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WAGES IN GREAT BRITAIN.

No. I.
Information or statistics as to wages in this country
can only be obtained with the greatest difficulty. Em
ployers and employed, as a rule, exhibit the greatest
dislike to furnishing the required particulars, and there
does not exist any machinery for collecting the necessary
data. The various trades unions possess a quantity of
information as to wages in the particular industries they
represent, but this is practically inaccessible to those who
are not members of the organisation. Occasionally some
societies may collect particulars as to certain trades in
certain localities, but generally the information can only
be obtained by the expensive, slow, and tedious process of
personal inquiry. Every third year the Board of Trade
issues a volume of miscellaneous statistics, among which
are tables of wages in many different industries in various
localities. These statistics are valuable, but only from a
historical point of view, as they are issued two years after
the time of collection, and the successive returns are not
always from the same places. The importance of having
such information led to the establishment by the Govern
ment of a Labour Bureau, for the purpose of collecting,
arranging, classifying, and publishing the desired facts.
The Bureau has been at work for some months, and its
first report will be confined chiefly to an historical account
of prices and wages during the last fifty years, compiled from
information in the possession of the Board of Trade. The
institutionof the Labour Bureau is a recognition of anational
want, and a step towards meeting it. The result must be
a question of time ; and a long period may elapse before
the new office can give the much-needed collective view
of all the elements of the labour question, and furnish an
intelligent and useful comparison of the true relationship
of labour and wages to effective production. One element
of failure in the constitution of the new Labour Bureau is
the insufficient sum allowed for its maintenance ; another
is that of depending for information upon answers received
in response to circulars issued to employers and manu
facturers. At all times employers object to give informa
tion regarding the details of their business. In the case
of furnishing information to the Government, these objec
tions will be greater, many employers considering that
there is a risk of the knowledge being used for other than
the pui-poses indicated. As instances of these objections
may be mentioned the cases of the Commission on Depres
sion of Trade, and of the Pennsylvania Board of Industries.
The former issued circulars to the various trades unions
in the United Kingdom, and did not receive 10 per cent,
of replies ; the latter, in answer to circulars relating to
over 150,000 men engaged in various trades, received
sixty-eight replies. Statistics, to be of any value, must
be collected in the various localities, thus involving a
great expense for competent agents, travelling expenses,
&c. In the absence of indispensable data, a comparison of
the conditions relating to labour and wages in different
parts of the kingdom becomes nigh impossible, The
expense is so great as to deter private individuals from
attempting it, and none of the societies whose duty it may
be said to be have so far done anything towards supplying
the much-needed facts.
There have recently been published three works on the
subject, each containing information of the greatest value
as to the conditions of capital and labour. These works,
are, “ The Reports of the Commission on the Depres
sion of Trade,” “ The First Report of the United States
Labour Bureau,” and “ The Details Received from the
Several United States Consuls in the various Countries
and Districts thereof,” in response to the circulars sent
to them with the view of obtaining the fullest available
information concerning the condition of labour through
out the world, especially in Euiope. “The Report of the
Commission on Depression of Trade ” contains much
valuable information as to labour and wages in this
country; but its size, and the absence of all arrangement
and classification, prevent its being read except by the
few who are either compelled or have the necessary
patience to thoroughly examine it. “ The First Report
of the United States Labour Bureau ” is principally his
torical, and devoted to a description of depressions and
panics from 1837 to the present time, both in the United
States and the manufacturing nations of Europe. It con
tains much interesting and valuable matter as to present
labour conditions. That part relating to the history and
theory of depressions is particularly interesting, and is
distinguished by its fair and reasonable tone. The details
of the consular reports on labour are contained in three
octavo volumes, of over 2400 pages, about 630 of which
are devoted to this country. The bulk of this work, the
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difficulty of obtaining it, and the trouble of turning the
rates of wages, prices, &c., into English money, account for
its being hardly known beyond a few libraries.
From the above-mentioned works and others, supple
mented by personal inquiries in various localities, we lay be
fore our readers some account of the labour conditions, rates
of wages, cost of living, &c., for such trades as The Engi
neer represents. Though not exhaustive—for no journal
could afford space for that—they are sufficiently represen
tative, applying to between twenty and thirty districts
in England, extending from Falmouth to Newcastle-onTyne. In Ireland and Scotland the number of districts
is about eight and six respectively. A brief description
of the labour conditions of each district is given, followed
by a table of wages in general trades. This is succeeded
by tables giving more in detail the wages in foundries,
ironworks, machine shops, railway works, mines and
mining, iron shipbuilding, marine engineering, &c.
At the end of the rates of wages will follow the amount
of rent for such houses as the working classes occupy, the
price of coal per ton and of gas per 1000 cubic feet, these
articles being those in which there is most variation. For
details of the social condition of the people the reader is
referred to the consular reports, which enter into the
subject fully, sometimes over a page being given to the
habits and mode of life of a single family. This part of
the subject, though written for the information of
strangers, contains much of interest to natives, as well as
being a description of ourselves as others see us.
The reports from the various districts differ widely.
Some enter into the subject at great length; others simply
give the tables of wages without note or comment. In an
investigation of this nature, based upon a circular so
elastic as to embrace the peculiarities of each district, it
it is but natural that the reports should vary greatly, as
they are influenced on the one hand by the amount and
form of the information obtainable, and on the other by
the prominence given to local industries. One district
will lay greater stress on one branch of manufacture, such
as Sheffield on cutlery, another on a different one, as
Tunstall on pottery. It is impossible to tabulate in the
same form the wages in the various engineering industries,
the circumstances in the several localities differing so much.
A comparison of the wages in each district will, to a
certain extent, be found in the tables given at the end of
wages in the general trades, more detailed particulars
being found under the heads of the particular industries
in such districts. Another table gives the cost of pro
visions, coal, gas, and rent in each district, as the rates of
wages alone are not sufficient to compare the advantages
or disadvantages of various localities. In some districts
examples of the amounts spent by different families in
clothing, food, fuel, light and rent, obtained from inter
views with working men, are given. These, though highly
interesting and valuable, must only be taken as examples,
there being much difference in them, it often happening that
a family small in number expends more upon the necessaries
of life than one in the same neighbourhood much larger.
The rates of wages generally represent the amounts
paid for the full time of six days in a week, and must not
therefore be used, as they have been, as indications of the
prosperity of the country. The British workman prefers
to work short time and preserve his daily pay rate, rather
than work full time and submit to a reduction; and in
considering the labour question this phase of it must be
constantly kept in view. Some trades, such as house
painters, from their nature can only be pursued at certain
seasons of the year, and during the remainder employ
ment must be sought in other callings, and is gettingyearly more difficult to obtain. The rates of wages given
under the head of each district, divided into lowest,
standard, and highest, are the average of their respective
classes, based on a number of returns in many cases
obtained by personal interviews. Sometimes wages paid
by a firm large and powerful enough to fix the rates are
given. Much greater differences in wages prevail than is
generally supposed. Even among trades unionists, their
rates vary considerably according to locality. Payment
according to ability, industry, and skill, piece and set
work, are in some districts common; shops are divided
into society and non-society, or both. Any or all of these
systems may be carried out in a shop at the same time to
any extent. These different systems complicate the
question, and render it difficult to arrive at true results.
Instances of this are found in the cases of Wednesbury
and Coventry, which are not very remote. The same
class of mechanics who in the former town are paid
30s. 4d. a week, in the latter receive from 40s. 6d. to 54s.
With the exception of the Factory and Workshop
Acts, regulating the employment of children and women ‘
providing for the fencing of machinery, the employers

liability, and the regulation of mines, the conditions of
labour and rates of wages are purely matters of contract,
and left to the agreement of employer and employed. In
many large industries, such as those connected with coal
and iron, there are boards of arbitration composed of
masters and workmen, who hear and decide all matters
in dispute referred to them. This method of amicably
settling differences, and so dispensing with lock-outs
and strikes, has for some time worked well, but at pre
sent is subjected to a great strain, notice of withdrawal
from the agreement in some districts having been given.
Trade unions are still powerful, but not to the extent
they once were, and in many cases their accumulated
funds being nearly exhausted.
The general state of the labouring classes, compared
with several years back, is one of improvement. Wages,
though reduced during the long continued depression we
have experienced, are not below the average of the last
twenty years.
The hours of labour are shortened,
and the price of nearly all the necessaries of life con
siderably reduced. Temperance is advancing, and the
influence of education and sanitation slowly but- surely
extending; though with regard to the latter the improve
ment has been almost entirely in the urban districts, the
rural being left in the state they were at the com
mencement of the sanitary movement forty years ago.
There are, however, signs that this state of things will
not be tolerated much longer, and that country districts,
often containing a large population, will be placed in
sanitary matters in a position similar to the towns.
A comparison of wages in England, Ireland, and Scot
land cannot well be made, through the circumstances of
each country being different. In England the industries
and localities in which they are carried on are sufficiently
diffused and numerous, so that a fair average may be
made. In Scotland they are fewer, and confined to a
comparatively limited area, while in Ireland the industries
are not many, and are carried on in so few large towns at
great distances apart, that they have not that interest
which attaches to the condition of England and Scotland.
Each country is therefore treated separately, but a com
parison of the tables of wages in general trades in each
district of the several countries given at the end will
show the rates of wages in each, as far as the different
number of localities affords means for an average.
Here it may be interesting to give the instructions
furnished to the United States Consuls for preparing their
reports. They show what the volumes of the labour
reports contain, and supply a model for future inquiries.
The heads of inquiry relate to facts alone, without dis
closing any line of argument or theory, the aim being to
obtain the most comprehensive information concerning
the state of labour throughout the world, and to insure
simplicity and uniformity in the treatment of the subject,
so as to bring the results within popular comprehension,
leaving as little as possible for the statistical analyst to
disentangle.
The circular was divided into two parts—male and
female labour. The principal heads under which infor
mation was required were:—The rates of wages paid to
labourers of every class, agricultural, domestic, factory,
mechanical, mining, public works, &e. The cost of living
to the labouring classes—viz., the prices paid for clothing,
rent, the necessaries of life, &c. The habits of the work
ing classes, whether steady and trustworthy, or otherwise,
saving or otherwise, and the causes which principally
affect their habits for good or evil. The feeling which
prevails between employer and employed, and the effects
of the feeling in the general and particular prosperity of
the community. The organised condition of labour, the
nature of organisation, and its effect on the advancement
and welfare of the labourers. In this connection it would
be well to refer to counter organisations of capital, and
on the general or local laws bearing on such organisations.
The prevalence of strikes, and how far arbitration enters
into the settlements of disagreements between employers
and employed, and the manner and nature of such
arbitration.
The effects of strikes on the advance
ment or otherwise of labour, and the general effect
thereof on the industrial interests affected thereby.
Co-operative societies give full information concerning
their formation and practical working; whether they are
prosperous or otherwise; to what extent they have ful
filled the promises held out at their formation of enabling
the workpeople to purchase the necessaries of life at less
cost than through the regular channels; whether the esta
blishment of co-operative societies has had any appreciable
effect on general trade ; the general condition of the
working people, how they live, their clothes, their food,
their homes; their chances for bettering their condition ;
their ability to lay up something for old age or sickness;
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Treatment.

Round bar, lin. diameter—
Original condition ..........
80 hours after.................
64

33
33

20-0

14-5
18-5

Yielding.

22-0

14-5

18-7
• 21-8
22-8

Yielding.
33
33

Elastic
limit.

11-6

32-0

11-8

10-7

16-4

7-40

26-6

11-8
11-8

10-8

19-7
19-7
19-7
13-8
17-2
19-7

0-64
0-24
0-84
16-48
9-31
0-67

26-6

10-6

16-3
26-2
19-7
26-2
26-2

9-58
0-62
9-04
0-06

40-1
40-1
40-1
40-1
40-1

16-4
19-7
26-2
26-2

10-19
7-91
0-57
0-56

39-0
39-0
39-0
39-0

Mild steel boiler plate.

17-6
17-6
17-6
17-6
17-6

10-9
16-3
18-6
11-9
20-4
20-8

19-0
19-0
19-0
19-0

24-0
17-6

18-0

Table B.—Bauschinger's Endurance Tests.

0-22

18-4
18-0
16-0

Tons per Square Inch.

26-6
26-6
26-7
26-7
26-7

Remarks.

23-6
24-3
24-5

f Not yet broken in en( durance test.

28-2
Elastic limit rose to 16 "7,
and then fell near the end
of the endurance test.

27-1
26-6
Not yet broken.
41-0

39-4
37-7

Not yet broken.
Not yet broken.

Stresses requiring 5 to 10 million - Repetitions to cause Fracture.
One stress zero.

Opposite stresses.

After
breaking by
repetition
of loads.

^ososososotososo

32-0

26-6

1-01

C
Oco co co co co co co

12-5

9-11

3-55
11-03
7-35
0-67

C
M
C
M
C
M
C
M
C
M
C
M
C
M
C
M

32-3
33-0
33-0

13-2

20-0

r —i rH

25-6
33-0
33-0

21-4

16-4
19-1
19-0
19-0
19-9
16-4
15-3

i—I

4-05
6-9
•33-0

11-8

14-8
14-8
14-8

Thomas steel rail.

5-19
5-18
2-28

Original.

16-9
17-9
12-3
11-5

20-0

I

21-3
26-6

0-32
0-76
0-16
0-44
0-62
0-34
0-49
0-07
0-11
0-04

28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5
28-5

t

18-6
24-0

6-68

I

12-0
20-0

19-4
18-0

15'(5
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6
15-6

— — SO GO SO GO

26-8
28-3
29-6
34-0

25-2
25-2
25-2
25-2

)

22-6

5-17

H

17-4
24-8
27-0
28-3
32-4

7-1
9-85
13-1
16-4

rH (MCM CM r-H

Greatest
stress
imposed
on bar.

12-3
13-2
14-4
16-4

6-84
6-84
6-84
6-84 •

11-8

Thomas steel axle.

No. of
repetitions
before
fracture
in millions.

Load
applied.

^O O O ^N ^N

8-05

Yielding
stress or
breakingdown point.

Bar iron.

Tensile strength in tons per
square inch.

Acquired
during
repetition
of loads.

CO

Bar 9396. Same steel—1. Original condition ..........
2. 69 hours after(1)...
3. Half an hour after (2);
straightened in the lathe
4. 68 hours after (3)
..........
5. 3 years after (4).................
6. 2 days after, and after being
vibrated by hammeringon end ........................
7. After 2 years, and after
heating to cherry-red and
cooling in water ........
Broke at 35 '8 tons.

Wrought iron plate.

Greatest
load
! Remarks,
imposed.

The next table relates also to bars strained by tension
only, but it indicates the effect of more varied treatment
of the bar. It will be seen, in the case of the first bar,
that loading again immediately after stretching to the
yielding point, the elastic limit is lowered from 11’6 to
8 "05 tons.
In the case of the second bar, similarly
strained but with a period of rest of 69 hours allowed,
the elastic limit is raised from 12 to 20 tons. But on
reloading immediately the elastic limit is lowered to
4-05 tons. With a three years’ period of rest it is raised
to 33 tons, just the load with which it had previously been
strained. But this artificially produced elastic limit is
unstable that on hammering the bar on the end and
reloading it has fallen to 12'5 tons.
Bauschinger's Experiments on the Change of Position of the Elastic
Limit.
Bar Subjected to Tension only. Tons per Square Inch.

Bar of Bessemer steel, No. 939c1. Original condition
2. One day after ..........
3. Immediately after (2)
4. Immediately after (3)
5. One day after (4)
Broke with 34 tons.

Original.

Mild steel plate.
9-3
6-55
6-70
7-10
10-5
14-7
16-3

Treatment.

Material.

Stresses in Tension varying from 0 to an upper limit.

Endurance test.

»

33

Elastic
limit.

Elastic limit in tons per
square inch.

O O O Ot^t^OOOOOCMCMCMCMCM
sDto SO C
OO O O
OC
OC
OC
OC
OO O C
Oo o
r-i r-H H h rH C
M
C
M
C
M
<M C
M
C
M
C
M
C
M
C
M
C
M

Round bar, lin. diameter—
Original condition ..........
Immediately after..........
33

Tons per Square Inch.

Table A. —Bduschinger’s Endurance Tests.
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Wrought Iron Subjected to Tension.

greatest which a bar would bear indefinitely when sub
The Table A contains a summary of all Bauschinger’s
jected to equal alternating stresses.
experiments on the endurance of a bar subject to repeated
Bauschinger's Experiments on Alternating Tension and Compression. stresses. He constructed a machine of the same kind as
Wohler’s, in which a bar could be subjected to stresses
Tons per Square Inch.
ranging from 0 to an upper fixed limit in tension. He
Elastic limit.
Load imposed.
ascertained both the initial elastic limit and the elastic
Time between the loadings.
Com
Com
limit acquired under repetition of stress ; the initial
Tension. ' pression.
Tension. pression.
breaking strength and the strength after the bar had been
broken in the Wohler machine. It will be seen that the
Wrought iron bar—
elastic limit rises with repetition of stress to a point
1. Original condition
13-7
2. 6 days ..........
14-5
which is in many cases a little above the load applied.
13-7
3. 1 hour ..........
14-5
4-8
When that is the case the bar suffers a large number of
14-5
4. 5 minutes
9-65
repetitions of load before fracture. If the elastic limit—
14-5
5. 20 hours..........
12-9
observed in about a 5in. length of bar—is very near or
6. 1 hour ..........
14-5
below the load applied, the bar breaks with comparatively
14-5
7. 46 minutes
6-45 few repetitions of load.
8. 304 hours
6-45
9. 15| hours
Now it has been shown that a parabola, known as
7-25
10. 2 hours ..........
4-8
Gerber’s parabola, can be drawn, so as to fit Wohler’s
7-25
11. 9 minutes
results extremely well. Let the lower stress limit on a
17-3
12. 27 hours..........
bar be denoted, y?, and let s be the range of strees to which
17-5
13. 30 minutes
12-7
17-5
it subjectedley and / its statical breaking strength. Then
14. 3 days ...] I...
4-8
6-35
15. 2 days ... ...
Gerber’s equation is
6-35
16. 2 days ..........
(p + s)1 + k s = f*.
7-15
7-15
17. 5 hours ..........
7-15
; 6-35
Bauschinger’s results enable us, to determine the constants
18. Next day..........
7-15 in this equation, and Bauschinger has in fact determined
19. 2 days ..........
7-15
7-95
20. 24 hours..........
the constants for each of the materials on which he
7-95
8-75
21. 4| hours..........
experimented. Using these constants, we can determine
8-75
8-75
22. 1 day
..........
7-95
9-55 the range of stress a bar will bear indefinitely repeated
23. 9 hours ..........
for other conditions of loading. The Table B below has
Bessemer steel bar—
been thus computed and it agrees singularly well with the
24-0
1. Original condition
17-7
corresponding results obtained by Wohler. It is ex
3-24
24-3
2. 23 hours........ .
tremely valuable, because Wohler only determined values
1-6
24-0
3. 5 hours ..........
of the limiting stresses for three materials, two of them
4-85
8-5
4. 4 days ..........
5-55
8-5
steels of rather high tenacity.
Bauschinger’s results
5. 2 days ..........
8-85
6. 5^ hours..........
9-7
extend Wohler’s to materials in more common use.
8-85
7. 21^ hours
9-7
For comparison the corresponding results deduced from
8. 2 days ... ...
9-7
Wohler’s experiments are appended in the following table
10-5
11-3
9. 4 hours ..........
It will be understood that these stresses are the stresses
9-65
11-3
10. 2J hours..........
9-65
11-3
which would ultimately break a bar, with a sufficiently
11. 16 hours..........
11-3
12. 23 hours..........
large number of repetitions of loading, apart from any
I 9-65

T-H

A NEW VIEW OF THE RESISTANCE OF
MATERIALS.
By W. C. Unwin, F.R.S.
In a previous paper an account was given of the conclu
sions which seem to follow from Bauschinger’s experiments
on the variation of the position of the elastic limits. It
is proposed now to give as briefly as possible a few of the
results, as a sample of the evidence on which those con
clusions rest. It is oidy, however, by examining Professor
Bauschinger’s own tables in detail that any adequate idea
can be formed of the extent of his researches and the
accuracy and patience of his work.
First of all, to show the effect of stretching a bar just
beyond its yielding point on the position of the elastic
limit. The following table is taken from an earlier paper
of Bauschinger’s, 1881. It will be seen that if the loading
of a bar is repeated, immediately after straining it to the
yielding point, the elastic limit is lowered. If a period
of rest is allowed, the elastic after-effect comes into play
and the elastic limit rises, sometimes above the load
previously imposed.
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their moral and physical condition, and the influences by
which they are surrounded.
In this connection consuls are requested to select repre
sentative workmen and their families, and secure the
information direct somewhat after the manner of the
following questions:—How old are you ? What is your
business ? Have you a family ? What wages do you
receive per day ? How many hours per day do you work
for such wages ? How much time are you allowed for
your meals ? Can you support your family on such
wages ? What do the united earnings of yourself and wife
amount to per year ? Will you explain in detail the uses
you make of this money ? Of what kind of food do your
meals consist ? Are you able to save any portion of your
earnings for days of sickness or old age ? What are the
means furnished for the safety of employes in factories,
mills, mines, railways, &c., and what are the provisions
made for the workpeople in cases of accident ? Slightly
different questions were furnished for female labour.
These questions were provided as suggestions, it being
expected that the reports would embrace every phase of
the question calculated to give a comprehensive view of
the conditions of labour. How far these instructions
have been complied with the various reports show for
themselves.

OSOSOJOiOJOjOiOi

2

Similar stresses.

Material.
Least.

Greatest.

Least.

Greatest.

Least.

Greatest.

Range zero.
Ultimate
statical
strength.

0\
Ot Ui

^1 ^1

OrOiCOH

G
OC
O

oo 50

8

o

+++++++

Wrought iron plate ...
22-8
- 7-15
19-2
0
13-10
11-4
Bar iron
.................
26-6
- 7-85
22-02
0
14-4
13-3
Bar iron
.................
26-4
8-65
21-92
15-75
13-2
0
0
24-6
25-2
Bessemer mild steel plate
28-6
8-55
23-8
15-70
14-3
0
Steel axle .................
-10-5
40-0
32-1
20-0
0
19-70
Steel rail .................
30-85
39-0
- 9-7
19-5
18-4
0
The next tables illustrate Bauschinger’s attempt to find Mild steel boiler plate
8-65
22-55
26-6
15-8
13-3
0
the natural elastic limits by alternating stresses in tension
and compression. It will be seen that after a succession Table C.—Limits of Stress from Wohler's Endurance Tests.
Stresses in Tons per Square Inch for which Fracture occurs only after an
of loads in tension which lower the limit in compression,
Indefinitely Large Number of Repetitions.
and of loads in compression which lower the limit in
Opposite stresses.
Range zero.
Similar stresses.
One stress zero.
tension, the elastic limit settles down—as the loads are
Ultimate
Material.
Least
Greatest
diminished towards an amount not greatly exceedino- the
statical
Least
Least
Greatest
Greatest
stress.
stress.
strength.
stress.
stress.
stress.
stress.
elastic limit to a value not greatly different in tension
and compression, and markedly below the initial elastic Wrought iron .......................
8-6
+ 8-6
0
22-8
15-25
12
20-5
limit. Fuither, the limits thus obtained, about 8 tons
-14-05
for wrought iron and 9^ tons for mild steel, differ very Krupp’s axle steel ..........
+ 14-05
0
26-5
37-75
52-0
17-5
little from the stresses which Wohler found to be the Untempered spring steel........
-13-38
+ 13-38
0
25-5
34-75
57-5
12-5

THE ENGINEER.

Jan. 7, 1887.
THE

OSGOOD

3

EXCAYATO R.

(For description see paeje 4.)
1
F

1

A

£

t

*

6

5

7

,9

,6

,10B.

u

¥
V
Cross Section, at KL
A

"

T>

1

-£>.3x3

V
>5

"+

o

fob

)
A

(3

/F

72

//

03x3*

GL

M
D

vs

Tjyyvi/j-

t

2V* iyU

/

,o“)

Vo'

0
\

O

a
A

Co

A

°/Sf\

¥°

A

'o)
OOOOOOOOOOOOOODO

P

I

Pin

0

TT

a

D

lo

jC O

A

e

—

t
i
l
l

M

M

7i

m

i

li

X

.

m

m

i

:

1

H

z

F

II

■

11

s

m

d

factor of safety. Wohler proposed that the working have increased by £700,000, and the exports from Italy
stresses should be taken at half these values, and most decreased by a similar amount. In lead, tin, and zinc
German writers have proposed to take the working stresses manufactures Great Britain is first; also in steam engines,
at a little less than a third of these values, Table C.
fixed, locomotive, and unenumerated, Belgium, France,
Germany, and Switzerland being competitors. Thus in
machinery unenumerated and parts of machinery imports
from Great Britain are 9400 tons; from Belgium, 3500
ABSTRACTS OF CONSULAR AND DIPLOMATIC tons; France, 3200 tons; Germany, 6800 tons; Switzer
land, 3600 tons. Among the chief imports into Italy
REPORTS.
from Great Britain in 1885 are—

We have made arrangements for the publication of
special abstracts of consular and diplomatic reports,
which will, we have no doubt, be found to contain much
trade information of interest to many of our readers.

Italy.—The Italian trade returns for the year 1885 again
show a great excess of imports over exports;but they exhibit
an increase of 10 per cent, on the amount and value of
commercial operations. The increase of imports in 1885
was £9,250,000; of exports, £1,513,000; while goods in
transit showed a decrease of £500,000, or a total increase
of more than £10,000,000 over 1884. Great Britain now
ranks second in importance of trade, instead of third as
in 1884. In heavy imports from Great Britain, such ■
brass, bronze, and copper manufactures, coal, colonial
products, iron—manufactured, pig, and scrap—-machinery,
tin, zinc, &c., which come by sea, British trade is healthy
and prosperous. The commercial operations between
Great Britain and Italy for 1885 were—
£
Imports from Great Britain ... .
......... 12,563,000
Exports to Great Britain...............
......... 2,950,000
_
. Total
.......... 15,513,000
Excess of imports over exports .................
9,613,000
In imports Great Britain sends 20 per cent., and, including
India, over 24 per cent., of the total quantity. In 1884
British and Indian imports were 30 per cent, of the whole,
but that whole was in value £10,000,000 less than in
1885.. The total value of trade operations between Great
Britain and Italy for the four years 1882-5 has remained
steady, the amounts for 1882 and 1885 being the same—
£15,500,000. During this period the imports into Italy

Tons.
Agricultural implements ..........
66,000
France, 26,000; Holland, 6000.
Coal, 92'5 per cent, of whole coal imported ... 2,716,500
Brass, bronze, and copper, in pigs .................
18,600
France, 5000.
Iron, pig ....................... ................................
46,470
Austria, 1300; Belgium, 1300; Germany,
1400.
Iron, rails
............................................. ...
37,400
Belgium, 31,000; Germany and Switzer
land, 9000; Holland, 18,000.
Iron , rods (thick)..............................................
20,550
Germany, 25,720.
Iron, scrap .....................................................
52,300
France, 5310; Switzerland, 4720.
Iron, worked.....................................................
3,980
France, 1760; Germany, 1070.
Scythes ........................
60
Austria, 127.
Ships and boats ..........
......... 5,000,000
Austria, 3,500,000.
The importation into Italy of Austrian iron has decreased
from 5800 tons in 1883 to 3900 tons in 1885. During the
same period the imports of tin decreased from 900 to 760
tons. On the other hand, the following imports have
risen:—Knives, manufactured iron and steel, to five
tons; locomotives, from 69 tons to 464 tons; imple
ments, machinery, &c., to 800 tons.
Also in 1885
there were imported: Copper manufactures, 276 tons;
copper ore, 271 tons; lead, 627 tons; railway carriages,
84 tons; steam boilers, 335 tons; tin, 66 tons; zinc, 139
tons. German imports have increased 80 per cent, since
1881, and in 1885 were in value £4,816,000. This increase
is attributed to revised railway tariffs and the opening of

the St. Gothard Bail way. From Switzerland the imports
of metals and minerals have steadily advanced from
£160,000 in 1881 to £998,000 in 1885.
Since 1881
imports from Belgium have increased over 100 per cent.,
owing chiefly to improved land transport facilities ; the
value of iron bars, implements, and rails from that
country being in 1885 £647,000. The volume and value
of trade between Italy and France are, and have been
for years, greater than the trade with any other country,
being nearly one-third of the whole commercial opera
tions of Italy. In 1885 the value of metals, including
agricultural implements, brass, bronze, and copper
machinery and manufactures, wrought iron and steel
imported from France was £4,400,000. The past three or
four years has been for Italy a period of depression, like
wise of transition. Owing to the large importation of
foreign grain and flour, the cultivation of cereals is being
abandoned and more vineyards planted. Capital is being
withdrawn from agriculture to be invested in industrial
undertakings, which in Northern Italy begin to show good
results, and promise before long to supply manufactured
textile articles for home consumption. These factories have
the advantage over Great Britain of cheap labour, longer
hours of work, water-power, cheap and good machinery
from Germany and Switzerland, and being protected by
custom duties. [Against these must be set the dislike
exhibited by the Italian population to factory employment.
Companies are being formed for the working of Italian
mines.] The great Terni Works are producing armourplates and steel rails ; they are also about to make pig
iron and steel manufactures from native ores, of which
the supply is ample.
Government orders for marine
engines have been given to native firms, or more correctly,
to British firms established in Italy. Altogether a great
effort is being made to make Italy independent of foreign
industry, and the excess of imports over exports is much
deplored by the Italian press.

Sweden.—The Lulea Ofoten Railway and the iron mines <jf
Lapland.—The concession for the construction of this
railway was granted by the Norwegian and Swedish
Governments in 1882, and in the following year a British
company was formed for its construction under the name
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of the Swedish and Norwegian Eailway Company, This
body entered into a contract with a firm of railway contractors to construct a line from the port of Lulea in the
Gulf of Bothnia to Ofoten Fjord on the Norwegian coast,
a distance of 292 miles, for the purpose of opening up the
rich mineral districts of Lapland. The company had to
contend with innumerable difficulties in starting the
undertaking, owing to the jealousy existing in Norway
and Sweden against foreign enterprise, and the virulent
opposition offered to it principally by Swedish ironmasters
and persons interested in the iron ore trade of other
countries. During the past year the railway has made
considerable progress. The rails have been laid for a
distance of thirty-five miles from Lulea, and the rock
excavations at the Norwegian end were advanced to a dis
tance of 4'6(1 miles from Victoria Haven in Ofoten
Fjord. The works on the Swedish side were formally
inspected in October last, and found to be thoroughly
well executed. It is expected that next summer that the
line will be laid from Lulea to Gellvaara, a distance of 124
miles, when the celebrated Gellvaara ores, which contain
70 per cent, of metallic iron, will at once be brought into
the market. That must have great influence in pro
moting the British iron industry, as it is calculated that
the ores can be delivered in the North of England at a
price per ton not exceeding those of the Bilbao mines,
which contain 20 per cent, less of metallic iron. From
Gellvaara the railway will be continued a distance of 56
miles to the iron ore deposits of Kirunavaara and
Luosavaara, situate at a distance of about 112 miles from
Ofoten harbour. In 1874 these mineral districts were
surveyed by the principal geological surveyor of Sweden.
The result of that examination is to be found in an
extensive report, which states that the ores of these
regions are unsurpassed in richness, and practically inex
haustible. The mountains of Kirunavaara and Luosavaara
alone were estimated to contain about 84,000,000 tons of
iron suitable for Bessemer steel. This quantity of ore
was above the level of the Lake of Luosarjarvi, and
required only to be quarried from the mountains. It has
been ascertained that the cold climate of Lapland will not
be a hindrance to the traffic on the line any more than on
other railways in Sweden, and as the average temperature
in winter at Ofoten does not fall below four degrees under
fi’eezing point, the harbour will be navigable all the year
round.
Holland.—The amount appropriated in the Budget of
1887 for public works, other than military, is £917,333,
divided as follows
£

Works on Amsterdam and Mervede Canal.......... 349,584
Works at mouth of the Meuse ........................ 253,750
Works on Rotterdam and North Sea waterway... 125,000
. ... 166,666
Construction of State Railways ........
. ... 22,333
Miscellaneous ......................................
Total ...

........

917,333

DEEDGEES FOE BEISTOL AND FOE THE WEST
INDIES.
We publish this week as a two-page supplement, an engraving
illustrating by elevation the large dredger built from the instruc
tions of Mr. J. W. Girdlestone, for the Docks Committee of
the Bristol Corporation. We also illustrate a barge-loading
dredger recently built for the West Indies. Both dredgers have
been constructed by Messrs. Simons and Co., of Renfrew. The
Bristol dredger is a steel, four-screw, and single-ladder hopper
dredger, her general dimensions being as follows :—
Length on deck
Length on load line
Breadth moulded ..
Depth moulded
Draught laden
Draught light
Freeboard

ft. in.
218 0
210

0

43 0
17 0
14 0
10
2

0
0

but just float, as also for dredging at any intermediate depth ;
and it is capable of depositing the spoil when raised, not only in
the hoppers formed in the vessel itself, but also, if desired, in
hoppers or barges laid alongside the vessel. As dredging may
occasionally have to be done in water in which the vessel could
not float—-that is to say, just astern of or beyond the vessel
itself—the vessel has been fitted with Brown’s patent traversing
gear, by means of which the bucket ladder may be moved bodily,
backwards and forwards, for a limited distance, along the mid
ship line of the vessel. During dredging operations the move
ments of the vessel are controlled by means of a couple of
winches, one forward and one aft; the former being provided
directly with steam power, and the latter being driven by an
■auxiliary engine standing in the after part of the engine room.
The auxiliary engine is available also for working the gear by
means of which the ladder is raised, lowered, and made to
traverse, as also the gear by means of which the hopper doors
are raised. The dredging buckets, which are thirty-six in
number, weigh, with their links and pins, 23£ cwt. apiece, and
are each of them capable of containing 174 cubic feet of spoil.
They may be driven either by the one or by the other of the
main sets of engines, and at speeds varying with the nature of
the ground in which they may have to work. Throughout, the
construction of the buckets, ladders, and tumblers, as also of the
gear employed in connection therewith, steel has been used
freely, and liberal proportions have been adopted with a view
to reduce, as' far as practicable, the wear and tear, which in
general is enormous in these parts. The vessel is propelled by
means of four screws of 8ft. 4in. mean diameter, i.e., by two
forward and two aft. The screws, which are carried at the
extremities of two shafts running from end to end of the vessel,
may be driven singly, in pairs, or all together, The shafts are
driven by means of two sets of triple expansion engines of the
usual marine inverted type ; each set having cylinders of 17in.,
27in., and 43in. bore, all being arranged for a stroke of 30in.
These engines, when in full work, develope easily and with
safety—that is to say, without forcing, and without liability
either to wear excessively or to break down—an indicated horse
power of 1300, at a piston speed of 500ft. per minute, with a
boiler pressure of 140 lb. per square inch above the atmosphere ;
but, at the same time, they are in all respects so proportioned,
balanced, and adapted as to run in safety, when required so to
do, at a piston speed of 600ft. per minute, with a boiler pressure
of 1501b. per square inch ; their power being sufficient for the
purpose of propelling the vessel when fully laden at the rate of
nine knots, or sea miles, per hour, with a boiler pressure of but
1401b. to the square inch above the atmosphere. The engines
are supplied with steam from three boilers, standing side by
side at a convenient distance aft. These, which are constructed
of steel, manufactured by Messrs. Colville, of Dalzell, are of the
ordinary marine pattern, are fired from the after ends, are
12ft. diameter, and 9ft. 6in. in length, each of them having two
of Fox’s patent corrugated furnace tubes of 3ft. 4in. diameter,
as also 156 tubes of 31m. diameter. The boilers are constructed
for a working pressure of 150 lb. per square inch above the
atmosphere, and they have been tested separately up to 300 lb.
The vessel may be steered either by steam or by hand, yet, as
both steam and hand gear might, under certain very improbable
circumstances, unfortunately carry away, suitable provision has
been made for ensuring the effective control of the vessel during
the repair of the gear. The control of the vessel is, however,
still further provided for by the presence of the four propellers ;
and should these last break down, the anchors and cables, which
are of the most perfect type, are available for effecting the
security of the ship. The outfit, furnishing, spare gear, &c., are
in all respects good, and well adapted to the intended ends.
She is capable of dredging 500 tons of stuff per hour, and, as
already stated, can carry 1000 tons of spoil in her hoppers, and
it is estimated that she will be able to raise that quantity in the
Bristol Docks, carry it out to sea, and return to her station
twice in twenty-four hours. The tender of Messrs. Simons and
Co. was, as given in a report by Mr. Girdlestone, £29,050. She
will be immediately employed in the dredging work in connec
tion with the Avonmouth and Portishead Docks, but she will
be available for dredging work in the harbour and in the fairway
of the Avon below Rownham.
The twin-screw dredger Dolphin was recently constructed
to the order of the Crown Agents for the Colonies, under the
direction of Sir John Coode, assisted by Mr. Wm. Matthews,
C.E., and is specially designed for harbour improvements in the
West Indies. The dimensions are :—
Ft. in.
130 0
30 0
8

0
0
0
0
0
0

0

Wrt

Length between perpendiculars .........................................
Breadth moulded........................................................................
Depth
........................................................................................
Enoines—Compound surface condensing, I.H.P............ 250
Stroke of pumps........................................................................
Diameter of high-pressure cylinder
.................................
,,
low-pressure
,,
.................................
Length of stroke..................
Diameter of air pump ..
,,
circulating pump
,,
feedpumps ..
,,
bilge pumps ..

