
could be had either from the special boiler set apart for 
the trial, or from a main steam pipe traversing a portion of 
the works, and supplying several steam engines. During 
the experiments the engine was always started and run 
until it was properly heated up, with steam from the main; 
but at tlie instant of beginning a testrun, a valve was briskly 
shifted, and, without the loss of a moment, the supply 
from the main was cut off and that of the special boiler 
was turned on. As, up to the time the valve was thus 
shifted, the water was comparatively still in the trial 
boiler, its level was obtained with great exactness, unaf
fected by any lifting or frothing which might take place 
when steam was being drawn off. When the experiment 
was over, the valve being shut, the boiler was filled up to 
the original level.

Two Martin indicators were fitted one to each end of 
the cylinder, and driven by a large pulley placed between 
them, and put in motion by a brass wire hard enough not 
to stretch and always in tension. The speed of the pulley 
bore a constant relation to that of the piston. A special 
device was used by which the indicators could be thrown 
into or out of action in a moment. The brake resembled 
in its general principle that used by the Royal Agricultural 
Society, and familiar, no doubt, to our readers.

In carrying out the experiments the engine was run for 
about an hour, when steam was quickly shut off, and the 
brake rapidly brought the engine to rest; the number of 
revolutions was noted, and the boiler was then fed up to 
its original level, two large injectors being used for this 
purpose, so that no time was lost. Two measuring tanks 
were used, the water llowing from one into another, from 
which the injectors drew. The distance through which 
the water fell in the first tank was noted, and in this way 
the quantity of feed-water used was arrived at. The 
diagrams were calculated by Amsler’s planimeter.

The engine was made to work under various conditions. 
Table 1 shows some of the results obtained.

in three large spans; the single girder bridge with one 
large span and several small spans; and the arch with small 
girder spans on each side. The suspension bridge was left 
out of question as inadmissible. A girder bridge with 
small independent spans on rocker piers would probably 
have been the most economical, even taking into account 
the great height of the piers near the middle of the ravine, 
but there would have been some difficulty in holding those 
piers in position until they could be secured to the girders 
at the top; and, moreover, such a structure would have 
been strikingly out of harmony with the character of the 
site. On the other hand, a cantilever or continuous girder 
bridge in three spans—although such structures have been 
erected in similar localities—could not enter into com
parison of simple economy of material, because such a 
design would entirely disregard the anomaly that the 
greater part of the structure, viz., the side spans, being 
necessarily constructed to carry across a large space, 
would be too near the ground to justify the omission of 
further supports. The question was, therefore, narrowed 
to a comparison between the present arch and a central 
independent girder of the same span, including the piers 
on which it rests. The small side spans could obviously 
be left out in each case. The comparison was made with 
a view not only to arrive at a decision in this particular 
case, but also of answering the question of the economy 
of the arch more generally. The following table contains 
the weights of geometrically similar structures of three 
different spans, of which the second is the one here 
described. The so-called theoretical weight is that which 
the structure would have if no part required stiffening, 
leaving out also all connections and all wind bracing. The 
moving load is taken at one ton per foot lineal, and the 
strain on the iron at an average of four tons per square 
inch. The proportion of the girder is taken at 1 in 8.

EXPERIMENTS WITH A CORLISS ENGINE AT 
CREUSOT.

As it cannot for a moment be urged that we know all 
that it is necessary should be known concerning the per
formance of steam in an engine, we condense from our 
contemporary, Annales Industrielles, a report on a series of 
interesting experiments carried out with a Corliss engine 
at Creusot. It will be seen as we proceed that the con
ditions of the trial were in may respects unusually favour
able for obtaining an accurate result. The Corliss type of 
engine enjoys such a high reputation as an economical 
motor that it may be assumed that the steam was used 
under conditions certainly not unfavourable to economy. 
If the results obtained are opposed to the theories of a few 
doctrinaires, so much the worse for the latter.

The engine in question was constructed with the greatest 
possible care at the Creusot Works. The cylinder is 22in. 
diameter, with a stroke of 3ft. V^in. The space swept by 
each stroke of the piston is 9 cubic feet and 71 cubic 
inches. The various pipes about the cylinder are all 
jacketted, with external casings of cast iron. The clear
ance is as small as possible, and was measured by putting 
the crank on the dead point and filling the clearance space 
with water through the indicator cock holes. At the 
front end of the cylinder it was found to be 3"58 per cent., 
and at the back end 374 per cent, of the volume swept 
per stroke by the piston. The body only of the cylinder is 
jacketted, and a cock is provided by which steam may or 
may not be admitted to the jacket. There is a proper 
discharge pipe provided for draining the jacket. Outside 
the steam jacket is an air jacket made of sheet iron. The 
engine can be worked condensing or non-condensing at 
pleasure, a valve being fitted in the exhaust pipe for 
the purpose.

The engine drove a brake, very carefully and specially 
constructed for the purpose of these experiments. Steam

Theoretical weight. Total weight.
Span in feet. -

Girder.Girder. Arch.Arch.
Table I.

Without Condensation; without Steam Jacket.
0-24430T8GG0-16G30-0724100

0 74620-4109 0 44760-1659220
tii. Consumption of steam, kilogs.

Ter
effective 

H.P.
| per hour.

o
1-26880-G445 0G4640 2414300m rer I.H.P. 

per hour. Tons per foot lineal.g
pH

Total.

It can be seen from these results that the economical 
advantage of the arch increases with the span. In small 
arches this advantage would not be large enough to 
counterbalance the greater cost of manufacture; but in 
the arch of 220ft. span the advantage is already very 
marked. If the table were continued, it would show that 
the girder, even if the platform were artificially widened, 
would become impossible at a point where the arch can 
still be made without difficulty. The calculations leading 
to the above results would occupy too much space to make 
it desirable on this occasion to produce them, and it will 
be necessary to resume the description of the viaduct, two 
views of which, taken from photographs, will be found on 
page 165.______________

Boiler Pressure, 110 lb.

6-775 
6-947 
7 027 
6-970

04 114669 13-60
1275
11- 97
12- 07

110-4 
130-3 
1630 
189 0

2271 9-06 69 101
9-195268-5 69

1116 9-68-5 154

Boiler Pressure, 80 lb.

5 0 075 
0-083 
0 105 
0*140 
0-180

69 59 127-8 
136 0 
152 0 
177-0 
197 0

98-7 2426
2132

•48 12-29
12-11
11-73
1084
1109

69-6 426 59 1061 
120 2 
145 0 
163-4

•3069 21217 59
1455 •908 69
15009 67-5 59 14

THE ROWER EXPENDED IN ELECTRIC 
LIGHTING.

lly Gisbf.rt KArr.
Tiie power required for driving the dynamo is generally 

a very important item in the total cost of working an 
electric light installation. Whether it be the most important 
item depends on the number of lighting hours per annum, 
on the limits between which the load varies, and in the 
case of incandescent lamps also on the candle power they 
are worked at. To press the lamps hard so as to work 
them over their normal degree of incandescence results in 
a considerable increase of light, with but a slight increase 
of power, and must therefore produce an economy in the 
annual coal-bill; but, on the other hand, the expense for 
lamp renewals would be considerably increased. It is 
interesting to note that those conditions which tend to 
reduce the total cost of working an installation, viz., long 
hours, a moderate pressure on the lamps, and a fairly con
stant maximum load, tend at the same time to enhance 
the importance of the item of power in the total cost. Now 
in electric light installations for industrial purposes, as for 
instance, in the lighting of docks, yards, factories, mills, 
and workshops, we generally have long hours and a fairly 
constant load, the two conditions which make the cost of 
power the most important part of the total cost; and engi
neers will naturally ask how much power must be provided, 
how much of it will be wasted, and how much of it will 
be transformed into light.

The waste occurs throughout the whole system at every 
step of transmission or transformation of energy. There 
is a loss of power within the engine, the actual horse-]»ower 
of which is always smaller than the indicated lior-se-power; 
there is a further loss in the gear by which the power is 
transmitted to the dynamo. In the dynamo itself there 
are several distinct losses which ate necessary accompani
ments of the transformation of mechanical into electrical 
energy, and the wires which carry the current to the 
lamps are heated by it, and this heat has to be paid for by ’ 
an increased consumption of fuel under the boiler. In the 
case of arc lamps a slight loss occurs in the lamp itself, t>y 
reason of the electrical energy required for the proper 
control and “ feed ” of the lamp.

About the loss of power in the engine and gear it will 
not be necessary to speak at length. It is of the same 
nature as usually found in all kinds of machinery, and 
engineers are able to estimate it for any particular case 
with great accuracy. Not so with the dynamo. Here 
the causes of loss of power are neither generally known 
nor easily traceable, and very astounding statements have 
at various times been put forward by makers of dynamos, 
or by other interested parties, without it being possible to 
easily verify or refute such statements. But when we are 
told that some machines return an electrical energy of 
from 92 to 95 per cent, of the mechanical power put into 
them, we may well doubt the accuracy of the statements 
or of the tests by which such figures were obtained.

When a dynamo is at work the external wires on the

Boiler Pressure, 62 lb.

4-250 
3-925 
4 300 
4100 
4300

0 059 
0 090 
0 155 
0-227 
0 250

10 91 71 58- 120086 5 
116-2 
151-8 
174-0 
188-2

62 12-58
1109
9*97
9-82

1001

11 !K) 70 59- 89 1488
12 75 70 5 59- 1535 08

75 179013 70 22
31 82014 59- 15869

Boiler Pressure, 47 lb.

70 •165
•440

76-6
95(»

15 71 24 13-40 
11*62 
10*63 
10-64 
10 92

80 71-516 095 •8
11117 •370 70 121-8

1420
167-7

40•4
54 5018 210 70 •8
65 8519 •348 69 •4

Boiler Pressure, 32 lb.

138785 2-33 705 80-3 9150-182 
0 430 
0567 

admission 
during 

the whole 
stroke ,

60 3 12 18 
12-32 
13 40

not
1876244 67-5 1017

11-30
48 61*1 134 2 

1540
accu

rately
stated

62-5 2-55 66 146261-0
1 64

223 60-0 987 16 0520 184-5 161*7 18-33

* 76 centimetres are very nearly 30in.; 69 centimetres arc 27'lin.; 71 centimetres are 28in. nearly.

Our readers will not be slow in drawing tlieir own 
deductions. We may, however, call attention to the cir
cumstance that the greatest economy was obtained in 
experiment No. 12, when the weight of steam used was n,
8-08 kilos., or 17'62 lb. per indicated horse-power per hour, , UI® v built over a rocky ravine on the railway
while the highest was in the twenty-third experiment Grahamstown, at a height of about
brought to an early termination because steam enough ^l'°“ t bottom. Its length is 480ft. Gm., and the
could not be got out of the boiler, when the quantity width of the platform is 15ft., the gauge of the railway 
reached over 35 lb. per indicated horse-power per hour, bemg 3ft, Gin. The central span of the viaduct is an arch 
In this case steam of only 32 lb. pressure above the atmo- °f 220ft- ,sPan between abutments and about 90ft. height; 
sphere was worked full stroke. In experiment No. 12 the ie 1 etuainder .°^ *he space on each side is divided into two 
steam was admitted for 22'7 per cent, of the stroke, or sP<an.s.by an iron pier at a distance of G8ft. from the 
nearly one-fourth, the pressure being 62 lb. We question retaining wall. These piers are 36ft. 2m. high and carry 
if a greater degree of economy has ever been obtained glu Cls h bmg, balanced each on a pivot in the 
with a non-condensing un jacketted engine. But it must centre- °ne end of these girders is secured to the retain- 
not be forgotten that the French horse-power is less than by means of horizontal and vertical anchorages,
the English, which fact must be allowed for in forming a JhlIe the other end rests in a sliding bearing on the top 
comparative estimate of the results obtained. ange o e arc i.

In another impression we shall show what results were I11 designing the structure the following points had to 
obtained with jacketting and condensation. We have not be considered:—(1) That, on account of the great height 
space to give the tables here. It must suffice to say that above the ground and on account of the high price of
the best result—obtained in trial No. 26—was a consump- timber at the site, the structure could be easily erected
tion of 7"38 kilogrammes, or nearly 1G"5 lb. of steam per without the use of scaffolding supporting it as a whole, 
horse per hour, with a pressure of 110 lb., steam being (2) That, on account of the high freights to Port Alfred, 
admitted for 6"7 per cent., or a little more than one- the quantity of iron in the structure should be as small as 
iifteenth of the stroke. If we compare this with run 12, it possible. (3)1 hat thesingle parts of the principalspanshould 
will be seen that by raising the pressure from 62 lb. to be easy to lift, and that there should be as few of them as 
110 lb., turning steam into the jacket, and using condensa- possible. I or this latter reason most of them were made 
tion, a saving was effected of a little over 1 lb. of steam bi lengths of 20ft. and more. The question of economy
per indicated horse-power per hour. Whether this is of material presented itself as a comparison between a few
w-ortli having at the price seems to be an open question. standard types, viz., the girder bridge of small independent 

(To be continued.) spans; the cantilever bridge or the continuous girder bridge

THE BLAAUW KRANTZ VIADUCT IN CAPE 
COLONY.

No. I.

Ilorsc-power.

Effective.Indicated.

