge.-The Grand Trunk Railway 
Company of Canada. is placing large quantities of stone 
round and about the several piers of the Intel'national 
Bridge, at Buffalo. The great amount of freight and 
passenger traffic, which now tests the full capacities of the 
bridges, necessitates these improvements. Negotiations, it 
is said, are proceeding for duplicating the structure, so as 
to secure a. double track. 

Cheap Belgian R ailwa,ys.-The Bel~~n Government 
has taken the initial st ep towat'ds establis · g a system of 
cheap railways by appointing a commission to make a 
report upon the subject. 

Fencing on the Oanadtian Pacific Ba'i'1!road.-A contract 
for wire fencing on the Canadian Pacific Railroad, awarded 
to Messrs. Skead and tHa.ycock, of Ottawa, includes 200 
miles, commencing at Emerson and extending along the 
Pembina. branch, and the first 100 miles west of Winnipeg. 

The Hi ghest Mountains. -Hermann von Schlagintweit, 
in the last volume of his journeys in India. and high Asia, 
gh•es a. table of altitudes, iLcluding statements of the heights 
of the most elevated mountains. The elevations are not 
extraordinary south of the Himalayas, the most marked 
ones being four mountains from 11,000 ft. to 15,300 ft. high 
in Assam, and the Sufedkoh Peak in the Punjaub, 19,839 ft. 
high. The Eastern Hima.laya.n district, embracing Bhootan, 
Sikkim, and N epaul, contains the highest mountain known 
on the earth, which is called Mount Everest by the English , 
and is 29,002 ft. high: and the third highest, Kinchinjunga, 
28,156 ft. high. The same district has besides 32 mountains 
of more than 20,000 ft., and 32 of more than 10,000 ft. 
The Westet'll Hima.la.yan region, extending from Kumaon 
to Hazasa, exhibits the Nanda. Devi in Kumaon, 25,749 ft., 
as its highest peak, and has besides 29 mountains of more 

than 20,000 ft. and 108 of more than 10,000 ft. in height. 
In Eastern Tbibet are ten Alpine stations between Lassa 
and Guari Khorsum, more than 10,000 ft. high, t wo of 
them reaching to 15,500 ft. and 16,700 ft., and Lassa, 
the capital, is 11,700 ft. high. Western Thibet, 
from Guari Khorsum to Balto, ranks next after the 
Eastern Himalayan region in its elevations, having 
within its boundaries the second highest mountain known 
on the earth, the Dapsang, 28,278 ft. high, with twelve 
mountains of more than 20,000 ft. and 73 of more than 
10,000 ft. in height, The highest point in East ern 
Turkista.n is the summit of the K wen-bin, 20,000 ft. high. 

T he Harlem Bridge.-The New Harlem Bridge, New 
York, will begin where Madison Avenue now ends, and 
will reach to One-hundred-and-thirty-eighth Street, Mor­
r isania. It will consist of two fixed spans at each end, 
each of 73ft., and a draw span of two openings, each to be 
150ft. long. This will make the entire bridge about 600ft. 
in length. There will be five stone piers and two abut­
ments. The centre pier is now completed. It is 47 ft. in 
diameter at the base, and 36ft. at the top. The second 
pier on the east side of the river is well under way. The 
side piers will be 161ft. wide at the base, 5 ft. wide at the 
top, and 40ft. high. The estimated cost of the piers is 
70,000 dols. The superstructure of the bridge will be a 
plain truss of iron. Its design has not yet been fully 
determined upon. The height above high water of the 
middle span will be 28ft., while that of the fixed span will 
be 25 ft. The cost of the superstructure and approaches 
will be about 130,000 dols. 