HH«

The vessel is in all respects adapted for the reception of the
dredging machinery, engines, and boilers, and is, laden or light,
of sufficient strength for the support of the same and of itself
in perfect safety, and without undue strain on any part of the
whole, whether at sea in rough weather, or at dredging work, or
aground on hard shingle. She has been built on the ordinary
frame system, but with exceedingly strong keelsons, stringers,
&c., and has been constructed throughout of “ Hallside ” steel,
brands “ S. B. x x ” and “ S. B. x,” and of scantlings at least
equal throughout to the requirements of Lloyd’s highest class
for iron-built ships; no reduction of scantling having in any
part been allowed on account of the employment of steel in
place of iron. Various additions in excess of what would be
required in an iron vessel of similar magnitude were suggested
by Lloyd’s, and were for the most part adopted. The adoption
of the four-screw system of propulsion necessitated the con
struction of shafting tunnels in way of the hoppers, and these
have been constructed so as to add materially to the strength of
the vessel. The ladder well, which is situated in the after part
of the vessel, also adds much to the strength of the same. The
bottom of the vessel has been protected from injury when
grounding by means of four outside bilge keels ; and, with a
view to protect the vessel from injury on coming into contact
'either with wharf walls or with another vessel, she has, at a
suitable distance above the water line, been surrounded by a
steel-faced fender of American rock elm. There are four com
plete bulkheads extending from side to side of the vessel,
besides others extending across the wings running at either side
of the ladder well. Taken as a whole, then, the vessel is
exceptionally strong, and is capable, as has been stated, of
grounding in safety on almost any practicable bottom. The
. dredging spoil is carried in three hoppers, one of which, termed
the “main” hopper, is situated immediately ahead of the well,
and extends from side to side of the vessel; the other two,
Termed the “side” hoppers, being situated immediately astern
■ of the main hopper, one being at either side of the well. The
hopper capacity is 25,000 cubic feet, which, with spoil of 1’44
-■specific gravity—that is to say, with Avon mud—is equivalent
;to 1000 tons. The dredging machinery is adapted in all respects
for dredging readily, per hour, at least 400 tons of stiff' clay,
■ mud, silt, free sand, or gravel; also for dredging readily in
shingle or other hard ground. It is adapted also for dredging
from a depth of 36ft. below the surface of the water, when the
‘vessel is light and the ladder is set at an angle below the horizon
of 45 deg, and for dredging in water in which the vessel will
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The boiler is of steel, for a working pressure of 90 lb. per
square inch. The bucket ladder works through a well formed
in the centre of the vessel, and dredges to a depth of 33ft. below
the water level, and the buckets are made wholly of steel, and
are capable of lifting 250 tons of free soil per hour. Triple
geared winches are supplied at bow and stern for working the
mooring chains, the barrels of which can be worked independently
or conjointly, as required. The cabins for the officers and crew
are of the most complete description ; those of the former being
fitted on starboard side of well, and consist of rooms for the
captain, mate and engineers, also mess-room. All the rooms
large and efficiently lighted and ventilated. A powerful
crane is erected at forward end for overhauling the buckets,
hoisting gear, &c.

NEW EXCAVATOE, OSGOOD DEEDGE COMPANY.
The engraving on page 3 shows an excavator of an entirely new
design in some of. its details, recently patented and built by Mr.
John K. Howe, secretary and treasurer of the Osgood Dredge
Company, of Albany, N.Y. It has been tested by a season of
extremely hard work, digging clay in the brickyard of Mr. Hamil
ton, at Croton, and, we are told, proved itself remarkably
efficient and successful.
Its novel points of advantage are claimed to be: (1) A more
efficient application of power, enabling the work to be done with a
smaller engine. (2) Simpler construction, giving fewer wearing parts.
(3) Greater adaptability, as it digs and dumps at any point in a
complete circle. (4) Ease and economy of handling, as all the
movements are made by one man only. (5) Cheapness, as owing
to its lightness and simplicity of construction it can be built for
half to two-thirds of the cost of an ordinary steam shovel of equal
capacity.
By using the dipper handle as a lever—of course increasing its
strength to stand the breaking strain—the heavy and expensive

crane is. avoided, and the power is applied almost exactly in the
direction in which it does the most effective work, t. e., parallel to
the cutting face of the dipper, and by fastening the hoisting drum
to the upper end of the handle, instead of pulling the dipper away
from the bank, and requiring special crowding apparatus to over
come this pull, the hoisting chain both digs and crowds the dipper
into, the bank at the same time and by the same motion ; while in
hard digging the power may be multiplied two or three times by
varying the leverage of the dipper handle. The mechanical merit
of this feature of the design is clear. The dipper is kept from
sliding out too far or crowding too fast into the bank by the back
ing chain, which regulates the distance at which it works, The
dipper handle is made of T and angle iron, braced, of triangular
section, as shown. It is free to slide lengthwise in its saddle, except
as controlled by the backing chain. The height of the saddle may
be changed by adjusting the stay rod. All the machinery, includ
ing the engine and boiler, is mounted on a frame of channel iron—
containing water tank—which revolves on a ring of coned rollers
inside of the cast iron turntable. On the crank shaft of the engine
are two level pinions with band frictions which drive the upright
swinging shaft. This has a chain pinion on its lower end, from
which an endless chain passes over two lightning sheaves around
the base of the turntable, so that by frictioning one pinion tho
whole upper part of the machine revolves in either direction and
as far as may be desired, and by releasing both pinions it remains
stationary.
The car is built of wrought iron I-beams, and is steadied while
at work by four steel jack screws. The machine is moved up to
its work by swinging the dipper to the rear and kicking the
excavator forward. The machine here illustrated has a ^-yard
steel dipper, a 6^in. by Sin. double-cylinder engine with two inde
pendent friction drums, and weighs 10 tons. It digs 15ft. from
centre of track and dumps 10ft. above track. Its speed in clay is
two dippers per minute ; in gravel, three dippers. It is handled
by a crew of two men only, engineer and fireman. It is built
entirely of iron and steel, and has stood two cave-downs of a
heavy bank without any injury. The season’s work has proved it
remarkably powerful, rapid and durable. The Osgood Dredge
Company is prepared to build these excavators of any size and
capacity, and announces that it will guarantee them to be cheaper,
lighter, stronger, more durable, more easily handled, and more
economical than any others. Whether one be prepared to accept
so broad a claim or not, it is obvious that the design has many
points of conspicuous merit.—Railroad Gazette.

---------------+ •«--------------THE EMPLOYMENT OF SALT FOE THE
EEMOVAL OF SNOW.
The current volume of the “Minutes of Proceedings of the
Institution of Civil Engineers ” contains an abstract of a memoir
on this subject by Mr. Barabant, which appeared in a recent
number of the Annales dee Pouts et Chaussies. It appears that in
1880 Mr. d’Ussel gave a description of his first attempts to thaw
the thin layer of ice in the public streets, produced by the com
pression of snow by vehicles in time of frost. Since that period,
owing to the expenditure of nearly £200,000 in futile attempts to
remove the snow in Paris in 1879-80 and 1880-81, the heavy tax
has been removed from pounded salt, not suitable for ordinary
purposes, enabling salt to be largely used for clearing away snow,
a provision of 4000 tons of salt having been made for this purpose
in Paris for the winter of 1885-6. A regular service for the
removal of snow, on its first appearance, has been organised in
Paris, as it is important to clear away the snow before it has been
compressed into ice by the passage of vehicles, when it is far moro
difficult to remove. As falls of snow rarely occur at Paris with a
temperature much below the freezing-point, salt may be sprinkled
on the snow, producing a liquid, of which the temperature may
descend to 5 deg. Fahrenheit without its freezing. The salt should
be scattered on the streets as soon as the snow begins to fall fast;
the mixture is effected more thoroughly by the traffic, it does not
adhere to the ground, and gradually liquefies, so that at the end
of four or five hours the streets may be cleared by the sweepingmachine, the caoutchouc rake passed over the footpaths, and tho
mixture washed to the sewers by the addition of water. This cold
mixture does no harm to paved roads, asphalt, and wood pave
ments ; but salt should not be used on macadamised roads, which
are disintegrated by the frequent artificial thaws thereby occasioned. This affords another reason for discontinuing macadamised
roads in large towns, in France, which possess the great disadvan
tages of being very muddy in rainy weather, or during thaws, and
of discharging quantities of sand into the sewers. The employment
of salt would probably bo very restricted in countries where the
temperature often falls below 5 deg.; but everywhere else it fur
nishes the best means of dealing with snow. It has been suggested
that the coldness of the mixture is disagreeable to foot passengers,
destructive to boots, and bad for horses’ feet; but the latter can
be protected by greasing the inside of the hoof, and as the mix
ture should be removed directly it becomes liquid, the inconveni
ence, both to men and animals, is very short in duration, and very
slight compared with the advantages and economy of the system.
The salt should be scattered in the proportion of about 1 dram per
square foot for each four-tenths of an inch of thickness of snow
fallen, or a larger amount if the temperature is low. Formerly
each centimetre—0'4in.—depth of snow falling in Paris necessitated
an expenditure of over £2400; whereas now the cost is only about
£800, or a saving of two-thirds. Moreover the use of salt dis
penses with sanding the streets, which, on the arrival of a thaw,
produced quantities of mud in the streets, and deposit in the
sewers. Further, if the cessation of interruptions of traffic by
means of this process is taken into account, the indirect gain to
the people of Paris must be reckoned by millions of francs.
Several machines have been devised for the removal of snow, but
none of them are as cheap as salt; and the author gives a com
parative estimate of the cost of melting snow by steam, and by
salt, which shows that the method of steam would be much more
expensive, besides entailing other disadvantages. The use of salt
will probably not be confined to the clearing of streets in towns,
but be extended to all paved roads, to tramways, and to the
approaches to railway stations, and all large manufactories. Per
haps, even in France at any rate, salt might be used for dealing
with snowdrifts in railway cuttings, by spreading it in sufficient
quantities and sweeping thin layers successively salted. On all paved
roads over which there is considerable traffic, the use of only half
the proportion of salt adopted in Paris would enable a track of
64ft. to 10ft. in width to be dealt with, along which the snow would
be prevented from being frozen to the ground, and thus rendering
traffic almost impracticable. The small cost of the system, and the
advantages to traffic, are sufficient reasons for an early and wide
extension of the use of salt for removing snow.
Torpedo Vessels of Europe.The following data show the
relative strength of European States in torpedo vessels and boats
of all classes and dimensions
Great Britain ..
France
Germany
i/
Russia
Italy ..

Torpedoes.
.. 150, representing
143,
•
150,

!.' llo!

89,

Tons.
23,002
20,450
14,597
5,104
7,000

..
..

..
..
;.

..

Cost. £,
1,400,000
1,253,000
900,000
312,000
500,000

It appears by tho above figures that the average cost per ton—
£61—of British and French torpedo boats is the same. The prin
cipal difference between Great Britain and France consists in the
superiority of the former in torpedo vessels of 38 to 40 metres in
length, France possessing boats of only 25 to 30 metres. This
inferiority is the more disadvantageous because, as the St. James's
Gazette points out, twenty-five vessels of the latter class have been
[ added to the French navy since February last.
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NOTES AND MEMORANDA.
In London 2075 births and 1570 deaths were registered
during the week ending the 25th ult. The annual death-rate per
1000 from all causes, which had been 21'9 and 18'8 in the two pre
ceding weeks, rose to 19'7.
Of the 8,070,582 tons of coal burned into coke in 1885 in
the United States, but 283,126 tons, or about 3 per cent., came from
coalfields outside of the Appalachian; 239,958 tons were from the
Colorado basin, 21,487 tons from the Illinois basin, 20,781 from the
Missouri basin in Kansas and the Indian Territory, 300 tons from
Montana, and 600 tons from Washington Territory. The balance
was from the Appalachian field.
The American Iron and Steel Association reports the
American pig iron manufacture for this year to have reached
5,600,000 tons, or 1,556,000 tons more than in 1885; that of
Bessemer ingots 2,000,000 tons, an increase of 351,000 tons; and
that of Bessemer rails 1,500,000 tons, an increase of 530,000 t ons.
These are the heaviest annual outputs ever reported. The iron ore
produced in the country amounted to 10,000,000 tons ; and
1,000,000 tons were imported. The iron and steel imports during
1886,were much heavier than in 1885, theexcessbeing 1,000,000 tons.
All the railway companies have lost heavily by the The large increase in railroad building has caused the main demand
destruction of telegraph wires and posts, and other carriers. If for more iron and steel.
the posts were placed half the present distance apart it would cost
On the velocities for solid screw-cutting dies a corre
the companies a good deal for posts, but not so much as would bo spondent, writing to the American Mechanical Engineer says:—“The
gained by preventing one repetition of the recent destruction. Every machine and dies I have, for the past three years, been running are of
alternate post might be merely a carrier, afid not necessarily pro first-class manufacture, and 1 have had no trouble whatever in their
vided with all the usual paraphernalia.
management. The iron used is ordinary rough bar iron, and all
The Committee formed in Birmingham to resist the threads are U.S. standard. I keep the dies well flushed with the
passage of the nine railway bills of 1885, and the Brimingliam and best commercial lard oil, and take only one cut to make a perfect
District Railway and Canal Rates Associations, have amalgamated thread. If tho iron is ^5in. too large I take two cuts over the bar,
into one association to be called, “ The Birmingham and Dis but if Jjin. or less I take it off the first cut. I have found the
trict Railway and Canal Freighters’ Association.” For the following rates of speed to give first-class results, both in quantity
organisation of the new body a provisional committee, of which of work turned out, and with minimum wear and tear of the dies:
—|, i, and §, 60 revolutions per minute; f and £, 50; lin. and
Mr. F. Impey is secretary, has been formed.
1|, 36; II and 1§, 26; 1£ and lg, 22; If, 1 j, and 2in., 10.”
The net receipts on the Railways in India for 1885-86
According to tlie Illustrirte Zeitung fur Blockingdustrie,
show an increase as compared with those of 1884 of l,19,66,430r.,
and the percentage on the capital expenditure, excluding, as is a greyish black colouring on copper may be obtained by placing the
usually done, that on steamboat services, suspense items, and object for treatment, after being well cleansed, in a weak solution of
indirect charges, gives a return equivalent to 5’84per cent., against liver of sulphur. When a caustic effect has, after a short time, been
5 "27 per cent, in the previous year. The summary of merchandise produced, the object is rinsed, slightly heated, and brushed with a
carried on the several Indian railways supports the favourable stiff brush. This coating is said to be very durable. The Scientific
view of the general traffic taken in last year’s report. The total American says a blackish-brown bronzing can be applied to vases,
tonnage has increased by 1,887,378 tons, or nearly 15 percent.; figures, busts, &c., cast from zinc, by tho application of a solution
and thirty-nine out of the forty-seven items tabulated show of sulphate of copper. If the projecting portions are then well
increases, the most marked being that of “grains and pulses,” rubbed with a woollen rag, they assume a coppery red brilliancy,
which increases the resemblance to genuine bronze. A solution of
with a rise of 1,159,386 tons.
verdigris in vinegar also produces an effective bronzing. Brass
The cost of materials used in the repair and renewal of may be coloured black by repeatedly coating the cleansed metal
permanent way works and rolling stock it is calculated represent with a moderately strong solution of nitrate of copper. Heating
about one-fifth of the entire working expenditures of British rail over a charcoal fire follows. Finally, the tone is heightened by
ways. More than anything else tho economj' practised, and the rubbing with olive oil.
low level of prices of iron, &c., have enabled the companies, by
Mr. Diakonow has made experiments which have led
reduction of working expenses last half-year, to counteract
diminished earnings, and so pay better dividends than they could him to the conclusions that the production of carbonic acid in the
otherwise have distributed. In the first half year of 1884 the absence of free oxygen is not an invariable property of the living
principal English and Scotch railways spent £2,436,000 on yeast cell, but is dependent on the nutritive matter in which it exists;
material ; in the second half, £2,638,000. The first half of 1885, that the presence of glucose is indispensable; that the production
£2,330,000 ; the second half of 1885, £2,600,000 ; and in the first of carbonic acid ceases when the oxygen of a solution is exhausted
and when the glucose is exhausted. The dissociation of the mole
half of this year £2,220,000.
cule of albumin does not produce carbonic acid in the absence of
According to Mr. Grierson, tlie manager of the Great free oxygen, glucose being the only material which furnishes suf
Western Railway, it appears that in this country one mile of rail ficient oxygen for that purpose. The organisms live for a time,
way has been provided for every 4-36 square miles, as compared but quickly die in the absence of oxygen, and there is a marked
with 10’42 in France, 9-38 in Germany, 7'82 in Holland, 4"2 in contrast between them and others supplied with a sufficiency of it.
Belgium ; while for every 1000 of the population the outlay of The intensity of the production of carbonic acid by microscopic
railway capital, which yields on an average only 4£ per cent., has fungi diminishes with the increasing acidity of the solution when
been £24,512 in England and Wales ; £13,977, in France ; £10,593 oxygen is absent, although under normal conditions the existence
in Germany ; £11,365 in Belgium ; and £7252 in Holland. More of the fungi is not affected by this cause.
over, wages are much higher at home than abroad. The average
per head is in England, £62TO ; France, £47T2 ; Belgium, £41'2 ;
A correspondent in tlie Scientific American, Mr. J. A.
Holland, £34‘3. Mr. Grierson supports the proposition of the late Peck, Brewsters, N.Y., sends the following:—-“For tempering all
Prof. Jevons, “Taking all circumstances into account, England kinds of tools, knives, razors and steel dies, take a suitable quantity
and Wales are better supplied by railways than any other country of muriatic acid, dissolve all the zinc the acid will take. Prepare a
in the world.”
tempering bath composed of one part of the above zinc acid and
one part water. Heat the steel according to its hardness. If high
It is stated that the Union Pacific Railroad Company or hard steel, heat until just red and then temper in the acid bath.
has completed arrangements, to establish a weather service over its If low steel, heat it as hot as you would to temper in water, then
entire system similar to that in use by the Federal Government. temper in the acid bath. After immersing in the acid bath, cool
There are to be thirty-two stations ; nine will be first-class stations, off in water. For lathe and planer tools draw no temper, but for
equipped with a full set of observing instruments. There will be other tools draw temper. Unlike water tempering, the colours
nine second-class stations. Two observations will be made each that appear under this method give no clue to the hardness. By
day—at 4 a.m. and 4 p.m.—and reported to headquarters at this process, steel is readily hardened to any desired degree, and
Omaha. Trains will be equipped and operated according to the may be made to cut glass like a diamond. If desired, an acid bath
weather reports. The officer to be put in charge of this system is composed of two parts of muriatic acid and one part water may
Lieut. Joseph S. Powell, of the Government Signal Service. His be used. Mr. Peck, however, prefers the zinc acid, as being more
salary is to be paid by the Government. All other expenses will dense. A prominent advantage of this method of tempering is
be borne by the railroad company. The Chicago and North the certainty and excellence of its results. It never fails to yield
western and the Central Pacific have been invited to co-operate the temper required. It can be relied upon for every description
with the Union Pacific, so as to make a through railway weather of steel or tool.”
service between San Francisco and Chicago.

RAILWAY MATTERS.
The success of the Pullman cars on the Brighton line
has been such that the directors have entered into a contract with
the Pullman Company for a further term of ten years.
The death is announced at Inverkeithing last week of
Mr. William Peat, who was nearly thirty years manager on the
northern section of the North British Railway, but from which he
retired a few years ago.
The Brazil Great Southern Railway, having obtained
satisfactory results in Brazil with two wagons fitted with the
“Janny” coupling, has requested, through Mr. A. Rumball, the
Lancaster Wagon Company to supply this coupling to all the stock
now being manufactured by that firm for the company.
The Philadelphia correspondent of the Times tele
graphs The Canadian Pacific Railway has been notified that the
twelve 80-ton guns, now constructing at Woolwich Arsenal for the
defence of Victoria, British Columbia, will be ready for shipment
over that railway in April, with large consignments of war
material. Special cars have been ordered to bo built to carry the
heavy guns.

The Railroad Gazette record of American train accidents
in October contains notes of 63 collisions, 51 derailments, and 4
other accidents—a total of 118 accidents, by which 48 persons were
killed and 100 injured. As compared with October, 1885, there
was a decrease of 5 accidents, an increase of 17 killed, and a
decrease of 28 persons injured. These accidents may be classed as
to their nature and causes as follows:—Collisions: Rear, 50 ; but
ting, 12; crossing, 1—total, 63. Derailments: Broken rail, 1;
broken or defective frog, 1; broken switch-rod, 1; broken bridge,
2; spreading of rails, 10; broken wheel, 3; broken axle, 5; broken
truck, 2; accidental obstruction, 4; cattle on track, 3; land-slide,
1; wash-out, 1; misplaced switch, 6; malicious obstruction, 3;
unexplained, 8—total, 51. Other accidents: Cylinder explosion,
1; steam chest burst, 1; broken parallel rod, 1; broken axle not
causing derailment, 1—total, 4. Total number of accidents, 118.
Ten collisions were caused by trains breaking in two, six by fog,
live by failure to use signals properly, four by mistakes in orders
or failure to obey them, four by misplaced switches, two by cars
blown out of sidings upon the main track, and two by wrecks of
other trains.
“ A large order for steel rails for a Spanish railway
was,” says the Leeds Mercury, “ recently withheld from an
English maker, who had tendered, and whose rails had given
satisfaction previously. His price was abnormally low ; but
a very much lower tender was sent in by a German maker,
The responsible official, sceptical because of the price, and
not knowing the German maker, went to see his works. He
found them large, well-organised, and complete. He then proceeded to test the sample rail, and to his surprise found it of purer
and better quality than the English make, although made from
imported English pigs. Pushing his inquiries further, he learnt
that, guided by scientific tests, the German maker, instead of using
only one quality of pig—as English makers are said to do, according
to the district they are in—had mixed two or more qualities
together, and so had arrived at his satisfactory result. But it was
still plain, and indeed acknowledged, that the price in the tender
was under cost price. Tho Gorman maker, like others of his fellowmanufacturers, was taking orders for export at losing prices. He
was resolved to keep his works going, and he looked to recoup his
losses on foreign orders out of the higher prices which the protective tariff enabled him to charge his own countrymen. This is an
arrangement which may be very convenient to the German manufacturer so long as it can last, but which is not likely to commend
itself in perpetuity to the intelligent German consumer.”

5
MISCELLANEA.

The London address of Messrs. S. Mason and Co.,
Leicester, is now 13, Cannon-street, E.C.
Mr. J. B. Guthrie, of Ethelburga House, Bisliopsgate,
has taken into partnership Mr. Robert Guthrie, his son.
In the ensuing session of Parliament the Corporation
of Sheffield will apply for an Act to vest in them the undertaking
of the Sheffield Waterworks Company.
Mr. Samuel Denison and Mr. Geo. Hy. Denison have
been admitted into partnership with Messrs. Samuel Denison and
Son, Old Grammar School Foundry, Leeds.

The value of the machinery, mainly for the sugar
estates, introduced into British Guiana, during the last four years,
viz., 1882, 1883, 1884, and 1S85, amounted to the very large sum
of £532,260.
A Russian engineer claims to have discovered a process
of reducing petroleum to the form of crystals, which may be easily
and safely transported to any distance and then reconverted into
liquid form.
A Technical Institute near University College, Dundee,
is to be erected and worked in connection with the college, the late
Sir David Baxter, of Kilmaron, having left £20,000 for its erection,
with a view to the improvement of working men in scientific know
ledge.
MM. LESSErs and Stokes have been making experi
mental trips by night to various portions of the Suez Canal with
the electric light ; and in a few days the whole of the canal will bo
opened for night traffic by aid of the electric light, thus shortening
the passage through by twenty-four hours.
The New Zealand Shipping Company’s R.M.S. Tongariro arrived off Port Chalmers early on November 5th, from
London, Teneriffe, Madeira, and Cape Town, having made a smart
voyage. She had six saloon, twenty-two second-class, and twentyfour steerage passengers for Wellington. She accomplished the
voyage out in 39 days 17 hours 30 min., her actual steaming time
being 3S days 10 hours 30 min.

An American paper says the patent “hurricane raiser ”
—a huge and complicated apparatus that serves to send a gale of
wind across the space devoted to the stage with a velocity of sixty
miles an hour, and with a roar as if 100 buildings had simul
taneously crashed to the ground—is a feature' introduced in the
cyclone on the prairie that creates a sensation nightly at the
Madison-square-garden, New York.
The New York Board of Aldermen have recently
adopted the following resolution by a vote of 17 to 2:—“ Resolved,
that no steam pipe or main for the conveyance of steam shall here
after be laid in any street or avenue of the city of New York, in
which the steam pressure contained in said pipes or mains shall
exceed 501b. to the square inch.” The Mechanical Engineer
thinks the aldermen will have a good time finding out what tho
pressure is in street mains.

The Brighton Town Council on Tuesday discussed the
report of the Works Committee with reference to the foreshore and
the denudation of the beach which has been going on since the
erection of the new sea wall at Hove, and its attendant groynes.
Strong opinions were expressed in favour of concrete groynes as
eventually proving more economical than wood, and ultimately it
was decided to erect four groynes of concrete on the western
foreshore at a cost of £12,000.
The needle industry of Redditch has been largely
revolutionised during the last twenty years by the introduction of
machinery, and the stupendous proportions which the trade has
assumed—the present weekly make being not less than fifty millions
—necessitates an increased employment of the most improved
machinery. The latest move has been the introduction of a machine
for the grooving of sewing-machine needles, which bids fair to
entirely supersede the old stamping process. At the present time
there are about 8000 persons engaged at Redditch in the manu
facture of needles alone.
At the City and Guilds of London Institute, Central
Institution, Exhibition-road, a course of seven practical demonstra
tions is to bo given in the dynamo rooms and laboratories of tho
Institution during February and March, 1887, by Professor Ayrton,
F.R.S., Assoc. Mem. Inst. C.E, Each demonstration will be given
twice, once on the Friday, at 5 p.m., and again on the following
Wednesday, at 5 p.m., in order that all who attend the course may
take part in the experiments. After Ash Wednesday, on which
day the College will be closed, the same demonstration will be given
on the Wednesday and Friday of the same week.

The,excavations on the Middlesex side of the Thames,
for the erection of the new Tower Bridge, will necessitate the
removal of the remains of persons who are interred in a small
cemetery at the eastern end of the Tower. In the event of the
The following gives a general idea of the lines upon remains being unclaimed by relatives or executors they will be
which secondary battery inventors are now chiefly working. It is interred in one grave at the City of London Cemetery at Ilford.
from a patent specification of S. Farbaky and Dr. S. Schenek It was at first thought that some persons of historic note were
Hungary—Eng. pat. 13,697, Nov. 10, 1885, 8d. The plates cons ist buried in the cemetery, but it now appears that the ground was
of lead grids, the interstices of which are packed with a special first set apart in 1832, during the first visitation of the cholera, for
material; for negative plates this material consists of 95 parts by the interment of all persons who died of that disease in the Tower.
weight pulverised litharge and 5 parts granulated pumice stone, Since that period no person has been interred in the ground.
the grains being from 1 to l^mm. in diameter. Enough sulphuric
We regret to learn of the death of Mr. C. Slialer Smith,
acid is added to form a stiff paste; the mass is spread over the lead
grids and “stroked with a brass bar until there is a visible sweat a distinguished American engineer, at his home in St. Louis, on the
on the surface;” the material projecting above the lead frame being- 19th ult. Mr. Smith was a native of Maryland, and early exhibited
pared off with a long knife. The other side of the plate is treated great aptitude in bridge building. The Engineering and Minin')
in the same manner. The packing for positive plates consists of Journal says he was most successful in all his operations; and when
95 parts by weight of litharge, 95 parts minium, and 10 parts it was decided to bridge the Missouri at St. Charles ho was selected
powdered coke. The coke and pumicestone give porosity, and to superintend its construction. His management of this difficult
thus facilitate the entry and escape of the electrolyte. The plates, undertaking, and the excellent manner in which he adapted means
when dry, are dipped into a bath of sulphuric acid diluted with 75 to ends and brought the task to a successful conclusion, attracted
per cent, of water,, rapidly removed and left to drain; after about general attention. Mr. Smith also assisted Captain Eads in the
twenty-four hours they are again dipped in the bath and left th (To design and construction of tho St. Louis Bridge, and was
for twelve hours. This treatment helps to maintain the packing in recently engaged in building the Canadian Pacific Railway Bridge
position. The plates are packed in air-tight cells, the connecting- over the St. Lawrence, near Montreal. Some four or five years
ago Mr. Smith received a fall, from the effects of which he after
rods projecting through the cover.
wards suffered and finally died; but his death at the comparatively
The actuality of tlie molecular changes brought about, by early age of fifty years was undoubtedly hastened by his indomit
pressure and changes of pressure in materials, but which do not affect able energy, which would not allow him to take needed
ordinary daily practice, is shown by the care that is to be taken in rest.
sending the two great glasses forthe double lensfor the Lick telescope
The manufacture of the required number of repeating
from Cambridge by express to San Jos<S. They will be wrapped
separately in fifteen or twenty thicknesses of soft, clean cotton rifles is so near completion that the whole of the German army will
cloth. Next will come a thick layer of cotton batting, and then a be equipped with that weapon within a few days. This gives
layer of paper. The glasses will then be put into boxes of wood Germany again an immense advantage over all other European
lined with felt. No nails will be used near the glasses, and the Powers, which will require at least a couple of years before they
boxes will take the shape of the glasses. The boxes will be can put repeaters into the hands of all their troops. The new
enclosed in two others of steel, each about the shape of a cube, rifle, which bears the title “M.”—i.e., Mauser—“71, 84,” in toke
being packed tightly with curled hair. Each steel box will be that the old model 71 has been adhered to in principle, with som
enclosed in another steel box, the inner sides of which will be modifications of it made in 1884, is described as being 1 '3 m.
covered with spiral springs. Both steel boxes will be made air- long without, or 1 • 8 m . with the bayonet, and weighs -1 "6 kilogs.
tight and waterproof, and the outer chests will be packed with with empty magazine, or 5 kilogs. when tho magazine contains its
asbestos to render them fireproof. Each will then be suspended full store of eight cartridges. These are cased with brass, each
by pivots in strong wooden frames, with contrivances for turning being 78 mm. long, and weighing 43 grammes. The powder-charge
each chest one quarter around every day during the journey to consists of 5 grammes of new rifle powder—-“M. 71.” The weapon,
California. This is to prevent any molecular disarrangements in of which the barrel is of rifled steel, coloured brown outside to
the glasses and to avoid the danger of polarisation, it being feared protect it against rust, can be sighted for a distance of from 200 m.
that the jarring of the train will disturb the present arrangement | to 1000 m. It has a calibre of 11 mm. The rifle can be used
of the molecules unless the position of the glass is daily changed ■ either as a single shooter or repeater, and is fired in the usual
and all lines of disturbance thus broken up.
! way,'
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LETTERS TO THE EDITOR.
[We do not hold ourselves responsible for the opinions of our
Correspondents. J

lower as much as possible the centre of gravity of the boat when
floating, and to increase the righting powers if overturned.
J. H. Greenhill.
Belfast, January 3rd.
LIQUID FUEL.
Sir,—In