120
100

90
55 5
50
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26'6 27*5 23-5 I 23

21 21

44

7-7 I 16-06 12-87

2-24 2-281-4

6 3 30

31-748-8 47-8 31

114-4 115-4 98-6 94'25

42*5 41-0 32 33

0

51

115-7

44

1.7 *6

21-5 20 20

21 2-1

21*7 20-4 31 30-7 31-2 33-3 15 3

8-75 8-76 9 8-58-7519-5 19*5 18 17

4 44 42 2 2 j 2 4

? 9-8 3-41 1-421"9 2-6 8-84-6 4-2

2-4 2-4 2-6 2-4 3 25 3-95 4*44 -5753-6

5-75 03 31 3-1 3 6 | 6-6 5

92-5 106 10710234-7 34-7 .>7-1 34 92

152-5 155-2 165-9 76-588-787-9 86-4 81-4 153-8

59-5 64 5360 66638-8 39-5 43 42

23-8 23-8 26-6 25*5 27-5Engine friction .. .. 23 "4

Shafting and belting 
friction 21 21 21 21 21-521

Mechanical friction of 
dynamo, fan, &c. .. 4-01 4-0 4

Magnetic friction .. .. 2"05 1’95 1"8 4" 15 -03 4"09

Loss in armature .. .. 1-61 1"52 1"65 1'45 1*51 1-51

4 4 4

Loss in fiold magnets 
and resistances .. .. 6 66 6 6 6

Net cloctrical output at 
terminals of dynamo. 45

Total indicated horse
power .........................

Percentage of net elec
trical to gross indi
cated horse-power .. 44

45-5 47-5 49-5 52'646

103-2 103-15 110-6 107 8 117*2103

42-7 46 ! 4544-5 44

Ditto, Octol>cr 17th, 
engino 95—100 revs

Two dynamos.

2 ! 3 I 4

Ditto, Oct. 14th, 
j 98—100 revs.

jOne dynamo Ono dynamo.

9 10 | 11 | 1 | 2 | 8 | 4 1

Victoria trials, October 7tli, engino 144—150 revs.

Two dynamos.
56 75 81 2 3 4

lowing average figures have been obtained, giving the loss 
in percentage of the total electrical energy:—

Loss in armature ... 14 00, CO lights ... 3"55, 200 lights. 
Loss in field magnets. 12"50 ,, ... 3'90 ,,

These losses are, however, considerably influenced by the 
speed of the machine. It will be evident that the slower 
the machine runs the larger must it be to produce a given 
electrical output; and since it must take more energy to 
excite a large magnet as compared to a small one, we must 
expect to find a greater loss in slow speed machines. 
Experience confirms this, and in the case of a 350-light 
machine running at only 500 revolutions per minute, the 
loss was found to be—in armature, 5"05 per cent.; in field 
magnets, 5'42 per cent, By the courtesy of Mr. Crompton, 
the author is able to give below the results of some tests 
made at the Victoria Central Station. There are two large 
dynamos worked by belts from a countershaft on the first 
floor and two vertical confound engines on the ground 
floor, which drive the countershaft by belts from the fly
wheel and through two friction couplings. Only one of 
the engines is at work at a time, the other being in 
reserve. At present the engines are not fully loaded, and 
hence the following table of power test should only be 
considered as a preliminary one ; but the author has 
thought it better to give the tests, incomplete though they 
be, because information of this nature is genex-ally 
very difficult to obtain. The trial extended over 
three days ; on the first the speed of the engine was 
about 150 revolutions, and since the load was only 
light the proportion of engine-friction to total power 
came out rather high. On the second and third trial 
this defect was remedied by placing larger pulleys on 
the countershaft and running the engine only up to 
100 revolutions a minute. At the same time the lubrica
tion of the journals of the countershaft was gradually made 
more perfect, and a corresponding saving of power was 
effected. The mechanical friction of the dynamo and the 
]M>wer required to drive the fan for cooling the armature 
was found by running the dynamo when the field magnets 
were not excited, and the magnetic friction has been com
puted as the difference between the power put into the 
dynamo and its internal electrical energy. This was the 
only way possible with the plant at disposal, but it is not 
an accurate method on account of the difficulty of esti
mating exactly the power lost in such a complicated 
system of driving gear. Hence the figures in the line 
headed “Magnetic Friction” are of a somewhat erratic 
character, and can only be taken as rough approximations. 
The horse-power required to excite the field magnets is 
inclusive of the loss in the rheostats by which the poten
tial of the machines was regulated. It will be seen that 

This is an exceptionally good performance, and it is nro- ’ the proportion of electrical output to indicated power is 
bable that the machine working at any other speed or most favourable where the load is greatest, and had there 
output would have shown a somewhat lower efficiency, j been a third dynamo and a corresponding increase of 
but within reasonable limits, we may safely bike it that current, it is probable that the figure instead of being

66 per cent, would have come out at 70 per cent. Now 
the loss of jjotential between the dynamos and the lamps 
is 5£ volts, the lamps being 110 volts, and we receive thus 
for every horse-i>ower indicated an electrical energy of 
492 watt at the lamps. The lamps require 3 25 watt per 
candle-power, and thus every indicated horse-power pro- 

witli Crompton machines for sixty and 200 lights the fol- duces 151 candles of actual light.

of the machines tested at Munich have already become 
nearly obsolete, and we have to rely on private sources for 
information regarding the modern dynamos. But in spite 
of its antiquity, the Munich report has considerable 
interest — partly because many hundreds of machines 
similar to those tested are now in use, and are likely to 
remain in use for many years—for dynamos hardly ever 
wear out—and partly because it serves to show the progress 
made in dynamo-construction within the last two or three 
years. The report on the Munich tests contains a number of 
very minute tables, the reproduction of which would be 
quite out of place in a short article like the present; but 
to save the reader the trouble of wading through a maze 
of figures, a short abstract containing average values is 
given below. All the figures are percentages 
horse-power transmitted into the dynamo. The first 
column gives the loss of power due to churning of air, to 
mechanical friction of journals, and to magnetic friction; 
the second column gives the loss in armature; the third 
the loss in exciting the field magnets; and the fourth the 
actual electrical output:—

of the total

Armature. | Field.Type. | Friction. Output.

Edison 
Biirgin 
Sell word 
Schuckert 
Schuckert

From this table it appears that with the older form of 
dynamo an average output of about 65 per cent, is obtain
able. In modern machines the percentage recovered 
varies between 70 and 80, and in some exceptional cases it 
may reach as high as 85 per cent. Experiments which the 
author has made with some Crompton dynamos have 
shown an output of about 80 per cent, of the power 
applied, and other modern machines are probably equally 
good. As an example may be cited the Schuckert-Mordey 
dynamo, a test of which, kindly forwarded to the author 
by Mr. Mordey, is given below.

The machine tested was a Dg Victoria compound 
dynamo, driven through a White’s transmission dynamo
meter, which indicated 11 -2 horse-power.
Horsc-powcr given out in external circuit 9'480 or 84 "2 per cent.
Horse-power lost in armature....................
Horse power lost in series coils on field

magnets .....................................................
Horse-power lost in shunt coils on field

magnets .....................................................
Horse-power lost in magnotic and mecha

nical friction ...........................................

34 00 
9-25 

13-50

5-80
12-20
1105
10-907-90
99019 20

*512 or 4-fi

*393 or 5-2
*187

*f>28 or 0 0

...........11*2Total ...........

it will yield in electrical output about 80 per cent, of the
power applied.

Whether large or small dynamos are more economical 
has long been a moot point with electricians, but at present 
the balance of opinion is rather in favour of large 
machines. From a number of trials the author has made

carbons, give a light of 2000 candles measured on an 
angle of 45 deg. to the horizon, the difference of potential 
between the carbon points being 45 volts. The shunt coil 
of such a lamp will require about 0'25 ampere, and the 
main coil will have a resistance of about 0T ohm, so that 
the total energy which is required for regulation can lie 
taken as 37 watt, corresponding to a loss of 5 per 
cent, of the total electrical energy supplied to the lamp. 
The loss in the cable is a most variable quantity, and must 
be determined specially in each case, but for a rough 
preliminary estimate it will generally suffice if we allow a 
loss of about 3 volts per lamp. We can safely reckon that 
with modern good dynamos, the electrical output varies 
between 70 per cent, for small machines, and 80 per 
cent, for large ones. The leads in incandescent lighting 
absorb 2£ per cent, of the output, or T75 per cent, of the 
mechanical energy if small machines are used, and 2 per 
cent, if large machines are used, thus bringing the per
centage of power actually converted into light down to 
68'25 and 78 respectively. Incandescent lamps are now 
made which have a long life if worked .at 3'25 watts per 
candle, and with such lamps the amount of light received 
for each horse-power expended will be 154 candles with 

all dynamos, and 176 with large dynamos. On account 
of difficulty and danger in using currents of very high 
electro-motive force, arc light dynamos are generally made 
of small or moderate size, and their output can be taken 
at about 70 per cent. It will therefore take 1’58-horse power 
to produce a light of 2000-candles, which is at the rate of 
1260 candles per horse-power applied to the dyuamo.

Returning to our general problem, we have yet to con
sider the loss of energy in the leads and lamps. As regards 
incandescent lighting in private establishments, the loss in 
the main leads must always be very small, for the simple 
reason that a great difference of potential at various points 
of the circuit would be fatal to the independence of one 
lamp from the other. A variation of 2 per cent, in the 
electro-motive force can already be detected by an expe
rienced observer, and if a greater variation were to be 
allowed it would be impossible to switch out a group of 
lamps near the dynamo without at the same time causing 
the lamps at the far end of the circuit to brighten up 
considerably. It will therefore be quite safe to assume 
that in a well-designed private installation the maximum 
loss must never be more than about 2 per cent, in the 
main leads. The loss in the branch leads can be taken at 
about £ per cent., so that the total loss in the distributing 
plant will be 2£ per cent.

As regards arc lighting thecase isdifferent. The lamps ar 
generally placed at considerable distances apart, and bcin 
connected in series, the loss of potential in the leads has no 
effect on the lamps as long as the dynamo is sufficiently 
powerful to keep up the proper current. The energy 
required at each lamp varies with the illuminating power 
of the lamp, but not in simple proj>ortion. It also depends 
on the size and quality of the carbon, the length of arc, 
and the more or less perfect feed of the lamp. To give 
any kind of rule applicable to all cases is next to impossible, 
but as a fair average we may take it that a continuous 
current of fifteen to seventeen ampbres will, with good

.4
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armature is being moved rapidly along and within a very 
small distance from the polar surfaces of the field magnets 
experience a resistance which is the greater the stronger 
the magnetic field, the quicker the speed, and the greater 
the current. The energy represented by the product of 
this resistance into the speed of rotation is transformed 
into internal electrical energy, which can be expressed by 
the product of current and internal electro-motive force. 
In a perfect machine this ought to equal the power applied 
to the spindle of the armature, but in reality more 
has to be applied, because some power is required for the 
mechanical friction in the journals, for churning the air, 
and for an additional electro-magnetic resistance which 
can best be described by the term “ magnetic friction.” A 
simple illustration of this kind of friction is the well-known 
experiment of Foucault, which shows that considerable 
power is required to spin a metallic disc in the neighbour
hood of a magnet. The iron core of the armature which 
is revolving between two very intense magnetic poles is 
subject to a similar friction. To minimise the evil 
this core is not made in one solid piece, but consists 
of iron wire or thin iron discs more or less insulated 
from each other, especially on the outer periphery. 
But in spite of this subdivision some small amount 
of energy is always consumed, and is returned to us 
in a very undesirable form, namely, in heat, which must 
be carried off by radiation and convection, so that the 
insulation of the wires may not be injured. In the case 
of ring or disc machines, the core is supported by metallic 
spokes, which, for mechanica reasons, cannot well be made 
with insulated subdivisions; but as these spokes are more 
or less shielded from the direct influence of the magnetic 
poles by the intervening core, they are not so likely to 
become heated on that account, provided the core be so 
thick as to act as an opaque screen to the lines of force of 
the field-magnets. The spokes become, however, heated 
to a slight degree from a different cause, which can be 
explained as follows: The core of the armature, when a 
current is passing through its coils, becomes itself an 
electro-magnet, the poles of which stand about at right- 
angles to the poles of the field magnets. In this manner, 
what is technically called a secondary field is produced, 
and this remains fixed in space although flic armature 
revolves. Now the metallic supports of the core must cut 
through the magnetic lines of force of this secondary field, 
and in so doing experience a certain amount of magnetic 
friction, even if—as should always be the case in a pro- 
periv-designed machine—they completely escape the lines 
of the primary field. In the modern (hum armatures of
the Siemens, Edison, or Weston type, a similar action 
takes place, but to a lesser degree, because the only solid 
part of the armature is the spindle, the diameter of which 
is, of course, much smaller than the internal diameter of 
a ring armature. Some of the original Edison machines 
were, however, very defective in this respect, three longi
tudinal bolts being used to hold the discs of the armature 
core together, and to this arrangement must be ascribed 
the fact that these original machines were so heavy to 
drive. As will be seen from the table given below, an 
Edison machine tested at the Munich Exhibition absorbed 
not less than 34 per cent, of the total power in mechanical 
and magnetic friction, whilst the modern machines of the 
Edison-ilopkinson type are said to absorb less than a third of 
this. Of the total electrical energy created in the wire coils of 
the armature a certain proportion only is received at the 
commutator, where the Brushes take the current off, the 
remainder being lost through electrical resistance. The 
lower this resistance the better, and in this respect an 
enormous improvement has within the last year or two 
been made by nearly all the manufacturers of dynamos. 
It was at one time thought necessary to multiply the 
number of convolutions on the armature, in order to get 
up the required electro-motive force, and thus the resist
ance of the armature was not only high, but it also had a 
large coefficient of self induction, causing considerable 
sparking at the brushes, which involved an additional loss 
of power. Now electricians have learned how to obtain a 
high electro-motive force by simjdy putting plenty of iron 
into the armature and employing a smaller number of con
volutions with a proportionate reduction of resistance, 
and having the additional advantage of perfect freedom 
from sparking. Both these results are attended by a con
siderable saving of power. The latest published test of 
an Edison-Hopkinson dynamo shows a loss in the arma
ture of only 4'4 per cent, of the total electrical energy 
developed, and other machines are equally good in that 
respect, as will be seen from the tables given below.