Gold in Queenslamd.-The first important discovery of gold 
in Queensland was made at Canoona., about 35 miles from 
Rockhampton. In 1867 the Queensland Government 
offered rewards, varying from 200l. to lOOOl., for the dis­
covery of new and paying goldfields in Queensland. This 
led to the discovery, early in the year, of I several goldfields ; 
and in September, of Gympie Creek, a locality about 130 
miles from Brisbane, where a. nugget weighing 100 lb., and 
valued at 4000l., was found near the surface. The gold­
bearing quartz at Gym pie is very rich, and numerous claims 
are being profitably worked. There are at the present 
time upwards of twenty goldfields in the colony, comprising, 
in the northern division, the Palmer, Etheridge, Gilbert, 
Cape River, Charters' Towers, Ravenswood, Normanby, 
Cloncurry, and the Hodgkinson. The last-named was dis­
covered by Messrs. Mulligan and Warner towards the end 
of 1875, and has proved to be of superior reefin~ qualities , 
although r equiring capital for its adequate development; 
in the central division there are PE\ak Downs, and numerous 
fields in the neighbourhood of Rockhampton, Calliope, and 
Boyne ; in the sout8ern division, Gympie, Kilkivan, Jimna., 
Pikedale, Talgai, Lucky Valley, Nanango, Tenningering, 

and L eyburn. Surfacing and alluvial digging is decr easing, 
while much more attention is being given to quartz reefing. 

Steel Rails on the B elgian State Lines.-It appears that 
the ratio of steel r a ils to the whole number of rails on the 
B elgian State Railways was last year 45.87 per cent. The 
substitution of steel rails for iron r ails is thus far from 
being completed on the syst em. Even on the main lines 
the proportion does not exceed 54 per cent. As regards 
iron permanent way, the administration seems to have a. 
preferenca for Vautherin sleepers modified according to the 
model of the Rhenish lines. In 1873, the steel rails laid 
down upon the system cost 18l. 16s . per ton; in 1879, the 
corresponding cost was 4l. 10s. per ton. 

Rolling Stock on the Belgicvn State Littes.-The effective 
supply of rolling stock on the Belgian State Railways la.st 
year was a.s follows : Locomotives, 1149; tenders, 760: 
passenger C!l.rriages, 255S ; vans, 491 ; trucks and miscella· 
neous vehicles, 32475. 

Vienna Telegraphy.-Vienna is about to be supplied 
with underground t elegraph lines after the manner of 
London, Paris, and B erlin. Messrs. Rattier and Co., of 
Paris, are the contractors for the required cable, which 
consists of a strand of seven copper wires 0.6 millimetres in 
diameter, coated with gutta-percha to an external diameter 
of 5 millimetres, and wrapped in a covering of tarred cotton 
yarn. Some of these cores are wound into a cable, and 
protected with, first , a tarred woollen ribbon; second, a. 
tarred hemp serving dipped in sulphate of copper, and 
third, a. tarred woollen ribbon. 

Shipbuilding on the Delaware.-Two of the principal 
shipyards on the ba!lks of the Del a ware -the Pusey and J ones 
Company and the Harlan and Hollingsworth Company­
are now running full time, in completing vessels on the 
stocks or finishing others already launched. At the Harla.n 
and Hollingsworth Company's works, a contract has been 
entered into for the construction of a. large steamer for the 
Norwich line of st eamers running on Long I sland Sound. 
The new vessel will be 335 ft. long, 46 ft. beam, and 18 ft. 
depth of hold, and will be fitted with two upper saloons, the 
main deck to be used for freight. The same firm have 
nearly ready for launching- an iron steam pilot boat for 
Baltimore, and are finishing a. double engine steamer 
intended to convey passenger cars from Washington City 
to Quantico, Virginia. She has an upper deck with hand­
some state rooms, while the main deck has tracks upon it 
for cat·s. 

VENTILATION OF THE YEOVIL TOWN HALL.-Messrs. 
Robert Boyle and Son's system of ventilation has been 
selected by the dir ectors, from the competition plans sub­
mitted, for the ventilation of the Town Hall, Y eovil. 
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