LIFEBOATS.
Sir,—Allow

mo a few remarks in connection with your article on
lifeboats in the issue of the 17th December ; and more particularly
in regard to the question whether self-righting power is necessarily
detrimental to stability of boats. The discussion in the Institution
of Naval Architects to which you refer arose from a paper which
Mr. Taylor and myself read on a proposed steam lifeboat, and in
that boat the self-righting power certainly did not interfere with
her stability. A boat is self-righting when she has only one position
of stable equilibrium. In that ease the righting arms are positive
for the whole range from Odeg. to 180 deg., i.e., the shifting metacentre remains at all angles on one and the same side of the C. G.
relatively to a fixed point on the middle line of the boat. The
simplest case of a self-righting boat would be one of a perfectly
circular section, weighted below the centre. The curve of stability
of that vessel would be of the character of curve A in the accom
panying diagram. If we, however, for obvious reasons wish to
make the lower part of the boat more ship shape, the curve will be
modified and loses its regularity, and its general character
becomes that of curve B. An example of such a curve is to be found
in the paper referred to. In such a case the boat may be regarded
as consisting of two parts, the lower one and the upper one, the
latter part giving the means self-righting. The curve of stability
of the lower part, considered for itself, would up to a certain angle
of inclination, be identical to B and then branch off as shown in
B1. As almost any shape can be given to the lower part of the
boat, if the upper one is properly designed to suit it, we have it in
our hand to give the lower boat any amount of stability we like,
and the self-righting power is simply an addition to the stability of
the lower boat. It follows therefore that there is no necessity
for the self-righting power to interfere with the stability up to
certain angles, which may range even to 70 deg. and more, and
the stability under ordinary circumstances depends only on the
shape of the lower vessel, and the distribution of the weights, or
the position of the C.G. In other words, take those parts of the
boat away which give her self-righting power, and compensate for
the slight alteration of the C.G. due to this, and you will not
Interfere with the stability of the vessel under ordinary circum
stances. Of course, in ill-designed self-righting boats, 7.e., such
boats where the curve B1 branches off at a very early angle, this
is not the case, and as I have not had an opportunity of calculating
the curve of stability for the boats of the Lifeboat Institution, I
am not in the position to say whether their self-righting power is
well designed or not.
The most dangerous point of a boat with a curve of stability as
shown in B is at p, i.e., the point where the minimum righting arm
occurs. As the calculation in regard to the C. G. is naturally based
on assumptions which may not always be fulfilled in practice, the
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C.G. may be a good deal higher than calculated, or it may shift
during the inclination, and if then this minimum value of the
calculated curve was too small, the real curve would assume the
character shown in C, and in that case there will be a point of stable
equilibrium at q. Now this has evidently been the case of the
Southport lifeboat. There was too little margin of stability at the
point p under ordinary circumstance, and the shifting of weights
transformed it into a point of stable equilibrium. In open boats,
in which the shifting of the C.G. can affect the position of the C.G.
very considerably, this danger is by far greater than in closed
boats. Those of your readers who took notice of the paper referred
to will remember that in our proposal the shifting of loose weights,
such as men, was strictly limited, and the curve of stability which we
published was based on the greatest shift of weights which possibly
can occur.
The tests to which the boats of the Institution are subjected
with regard to their self-righting power cannot possibly indicate
the position or the magnitude of the minimum righting lever at p.
Experimentally this could only be found by progressively increasing
the top weight of the vessel till the position is reached when she
will not right herself. It must not be forgotten either, that
although a period of negative righting arms at certain angles, and
consequently a point q of stable equilibrium, may exist, still the
amount of dynamical stability which the vessel gathers in the
periods of positive righting arms may be sufficient to carry her
through the period of negative stability, and the tests may therefore
even be unable to disclose such points.
A proper test of self-righting qualities of a boat would have to
be progressive, not only as to the amount of topweight, but also as
to the angle to which she is careened. If the existing lifeboats
were subjected to such series of test it would show whether they
are self-righting under all circumstances or not.
Ludwig Benjamin, M.I.N.A.
8b, Bumford-place, Liverpool, December 30th, 1886.
Sir,—“Lifeboat’s

Bowman” is courteous, and I am sorry to say
that is not the case with all the Institution servants. However, his
remarks on the Lowestoft boats are not logical, In the second
place, I am fully awai-e the Institution is always trying little dodges,
and old discarded things. For instance, they have just adopted
drop keels, which are peculiarly dangerous things. The longshore
boats arc often out in hard times, by land and sea, when they ought
not to be, but they never come to grief, generally speaking. I can
but repeat that lifeboats are deficient in floor, and nipped too much
in the bows above the water. A man may veer by the bollard, but
it is too much for human nature to stand holding on at anchor in
severe weather. If the hawser were rove through a loose eye-bolt
between the bollard and the anchor, three turns could be taken off
the bollard and a half hitch taken by the eye-bolt. A boat will
sometimes swing to the wind with a contrary tide, but not with a taut
/■ aw.se. When I said a rocket, I did not mean the large ones. In
the Navy they have a sort of pistol. The man stands with the pistol
in one hand and a coil of line in the other; bang goes the pistol
and away goes the line. I do not know what they call them ; they
are connected with explosives. Lifeboats here are hauled up stern
first.
Lifeboats ought to have a movable rudder, so as to allow them to
be launched stern first when necessary.
J. W.
Sizewell, January 1st, 1887.
SIR,—In last week’s issue “Lifeboat’s Bowman” condemned my
suggestions for increasing the stability of lifeboats when at anchor
and yet he proposes a plan which in its action is somewhat similar
to my second method, with this important difference, viz., with
his there is nothing to prevent the admission of water throug-h the
hawse pipe with the cable, whereas in mine this is provided against.
I kept the mouth of the hawsepipe somewhat nearer the keel to

your article on the paper on “Liquid Fuel,” read
before the "North-East Coast Institution of Engineers and Ship
builders, you say, page 509, “Mr. Nichol cites some old experiments
of Favre and Silberman on petroleum refuse, ” and you add further
that you ‘ ‘ are not certain that Favre or Silberman over tested the
astaki of commerce. Permit me to say that Mr. Nichol never said
that they did; he is not aware that Messrs. Favre and Silberman
had any knowledge of either petroleum or petroleum refuse. What
he did say was—see page 28 of the paper—“that the theoretical
evaporative power of petroleum refuse was computed according to
the values of the component parts as established by Messrs. Favre
and Silberman,” i.e., the calorific values of carbon, hydrogen, Ac.,
as proved by their experiments.
John Duckitt,
G, Exchange-buildings, King-street,
Secretary.
Newcastle-on-Tyne, January 5th.
Sir,—You were pleased in your leading article on the above
subject to notice some remarks made by me, on November 10th,
1886, at the meeting of the North-East Coast Institution of
Engineers and Shipbuilders, when the above subject was under
discussion ;■ and as you charge me with making a statement, which
it may reasonably be inferred from your article I knew to be untrue,
I must ask for a few lines of your space for an emphatic disclaimer
that I should have contradicted the statement ‘ ‘ that the boiler of
the steamer Ryde evaporated 41 lb. of water per pound of
petroleum.”
To begin with, I never stated that in the Ryde’s furnaces petro
leum was used, “liquid fuel” is the term to be found in the
Institution’s “Transactions.” Green oil and creosote oil, and not
petroleum, was employed ; but this is comparatively a small matter,
although it may be fairly urged that, in reviewing Mr. Nichol’s
paper and the discussion, you should have at least referred to the
use of creosote oil by Messrs. Sadler and Co., at Middlesbrough
and elsewhere; seeing you ‘ ‘ do not want it to lie supposed that
we are in any shape or way opposed to the innovation. ” 11 is at least
remarkable you should only refer to the “old experiments” cited by
Mr. Nichol, and pass over in silence the new information he gave as to
the analysis of “creosote oil ” burnt at Messrs. Sadler and Co.’s
works.
You also do not do me justice in the manner in which you
drag in my name into your article. Had you stated exactly what I
did say as to liquid fuel efficiency, I should have little reason to com
plain, although even then, seeing the remarks made were not in a
carefully written article or paper, they are scarcely in any event
open to the severe comments made by you. What I did say, and
as given in the “ Transactions ” is, “ He—Mr. Arnison—was of the
opinion that in the paper the evaporative power of liquid fuel had
not been over stated. In Mr. D. Kinnear Clark’s ‘Fuel, its Com
bustion and ‘ ‘ Economy ” ’ petroleum is stated to have 27,531 units of
total heat of combustion of 1 lb. of combustible, and for ordinary
tar an equally good result has been claimed.
“Mr. Edwin Henwood, of London, who is at present arranging
for competitive trials of liquid fuel and coal in his screw tug Ruby,
with which he intends running two long trial trips, on each occasion
taking evaporative results, speed, consumption, and indicated
horse-power, claims to have obtained as high a result in the s.s.
Ryde as an evaporation of 41 lb. of water per 1 lb. of liquid fuel,
apparently accounted for by the utilisation of the hydrogen
liberated from the steam used for injecting the oil. This evapora
tive test is certified to by an independent expert. He—Mr.
Arnison—could scarcely agree with Mr. Nichol, that the form of
injector was the principal factor in the arrangement of a furnace
for a marine boiler using liquid fuel. It seemed to him that it was
necessary to have a thorough utilisation of the heating surfaces,
and that the supply of air should not be obtained simply through
and at the furnace door, but that there should be some means of
supplying air to the combustion chamber.”
Why I should have contradicted the statement regarding the
Ryde, I cannot tell. I have never seen the truth of it denied. In
Iron, March 26th, 1886, page 276, the consumption per I.H.P. is
stated to have been 0'691b. of liquid fuel, and in another contempo
rary a few days earlier, a similar but approximate statement is
made, viz., the consumption “of liquid fuel was fib. per I.H.P.” and
further, “it was also found that 11301b. of water were evaporated
by 27h lb. of liquid fuel, being equal to 41 lb. of water per lb. of
liquid fuel, i.e., over four times the power of coal.”
Publicity to the foregoing has also been given in the Marine
Engineer, and in the November number of the Nautical Magazine,
page 979, these figures are reproduced, with the additional state
ment that the evaporation took place at a pressure of 65 lb. The
same periodical also states, ‘ ‘ Amongst those who have witnessed
the working of the Ryde with liquid fuel were the naval attaches
of the German and United States’ Embassies, representatives of the
British Admiralty, and Lloyd’s Register of Shipping, all of whom
were favourably impressed with the arrangements and results
obtained.” No, I have had no reason for contradicting the state
ment regarding the Ryde, nor can the result be explained by the
quality of oil used, both “green ” oil from the Beckton Gasworks,
and “creosote ” oil, a residuum left after distilling the tar for the
production of anthracine, quinone, and alizarine, giving not greatly
dissimilar results.
Not only have I had no reason for contradicting the statement,
I have also received at least some evidence why it should be sub
stantiated. Mr. W. Barclay, superintendent engineer to Messrs.
Arthur Holland and Co., of London, certifies to the accuracy of an
even better result, and amongst others who witnessed the tests
were Mr. Maudlin, chief engineer of the Royal Navy. I did not
witness the trials of the Ryde, and cannot personally testify to the
accuracy with which they were carried out, nor was it necessary,
when all that I stated was that Mr. E. Henwood “claims to have
obtained ” the results you quoted.
As to the possibility of utilising the hydrogen present in steam
for perfecting the combustion of “astaki,” “creosote,” &c., a few
words in reply to your remarks will suffice. You state: “Now,
when hydrogen is burned with oxygen, the result is water;” but
in burning steam and oil, there is not only oxygen and hydrogen
present, but also a large percentage of carbon—in the case of
creosote 91 per cent., as against 9 per cent, of hydrogen. It scarcely
follows, then, that “there is absolutely nothing to be gained.” At
all events, you overlook the presence of carbon. This is a question
which might well receive the attention of eminent chemical analysts
and experimentalists.
Leaving the personal aspect of the questionfor thegeneral, itis sur
prising to find that you raise the objection of the volatile character of
crude petroleum as an objection toliquidfuel, seeing it is not proposed
to use it, but merely “astaki,” or even a heavier class of tar or
shale oil. There is no difficulty in carrying astaki in ordinary
water-tight compartments, and it has not the searching quality of
refined or crude oil; and as to the safety as regards explosion,
which you call attention to in the latter portion of your article, if
you have read the reply of Mr. Nichol to the discussion on his
paper, you can scarcely have overlooked the last sentence, “Petroleum refuse, or astaki, having been freed from volatile consti
tuents, and its flashing point being so high as 320 deg., and burning
point 420 deg. Fah., no danger attending its use as fuel need be
apprehended.”
Colonel C. E. Stewart, in a paper “On the use of Petroleum as
Fuel in Steamships and Locomotives,” read before the Royal
United Service Institution on June 18th, 1886, states: “The
inflammable portion of the original crude petroleum has been
taken off, and thus astaki can be carried with perfect safety in the
hottest climates. The burning point of ordinary Baku astaki is
about 422 deg. Fah.”
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The action of underwriters need not be feared at all when it is
known that “astaki,” “creosote,” Ac., is used as liquid fuel—at
least, it should not. The owners of the s.s. Cobderi could readily
throw light on this subject, as for a long time one of that vessel’s
boilers has been fired with “creosote.”
As regards the effect of high temperatures on the boiler plates
I would suggest that you should send out to the Caspian Sea and
the Volga a representative to collect information and inspect
boilers that have been various periods in use; and this would be a
good way of showing you are not “opposed to the innovation.”
The taking of the “liquid fuel” on board involves little diffi
culty, if once the question of supply and demand was solved.
This latter question may yet be materially advanced by the using
of “tar” proper, as well as of “shale,” “green,” and “creosote’’
oil.
Geo. N. Arnison, Jun.
December 29th, 1886.
[We held, and still hold, that it is the duty of engineers takingpart in discussions before scientific bodies to refute error, if they
speak at all; and it is for this reason we were surprised that Mr. Arni
son suffered the statement that 41 lb. of water had been evaporated
by 1 lb. of creosote to pass unchallenged. He asks us why he
should contradict it ? We reply, because the thing is impossible.
Nothing is known which produces greater heat than hydrogen
burned with oxygen. A pound of hydrogen will give out 64,000
units, or about 4[ times as much as 1 lb. of coal. Assuming an
evaporation of 101b. of water per 1 lb. of coal—which is good work
—then lib. of hydrogen would evaporate 4"25 x 10 = 42-51b. of
water. Any addition to the hydrogen would lessen its efficiency.
What Mr. Arnison has been told is creosote oil is not true creosote,
butnodoubt containssome. Creosote is closelyallied to carbolicaeid,
and its formula is C1(j H10 0;,—that is to say, creosote contains 16
atoms of carbon to 10 of hydrogen ; so its efficiency must be much
less than that of hydrogen. The nearer we get to the dead or
refuse oil in a still, the less the hydrogen present and the greater
the carbon. In 100 lb. of the heavier shale oils, such as that
used on board the Ryde, there will probably be about 741b. of
carbon and 261b. of hydrogen, and this would evaporate about
29001b. of water from and at 212 deg., provided no heat was
wasted or lost. Granting that the boiler has an efficiency of
0'9, which is very high, then we have 2900 x '9 = 26,1001b., instead
of 4100 lb. as stated. Put in another way, unless pure hydrogen
had been burned in the furnace of a nearly perfect boiler, 41 lb. of
water could not be evaporated per 1 lb. of fuel. Mr. Arnison him
self evidently regarded the statements made with some.hesitation,
for he thinks that hydrogen was supplied to advantage by the
dissociation of the steam. This, as we have already explained, is
an error, We trust that Mr. Arnison will find this explanati on
satisfactory.—Ed. E.]
RAILWAY BRIDGE OVER THE RIACHUELO.
Sir,—With

all respect to the foreign learning—with which I am
unacquainted—quoted by your correspondent on the above subject
last week, I venture to suggest to him that if he seriously disputes
the statement in my last letter in connection with Fig. 4, as under,
he will come into conflict with one of the fundamental axioms of
statical law, namely, that a single force cannot be resolved into two
components, one of which shall be in the same direction as that
force itself. For it is evident that at the node A the tension in
A Iv produces a horizontal compression in A B and a vertical com
pression in AX. It is therefore impossible to resolve this compres
sion at the node X into two components along XII and X I, for the
whole of the compression will pa ss down XL I was careful to
x.
H
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guard myself against misconstruction by stating that this action
would take place until deformation of II Iv threw strain on X H.
I assume it to be the initial action of Gnly a portion of the stress at
A, as already explained, the figure being only intended to illustrate
the action of that portion of stress at A which is below the axis of
II A. Any deflection in I tends to shorten H X, putting it into
compression and bending A I at X; but if this initial action of any
portion of the stress at A be conceded, the deflection at I will be
T. G. Gribble.
abnormal which is the point at question.
Richmond, December 28th.
Sir,—In the correspondence on this matter it seems to me that
a good deal of the difference of opinion apparent between Mr.
Gribble and Mr. Woodcock is due to the want of a complete definition
of the structure, as composed of extensible or inextensible bars.
Mr. Woodcock’s stress diagrams given on p. 474 of The Engineer
of December 10th both assume that the members of the bridge are
inextensible or else that the bottom boom H K has no vertical
stiffness. It is easy to show, either analytically or by drawing, the
triangle A IIK with exaggerated extensions and compressions, that
A I will be in compression if the points If, I, K, lie in a straight
line in the deformed figure. I have no doubt that the indications
of compressive stress in A I observed by Mr. Gribble in his model,
referred to in his letter published in The Engineer of November

K

Fin i
26th, were stresses due to deformation, and consequently secondary,
depending practically on the vertical stiffness of H K. In the
actual bridge no stress of practical importance could, I think—but
I have only made an approximate estimate—be produced in this
manner, and any but very small transverse stresses in H K would
be entirely prevented if the connection between the vertical A I
and the bottom boom was merely loosely bolted till after the rest
of the erection was complete.
Maurice F. Fitz-Gerald.

Queen’s College, Belfast, January 1st, 1887.
P.S.—The lettering refers to Mr. Woodcock’s and Mr. Gribble’s
diagrams.
PATENT-OFFICE AMENITIES.
Sir,—Says the Times of Monday last, in an article on the Patentoffice:—“Accusations of incompetence are understood to have
been made against one another by certain of the officials, and a
state of things disclosed which indicated an absolute want of
harmony among those responsible for an important branch of the
office,” Thereupon our bard, inspired by recollections of Bret
Harte, broke forth into the following:—
“ I hold it is not decent for a scientific gent
To say another is an ass, at least to all intent;
Nor should the individual who happens to be meant
Reply by heaving rocks at him to any great extent.”
Volvox.
January 6th.

------------- -----------------

Health of London.—During-

the thirteen weeks of last quarter
of 1886 the death-rate of London averaged 18-8 per 1000, and
2-7 below the mean rate in the corresponding periods of the ten
years 1876-85.
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W. E. RICH.
By the death, from brain fever, of Mr. William Edmund Rich,
of the firm of Easton and Anderson, of Whitehall-place, London,
and Erith, Kent, on the 22nd December last, the profes
sion loses one of its most earnest and hard- orking members,
and one who seemed destined from the ability he displayed to
attain very high rank among his compeers, Mr. Rich came of
an old Wiltshire family, his father being Mr. Edmund Rich, of
Willesley, in that county, and was born on May 19th, 1844, so
that at the time of his death he was only in his forty-third
year. His education was commenced in a private school at Chip
penham, and continued at the Cheltenham Grammar School,
which he entered in 1858. At Cheltenham Rich displayed those
qualities of earnestness and high ability which distinguished
him through life, passing with honours in both cases the Oxford
Middle and Senior examinations; and his mathematical master,
Mr. Jefferies, writing after a lapso of twenty-five years, says, “ I
had known Mr. Rich from his boyhood onwards, and felt a per
sonal interest and pride in his professional eminonce. He gave
early promise of rising to the top of his profession from his
talents and untiring devotion to it.”
In October, 1861, Mr. Rich was articled to Messrs. Palmer, of
Jarrow, and went through the usual course in the shops and
drawing-office, thus acquiring among the kindly and hard
working sons of the Tyne that knowledge of work, and how it
should be done, which was of so much service to him in after
years. While at Jarrow Rich did not confine himtelf to learn
ing the mere practical knowledge of what to do, but strove
earnestly to acquire that higher knowledge of what to think,
which lies at the root of all real progress in engineering. This
striving led him, some time after the completion of his articles,
to throw up the appointment he held in the drawing-office at
Jarrow, and to enrol himself at the commencement of the winter
session of 1866 in the Engineering Classes of the University of
Glasgow. Here Professor Rankine, with that kindly thoughtful
ness which endeared him so much to his students, proposed to
the Senate that Rich should be allowed, in consideration of
his professional attainments, to complete his course of study in
one year, instead of the prescribed period of two years. This
boon, considerable to a man who had already been engaged in
practical work, the Senate granted, provided Mr. Rich could pass
the examination for admission to the senior mathematical class.
He not only passed this examination, but amply justified Pro
fessor liankine’s recommendation by carrying off, in addition to
the certificate of proficiency in engineering science awarded by
the University, the Walker prize for a written examination in
engineering, two class prizes in the engineering class, the second
prize in natural philosophy, and a prize for work done in the
physical laboratory. Concerning his work in the natural philo
sophy class, Sir William Thomson thus wrote of him, “ Mr.
Rich was one of the most distinguished students of the class,
and the second prize was awarded to him by the. votes of his
fellow students. Mr. Rich also worked with much perseverance
and skill in the laboratory of the class.”
At the end of the session Rich was awarded the University
medal for an essay on the “ Doctrine of Uniformity.” Perhaps
the best testimonial as to his work at Glasgow is that
which he received from Professor Rankine some time afterv ards, when candidate for a chair of engineering then vacant.
Professor Rankine writes: —“Mr. William E. Rich, C.E.,
has received from the Senate of this University, and from
my self individually, testimonials of the highest order as to his
conduct and success when a student of engineering science, but
to what is stated in these testimonials, I wish to add the state
ment of my own conviction, that he is specially well qualified to
do the duties of a professor of civil engineering. He possesses
in a high degree the talent of expressing his knowledge in a
cleai, simple, and methodical way, and he has also the character
and manners which are best calculated to obtain for him the
res pect and regard of his colleagues and of the students.”
In January, 1868,Mr. Rich joined as assistant engineer the firm
—now Easton _ and Anderson—in which he was to spend the
1 emainder of his life, and in April of the same year passed the
examination, no light one for one not educated at the school,
aud obtained the diploma of Associate of the Royal School of
Na\al Architecture and Marine Engineering. He was, in fact,
the first non-student who obtained this honour.
The work done by Messrs. Easton and Anderson is, and has
always been, of a very varied character, and Mr. Rich found ample
employment for all the learning he acquired as a student of
tngineei ing science. Among other branches geology was found
specially useful, and to the study of this science lie devoted
much time, more especially with reference to its bearing on the
question of water supply. In his capacity of assistant engineer
he was employed in the more scientific branches of the firm’s
woik, materially assisting in the design of the large sugar mills
built in 1870 for the late Khedive of Egypt, and also in the
\vn 1MnS- 1 tie earty Moncrieff gun mountings for naval service.
W hile in this position Rich took much interest in the various
trials of machinery conducted by the Royal Agricultural Society,
ot which Mr. W. Anderson, one the principals of his firm, was
consulting engineer, and designed several of the dynamometers
used at these trials. These dynamometers were described in a
paper by Rich read before the Institution of Mechanical
Engineers at the Birmingham meeting in July, 1876.
As might have been expected, Rich obtained rapid promotion,
and m June, 1878, ten years after his appointment as assistant
engineer, he was admitted as a partner in the firm. Among the
more important works undertaken by the firm, upon which Rich
had been engaged since his admission to the partnership, may
be mentioned the Antwerp and Seville Waterworks in the
general arrangement of which he took an active part. ’ He also
took a large share in designing the sewage pumping engines for
Buenos Ayres under Mr. J. F. La Trobe Bateman, Past President
Inst. L.E.; the pumping engines for the Amsterdam Waterworks
under Messrs. Quick; and designed entirely the large hydraulic
passenger lift for the Mersey Tunnel under Sir James Brunlees
and Sir Douglas Fox. The sewage pumping engines for Buenos
A) res, and many others of the works undertaken by Messrs.
Easton and Anderson, are described in a paper by Rich, “ On the
Comparative Merits of Vertical and Horizontal Engines, and on
Rotative Beam Engines for Pumping,” read before the Institution of Civil Engineers on April 22nd, 1884, and printed, together
with the discussion thereupon, in the “Minutes of Proceedings ”
vol lxxviu., 1883-4 Part IV. This paper, written primarily
with the view of evoking discussion on the subject of pumping
machinery, contains much that is of real and permanent value,
and before lie died Rich had the satisfaction of knowing that
the views advocated by him in that paper were being largely
adopted by those engaged in the design and manufacture of this
class of machinery. The engines of the Amsterdam Waterworks
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The hydraulic passenger lifts for the Mersey Tunnel formed
the subject of a paper read before the Institut on of Civil Engi-

neers on May 4th, 1886, and which together with the discussion
was printed in the “ Minutes of Proceedings,” vol. lxxxvi.,
1885-6, Part IV. For this paper Mr. Rich was awarded the
Telford premium of the Institution of Civil Engineers. Mr. Rich
took a great interest in the proceedings of the Institution of
Civil Engineers and the Institution of Mechanical Engineers,
and besides reading the papers mentioned above, frequently took
part in the discussions. Towards the end of last year, Mr. Rich’s
partnership having expired by effluxion of time, it was agreed,
as giving greater scope for his abilities, that he should leave the
firm, and with the commencement of the new year start in
business on his own account as a consulting engineer, his
partners considerately allowing him to devote all the time not
necessary for the completion of the work he had in hand to such
new work as might present itself, and generally to getting
himself into working order before the end of the year. Mr.
Rich had many offers of work, and among the first fruits of his
new venture was the testing, in conjunction with Professor
Kennedy, of the Davey-Paxman engines used in driving the
electric light installation at the Colonial and Indian Exhibition
of 1886, the very able report on which appeared in The Engi
neer of November 26th, 1886.
This was the last of the good work done by Mr. Rich, and he
now rests from his labours, leaving behind him the record of a
blameless life, which may well serve as a model to the junior
members of the profession. He was a man of high honour,
and one who held strong views on personal religion, carrying
conscience into all lie did ; not only in matters connected with
his profession, but in the minor details of his daily life. He
leaves, besides his aged father and mother, a widow and five
children to mourn his loss ; and the congregation which assembled
at the funeral service held in St. Mary’s church, Vincent-square,
on the 28th of December, showed the respect in which he was
held, not only by his more immediate friends, but by the heads
of the profession he served so well.

FRENCH TRIPLE EXPANSION ENGINE.
Societe des Ateliers et Chantiers de la Loire have just
constructed two fast boats of the Scout type, which it has
fitted with triple expansion engines. These boats, which
measure only 43ft. long, were, according to agreement, to
have a speed of 12 knots. This rate has, however, been surpassed,
13 knots having been attained. This very remarkable result
has been obtained by giving very little weight to the hull and the
engine, and by certain new adaptations which have been
patented. Before attempting a description of the engine it will
be useful to give some particulars of the boats themselves, and
of their hulls. The principal dimensions of the boats
are as follows: — Length from end to end, 13'OOm.;
extreme width, 2*38 m.; depth, 1*61 m.; draught of
water astern, l'09m.; displacement, 7'05 tons. The hull is
entirely of galvanised steel, and is chiefly remarkable
for the suppression of the stern frame. The stern gland
is close to the engines, and the screw shaft proper is
carried outside the boat. The shaft is supported by two
brackets, one at the extreme end against the screw, the other
placed about the middle. The bottom of the boat rises
gradually up to the water-line from about the middle. This
arrangement, it is deemed, is doubly advantageous. Firstly, it
diminishes notably the dead weight and the wetted surface of
the stern ; secondly, it enables the water to flow freely to the
screw. The latter is completely immersed in a vein of water
without any eddy, and its efficiency is increased thereby. A
steel plate turtle back forward enables the boat to preserve her
speed in a chopping sea. The ribs are of steel, 50 cm.
from centre to centre, and weighing 1T0 kilogs. the metre
length.
The keel is constructed of two angle irons.
The plates of steel are composed of sheets, 2 mm. for the
garboard strakes, and of D25 mm. for the rest, The boats
are furnished with all the accessories necessary to accom
plish service they have to render. The entire weight of each
vessel and its accessories does not surpass D600 kilogs. In
the engines of these boats the triple expansion system has been
adopted.
I he whole of the propelling apparatus is composed of one
triple expansion engine, illustrated on pages 528 and 7, sup
plied with steam by a boiler of the locomotive type, The
whole is remarkable for its lightness; the thickness of the
cylinders, which are of cast iron, does not exceed 10 mm.;
certain parts of the slide valve cases are only 7 mm. The thick
ness of the frames and of the condenser, which are of gun-metal,
is only 6 mm. rIhe pistons are of steel, and of a maximum
lightness compatible with a suitable coefficiency of resistance.
I he diameters of the three cylinders are respectively as
follows: The small cylinder, 150 mm.; the intermedirte cylinder,
230mm.; the large cylinder, 340 mm. Their length of stroke is
240 mm. These cylinders are cast separately and bolted
together. The small cylinder is forward, its valve on the outside.
In consequence of the great speed of the pistons—3'20m.persecond
for 400 revolutions—the steam pipes are relatively large. The slide
valves are of the ordinary type. The frames as well as the con
denser are entirely of gun-metal. On the condenser are cast
the three supports which sustain the cylinders on one side and
form guides, as well as the four plummer blocks of the crank
shaft, one of which, of rectangular section, serves as a suction
pipe to the air pump. On the opposite side of the condenser
the cylinders are supported by hollow steel columns of rectan
gular section.
. Tbe hody of the air pump, cast in one with its frame, is
situated to starboard. This pump is vertical, and its bucket is
w orked by a lever as shown, actuated by a separate connecting
rod direct by the crank of the intermediate cylinder. The valves
of india-rubber. In order to avoid the waste of fresh water,
a small tank is provided, in which the water is stored if for any
reason it should be necessary to shut ofl feed for a few minutes.
The feed pumps, two in number, are attached to the air pump,
and worked by the same lever. They draw directly from the
hot well. The surface condenser contains 202 tubes of 16 mm.
in exterior diameter. The two tube plates of the condenser :are
of copper. The two-bladed screw is of gun-metal, and has
diameter of 1 m. and a pitch of 1T0 m.
The boiler, which works by forced draught, is of the loco
motive type. It is, we believe, the smallest generator of this
kind which has ever been applied to a boat. The choice of this
boiler, the lightest for a fixed production of steam, has been
perfectly justified. In spite of its small dimensions the heating
surface, due to the small diameter of the tubes—29 mm.
inside, and to their great number—200—attains 22'70 m.2. The
grate surface is 0'40 m2. The forced draught is produced by a
fan placed in front of the engine, and set in motion by a small
independent engine which can run continuously at 800 revolu
tions. The air given out by this fan is passed into the ashpan
under the grate by means of a wind-trunk of sheet iron, which
is fitted with a register, by which the intensity of the draught
The
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can be regulated or the wind be suppressed. A pipe, furfurnished with a valve and fixed on to the wind trunk, enables
the air to be forced into the furnace over the grate bars, through
holes in the door, in order to secure complete combustion. To
this very light boiler is largely attributable the success of these
small boats. The steel plates of the cylindrical shell are only
7 mm. thick for a diameter of 0'800 m., and a pressure
of 9-25 kilogs. The fire-box is of fine iron, and the tubes
are of brass. The steam it collects in a small dome placed above
the fire-box. The boiler is lagged with felt and sheet iron. The
boiler accessories consist of two safety valves of the locomo
tive kind, a stop valve, a water gauge, three water taps, a
pressure gauge, two feed valves, a blow-off cock, a steam blower,
and a whistle; an injector is also provided.
We give the principal dimensions in the nearest English
measures in the following table:—
Engine:
Boiler pressure
.................................
.. .. 1301b. per sq. in.
Diameter of small cylinder
.. ..
.. .. bin.
,,
intermediate cylinder..
Din.
,,
large cylinder...................
.. 13fin.
Length of stroke.................................
.. 9Iin.
Number of revolutions per minute ..
.. 400
Piston speed.........................................
030ft. per min.
Calculated percentage of admission—
Small cylinder.................................
0-70
Intermediate cylinder ..................
.. .. 0-00
Large cylinder.................................
.. .. 0-70
Horse-power by calculation—
Small cylinder.................................
30-5
Intermediate cylinder ..................
30Large cylinder.........................................................31 -o
Total calculated power......................................... t»2'l
Diameter of steam pipe
.........................
.. .. 2}in.
Diameter of exhaust pipe.........................................4.Jin.
Diameter of condensing tubes outside .. .. .. gin.
Length of ditto between the plates..
.. 4ft.
Number of tubes.........................................
202
Cooling surface
.........................................
130 square feet.
Diameter of air pump.................................
OJin.
,,
trunk.........................................
2Ain.
Stroke of air pump
.................................
4:|in.
Number of revolutions.................................
400
Number of feed pumps
..................
2
Diameter of feed pumps .........................
Stroke of ditto
.........................................

BoUer:
Grate surface...............................
.. 4i square feet.
Fire-box.......................................
I(j£ square feet.
Tubes...............................................
.. 240 square feet.
Total .. ................................. .
... 256£ square feet.
Diameter of tubes.................. .
.. .. ljin.
Number of tubes.......................
..
..
200
Length of tubes between plates
4ft.
Weight of the whole machinery, with boiler,
shaft, screw, pipes, and water
3 tons.
Weight of fan and its engine ..
.. 1301b.

The official trials of the first of these boats took place on the
20th of August, 1886. At the time of the trial the average
speed attained during one hour was 13‘05 knots, with an average
of 483 revolutions per minute. The steam pressure was mamtabled without difficulty, and the vacuum at 2-Him During the
continuous trial the speed attained during three hours was
12 knots. “ These boats,” says our contemporary, the PortfcuiUc
des Machines, to which we are indebted for the preceding par
ticulars, “ are certainly destined to render great service to our
military marine. Similar boats able to run 13 knots for one
hour at least, and 10 knots regularly for a longer time with the
greatest ease, fitted with economic engines, would, it appears to
us, be of great service as pleasure boats.”

LOCOMOTIVE ENGINE, 1838.
our impression for February 6th, 1886, we illustrated one of
the great engines now working the Midland Railway express
traffic. By the courtesy of Mr. Johnson, locomotive super
intendent of the line, we are enabled to give on p. 6 an engraving
of one of the first locomotives used' on what was in 1838 known
as the Birmingham and Derby Junction Railway. The driving
wheels were 5ft. 6in. in diameter, and from this our readers can
deduce further dimensions.
In

AN EXPLODED PLOUGHING ENGINE BOILER,
We illustrate on p. 6 a ploughing engine which recently exploded
at Shippon, near Abingdon, Berkshire. A man and a boy were
severely scalded.
The failure resembles in several respects that of a traction
engine which took place some years ago at Maidstone. The
engine was constructed by Messrs. John Fowler and Co.-, Steam
Plough Works, Leeds, and the boiler had not undergone a
thorough examination for five years, although it had been
retubed. Several of the fire-box stays had broken from time
to time, and at last the strength of the box was so weakened
that it gave way, and a rent was torn in the outer shell at the
point marked witli a cross on our engraving, while the inside
fire-box wTas driven inwards.
It is noteworthy that the cylinders being fixed right over the
manhole, it was impossible to make any examination of the inside
of the boiler without taking down the engine.
The explosion was attributed to over pressure, as no means
were provided for preventing the safety valves from being locked
down by the spring balances. The necessity for the periodical
sounding of fire-box stays is demonstrated by this explosion,
which narrowly missed having disastrous results.

THE VYRNWY

MASONRY DAM—LIVERPOOL
WATERWORKS.