Not all the electrical energy flowing from the commu
tator into the brushes is available for external use. Part 
of it has yet to be sacrificed for producing the magnetic 
field. How large a part depends on the type and design 
of the machine, on its size and on the quantity and quality 
of the iron forming the magnet cores. The latter point is of 
great importance. Iron of the softest quality and plenty 
of it is the secret by which this loss can be made very 
small. The author has found that cast iron magnets 
require from 2 to 2 k times as much exciting power as 
magnets of soft Swedish wrought iron thoroughly annealed. 
The loss of energy in exciting the field magnets varies 
between 2^ and 15 per cent, of the total electrical energy 
developed. After deducting these various losses we obtain 
the energy actually available for external work, or, as it is 
technically termed, the “ electrical output.” Considering 
the large number of various dynamos in the market, good, 
bad, or indifferent, it is quite impossible to lay down a 
general rule as to the power required to give a certain 
electrical output, and the above remarks are therefore 
more intended to show what kind of losses hike place 
than to fix actual numerical values to each. But to make 
this article of some use to practical engineers, some tables 
are given below containing results obtained with different 
machines. It is much to be regretted that neither the 
jury of the Vienna Exhibition, nor that of last year’s 
Health Exhibition, have as yet published their report 
dynamos; and thus we are forced to fall back on the 
Munich tests as the only available authoritative record of 
the performance of various dynamos. Unfortunately, some
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however, a trial took place at Ochta at St. Petersburg, tried at Spezia in 1882, subsequently to the breaking up 
when a Canimell compound Wilson plate held together j of the targets, had shown greater hardness than the steel, 
much better than a steel one of Schneider’s tried in com- and subsequently compound plates had behaved very well 
parison. This result had to be weighed against the Spezia under the blow of the 100-ton gun, so that the Italian 
trials, but it was on a smaller scale; 12in. is a different authorities considered that their preference for it was 
matter from IDin. The fracture of a very large iron plate justified. The manufacture of compound plates was to be 
is almost always harsh, and the fibrous look and general commenced shortly in Russia, while Marrell has for some

time made them on Wilson’s 
patent, and France herself 
employed compound plates 
as well as those of steel.

Under these conditions 
the trial at Spezia last Octo
ber was specially interest
ing. We are informed that 
on its result depended the 
order for the plates for the 
Lepanto. The programme 
was as follows:—Cammed 
and Brown compound and 
Schneider steel plates 10ft. 
by 8ft. 6in. by 18'9in. (3050 
mm. by 2600 mm. by 480 
mm.) were mounted on frame 
and backing shown in Figs. 
9 and 10. One round was 
to be fired at the centre of 
each plate from the 100-ton 
breech-loading Armstrong 
gun, with a projectile weigh
ing 1841 lb. (835 kg.) with 
a striking velocity of 1864ft. 
(568 m.) per second, making 
a blow of 44,340 foot-tons, 
or 8337 foot-tons per inch 
circumference, implying a 
calculated perforation of 
30'27in. of iron, and taking 
the target’s weight as 29 
tons, an amount of energy 
of 1529 foot-tons per ton of 
plate. As the greatest 
amount of energy per ton 
of plate in the previous 
Spezia trials was 1046 foot- 
tons, while the calculated 
perforation through iron was 
25’2in., it may be seen that 
this test was

THE CONCLUSION OF THE SPEZIA PLATE 
TRIALS.

We have noticed the Spezia competitive plate trials of 
October last briefly, but gave no figures. We explained 
that cholera had prevented officers or other foreign visitors 
being present. We question if permission was given to 
any visitors who were not officially connected with the 
trial. We have been want- 
ing to get official photo
graphs. In the absence of 
these we cannot do better 
than reproduce a few cuts, 
evidently taken from photo
graphs, which appeared in 
the Annalcs Indvstrielles and 
others in the Revue Mari
time, together with a tracing 
which we obtained of a 
drawing made on the ground 
of a recovered projectile. Of 
course we cannot be respon
sible for the accuracy of 
these in the same measure 
as if they were our own 
drawings, but the effects are 
of so sweeping a character 
that we are satisfied that 
they are good to all intents 
and purposes, and they have 
all the appearance of being 
carefully and well drawn, 
and tell their own tale much 
more clearly than words 
could do. To recapitulate 
briefly the story of the trial.

In 1882 a precisely ana
logous competitive trial took 
place at Muggiano, close to 
Spezia—vide The Engineer 
of November 24th and De
cember 1st, 1882. 
dimensions of the plates in 
the two trials were nearly 
the same. The backing in 
the case before us is some
what similar, though de
cidedly stiffer. The order 
of the plates is the same, 
but the tests applied are 
different, 
readers may remember that 
in 1882 Messrs. Schneider’s
shield stood the best. We then congratulated them on 
the wonderful plate they had brought forward. We also, 
however, expressed a wish to see the trial repeated, 
because Schneider’s plate had the advantage of being 
much better bolted on to the backing, and there was a 
question about tempering. The view we took was that which 
is expressed in the following words when our results were 
given in a paper read at the R.A. Institution :—“ The steel 
nad a fibrous, tough look,” and “ apart from the question of 
the bolts,” it “stood decidedly better.” At the same time,
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indeed; in fact, the plates 
were
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matched on any standard 
of estimation. The effects are shown on the Cammell 
Brown, and Schneider plates respectively in Figs 
1, 2, and 3. These we have discussed on a former 
occasion. The steel-faced plates obviously suffered 
much more than the steel one, but there appeared 
distinct reason to think that they had done more 
towards stopping the projectile than the Schneider plate, 
inasmuch as the shot went through the latter in a much 
more complete condition. We have received a drawing 
of the fragments taken out of the butt subsequently, which

out-

behari*ur #f the steel led us t* suggest at the time that it 
would be wise to try if softsteel could not be employed instead
of iron as the foundation plate of compound armour. The 
combination of greater elongation and greater tenacity, as 
we pointed out—Engineer, January 12tli, 1883—ought in 
the long run to make steel more than a match for iron. In 
last spring, March 20th, 1884, a compound armour at 
Copenhagen behaved better than steel—vide Engineer, 
March 28th and May 30th; but the plates were only 9i n. thick. 
The fragments of the 19in. compound plates, however,
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LETTERS TO THE EDITOR.
[We do not hold ourselves responsible for the opinions of our 

correspondents. ]

TOWN HEATING BY STEAM.
SlB,—I read in your issue of the 10th October, 1884, a detailed 

account of Holley’s heating and cooking by steam pipes being laid 
under the streets and supplied by boilers at fixed intervals ; the 
paper was read by Mr. G. H. Bartlett, M. Inst. M.E., British 
Association, Section G. It states that Holley’s system was first tried 
at Stockport in the year 1870, and is now in operation in New York 
and several other towns, giving the greatest satisfaction. I am 
heartily glad to hear of this invention proving a success, and at the 
same time would seek information as to whether this is a genuine 
American invention or imported from England, because in 1875 I 
wrote out in rough detail my invention of carrying steam under
ground and supplying the same to houses, churches, warehouses, 
workshops, &c., the steam to be supplied from boilers at fixed 
intervals. I submitted my rough details to Dr. Henry Woodward, 
of the British Museum, for advice and skilled opinion upon the 
scheme. The opinion at the time was that the scheme was of too 
great magnitude. I then let the matter drop and came here; in 
1877 or 1878 I first saw an account of Holley’s scheme. In detail 
it differs from mine, and I consider it not equal to mine. If you 
would kindly insert this in your esteemed paper it will no doubt 
open up some discussion on the matter. H. Gkay.

Altcn-road, Auckland, N.Z., January 5th.

BOILER PERFORMANCE AND THE QUALITY OF STEAM.
Sill,—I do not suppose your readers are interested in the 

results of the boiler trials at the United States Centennial 
Exposition—now some nine years ago—neither do they care 
to read articles written simply to puff up or to discredit any 
person or manufacture; and so I would not refer to the letter from 
Mr. Buel in your journal for January 3rd, but that it opens a 
question of much interest and importance to every engineer, 
namely, what reliance can bo placed upon calorimeter tests as. 
usually conducted ?

One reason why the figures given by Mr. Bucl in this and a 
former article are “not a full, correct, or fair statement of the 
facts in the case,” as stated by me in a letter published in The 
ENGINEER, August 15th last, is because they ignore the very grave 
doubts there are as to the so-called calorimeter tests. These 
doubts were well discussed in the technical papers of that time, 
and a very slight examination of the published report is sufficient to 
convince any engineer that these tests wero subject to such serious 
errors that any deductions from them other than to say that the 
steam was dry or wet, as it came within or without tho limit of 
error, is impossible. Where this limit might not reach may bo 
difficult to say. The apparatus used for tho tests did not permit 
of weighing tho water condensed from tho steam to a nicer degree 
than I lb., though sometimes a guess was rnado at tho eighths. As 
tho average quantity did not exceed 101b., this admits an error of 
24 per cent. Tho thermometer read to single degrees, and finer 
readings wero estimated. As each degree represented upwards of 
400 heat units, this error in rending might havo been as great as 
3 per cent. That the actual errors were groat is shown by calcu
lating any sot of tho tests, and observing tho erratic variations in 
the results. Below is a graphic representation of the result of 
such calculations of tho “Log. of Economy Test of Galloway 
Boiler, No. 3, Record of Calorimeter Experiments,” pago 247. 
Nino of tho observations show superheated steam, one as much as

188'85 deg., though there was not an inch of superheating surface; 
the remaining sixteen show various degrees of moisture in the steam, 
some as much as 3J percent., and the average of all show a few degrees 
of superhehting. In tho capacity test of this same boiler, wherein it 

loing about 30 per cent, more work, the log. shows an average 
superheat of 11'68 deg. Every engineer must see that without any 
superheating surface the Galloway boiler must give saturated steam; 
and that with its large water surface and steam space, under the 
steady feed and careful firing shown by the logs, it is simply im
possible for it to give such a changeable quality of steam each 
twenty minutes. I have chosen this boiler as an illustration 
because, owing to its construction, no one will accuse it of such 
erratic behaviour.

These facts were so evident to Mr. Emery, when ho prepared 
the official report, that he wrote—p. 81—“The experiments at the 
Exhibition suggest some improvements in the apparatus for testing 
the quality of the steam.” He also found it necessary to omit the 
calculations of seven out of twenty-four observations, in the 
of one boiler as giving “ impossible ” results—p. 13!).

It was suggested that the cause for apparent superheating in 
these tests, where no superheating was possible, might be due to 
the transfer of heat from the steam in the steam pipe at full pres
sure to the somewhat reduced pressure in the fin. perforated pipe 
within it, through which the steam was taken for the calorimeter. 
It is, however, demonstrable that this could not possibly amount 
to a superheating of more than 0'3 deg., or an addition of more 
than one-sixtieth of 1 per cent, to the thermal value of the steam. 
But several times this amount would be lost by radiation from the, 
say, 10ft. of fin. pipe leading to the calorimeter, which, even if 
covered with felting an inch thick, would lose 260 heat units per 
hour. Supposing only two minutes were occupied in the experi
ment, this would amount to over four times the possible super
heating suggested. It might be claimed that even if each separate 
observation was liable to error, the average of a large number 
would practioally eliminate such errors. This by no means neces-
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sarily follows, because the “personal equation” would be most 
likely to carry the error always in one direction with a given set of 
experiments, as would also a given method of handling the 
apparatus.

It was with these considerations in view that the editor of the 
Manufacturer ami Builder, Dr. P. H. Vanderweide, prepared the 
article and tabulated results, which were copied from that journal 
into the prospectus of the Babcock and Wilcox Company, and from 
which Mr. Buel gives a few figures in his article. The Manu
facturer and Builder took the ground that as there was a probable 
error of 3 per cent, in the calorimeter experiments, that any boiler 
showing by those tests a less variation than 3 percent, either way was 
entitled to the credit of ‘ ‘ dry ” steam, and any over that might justly 
be called “ wet,” and as no boiler showed a greater average super
heating than the limit of error they were not credited therewith. 
This table was published about one year before the final issue of 
the authorised report of the judges, and any one interested will 
find sufficient data given by Mr. Buel to show how accurate it was 
from that standpoint. That its standpoint was fair and reasonable 
is shown by the testimony of Mr. Charles E. Emery, chairman of 
the committee of the judges, and author of their report, when 
upon the stand as an expert in a case before the Superior Court of 
the city of New York. I quote from the court records:—

“Q. You mean to say the tests made personally by yourself at 
Raritan were more accurate scientifically and technically than tho 
tests made at the Centennial?

“A. Yes, Sir, they were. There was one question in regard to 
the calorimeter used at the Centennial, which I never could explain 
until I thought it over after the tests were made, and consequently 
made changes in the apparatus . . . which would reduce the
variations in the result by the calorimeter test very materially.

“ Q. Are there still doubts with reference to the calorimeter 
tests at the Centennial?

“ A. Yes, Sir, the result showed differently at Raritan.
“ Q. Taking the table from the Manufacturer and Builder of 

November, 1877, is that a fair or a fairer test of the capacity of 
the boilers than the one in the Centennial [report], assuming it is 
made as therein stated?

“A. From the light that I have since the Raritan experiment, I 
should consider that an entirely fair method of presentation.”

As Mr. Buel says, this table of Centennial tests has disappeared 
from the recent editions of the Babcock and Wilcox Company’s 
catalogue, and for the reason that matters of more immediate 
interest to steam users have taken its place. Tho fact that of the 
fourteen boilers tested at the Centennial there are but three which 
may bo fairly said to be now upon the market in this country, n 
that probably 10-horse power of the Babcock and Wilcox boil 
are sold to one of all the others combined, is sufficient reason why 
that company can afford to drop the subject.

There are other equally strong reasons why tho statements originally 
published by Mr. Buel were not fair—110 has himself proved them to 
do neither full nor correct; but it is not necessary to encroach 
upon your valuable space further in order to state these at tho

Geo. H. Babcock.

and
i‘l s

present time.
Now York, January 30th.