On page 10 we publish a perspective view of the works in pro
gress in the construction of the great masonry dam across a

narrow gorge in the valley of the Vyrnwy, near Llanwddyn. A
very large part of the dam is hidden more than 50ft. under
the ground, seen in this view, and although the engraving,
which is from a photograph by Messrs. Robinson and Thompson’
of Liverpool, gives some idea of the magnitude of the structure
as far as advanced when the photograph was taken—now about
six months ago—it really gives an inadequate idea in this
respect. For instance, it would scarcely be gathered from it
that the cutting in the distant hill-side into which the end of
the dam will be built, is a quarter of a mile from the foreground
of the picture, though it is quite that. We shall publish other
views in another impression, which will, further illustrate
the structure, and we shall at the same time give a general
description of the whole.
American Railway Accidents.—Two more fearful railway
accidents are reported from the States with the common American
accompaniment of roasting passengers alive by fire from stoves
and oil lamps.
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER.
PARIS.—Madame Boyveau, live de la Bangue.
BERLIN.—Asher and Co., 5, Unter den Linden.
VIENNA.—Messrs. Gerold and Co., Booksellers.
LEI TRIO.—A. Twietmeyer, Bookseller.
NEW YORK.- The Wii.lmer and Rogers News Company,
31, Bcekman-strcet.

minster, S.AV.—Friday, January 7th, 18S7, at 7.30 p.m.: Students’ meeting.
Paper to be read:—“Experiments on Steam Engine Economy,” by Mr.
Edward C. de Segundo, Stud. Inst. C.E. Tuesday, January 11th, at
8 p.m.: Ordinary meeting. Paper to be further discussed:—“The Use
and Equipment of Engineering Laboratories,” by Professor Alex. B.
W. Kennedy, M. Inst. C.E.
Society of Architects.—Tuesday, January 11th, at 7 p.m.: Ordinary
meeting. Paper to be read:—“Party Walls and Easements,” by Mr.
Ernest Farman, solicitor.
Chesterfield

CONTENTS.
PAGE

1
Wages in Great Britain....................................................................
..
2
A New View of the Resistance of Materials...........................
3
Abstracts of Consular and Diplomatic Reports
...................
4
Dredgers for Bristol and for the West Indies
...................
New Excavator, Osgood Dredge Company...................................
4
The Employment of Salt for the Removal of Snow
..
5
Railway Matters
.....................................................................................
5
Notes and Memoranda .............................................................................
5
Miscellanea .. .. .....................................................................................
Locomotive Engine, Birmingham and Derby Junction Railway
6
1838. (Illustrated.)...................................
............................................
6
An Exploded Ploughing Engine Boiler. (Illustrated.) .. ..
Triple Expansion High-speed Launch Engines. (Illustrated.)
Letters to the Editor—Lifeboats—Liquid Fuel—Railway Bridg
8
over the Riachuelo—Patent-office Amenities...........................
11
Lining Cisterns.............................................................................................
0
Mr. W. E. Rich.............................................................................................
0
French Triple Expansion Engine ....................................................
The Vyrnwy Masonry Dam in Course of Construction for th
10
Liverpool Water Supply. (Illustrated.) ...................................
Annual Article, 1887—
li
Civil Engineering of the Year ....................................................................
Mechanical Engineering of the Year............................................................ 13
Sanitary and Gas Engineering of the Year ............................................ 16
The Greatest Guns in the World............................................................ 17
Notes from Germany
.................................................... ........................... 17
The Iron, Coal, and General Trades of Birmingham, Wolver
hampton, AND OTHER DISTRICTS.....................................................................
17
Notes from Lancashire.....................................................................................
Notes from Sheffield .....................................................................................
Notes from the North of England............................................................ is
Notes from Scotland
.. ............................................................................. jj*
Notes from Wales and Adjoining Counties...................................
American Notes...................................................................................................... ls)
New Companies .. ......................... ,
............................................................ io
The Patent Journal.............................................................................................
Selected American Patents.............................................................................
Paragraphs—Torpedo Vessels of Europe, 4—American Kailway Acci
dents, V—Water Supply, 17—The “Union” Storage Battery, 17—
Navigation in Central Asia, 10—An Early Railway, 10.
Two-page Supplement—Dredgers for the Bristol Corporation
for the West Indies.

Letters relating to Advertisements and the Publishing Department of the.
paper are to be addressed to the Publisher, Mr. George Leopold Riche : all
other letters to be addressed to the Editor of The Engineer, 163, Strand.

The Institution

With this week's number is issued as a Supplement a Two-page
Engraving of Dredgers for the Bristol Corporation, and for the
West Indies. Every copy as issued by the Publisher contains
this Supplement, and subscribers are requested to notify the fact
should they not receive it.
’

The Engineer, January 7th, 1SS7.

Advertisements cannot be inserted unless Delivered before Six
o'clock on Thursday Evening in each week,

MEETINGS NEXT WEEK.
or Civil Engineers, 25, Great George-street, West

PUBLISHER’S NOTICE.
*

practical regularity, but regularity cannot be guaranteed in any such case.
All except weekly advertisements arc taken subject to this condition.

and

TO CORRESPONDENTS.
Registered Telegraphic Address “ ENGINEER NEWSPAPER.
LONDON."
*** All letters intended for insertion in The Engineer, or con

taining questions, must be accompanied by the name and address
of the writer, not necessarily for publication, but as a proof of
good faith. No notice whatever will be taken of anonymous
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containing these articles went out of print long since.
W. B.—It would be useless to publish your inquiry, for you might receive
fifty replies, all containing different suggestions. There are only two really
satisfactory methods of using water heavily charged with lime in a steam
boiler. The ffrst consists in heating the water in a separate vessel to a boil
ing temperature, when the lime, which is insoluble in hot water, will be
thrown down. The second consists in purifying the water by Clark's or
some such process; that is to say, add quicklime to it, stir well, and allow it
to settle. As for the rest, common carbonate of soda is as good as any
thing else to add to the feed-water, taking care not to use too much.
LINING CISTERNS.
(To the Editor of The Engineer.)
Sir,—Can any of your numerous readers tell me as to the best pre
paration for the covering of the inside of hot-water cisterns in which the
water is often at boiling heat, so that rust may be counteracted ? Will
ordinary lead paint serve the purpose ? Or will limewash stand the effect
of boiling water? The water being required for washing purposes, it is
important that nothing should be used that will discolour the same.
Manchester, December 29th.
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Midland Counties Institution

of

Engineers.—

Saturday, January 8th, at 2.45 p.m., at the University Buildings, Not
tingham: General meeting. Papers open for discussion:—“Notes upon
the Report of the Royal Commissioners on Accidents in Mines," by Mr.
A. H. Stokes; “Notes upon Safety Lamp Experiments, 20tli November,
1886,” by Mr. A. H. Stokes.

DEATHS.
On Wednesday, the 5tli January, at IS, Fopstone-road, South Kensing
ton, J. Arthur Phillips, M.I.C.E., F.R.S., aged 64.
On the 26tli December, the result of an explosion on board the steamer
Petriana, at Birkenhead, Ernest Augustus Fawcus, C.E., of Liscard,
Cheshire, the ninth son of Robert Fawcus, of Norbiton, Surrey, aged
27 years.
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1887.
If we except accidents, few things of engineering
importance are hurriedly brought about or accomplislied within a year; and hence, at the commencement of a new one, the old year generally seems to
have passed away leaving us more concerned with what
it has not done rather than with what it has. In looking
back upon the year 1886, almost everyone will be most
impressed with recollections of an ever present complaint
of trade depression. The year has ended, and the new
one commences with better prospects, and with proofs that
much of the talk about the unemployed is fallacious. So
much has, however, been written on trade depression that
it is unnecessary to recur to it. Various trade represen
tative bodies have found considerable trouble in giving
the Royal Commission on the subject any really satisfac
tory information, and in many cases inquiry lias forced
traders to admit that part of the want of trade is due to
their own shortcomings, while there are few trades
which have not benefitted by the introspection to which
depression has given rise. Engineering trades with the
rest, and more than some, have been forced to learn the
truth of what we have so often dwelt upon concerning a
want of readiness to make what foreign customers require,
instead of trying to make them require what it has been
the British custom to make. Some severe practical lessons
have been taught our manufacturers on this subject
during the past twelve months; and now that demand is
i
•, •
J
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reach the extended means of supply, it must
'je hoped that some of these lessons will not be readily
forgotten, and that the inertia of manufacturers will not
again so soon cause them to give their foreign rivals the
advantages which their superior readiness has in recent
years secured them.
Leaving trade questions, and turning to those which
have more seriously occupied scientific engineers during
the past year than formerly, it is noticeable that civil
engineers have given much more attention to questions
relating to the structural values of iron and steel as
ployed in bridges, and to the design of bridges as
affected by these considerations and by those of method of
construction. An important paper showing the tendency
of thought on this subject was read before the British
Association by Mr. W. Shelford and Mr. A. H. Shield,
and as we published this paper in our impression of the
10th September last, we need not do more than allude to
it as an exposition of the lines of design and construc
tion, which, as followed to a considerable extent by our
competitors abroad, are giving them great advantages over
our engineers and constructors, and the neglect of which
is yearly reducing the growth of our foreign orders
for bridge construction.
Not oidy has the British
adhesion to rivetted structures led to the absence
of the necessary appliances for the construction of pin and
link bridges; but the adoption of these appliances abroad
has established great foreign bridge works and a repu
tation for ability to do what we are supposed to be unable
to accomplish. In a measure this is right, too, for English
civil engineers are buying bridges abroad for the all
sufficient reason that they can get what they want un
fettered by adherence to old customs and at a lower price
than they can get an inferior article at home. The
rivetted system of structures has its place now as ever;
but it must be employed with more attention to fitness in
design, proportion, and work, and not exclusively, but
side by side with other systems.
English engineers
are also beginning to look more carefully and earnestly
into the questions which affect the stability of bridge
structures; especially as far as this is affected by the
stresses brought to bear upon them by the difference in
the nature of the stresses in different parts, and also
by change in molecular condition, the result of vibra
tory fatigue. With the ever-increasing loads and speeds
on our railway bridges, and with the necessity for
keeping down weights as much as it can be wisely done,
it becomes more and more important to study the resist
ance of their materials as affected by the conditions under
which they are employed. These conditions are not what
they were forty years ago, and we must therefore recognise
the impoi’tance of overhauling our rules of construction ;
and especially does it behove our engineers to insist upon
the recognition by the Board of Trade of the necessities
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imposed by modern development in structural require
ments, and the employment of modern materials both at
home and abroad. The restrictions at present in force
are antiquated, obstructive, and destructive of our reputa
tion and trade abroad. In this connection we must refer
our readers to the article by Professor Unwin on the
resistance of materials, which we published on the 10th
ult. and to that in the present impression.
To the writer of any part of this annual review of the
work that has been done, and of that which is in progress,
much of the pleasure that might attach to the task is lost
by its yearly sameness. This is less noticeable, perhaps,
in that part which deals with the more strictly mechanical
branches than in that which deals with the work of
what has so long been known as civil engineering.
This, however, lessens in a small degree year by year, in
proportion as the mechanical engineer invades this older
branch with new methods of construction, or new machines
and appliances with which to execute the work. Even in
the construction of docks, harbours, and breakwaters this
is specially noticeable; for with the powerful modern
machinery now available for executing all these, new
methods of construction are adopted, with the result that
works are much more rapidly carried out, if not at much
less expense. The “ Proceedings 33 of the Institution of
Civil Engineers afford indications of this direction of
change in engineering. Out of seventeen papers read and
discussed during the session 1885-86, at least half were
papers more of the mechanical and physical order than
of the kind that comprised the work of the civil engineer
before civilian engineering became so large a factor in the
world’s progress and occupation. Some idea of the extent
to which engineers afford work for others as well as them
selves may be gathered from the fact that on the 2nd inst.
the sixty-ninth anniversary of the Institution, there were
on the roll 20 honorary members, 1556 members, 2231
associate members, 488 associates, and 929 students, to
gether 5224, or an increase in the past year at the rate of
5^ per cent.
In railway engineering of the past year there has been
little to which special attention has been attracted. Pro
bably the most noteworthy piece of completed work is
the Severn Tunnel,1 which has occupied space in our annual
retrospect for many years. It has been one of the most
interesting of works to engineers, because attended by so
many and stupendous difficulties. With all these, how
ever, our readers have been made familiar, and we have
here only to mention thatthe first mineral train ran through
it on the 9th of January last, and showed how great is
the advantage gained by its completion by landing in
Southampton, before nine in the evening, a train load of
140 tons of coal that was cut in the Aberdare Colliery in
the early morning of the same day, the train leaving
Aberdare at 9'50 in the morning.'Regular mineral
traffic commenced on the 1st of September last. The first
passenger train passed through the tunnel on the 1st of
December last,3 and a passenger train service has been
maintained since; but the fast main line through traffic
into Wales, via the tunnel, will not commence until the
completion of the connecting lines a few weeks hence. It
may be noted that the first sod was cut in the commence
ment of this work in March, 1873. The Great Western
Company commenced the work itself, with Mr. Charles
Richardson, M.I.C.E., the projector of the tunnel, as the
engineer. Sir John Hawkshaw was appointed consulting
engineer some time later, in conjunction with Mr.
Richardson. Four times have the works and portions of
them been flooded. The Great Western Railway Com
pany had driven the headings from either end to within
120 yards, when, in 1879, they tapped a land spring on
the Monmouthshire side of the river, and it flooded the
whole of the workings in twenty-four hours. Negotiations
were opened with Mr. T. A. Walker, who undertook the
work from that time, and with powerful pumps got the
tunnel clear of water by November, 1880. The minimum
cover or thickness of river bed and rock over the tunnel
was then 30ft.—beneath the dip of the shoots—and the
maximum nearly 90ft. On the recommendation of Sir
John Hawkshaw the level of the tunnel was lowered 15ft.,
thus increasing the minimum cover between the river bed
and the crown of the tunnel to 45ft., and the maximum
to nearly 100ft. In April, 1881, considerable progress
had been made with the finished brickwork from the sea
wall shaft, when an irruption of water took place, and
mastered the pumps. A hole of about 10ft. square was
found in the marl at the bottom of the salmon pool near
the Gloucestershire shore. This was overcome by filling
in with clay puddle, and covering in with a mound of clay
puddle in bags, and the pumps rapidly cleared the flood
ing. The junction of the headings driven from either
side of the Severn was made in September, 1881, and
progress continued till October, 1883, when the great
flooding took place on the Monmouthshire side, where the
old spring of 1879 was again tapped, and the water poured
in at the rate of 17,000 gals, a minute—4ft. an hour—and
flooded a large portion of the completed tunnelling beneath
the river. With the aid of four new pumps the works
were again cleared, and the great spring dammed back by
the masonry and massive brickwork. In the same month
a huge tidal wave sweeping over the marsh on the Mon
mouthshire side, poured down a shaft, and flooded that
section; but this mishap was soon remedied, and from
that time the engineers successfully contended with the
land springs that have added so gi’eatly to the difficulties
of this the most remarkable tunnel in the world. Pump
ing machinery has been erected capable of removing
26,000,000 gals, of water per day. The total cost of the
tunnel has been about £2,000,000, the tunnelling alone
costing about £100 per yard. Pumping the great influx
of spring water now costs the company a large sum, but
as the water is good potable spring water, it must be
hoped that the company will eventually be able to sell it
for the water supply of a town or towns at no great dis1 The Engineer, 26th September, 1SS4; 11th September, 1SS5.
2 The Engineer, 10th January, 1S86, p. 47.
3 The Engineer, 3rd December, 1SS6, p. 449,
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imbued with Sir E. Watkin’s ideas as to the providential
concatenation of events which will connect his pre-ordained
existence in the world with the time when the silver streak
shall be no longer necessary for the protection of
England against foreign invasion.
Accounts which reach us concerning the Panama Canal
are still very contradictory,, but there seems to be no
doubt that vast numbers of men are employed on the
work, and an enormous quantity of money has already
been expended. The United States agent at Panama
sent in a much more hopeful report than has hitherto
appeared from any of the United States writers.8
He seems to be fully of opinion that there need
be no doubt about the completion of the canal, and
considers that, whether completed in 1889,. as M. de
Lesseps hopes, or a few years after, is, except perhaps to
M. de Lesseps, a matter of not much concern, as it will
when completed be of so much importance to. the world,
that a few years can have little effect upon so great a
result. Rapid progress is being made in the construction
of the Isthmus of Corinth Canal,y between the bay of
Corinth and the AEgean Sea—a very deep cutting, chiefly
through chalk, which is being made under General Turr,
who expects to get the work completed this year, and the
canal opened early in 1888. Arrangements have been
completed between the Suez Canal Company and the
Egyptian Government, under which the latter receives
£80,000 for the land necessary for widening the Canal to
144ft. between Port Said and the Bitter Lakes, and to
213ft. between these lakes and Suez,, and it is expected
that this work will soon be commenced.. The proposed
Manchester Ship Canal has passed through some remark
able phases during the past year. A contract for the
construction of the canal and all the works connected
with it was let in July to Messrs. Lucas and Aird for
£5,750,000; but when, a week or two afterwards,
Messrs. Rothschild invited public subscription of the
necessary capital, practically no response was made,
and even Lancashire showed no interest in the under
taking, although permission had been obtained to pay
interest out of capital during construction. Another
attempt is to be made to obtain the necessary money,
but the promoters are reconsidering the whole sub
ject.
It is to be feared, however, that unbelief in
the financial success of the scheme has obtained strong
hold, and much difficulty will be experienced in showing
shippers and importers not immediately on the canal that
the cost of freight will be less than by railways, the
owners of which have up to the present time succeeded in
their efforts against the Canal in public influence, though
not in Parliament. The twenty-five Manchester capitalists
whom the Mayor of Manchester called together to investi
gate and report upon the soundness of the undertaking
were not very likely to be chosen from those who hold
the views which are general in Liverpool and many other
places, and the Mayor must himself have seen how
very transparent was his explanation of the failure of the
Syndicate to secure money, namely, that the moneyed
people of Manchester were not sufficiently conversant
with the facts to give them confidence in the undertaking.
If the public subscription depends upon a better know
ledge of the scheme than that possessed by the capitalists
of Manchester, it will take a long time to get it. The
arguments of the promoters must, moreover, be modified
if anything is to be done. They must argue upon the local
and .special merits of the Canal itself, and not spoil their
case by false analogies to the Suez or other works which
are not a bit analogous in any sense, and can afford no data.
In almost every country of Europe except Great Britain,
inland navigation has received continued support from
past times to the present, and as much attention is paid
to it now as in years gone by. A proper distribution of
traffic makes it possible for railways and canals both to
earn profits and for traders to secure much more reason
able rates than can now be had in England for heavy
goods. For a large portion of the heavy traffic the extra
time consumed on the waterways is a matter of no import
ance, while the advantages beside the economy of water
carriage are numerous. Our inland navigation, our canals,
are fortunately the subjects of considerable attention and
solicitude, and we may hope that some engineering talent
will be brought to bear in conjunction with action of the
canal traders, so that the existing canals may be made
adequate to modern requirements, that new canals may
be made; and the Great Western and London and NorthWestern, and the Staffordshire railway companies maybe
led to see the folly of their obstructive action in connec
tion with the canals they control—about 1436 miles—and
may be forced to permit traders the advantages which
their competitors abroad enjoy. The Railway and Canal
Traders’ Association may be able to do something towards
this. In Brussels it lias again been proposed to make
that city a seaport by means of a canal, and an English
syndicate prepared plans and estimates; but Brussels
thinks, if it is done at all, Belgium ought to do it. A
new scheme for the old project of making Paris a seaport
lias been brought before the Minister of Public Works by
M. E. Labadie, but without result. The project proposes
extensive canalisation of the Seine and numerous new
canal works by way of short cuts across the numerous
long loops in the line of that river. In France much is
being done in canal improvement; and the German Par
liament has given consent to the construction of the
Rhine-Elbe Canal, which will connect Dortmund and the
Lower Ems, and provide water carriage way from a great
manufacturing district to the North Sea, thus helping
again to strengthen our competitors. The cost of this
canal will be about £300,000, and about one-third of it
will be provided by the coalowners of the Dortmund dis
trict. The canalisation of the Moselle is much talked of,
and large sums of money are being expended, and to be,
expended, in the improvement of the channel of the
.. .
4 The Engineer, 7th December, 1883, p. 450; 2nd January, 1885, p. 10: Middle Rhine.
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Canal projects are numerous in the United States,