THE IIONIGMANN FIRELESS LOCOMOTIVE ENGINE.
Sill,—In connection with an article on the above subject, which 

appeared in your issue of January 23rd, I hand you herewith a 
translation of an interesting statement by Herr Si. Ilonigmann, 
from tho Zcitschiift dcs Vcrcins Dcutscher Ingenicurc of 
February 21st.

London, February lltli.
B.

[Translation.]
. . Last week I had a visit of an officer of Engineers 

commissioned by the British War-office, and also of an engineer of 
Messrs. Beyer, Peacock, and Co., for the purpose of acquiring 
accurate information with regard to the capability of the caustic 
soda boiler to produce steam. For this purpose repeated observa
tions were made on the boiler of the Aix-la-Chapello tramway 
engine. This boiler lias a diameter of 1200 mm., with a total 
height of PJ00 mm., of which tho lower portion of 1400 mm. 
belongs to the soda compartment, into which the 120 heating tubes 
of the water boiler protrude. The latter has a height of 500 mm.* 
The total weight of the boiler, inclusive of soda and water, is 
about 3000 kilogs. The observations were made on a siding of the 
Aix-la-Chapellc tramway outside tho city, tho passenger cars being 
driven forward and backward at a great speed, with their brakes 
tightened. As the full capability of the boiler to produco 
was not nearly reached, even with the greatest speed, overflow 
experiments were also made, during which the steam, without 
passing through the engine, was admitted immediately to the soda. 
Jn this manner it was ascertained that the boiler changed about 
800 litres of water into steam in forty minutes. Accordingly this 
small boiler, weighing only 3000 kilogs., and having a diameter of 
1200 mm. and a height of 1900 mm., produces as much steam as a 
good engine of from 100 to 120-horse power, or an inferior one of 
from 70 to 80-horse power consumes. The steam pressuro was 
kept at an invariable height during this experiment by feeding the 
boiler with water, and amounted to between 5 and 6 atmospheres.

“ Another observation, made in the presence of Professor Wiill- 
ner, tho well-known physicist, and Rector of the Aix-la-Chapelle 
Technical High School, resulted even in a capability of changing 
1350 litres of water into steam in one hour. It will be interesting to 
those who have followed the most recent discussions referring to 
the soda boiler to know that the heating surface on which the 
observations referred to wero made amounted to only 10 square 
metres, and that the difference of temperature between soda and 
water was only 7 Centigrades. Now for one square metre heating 
surface of hard worked locomotive or marine boilers are reckoned 
not more than 3-H.P.; the soda boiler, however, gives, according 
to the above statements, steam for from 8-H.P. to 12-H.P. per 
square metre heating surface. This result, moreover, is not sur
prising, and was self-evident from the beginning, as it is the par
ticularity of the invention that, for every quantity of used steam, 
an equal or even larger quantity of steam of high pressure is pro
duced immediately. In any case it shows indisputably that the 
soda steam boiler is a source of power which cannot even be ap
proached by any other source, whether this be the fired steam 
boiler, the hot water boiler, or electricity.

“ In conclusion, it may here also be remarked that in consequence 
of the recent erection of the copper evaporating boilers for the Aix- 
la-Chapelle tramway by Dir. M. F. Gutermuth, assistant at the 
Technical High School, the consumption of coal in the soda process 
was investigated, and that it was ascertained that 7T kilogs. of 
dry steam were produced with 1 kilog. of low-priced pit coal. The 
experiments referred to above will be repeated at any time at the 
request of those who are interested in them.

(Signed) “Moritz Honigmann,
“ Aix-la-Chapelle, February 11th, 1885.”
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CONTINUITY IN PATENT LAW.
Sir,—In offering some further remarks on the above subject, I 

propose to consider the probable effect of the change made by tho 
new law as to the position of provisional specifications. Under the 
old law of 1852 the patent was granted on the provisional specifica
tion with the condition of afterwards filing a complete specifica
tion in substantial accordance therewith; but under the new law 
of 1883 the complete specification has to be filed and accepted by 
the Comptroller before the patent is granted, which, however, 
when granted, bears date from the filing of the provisional specifi
cation. The point, then, to be considered is as to the manner in 
which the courts arc likely to regard any question that may be 
raised on the provisional specification. Will all such questions be 
regarded as precluded by the examination of the two documents in 
the Patent-office, so that only the complete specification will have

* The Engineer, 1885, p. 60.
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we give in Fig. 8. It was argued fairly enough that a shot 
with less velocity might have been stopped altogether by 
the steel-faced plate, while the steel-plate would have 
allowed it to pass through, and further, that the backing 
was much softer than a ship’s side, and that this was in 
favour of the steel-plate, which, while having a less hard 
face, has, as a mass, “more bone in it.” This argument we 
thought might be fairly held at this stage of the trial. 
The plates were next subjected to the lire of the lOin. 
gun, with a striking velocity of about 2000ft., with the 
following results—on November 5th, 6th, and 7tli:—

Brown’s plate, penetration first round, 12-6in. (320 mm.), 
a great part of plate detached; second round, the plate 
demolished to the extent shown in Fig. 5. About three- 
fourths of the plate being now stripped off, further firing 
was impossible.

Schneider’s plate then received two blows, producing 
cracks and fracture to the extent shown in Fig. 6, which 
is given for the sake of comparison with the steel-faced 
plates. The shot is stated in the French accounts to have 
been more broken up against the steel than against the 
steel-faced English plates. Two more rounds were fired 
with the lOin. gun, the plate at the conclusion of the pro
gramme being in the condition shown in Fig. 7.

Cammell’s plate was then attacked, broken pieces of 
plate being thrown off to an amount estimated at nearly 
5 tons—5000 kilogs.—by the first round, and the plate 
being brought to the condition shown in Fig. 4 in the 
second round with the lOin. gun—a condition which made 
further firing useless. The Schneider steel has, therefore, 
on this occasion won a remarkable victory. We could 
wish that the English plates had beaten it, but it is idle to 
ignore the fact that they were beaten. It may of course 
be argued that the steel-faced plates absorbed so much of the 
energy of the first heavy blow that they were afterwards 
in a worse position than the Schneider which let it through 
more easily. The natural reply is that the makers knew 
the tests that would be applied, and should have made the 
plates to stand well under these conditions, and few would
sacrifice the power of holding together shown by the steel, 
for the possibility that the steel-faced plate might have 
kept out fire, while tho steel admitted it in somehypothetical 
case. The Italian Government havo, we are informed, 
ordered plates for the Lepanto from Schneider, but this 
statement is, wo believe, premature.

As far as we are able to form a conclusion from the above, 
it would be that on this scale our compound armour is behind 
Schneiders. It is possible that Cammell and Brown may 
snatch the victory on some future occasion, especially if 
better means are found of working very thick plates, but at 
present we are inclined to think that it is only true wisdom 
to recognise the liability of steel-faced iron on this scale to 
fail to exhibit the powers of steel armour as made by 
Schneider. All the compound armour victories have been 
with thinner plates. We should by 110 means say that the 
compound principle, if carried out with hard and soft 
steel, may not be the best, but when the results we 
give occur repeatedly with iron, and with intervals 
of time sufficiently wide to develope manufacturing 
operations fairly well, it is idle to shut our eyes 
to them. Without seeing the targets themselves, there 
is evidence enough in the drawings to tell something 
to (hose who have seen previous results. For example, 
the crack in the steel below the letter S precisely 
resembles the long vertical crack in the Schneider plate 
fired at in 1882 in its character. There maybe seen a 
succession of short, disconnected cracks, looking in the 
sketch like tho twists in a rope, which are very cha
racteristic. We trust we may hear of success before long 
with steel faces on steel foundation plates, which have now 
been some time under trial. At all events, we can afford 
not to be discouraged about steel-faced iron armour. We 
have spoken here of the blow of 152!) foot-tons per ton of 
plate being an enormous one, and quite out of pro
portion to the resisting power of the plate. We may 
remind our readers that at Shoeburyness a compound 
Cammell plate on granite bore a blow of 2870 foot-tons, 
the plate stopping the shot without breaking—vide Engi
neer, September 28th, 1883. The circumstances were, of 
course, special, but the strain must have been enormous. 
We have never seen steel tried under the same circum
stances, and, as in other cases, the plate was comparatively 
small, being 12in. thick. We may, however, say that a 
shield behaving in so remarkable a manner must have 
elements of great power. We may add that we believe 
before long Sir W. Armstrong may be making steel 
armour as well as Sir J. Whitworth.

EXPRESS ENGINE—MIDLAND RAILWAY.
In our impression for February 0th we published as a supple

ment an engraving of the new express engines designed by Mr. 
Samuel Johnson, locomotive superintendent of the line, for the 
Midland Railway. We now give on page 164 two sections, and 
half a front elevation, of one of these engines, fully dimensioned. 
It will be seen that the bogie can not only radiate, but traverse 
laterally. Steadiness is secured by two opposing spiral springs. 
Our engravings explain themselves so fully that we do not think 
further description is necessary. In succeeding impressions wc 
shall give further drawings, of these fine engines.

THE FORTH BRIDGE.
On page 168 wo publish an engraving prepared from a photo

graph taken on the 26th July, 1884, of the masonry and caisson 
of the north-eastern column of the group forming the main pier 
on the Inchgarvie. The photograph was taken a short time 
before the masonry reached the level at which the bed-plates 
carrying the steel superstructure will bo carried, the forest of 
holding-down bolts being then not completely built in. The 
tops of these bolts give an idea of the level of the bed-plates. 
We have already described the caissons and piers.

Electric Lighting at the South Kensington Museum.—It 
has been decided to use a set of the Electrical Power Storage Com
pany’s accumulators for the maintenance of 100 lamps in 
Science and Art Department.

the
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in a direction at right angles, &c., as before said. This letter is ot 
exhaustive, but it will put the people you refer to on the ri h 
track. Wm. Muir.

9, Angel-place, Edmonton, February 25th.

being rock, there would be little but the Pluckington Bank sand 
for the stream to work upon and scour away.

“ Should the submerged weir not be sufficient to keep the 
rent off the Birkenhead side, I would propose to build up in part the 
Monk’s Ferry slip* above high water mark, and shape the corner 
to turn the stream at about right angles to the main body of the 
stream.

“I would propose a somewhat similar weir across the deep 
channel in the Sloyne, opposite Rock Ferry slip, and I believe a 
permanent deep channel with auxiliary helps could be formed up 
the river.

“I consider I have sufficiently well ‘thought out ’ this subject 
to meet all objections, and, if needed, I am ready to propose other 
auxiliary means; but I am strongly of opinion that a comparatively 
small weir would suffice to carry away down to the rock and pre
vent reforming of any portion of the Bluckington Bank.

“The mud hoppers, now employed in taking out to sea 
dredgings, after discharging, might be used to go on to the Welsh 
coast to bring stone to form the weir. An inducement might be 
given to shipowners to bring suitable material in the shape of 
ballast, and thus the weir could be formed at small outlay.

“ Bars on the Mersey.—On the supposition that these obstruc
tions are not caused by deposit from the river, but rather from the 
action of the sea in forming a second or submerged coast line, a 
continuation of which is found past Southport, and through which 
the Mersey has to force its way, one channel after another becom
ing filled up, the water forcing fresh outlets,+ I have an incom- 
pleted theory to deal with the difficulty, and for forming one 
permanent deep water channel out to sea, also for causing the deep 
water between Egremont and New Brighton to remove as near to 
entrance of North Docks as desired.

“ Should the sand on sea side of bar be found coarser or even as 
coarse as that on river side, this, I submit, would be very strong 
evidence of bar not being formed direct by river deposit, as also 
the probability of the formation at Southport being from sand 
carried out first into deep water and thrown back by tide and wave, 
rather than carried direct there. “ Emv. Foulger.”

“43, Russian-drive, Liverpool,
“ April, 1884.” ______

to be considered by the Court ? or will the inquiry be allowed to 
extend to both specifications as under the old law ?

If the patent took its date from the filing of the complete speci
fication, it might be reasonable to accept the examination in the 
Patent-office as final;

cur-

but it appears to me that to do so, with the 
date fixed by that of the original application, may offer a premium 
to dishonesty by tempting an applicant to insert in his complete 
specification something that he may have derived from the inven
tion of a subsequent applicant. It is scarcely to be expected that 
if such a point were raised on behalf of the subsequent applicant, 
any Court would refuse to consider it; but there might be great 
difficulty in proving the piracy. But this is not the only question 
that might arise on a comparison of the two documents. It appears 
to me reasonable to suppose that a Court would consider any point 
of a legal, as distinguished from a technical, nature; and would 
receive evidence on any point that could not possibly have been 
before the mind of the examiner at the time when he had to satisfy 
himself of the substantial identity of the two documents.

On the other hand, it is very desirable, in the interest of liti
gants, that the Courts should accept the work of the examiners as 
far as possible, and discourage anything like captious or frivolous 
objections in order to open questions that might be reasonably 
regarded as already settled. This, of course, applies to matters of 
description of invention, and of identity between the descriptions 
in the two documents, rather than to statements of claim or any
thing bearing upon them.

As a rule, it appears that the functions of the examiners relate 
to those parts of the specifications which are intended to instruct 
the public in the methods of working the respective inventions on 
the expiration of the patent rights, while all questions bearing on 
construction require to be dealt with by the Court in the same 
manner as under the old law. If the respective functions of the 
official examiners and the Court are duly taken into account on 
each side, the existing system may be found to work harmoniously, 
but otherwise there will be a considerable amount of friction and 
dissatisfaction, owing to the want of accordance between the two 
co-ordinate authorities.