tanee. Already some steps have been taken towards the
formation of a company for this purpose, and with the
object of obtaining the water for Bristol, and ultimately
as a Corporation scheme. Negotiations which had some
time ago been opened between the Corporation and the
present Water Company failed, but it is desired in Bristol
that the Corporation si urn Id have the control of the water
supply of the city, and a Bill which has been drafted with
a view to the Severn Tunnel supply contains a clause
enabling the Corporation to exercise all the powers of the
Act on payment of the cost and expense incident to
obtaining it, and sums expended by the company in ex
ercise of its powers, with 5 per cent, interest. The pro
posed capital is £480,000, in 48,000 shares, with borrowing
powers to the extent of £120,000. When, however, at a
recent meeting, a resolution in favour of the scheme was
moved and unanimously carried, another was carried
requesting the Corporation to avail themselves of the
provisions of the Bill, and suggesting to them the desir
ability of reopening negotiations with the existing Water
Company, for the purchase of their undertaking by the
city upon equitable terms. If the tunnel supply scheme
brings the Bristol Water Company down on its knees,
will the former be wanted ?
The Mersey Tunnel4 was opened by the Prince of Wales
on the 19th of January last,5 and the traffic it has attracted
has very materially reduced that of the great ferries, which
developed from a small origin nearly eight hundred years
ago. The work was commenced in 1879, and the boring
from either side—much of which was done by the Beau
mont boring machine—met, and a through passage was
made, on the 17th January, 1884, the distance from shaft
to shaft on either shore being 1770 yards. The tunnel is
of large size, 26‘ft. in width and 23ft. in height—19ft.
above the rails—and is in red sandstone. The tunnel is
enlarged for the two shore-end stations, James’s-street,
Liverpool, and Hamilton-square, Birkenhead, to 50ft. 6in.
wide and 32ft. in height, for a length of 400ft. The
stations are large, and are reached by stairs and by large
lifts, designed by the late Mr. W. E. Rich, and constructed
by Messrs. Easton and Anderson.
The lift-rooms are
20ft. by 17ft., and lift about 100 passengers at one time.
Sir C. Douglas Fox and Mr. James Brunlees were the
engineers of the work, and Mr. Waddell the contractor.
Amongst the proposed tunnels is one under the North
umberland Straits,6 with a view to giving all year round
communication between Prince Edward’s Island and the
Canadian mainland. A survey of its bed has been made,
and it is proposed to lay an iron tunnel along this by a
method which has been much talked of in America, and
which consists in forming a tube across the bed by adding
sections within a big shield which is hauled across the
bay or river till it reaches the other side. A “submarine
tunnel and tube company” in New York undertakes to
lay a tunnel across the Straits in this way, and there does
not seem to be any difficulties sufficiently great to prevent
the construction of submarine tunnels in this mechanical
manner. An interesting application of modern refrigera
ting machinery has been made in constructing a tunnel
through the gravel ridge which separates the two parts of
Stockholm.7 Much trouble was met with in consequence
of the difficulty of working in loose wet gravel under a
hill partly covered with houses which might have been
damaged by any settlement; a cold air machine was em
ployed and the gravel frozen some feet in depth every
night. By this means the tunnel was successfully com
pleted.
A tunnel under the Sound between Denmark and Sweden
is projected, and the respective Governments appear to be
favourable to the scheme, but at present nothing has been
settled. Several projects for another Alpine tunnel have
for some time occupied attention. The object is primarily
a new direct route from Paris to Milan. Three rival lines
for the tunnel have been pressed forward for support;
one the Simplon route, a second the Mont Blanc route,
and the third the Great St. Bernard route. This rivalry
has delayed the acceptance of either, but the Simplon
route seems to be for many reasons, except political, the
best, and the choice only now lies between it and the St.
Bernard. The latter would be the shorter tunnel, con
siderably, the length being 9485m. as against 20,000m.
under the Simplon, but it would lead to Turin and thence
to Milan, and it thus loses what the Fi’ench desire,
namely, the shortest and most direct route in competi
tion with the St. Gothard, which they imagine gives
Germany so many advantages.
Milan is, moreover,
within easy distance of Venice and Trieste on the one
hand, and thence, by connecting lines, with Bulgaria and
Turkey; and on the other hand it is on the direct route
to Brindisi. That in itself is a very weighty considera
tion, for even at present the goods and passenger traffic
vid Brindisi is exceedingly large, and it is easy to see how
it would greatly increase if a more direct route were
offered into Germany and France than at present exists;
and this route the Simplon would undoubtedly supply.
The opinion of those who are most competent to give one
of any value, is that the Simplon will ultimately triumph;
though, owing to the present state of feeling in France,
the projectors of the St. Bernard may be able to keep
their scheme before the public for some time, so long as
they harp upon the strategic value of it over its rival.
The construction of both lines simultaneously is proposed,
and if the money can be procured there is no reason why
it should not be, for each line would have its own parti
cular value, and serve districts that are now unreaclied by
the iron road. The more tunnels Switzerland allows into
her territory the more will she be exposed to foreign
invasion, and that she knows this is proved by the vast
sum of money that is being spent in fortifying the Swiss
end of the St. Gothard. The Channel Tunnel Company
is still expending money on its project, apparently
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including one 200ft. in width from Chicago to the Illinois^
River, and affording communication between the Mississippi
and Lake Michigan; one to connect Lake Winnipeg with
the Canadian lake system, so as to tempt Canadian north
west traffic southward. In this the Red River would be
utilised and communication will be opened up from the
Mississippi through the lakes to Saskatchewan and
Hudson’s Bay country. In Europe the ship canal from
Kiel to the Elbe mouth, by which German shipping will
avoid the Danish coast, is the most important one in hand
from a commercial.and from, strategic consuffirat ion's,
In the construction of the Preston Docks - in connection
wi th the Ribble Navigation-works,1 0 considerable progress
has been made by the contractor, Mr. TV A. Walker,
although great complaints -are rife concerning—the very
large expenditure on these docks, whilst comparatively
little has been done in the extensive Ribble training and
deepening works. There has been a good deal of meddle
some outside discussion and reporting in the matter, and
although it may be true that in some respects sufficient ex
perience in such works was not brought to bear on the
scheme at its commencement, there can be no doubt that its
execution is in the most able hands. The dock is 40 acres
in extent, and there is an entrance basin of eight acres,
and a lock 600ft. in length, with three pairs of gates,
which are being constructed on the spot. The works
were commenced just two years ago; the period for com
pletion is two and a-lialf years from this date. The
diversion of the river is about three-fourths finished, a
fine channel a hundred yards in width, and much deeper
than the old channel of the river, which is to be partly
filled in with spoil. A very large portion of the concrete
walls for the locks and basin is completed, and the whole
is being constructed in concrete. More tthan half the
excavation for the whole of the dock - and the river
diversion has been done. The only part that is behind is
the dredging of the river channel from the dock to the
sea, a distance of about twelve miles, and this is the
work which it is contended ought now to be nearly
finished, because the docks are of very little use until it
is done. This work is being done by the Corporation and
not by contract. They have purchased two fine dredgers
from Messrs. Fleming and Ferguson, of Renfrew, and
are getting a large fleet of hopper barges and tugs. One
dredger and about half the hoppers are at work. They
only commenced work, however, about two months ago,
and of course have made little impression on the large
quantity—about six million cubic yards—which they have
to dredge.
In the construction of railways very little that calls for
any special remark has been accomplished in the year.
The railway Bills in Parliament in 1885 were fewer than
for some time, and those presented in 1886 for the coming
session are still fewer; and none.of them present any
special features. Abroad there are projects which are,
however, in the present year not likely to interest
English engineers much, except perhaps some of those in
our Colonies. In different parts of Austria several lines
are in progress, and the transcontinental line still occu
pies attention; attempts have been made to get the
South Australian Government to agree to permit its con
struction by private enterprise; but before the House of
Assembly broke , up the . following.... proposition was
approved:—“(1) That it is expedient that the Transconti
nental Railway should be forthwith - continued from its
present terminus in South Australia proper to Pine
Creek, in the Northern Territory. (2) That it is expe:
dient that the same should be constructed by the State or
private enterprise. (3) That an address be presented to
his Excellency the Governor, praying him to appoint a
Commission to consider the matter and report.” As the Government are against the creation of a monopoly, and
as the value of the line is admitted, the work of the Com-.
mission can be little other than to suggest means of •
obtaining the necessary money' A good deal of interest
is shown in the proposed Midland Railway of Western
Australia. Of the country to be traversed by this line,
Mr. R. Waddington has . published . some short but
interesting descriptions.
...
The Winnipeg and Hudson’s Bay Railway, which has.
for its object the better development of Manitoba and
the North-West territory of Canada, and the" shortening,
of the route from the great wheat-growing and cattleproducing districts of the United States and Canada to
Great Britain, has made some progress. Contracts have
been entered into for a considerable portion of the line,
and the first forty miles fi’om Winnipeg have been
graded. For this length steel rails have been sent out ■
from England and are now being laid under the superin- '
tendence of Sir Frederick Bramwell and Mr. W. Shelford..
The Transcaspian Railway was opened in July as far as
Merv, and as a strategic line is perhaps of more import
ance to us than any line opened for some time. There are
altogether 63 stations from Michaijoysk, on the bay of
that name on the Caspian, right through the deserts and
oases of the Transcaspian, across the Amu-Darya and
Bokhara to Samarcand. These do not include the branch
of 25 versts, made from Micliailovsk along the Caspian
coast to Ousun Ada, in order to have deepwater for the
connecting sea service, and . to avoid the .reshipment
formerly necessary between Krasnovodsk -and Michail-■■■
ovsk. The distances between these stations vary from 15 j’.
to 33 versts, being in most cases from 22 to 25 versts.
The whole distance of the line when completed as far as
Samarcand will be 1335 versts. Russians may travel by
this new railway right through the Transcaspian Steppes,
over tRe. pxus, and from one side of Bokhara to the other,
cpffiing out at Samarcand, in about a day and a-lialf.
The article in the Treaty of Peace of July, 1885,between France1 and China, by which it was understood—not
demanded—that China, should give French contractors the i
preference when China commenced to construct railways,
caused a'g6o:d deal of stir during the year, and so far led
people.to think that China meant to begin railway work,
that Americamand German companies sent out representa-
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tives and expended large sums; an American agent, j
General Wilson, going so far as to make a tour through |
the Upper Hoanglio valley, and to prepare plans for railwavs, for which °he got the thanks of the Chinese ministers and the assurance that they did not contemplate
railway construction.
*
The'Euphrates Valley Railway scheme has, as usual,
cr< >pped up and been trotted out, but gets no further;
while the latest scheme relating to the same country is
that of a Frenchmen, M. Eude. It has lately been laid
before the Academy of Science. M. Eude proposes to
cut a canal through Syria and Persia, and thereby unite
the Mediterranean with the Persian Gulf.
It would
start from Antioch, opposite the island of Cyprus. A
portion of the Orontes would be canalised. The most
difficult part to execute would be cutting through the
mountains leading to the Euphrates, which would also be
canalised as far as Babylon. From that town to Bagdad
an artificial canal would enable ships to reach the Tigris,
Finally, the Tigris and Cliatel-Arab would be canalised
up to "the Persian Gulf. The Paris, commenting on the
project, fears that England would object to it unless she
had command of it.
Her jealousy would not allow
France to monopolise it. However, “generous France,
in the interest of progress and humanity, would probably
cede the brilliant idea to England, if she would only consent to carry it out.”
The proposed Congo Railway fell through during the
year, the Syndicate and the Congo State Government not
being able to agree as to terms. There is, however, little
doubt that this project will again come forward in London,
and before long several other railways in Africa, especially
between the Kimberley district, the de Kaap mining
district, and the East Coast.
In South America, wrorks of public utility have made
considerable progress.
In Brazil the Bahia and San
Francisco Railway extension to Timbo has been almost
completed, the Bahia Central Railway has been finished,
and several other railways owned by private companies
have .also been extended. During the coming year the
harbours of Bahia, Pernambuco, and Santos will be commenced. In the Republic of Uruguay, amongst the works
connnenced during the past year are the new port for the
city of Montevideo, and the extension of the Central
Uruguay Railway to the Rio Negro. Numerous railway
works are projected. In the Argentine Republic, the
Great Southern Railway has received an accession of two
important branches. The extension of the Buenos Ayres
and Rosario Railway has been completed to the city of
Rosario. The Buenos Ayres and Pacific Railway has also
been opened to public traffic throughout, and its connecting link with the capital is in course of construction,
Amongst the works about to be commenced ai’e a harbour
for Buenos Ayres, and railways in the Provinces of Entre
Rios, Santa Fe, Mendoza, and others. In Peru public
works have made little or no progress, the country having
as yet not recovered from the influences of the late war.
Amongst the works projected are the completion of the
Oroya Railway to the celebrated Serra de Pasco silver
mines, and railways from the capital to Pasco and
Ayacuclio. Also the development of the petroleum
industry, which is of an extensive and valuable character.
In Venezuela, the public works inaugurated
during the past year are the La Guayra Harbour Works
and the Central Railway of Venezuela. Amongst the
public works projected are the Porto Cabello port works,
the Bruzual Railway, and other railways.
The great Forth Bridge11 has made considerable progress
during 1886, and it is expected that it will be completed this year. The Tay Bridge is nearing completion,
and if opened by the 25tli September, it will be the
second time in ten years that the Tay has been crossed by
the longest bridge in the world. The old bridge was
opened on the 25tli September, 1877, and wrecked on
28th December, 1879.
The great bridge over the Hooghly,IS for the East
Indian Railway, is nearing completion; the second of the
two great 420ft. girders was successfully placed in position on the 13th ult.; and the Sukkur13 Bridge has had
its rehearsal erection on the Isle of Dogs. The latter
bridge has the distinction .of being the ugliest bridge
ever constructed. The Municipal Council of Paris made
a choice last June of a metropolitan railway, the route
being one which will involve about half its length in
tunnelling, about one-third in cutting, and the remainder
on viaducts. It includes a line for traffic like that of our
underground lines, and other lines for connecting all the
main lines.
Tramway constructors have had a good deal of work
during the year, though not so much as in 1885 or 1884.
There are about 870 miles of tramways in this country,
of which there were 752 in 1884. Steam has been put on
some lines and taken off others after extended trial.
Cable tramways are being laid in Birmingham, and the
system is gaining support, although few more lines will
probably be worked upon it until more experience has
been gained in this country. Experiments are still being
made with electrically-worked tram-cars, considerable
experience with one form of which has been gained with
the Blackpool lines,11 and on the Bessbrook and Newry
Tramways1 s with another system.
At present it is
difficult to say which of the several systems of working
electrically will be adopted—that which employs secondary
batteries, or those with conductors on the ground as with
the Bessbrook and Newrv, or underground as with the
Blackpool. The trials carried out last year at Antwerp
secured some valuable information relative to different
systems of motors, but they were not sufficiently repre
sentative of the various conditions and circumstances of
tramway working to be of more than comparative value.1 0
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The Rowan steam car gave the greatest amount of satis- has been due far more to individual mental capacity than
faction and received a gold medal, but the preference and to the results of training or education, yet that, lacking
the highest award was given to a Belgian car worked by training and education, the men who make advances are
means of secondary batteries. The latter system has the very few in number. In other words, great natural
one advantage that every car is provided with its own abilities will supply lack of book learning ; but the man
motor, and is so far complete and can work on ordinary who has small ability and little learning makes no progress
tramways; but all are not yet agreed as to the ability of whatever. The learning most suitable to the mechanician
secondary batteries of moderate weight to stand the heavy j is a speciality which cannot be derived from books or
jarring which tramway service involves.
Concerning lectures, although both extend, develope, and supplement
tramways and light railways much might be written, it. It is the absence of such a special training which beyond
There is no doubt that much might be done in working question renders the inventive work of the world at large
light railways or tramways with light stock if the system so unfruitful. Since the Patent Actof 1883 came into existcould be carried on with less unremunerative capital than ence an average of about seventeen thousand inventions
is at present always called for to pay for the expensive pro- per annum have found their way to the Patent-office. We
rnoting and non-paying services.
There are many dis- shall probably be over the mark if we say that 1 per cent,
tricts in which an economically constructed and equipped of these inventions has been used for any purpose
omnibus service -would be profitable if the cost -were or in any way. Indeed, it is well known to all those who
represented by that actually paid for construction and are familiar with the progress of mechanical engineering
working; and many of the little branch lines in this that cheap patents have done inventors practically no.
country which are now only suckers on the main lines, good. We have always argued that an invention likely
instead of feeders, might be made into paying lines if to be of service was worth spending £25 in patenting,
worked as steam tramways.
Nothing has occurred during the last three years to make
In the construction of waterworks, and especially for us alter our opinion. An immense flood of rubbish has
supplying small towns, a good deal has been done in the been poured into the Patent:office; but the great army of
past twelve months, as our pages have shown, but much inventors, who we were assured were only prevented by
more ought to be done, and will be done, in this direction relentless fate and an oppressive patent law from revoluwhen the Local Government Board is less cumbersome tionising the world, have achieved practically nothing. We
and less desultory in carrying out its work, and when the cannot stop to dwell on this subject now; but we may
manufacturers of small motors and pumps are more alive point out that the failure to win victories has not been
to the simplicity and economy with which villages coidd due to the want of fields in which to conquer, as will,
be provided with the necessary plant and piping. In perhaps, be admitted by most of our readers if they will
towns the pomp and circumstance of the usual mode of follow us a little fui’ther, even if they are not ready to
procedure is necessary, but in villages almost all this can concede the point now.
be dispensed with.
The jmst year has, perhaps, been more remarkable than
In large towns, and especially in those in which the its predecessors for the energetic attempts which have
demand for water is reaching the limit of supply, much been made to effect economies in production in every direcremains to be done by judicious application of the waste- tion. To go at length into the consideration of a subject
prevention system and waste-water meters. The public so widespread and of such tremendous importance would,
is gradually learning that this does not in the least mean of course, be out of the question within the space at our
a reduction in the quantity available for each house, but disposal. We can do little moi’e than touch the fringe
only a reduction of that which at present goes to waste, of it.
chiefly underground. There are towns in which there is
In railway work the desire of all locomotive superinat present fear that new sources of supply will have soon tendents is to reduce working expenses and to maintain
to be looked for, but in which that might be postponed efficiency. The demands of the public and the competition
for many years by preventing, as has been done at Brad- for traffic, on the other hand, continually tend to augment
ford17 and elsewhere, the enormous waste which at present these expenses. The public ask for larger and more
goes on. London is one of the most conspicuous examples comfortable vehicles, and higher and higher speeds. The
of this.
percentage of dead weight augments. It has been found
During the year a great deal has been heard of the that, on the whole, large and heavy engines are more
bacteriology of water, and Dr. Koch’s method, instead of economical than smaller and lighter machines; and this
superseding the volumetric and gravimetric analysis, as it we say while holding that in many cases weight has been
was proposed to do, has been found to be something like pushed to extremes without securing any corresponding
a fifth wheel to a coach for most purposes.
It has advantage. Steel rails have rendered it possible to use
succeeded in creating some alarm, but people will get over with success and economy weights which without their
this, and estimate the value of its cause much as they do aid could not have been adopted; such, for example, as
now the “ previous sewage contamination ” pretensions. 19 tons on a single pair of drivers. Great dimensions
The micro-organism method has proved too much, and secure, as a rule, economy,in repairs of engine, and cerhas shown itself useless in potable water questions. By tainty that time will be kept. But they do not necessaits aid micro-organisms have been discovered in numerous rily entail economy of fuel; and in pursuit of this the
samples of well water, which could not possibly have been compound system is now being tried on various railways.
contaminated in any way, and which would have been Concerning the results obtained by Mr. Webb, we have
declared good if judged by the results of a chemical nothing to add to what is already known. Our own peranalysis. On the other hand, water which, after a sonal experience contradicts certain statements made to
chemical analysis, would have been considered unfit for the effect that his engines cannot run at high speeds. As to
drinking, and which was, as a matter of fact, polluted their comparative cost for repairs, oil, and fuel, nothing is
with sewage matter, has in some instances been found accurately known outside Crewe. Mr. Webb is satisfied
remarkably free from bacteria that had reached develop-with them, and he ought to know best.
ment. The conclusions which might be drawn from such
Following Mr. Webb very closely in point of time, Mr.
an examination are, in fact, generally the very reverse of Worsdell, while locomotive superintendent of the Great
those arrived at by the aid of an analysis, and the latter Eastern Railway, built several compound engines on
must at present be considered the only criterion in judg- Worsdell and Borrie’s patents. One of these has been
ing of the purity of a specimen of water.
illustrated and fully described in The Engineer for
Amongst the works for water supply, that on the largest May 15th, 1885. Mechanically these engines have been
scale in progress in this country is the Vvrnwy18 reser- perfectly successful.
The coal accounts show that
voir and dam for the Liverpool supply. Of this we publish they burn about 4-|- lb. less coal per mile than other
this week the first of some engravings and particulars, and engines, non-compound, working similar traffic.
Mr.
need not dwell on them here. In America, some large Worsdell, since he lias assumed the post of locomotive
works are in progress, including extension of the New superintendent of the North-Eastern Railway, has built the
York supply, involving the construction of a very large first compound goods engine constructed. This we regard
high dam, and a new Croton Aqueduct, with which con- as a most interesting experiment, because we have always
siderable progress has been made during the year, and a urged that it is in goods engines compounding will do
good many lives lost.
*
most good.
We shall illustrate and describe this engine
In the construction of the Cant Clough reservoir dam fully in an early impression. It presents more than one
for the Burnley Corporation a dead-lock has occurred novel feature. We recently rode from York to Darlington
owing to the refusal of the contractor—who will be on this engine with a load of forty-seven wagons and
responsible for the security of the dam for some time—to brake vans, of which seventeen were empty. °The discontinue with the work as at present ordered. The trench tance, about forty-one miles, was done with" ease in the
for the puddle centre of the dam has been sunk to a great allowed time, a little under two hours, with two stops
depth, 160ft. to 190ft., and an enormously heavy timbering for signals. The performance of the engine left nothing
has not only become necessary, but has constantly to be to be desired. Steam was easily maintained at 1301b.,
renewed or reinforced. The contractors say that the and this with an abnormally large blast pipe. The coal,
strata even yet reached is not sufficiently water-tight ; too, was North-country small, and required careful
and that if the puddle wall be proceeded with the water handling to prevent smoke. The engine has been too short
will permeate and endanger the dam. The engineer is a time taking its turn in regular work to permit much to
equally satisfied that there are no grounds for such fear, be said concerning fuel; but roughly speaking, the saving
and both contractors and engineer have had reports from appears to be about a ton and a-quarter per week, as comoutside strengthening their opinions respectively. Mean- pared with the best goods engines of the normal type
while the works are stopped.
doing the same work. Mr. Worsdell has also built a
During the year some costly experience regarding sea- very fine compound express engine, which we shall
wall anti groyne construction has been afforded by the illustrate; but this engine has only just begun to work
heavy storms, and much of it goes to prove the unsuit- the Scotch express from Newcastle to York. On its first
ableness of solid groynes in many situations. In many regular trip a speed of sixty-nine miles an hour was easily
places the mistake has been made of erecting a few very obtained with the regular train, two minutes being saved
heavy and costly groynes, when what is really required is between Newcastle and Darlington. Nothing more can
a large number of small groynes or a sea wall. Some be said as to economy at present than that the engine
useful suggestions for new methods of using concrete for keeps steam at 175 lb. with ease, and that it appears to be
harbour and shore works were made in some papers light on coal.
recently read before the Institution of Civil Engineers.
On the Great Western Railway Mr. Dean has for some
In dealing with the progress of mechanical engineering, months been experimenting with two four-cylinder
it is always advisable to consider the future in the light tandem compound locomotives, but owing to various
of the past, for from the past we learn what our wants are, circumstances, delays have unavoidably occurred; and as
11 The Engineer, 1st January, 1SS6, p. 12.
and to the future we look for the means of satisfying the engines are not yet in regular work, it is impossible
and Sth February,’p3153JanUary' ^ P‘ 62113th Febmar-V’1S85’ P* 124 =
them. The history of mechanical science proves unmis- to say any thing about their relative economy. Mr. Holmes,
13 The Engineer, 30th July, 1886, p. S3.
takeably that while the progress of the mechanical arts of the North British, has also been experimenting with a
14 The Engineer, 1st January, 1886, p. 4.
Y ThTenc,inker, 26th November, isso, P. 431.
tandem hicomotive,illustratedinourpageson the22ndOcto15 The Engineer, 8th January, 1SS6, p. 29.
18 Thk Engineer, 15th January, 1SS6, p. 42 ; 5th February, p'. 99 ; 4th
• He states that this engine is about 2 lb. per mile better
13 The Engineer, 29th January, 1SS6, p. 87.
June, p. 439.
than the newest normal engines that he has built, and 5 lb.
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better than the older engines. This sums up all that can
be said about compound locomotives in this country. Abroad
they are being tried under various conditions, but the infor
mation we have been able to obtain concerning their per
formance is too vague and indefinite to possess any value.
It is probable, however, that the problem will be solved one
way or the other during the ensuing year. It is worth
while to quote here the opinion of a very able locomotive
superintendent, in charge of a great line in the North; and
Ave do this with the more pleasure that, as will be seen,
lie endorses our view that it is with heavy goods traffic
the advantage, if any, is to be gained by compounding:—“ The pioneers of compounding have commenced at the
wrong end of their work. I have pointed out from the
beginning that, if any gain could possibly be obtained, it
would be by constructing an engine to work mineral trains
long distances, where the load is constant, and the propor
tions of the cylinders could be arranged so as to make the
best use of compounding; but for passenger express, or
trains where the load is intermittent, it is, in my opinion,
a delusion and a snare, and I am not inclined to attempt
to ‘ leave the substance and follow the shadow.’ I have
no hesitation in saying that a simple engine of the modern
type, built at the present day, costs less for up-keep, less
for fuel, and gives more satisfaction in every way, than
any compound that has yet been, or is likely to be, intro
duced. There is yet considerable room for improving the
locomotive engine, but it is not in the direction of com
pounding.”
Many of the railway companies are developing their
constructive resources. Thus the Lancashire and York
shire Company has in hand a splendid set of shops
near Newton Heath, and Mr. Aspinall, recently loco
motive superintendent of the Great Southern and Western
Railway of Ireland, has been appointed chief mechanical
engineer of the line—a new appointment on English rail
ways. For the last four years Mr. Drummond, of the
Caledonian Railway, has been busy extending, rebuilding,
and reorganising the works of the company at St. Rollox,
and they are now completed with the exception of the
ofiices still in progress. During the half-year which ends
in January, 1887, fifty new carriages were turned out,
fitted with gas, and heated by exhaust steam, with which
the company has had several trains running the last two
winters, with results so satisfactory that Mr. Drummond
is now fitting up the whole of his trains to be heated by
this means. It is to be hoped that southern companies
will see their way to follow his example. Twelve large
engines have been built for goods traffic and six for pas
senger. The two engines that were on view at the Edin
burgh Exhibition have been delivered to the company.
The sand blast has proved so successful that its use is being
extended. It will be remembered that this sand blast consists
in blowing sand under the driving wheel with a small jet of
air taken from the Westinghouse compressed air reservoir.
In The Engineer for February 6th, 1885, we illus
trated the splendid express engines built by Mr. John
son for the Midland, with 19in. cylinders and 26in. stroke.
These engines have been found deficient in heating sur
face, and in new engines of the same type Mr. Johnson
has given 250in. of extra surface with the best results.
It is, as we have pointed out ere now, of no use whatever
to give the ordinary class of locomotive engine-driver a
big cylinder and tell him to work it expansively. He will
not do it; and the result is that, to use a very expressive
phrase, he “runs his engine out of breath.” We seldom
or never hear of an engine failing to do- its work because
the cylinders are too small for the boiler. On the other
hand, all experience goes to show that engines fail con
tinually by having too small a boiler for the cylinders.
One of the causes of the continuous success which has
attended Mr. Stroudley’s locomotive practice on the
London and Brighton Railway is that he never spares
heating surface. A big boiler means economy of fuel
and certainty of working under all conditions of train
and weather.
As regards railway carriage and wagon work, there is
nothing novel to record. All experience seems to be in
favour of the use of iron or steel under-frames in lieu of
wood.
A good deal has been heard during the past year con
cerning automatic couplings for goods wagons, and various
experiments have been carried out with different systems.
We have said little on the subject, because we do not, we
confess, believe in the system. The difficulties which
would be encountered in introducing a good coupling,
supposing one existed, would be enormous; and as it is
very improbable that oidy one would be adopted out of the
scores which are ready for trial, each company—nay, each
wagon owner—would adopt something different from any
one else, with a result which may be better imagined than
described. But beyond all this, the whole problem has
been solved long ago on the North-Eastern by the use of
an ash pole with a peculiarly-shaped hook on the end. A
little dexterity, easily acquired, is needed by the shunter
using this simple instrument. As to its success, it will
perhaps suffice if we say here that at a recent competition,
shunters armed with these poles easily beat the mechani
cal couplings in time and certainty. It is much to be
desired that the use of the pole should be extended. It
is, we are happy to say, gradually finding its way on to
other lines.
Concerning the progress made in railway brakes, we
have little or nothing to add to the information on the
subject with which we have kept our readers supplied.
All the brakes which enjoy favour have been illustrated
in their most recent developments in our pages. We see
no reason to alter the opinion we have steadily expressed
for years, namely, that while two or three other brakes
are capable of doing good service, no brake in use is
perfect, complete, or satisfactory all round as the Westinghouse automatic. The great defect in this brake has been
the bursting of the hose pipes, due mainly, we believe, to
the “ perishing ” of the canvas. We understand that this
difficulty is in a fair way of being completely overcome by
twoor three methods. OntheNorth-Easternthe hoseisnow
wrapped with tarred twine, and the results have proved
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eminently satisfactory. We fancy, although we may be
wrong, that the trouble has been from the first more one
of money than anything else, the outlay on hose pipes
required to fit up a great railway system throughout being
considerable.
We have been able to do little more than glance at a
few of the more prominent features of the mechanical
engineering of railways. We have now to indicate
directions in which improvements are needed. First
among these comes communication between passenger
and guard. It ought to be possible to do this by telephone
much better than it is done now. The warming of rail
way carriages still remains, as a system, wretched in the
extreme. Nothing can, perhaps, be worse than the hotwater foot-warmer, save, perhaps, its universal absence
on metropolitan lines. We trust that the system of steam
heating may be rapidly extended; there is nothing what
ever to preclude its universal adoption, save expense, and
that is not heavy. Although the block system works
well, it is not perfect, and a snowstorm or a fog renders it
useless.
Improvements are wanted in sound signals,
calculated to take the place of visible signals in fogs.
Very little has been done in this direction, probably
because it has not yet been taken up by any competent
railway man. A good sound-signal system would prove
of very great value on metropolitan lines, and it does not
appear to us essentially necessary that the detonating
system should be retained. The labour of working points
is very great, and we are surprised that more has not been
done with the electrical, hydraulic, and pneumatic systems
which have been tried from time to time.
The word “ pneumatic ” suggests one of the systems of
supplying motive power now much discussed. It is quite
unnecessary that we should stop to enforce here the truth
that a great demand exists for the supply of small
quantities of power at moderate charges in all great
cities. Three systems are more or less in use—the
pneumatic, the hydraulic, and the steam. The electrical
system will perhaps be used—some day. It is probable
that during the present year the air-under-pressure
system will undergo very considerable development both
in this country and in France. The most recent develop
ment of pneumatic power, however, has taken place in
France. On the 24th of December, 1886, at the annual gene
ral meeting, La Societed’Ecouragement awarded a prize for
small motors to be worked on the vacuum system, to
MM. Petit and Boudenoot, who have carried out together
the first application of the system in the Saint-Avove quarter
of Paris. Air pumps are placed in a central position, and
exhaust the air from mains. It is only necessary to connect
a little engine with these mains to have sufficient power for
all domestic and small manufacturing purposes, without
dust, wet, heat, or smell. The central installation is situ
ated in the Rue Beaubourg. A horizontal Corliss engine,
indicating 90-horse power, with a suitable air pump, was
started some months ago. Since then two other engines have
been added, and the total available power is 300 horses.
The total length of the mains is nearly 3000 yards. If
we may be allowed to use the word, vacuum is supplied
to the houses just as gas is laid on, and it is only necessary
to fix an india-rubber tube at one end to the exhaust pipe
of a little oscillating engine, and at the other to a small
nozzle fitted in the wall, and to turn a tap, and a lady
finds her sewing machine driven without trouble. The
artisan can run a lathe in just the same way. The system
has so much to recommend it, that we believe it will
become popular. At all events, we understand that the
results obtained so far in Paris are so successful that
MM. Petit and Boudenoot are preparing to extend their
field of operations.
The bisulphide of carbon engine is again being tried in
the United States, under the sonorous title of “ the triple
thermic motor,” and a company has been formed and is
working the engine. The vapour generator is simply a
cylindrical tubular boiler, having a perforated dry pipe
suspended in its vapour space and incased in a shell form
ing a steam jacket. A condensing engine, having a steamjacketted cylinder, is used, and even the pipe from the
generator to the engine is steam jacketted, but with
steam at a higher pressure than that in the jacket of the
generator, in order to superheat the vapour. In addition
to these, there is a heater containing a coil-pipe, through
which the condensed bisulphide is returned to the gene
rator, and around which the exhaust vapour passes on its
course to the condenser; a surface condenser, and a small
auxiliary, through the tubes of which water first flows,
thence through the tubes of the main condenser; a
vacuum or air pump; a reservoir, for receiving the liquid
from the condenser; a boiler feed pump, which delivers
the liquid to the generator; an automatic pressure
regulating valve for controlling the admission of steam
from the boiler to the shell surrounding the generator,
and operated by the pressure in the generator; an auto
matic temperature-regulating valve, for controlling the
temperature of the steam in the jacket surrounding the
conduit and cylinder of the engine; a steam ti'ap and a
washer.
The volatilised and superheated bisulphide
vapour is admitted to the steam-jacketted cylinder as steam
would be, and, after doing its work, it is exhausted from
the engine through the heater and condenser; from thence
it is drawn by the vacuum pump, and delivered through
the auxiliary condenser, to insure perfect condensation;
thence it runs to the reservoir. Any air that may be
drawn from the condenser passes off through the washer.
From the reservoir the liquid is again pumped through
the coiled pipe in the heater, where it takes up heat from
the exhaust vapour; from thence through a secondary
heater to the generator, where it is again vaporised, to
be again used. The machinery occupies a good deal of
space. It is said that it uses just one-half the quantity
of fuel required by the same Corliss engine when worked
with steam in the usual way; but we cannot learn that
the old objections to the use of carbon vapour have been
overcome. On this point discreet silence is preserved.
In connection with the subject we may mention a curious
statement made in the U. S. Mechanical Engineer, which
runs as follows:—“It is not generally known that naphtha
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engines are being used in launches in these waters with
safety and success. The vapour of naphtha is used in the
engine precisely as steam in ordinary engines. The boiler
is a coil, and the heat for it is obtained from the vaporised
naphtha in the boiler, a pipe being taken from it and
carried under the boiler and ignited, the same as a gas jet.
As the specific gravity of naphtha is very low, 65 only,
it takes but little heat to vaporise the naphtha.
The
vapour of the naphtha is condensed the same as steam is,
and the condensed vapour is pumped back to a tank from
whence it is fed into the coil again. This tank, to guard
against accidents, is carried in the bow behind a waterseal. Our informant, who has had much experience with
these engines, says that they give no trouble whatever,
and are ready for use almost immediately.” Our con
temporary has muddled up specific gravity and specific
heat a little. It is not quite easy to say what is meant by
“naphtha,” possibly wood spirit which often goes by that
name. The boiling point of this is about 150 deg., and
the total heat of evaporation about 546; or it may be
one of the lighter petroleums with a still lower boiling
point.
Scant progress has been made during the past year in
improving the quality of steel, but facts are Surely if slowly
accumulating, which are tending to make the use of
steel freer in every way from trouble and disappoint
ment. It is more than ever certain that there is steel and
steel. Provided the right sort of steel is used in the right
way all will be well. If not, then loss and disappoint
ment must ensue. A keen discussion has gone on between
Lloyd’s and the Board of Trade. As a result of prolonged
experience derived from an intimate acquaintance with
the behaviour of steel, Lloyd’s lowered their standards.
These were for a long time 26 tons as a minimum and
30 tons as a maximum in all plates up to one inch thick.
In order to discourage the manufacture of steels with a
large percentage of carbon, Lloyd’s during the past year
altered their standard. Retaining 26 tons as the lower
limit, they fixed 29 tons as the major limit for plates
up to one inch and a-quarter thick; above one and a-quarter
inch the major limit was reduced to 28 tons.
But for similar plates the Board of Trade insisted on
27 tons and 32 tons. No one at the Board of Trade
possesses the knowledge acquired, as we have said, by
daily experience by Lloyd’s engineers and surveyors; and
there can be no question that the Board of Trade, by
stedfastly ignoring the caprices of steel, and assuming
that that which is nominally strongest must really be best,
pursued an erroneous policy. The result was that steel
makers were practically unable to comply with the con
ditions laid down by the Board of Trade and Lloyd’s,
because the lowest limit of the former was only one ton
less than the highest limit of the latter; consequently no
one would roll plates 1 jin. thick. This was a serious
obstacle in the way of carrying higlx-pressures at sea, and
in the end Lloyd’s had to give way. The results are not
satisfactory. In a great many cases where hard steels have
been used, cracked plates have followed. This cracking
is partly due, perhaps, to the enormous size of the plates
now made, running, as they do, to 25ft. long by 4ft. 6in. wide,
and l|in. thick, weighing something like three tons. These
plates, as they come from the works, are seldom flat. They are
passed through vertical rolls to be bent to shape for boiler
shells, and they are thus supposed to be faired; but the strains
set up by taking the buckles out of hard plates—which
buckles are really the result of a contest of forces in the sub
stance of the plate, pulling this way and that—are such that
the plates crack either in the rolls or very soon after they
are worked into the boilers. Nothing is heard about these
failures, but they take place nevertheless. As an example
of the stresses existing in steel, we may mention
that Mr. Stroudley, using steel frame plates for locomotives
about 1 jin. thick, in slotting out the liorn-plate spaces, &c.,
bolts six plates together on the bed of the machine. These
plates are at the time dead flat. After the slotting opera
tion is over they are found, when taken off the machine,
in nine cases out of ten to have cast in various directions,
simply because certain stresses have been cut out of them.
They are then sent back to the forge to be straightened,
and the work of slotting them is then finished. While on
the subject of locomotive frames, we may mention that
Mr. Fox has put down a splendid plant, and is now stamp
ing out side frames in one piece, flanged all round the axle
guards and the edges. It is of course impossible to say
as yet how these will answer in practice.
Returning to the question of steel for boilers and
ships, we find that Lloyd’s have provisionally rejected basic
steel for all purposes, whether made by the Bessemer or
the Siemens process.
This policy is due to the
unfortunate circumstance that a considerable quan
tity of very indifferent basic steel was put on the
market at first. This was basic Bessemer, and it is
now clear that basic steel plates cannot be made by the
Bessemer process, although it is quite possible that with
care they may be made by the Siemens process. There is
no indication that any change in this respect will take
place during the present year. Before taking leave of
steel we would call attention to a remarkable letter which
appeared in our last impression going to show that in the
United States the most satisfactory results have been got
as to steel fire-boxes, the metal being almost entirely
free from phosphorus. It is well known that phosphorus
makes steel cold-short, but it was not supposed to
do much harm to plates subjected to heat. However as
fire-box plates always crack when the fires are out, it
seems clear that it is cold-shortness that ought to be
provided against.
In marine engine and boiler work we have little new
to record. A great many steamers, some of them in the
mail service, are being converted to triple expansion,
either by putting a third cylinder on the top of the exist
ing high-pressure cylinder, or by adding another A frame
and crank. The work does not go on as fast as it might,
because shipowners are afraid of further developments.
The change from compound to triple expansion engines has
been made too suddenly. A shipowner, speaking on the sub
ject recently, put the matter very clearly: “I had built for
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me,” he said, “ about two years ago, a splendid ship. No
expense was spared to make her perfect. Now I find her
obsolete, and I shall have to spend some thousands of
pounds on her to bring her up to the day. Progress is
all very well, but we want breathing time; and I have
no security at all that at the end of another two years I
shall not find my ship again obsolete.” It is a serious
matter to find the greatest mercantile fieet in the world
rendered obsolete by the action of a few engineers. A.
great outlay of capital becomes necessary, and it is not
quite easy to see where the capital is to come from.
Mr. Howden is still working at forced draught, and has
now some six or seven steamers fitted or fitting on his
system. We understand, however, that he has reduced
the air pressure to, in some cases, not much over 4 in. of
water. He is also using boiler tubes 9ft. long, and only
2^in. in diameter. This in itself ought to be a source of
economy—if only the tubes can be kept clean. For this
he depends on obtaining perfect smokeless combustion;
and sea-going engineers will always have the steam
sweeper to depend on.
The disastrous explosion at Birkenhead will do much to
retard the carriage of petroleum to this country in bulk. It
is stated that petroleum vapour is very peculiar; not diffus
ing itself as gas will, but lying about in spots, and not
making an explosive mixture with air until it is stirred
about. The men 011 board the Petraina worked with
naked lights in the tanks in which the explosion subse
quently took place, and it seems probable that no accident
would have taken place had not the inspecting engineers
stirred up some deposit, so to speak, of petroleum vapour,
and mixed it with air. We give this suggestion, which
emanates from one who has had a great deal to do with
petroleum, its carriage and stowage, for what it is worth.
The catastrophe will also do much to retard the substitu
tion of petroleum for coal as a steamship fuel. Very
little progress is being made in its adoption in this
country, and the extravagant claims put forward
for it in certain quarters tend to make men who
really possess a little chemical knowledge regard the
whole subject with doubt. Under the most favourable
circumstances its use must be attended with a certain
degree of risk. Even if we assume that the ignition
point of astaki is nearly 500 deg., that will not render it
safe, nor is there any security that the last fraction of
volatile vapour can be extracted. It must not be for
gotten that while the successes of those who are trying
to solve the problem are freely recorded, nothing is heard
about the failures.
The following extract from the
{Savannah News is suggestive:—“ The experiment of using
petroleum for fuel which has been for some time carried
on by the Southern Pacific Railroad Company in several of
its ferry boats at San Francisco, and also by the Pacific
Rolling Mill Company, has been abandoned, and the use
of coal has been resumed. The expensiveness of petro
leum is given as the principal difficulty.
It is also
asserted by engineers that neither iron or steel can with
stand the flames from petroleum, and that, until some
new metal or composition of metals is invented, it cannot
be successfully used in place of coal.” When coal becomes
very dear, or astaki very cheap and plentiful, the latter
may be freely used as a fuel for making steam, not until
then in British ships. The volatile oils will never be used
for the purpose save under compulsion; as, for example, in
securing some required object in a torpedo-boat or war
vessel, when risk becomes quite a secondary consideration.
In the construction of stationary steam engines we have
nothing new to record.
But something may be said
concerning the theoi’y of the steam engine. For many
years the fact that condensation, resulting in serious loss,
took place in all steam cylinders, because they are not
made of non-conducting materials, was entirely over
looked. It was held, indeed, that the separate condenser
cured this evil completely. That veteran engineer, Ben
jamin Isherwood, was the first to state prominently that
condensation operated to cause a serious loss when steam
was used expansively at sea; and about the same time
Mr. D. K. Clark directed attention to a similar evil in
locomotives. The preface to Isherwood’s “ Experimental
Researches in Steam Engineering,” vol. ii., published in
1865, has never yet been excelled as a treatise on steam
and its action in an engine. Further experience has cor
roborated the accuracy of his deductions. The point to
which we wish now to dii’ect particular attention is
that in spite of the labours of a great many accurate
experimentalists at home and abroad, 110 such thing as an
approach to a quantitative law of condensation has ever
been produced, although condensation in steam cylinders
is answerable probably for the waste of millions of tons
of coals per annum. No one is able to give any idea
beforehand of the amount of cylinder condensation which
will take place in any particular engine. The very means
taken to prevent it seem in some cases to be those which
most promote its occurrence. Thus the initial condensa
tion in triple expansion engines is enormously greater
than in single-cylinder engines. On the other hand, it
would seem that the greater the number of cylinders
through which steam is passed the greater would be the
whole cooling surface and causes of waste; but, as a fact,
the greater the number of cylinders the drier does the
steam become; and so while in the first cylinder of
triple expansion engines we find that one-third of all
the steam supplied by the boiler is condensed, in
the low - pressure cylinder we have steam quite
dry, the whole, or nearly the whole, of the water
being reconverted into steam. We cannot stop to go
into details here, but we may say that there is no theory
of the steam engine which takes adequate notice of these
facts, or pretends to explain them. Indeed, professors
who write about steam fight very shy of this question of
cy linder condensation, contenting themselves with stating
that it takes place, but never attempting to explain it
numerically. We may take one point alone. If onethird of all the steam is condensed—Sir F. Bramwell
names one instance where 47 per cent, was condensed—
whence does the heat come to re-evaporate it? The
answer is that it re-evaporates as a result of the fall in