Considering that the official examiners have only received their 
powers under the new law of 1883, the action of which has not yet 
had time to become thoroughly tested, it would seem to be espe
cially incumbent on them to avoid trenching on what may properly 
be regarded as the exclusive functions of the Courts.

TIIE FRICTION OF SLIDE VALVES.
Sir,—I am glad you have directed attention to the above subjec, 

one which, in my opinion, ought to have been discussed by engi
neers long since. Cut faces and great expenditure of lubricants 
are only two of many evils due to the resistance of unbalanced 
slides; and if Mr. Towers would supplement the admirable data 
already given us by him on the friction of axles by investigating 
the friction of the slide, he will confer a lasting gift on the 
profession.

If the area of a supply-port be, say, one-twelfth of that of the 
piston, and the “ box ” or interior hollow of the slide covers a 
supply-port, the centre exhaust port, and the bar dividing them, 
we may fairly assume the area of this box to be three times that 
of the port at least, which makes it just one-fourth of the area of 
the piston. Then, taking the pressure forcing the slide to its face, 
as determined by the multiplication of this area by the steam 
pressure and the coefficient of friction resistance to be 0'3, we find 
the result to be, that as far as we can at present judge, the power 
required to move the slide is 0’25 by 0'3, or 0‘075, or about 7 per 
cent, of the total power of the engine. Experimental research may 
show the resistance to be much less, but as to this we engineers are 
all in the dark.

D

dJ TO^ECCENTRIC

TORIFYING FEED-WATER.
Sir,—I read, with pleasure in your last issue, your article on
SS SS'ureKtoSeahj™ ! I venture t, »uegc,t one mode by ..bid, the re,i,tance ot

..uantitv of lime a sli(lc while at work could b<J recorded? Let the valve spindle boloss andt rouble caused by thefurring of pipes,pumpsf clacks’, boflers, ,witk tw,° fixed collar* A A ir> “ketch let two helical springs

Ac., can only be realised by those who have had to contend for f B be placed as shown, between these put the eye block C, free 
some years with such a condition of affairs as you describe. Your to sllde on ,BPlndle. ?ava ^ regards resistance of springs ; the 
excellent suggestion of a “setting chamber or tank between the excentnc-rod to be joined to this block. On the block put a socket 
heater and the boiler,” reminds me of apian by which the difficulty J® tak? a Pe“cl1 D> £h’ch P™88CB. a«ai“t a riband of paper to 
was solved some time ago. Some friends of mine had a lot of be gradually drawn off drum E. As resistance of slide varied, so 
double-flued boilers with conical cross tubes in the flues, fired by w°uld the play of the eye piece and pencil; then the greater the 
gas from their blast furnaces and supplied with water containing valve resistance, so also the greater the wave of departure of the 
an awful amount of lime. The difficulty of cleaning and chipping Penci1 fr°m a datu,m f no resistance. The springs to bo of 
double-flued boilers with cross tubes, the defective steaming power kno™ length like indicator springs. The paper could be scale 
when getting scaled, the frequent stoppages, and the cost of repairs, hned for steam pressures and resistances. Vol\ OX.
had become almost overwhelming. My friends had tried several February A tn.
nostrums, had heated the water to about 204 deg., and then pumped Sir,—I was pleased to see Mr. Wallace’s letter in last week’s
it into the boilers, but found their pipes, pumps, and clacks choke Engineer on the above subject, and as it is one which I am much 
up and breakages occur. Then they tried heating the water to about interested in, I venture to explain what appears to me to be the 
100 deg. and pumping the water into the boilers, which prevented correct method for calculating the actual pressure tending to force 
the choking of pipes, pumps, &c., but was dreadful for the boilers, the valve against the cylinder face, as follows: The area of the 
After some serious consultations, and taking into consideration the exhaust port in valve, together with the area of the portion or 
fact that my friends had a superabundance of gaseous fuel, and portions of the valve face exposed to or acted upon by the

exhaust, multiplied by the pres
sure in the casing. Of course, 
according to this rule, the pressure 
is variable, and may be said to be 
greatest at the commencement 
of admission, and becoming gra
dually less as the valve completes 
its stroke, at which moment there 
is, in general, no other surface 
exposed to the exhaust except 
the port in the valve. There will 
be some deductions for back pres
sure, compression, Ac., but I only 
give what J think is the ground
work of the correct rule.

Thos. H. Perrott. 
Cork, February 23rd.

William Spence.
8, Quality-court, Chancery-lane, W.C., February 16th.

ABERGAVENNY SEWAGE BRIDGE.
Si ft,—1The bridge described in your issue of the 13 th is very different 

from the design and contract drawings. The bridge, as specified 
and shown on the drawings, had no top or bottom plate to either 
boom, and in proof of this wo enclose the tracing made by 
draughtsman from the contract drawings. The result was, as you 
may imagine, that when the girders came to be erected they would 
not carry their own weight and buckled in all directions. They 
were dragged into shape by ropes and jim crows, and top and 
bottom plates rivetted on in situ, the girders being supported in the 
meantime by a stage in the middle of the river. Again, at the ends 
of the girders no provision such as you show was made in the 
contract drawings or specification for gussets. We do not know 
who was responsible for all this, but some one had to pay for it, 
and wo do not think it ought to pass unnoticed.

February 16th,

(MU'

Contractors.

links in the history of the locomotive.
Sir,—-I cannot accept any statement about the Rocket that 

differs from the explicit assertion of George Stephenson, and 
must again record the fact, undisputed till now, that 
steam from the cylinders was originally discharged into the air on 
either side of the foot-plate: that in consequence of a suggestion 
from Mr. Booth, who stood beside George Stephenson, “ I wish 
that that steam was turned into the chimney,” the alteration 
made hurriedlv, and, as stated by Mr. D. K. Clark, “ on the eve 
of the trials ;,T that the Rocket was sent back to Newcastle, where 
the blast “ was made a job of,” and I am pretty sure that there 
was an alteration made about the fire-box, which up to that time 
had been detached from the boiler, connected only by pipes, and 
this was probably the engine, as altered, shown in Mr. Phipps’ 
drawing. On several occasions I had the privilege, as a pupil, of 
hearing Mr. Stephenson speak about these earlier events, both in 
his own house and in other places.

With further reference to your Links—No. XIX., on page 96—I 
have deferred writing in order to be able to give you more parti
cular information than I can even now; but Messrs. George 
Stephenson and Co. made two locomotives which went to the 
United States. I have a memorandum of them, as they had high 
top round fire-boxes, being the first so made, and expressly ordered 
to be higher than was designed; and I believe they were ordered 
by a Mr. Stevens or Stcevens. I hope to send you the dates of 
order and of shipment for an early issue, with the leading 
dimensions.

Messrs. Jones and Potts occupied the Viaduct Foundry, Newton- 
lc-A\ illows, at the time when they, as well as Messrs. Nasmyth 
and Co., of Patricroft, began building locomotives under Mr. 
Stephenson’s patents—about 1844 or 1845. Messrs. Tayleur and 
Co. and Messrs. Longridge and Co. put some goods engines, from 
Stephenson’s plans, upon the London and Birmingham line in 1846, 
and Messrs. Jones and Potts some passenger engines in the follow
ing year, the latter being of the type of the “A” engine of the 
gauge experiments. A comparison of the locomotives on that line 
at the date named is very interesting, as they were from the old 
four-wheeler, single and coupled, through the lengthened boiler 
engines, to the large, heavy, four and six-wheeled Bury’s, to 
more modern goods and long-boiler “four-wheeler in disguise.”

February 24th. Graduate.
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Sir,—May I suggest that those 
who have invented or used balan
ced valves will give the reasons 
why they have not been continued.

For example, why does not Mr. Webb continue the use of his 
balanced valves on the London and North-Western Railway? 
Why did Mr. William Adams abandon the balanced valves on the 
North London Railway ? Why did Messrs. Fowler, of Leeds, cease 
to use balanced valves on their ploughing engines ? Why did the 
late Mr. Armstrong take the balanced valves out of the Iron Duke 
and Great Britain broad-gauge locomotives ? Why has Mr. 
William Adams abandoned the Beattie balanced valve in all his 
new South-Western locomotives? Information on these points 
would be very valuable.

I understand that one difficulty is that there is no room for 
balancing in inside cylinders; but it seems to me that Joy’s gear 
gets over this difficulty, and it might greatly improve Mr. John
son’s fine engine recently illustrated in The Engineer if the

Viator.

'v,.Vm

still were often short of steam through the boilers working ineffi
ciently or being under repair, we adopted an arrangement similar 
to the rough sketch enclosed herewith, which is a plain cylindrical 
shell heater—in this case 3ft. diameter, 25ft. long—with a gas flue 
extending about one half the length, so that one end is heated by 
gas and the other end comparatively cool. The water after passing 
through the ordinary exhaust heater is pumped into the cool end of 
the fired heater at about 100 deg. and travels slowly towards the 
heated end, becoming hot enough to deposit the lime, and having 
ample time to do so on the journey. On reaching the heated end, 
it is at boiling point—sometimes above—and is passed out of heater 
to the boilers. We find that the lime is almost wholly deposited 
before the water reaches the hottest part of the heater, and is easily 
taken away—the heater having no internal tubes or other obstruc
tion—at the manhole at the underside at the cool end. The heater | slides were balanced.

Tring, February 25th.being under pressure was fitted with a safety valve on the highest 
part. This comparatively inexpensive arrangement, I am pleased to 
know completely solved the difficulty, and now my friends send into

the
Sill,—I wish to supplement Mr. Wallace’s letter by observing 

that if it really requires 256-horse power to move the slides in the 
example he has mentioned, there is another friction involved 
which is also a serious one, viz., that of the excentries, usually 
estimated at 40 percent., which, added, to 256-horsc power, would 
be 358-horse power, being j*jth of the total power of engines.

February 24th. RaDIL'8.

their boilers almost pure clean water at boiling point, have plenty 
of steam, no stoppages, and unimportant cost of boiler repairs. In 
the sketch, A is the feed pipe to the boilers; B, gas flue; C, flue to 
chimney ; D, sludge cock; E, manhole; F, feed pipe from pump. 
This affords an illustration of “getting rid of deposit troubles ” 
by taking advantage of local circumstances, butthis may be improved 
if my friends take advantage of the remarks in your timely and 
valuable article, and put some broken slag in the cool end of heater 
and collect the lime. I hope that your article will bring relief to 
many of your readers who are labouring under the disadvantage of 
having “bad water” for boilers. William Brown.

Stockton-on-Tees, February 24th.

THE IMPROVEMENT OF THE MERSEY.
SIR,—I have laid the following proposal before the chairman 

and members of the Liverpool Dock and Harbour Board and others 
interested in navigable streams

“ My mind having been much occupied on the subject of direct
ing the course of streams from the bed of rivers, I trust the 
importance of the subject will prove sufficient apology for the 
liberty I take in submitting to you a plan which I trust may prove 
serviceable with regard to the difficulties of the Mersey.

“ The removal of the Huckington Bank being necessary, I would 
propose utilising the flow of the stream and tide for such purpose, 

l working under the well-known principle that a certain quan
tity of water has to pass up and down the river each tide, and that 
whatever part of the bed of the river may become higher, such 
proportional enlargement or filling up will be compensated for by 
a corresponding deepening in another portion of the bed of the 
river. Thus, though the river Mersey can hardly be termed 
concave opposite the Pluckington Bank, yet this is the form the 
current takes, and, in striking the shore of which the Monk’s 
l orry slip is the centre, the level of the water becomes some
what higher there than at the opposite side, the pressure from 
which, I believe, produces an under cross-current, helping to still 
the weak stream over the Pluckington Bank. I propose forming a 
submerged weir of loose stones or otherwise in the river, say in 
continuation of the Monk’s Ferry slip, commencing at a point 
allowing about 40ft. below lowest water level, and carried out and 
sloping down so as to allow of about 50ft. at lowest water level 
towards the centre of the river. I would use igneous rock or other 
water-resisting stone, and finish off with smooth pebbles. Pon
toons, filled cradles, or their equivalent might be sunk to form the 
WRlr’ ^bc re8ldt would be—the water which formerly flowed 
where the weir is placed would be displaced and seek compensation 
elsewhere, viz., at the sides of the river, The Birkenhead shore

Coal Discovery.—It is announced officially that Colonel 
Olascoago, in charge of an exploring expedition in the Andinc 
region—Argentine Republic—has discovered most extensive coal 
deposits which stretch for hundreds of leagues from the province . 
of San Luis to the Andes and the Neuguen triangle. The samples 
of coal exhibited are pronounced to be excellent. The Govern- 

NEWTON’s THIRD LAW ment is so impressed with the information that it has appointed a
SIR,-As the leader in your issue of the 13th inst. under the commission of practical miners, headed by Senor Juan J. Elia, to 

above title has not led to comment, you will perhaps find room for j d St dat*V t> . ....
this. The opposition between the two laws is not real—they refer . IBITION Pi BLICATIONS. A notification from
to different things. The second law refers to movement, the third 1 a *7 B“I,cr'n endef‘t of tke .I.ntcr?Atl°nal Health Exhibition, 
law refers only to stress. In all cases where strain and motion , ?“! calls attentionto the extensive literature
have to be considered together, the motion is sliding-not pulling ! .^ that, kx,hlbltl?nf’ a«d which is now about
or pushing-and the slide is at right angles to the strain! Full ^ l ,reed'tcd' and indexed—in a senes
appreciation of this fact removes all the difficulties of the matter. i 15 ®,rou1gbt1 together m one place tho

Example: A locomotive and its tender are two bodies. They Kino-rlf* A t? ' ,and educa.ti«n both of the United
are attached by a tie bar, action and reaction in which arc equal. a? wMmTL.™0 vol!\mes co,n?-st *£? rcP°H? °[ c™‘
Query: How does the engine move the tender? f. * hich various matters relating to the public health

Answer: The engine does not move the tender in relation to SUI^er of ,18^4- hand-books and
itself, but both move in relation to the surface of the earth. ! SliUnpo,qE* T? inll>?rtant»and there are also many 
The locomotive and the draw-bar and the tender are really one 1 whl^h tend to “»ure the completeness Gf
body, and their relative positions remain unchanged. «The g! Trendell T ^olllTnf ai? bad ^application to
action and reaction between them is equal.” The only parts that 1)cI’artment» Health Exhibition, and are
do move are the wheel axles. They slide on the axle-box bushes ® Lacbvolun?e contains a number of the hand-
____________________________________ ___________________________________ oooks, which were so well received during the Exhibition, or a

This slip already exists and is not used—if built up it would be far ™ ,,r the lectures, or reports of conferences and papers read,
less dangerous.—E. F. and all are provided with a copious index. They have all been

t This, I believe, coiild now be effected with the information obtainable written and edited by the most competent authorities, and contain
in Marine Surveyor s Office. a mass of information not collected in any other form.

am
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BRIDGE OYER THE BLAAUW KRANTZ RAVINE.
MR. MAX AM ENDE, WESTMINSTER, ENGINEER. 