THE ENGINEER
pressure; but a very slight knowledge of the laws of the
production of steam as usually stated will show that a
fall in pressure cannot possibly explain this re-evapora
tion in certain cases.
Steam is an unstable and
very peculiar fluid, and the conditions under which it
exists are not as well understood as they ought to be,
and we venture to suggest that experiments should be
carried out to ascertain the conditions under which con
densation and re-evaporation take place, without calling
in the aid of cold. There seems to be good reason to
believe that the presence of water has, in some obscure
way, a powerful influence on the condition of steam. It
is known that condensation takes place far more rapidly
in an undrained than in a well drained cylinder, and the
ordinary explanation given to account for this does not
satisfy us. At all events, we hold that a good case may
be made out for investigation, especially when we remem
ber that in some engines, without any adequate cause,
the rate of condensation is very much smaller than it is
in others working under much the same conditions.
Concerning guns and armour we need not speak here,
because our readers are kept apprised week by week of
all that is being done in both. Indeed, we claim with
some pleasure to have supplied them during the past year
with information concerning work done abroad before it
reached our own naval and military authorities. The
most recent types of high-speed cruisers—vessels of the
“ Scout ” class—have also been fully illustrated and
described in our pages. The torpedo question we do not
propose to touch on here, but we must say a few words
concerning the wonderful little craft which carry them.
A decided advance has been made in torpedo boat con
struction by Messrs. Yarrow and Co. during the year in
successfully obtaining a combination of speed and great
turning power far in excess of anything that has been
accomplished before. This was shown by the recent trials'
of No. 79 torpedo boat built for the British Government,
when a speed of 22’4 knots was obtained during a run of
two hours with 10 tons on board, the boat being also
capable of turning within a circle, the radius of which
was equal to its length and the time sixty seconds. So
important do the Whitehall authorities consider these
improvements that Lord George Hamilton, First Lord of
the Admiralty, together with several of the leading
technical members of the Board, recently spent a whole
day testing the capabilities of this boat; and we consider
the country cannot feel other than the greatest confidence
in the present administration of the Navy when we find
the First Lord during the recent inclement weather test
ing such vessels for himself ; and our readers will agree
that both the Government and Messrs. Yarrow and Co. are
to be congratulated, the one in possessing, and the other
in being the contractors of a vessel having a speed,
coupled with manoeuvring power, never equalled. Tor
pedo boat construction during the last year has been
exceptionally brisk, in consequence of the large order
which, it will be remembered, was given out by our
Government during the Russian scare eighteen months
ago.
Now that this order has been completed, things
are very didl in this department of shipbuilding. The
firm who has turned out the largest amount of work of
this class during the year is Messrs. Yarrow and Co., who,
in addition to twenty-three 125ft. torpedo boats for the
British Government, have constructed three of 118ft., for
the Portuguese Government; one of 125ft., for the Dutch
Government; one of 125ft., for the Chilian Government;
one of 166ft., for the Japanese Government; one of 115ft.,
for the Spanish Government. They have also nearly
completed two of 140ft., for the Spanish Government;
two of 140ft., for the Italian Government; one of 135ft.,
for the British Government; one of 125ft., for the Chinese
Government. Messrs. Thornycroft, too, have not been idle.
Several firms now build, or try to build, torpedo-boats; but
success demands a wonderful combination of skill and
experience, and English builders are doing better and
better every day. For a considerable period Messrs.
Yarrow and. Co. have adopted the triple expansion
system, with the best results. No. 79, referred to above,
indicates nearly 1000-horse power at 412 revolutions—an
astonishing performance considering the small weight of
her machinery. We understand that this firm now con
template building the larger class of torpedo catchers,
and that they are prepared to guarantee 3500-liorse power
on a total weight of machinery, boilers, and water of only
85 tons; that is, 54’4 lb. per indicated horse-power—a
weight never yet reached by any machinery capable of
developing so much power for a reasonable period.
A good deal has been heard about submarine boats, but
the only really adequate experiment to test the value of
these craft on a proper scale is about to be made by Mr.
Nordenfelt, who has been so encouraged by the compara
tive success of the smaller boats that he has had for some
time a large boat in hand.
The new Nordenfelt torpedo boat is rapidly approaching
completion, and there can be no doubt that the trials
which are to be carried out early in the year before
representatives of our Navy, will be closely watched by
all who are interested in the welfare of our senior service.
It is quite true that during the last few years we have
had more or less of a surfeit of so-called submarine boats,
few, if any, of which have been worthy of attention; and
for this reason there may be a prejudice against the class.
The Nordenfelt boat is, however, of so much larger
dimensions, and possesses so many and such great advan
tages over the best of its predecessors, as to place it
altogether outside the field of comparison; and this will
be conceded as a fact when it is realised that the new
boat has a length of 130ft., a displacement of 250 tons,
and an estimated speed of eighteen knots with an indicated
power of 1300 horses. The Nordenfelt, which has been
designed by Mr. Garrett, is of steel, and is circular at the
centre line, fining down to a wedge at the forward and
after ends, and is pronounced by competent authorities
to have all the lines and form of a first-class sea-boat.
She is to be fitted with torpedo tubes, and will also carry
a couple of Nordenfelt guns on her deck or top. In fact
she will be a powerful torpedo boat on the surface, with
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tlie power of going under water when desirable. Steam
is supplied by two very large marine multitubular boilers
at a pressure of 150 lb., to double compound engines—
that is to say, two pairs of compound engines driving
ontoonefour-throw crank-shaft. These engines, as we have
said, are estimated to indicate 1300-horse power, with full
steam-pressure and under forced draught; so that even on the
surface the new boat will be a by no means despicable
enemy. Besides the main engines she is to be fitted with
separate engines for steering, sinking, circulating, pump
ing, and for driving the fans, and it will be readily under
stood what a mass of machinery she will be when launched.
The launch is expected to take place in about two
months.
The whole of the machinery, shafts, pro
pellers, &c., has been constructed by Messrs. Plenty
and Sons, of Newbury, and is at present being fixed
on board at the Barrow Shipbuilding Company’s works,
where the hull and fittings have been made.
The
Nordenfelt will be able to remain underwater, with all her
crew of eight or nine men, and steaming ahead, for at least
twelve hours.
She will be held down by mechanical
means, which have been so designed that should any acci
dent occur to any part of the machinery, or to her captain,
she will at once, and by herself, come to the surface.
Every precaution has been taken to render the lives of
those on board of her as safe as in any ordinary torpedoboat at the surface; and as she will be capable of steaming
a distance of 1500 miles at the surface without calling at
any port, she has advantages not possessed by boats which
dare not go many miles away from where they can
replenish their storage batteries or their compressed air
tanks. We hope to be able to give elaborate details of
this very formidable vessel when she is ready for her trials.
In minor matters connected with mechanical engineer
ing, little has taken place during the past year worth
notice that has not been fully recorded in our pages. Nor
does it seem likely that much will be done in the imme
diate future. We have already called attention to the
energies of our own inventors, but they are as nothing
to those of the United States. There were 40,678 appli
cations for patents during the year, against 35,688 last
year.
Twenty-four thousand one hundred and thirtyfour patents were granted. We may wonder if there is
anything left to invent. Among the few small matters
which deserve notice may, perhaps, be mentioned an
ingenious method of applying a condenser to pumping
engines. This is the invention of a Mr. Craig, an
American, whose address we do not know. He introduces
the exhaust steam into the suction pipe, in which there
is provided an extremely simple automatic device, which
on the one hand prevents water finding its way into the
steam cylinder, and on the other precludes the exhaust
from interfering with the flow of water to the pump.
Another device which strikes us as being good, and perhaps
new to many of our readers, consists in giving emery
wheels a reciprocating lateral motion while running.
This cannot fail to add to the utility of such wheels under
many circumstances.
The handling of grain is in the present day a matter of
great importance, and in Evanston, Ill., the principle
of the injector has been applied to a grain elevator. The
grain is run from the car to a revolving hopper, through
an aperture in the bottom of which is forced a powerful
blast of ail’, which carries the grain a certain distance up
a horizontal tube. At intervals in this tube are bends, or
horizontal curves, forming relays. These relays act as
auxiliary hoppers, a fresh blast of air being admitted at
each one, which carries the grain to the next higher relay.
In this way the grain may be raised to any desired height.
A modification of this device is arranged to raise grain
from the hold of a ship or boat. We may say here that
in this country various devices of the kind were some
twenty-five years ago applied to thrashing machines by
the late John Smith, of Coven, near Wolverhampton, and
that with so much success that it has always been a
matter of surprise to us that the principle has not been
more fully utilised.
The dreadful accident which occurred last week at the
Houghton Main Colliery, near Barnsley, shows that much
yet remains to be done to prevent cage accidents. In this
instance, a cage weighing over 3 tons, and conveying at
the time ten men to the surface, was overwound, smashed
against the pit-head frames, and fell with the men to the
bottom of the shaft; the men were literally dashed to
pieces. The engine-man says that while at his work he
was struck on the head by something which stunned him,
and that when he had recovered he saw the mischief was
done. The cage was, we understand, fitted with so-called
safety appliances, which failed to act. There is no reason
why such accidents should be possible unless criminal
negligence operates. There is nothing easier than to pro
vide apparatus of the simplest nature which will infallibly
stop the engine should the cage be carried, say, 10ft. too
high.
Then, even if the engine-man left his post
while a cage was coming up, no accident would occur.
Prevention is better than cure, and it seems to us that it
would be better policy to prevent overwinding altogether
than to provide for it.
At any time within the last fifty years proposals have
been discussed for utilising some of the vast power of the
Niagara Falls, but little or nothing has been done to carry
such schemes into practice. Recently, however, a com
pany has been formed, known as the Niagara Hydraulic
Tunnel and Power Company, which proposes to cut a
circular tunnel, 30ft. in diameter, through the solid rock
from below to above the Falls. This tunnel is to act the
part of a tail race for turbines to be put up alongside the
river, and supplied by it through conduits or head races cut
at right angles to the river. The tunnel will be about
2h miles long, and it is expected that it can be completed
in about two years. It is stated that the McBeen Tunnel
Company has taken the contract at the price of about
£1,000,000. It is estimated that 200,000-liorse power can
be had, or sufficient to drive 400 factories, with 500-horse
power each. The average available head for the first
half mile, beginning up-stream, is 81ft., and the power
24,000 horses, or 208,600 cubic feet per minute. On the
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next half mile the average head is 90ft., giving 25,000horse power, with 195,000 cubic feet per minute. On the
third half mile the head is 107ft., giving 60,000-horse
power, or 394,000 cubic feet per minute. This is supple
mented at Port Day by 10,000-liorse power, got on a head
of 118ft., with 59,000 cubic feet. The total difference of
level between the water above the Falls and at the dis
charging mouth below them is 214ft. It is said that,
large as the volume of water drawn off appears, it is not
one-hundredth of the whole volume of the Niagara River.
As this is Jubilee Year, a very great deal will, no doubt,
be heard about fifty years of progress in the mechanical
arts. As volumes would be required to do this subject
even scant justice, we need not further refer to the matter
here. It may interest our readers, however, if we give
here an extract which will show what was considered good
work in marine engineering, not fifty years ago. The
extract is from the Hants Independent, October, 1842 :—
“ The steamer India, having performed her last voyage
from Suez to Bombay in the height of the monsoon—a
circumstance unprecedented in the annals of steam navi
gation—it may be interesting to compare a statement of
that steamer’s performance on her last two voyages, the
first having been made in the fair season, and the second
against the strength of the monsoon. On her first voyage
the India left Calcutta on the 10th of January last, and
steamed to Suez in 25 days and 14 hours, running 4849
miles, or 182J miles per day, consuming 680 tons of coal,
or 7'6 lb. per horse per hour. On her second voyage she
left Calcutta on the 9tli of May, and steamed in 34 days
4658 miles against the wind, averaging 137 miles a-day,
and under sail four days ; total distance, 5087 miles, con
suming 900 tons of coal, or 7^ lb. per horse-power per
hour. This result is most important as showing that
communication can be kept up with the eastern side of
India at all seasons of the year. On the first voyage the
Calcutta letters reached London in 46 days; the second voy
age her letterswere delayed in Egypt24days, waiting a con
veyance.” The following extract from the Civil Engineers'
and Architects' Journal for September, 1842, reads very much
like what is to be read almost daily now:—“We are
glad to see that the Government is beginning to form
a fleet of steamers on even an increased scale.
We have the Penelope, a 42-gun frigate, now having 60ft.
added to her length at Chatham ; she is to have a pair of
the Goi’gon engines of 625-horse power, by Messrs.
Seaward and Capel. The total cost of the engines will
be £28,000 ; the vessel is in a forward state. Another
vessel of 1650 tons burden is to be built under the super
intendence and from the lines of Mr. Oliver Lang, master
shipwright, of Woolwich Dockyard, and to have engines
of 800-horse power ; another vessel of equal magnitude is
to be built at Chatham Dockyard, which it was intended
to call the Dragon, but we are happy to announce that she
is to be called the James Watt. This is as it ought to be.
We have here a name revered by every engineer, and we
may say by every Briton ; she is, we understand, to have
the double-cylinder direct action engines of Messrs.
Maudslay and Field. We hope that Government will
not stop here. We must have, at least, a dozen such
vessels ; we shall then be only just ahead of the French
Government, who, we know, are constructing steam
vessels of a larger magnitude than any of our present
class. This must not be allowed ; we must hold the
ascendancy of the ocean. We have both the metal and
the men to construct engines upon a large scale, at a short
notice. They only want the support of the Government,
and with such aid we shall be able to keep Old England
ahead of all the world.”
Sanitary scientific men are responsible for creating at
different times undue alarm in the public mind as to the
wholesome character of potable waters. The phrase
“ previous sewage contamination,” when first promul
gated, gave rise to pungent alarm as to the presence of
actual sewage in the water supply of the metropolis. Dr.
Frankland ultimately modified the phrase, substituting
“ animal ” for the more objectionable term. But the
habit of designating the London water supply as “ dilute
sewage” has notaltogetherdied out. A little time ago alarm
was again excited, on the announcement that a cubic centi
metre of London water contained several dozen micro
organisms. The fact was dwelt upon as something
terrible, and it was necessary for an official declaration to
go forth, assuring the public that there was nothing
remarkable in the presence of these microbes, and nothing
to be alarmed at.
Science thus outstrips the general
educational process, and a new order of ideas has to be
introduced, so that the public may rightly understand the
discoveries which follow new mocles of investigation. It
is gradually being made apparent that all microbes are
not injurious, and that some may even be beneficial. Dr.
Klein cites sundry experiments which seem to show that
some pathogenic organisms are destroyed by organisms of
a septic character. A valuable paper on “ Water Purifi
cation : its Biological and Chemical Basis,” was read
before the members of the Institution of Civil Engineers
in April last by Dr. Percy Frankland, and was followed
by an interesting discussion. The gelatine test is a hobby
which is apt to be ridden too hard. It is easily vitiated,
and often gives anomalous results.
But taken in its
broader aspect, it has served to show one thing possibly
of certain practical value. It has demonstrated, in the
face of much previous doubt, that the filter beds of the
London Water Companies are remarkably effectual in
arresting the transfer of micro-organisms from the river to
the water mains which supply the metropolis. Thus Dr.
Percy Frankland reports that the number of micro-organ
isms in a cubic centimetrepf water taken from the Thames at
Hampton on November 8th was 56,000, as indicated by
the “ colonies ” developed in the gelatine-peptone medium,
whereas the average number per cubic centimetre in the
supply furnished by the Thames companies was only 124.
In this instance we see a reduction of 99'8 per cent, in
the number of organisms. If we take the West Middle
sex water, as drawn from a standpipe on a cab rank, the
reduction becomes 99'9 per cent. Another result to be
credited to the gelatine test is that of showing the
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presence of micro-organisms in the supply furnished from
the deep chalk wells of the Kent Company. The supply
thus given to part of Deptford in November contained more
micro-organisms than were to be found in the water
supply of the New River, West Middlesex, Chelsea,
Grand Junction, and Lambeth Companies. As the Kent
supply is unexceptionable, the gelatine process cannot be
considered as always affording a comparative test of
purity, neither can the presence of microbes be always
held as condemnatory of the quality of a particular
water. The subject is as yet incomplete, and further
light is evidently needed.
An important series of
bacteriological experiments in connection with the water
supply has been conducted by Mr. Crookes, Dr. Odling,
and Dr. Meymott Tidy. Among the results last reported
we find this conclusion arrived at—that, in the struggle
for existence, the microbe forms proper to running water
outgrow and starve out the introduced morbific forms.
In 1883 the average daily supply of water distributed
by the eight London water companies was little more
than 145 million gallons.
In 1884 it was nearly
153,500,000 gallons. In 1885 it had become 155,287,000 gal
lons. The river Thames supplies about half this quantity.
According to the Conservancy Acts, the quantity of water
which may be legally taken from the Thames by the
London water companies is 110 million gallons per day.
For this privilege the six companies which take their supply
from the Thames pay to the Conservators of that river
the sum of £2000 each annually. The Conservators are
now bringing a Bill into Parliament requiring the com
panies to pay £3000 each per annum. The reason given
for this is, that the present revenue of the Conservators
proves to be insufficient for fully carrying into effect the
duties entrusted to them by Parliament — these duties
being the preservation of the navigation of the river
and the purification of its waters. It may be expected
that the London water companies will strenuously resist
this attempt to add to their burdens. It is satisfactory
to find that, so far as possible, -they are striving to
obtain a supply from the underground waters, in prefer
ence to the open stream. The Southwark and Vauxhall
Company are sinking a dee}) well at Streatliam, in the
hope of reaching the lower greensand. Hitherto this*
formation has not been found so near London, a large series
of strata being missing, so that from the gault there has
been a plunge into the primary rocks. Could the South
wark Company obtain all they want by means of wells,
they might escape from the liability of contributing to
the funds of the Conservators. This, however, is a very
remote contingency. Among other incidents affecting the
London water companies during the past year, we may
mention the quinquennial valuation of rateable property.
As these companies are now tied down to rateable value
as the basis of their charges, they may be expected to
take full advantage of the rise in the assessments. On the
other hand, they find their own assessments raised, so that
they are compelled to contribute heavily to the revenue
founded on local taxation. An attempt was made by the
Metropolitan Board to carry a Bill through Parliament last
spring, whereby they would have obtained power to purchase
some of the existing water undertakings, or all of them,
or to introduce a fresh supply; but the Bill was rejected
by a large majority on the motion for the second reading.
Another indication of the feeling of Parliament is afforded
by a refusal to grant power to three of the London Avater
companies to raise fresh capital, except on condition that
profits arising from such capital should be confided to
the Chamberlain of the City, to furnish a trust fund
available for liquidating the capital of the water com
panies. The object is mainly to prevent the interests of
the companies from growing in value, a general expecta
tion being entertained that at no distant period the water
works will become the property of a great municipal
authority. For the present, this exceptional kind of
legislation affects three of the London Avater companies,
namely, the Lambeth, the Southwark and Vauxhall, and
the East London. With this example before them, there
is little doubt that the other companies will abstain
from coming to Parliament to seek for further capital
powers as long as possible. Connected in some measure
with the Avater supply, Ave have the Bill of the Metro
politan Board for enlarging the revenues of the Fire
Brigade, a reform which has long been needed, as proved
by the destructive fires Avliich have lately visited some
parts of the metropolis, and Avhicli have required for their
suppression an undue proportion of the entire force. In
regard to provincial operations, Parliament is to be asked
to sanction a scheme for supplying Bristol Avith Avater
derived from the springs of the Severn Tunnel, belonging
to the Great Western Railway Company.
There is a
Avater company existing in Bristol, and it is proposed that
the Corporation shall purchase the existing works upon
equitable terms. The Corporation of Sheffield have a
Bill for buying up the interest of the water company in
that toAvn, in order to furnish a supply at a cheaper rate
than the company can afford. The Corporation of Ply
mouth, after many years of controversy and debate, have
a scheme in hand for constructing a new large storage
reservoir, of Avliicli the toAvn and its vicinity stand greatly
in need.
According to the latest returns available on the subject,
the gas interest in the United Kingdom continues to make
progress. The companies sold more than 52,000 millions
cubic feet of gas in 1885, compared with less than 50,000
millions in the year preceding. The local authorities in
the year 1885-86 sold more than 25,000 millions cubic feet,
compared with less than 24,000 millions in 1884-85. It
will be seen that the companies sell fully tAvice as much
gas as the local authorities. The capital employed by the
companies is less than double that of the authorities, the
amount in the former instance being £35,514,000, and in
the latter £19,619,000. The total quantity of coal carbonised in the year Avas 8,379,000 tons. It is remarkable,
as slioAving the predominance of the Metropolis, that the
three London companies absorb nearly £14,000,000 of all
the capital employed by the gas companies of the United
Kingdom, or one-fourtlx the total capital of all the gas
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undertakings. The net profits of the local authorities in
respect of the gas supply have declined considerably din
ing the last two years; but presumably this has been to
the advantage of the consumer. The groAvth of the
London gas supply has been exemplified in our description
of the Beckton Works a few months ago. We may observe
that the extended use of gas seems to be accompanied by
an increasing number of casualties in the shape of explo
sions and accidental suffocations. Accidents of the former
class are generally due to want of caution; the latter
occasionally arise under circumstances beyond the control
of the sufferers. The recent disaster at the Portsmouth
Barracks is a sad example of an explosion arising
from gas leakage. In the gas engine Ave see the explosive
force of combined gas and air turned to useful account.
A matter which interests all parties is the provision of
a proper standard for measuring the lighting poAver of
gas. An important series of experiments in relation to
this subject is iioav being conducted by Mr. W. J. Dibdin
at the offices of the Metropolitan Board, by means of a
four-Avay photometer, specially designed and constructed
for the purpose. The object is to obtain a thoroughly
trustworthy standard of light, and if the results are such
as to demonstrate that a better standard can be obtained
than the present statutory sperm candle, we may expect
that the Metropolitan Board will take steps to have the
laAV changed accordingly. The question of the London
coal dues is a matter of some importance as affecting the
metropolitan and suburban gas companies, whose con
sumption of coal renders them large contributors to the
revenue derreed from this impost. Unless renewed by
Act of Parliament, the London coal duty expires in July,
1889, and a reduction—though a small one—will perhaps
take place in the price of gas.
The interest of the seAvage question is largely concen
trated in the merits of the plan adopted by the Metro
politan Board. In the course of a few days the tenders
for the construction of the precipitation works at the
northern outfall will be laid before that authority.
The project, considering its nature, is gigantic, and
criticism is freely exercised in reference to a plan relying
upon chemical means for the treatment of the whole
volume of the metropolitan sewage. The corresponding
design for the works at the southern outfall is not yet
complete, but Avill folloAV after a necessary interval, and
it is calculated that the entire capital outlay for the two
sets of works, north and south, including the ships Avhicli
are to carry the sludge to sea,Avill not fall considerably short
of £1,000,000. The ships are expected to cost about £15,000
each, or Avith all necessary appliances, perhaps £20,000.
Probably five Avill be required, making the capital outlay
for the sludge ffeet £100,000. Although the Metropolitan
Board is practically committed to the plan of constant
precipitation and occasional deodorisation, as devised
by Mr. W. J. Dibdin, the Board’s chemist, efforts
are still being made to press upon the notice of the
Board another project, knoAvn in connection Avith
Mr. Bailey-Denton and Lieutenant-Colonel Jones as the
Canvey Island scheme. That the latter plan is perfectly
practicable is apparently beyond doubt. The question is
virtually one of estimates, unless it is considered that the
chemical plan of the Metropolitan Board is foredoomed
to failure. Four eminent chemists, FelloAvs of the Royal
Society, and one of them a member of the recent Royal
Commission on this particular subject, have reported
favourably of the Board’s plan. Looking, therefore, to
the question of cost, we find the estimate for the Board’s
scheme, including 3 per cent, on the capital account, cor
responds to an annual charge or outlay of £115,000.
Perhaps we might put the figure rather higher, and say
£150,000 per annum. On the other hand, Mr. BaileyDenton reckons the cost of his plan as equal to an annual
charge of £198,000, including 3 per cent, per annum on
£3,250,000, the estimated cost of constructing the great
main seAver to reach from the present outfalls to Canvey
Island. It Avill be seen by some remarks which we
offered last Aveek that Mr. Dibdin has been accused of
exciting a prejudice against Mr. Bailey-Denton’s plan, by
stating that it Avould cost £400,000 per annum. It is
only fair to Mr. Dibdin to say that he has published no
statement to this effect, and, from what we can learn, we
must conclude that the charge thus brought against him
originates in some mistake.
It is to be hoped and
expected that an explanation will follow, such as will
properly exonerate all parties. At the same time, esti
mates are always open to dispute, and Ave shall not be
surprised to learn that Mr. Bailey-Denton is prepared
to add considerably to the estimate of £115,000 per
annum for Mr. Dibdin’s plan.
LeaAdng this rather
unpleasant controversy for the present, we find little to
say as to the sewage question elsewhere. The dissolution
of the Lower Thames Yalley Main Sewerage Board has
happily been followed by the adoption of what may be
termed parochial plans for the purification of sewage
before discharging it into the Thames above London.
Chemical methods find favour in that region, Avliere land
is so hard to obtain, though filtration is added in the case
of the Richmond sewage and the parts adjacent. The
state of the Lea has been much more satisfactory during
the past summer than in 1885, the Lea Conservancy Board
being perfectly satisfied Avith the effect of Mr. Hanson’s
black ash waste. An Act passed during the session
further provides for the puri fication of the Lea by allow
ing the Tottenham seAvage, after being chemically treated,
to pass through a connecting seAver into the metropolitan
system, so as to enter the Thames in company Avith the
London seAvage at Barking. This arrangement, however,
is only legalised for a few months in the year, and for a
short series of years. It is expected that the seAvage of
the Lea Yalley will some day be carried away permanently,
in conjunction with that of London, to the estuary of the
Thames.
But if the London seAvage is satisfactorily
treated at the present outfalls, that which relates to the
Lea Valley is not likely to liaA^e a more distant point of
discharge. Concerning the seAvage of rural districts it is
not probable that much will be done to improve matters
until the Local Government Board does its duty.
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THE GREATEST GUNS IN THE WORLD.
We are in receipt this week of some interesting information on
the subject of the four mammoth steel guns manufactured for the
Italian Government by Krupp, which were experimentally fired at
Mcppen during the months of July, August, and November, 1885,
and March, April, August, and September, 1880. Some time ago
it was reported that one or more of these guns had shown defects
in their tubes, and in view of this rumour we inquired of the U.S.
Consul at Essen, Hon. J. S. Potter, in regard to the matter. Mr.
Potter has forwarded to the State Department a letter received by
him from the firm of Krupp, of which the following is the material
part:
“Essen, November 5th, 1886.
“Dear Sir: . . . In reply to the second part of your valued
favour of the 18th of October, from Washington, I beg to send you
herewith my reports, Nos. 63 and 64, containing the' results of the
trials with the 40 cm. guns made for Italy.
“ In none of these four guns has the slightest defect been traced ;
on the contrary, even No. 19,464 of these guns, which has fired
eighty-two rounds, partly with considerably heightened charges, is
in completely fit state for any service.
“I remain, dear sir, yours very sincerely,
(Signed)

“Fried. Krupp.
“ per Klussel.

“J. S. Potter, Esq., U.S. Consul, Crefeld.”
These guns are known as the 40 cm. guns, that being their
calibre, which is 15'75in. They are made, as are all of Krupp’s
guns, entirely of forged crucible steel, and comprise a tube, a
jacket, and several rows of hoops. They have no trunnions, but
are provided with ring projectiles that connect with the carriage.
The fermetnre is Krupp’s cylindro wedge construction. The prin
cipal dimensions are as follows:—Length of bore, 35 calibres,
551 "2in.; number of lands and grooves, 92 ; depth of grooves, '079
of an inch; weight of gun including breech mechanism, 118
tons.
The features of the trial were prescribed by the contract. The first
40 cm. gun was to be fi red at least fi fty times with projectiles of 920 kg.
(2028 lb.), and an initial velocity of 550 m. (1804ft.) The muzzle
energy should not be under 14,000 metre-tons, 45,206 foot-tons.
Ten rounds of the above fifty rounds should be fired at a target at
2500m. (8202ft.), and at least fifteen rounds at 5000 m. (16,404ft.)
range. The remainder should be fired at different ranges. It
was also specified that the velocities and gas pressure should be
measured for twenty rounds, that at 2500 m. range all impacts
must be contained in a square of 3'25 m. (10'66ft.) a sideband the
longitudinal dispersion at 2500 m. (8200ft.) should not surpass
SO m. (262ft.) about. The three other guns were to bo fired only
nine times, as customary for this purpose. The Italian Govern
ment was to be represented by a commission of officers at the
acceptance trials. The selection of the kind of powder was left
with the manufacturer of the gun. There were several kinds of
powder ordered and delivered from which to select the most suit
able Dowder for these guns. There were sixteen preparatory
rounds fired for this purpose, after which the fifty acceptance
rounds of the first piece followed. The second piece was fired
twelve times, the third eleven times, and the fourth twelve times.
The required energy of 14,000 metre-tons (45,206 foot-tons),
.corresponding to an initial velocity of 550 m. (1804ft.) for projectile
of 920 kg. (2028ft.) weight could be obtained with a charge of
330 kg. (727 lb.) of brown prismatic powder, with a pressure of
about 15'74 tons. This charge was consequently retained for all
further firings from the nineteenth round up. The velocities were
measured at distances of 2474 m. (2706 yards), 3479 m. (3805 yards)
and 6416'5 m. (7017 yards) from the muzzle.
The guns do not appear to have been fired to attain the greatest
possible range but at the highest elevation that is possible at
Meppen they easily accomplished seven and a-half miles. The
report of the first trial states that the four guns fulfilled the
requirements of the contract in every respect. One of them,
No. 19,464, after sixty-six rounds had been fired, showed the
beginning of erosions, which were not, however, considered a
serious drawback to the efficiency or life of the gun. The latest
report covering the trials of August and September last says that
the firing of the gun referred to was continued for the purpose of
testing several new kinds of powder on hand, which was not
possible at the first trial on account of tardiness in the delivery.
The trials began August 31st, and were completed September 28th.
In these trials the same initial velocity was obtained with less
pressure with the ne>v powder than the brown powder formerly
used. Charges as high as 198 *6i lb. and 826'74 lb. were used,
developing a pressure so moderate as to indicate that they can be
used as battle charges. On the eighty-first round a charge of
864-67 lb. was used, developing an initial velocity of 1876 '6ft. The
previous round, with a slightly smaller charge, developed a velocity
of almost 1900ft. The important fact was established in these
experiments that with the new powder very high velocities can be
attained with the comparatively moderate pressure of 15 tons to
the inch, promising a long life to the gun. The report states that
this gun after having been fired eighty-two times did not show any
enlargement at the bore. The powder chamber, which was about
93in. in length, was increased in length '04in. during the eightytwo rounds. These are the highest results obtained with any
existing cannon. With this gun a wrought iron armoured plate of
40'94m. thick can be penetrated near the muzzle, and a wrought
iron armoured plate 38'94in. in thickness at a distance of 1093
yards, or more than half a mile from the gun, if the projectilo
strikes perpendicularly upon the plate. Three of these guns have
been delivered to the Italian Government, and the fourth is
retained at Meppen for experimental work.— U.S. Armu and
A ary lisyister.
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Water Supply.—-In the report which has been published of the
examination made by Colonel Sir Francis Bolton, C.E., of the water
supplied by the several metropolitan water companies during the
month of November, 18S6, the official examiner says that, having
regard to the steady increase in the population of the urban and
suburban districts' supplied with water from the Thames by the
metropolitan water compahies, the time has now arrived for
immediate action to be taken to purify the source of supply. The
matter will not admit of any further delay, and the responsibility
will be great upon those authorities and towns which persistently
neglect to undertake works to free the river from contamination
should ever an outbreak of epidemic take place and the fatal words
too late be said.
u ?th? ,,Enion Storage Battery.—Under the name of the
Union storage battery a new type of accumulator has been
placed upon the market by the Union Electrical Power and Light
Company, which shows a marked advance in the construction
of secondary batteries. The negative element, or cathode, con
sists of a plate of pure hydrated peroxide of lead, such as was ex
hibited at the recent meeting of the British Association. The
peroxide is prepared by a special process, which leaves it in a
form remarkably hard and durable, and at the same time electrochenncally extremely porous, so that it virtually offers an enormo i
surface to the electrolyte, while the plates do* not require
backed up with any metal. The hydrated rorid-Su-d
such good conductors that a single slip of p
sufficient connection with the electrode. Tin
of
is ingenious; the platinum foil beii laC on
sum
plate, is covered with a thin si
Wnicn
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NOTES FROM GERMANY.
(From our own Correspondent.)
The general situation of the iron markets has remained almost
without alteration during the last week. For most articles the
improvement before noted has been maintained, and the general
view which is expressed is that in the next few months the im
provement will become more pronounced. On the Bourse the
same opinion seems to prevail, as the favourable trade indications
have had the effect of giving all industrial paper a genuinely firm
tendency; and in taking a review of all foreign iron markets, it
cannot be denied that a healthy development of the iron industry
is visible, and would therefore justify the favourable hopes and
expectations here entertained. From Silesia the reports are
altogether favourable, stocks of pigs are decreasing rapidly, and in
consequence prices can be maintained. The rolling mills have full
employment with still an increased demand, but the producers are
not inclined to contract fur long forward delivery. It is in con
templation to raise the ground price to M. 105 for bars for Silesia
and Posen, and to 97 ‘50 p. t. for export over the borders to Austria
and Russia. Neither in Belgium nor in France can prices be said
to be firm, and trade there is consequently slow, without any other
noticeable feature to record. The Dillingen Works and the
firm of De Wendel, at Hay ingen, have raised their prices for
tank plates and sheets M. 5 p.t., and as soon as the contemplated
convention is complete boiler plates are to follow suit. In
Rhenish-Westphalian iron districts ores keep in demand at the full
rates recently quoted. In pig iron no alteration of significance is
to be noted. The production for November was 90,058 t. All
along the line prices of all sorts of iron for puddling purposes are
firm, and as the mills and forges are all well employed, a rise in
forge pig must soon again take place. The bar mills are for the
moment proportionately the best off, and merchant qualities find a
ready sale; prices, therefore, show a continued rising tendency.
The same may be said of iron of fancy sections. In sheets there is
a very lively demand, particularly for thin sorts, the prices of
which are constantly rising. Lots were contracted for, for instance,
at M. 132 and 135 p.t., to be delivered this year. Boiler plates
alone seem to have been left out in the cold during the improve
ment in almost all other articles, and they are still neglected ; and
it is remarkable that, in spite of enhanced prices of forged iron, no
rise, or only an insignificant one, in boiler plates has been yet
effected. Wire rods are rising in price, with an increased demand;
still the price is-too low, considering the increased price of forge
pig, and the exceptionally large requirements.
Judging from the last tendering at Elberfeld for steel rails,
they have risen a little, for the lowest tender was M. 118'70.
Again, on the 30th of December last 11,267 t. in 13 lots
were tendered for at Berlin, the lowest native tender being
M. 118'80, and the highest being M. 126 at works in West
phalia, whilst the foreign tenders were Bolokow, Vaughan,
and Co., for 11 lots M. 118'32 at Stettin, and for 2 lots free
at Swinemiinde, M. 118 T6; and the Darlington Iron and Steel
Works, for 6 lots, at M. 119'50, free Stettin. It has caused quite
a sensation that the State Railway Direction at Altona received
M. 64'20 p.t. for a lot of old rails laid alongside the wharf at
Hamburg, such a high price not having been obtained for years
past. No doubt this was a small speculation on American account.
As was to be expected, there was great elation in Westphalia at
Krupp having got the Melbourne rail order. It would, perhaps,
have been wiser to wait and see at what price the rails are to be
delivered, and then ascertain if Westphalian rails can compete
with a profit against the English houses. If not, there is not much
real cause for exultation. Of the foundries, machine shops, and
wagon works, nothing encouraging can be reported; for the
prospects are at present not very brilliant, only here and there
fresh orders having come to hand. Of the coal and coke trade
there is nothing worthy of reporting.

THE IRON, COAL, AND GENERAL TRADES
OF BIRMINGHAM, WOLVERHAMPTON, AND
OTHER DISTRICTS.
(From our own Correspondent.)
We are within a week of the quarterly meetings, and we find our
selves in possession of a firm market, and of good hopes for the
new year. It must be admitted that the firmness appears more in
the raw than in the finished iron branches. But, considering that
this is also the experience of other ironmaking districts throughout
the kingdom, no great surprise is occasioned. As the quarter
advances manufactured iron will be certain to participate more
than at present in the revival. Finished ironmasters cannot be
expected to go on selling at the old prices with the pig market
steadily advancing against them. The further rapid rise in pigs
in Glasgow and Cleveland are factors which this week have a
distinct favourable influence upon this market.
The amount of work turned out at the mills and forges this week
has been in excess of a week ago. Works have been restarted
which did nothing last week on account of the holidays. The
extent of orders in hand even at the sheet mills is not very con
spicuous, since the galvanisers are hardly buying with so much
freedom as a while ago. Still there is plenty of business at the
moment, and deliveries are pressed for at the sheet mills. The
spring shipping season is expected to add materially to the orders
upon the books. The condition of the market early after quarterday should afford a fair index of the probabilities of the new
quarter. Singles are still quoted £5 15s. 6d,; doubles, £6 7s. 6d.;
and trebles, £7 7s. fid. These prices for doubles are an advance
in the case of some makers upon the minimum of a few months
ago of 7s. 6d. to 10s. per ton.
The position of the best bar makers continues to be much better
than for a long time past. The New Year brings with it prospect:S
which arc decidedly gratifying for these makers. The competition
of second and third-class bars has evidently not yet monopolised
the markets formerly occupied by best bars. Orders are being
received with increased energy, and the mills are employed with
much more regularity. The Earl of Dudley, Messrs. Wm. Barrows
and Son, the New British Iron Company, Messrs. John Bagnall
and Sons, and Messrs. Noah, Hingley, and Sons, may be particu
larised as doing more than for some time past. Most of the export
orders are arriving from Australia and America, while on home
account a. fair demand is expressed for Government dockyard and
general high-class engineering purposes.
The Earl of Dudley’s prices open the year at:—Bars, lowest
quality, £7 12s. 6d.; single best, £9; double best, £9 10s.; and
treble best, £12 10s. Strips and hoops and angle iron are:—Lowest
quality, £8 2s. 6d.; single best, £9 10s.; double best, £11; and
treble best, £13. His lordship’s rivet and tee iron are:—Single
best, £10; double best, £11 10s.; and treble best, £13 10s. Strips
m}d hoops of gin. and 20 gauge are £9 2s. fid. lowest quality;
£10 10s. single best; £12 double best; and £14 treble best; while
■iU1. is £10 12s. fid., £11 10s., £13, and £15 respectively. The
hove are subject to a merchant allowance of 10s. per ton. These
ices are likely to be confirmed at next week’s quarterly meetings.
’C present marked bar standard price is exactly the same as
nty years ago, namely, in 1867. Medium and common bars
m moderate sale at £5 10s. for general merchant sorts, and
to £5 for common. Messrs. Lones, Vernon, and Co. and
her makers have advanced their minimum price for bars 5s.
pei u to cover the increased cost of pigs. Hoops and strips are
.vithout change at £5 to £5 10s. for the former and £4 17s. 6d
upwards for the latter.
Best thin sheets are in brisk sale, and Messrs. E, P. and W.
Baldwin quote upon the open market £12 for Severn singles, and
go on to £22 10s. for E.B. charcoal. Messrs. Morewood and Co.
for their quality of sheets quote £8 for Woodford singles and £13
for mild steel sheets.
The Australian mail of the past week landed a fair lot of orders
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for execution in this district, and advices from Melbourne and
Sydney describe the business doing as sound, though the demand
is somewhat interfered with by the monetary stringency. Heavy
shipments were reported to be afloat, and these depress prices a
little. The colonial demand for galvanised iron, was quicker and
prices showed a firmer tendency. Some large parcels had changed
hands, and Staffordshire brands had been sold in rather quick
succession, with prices higher than those obtained for any compet
ing qualities. Gospel Oak, Orb, Three Crown, Crown, and Emu
—all local brands—were quoted £16 for 26 g.
Pig iron gains in strength rapidly, and the Cleveland advance of
2s. per ton in a single week strengthens sellers’ hands here a good
deal this week. Vendors of Derbyshire and Lincolnshire makes
report that their principals have secured a number of heavy con
tracts at the furnaces, and they are demanding more money. In
sympathy with them the Northampton makers also seek better
terms. Some brisk sales are going on in advance of the quarterly
meetings, some consumers being still desirous of covering them
selves forward.
An advance of Is. to Is. 3d. per ton is freely mentioned this
week on Midland pigs ; 37s. fid. at stations, or 38s. 3d. at con
sumers’ works, is the minimum now for Derbyshires, and 37s. 9d. at
consumers’ works for Northamptons. Some sellers were yesterday
in Wolverhampton and to-day—Thursday—in Birmingham asking
a good deal more than this. 40s. per ton was the open market
quotation for one or two special brands of Northampton pigs,
but the figure was prohibitive. Lincolnshires were quoted 42s. to
42s. 6d. at works. All quotations of a week and less ago were this
afternoon withdrawn by sellers, who would part with nothing
except at the advances indicated above.
Hematite pig agents were to-day in receipt of instructions from
principals suspending quotations until the quarterly meetings,
when higher prices are certain to rule. Those hematites that were
on offer were quoted 56s. to 57s. for forge sorts, delivered from the
west coast and Lancashire.
In local pigs the current make is not sufficient to meet require
ments, and stocks are being drawn upon to fill contracts, with the
result that stocks at the furnaces are smaller now than they have
been for a long time. Best qualities of forge pig are quoted at
55s. to 57s. 6d., though 52s. fid. is nearer the general selling price.
Medium pigs are 37s. fid. to 40s., and common forge '28s. fid. to
30s., and common foundry'30s. to 32s. fid.
The strong condition of the steel market is reflected in a report
which was current on ’Change to-day that the Tin Bars Associa
tion, which is composed of Welsh and other steelmasters, have,
with the opening of this year, further advanced their prices 5s.
per ton. The last advance of 5s. was on November 1st, and by
this second advance, if the report is strictly accurate, the Associa
tion recover the full 10s, per ton reduction which they declared six
months or so ago. The advance now reported has, 1 know, been
in contemplation for a month or more. Bessemer steel tin bars
now become £4 15s. at consumers’ works in Wales; billets,
£4 7s. fid.; and blooms, £4 5s. For delivery to stations in Stafford
shire a further 5s. per ton has to be added.
The comparative statement of ironworkers’ wages and “extras”
in the various other ironmaking centres, as compared with those
paid in South Staffordshire, which has been drawn up and pre
sented to the men by the employers in support of their claim for
the abolition of many of the “extras” upon mill and forge tonge rates, has not met with a favourable reception. The opera
tives’ section of the Wages Board have this week passed resolutions
affirming the inaccuracy of the statement, and appointing a depu
tation to collect from South Yorkshire, Lancashire, and elsewhere
evidence in proof of this allegation. Arrangements are also to be
made for the holding of a national conference of ironworkers’
representatives. The men assert that the improved condition of
the iron industry would justify rather an increase than a reduction
in wages. The “statement” which has been got out by the
masters is a very convincing compilation, and shows clearly that
wages here are much higher than in competing districts. The
puddlers, for example, receive fid. per ton extra for each of the
following operations :■—Cutting through or doubling, making four
balls in some cases, and working small coal or scrap, Such
“extras” are wholly unknown in other districts, and similar
instances occur in other departments of the ironworks.
An alteration in puddling operations which is being introduced
into a Netherton works does not meet with favour from the
puddlers. Hitherto the iron has been taken to the hammer by
those operatives, but it is proposed to replace this method by the
introduction of trolleys, the cost of trolleying the iron to be paid
out of the office, and the puddlers to be reduced fid. per ton. The
masters contend that the iron will be improved in the manufacture
under the proposed altered mode of working. The men strongly
oppose the new system, and have raised several objections.
Negotiations, however, resulted in their determining to give the
practice a trial for a month, but at the last moment the under
hand puddlers altered their decision.
The anchor smiths in the employ of a Netherton firm are on
strike against a reduction of wages equal to 121 per cent. Twelve
months ago, when trade was depressed, the men voluntarily sub
mitted to a reduction equal to 61 per cent., making, the men
affirm, a total drop in wages in two years of 171 per cent. If
the demands of the firm are acceded to the wages paid will be 171
per cent, below the established minimum of the trade. The opera
tives are strenuously supporting the men on strike, believing that
if the firm are successful there will be reductions all round.
The Cradley Heath chain-makers are confident that their strike
for an advance in wages will terminate in their favour. Stocks are
diminishing, and makers find the greatest difficulty in executing
orders. The operatives evidently intend to gain as much advantage
from the dispute as possible. They have decided not to resume
work until the truck system is abolished, and they are agitating
for a reduction in the hours of labour, with a view to restricting
production, and so prevent the masters from employing what the
chain-makers deem arbitrary measures to enforce reductions in
wages.
, 1 he South Staffordshire Mines Drainage Commissioners have
just levied a rate on the mines in the Old Hill district, for the
twelvemonth ending the 3rd _January next year, of 3d. upon ever}’
ton of fireclay and limestone, and fid. upon every ton of ironstone,
coal, and slack. They have also called upon every occupier of a
mine within the drainage area to make a return of the number of
acres of mine occupied by him, and of the number of tons of
mineral raised by him during the half-year ending the 31st Do comber last.
Machinery engineers report a more healthy feeling about trade,
and export inquiries are more active than was the case some time
ago. Still, new orders cannot be termed by any means abundant,
and many machine shops continue only partly engaged. Marine
boilers and engines are in improved sale, and steam pumps are on
order to a considerable, aggregate for mining and irrigation pur
poses. Hauling machinery for similar uses is also in better call
Oil export account.
Portable engines for agricultural purposes are
going away freely to Australia and other of the colonies, while the
demand for lifting tackle for abroad and for the colonies is fairly
satisfactory. Presses, shafting, and metal spinning machinery are
in good call at the Birmingham machine shops. In South America,
Spain, and elsewhere local makers of machine tools have to coinpete against the severe inroads of the Germans in the matter of
common goods, but for best machinery our houses carry off the
orders with hardly any trouble.
Messrs. Tangyes have experienced increased briskness of late in
the call for general machinery, and other makers also report some
what more cheerfully. Messrs. James Archdale and Co. are very
busy on contracts for Arsenal tools for the British and the Chinese
and other foreign Powers. Torpedo-boat machinery, such as light
engines and boilers, compressed-air reservoirs, Ac., is keeping
Messrs. George Beilis and Co. well on. Messrs. \V. and J. Player
have secured a good contract for planishing hammers from the
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In the coal trade there is a brisk demand for all descriptions of
fuel suitable for house-fire consumption, and the stoppage of the
pits during the past week for the holidays has thrown many of the
collieries in arrears with their orders. Other descriptions of fuel
for iron-making, steam and engine purposes, are also moving off
better, and pits have more than sufficient work to keep them fully
employed. The present pressure is, however, regarded only as
temporary whilst the severe weather lasts, and except that some
collieries have put about 6d. per ton upon the price of house-fire
coal where they were previously below the full quoted rates, no
attempt has been made at any further upward movement in prices.
At the pit mouth best coal is now quoted at 9s. to 9s. 6d. per ton;
seconds, 7s. 6d. to 8s.; common house coal, 6s. to 6s. 6d.; steam
and forge coals, 5s. to 5s. 6d.; burgy, 4s. 6d. to 5s.; best slack,
3s. 6d. to 4s.; and common, 2s. 6d. to 3s. per ton.
For shipment there is only a moderate demand, and steam coals
do not average more than 7s. to 7s. 3d. per ton delivered at the
Garston Docks or the high-level, Liverpool.
Barrow.-—The tone of the hematite pig iron trade of this dis
trict is very steady, although, as a matter of fact, very little new
business has been done during the past few days. The holidays
are, however, chiefly responsible for this. Makers of iron have a
large amount of work in hand, and they are well sold forward,
both in Bessemer and ordinary qualities of metal. It is fully
expected that several new orders will be booked early in the year,
as it is known makers have several large requirements which want
satisfying before the spring months, either in sales on prompt or
on forward deliveries. Stocks are large, and they are likely to
continue so, with present prospects of increased values of pig iron.
Prices are firmly held at 45s. 6d. to 46s. for Nos. 1, 2, and 3 in
mixed parcels, equal weights of all qualities, and at 44s. 9d. for No. 3
forge and foundry iron net at makers’ works. The output of pig iron
is not only fully maintained, but efforts are being made to bring into
blast several of the furnaces which have been out of blast for some
NOTES FROM LANCASHIRE.
time past. It is probable that before the spring the output will be
increased by one or two thousand tons a week. The steel trade is
{From our own Correspondent.)
busy in all departments save one, and that is that of steel for ship
Manchester.—Actual business has scarcely yet been fully resumed building purposes, for which there is a very limited trade, although
after the holidays ; works and collieries have during the past week inquiries are stronger than they have been. The market for rail
been closed for several days, and where there has been anything way material is firm, and makers are not only well sold forward,
doing it has been altogether of a special character. The year has, but they are experiencing a demand which shows that a continu
however, opened with a very strong tone in the market for which ance of activity may be expected at the mills for many months
it is difficult to find any really legitimate justification beyond the during the present year. The demand comes from all sources, and
fact that America is just now taking a good deal of raw material includes business from America, the Colonies, and the Continent,
from this country. So far as local trade is concerned, there in addition to a good request on home account. The market for
is no real improvement in the iron using branches of industry rails is as good as it has been for some years past, and it is probable
in this district to give a ny upward movement to prices, but acted that contracts will continue to come in on a large scale. Merchant
upon by outside influences, such as the upward movement in warrants steel is in request, and bars are in improving request. Ship
at Glasgow, and the considerable advance which has taken place in builders are not better off for orders, except in one small instance,
the price of Middlesbrough iron, the market here has been thrown but the outlook is comparatively good. Engineers are not fully
into a very unsettled condition. It is true that from the makers’ employed, but there are more hopeful signs all round. Iron ore
point of view, even at the full advance, the prices which are steady at 9s. to 11s. per ton. Coal and coke firmer.
now being asked have not yet got to the point where they repre
sent any substantial return in the actual cost of production, but
they represent so considerable an advance upon the ruinously low
prices to which buyers have of late been accustomed that they are
THE SHEFFIELD DISTRICT.
not at all readily accepted. The heavy stocks which are still held,
{From our own Correspondent.)
and the very large number of furnaces which are still out of blast,
The Staveley Coal and Iron Company, near here, has introduced
have naturally a temporary effect upon any undue upward move
ment in the market, but there is a decided spring in prices, for a large lamp of Scotch invention, which burns a cheap oil produced
at the works of Messrs. Kempson. The lamp is made to burn, by
which it is difficult at present to assign any sufficient reason.
For the opening market of the year, following so closely upon steam pressure, coal tar oils, which at the present low price of
the holidays, there was a fairly good attendance in the Manchester residuals can be had at a nominal price. A tank, with some
Iron Exchange on Tuesday, and there would have been no diffi twenty gallons of oil, and having a large lamp attached, is placed
culty in booking orders for forward delivery if sellers had been in mid-air, and when the light is required the steam is turned on
' prepared to accept the prices which would have been taken a week through a Ain. or fin. pipe. The application of a light causes the
or so back. Here and there merchants were prepared to do lamp to give a flame equal to about 2000-candle power, and con
business at about Is. per ton above late rates, but representatives suming about two gallons of oil in the hour. The light has been
of makers in most cases were not in a position to give any introduced into the workshops where the large pipes are being
open quotations, and where offers were put forward they made for the Manchester Waterworks.
We have had quite a long spell of frost, which has given the
were, as a rule, only entertained on the condition that
they would have to be submitted for acceptance. In local and dis skate-makers a turn. Stocks have been pretty well cleared, and
the
merchants, who held heavy accumulations having relieved
trict brands of pig iron no definite quotations could be got from
representatives of makers, and the market can only be described their shelves, are ordering freely. The skate industry is in need of
in the general terms that there was a strong upward tendency in a stimulus, and another fortnight of continual frost in the country
prices, with very little actual business doing. In one or two would be a great boon to all engaged in the trade.
Messrs. Newton, Chambers, and Co. Thorncliffe, have just
instances sales were reported at Is. to Is. 6d. per ton above late
rates; but although buyers would no doubt have given out orders opened a large new shaft, for the double purpose of providing
more
efficient ventilation and as the means of ingress and egress to
oil the basis of prices which were being taken a week or two back,
there was very little really genuine inquiry in the market. The the workings, without having to descend the shaft from which the
real position of the market is this—that for their very limited out coal is drawn. The new shaft is at Barley Hall, near Thorpe
put makers are so fully sold that they are in a position to be Hesley. Messrs. Walker and Foulstone, colliery contractors and
indifferent about booking further orders at present, and the only engineers, of Barnsley, started the work on June 21st, 1886, and
question is whether there has yet been a sufficient advance in price the Silkstone seam was reached on the last day of the year. The
to justify the re-starting of furnaces which are at present-out of new shaft is 13ft. in diameter, 164 yards deep, and is walled with
bricks from top to bottom. The whole of the work has been com
blast.
As regards hematites, very much the same conditions as those to pleted without the slightest mishap. The Thorncliffe Ironworks
which I have already referred also apply. Most of the makers are and Collieries are amongst the largest in South Yorkshire, it being
for the present so well supplied with orders that they are holding estimated that about 20,000 persons—men, women, and children—
out for prices that buyers in this market are not disposed to give, are dependent upon them for a living. The firm have enjoyed
and the low sellers are taking advantage of this to ask an advance remarkable immunity from the calamities which periodically occur
of Is. to Is. 6d. per ton upon the minimum prices which would in colliery workings.
have been taken only last week.
The advance in the raw materials has placed makers of finished
iron in a very difficult position. They have before them plenty of
THE NORTH OF ENGLAND.
opportunity for doing business, but buyers will not give any
{From our own Correspondent.)
advanced price commensurate with the advance which manufac
turers would now have to pay for pig iron; for the present forges
The I ft-: are many signs that a real and substantial improvement
are fairly well supplied with orders, but there is no new business in the Cleveland pig iron trade has set in. The amount of business
coming forward, except at prices which makers do not feel them actually done during the holidays was not great. Sellers, however,
selves in a position to accept.
not only held their own, but they substantially improved their
In times of depression large works have frequently to seek a position. During the latter part of last week inquiries were
development of trade outside of what may be regarded as their numerous, and the price of No. 3 g.m.b. advanced from 33s. 9d. to
special line of business, and as an illustration of this I may men 34s. per ton. The market held at Middlesbrough on Tuesday last
tion that the Ashbury Railway Carriage Company, of Manchester, was quite excited, and prices fluctuated considerably. Consumers
has for some time past been largely developing the branch of its offered as much as 35s. 6d. per ton for No. 3 g.m.b., for this
works which is more directly connected with the manufactured iron month’s delivery. Sellers were not eager to commit themselves
department, and recently it has in this direction been making even at that figure, seeing that their prospects are _ now so
considerable additions to its already extensive concern. Going promising. Makers, who are for the most part well supplied with
through its works the other day, I could not help noticing how its orders, ask 36s. fid. for No. 3, and are unwilling to sell for delivery
iron manufacturing business and bridge and girder work was pushing beyond the end of the month
itself into prominence, even where new plant was to be seen which
The quarterly meeting of the Cleveland iron market will be held
had been put down for constructive iron work distinct from at Middlesbrough on Tuesday next.
carriage building, and the activity which characterised this depart
A considerable amount of business is being done at Glasgow in
ment certainly seemed to justify the company in the divergence it Cleveland warrants. The current price is about 36s. 6d. per ton,
was taking from the strict line of business with which its name has and the iron represented is largely being sent into store. At
been so long associated. The company had in hand large home and Glasgow on Tuesday transactions took place at 36s. 4Ad. to 36s. 6d,
colonial orders for bridge and girder work, and for this a good deal per ton for cash, or 3d. per ton more for cash in one month.
of special plant had been put down. Amongst the new plant was
Messrs. Stevenson, Jaques, and Co.’s current quotations are:—
a powerful steam travelling crane 35ft. high, with a 43ft. span, and Acklam hematite, mixed Nos., 45s. per ton; Acklam Yorkshire,
capable of lifting twenty tons; in addition to this a number of Cleveland No. 3, 36s. per ton; Acklam basic, 38s. per ton; refined
improved radial drills and Tweddell’s portable rivetters have been iron, 48s. 6d. to 57s. fid. per ton.
added to its plant, besides various other improvements to meet the
There is still but little inquiry for finished iron, but nevertheless,
requirements of modern times. In the department which may be owing to the rise in price of pig iron, makers have been compelled
regarded as in connection with its carriage building work the to put up their quotations. They are now asking £4 12s. 6d. per
company has just set up a powerful hydraulic press of 1500 tons ton for ship plates, £4 7s. 6d. for angles, and £4 12s. 6d. for
pressure, with other appliances for the manufacture of solid wrought common bars, all free on trucks at makers’ works, less 2A per cent,
iron wheels.
discount.
A curious incident was the other day brought under my notice
Relative to the threatened strike of blast furnacemen, an im
which may bo worth briefly mentioning as an illustration of the portant conference between the employers and representatives of
extraordinary conditions under which business is just now being the men was held on the 31st ult. The following proposal was
done. Messrs. Krupp, of Germany, are executing a steel rail order ultimately made by the former for submission to the men, viz.: —
for the colonies, and the points and crossings are being manu “That the sliding scale be re-established for the minimum period
factured by a well-known firm in the Manchester district; notwith of two years from the 1st of January, 1887, on condition that the
standing the excessively low prices at which steel rails can be reduction of 3f, 2A, and 1J per cent, obtained during the second,
bought in England, Messrs. Krupp have actually sent over from third, and fourth quarters respectively of 1886, in excess of the
Germany upwards of 80 tons of steel rails which have been delivered sliding scale rate, be returned to the men, in the same order,
at the works in the neighbourhood of Manchester, to be there during the first three quarters of 1887, in addition to the wages
manufactured into points and crossings and again re-shipped for payable under the sliding scale. Notices for terminating the pro
delivery to the colonies.
posed scale to be the same as under the last scale. Also that the
Belgian Government, and other business is expected from the same
source.
Gas engines are increasingly to the front, and are taking the
place of steam engines for many works’ purposes. Makers of these
motors are doing a good business, and prospects for 1887 are
declared to be very encouraging. Petroleum engines, however,
are now competing with gas engines, and Messrs. A. Shirlaw and
Co., Birmingham, speak satisfactorily of the demand which they
are experiencing for the new motor.
For heating appliances there is a brisk demand, and the firms
engaged in the manufacture of engines and dynamo machines for
electric lighting purposes have plenty of work before them.
The production of wrought iron tubes for both gas and water
works’ requirements is brisk, and the leading houses have more
orders upon hand than they have experienced for a long time past.
Hardware factors and merchants are not delaying the placing of
contracts for the next quarter, and manufacturers are gratified that
. some of these are decidedly above the early January average.
Good expectations are entertained of a much better demand during
this year than was experienced in 1886, and indications continue
favourable for the realisation also of higher prices.
I do not yet hear of any alteration in the discounts; but if iron
and steel and other raw materials keep strong and see further
advances, as is very likely, reductions in discounts will be
announced in several branches. The meagre profits of 1886 should
gradually become a thing of the past. The year is opening with
lighter stocks on the shelves of some manufacturers than have long
been observable, and the probabilities are strongly in the direction
of stocks being kept down. The smaller hardware makers are
receiving orders from the factors, and at the larger establishments
there is less necessity than usual at this period to put operatives
upon stock.
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claims of the barrow men and keeper’s helpers be referred to a
joint committee of employers and workmen. ’

NOTES FROM SCOTLAND.
[From our own Correspondent.)
Business in the iron and coal trades has been much interrupted

this week by the New Year holidays. Work has been either wholly
or partially suspended in the principal works for a great part of the
week. In some departments the holiday was shortened by the
pressure for dolivery of work.
The pig iron market was closed from Friday till Tuesday. On
the re-opening the feeling was very strong, and prices advanced on
Tuesday as much as Ad. a ton, a very large business being done.
The market was mainly affected by the news from the United
States, which appears to indicate that Scotch iron will presently be
wanted there in larger quantities. There is practiaally no change
in the number of furnaces in blast, and no material addition has
been made to stocks.
Business was done in the warrant market on Friday up to
44s. 71jd. cash, closing at 44s. 5d. buyers. On Tuesday forenoon
transactions occurred at 44s. 10|d. to 45s. 5Ad., the afternoon
market being at 45s. 6d. to 45s. 2Ad., and 45s. 7d. cash, Wednesday’s market was excited and strong, with a further advance in
prices to 45s. lid. cash. To-day—Thursday—there was a large and
excited business. Warrants began at 46s. 2d., ran up to 46s. 7LL,
then declined on heavy selling to 45s. 10Ad., recovering again to
46s. 2d., and closing with buyers at ^d. less.
Makers’ pig iron was very firm, and they were exceedingly
cautious sellers, it being as a rule all but impossible to get quota
tions for forward delivery. It would serve no good purpose to
give makers’ quotations this week, as they might be materially
altered before they could appear in print.
The past week’s shipments of Scotch pigs are about 2000 tons
above those of the same week last year.
Considerable additional orders for basic steel are reported from
the United States, and the price of Glengarnock steel billets has
been advanced by 5s. a ton.
The malleable ironworks of Lanarkshire are in a more promising
state with regard to business than for some time past.
The coal trade has been restricted this week on account of the
holidays, the collieries having been idle in the early part of the
week. But there has been no particular pressure for shipment.
Prices of nearly all sorts of coal are firm, and in one or two
instances 6d. a ton of an advance has been obtained.
The trade of Renfrew will benefit greatly by an order for six
hopper barges which Messrs. Lobnitz and Co. have secured for the
Suez Canal Company. This is the second order the firm have got
from this company within a few weeks, having now on hand for
the Canal twelve hopper barges, four big steamers, and a large
and powerful dredger.

WALES AND ADJOINING COUNTIES.
{From our own Correspondent.)
In coal prices remain the same for ordinary sales. There was a
rumour a few days ago that prices were moving upwards, but it
appears at present to be confined to North Wales, where 6d. per
ton advance has been obtained for best kinds of coal. Quotations
at port are still 8s. fid. for the best steam, and 4s. to 4s. 3d. for the
best small. For the latter the demand is easy. House coal is in
good request, and as much as 8s. 9d. is obtained for best kinds.
Small bituminous is sluggish in sale, and may be had at all prices
from 3s. 9d. to 4s. fid.
The transfer of the Bute Docks to a company has been the
important event of the first week of the new year.
The rail trade is not sufficiently pronounced to criticise. Iron
masters are going along a little more comfortably, and prices are
slightly improved. A good rail trade is daily expected from
America and the colonies, and there seems to be a reasonable
certainty that the spring market will be larger than the rail trade
has been for the last quarter, and that figures will be advanced.
Quite a spurt has taken place in the old and rejected rail trade,
and the few holders have had so many quotations offered, that they
are chary in selling. As soon as the weather improves, and
relaying can be carried on, the mills will be busier. At present the
steel sleeper trade for home use is not a great one. Foreign
customers are still in the market.
The shipping casualty list is still a heavy one. Aberystwith, one
of the oldest of the Welsh ports, and Cardiff, one of the latest,
have both suffered in proportion. Numerous coal cargoes have
been sunk of late.
Tin-plate continues to command the greatest attention, and
speculation is rife as to the course the men mean to adopt. Satur
day next has been named at Swansea for time and place for
organised action. In the meantime those employers who have
been successful in completing arrangements with their men are
doing well. Prices are firm and steadily advancing, and though
the total exported last week was smaller than usual, on account of
the holidays, the business in hand and ready is very satisfactory.
The total shipments from Swansea last week of tin-plate amounted
to 13,650 boxes, principally to Germany, France, and Spain. The
shipments from America were nil, but this will soon be made up.
The American trade is rapidly increasing, as the monthly totals
show. The present prices are 12s. 9d. to 13s. 6d. I.C. for cokes,
13s. to 14s. for Bessemers, and 3d. more for Siemens. These two
are most in demand. Best charcoals touch 17s., and for best ternes
as much as 14s. 6d. can be had. For coke wasters the enquiry is
brisk, and quotations are 12s. 9d., or even higher than was only
lately quoted for good brands.
Pitwood is in demand at 16s.
South Kensington Museum.—Christmas week free. Visitors
during the week ending January 1st, 1887:—On Monday, Tuesday,
and Saturday, free, from 10 a.m. to 10 p.m.: Museum, 9164; mer
cantile marine, Indian section, and other collections, 3578. On
Wednesday, Thursday, and Friday, from 10 a.m. to 10 p.m.:
Museum, 4080; mercantile marine, Indian section, and other
collections, 2979. Total, 19,801. Average of corresponding week
in former years, 32,709. Total from the opening of the Museum,
25,339,304.
Naval Engineer Appointments.—The following appointments
have been made at the Admiralty:—John W. Midgley, engineer,
to the Goshawk, additional, when recommissioned; Charles M. B.
Dyer, engineer, to the Swinger, when recommissioned; John Arm
strong, chief engineer, to the Britannia; Edward Crawley, chief
engineer, to the Pembroke, for reserve; Edward G. F. Moffett,
engineer, to the Narcissus; George J. Gorfett, engineer, to the
Porpoise; Cornelius H. Steward, engineer, to the Vernon, addi
tional, for torpedo school; and Edward Gallery, assistant engineer,
to the Benbow.
A Nkw Thames Embankment.—Arrangements for the construc
tion of a new embankment along the south side of the Thames, from
the new dock of Putney Bridge to the parish boundary at Barnes,
have now been completed by the Wandsworth District Board of
Works, under the "direction of their local surveyor, Mr. J. C. Rad
ford, C.E. The embankment will be 45ft. wide, and consist of a
12ft. footway and a carriage way of 33ft. The foundation will be
of concrete. The footway is to be fenced from the water by massive
iron railings of a handsome design. The total cost is estimated to
be close upon £5000. Towards this sum the Thames Conservators
have promised £800. The remainder of the required amount will
be equally borne by the Metropolitan Board and the Wandsworth
District Board. The work will probably be begun next month.
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THE ENGINEER.

17,032. Tools, J. Dennison, Armley.
17,033. Catches, &c., for Pins in Brooches, Ac., M.
Cross and H. Antrobus, London.
17,034. Scoring Cardboard, Ac., J. Perry, London.
17,035. Blasting Cartridges, J. Boag, Glasgow.
17,036. Game and Puzzle Combined, W. Wells, Newcastle-on-Tyne.
17,037. Pressure Gauges, W. J. Thomas, London.
17,038. Travellers, G. H. Smith and B. Cooper,
London.
17,039. Connecting Woven Wire, Ac., Mattresses to
the Frames of Metal Bedsteads, G. A. Billington
Liverpool.
17,040. Stuff Tap, H. Schofield, Sheffield.
17,041. Triple Effet Evaporating Steam Vacuum
Pans, It. Campbell.—(/. Foster and J. Campbell,
Java.)
17,042. Spike Fastenings, W. and S. Bayliss, and R.
Howarth, London.
17,043. Foaming Wines, N. Browne.—(A. Braconier,
France.)
17,044. Glove Fastenings, A. Richter, London.
17,045. Removing Soot from Chimneys, Ac., C. F. W.
Dcehring, London.
17,046. Food for Cattle, &c., J. P. Larieux and H.
Gregoire, London.
17,047. Rolling Mills, E. H. Martin and J. Beavis,
London.
17,048. Tobacco Pipes, E. D. Skelton, London.
17,049. Treating Slag, K. W. E. Maruhn, London.
17,050. Soles or Socks, T. Coates and H. W. Call,
London.
17,051. Stencils, E. Edwards.—(E. Riedel, Germany.)
Stevens, Wiltshire.
16.957. Lawn-tennis Nets, D. and W. Dalglish, Burn- 17,052. Suspended Overhead Telegraph, Ac., Wires,
A. E. Harris, London.
foot.
17,053. Nip, G. F. Redfern.—(E. /. Maizier and F. J. W.
16.958. Combined Scraper, Ac., F. James, Dresden.
Reitz, Belgium.)
16.959. Carriage Lamps, R. P. Dodd, Birmingham.
16.960. Inhaling Apparatus, H. A. B. Huguet, Lon 17,054. Heel Pads for Stocks of Rifles, H. A. Silver
and W. Fletcher, London.
don.
16.961. Hand Trucks, A. II. Reed. —(D. S. Wing and IF. 17,055. Compound for Facings of Concrete Struc
tures, J. Tall, London.
A. Cameron, United States.)
16.962. Securing Broom Handles to their Heads, F. 17,056. Dynamo-electric Machines, G. Kapp, London.
17,057. Preventing Escape of Gas, H. W. and A. F.
Chamberlain and S. Naylor, Sheffield.
Cole, London.
16.963. Plating of Saddle-trees, Ac., S. Edwards,
17,058. Chaff Cutting Machinery, Ac., J. Oliver,
Balsall Heath.
London.
16.964. Ship’s Gangways, Ac., J. McConachy, Glas
17,059. Waste Products of Breweries, W. Gerdes,
gow.
London.
16.965. Separating Postage Stamps, J. J. Allen,
17,060. Mechanical Telephone Apparatus, H. II.
Halifax.
Lake.—(G. W. lord and II. E. Townsend, United
16.966. Steam Motors, A. G. Brown, Glasgow.
States.)
16.967. Watchmen’s Time Recorders, A. C. Howard,
17,061. Laying off, Ac., Geometric, Ac., Figures, E.
United States.
M. Goldsmith and E. Reizenstein, London.
16.968. Gas Oven, S. W. Wilkinson, J., W. R., and R.
17,062. Filling Boxes with Matches, H. H. Lake.—
Green, Ecclesfield.
(The Citizens Match Company, United States.)
16.969. Letter Copying Books, P. M. Justice.—(A E.
Whiton, United States.)
16.970. Looms for Weaving, J. Jucker, Manchester.
30th December, 1886.
16.971. Rivets, L. O. Dion, London.
16.972. Drafting Charts for Patterns, E. Gartland, 17,063. Printing Machines, H. M. Nicholls, London.
17,064. Telescopic Sights, P. Brodigan, Dublin.
London.
16.973. Looms, R. E. Lester and J. A. S. Biernatzki, 17,065. Wheels, J. Aylward, Coventry.
17,066. Fustian Cutting Frames, J. R. Meanock,
London.
Manchester.
16.974. Displaying Figures in High Relief, W. H.
17,067. Opening Bottles, A. C. Farrington, ShelPower, London.
fanger.
16.975. Striped Velvets, R. S. Collinge, Manchester.
17,068. Extinguishing Paraffin, &c., Lamps, C. E.
16.976. Spindles, G. H. Milward, Manchester.
Gibson, Birmingham.
16.977. Adjustable Tracing Wheel, T. Wood, London.
17,069. Submarine Incandescence, J. A. McLellan,
16.978. Lamps, W. Harris, London.
Glasgow.
16.979. Extracting Oils by Volatile Solvents, A. W.
17,070. Braces, &c., R. J. Gibson, Dundee.
Macllwaine, London.
16.980. Combined Hand Saw, <5zc., A. Millar, Glasgow. 17,071. Boxes, &c., D. and W. Dalglish, Looliwinnoch.
16.981. Clearing Snow, E. Burton, London.
16.982. Umbrella Runners, T. A. Crabtree and B. 11,072. Supplying Air to Barrels, E. and J. Holding,
Lancashire.
Morrill, London.
16.983. Stuffing Boxes and Packing, A. Mackie, 17,073. Panels for Letter Racks, &c., F. R. Silk,
Birmingham.
London.
17,074. Combined Saddles, &c., G. Townsend and C.
16.984. Engine Telegraphs, G. Smith, Glasgow.
A.
E. T. Palmer, London.
16.985. Removing Creases, &c., D. Freeman, W. H.
17,075. Preparation of Food Products, C. S. Boynton
Foster, and H. Bentley, Birmingham.
and W. J. van Patten, London.
16.986. Rubbing Points on Lead, &c., Pencils, M. P.
17,076. Infusion of Tea, D. S. Batchelor, London.
Pettigrue, London.
16.987. Steel Wire, &c., Bolt Rope, J. C. Peterkin, 17,077. Clocks, <fcc., F. Bosshardt.—(S. Chambonand R.
Francois, Italy.)
Glasgow.
16.988. Planing, &c., Slates, W. P. Thompson.—(F. 17,078. Castors, W. H. Morton, Leeds.
17,079.
Heating Water, W. B. Thompson.—(M. Fuld,
Shenton, United States.)
Holland.)
16.989. Hats, T. Webb.—(T. IF. Bracher, United
17,080.
Waterproof Vegetable &c., Fabrics, J. OboStates.)
zinski, Liverpool.
16.990. Hat Sweat Bands, T. Webb.—(T. IF. Bracher,
17,081. Propulsion of Ships, J. Monteitli, Glasgow.
United States.)
16.991. Coal Mining Machines, A. J. Boult.—(J. 17,0S2. Sheets for Invoices, W. H. Ronald, Glasgow.
17,083. Azo Dyes, J. Y. .Johnson. —(Farbenfabriken
Walton, United States.)
vormals Friedrich Bayer and Co., Germany.)
16.992. Carburetters, &c., R. S. Lawrence, London.
16.993. Tools, P. A. Newton.—(T. G. Roebuck, United 17,084. Mounting Telephonic Switches, <fcc., A. R.
Bennett, Glasgow.
States.)
16.994. Filtering Apparatus, H. E. Newton.—(IF. M. 17,085. Watering Pot, B. Bratt, Old Swinford.
17,086.
Secret Receptacles, J. Edwards, London.
Deutsch, United States.)
17,087. Refrigerating Machinery, A. B. Imrie,
16.995. Copying Press, &c., J. Lewy, London.
Glasgow.'
16.996. Perfecting Letter-press Printing Machines,
J. H. Buxton, D. Braithwaite, and M. Smith, 17,OSS. Carbon, P. Ward and W. S. Oliver, London.
17,089. Weighing Machines, P. Ward and W. S. Oliver,
London.
London.
16.997. Automatic Door Curtain Raiser and
17,090. Weighing Machines, P. Ward and W. S. Oliver,
Draught Preventer, A. Deslandes, Greenwick.
London.
16.998. Lubricator, J. Wildemann, London.
16.999. Candle Lamp for Travellers, R. Imray, 17,091. Compasses, C. C. Hearsey, London.
17,092.
Extinguishing Lamps, W. K. Parkinton,
London.
London.
17,000. Utilising Urine as Manure, A. W. Carlson,
17,093. Jubilee Bangle, &c., C. C. Atchison, South
London.
Hampstead.
17,001. Propulsion of Ships, S. Taussig, London.
17,094. Loom, A. M. Clark.—(La Societe Devigne et
17,002. Electric Arc Lamp, N. Marischler, London.
Durand, France.)
17,003. Tying and Carrying Parcels, A. M. Clarke.
17,095. Horseshoe, T. Hardwick, Bradford.
—(C. IF. Benedict, United States.)
17,096. Rapid-firing Breech-loading Cannon, C. C.
17,004. Car Gears, W. S. G. Baker, London.
Engstrom, London.
17,005. Sewing Machines, J. S. Edwards, London.
17,006. Oil-lighted Beacons and Buoys, J. M. Foster, 17,097. Rotating the Doffer and Cylinder of a
Carding Engine, W. T. Cheetham,—(T. Leach,
London.
Russia.)
17,007. Regenerative Gas Lamps, J. M. Foster,
17,098. Portland Cement, W. Sonnet, London.
London.
17,008. Watering and Laying Dust in Mines, T. 17,099. Vent Pegs, F. Baker, London.
17.100. Purifying Apparatus, A. Dervaux, London.
Archer, jun., and T. O Robson, London.
17,009. Keyless Watches, E. de Pass.—{Messieurs 17.101. Caustic Soda, G. Kamensky, London.
17.102. Elastic Tire for Carriage Wheels, J. U. Burt,
Favre Fr'eres, Switzerland.)
London.
17,010. Button-hole Sewing Machines, H. H. Lake.
17.103. Lock Bolts and Nuts, S. De la G. Williams,
—(J. E. Wheeler, United States.)
London.
17,011. Felting Hat Bodies, H. H. Lake.—(/.. T.
17.104. Steel Eye-bars, R. W. Smith, London.
Waring, United States.)
17.105. Braiding Machines, H. H. Lake.— (F. L. Veer17,012. Spinning, M. Stinglwagner, jun., London.
kamp, C. F. Leopold, and W. Darker, United States.)
17,013. Flushing Cisterns for Water-closets, &c.,
17.106. Gas-burners, R. and O. Pintsch, London.
J. Alston, Glasgow.
17.107. Machinery for Rock Tunnelling, H. N. Pen17,014. Animal Traps, E. S. Hotchkiss, London.
rice, London.
17,015. Centrifugal Machines, C. A. Baekstrom,
London.
December 31st, 1886.
17,016. Window Construction, O. Flagstad, London.
17,017. Liquid Extract of Coffee, M. Samelson, 17.108. Vernier, E. S. Norcombe, Birmingham.
London.
17.109. Driving Belts, S. Rowbottom, London.
17.110. Indicating, <fcc., the Distance Travelled by
29th December, 1886.
Tramcars, &c., J. C. Claxton, Liverpool.
17,018. Transmitting Electric Currents, M. H. 17.111. Clearing Apparatus, J. Vaughan and J. Wal
Smith, Halifax.
ker, Manchester.
17,019. Building Hollow Walls, G. M. Henley, 17.112. Buttons, E. B. Tillarn and J. T. Gibbins,
Cornwall.
Manchester.
17,020. Gas Purifiers, G. Tolson and J. Illingworth, 17.113. Breech-loading Ordnance, G. Quick, Glouces
Halifax.
tershire.
17,021. Artificial Fuel, W. C. and A. A. Haigli, Man 17.114. Clothes Pin, A. J. Morcom, Cornwall.
chester.
17.115. Plate Glass, J. L. Napier, A. D. Brogan, and
17,022. Stoves Heated by Gas or Oil, W. Lord,
A. M. Malloch, Glasgow.
Middlesbrougli-on-Tees.
17.116. Curing Damp Walls, E. C. S. Moore, Dover.
17,023. Fire-arms, G. O’C. Holloway and J. Reeves, 17.117. Combined Rule and Letter Balance, W. A.
Birmingham.
Brooke, Dublin.
17,024. Jacks of Looms for Weaving, R. Curtis, 17.118. Revolving Machine, J. W. Mills, Coventry.
Halifax.
17.119. Trapping Drains, &., P. F. Richards, London.
17,025. Veluring Hats, &c., J. Ashworth and G. C. 17.120. Dynamo-electric Machinery, R. E. B. Cromp
Taylor, Manchester.
ton and J. Swinburne, London.
17,026. Leather Polish, J. H. G. Langenhagen, 17.121. Magazine Fire-arms, B. Burton, London.
Liverpool.
17.122. Setting off a Right Angle, &e., F. Marriott,
17,027. Wringing Machines, P. Burt, Glasgow,
London.
17,028. Sewing Machines, R. W. Anderson, Liver 17.123. Tubular Boilers, G. Durr and H. Conrad,
pool.
London.
17,029. Self-registering Weighing Machines, W. M. 17.124. Ring without a Traveller, J. Lisle, Lanca
Preston, Bangor.
shire.
17,030. Advertising Goods, &c., in the Dark, J. 17.125. Kitchen Ranges, G. Paxton and J. Turnbull,
Smith, Birmingham.
Falkirk.
17.03L Candle Holders, &c., G. Brewer.—(T. Tucker, 17.126. Floating Breakwaters, Ac., F. W. Jongs,
London,
4"