For description see page 162.)
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PORTABLE SLOTTING AND KEYWAY CUTTING MACHINE.
MESSRS. J. SPENCER AND CO., ENGINEERS, KEIGHLEY,
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The illustrations above show an ingenious portablo slotting 
or koywuy cutting machine made by Messrs. John Spencer and 
Co., engineers’ tool-makers, Keighley, who are the sole makers 
and owners of the patent right for the United Kingdom. This 
machine has an arrangement by which the slot can be cut either 
perfectly parallel or can he cut deeper at the front end or at the 
back end as may be required. This movement is regulated by 
the two screws A and E shown in the sectional view, Fig. 1 ; by 
means of these screws the slide M, Fig. 2, which carries the 
cutting tool can ho adjusted as required, and set either perfectly 
square with the angle plate A1 on the end of the machine—to 
which the wheel or pulley to be cut is fastened—or it can he set 
at an angle to the said plate sufficient to give the slot the 
required taper. On the end of the machine there is an index 
F, Fig.1, showing at a glance whether the machine be set for 
parallel slots or for taper slots, and if the latter, at which end 
of the hole the slot will be deepest. The sectional view also 
shows another new and very effective method of relieving the 
cutting edge of the tool when on the return stroke from the 
rub or friction which proves so injurious to tools used in the 
ordinary slotting machine. This movement is made by the 
handle forcing back the steel wedge Q, shown as supporting the 
toolholder O, the movement of this steel wedge being slightly 
in advance of the slide M which carries the toolholder 0, allows 
the tool to drop about At of an inch in the return stroke, and 
when the handle is turned the proper way for cutting, the 
steel wedge immediately forces the toolholder () up to its 
proper position and holds it there until the 
ment is commenced, when it at once allows the tool to 
drop again. Ey this arrangement the wear of the tool is 
reduced, and the cutting edge preserved, which is favourable 
to the performing of good work with a minimum power, as 
without the rub or friction the tool can be made keener and to 
cut easier than would otherwise he possible. The feed is given 
to the cut by means of the nut P on hack end of wedge Q. The 
internal wheel I is malleable iron, and is driven by a shaft and 
pinion H. The steel shaft and pinion K, also wheel I, are used 
for hand power only, and are removed when the machine is driven 
by steam power. Another part of the invention which is 
worthy of notice is the method by which the machine is 
secured to the boss of the wheel or pulley in which the keyway 
or slot is required to ho cut. For articles with small holes a 
steel mandrel is used, having a groove up the centre to allow 
the cutting tool to move through the wheel or pulley to he 
slotted. On the outer end is a winged nut, by which the wheel 
is fastened on mandrel. The advantage of this arrangement is 
that the mandrel itself being fixed to the machine in its proper 
position, all the articles to be slotted are of necessity set true 
and in their proper positions as soon as placed on the mandrel 
and secured by the winged nut. According to the breadth of 
the small wheels to he slotted, either one, two, three, 
can he placed on this mandrel without any care in setting, or 
any regard to their various diameters or shapes beyond the 
bosses, the only point of importance being that the various 
holes shall be nearly the same diameters. The forked contrivance 
and shell packing block shown—both malleable iron—are used 
when articles with large holes are to he slotted ; and the appa
ratus passing through the hole, a single screw is sufficient to 

the machine and article to he slotted to each other, which 
is done both expeditiously and effectively, and without any 
regard being required either to the diameter or shape of article 
beyond the boss itself. These machines are made in two sizes, 
portable and for hand {mwer, the length of strokes being 8in. 
OW/1 VJm, respectively; they ,%>)<} aJe„ J;,rg.T sizes are min)e for

steam power, and yet so that in fifteen minutes tho machine 
can bo converted into a portable machine for hand power, and 
suitable for outside work.

The s.s. St. Andre was taken on her trial trip off tho mouth of 
tho Tees on the 18th inst. Tho vessel is the first turned out by
Messrs. Craig, Taylor, and Co., of Stockton-on-Tees. She is fitted 
with a spar deck, and is for French owners. Tho dimensions aro 
170ft. by 24ft. by 18ft. Gin., with engines of (50 nominal horse
power, having cylinders 20in. and 39in. by 27in.; working pressure 
90-lb., constructed by Westgarth, English, and Co., Middlesbro’.

Enterprise in Palestine.—Mr. Consul Merrill, of Jerusalem, 
reporting to the American Government, mentions that an attempt 
has recently been made to build a bridge over the Jordan opposite 
Jericho, but the bridge is not completed and is not 
He wishes, however, to call attention to the fact that a large part 
of the timber for this bridge was brought to Jaffa from Europe and 
transported to the Jordan by means of camels. He is of opinion 
in regard to timber that a large trade could be created at once by 
importing ready made windows and doors, and even suggests that 
muchmightbe donein time by importing housesalready framed. Such 
houses would never displace entirely the stone houses of the country, 
but for many purposes they would be of great service, and hence 
would be in demand. He further mentions that most of the new 
houses which are built have tile roofs. These tiles are imported 
from France, but in Palestine there are extensive beds of the finest 
clay, and if a company were formed to manufacture these tiles upon 
the ground, a considerable business, according to Mr. Merrill, could 
be built up, since they are coming more and more into general use.

Nine Months’ Railway Fatalities.—Altogether the number of 
persons killed and injured on railways in the United Kingdom in 
the course of public traffic, during the nine months ending 30th 
September, 1884, as reported to the Board of Trade, was as follows:

Passengers : Killed. Injured.
From accidents to trains, rolling stock, permanent

way, &c.......................................................................31 .. .r>50
By accidents from other causes........................77 .. 4t>7

Servants of companies or contractors :
From accidents to trains, rolling stock, permanent

way, <fcc........................... ............................................
By accidents from other causes.................................

Persons passing over railways at level crossings.. .. 44 .
Trespassers (including suicides) ................ .. .. Jfi4 .. lilt!
Other persons not coming in above classification .. 28 .. 69

SCHRABETZ’S ANTI-FLUCTUATOR FOR GAS 
ENGINES.

The accompanying engraving represents an apparatus for 
counteracting the influence of gas engines upon the pressure in 
the gas pipes, which manifests itself in palpitation of the 
flames fed from the pipes, without application of india-rubber 
bellows.

The apparatus consists of a light gasholder a, with vertical 
sides, floating in water. The gas coming from the main pipe 
enters under the holder through the pipe h, and passes to the 
gas engine through the pipe c. The holder is weighted in such 
a manner that the gis in it is under a lower pressure than the 
lowest pressure in the feed main. When the engine draws gas 
by the pipe r, the holder sinks rapidly for some millimetres;

likely to be.

a

/✓'-Ml
7reverse move-

21 .. 88
.'174 .. 1060el Q 2:i

f
7,

w'
/ Total 829 .. 2984

Note: In addition to the above, the railway companies have 
reported to the Board of Trade, in pursuance of the fitli Section of 
the Regulation of Railways Act, 1871, the following accidents 
which occurred upon their premises, but in which the movement ofbut as the sides of the holder are thin, a very small resistance 

is to be overcome, so that in regard to the great projection of the 
holder, this movement takes place without any perceptible varia
tion of the gas pressure in the holder. The conditions under 
which the gas enters the holder are the same as with the exit, 
so that the palpitations of the flames fed by the pipe b or the 
connecting main pipe are prevented even in using very sensible 
Argand burners. The holder a sinks rapidly at each filling of 
the working cylinder of the engine, and rises slowly until the 
next filling is taken from the holder. Rut as the speed of the 
gas engine is governed either in varying the quantity of gas in 
the charge of the cylinder or in making one or more charges 
without any admixture of gas, also the pressure of gas in the 
main pipe is always changing, the amount of gas remaining 
consumed could gradually accumulate and lift the holder. 
When the holder is stopped in its highest position there would 
be no more room for spared gas, the pressure in the holder 
would increase, and at each suction the pressure would change 
and the flames must necessarily flicker. To prevent this the 
supply of gas is regulated by a throttle valve d, which is actuated 
by the holder through the rod c provided with three stops / and 
the cam rj. It is made by Mr, Emj] Scbrabetz, Pcutcbwejster- 
platz. Stadfc, Vienna,

vehicles used exclusively upon railways was not concerned, 
namely, 2 passengers killed and 83 injured whilst ascending or 
descending steps at stations; 30 injured by being struck by 
barrows, falling over packages, &c., on station platforms ; 2 killed 
and 19 injured by falling off platforms; and 43 injured from other 
causes. Of servants of companies or contractors 1 was killed and 
G80 were injured whilst loading, unloading, or sheeting wagons ; 
170 were injured whilst moving or carrying goods in warehouses, 
&c.; 3 were killed and 129 injured whilst working at cranes or 
capstans ; 3 were killed and 241 injured by the falling of wagon 
doors, lamps, biles of goods, &c.; 3 were killed and 352 injured by 
falling off , or when getting on or off, stationary engines or vehicles; 
4 were killed and 165 injured by falling off platforms, ladders, 
scaffolds, &c.; 169 were injured by stumbling whilst walking 
the line or platfonns; 145 were injured whilst attending to 
stationary engines in sheds ; 1 was killed and 34 were injured by 
being trampled on or kicked by horses ; 5 were killed and 422 
injured whilst working on the line or in sidings; and 2 were killed 
and 123 injured from various other causes. Four persons who were 
transacting business on the companies' premises were also killed, 
and (53 were injured, making a total in this class of accidents of 30 
persons killed and 2848 injured. Thus the total number of 
personal accident reported to the Board of Trade by the several 
railway companies during the nine months amount to 859 persons 
killed and 5832 injured,
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NOTES AND MEMORANDA. MISCELLANEA.RAILWAY MATTERS.
Aluminium is being sold in thin leaves like gold-leaf, and is used 

for Leyden jars instead of tinfoil. Its use is of course not confined 
to this, and it is not expensive.

At the Loyal Observatory, Greenwich, the mean reading of the 
barometer last week was 29'46in. The mean temperature was 
40deg., and O'Odeg. above the average in the corresponding week 
of twenty years.

The deaths registered during the week ending February 21st 
in 28 great towns of England and Wales corresponded to an 
annual rate of 20'5 per 1000 of their aggregate population, which 
is estimated at 8,000,440 persons in the middle of this year. The 
six healthiest places were Brighton, Birkenhead, Wolverhampton, 
Bradford, Plymouth, and Hull.

At a recent meeting of the Paris Academy of Sciences a note 
on “ The Solar Parallax deduced from the Daguerrotype Plates 
taken by the French Commission for the Transit of Venus in 1874,” 
was read by M. Obrecht. It included a new method of calculation, 
comprising nearly all the observations recorded. The parallax of the 
sun as determined on these data is expressed by the formula— 
tt = 8'8in. — 0'004 5 L, where 5 L is the correction in seconds of 
the time for the longitude adopted for the station at Pekin, L =
7 h. 36 min. 30 sec.

The disincrustation of boilers by means of electricity is again 
occupying attention in France, and MM. Jeannolle et Cie. having 
recently described before the tulle manufacturers of Saint-Pierre- 
les-Calais some very satisfactory results, by passing a current through 
a boiler and causing, it is stated, the deposition of the carbonate of 
lime, chlorides of sodium and magnesium, alumina, silica and per
oxide of iron, disengaging oxygen and carbonic acid, destroying 
the adherence of the incrustation, and causing the materials to 
settle in a soft pulverulent state at the bottom of the boiler.

In London last week 2520 births and 1497 deaths were registered. 
The annual death-rate per 1000 from all causes, which had been 
24T, 20'3, and 19 5 in the three preceding weeks, further declined 
last week to 19T, and was lower than in any previous week of this 
year. During the first seven weeks of the current quarter the 
death-rate averaged 22'1 per 1000, against 24-6, the mean of the 
rates in the corresponding periods of the five years 1880-4. In 
Greater London last week 3275 births and 1850 deaths were regis
tered, equal to annual rates of 32‘9 and 1$'6 per 1000 of the 
population.

A French authority gives the following recipe for transparent 
cement. The advantage claimed is absence of the slighest yellow 
tinge, so that the addition of the cement is imperceptible, while it 
possesses an extreme degree of tenacity:—Mix in a well-stoppered 
bottle 10 drachms of cldoroform with 12^ drachms of non- 
vulcanised caoutchouc in small pieces. The solution is easily 
effected, and, when finished, add 2h drachms of mastic, and let 
the whole macerate from eight to ten days, shaking the mixture 
from time to time, but without heat. A perfectly white and very 
adhesive cement is thus produced.