appoint the first; qualification, 50 shares or equi
THE PATENT JOURNAL.
valent stock, but this will not apply to the
of the Commissioners of
directors appointed by the subscribers ; the Condensed from the Journal
(From our own Correspondent.)
Patents.
remuneration of the board is to be £300 per
New York, Dec. 24th.
Application for Letters Patent.
Brokers are about closing negotiations for annum.
*** When patents have been “communicated” the
largo lots of English pig iron, billets and slabs.
name
and address of the communicating party arc
They have orders in hand to-day for from twelve Venezuela Docks and Public Works Company,
printed in italics.
to fifteen thousand tons of old rails and scrap, but
Limited.
28 th December, 1886.
do not expect to meet buyers’ requirements at
This company was registered on the 23rd ult., 16.945. Stove Grates, C. Swindell, Sheffield.
present. Bessemer pig is quoted at 25 dols. 50c.;
blooms, 29 dols.; billets, 30 dols.; spiegeleisen, with a capital of £225,000, in £10 shares, to 16.946. Soles and Heels for Boots, J. Horrocks, Southport.
28 dols., all with an advancing tendency. Steel acquire and carry into effect a concession dated
rails are quoted at 30 dols. at mill, but makers 9th August, 1886, from the President of Venezuela 16.947. Hot Water Heating Apparatus, S. Pearson,
Bradford.
are unwilling to book orders. An advance to to Don Miguel Tejera, for the establishment of a 16.948. Tires for Wheels of Bicycles, Ac., J. Hudson,
37dols. or even to 38 dols. will be sure to follow if shipbuilding yard and floating dock on the Island
Birmingham.
prices improve abroad. Tin is quiet and steady at of the “Libertador Fort” at Puerto Cabello, 16.949. Mounting, Ac., Smoothing Iron, J. Redman,
20 dols. 20c.; copper, 11 dols. 75c.; lead, 4 dols. power being also taken to construct other private
Halifax.
16.950. Dog Biscuits, R. Glover, Stratford.
40c.; spelter, 4 dols. 10c. Inquiries are in hand and public works. The subscribers are:—
Shares. 16.951. Forming Deep Corrugations in Steel, Ac., J.
this week for large quantities of Lehigh foundry and
Collinson, 8, Great Winchester-street, mer
J. Robins, Derby.
fo.rge, and offers have been made for southern iron John
1 16.952. Lamps for Velocipedes, C. A. and F. J. Miller,
chant ........................................................................
which have helped to stiffen prices 25c. Inquiries James
Alexander, 3, Great Winchester-street,
Birmingham.
are in the market for large blocks of structural
1 16.953. Curtain Rods for Doors, Ac., F. R. Baker,
merchant .. .. .................. ..........................
iron and prices are firm at 2 dols. 20c. for angles J. O. Chadwick, 24, Budge-row, chartered
Birmingham.
accountant................................................................
1 16.954. Raising Lamp Galleries of Hydrocarbon
and 3c. for beams; tank is 2^; plate, to 2£. The
Lamps, F. R. Baker, Birmingham.
W. Pixley, 24, Moorgate-street, chartered
mills in all sections of the country are full of busi F. accountant
..
.........................................................
1 16.955. Automatic Oil Gas, Ac., A. Eckford, Edingness, and furnace capacity is being improved by J. Price, C.E., Jarrow-on-Tyne.................................
1
burgh.
better appliances.
G. H. Benson, Barnet, Herts, merchant
1 16.956. Ventilating, Ac., Water-closets, W. J.

AMERICAN NOTES.

W. G. Blakemore, 10, Rona-road, N.W., char
tered accountant
.................................................

1
The number of directors is not to exceed seven;
the subscribers are to appoint the first, and act
The following companies have just been regis ad interim; the company in general meeting will
determine remuneration.
tered :—
Aldeburgh Pier Company, Limited.
Water Primary Battery Company, Limited.
This company proposes to acquire the property
This company was registered on the 23rd ult.,
and rights acquired by Mr. John Hazel Fuller,
from the Aldborough Pier and Improvement with a capital of £100,000, in £5 shares, to enter
into
an agreement to be made between Paul
Company, Limited, and all rights and title vested
in him under the Aldborough Pier Order, 1884, Raoul D’Fancheux d’Humy and the company, and
together with the portion of Aldborough Pier to carry on the business of an electric company in
which has been already constructed and the site all branches. The subscribers are:—
Shares.
thereof, and the land belonging thereto. It was P. R. F. D’Humy, 2, Carlton Mansions, Clapham
registered on the 24th ult., with a capital of
Rise, electrical engineer.........................................
1
£12,000, in £1 shares, with the following as first II. Chaplin, 19, Lincoln's-inn-fields, solicitor
1
subscribers:—
F. C. Allingham, 28, Rowan-road, Brook-green,
Shares.
accountant......................... .................................
1
G. S. Goodman, 9, Stanthoipe-road, Streatliam,
A. Balderson, IS, Carlton-square, New-cross,
warehouseman......................................................
1
clerk
........................................................................
1
J. H. Williams, 18, Upper Gloster-place, Dorset
A. W. Peckham, 9, Duke-street, Portland-place..
1
square, warehouseman.......................................
1 E. Sage, Stanley House, King’s-road, Richmond,
E. Hornsby, 25, Old Change, Packer ..............
1
architect......................................................................
1
J. C. Hayes, 14, Friday-street, warehouseman .
1 A. Nord, 22, Grays-inn-road, clerk.........................
1
Thomas Gumm, 92, Watling-street, merchant ..
1
The number of directors is not to be less than
Robert Bedford, 11, Woronzow-road, N.W., agent
1
E. J. Thomas, 79, Mark-lane, architect..................
1 two, nor more than seven; qualification, 100
the subscribers are to nominate the first.
The number of directors is not to be less than shares;
Out of the net profits remaining in each year,
three, nor more than five ; qualifications other after
payment of 5 per cent, per annum dividend,
than the first, 100 shares; the company in general the directors
will be entitled to such sum, not
meeting will determine remuneration.
exceeding £75 each, as such remaining profits
will admit, and in addition thereto 10 per cent,
Charles Brown and Company, Limited.
upon any further profits made in any year.
On the 24th ult. this company was registered
with a capital of £100,000, in £100 shares, to pur
chase all the estate and interest of Charles
Navigation in Central Asia.—M. Sokoloff has
Brown, Joseph Rickett and Edmund William
ltickett, in the Waddon Flour Mills, Croydon, the contributed an article on the subject of the navi
Stanley Bridge Flour Mills, Chelsea, and the S nil gation of Central Asian rivers to the St. Petersburg
Flour Mills, Waltham Abbey. The subscribers (Gazette, and the following is a translation of its prin
cipal passages:—“General Peroffsky’s expedition
are:—
Shares. to Khiva forty years ago was accompanied by eight
x Charles Brown, Bush House, Croydon, miller .. 303 small vessels, and he describes these as the first
J. Rickett, East Hoothly.........................................
Russian vessels to make their appearance in the
*E. W. Rickett, 2, Oakley-street, Chelsea, miller 111 Aral region. Kazalinsk on the Syr Darya became
* J. Compton Rickett, Burleigh House, Croydon..
75
*W. R. Rickett, Sunnyfield, Hampstead
.. ..
50 some years later the head-quarters of a squadron
*C. 8. Brown, Bush Hill Park, Enfield..................
30 of five steamers and several barges. These vessels
were employed for a long time almost exclusively
*G. Cutt, Stanton House, Nightingale-lane, Clapham ...............................................................................
27 in navigating the Syr Darya, and rarely visited the
John Lea Smith, Ormonde-terrace, Regent’s Park 27 Aral sea itself. During the conquest of Turkestan
All male members of the company holding not the fleet rendered most useful service in conveying
less than 25 shares will be entitled to a seat at the troops and provisions. After the end of the war
they were employed in the carriage of passengers,
board. The subscribers are the first directors.
&c., which was opposed to their original character.
Nor was this task remunerative, as the receipts
James Gibbs and Co., Limited.
were no more than one-tenth of the cost of main
This is the conversion to a company of the
business of manufacturers of and dealers in sul tenance. In 1883 General Tchernaieff ordered the
fleet to be abolished. With regard to the Amu
phuric acid and chemical fertilisers, importers of
Peruvian guano and nitrate of soda, seed crushers Darya, it used to be thought that steamers could
and feeding cake manufacturers, carried on by not ascend it for any distance. General Kaufmann
James Ford and Alex. Ellis Ford, in co-partner was the first to practically expose this error. The
ship, trading at 18, Mark-lane and elsewhere restoration of navigation by the ancient Oxus opens
under the name of James Gibbs and Co. It was a new era for commerce in Central Asia. The goods
registered on the 24th ult., with a capital of of Khiva will be sent up it to meet the Trans-Cas
pian Railway, and in a very short time two steamers
£90,000, in £10 shares, with the following as first
will be found toofewfor the commercial and military
subscribers:—
Shares. requirements. By that time the magnitude of the
H. E. Broad, 1, Walbrook, accountant
50 trade will have justified the increase of the fleet.”
• J. W. Dresser, Phillimore, Beckenham
50
An Early Railway.—In 1806 Arthur Young
*W. T. H. Radford, 2, Fenchurch-avenue, mer
made a survey of the agriculture of the county of
chant ................................................................
50
Essex for the Board of Agriculture, then in
*James Ford, 16, Mark-lane, chemical manufac
turer
......................................................................
He
50 existence as a Government Department,
*A. E. Ford, 16, Mark-lane, chemical manufac
describes the great chalk pits of Mr. Whitbread,
turer
......................................................................
50 the grandfather of Mr. Whitbread, M.P., as
F. Spiers Price, 50, Hopton-road, Streatham
follows:—“The lime-kiln establishment of Mr.
accountant................. .......................................
50
W. G. Allen, 36, Seetliing-lane, steam tug owner 50 Whitbread at Purfleet is one of the most interest
ing that is to be found in Essex ; upon that
The number of directors is not to be less than gentleman’s estate there is a bold cliff of chalk
four, nor more than six; qualification, 50 prefer covered by many feet of surface loam ; from the
ence shares; the first are the subscribers denoted magnitude of the excavation it has probably been
by an asterisk; remuneration, £1000 per annum, wrought for many years; but the present possessor
or such further sum as the company in general gave a new appearance to the place, and a fresh
meeting may determine. Mr. Alex. Ellis Ford is vigour to the works, by laying down iron railways,
appointed first managing director. The articles for every purpose of carting; 25 horses were
of association stipulate that the first business of constantly employed; since these ways have been
the company will be to make arrangements for made four do the work, and 21 have been
the purchase of the business on the basis of the dismissed, which ate each half a bushel of oats per
payment of a sum of £162,000—of which £142,000 diem the year round. The loam which covers the
shall be paid in cash, and £20,000 in fully-paid chalk is sold to shipping for ballast at Is. Id. per
deferred shares—but no explanation is given as to cart-load of one ton and a quarter ; chalk is
how this payment is to be made from a nominal delivered into the barges at 2s. 6d., flints the load
capital of £90,000.
—one ton and a half—at 14s., and lime at 19s. 6d.
One horse draws five or six wagons, loaded. The
Norwich Tramways Company, Limited.
disposition of the railways is complete—they lead
On the 23rd ult. this company was registered to the bottom of the cliff to receive loam, which
with a capital of £30,000, in £5 shares, to con- is shovelled down to large wooden hoppers, which
struct and lay down tramways within the city of pour it at once into the carts, by means of the
Norwich and county of Norfolk. The subscribers skeleton chalk rock being left in forms that
are:—
conduct it. Ways lead hence also for delivering
T . _. .
Shares.
the broken chalk directly to the kilns, which for
Louis btnem, 4, Copthall-buildings, secretary to
this purpose are built in a deeper excavation; and
a company...........................................................
1
F. Mannelle, 101, Leadenhall-street, merchant ..
1 coals are also distributed by other ways. From
J. W. Alison, 4, Copthall-buildings, accountant..
1 the kilns distinct iron roads lead also to shipping
J. Kincaid, C.E., 11, Great George-street, S.W. ..
1 for delivery of the lime. The wagons are backed
W. Barfoot, Leicester, merchant ....
1 up to the ship or barge side, and unloaded at nllir
Leslie McIntosh, 262, Goldhawk-road, Shepherd’s
by tilting them up.” The plates give an illus
Bush, shorthand writer....................................
1
tration of one horse drawing six loaded wagons
G. Exall, i0, Winston-road, Stoke Newington,
clerk
.............................................................. °
’
i upon a railway, an enlarged view of the wagon
used, as well as the rails, the chairs, and the
The number of directors is not to be less than sleepers—-in fact, we have the modern railway in
three, nor more than five; the subscribers are to a crude form. —Bedford Times,
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17.127. Lighting Timepieces, &c., F. Marriott, London.
17.128. Rail Joints, W. Marshall, Sheffield.
17.129. Screening, &c., Coal, A. B. Southall and J.
H. Clegg, Sheffield.
17.130. Plaster Boards, A. Mack, London.
17.131. Combined Bracelet and Brooch, T. Brown,
London.

Jan. 7, 1887.

to the table, toes actuated by the dogs to reverse the
table driving mechanism at opposite ends of the
stroke, and a cushion device actuated by one or both
of the dogs in advance of the reversing mechanism, as
and for the purpose set forth. (4) The combination,
with a planer table, of dogs d and e, attached to the
table, toes actuated by the dogs to reverse the table
17.132. Blue Colouring Matters, J. R. Geigz,
driving mechanism at opposite ends of the stroke, and
London.
63. Aluminium and Copper for Obtaining Aluminium a cushion device having a lug or arm projected in the
17.133. Valves, D., D. C., and A. IT. Hancock, % Gold, &c., W. IP. Beck.—(M. Marcus and C. Finaly, path of the dog at one side of the reversing toe, sub
London.
stantially as shown and described. (5) The combi
Ftclticc. )
17.134. Fire-irons, W. E. Heath, London.
64. Conduit for Wires Conveying Electricity, J. A. tion, with a planer table, dogs d and e, attached to the
17.135. Even Surface Bottoms, R. Slazengor, London.
table, toes actuated by the dogs to reverse the table
Stirton, London.
17,13(3. Stoppering Bottles, &c., G. F. Redfern.—(/. 65. Sewing Machines, G. R. Holding, W. G. Attree, driving mechanism at opposite ends of the stroke, and
Petit, France.)
and G. E. Smith, London.
a cushion device actuated by one or both of the dogs in
17.137. Button Making Machines, J. C. Schott, 66. Economising Heat in Steam Engines, &c., M. advance of the reversing mechanism, and means for
London.
Prior, London.
adjusting the resistance of the cushion when actuated
17.138. Electrically Signalling on Railways, E. 07. Wheelbarrows, <fcc., K. Proctor, London.
by the dog, substantially as shown and described.
Delfieu, London.
68. Projectiles, J. Taylor, London.
17.139. Automatically Opening and Closing Door, 69. Projectile for Ordnance, <fcc., J. G. Surenne, 350,568. Valve for Hot-blast Ovens, Victor 0.
Strobcl, Philadelphia,, Pa.—Filed March 29th, 1886.
A. Layer, London.
London.
Claim.—(1) In a chimney-blast for hot-blast stoves,
17.140. Purifying Graphite, A and A. Bessel, London. 70. Scoring Cardboard, L. Gunn and J. Perry, Lon
a
metallic
valve body connected to the shell of the
17.141. Clipping Animals, H. Shedden, London.
don.
17.142. Rubber-pad Covers, J. T. Dickey and E. H. 71. Cardboard Boxes, &c., L. Gunn and J. Perry, stove and provided with an outwardly projecting male
portion, and a masonry chimney flue encircling and
Rogers, London.
London.
17.143. Heating Apartments, G. A. Skinner, London. 72. Electric Measuring Instruments, W. T. Gooldcn surrounding said male portion of the valve body, com
bined substantially as and for the purpose set forth.
17.144. Lifting Jacks, A. Sommer and A. Kluge,
and S. Everslied, London.
London.
73. Electric Indicators, A. J. Boult.—(/. Ferrer,
17.145. Supporting, (fcc., Centrifugal Machines, C.
\350,5 581
Spain.)
G. P. de Laval, London.
74. Electric Telegraph, Ac., R. A. Scott, London.
17.146. Compound Marine Steam Engines, J. Tweedy, 75. Safety Automatic Self-extinguishing Lamp, E.
London.
Patterson and W. H. Strype, London.
V3 ^
17.147. Safety Appliances, &c., J. C. Thexton, 76. Prevention of Horses Slipping, 8. A. Johnson,
London.
London.
17.148. Lace, &c., J. Y. Johnson.—(C. Juncker, 77. Pipes on Railway Trains, A. P. Kapteyn, Lon
France.)
don.
17.149. Pumping and Motive-power Engines, J. Tangye 7S. Automatic Door Holder, J. B. Gray, London.
and R. J. Connock, London.
79. Arranging and Carrying Drag Groove Cleaners,
17.150. Motive-power Engines, &c., J. Tangye and R.
J. Record and H. J. Jordan, London.
b *
J. Connock, London.
SO. Fixing Mouldings, D. M. Balsar, London.
17.151. Pumping and like Engines, J. Tangye and R. 81. Stirrups, W. Booth, Lond u.
J. Connock, London.
/r//////\
17.152. Compressing Air, &c., J. Tangye and R. J.
Connock, London.
17.153. Watches, A. Guye, London.
h tqj
58. Oil Lamps, J. Roots, Orpington.
59. Automatic Barrier, C. H. Bingham, London.
60. Button-hole Attachments for Sewing Machines,
F. C. Hall, London.
61. Pipes for Smoking Tobacco, Ac., R. Jeantet-David,
London.
62. Hydrochloric Acid Gas for the Production of
Chlorine Gas, W. Donaldson, London.

17.154. Reels, &c., for Sewing Thread, A. M. Clark.

SELECTED AMERICAN PATENTS.

(II. Rogez, France.)
17.155. Ascertaining the Draught of Steamships,
^&c., T. Dobie.—(J. G. Robbie, India.)
17.156. Machines for Measuring a Person’s Height,
R. C. Annand, London.
17.157. Pocket Lock-stitch Sewing Machines, S.
Isaac, London.
17.158. Briquettes, S. P. Wilding.—(Messrs. Stamme
t and Co., Germany.)
17.159. Drying Strawboard, &c., N. Browne.— (/.
Scherbel and T. Remus, Germany.)
17.160. Printing in Colours, W. H. Turner, London.
17.161. Coupling and Uncoupling Shafting, A. J.
Boult.—(C. S. Higgins, jun., United States.)
17.162. Regulating the Passage of Heated Air
through the Tubes of Boilers. J. G. Galley, London.
ls< January, 1887.

(From the United States’ Patent Office Official Gazette.)
and Water Gauge, Robert Stretch,
Chicago, III.—Filed May 12th, 18S6.
Claim.—(1) In a steam and water gauge, a coupling
having a stop-cock placed therein, with ways in said
coupling and stop-cock, forming when open a straight
way for the passage of water into one end of the glass
tube used in said gauge, in combination with steam
pipes forming a way into the other end of said glass

350,510. Steam
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1. Walking-stick and Umbrella Pipe Case, E. G.

Such, London.

B

2. Preparing Pile Fabrics, O. and E. Drey, F. J.

Simpson, and E. Platt, Manchester.
3. Mooring Lifeboats and other Boats, B. A. Free
man, Penryn.
4. Treating Paraffine Wax. R. Tervet, Glasgow.
5. Chairs for the Rails of Railways, J. Dcrvysliire,
Longton.
6. Thrashing Machines, E. Foden, Manchester.

1
AM

D sc]

I

7. Ventilating Railway, &c., Carriages, J. Ander
son, Glasgow.
8. Converting Reciprocal into Rotary Motion, J. R.

28. Ventilators for Railway Carriages, &c., R.

Bradshaw, Liverpool.
29. Injectors for Cocoaine, &c., J. Ramsden, Halifax.
30. Cable Tramways, <fcc., J. J. Butcher, Newcastleupon-Tyne.
31. Window Fasteners, F. Beauchamp, London.
32. Travellers for Ring Spinning, Ac., Machinery,
T. Coulthard, London.
33. Front Bars of Domestic Fire-grates, J. Starkie,
London.
34. Blocks of Fuel, &c., J. A. Yeadon and R. Middleton, Leeds.
35. Envelope, PI. Agar, London.
36. Fancy Pile Fabrics, G. Chivalla, London.
37. Glue Electrotyping, J. Husnik, London.
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port, and with a source of supply of fluid at an inter
mediate point in the length of said pipe, and having
its outer free end counterbalanced and adapted to
serve as a handle for the manipulation of the pipe.
f.
(4) The combination, substantially as set forth, with
a hot-blast stove having a cleaning opening, of sup
port bracket E, hollow crane arm F, hollow limb G
cleaning pipe H, joints L and M, and pipe N.
350,769. Petroleum and Gas Motor, Gaston Ragot
and Guillaume Smyers, Brussels, Belgium.—Filed July
(2) In a chimney valve for hot-blast stoves, a valve
2nd, 1886.
body disposed in a chimney flue, a chamber surround
Claim.—(1) The combination, with a gas or vapour
ing the valve body exteriorly, an opening from the
atmosphere to such chamber, and an opening leading engine, of a vaporiser provided with vaporising
from such chamber to the chimney flue, combined chamber and a heater, respectively connected with the
substantially as and for the purpose set forth. (3) In admission and exhaust of the engine, and an injector
a chimney valve for hot-blast stoves, a valve body connected with the volatile liquid supply and the
connected to the stove, a chimney flue connected to vaporising chamber, and operated from “and con
the stove and engaging the valve body by a slip joint, trolled by the movements of the piston, substantially
a chamber surrounding the valve body exteriorly, an as and for the purpose specified. (2) The combination
opening leading from the atmosphere to said chamber,
and an opening leading from the chamber to the
|350,769j
chimney flue, combined substantially as and for the
purpose set forth. (4) In chimney valves for hotblast stoves, a chimney flue, a valve arranged therein
,1
and disposed horizontally with the nose-cap of its
m
\
body projecting outward, and a dust valve arranged
ft
in the outer projection of the nose-cap, combined
substantially as and for the purpose set forth.
(5) In chimney valves for hot-blast stoves, a valve
ft
body, a valve seat fitted therein, provided with a
cooling channel, a hollow valve, and a cooling pas
w
sage exterior to the valve body, combined substan
tially as and for the purpose set forth.
350,572. Spoke for Vehicle Wheels, Samuel Toomey,
Canal Dover, Ohio.—Filed November 27th, 1885.
Claim.—A spoke for carriage wheels, formed with
two sides separated and spread apart for a portion of
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Wood-Working Machinery,

Joseph B. TVood, Chicago, III.—Filed March 19th,
18S6.
Claim.—As a new article of manufacture, a wood
working knife having formed in its blade a rounded

t
pj

LJ

1350,5201
Til rA
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A7
groove or concaved chamfer, the same being situated
on the side opposite the basil, as set forth.
350,554.

Planing

Machine Cushioning Device,

Franklin Phillips, Newark, N.J.—Filed January
2 Otli, 1SS6.
Claim.— (1) The combination, with a reciprocating
planer table and two dogs secured adjustably thereto
and operated to actuate the reversing mechanism, of a
cushion device • actuated by one of said dogs, and
{350,554}

cm

its length, and provided with cross struts between
the separated sides, whereby a trussed spoke is made,
substantially as and for the purpose herein specified.
350,631. Shaft Coupling, Thomas Leaman, Erie, Pa.
—Filed June 8th, 1886.
Claim.—(1) In a shaft coupling, the combination of
flanges B B on the shaft sections, flanges C C, bolted to
said flanges B B, and oppositely-coiled springs D D',
one within the other, as shown, and attached to said
flanges C C, so as to resist both -longitudinal and
torsional strains, substantially as set forth. (2) In a

I350,63i]

A

thereby operated before the end of the stroke, be the

55. Machine Guns, J, Sturgeon, London.

the b^adjStable dogftft? UiftXeTo" sMfZthe

56vZdErBULATOP^ J' Sunpson and Sl T- Fawcett,
57 s™ Ijives from Wrecks, to., J. D'Arcy-I™,

carnage, and a cushion mechanism applied to the
rfSXtte, XgATy »

ft
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bination, with a planer table, of dogs d and e, attached
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o
shaft coupling, the combination of oppositely-coiled
springs D D', one within the other, and having their
ends bent to lie parallel with their axes, and screwthreaded to receive nuts thereon, and flanges C C,
having sunken seats c, and perforations c’, for receiving
the ends of said springs, substantially as and for the
purposes set forth.
350,569. Cleaning Apparatus

UiT-4

1350,797]

B

B

1

with a gas or vapour engine, of a'Jvaporiser composed
of an outer conical casing and an inner hollow conical
heater, the two forming between them a vaporising
chamber, connections between said chamber and
heater with the admission and exhaust of the engine
respectively, and a connection between the vaporising
chamber and the source of supply of volatile liquid,
substantially as and for the purpose specified.
350,797. Governor for Engines, William Arnot,
Selma, Ala.—Filed July 7th, 1886.
Claim.—AX) The combination with the sliding sleeve
mounted on the main shaft, and the annulus secured
thereto, and strap, of the fly-wheel and its pulleys,
the chains connected to the annulus, and the weighted
levers pivotted to the fly-wheel, the whole arranged

c

Strips of Wood, W. O. Wedlake,

(A. Combaidt, H. J. Rohde, and F. F. Delpy, France.)
42. Slide Valves of Engines or Pumps, J. W. Rcstler
and A. Turner, London.
43. Domestic Fire-grates, W. H. II. Marten, Bradford.
44. Cricket Bats, J. O’Connor and H. O’Connor,
Nelson-in - Marsden.
45. Tools, W. Bendall, Birmingham.
46. Trouser Stretchers, R. Eunson and J. Goode,
Birmingham.
47. Making Compound Buttons, A. Akeroyd.—(IV. TV.
Wade, United States.)
48. Rug Strap and Trouser Stretcher, W. A. Brooke,
Dublin.
49. Invalid Bed Lift, R. W. Roberts, Alglesey.
50. Artificial Flowers for the Ornamentation of
Fancy Goods, R. AVlieatley, Birmingham.
51. Artificial Bait for taking Fish, A. Morriss,
Redditch.
52. Disinfecting Surgical Instruments, &c., C. Ferbach, Germany.
53HethBeri'nS-onN TUonflnn ExHAUST 0r<3an Action, M.

on on?

'

c.

B

tube, and steamway being opened and closed in the
movement of said stop-cock by a groove or depression
on the periphery of the same, all substantially as de
scribed, and for the purpose set forth. (2) In a steam
and water gauge, the combination of coupling A
having ways a a a' a" a'", with stop-cock E, having
ways e e' e", glass tube X, and pipes C and D, all sub
stantially as described, and for the purpose set
forth.

Gay, London.

40. Arranging “Drag” Groove Cleaners of Tram
Rails, H. J. Jordan, London.
41. Fastening Appliance for Boots, <fcc., G. Seagrave.
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38. Extracting Iron, &c., from China-stone, &c., A.
39. Collating,

[350,5 69]
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Turnock, Longton, R.S.O.

9. Coupling for Railway Carriages, &c., H. Loxley,
Sheffield.
10. Grinding and Polishing Discs, H. Wiktorin,
London.
11. Preserving Picture Frames, &c., S. Challoner,
Salford.
12. Coupling Railway, &c., Vehicles, T. Yates, Bir
mingham.
13. Earth Closets, T. Hawksley, London.
14. Pumps for Petroleum Oil, <fcc., M. Beaumont,
Sheffield.
15. Roller Mills for Reducing Grain, J. Donaldson,
Liverpool.
16. Angelic Cuticle and Washing Soap, R. Wright,
Chesterfield.
17. Railway Points and Crossings, J. W. Hartley,
Stoke-upon-Trent.
18. Power Looms for Weaving Hosiery, J. Mercer,
Blackburn.
19. Propelling Ocean-going Vessels, J. E. Chappell,
Tattershal.
20. Keys'for Securing Railway Rails, G. F. William,
son, Wellingborough.
21. Bed Frames and Bedsteads, I. Chorlton and G. L.
Scott, Manchester.
22. Coupling of Railway, &c., Carriages, G. W. Moon,
London.
23. Hansom Cabs, &c., W. H. Carmont, Manchester.
24. Safety Lamp, R. Oswald, Talk-o’-tlie-Hill.
25. Testing of Pipes, Drains, &c., E. G. Banner,
London.
26. Counter Check Memorandum Book, M. H. Spear,
London.
27. Cleaning Tramway Lines, S. Strange, J. Norton,
and T. Henry, Liverpool.

to the free end of said limb. (3) The combination,
substantially as set forth, with a hot-blast stove
having a cleaning opening and a support thereat, of a
cleaning pipe connected articulately with such sup-

M
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Hot-blast Ovens,

Victor 0. Strobel, Philadelphia, Pa.—Filed April
80th, 1886.
Claim.—(1) The combination, substantially as set
forth, with a hot-blast stove having a cleaning opening
and a support thereat, of a crane arm articulated to
such support and adapted to have its free end adjusted
to and from said opening, and a cleaning pipe con
nected with and supported by the free end of said crane
arm. (2) The combination, substantially as set forth,
with a hot-blast stove having a cleaning opening and
a support thereat, of a crane arm articulated to such
mpportand adapted to have its free end adjusted to
and from said opening, a limb articulated to the free end
of said crane arm, and a cleaning pipe articulated

to operate substantially in the manner specified. (2)
The combination, with the main shaft, of the sliding
sleeve and annulus, the strap mounted thereon, the
fly-wheel, and mechanism for operating the sleeve,
and the spring interposed between the sleeve and
fly-wheel for holding the parts in normal position,
substantially as specified.

Epps’s Cocoa.—Grateful and Comforting.—“ By a
thorough knowledge of the natural laws which govern
the operations of digestion and nutrition, and by a
careful application of the fine properties of wellselected Cocoa, Mr. Epps has provided' our breakfast
tables with a delicately-flavoured beverage which may
save us many heavy doctors’ bills. It is by the judicious
use of such articles of diet that a constitution may be
gradually built up until strong enough to resist every
tendency to disease. Hundreds of subtle maladies are
floating around us ready to attack wherever there is a
weak point. We may escape many a fatal shaft by
keeping ourselves well fortified witlr pure blood and a
properly nourished frame.” — Civil Service Gazette.
Made simply with boiling water or milk. Sold only
in packets, by grocers, labelled—“James Epps & Co.,
Homoeopathic Chemists, London.”—Also makers of
Epps’s Afternoon Chocolate Essence.—[Advt.]