The obelisk erected in Washington, as a monument to General 
Washington, was unveiled with imposing ceremonies on Saturday 
last. The venerable Robert C. Winthrop, of Boston, laid the 
corner stone of the obelisk on July 4tli, 1848, but owing to the 
bad weather ho was not present on Saturday, and the address he 
had written was read by a member of Congress. The obelisk has 
been thirty-six years building. It is the highest monument in the 
world, 555ft. high, and 55ft. square at the base. It contains 
82,COO tons of grey granite. The cost has been 1,187,000 dols. It 
stands on the spot approved by Washington himself in 1791, and 
can be seen anywhere within a radius of twenty miles. Inside is 
an iron stairense leading to the summit, and also a steam lift.

A MINERAL hydrocarbon recently discovered near Seefeld, in the 
Tyrol, occurs crudely in the form of a bituminous rock of peculiar 
construction; and the bitumen is believed to be composed of the 
decomposed remains of marine animals. Treated witli strong 
sulphuric acid, the bitumen yields a soft substance, which 
when neutralised is notunlike vaseline in consistence, but resembles 
coal tar in colour. It differs from all known vegetable and mineral 
tars, however, by its odour, and by the possession of peculiar 
physical properties. It forms an emulsion with water and is 
partly soluble in alcohol and ether. A mixture of these two 
liquids completely dissolves it. It is miscible in all proportions 
with vaseline and oils. The name “ ichtyol ” has been given to the 
substance, which is characterised above all by its richness in

The English Illustrated Magazine for March contains, amongst 
other well-illustrated articles, one on the art of casting in bronze.

It is proposed that the South-Eastern British Electric Light 
Company shall be wound up. Some of the directors seem to 
object to this.

Ax almanack, with a note of engineering interest to each day, 
has been published by Messrs. Bfeil and Co., of Jolin-street, 
Clerkenwell.

A QUICK drying black vanish for protecting bright work during 
transit or in store is made by Mr. W. Wells, of Leith. It is applied 
with a brush, and when required, is easily removed by means of 
waste and naphtha.

On Saturday a new bridge over the lake in the Regent’s Park 
was opened, giving public access between two strips of land, which, 
with other portions, makes a total of twenty acres of hitherto 
enclosed land added to the open park.

On the 21st of December last the first railway in Cochin China 
was opened from Saigon to Mytlio, the journey taking about tour 
hours.

In the report of the directors of the 'Waterford and Limerick 
Railway for past half-year, read to-day, the cost of maintenance 
of way and works is given as £7263 8s. lid., the locomotive 
power £11,894 16s. lid., repairs and renewals of carriages and 
wagons £3435 2s. 8d. Traffic expenses, £16,424 5s. Id.; general 
charges, £2893 3s. 8d.; total mileage, 271m. 7f. 8c.; and total 
train mileage 352,175 miles, passengers and mixed, and 82,244 
miles, goods and cattle and minerals.

To communicate telegraphically with a moving train, often 
suggested and attempted, has, it would appear, been successfully 
accomplished at last. The American Electrical World says a test 
last week, on one of the railroads running out of this city, of the 
system of Mr. Lucius J. Phelps showed the invention capable of 
maintaining communication between train and station without 
difficulty. The apparatus employed operates on the inductive 
principle, and is said to be simple in detail.

The following is an extract from a letter written to the Railroad 
Gazette from Lulea, Sweden :—“ I have charge of the locomotives 

the North of Europe Railroad here, a new line in 65° 30' lati
tude, or some 1260 miles further north than any line in Canada, 
and some 300 miles nearer the North Pole than any line in Russia. 
The winter has just set in here, and it has come a week too soon, 
as my round-house—a sort of log cabin made of ties—will not be 
completed for a week or so. I have to keep a fire in there to keep 
the boilers and tanks from freezing.”

The Birmingham Central Tramways Company has now opened 
its depot in Kyotts Lake Road, and a sufficient number of engines 
and cars has been obtained to enable them to put on six per day.
I Unfortunately however, the Public Works Committee have restricted 
the use of steam below Bradford-street. Meanwhile the extension 
of the lines in the district is extending. The Oldbury Local Board 
have given permission for the construction of a line through their 
township to Blackheatli and Rowley; and the Smethwick Local 
Board have granted a similar concession for the construction of 
lines in their neighbourhood.

THE American Consul, Mr. Conroy, at San Juan, Porto Rico, 
states in a recent report that the only railway in that island run by 
locomotives is in his district, ami is the property of a private 
gentleman, being without any Government subventions whatever. 
It begins at San Juan and runs to Rio Piedras, a small summer 
resort, eight miles distant. It is well patronised, and is paying so 
well that it is to be extended some twelve miles to the town of 
Carolina. The owner has had great difficulties put in his way by 
the Government engineers, and only by visitiug Madrid was he 
enabled to obtain permission to build two iron bridges, and to 
carry out thus far his railway undertaking. The locomotives, rails, 
cars, Ac., are of American manufacture.

Mr. F. R. Stoiue, late engineer-in-cliief of the Imperial Dock
yard, Nagasaki, Japan, has received from the Mikado the fourth 
class “ Order of the Rising Sun ” as a recognition of the valuable 
service he rendered to the Japanese Government during his long 
tenure of office.on

Mil. B. Hingley presided at the annual meeting yesterday— 
Thursday—in Birmingham of the Wages Board. The report 
stated that employers receipts had advanced £80, and those of 
operatives £17, making a balance in hand of £148. The chairman 
remarked that the employers had shown a strong spirit of concilia
tion in keeping up wages, but he was afraid they could not maintain 
it. The report was adopted.

At the annual meeting of the North Staffordshire Mining Insti
tute held on Monday, the report stated that the number of members 
had decreased by ten, the total now being 244. Mr. F. Wraggo 
was appointed president vice Mr. J. Lucas, and papers were read 
by Mr. A. Sawyer on “ The Temperature and Moisture of Air 
Currents in Mines,” and Mr. F. M. Still on “The use of Lime Cart
ridges in the North and South Staffordshire Coal-fields.”

Amongst other extensive contracts for constructive work for the 
Soudan, we notice that Messrs. Clark, Bunnett, and Co. havcreceived 
instructions from the War-office to erect and ship in fourteen days 
thirteen corrugated iron buildings for stores, covering an area of 
about 25,000ft. super. Numerous other contracts are mentioned 
by our Birmingham correspondent, and Messrs. W. Rose and Co. 
have orders for their Phoenix hose for the water supply works.

The Main is to be made into a canal, with a uniform depth of 
2'50 metres—8ft. Sin.—by means of weirs and locks. The nature 
of the river and its banks makes it peculiarly 
treatment. In the plan which is now being earned out, there are 

Frankfort, Hiichst, Okriftel, Raunlieim, and Kost- 
At each of these places there is on the left bank of the 

lock for ships, and on the light bank a

suitable for this

five weirs at 
lieim.
river a side canal with a 
channel for rafts.

An instrument for measuring the wear of rails is described in the 
“Proceedingsof the Institution of Civil Engineers.” The principle 
on which the construction is based is that the ends of a straight 
line, moving in the direction of, and equal in length to, the straight 
line joining the centres of two circles of equal radius, ono of which 
rotates about the other, describe like figures. In using the instru
ment, one end of an arm is canied round the rail whose wear is to 
be measured, the other end tracing the exact section on a zinc plate 
fitted to the instrument; if the section of a perfect rail be now 
traced on the plate, so as to coincide as far as possible with that of 
the worn rail,tho amount of wear becomes immediately apparent, 
and the area of the section can be ascertained by means of a 
planimeter.

THE Alexandria (Va.) Gazette of Jan. 7th says:—“A very 
remarkable accident occurred to an engine on the Virginia Midland 
Railroad on Monday night, but fortunately no one was hurt. When 
a passenger train bound north was near Midland station a con
necting-rod of the engine broke, completely demolished the cab, 
knocking it back toward the tender, and catching the engineer and 
fireman under it. The engine being under no control, rushed on 
at a rapid speed for some time, with no prospect of stopping, when 
the engineer succeeded in crawling under the debris of the cab and 
cut the rubber hose of the air brakes, bringing the train to a stand
still with no further damage. After the train had stopped the 
driving wheels of the engine revolved so rapidly as to wear out 
the rails on the spot where the engine was standing. The train 
reached this city a littlo behind time without further accident.”

It is said that the Government are making use of the Japanese 
Village, Albert-gate, for the manufacture of a sunshade for our 
soldiers in the Soudan. Bamboo arches are fixed on each shoulder. 
From these arches springs a stick which holds an awning of paper 
on bamboo about 24in. by 18in. and a few inches above the soldiers.
If the Japanese make these at the rate they were making some 
things when we visited the village, they will get at least two 
finished by the time the Soudan business is finished.

At the monthly meeting of the Meteorological Society, on the 
18th instant, at the Institution of Civil Engineers, a paper was 
read entitled, “How to Detect the Anomalies in the Annual 
Range of Temperature,” by Dr. B. Ballot, Hon. Mem. Royal 
Met. Soc. The author shows that it is most likely that only a 
long continued series of observations can give some evidence of an 
interruption of rise and fall, especially in latitudes where the 
temperature of the same day in different years may differ by 
20 deg. Cent , as in St. Petersburg.

The offer of the Government of New South Wales to take 
150,000 tons of steel rails in ten years has stimulated invention in 
the Colony, and the Cohmics and India says, according to the 
reports, a Mr. Harrison has succeeded in discovering a method of 
working the colonial ores at a cheaper rate. “ He forces hydrogen 
through the furnace, and carries off the impurities in a gaseous 
condition, producing pigiren at something lees than £8 a ton, while 
English pig costs in Sydney at least £4 4s. Experiments on a 
large scale are about to be made.”

Messrs. Anderson and Barp., the contractors for sinking the 
pneumatic tubes at the Chestnut-street biidge in Philadelphia, 
have closed a contract with the Government for sinking the founda
tion cylinder for the Fourteen-foot Bank Lighthouse in Delaware 
Bay, by the pneumatic process. The cylinder is to be 35ft. in 
diameter and 70ft. high, resting on a wooden caisson at the base. 
The cylinder will stand 17ft. above the water, which latter is 20ft. 
deep, so that the penetration into the ground is to be 33ft. The 

rk is to be completed by September 1st, 1885.
The general winter meeting of the Institution of Permanent 

Way Inspectors was held on January 31st. The president, Mr. 
W. L. Meredith, C.E., of Gloucester, presided. After the con
firmation of previous minutes, the secretary read a statement of 
accounts for the year 1884, being the fust year’s existence of the 
Institution. The nomination forms of twenty-nine persons were 
then considered, and twenty-eight elected. The selection of the 
best means of assisting the Railway Servants’ Orphanage, Derby, 
was next considered. The president, the honorary treasurer, and 
secretary were each re-elected, and the election of a new committee 
took place. Manchester was selected for the next place of meeting 
in Jure.

On Saturday, the 21st iust., Messrs. Earle’s Shipbuilding and 
Engineering company, Hull, launched from their yard a fine iron 
screw steamer called the Eastwood, 256ft. by 34ft. by 17ft.., built for 
Mr. Robert Jameson, of the same town, and to the highest class in 
the Liverpool registry. The ship has a raised quarter-deck, bridge 
over engines and boilers, and topgallant forecastle forward, and will 
be rigged as a schooner with two pole masts of iron. Water-ballast is 
provided in after hold and engine space. She will also be provided 
with steam steering gear amidships, and screw gear aft. fehe is to 
be propelled by triple compound three crank engines capable of indicat
ing 700-horse power, steam for which will be supplied from a largo 
single-ended boiler made of steel in accordance with the Board of 
Trade rules and regulations for a working pressure of 142 lb. per 
square inch, this being the tenth set of triple compound engines 
made by Earle’s

In the present depressed condition of the iron trade it will be of 
interest to know that the Manchester Corporation have at length 
decided to push forward the construction of the Tliirlmere Water
works, which will involve the giving out of very large orders for 
cast iron pipes for the conveyance of the water from the lake to 
Manchester. Mr. G. H. Hall, C.E., who has had large experience 
in connection with waterworks in the North of England, and who, 
in partnership with Mr. Bateman, C.E., had the carrying out of 
the liOngdendale works, lias been appointed the engineer for the 
Thirlmerc scheme; the requisite plans are now being prepared, 
and we understand that operations will in all probability be com
menced early in the spring. One great advantage, from an engi
neering point of view, that is possessed by the Thirlmere scheme is 
that comparatively little embankment work will be required. The 
water is to be brought from the Thirlmere Lake to Manchester by 

aqueduct 7ft. in diameter, which will follow as nearly as 
possible the contour of the land ; where it is necessary to cross any 
valley syphon pipes will be laid, and some of the large mountains 
will be pierced by tunnels,

sulphur, of which it contains about 10 per cent. The Scicntijic 
American says this element is so intimately mixed with the ichtyol 
that it can only be separated by the complete decomposition of the 
latter. Besidos sulphur, ichtyol contains oxygen, carbon, hydro
gen, and traces of phosphorus. In consequenco of the high 
portion of sulphur, the new hydrocarbon is regarded hopefully as 
a medicament or unguent.

It is stated that the shipments from the port of Pensacola during 
1884 showed a slight increase over the previous year’s business. 
There cleared during that time 554 vessels, with a tonnage aggre
gating 319,633 tons, a gain, as compared with 1883, of 20 vessels and 
11,894 tons. There were shipped in excess of 1882-3 8725 loads of 
sawn timber and 8942 superficial feet of lumber, while the ship
ments of hewn timber showed a decrease of 1929 loads. Of the 
total vessels 188 were bound for Great Britain, the aggregate 
tonnage being 142,552 tons, or nearly one half of the whole. The 
value of the lumber and timber is estimated at 2,500,000 dols. In 
addition to this export there wrere shipped 13,501 bales of cotton 
against 2300 in 1883. Pensacola has handled cotton for only three 
or four years, but expects to double this year the quantity of last 
season. The value of this shipment was upwards of 500,000 dols. 
so that the export of these two articles was worth more than 
3,000,000dols. The Liverpool Journal of Commerce says the 
shipment of Alabama pig iron from the port of Pensacola to ports 
north of Hatteras forms a novel feature of her export trade. Several 
cargoes have been already so moved, and others are arranged for. 
This pig iron is destined to Philadelphia, Fall River, Boston, and 
Providence.

Speaking of the two Fontaine engines constructed a few years 
ago, the Toledo (O.) Commercial Telegram of January 12th says 
“One of the engines with a freight train attached made 15 miles 
in 10 minutes, or 90 miles an hour, on the old Canada Southern 
track, between this city and Monroe, Mich. The two engines were 

structed at a cost of 45,000 dols., including the expense of the

pro-

con
tests. They were tried on several roads only to demonstrate the 
mechanical axiom that what is gained in speed is lost in power. A 
greater speed than 60 miles an hour is not consulered an advantage, 
and the saving in fuel promised in this engine was not proved. The 
engines were tried on the Harlem river, the Canada Southern and 
the Oxford and Port Austin railroads, and Saturday the closing 
scene in their history occurred by their sale for 2700 dols. to the 
Take Erie and Western Railroad. This road will place them in the 
shop, where they will be reduced to the ordinary stylo of locomotive, 
and the Fontaine engine will only live in memory.”

Up.

From a recently prepared statement it appears that the average 
coal consumption per day for car service on the Brooklyn Bridge 
is 6 tons, which does the work of moving the l.^in. cable, 11,450ft. 
long and weighing 40,0751b., at a speed of ten miles per hour for 
twenty hours per day, and keeps from ten to twenty cars, weighing
10 tons each, constantly moving, the total number of car round 
trips per day being 1200. The power required to move tho cable 
and machinery alone, without care, is 35-horse power, which corre
sponds to a tensile strain of 13121b., or about 66 lb. per ton weight 
of cable. The Railroad Gazette says: Allowing the rolling friction 
of the cars,to be 61b. per ton and nothing to be lost by grade 
resistance— since the cars remain attached to the cable in descend
ing and give up tho power lost in ascending—the average power 
required to keep the care in motion is 14'52-horse power additional, 
or a total of 49'52-horse power, from which it results that the coal 
consumption per horse-power per hour is only 1'36lb., which is 
certainly very low, calculated to raise a suspicion that the rolling 
friction of the care is not quite so high as assumed, especially as 
no allowance has been made for the heavy average load of passengers.

The half-yearly report of the London, Chatham, and Dover 
Company gives the total cost of maintenance of way and works as 
£41,992. This included £12,816 for renewal of way. The miles 
maintained were 154 miles 55^ chains double line, 11 miles 
42lj chains single line, and consisted of 12 chains of six lines, 
76§ chains of five lines, 4 miles 32 chains of four lines, 1 mile 
8 chains of three lines, 111 miles 32 chains of two lines, and
11 miles 424 chains of one line. The repairs and renewal of 
carriages and wagons cost £21,495 17s. 9d.; traffic expenses were 
£98,263 58. 7d.; locomotive power cost £76,970 3s. 4d.; and 
general charges, £16,218 14s. The mileage of the compauy is 
now—Lines owned by company, authorised, 203 miles 15 chains; 
constructed, 179 miles 2\ chains; constructing or to be constructed, 
24 miles 12^ chains; worked by engines, 176 miles 79 chains. 
Lines partly owned by company, authorised, 8 miles 43£ chains; 
constructed, 8 miles 43£ chains ; worked by engines, 8 miles 
43J chains. Foreign lines worked over, 6 miles 43 chains. The 
statement of train mileage gives—Passenger trains, miles run by 
I-ondon, Chatham, and Dover trains, 1,605,551; miles run by 
trains of other companies, 59,430; total, 1,664,981; goods and 
mineral trains, miles run by London, Chatham, and Dover trains, 
290,040; miles run by trains of other companies. 87,485; total, 
377,525, or a total of 2,042,506 miles.

Professor F. E. Nipher finds from data taken from Dr. Engel 
mann’s observations at St. Louis, Mo., lasting over a period of 
forty-seven years, that the duration of maximum rains is inversely 
proportional to the violence, or that the product of violence into 
duration is constant. This constant is the amount of water which 
may fall in a continuous rain, and is, for Dr. Engelmann’s series 
of about half a century, about Sin. A rain of Sin. per hour may 
last one hour. A rain of 4in. per hour may last an hour and 
-quarter; and such a rain Dr. Engelmann observed. A rain of 

21in. per hour may last two hours, and several such rains were 
observed. A rain of lin. per hour may last five hours. Each of 
these rains would be a Sin. rain. For a longer period of time than 
fifty years it is likely that greater rains than Sin. may be observed. 
The same is to be said if observations are to be taken over a wider 
area of country. In fact, a rain of 6in. in three hours occurred 
near Cuba, Mo., some years since. This would increase the value 
of the constant from five to six, but otherwise the relation will 
probably remain unchanged. The importance of this law is very 
great in engineering, where the capacity of sewers, culverts, and 
bridges must be such as to carry the water. A more general 
investigation which, Science says, Professor Nipher is now making, 
will determine the duration between the violence, duration, and 
frequency not only of maximum but of all rains. This work, 
when completed, will enable an engineer to construct the water
ways of bridges of such a capacity that they will probably stand a 
definite number of years before they are washed away. This 
number of years will be so determined that the interest on the 
invested capital during the probable life of the bridge will equal 

when the destructive flood comes which the

company.

an
tlic possible da in ago 
engineer determines shall destroy his work. The running expense 
of maintaining tfle bridge is then the least possible.
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with the machinery employed to propel ships by steam. 
There is incontestably more uniformity in the practice of 
locomotive engineers, but there are still such apparent 
anomalies that we feel disposed to echo the late Mr. Beyer’s 
words on a somewhat memorable occasion, and say, “ any
thing will do for a locomotive.”

It ought to be a fact that a big boiler will supply steam 
in greater quantity, and with more economy, than a small 
one, but it does not appear that this is really the case as 
regards locomotive engines. We might, for example, cite 
the Great Britain class of engine on the broad gauge 
Great Western Railway. These have probably the largest 
boilers ever used with passenger trains. They have 18in. 
cylinders, 24in. stroke, and driving wheels 8ft. in dia
meter. The tube surface is 1799 square feet, disposed in 
305 tubes, each 2in. diameter. The fire-box surface is 
153 square feet. The total heating surface is thus 1952 
square feet, and 21 square feet of grate surface. The 
engine weighs empty 31 tons. We find modern engines 
with precisely the same dimensions of cylinder and driving 
wheels doing perfectly well and giving complete satisfac
tion with less than two-thirds of the nominal boiler power 
of the Great Britain; and there is no evidence available to 
prove that the broad gauge engines of the Great Western 
Railway were in any respect the better for having such 
enormous boilers. The Great Britain has indicated 950- 
horse power as a maximum. We may compare this with 
the Gladstone, on the London and Brighton Railway, 
engravings of which and a special report on its perform
ance will be found in The Engineer for October 19th, 
1883. The Gladstone has indicated 1040-horse power. 
The total heating surface is 1485 ; grate surface, 20‘65 
square feet. Thus, the Gladstone has 4G7 square feet less 
than the Great Britain for rather more power. Taking 
the horse-power of each engine as, in round numbers, 
1000, we find that T485 square feet develope a horse
power in Mr. Stroudley’s engine; 1*952 square feet 
are required in Mr. Gooch’s engine. This is a wide 
difference. The truth is that the locomotive boiler 
is a very peculiar affair, and that the quantity of 
steam whicn it can produce in a given time depends 
on many factors besides heating surface. Thus, for 
example, the dimensions of the short piece of pipe 
which in the lofty locomotives of the present day does 
duty for a chimney, have a most important influence; and 
we need hardly add that the dimensions of the blast pipe 
are all powerful in their effect on the generation of steam. 
We are speaking now, be it observed, without any refer
ence to economy of fuel. We are considering the steam
generating power alone of a boiler—and it is not too much, 
we think, to say that very few people indeed know, or 
care to know, whether one type of locomotive boiler is 
more economical than another. So far as any facts are 
ascertained, it seems that heating surface is, in this respect, 
a secondary consideration as compared with good circula
tion in the boiler. For example, Mr. Adams, when on the 
North London Railway, built some engines with an 
unusually small number of tubes abnormally far apart— 
^in., we believe, instead of the usual gin. These engines, 
in spite of the reduced tube surface, made more steam 
and were more economical than their fellows. Locomotives 
which have steamed badly, have ere now been very 
much improved by the removal of a couple of dozen tubes. 
When a locomotive is running fast, witn a fierce fire, the 
space among the tubes can contain little save froth if the 
tubes are closely packed together.

Thus, then, it appears that the power of a locomotive is 
within reasonable limits independent of the amount of 
heating surface in the boiler. There are strong temptations 
to keep down heating surface, because not only does it cost 
a great deal of money, but it is very heavy, and after a 
certain point has been reached weight is objectionable 
in a locomotive. There is, however, reason to believe that 
in not a few cases grates have been made smaller than 
they ought to be ; for so long as there is a big grate a 
driver should never be at a loss for steam. For a big grate 
means a big fire-box, and fire-box surface is very much more 
efficient as a steam maker than tube surface. The first 
engines with 8ft. wheels and outside cylinders 18in. by 26in., 
designed by Mr. Stirling for the Great Northern Railway, 
were found not to make steam enough for heavy trains. The 
succeeding engines had about two more square feet of 
grate got by lengthening the fire-box a little, and there 
was no more trouble experienced. It is possible that 
the same end might have been attained by contracting the 
blast pipe; but such an expedient is simply barbarous, and 
will be tolerated by no locomotive superintendent save as a 
last resource; because while it enables the boiler to make 
more steam, the steam is wastefully employed, and the fire 
is cut up, and unconsumed fuel ejected from the chimney 
with much risk of setting fire to property along the line. 
The exhaust of a locomotive cannot well be too soft; and 
when plenty of boiler power is available the back pressure 
may be kept very small.

Notwithstanding all that may be said for and against 
big and little boilers respectively, no thoughtful engineer 
can, we think, fail to desire that some one shall formu
late locomotive practice a little and supply definite 
information as to the best dimensions to be adopted for 
a given duty. It will not suffice for him to express merely 
his own opinion on this subject; there are nearly as many 
opinions as there are men. One will assert that less than 
1700 square feet will not suffice for the performance of a 
certain duty, while another triumphantly refutes him by 
pointing out that his engines are doing this very 
work with 1100 square feet of surface. The whole 
question, if properly stated, would form an admirable 
subject for discussion before some of the technical societies 
or in our own pages. The problem to be solved is, given 
a certain amount of load and a given speed, how much 
heating surface will be required to do the work most 
economically? Thus, for example, let the load be 110 tons, 
exclusive of engine and tender, the longest continuous run 
70 miles, the speed 50 miles an hour, including stops, the 
ruling gradient 1 in 270, the gradients compensatory; 
what is the proper amount of heating and grate surface 
for this duty, the fuel used being (1) Welsh, (2) North-

country coal? What is the proper amount of heating 
surface to take goods trains weighing 350 tons, without 
engine and tender, at 20 miles an hour over the same road? 
On these points no one is better qualified to speak from 
experience than a man who has daily driven engines of dif
ferent dimensions. As matters stand now, there is consider
able diversity of practice among locomotive superintendents; 
and when every allowance has been made for the 
wonderful power of adapting itself to circumstances 
possessed by the locomotive boiler, there is still reason to 
believe that in some cases boilers too small, and in others, 
boilers too big for their work are used. There ought to be 
enough information floating about to enable a valuable 
result to be arrived at, if only those who can speak would 
each give his own experience. We shall be glad to see the 
question fully discussed in our correspondence columns.
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TO CORRESPONDENTS.

*** 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 
communications.

*** In order to avoid trouble and confusion, we find it necessary to 
inform correspondents that letters of inquiry addressed to the 
public, and intended for insertion in this column, must, in all 
cases, be accompanied by a large envelope legibly directed by the 
writer to himself, and bearing a Id. postage stamp, in order that 
answers received by us may be forwarded to their destination. 
No notice will be taken of communications which do not comply 
with these instructions.

J. II. L. (Crewe).—Apply to the Marine Department of the Board of Trade, 
Whitehall.

J. S.—Unwin’s “Elements of Machine ConstructionBox's treatise “ On 
Mill Gearing."

II. E. (Borough-road College, S.E.).—You must send more definite title or 
description of the designs you refer to.

J. C. — The information you ask for has already appeared in our pages al 
various times. You will find it if you will consult the indices to your 
volumes.

II. C. F.—You will find the information you require in Box's treatise “ On 
Heat" which you can obtain from Messrs. Spon, Charing-cross, for a few 
shillings.

G O. (Johnstone).—Nearly all the patents that hare been recently taken out 
for the improvement of safely valves have had the augmentation of lift for 
their object. We ;may direct your attention to Adams’ “ pop " valve and its 
many modifications.

R. A.— We fear that the demand for water velocipedes is too smedl to make 
it worth your while to spend much time on your invention. The pi-inciple 
seems to be correct enough, but it would require much thought and experi
menting to bring it into a marketable shape.

WORKING HOURS AND TRADE DEPRESSION.
Many causes have been assigned for the present depres

sion of trade, and one or two remedies suggested. So far as 
the suggested causes are concerned in the present stagnation, 
the commonly accepted theory of foreign competition is, on 
the whole, the one most reasonable. The opponents of 
this belief, however, point to the fact that dulness of trade 
is cosmopolitan, prevailing with tolerable equality all over 
the world. This argument, however, as applied to Great 
Britain, is not quite sound. A particular nation, fortunate 
enough to possess a monopoly in some speciality, will thrive 
and prosper thereon, the same branch of trade either 
languishing, or being altogether absent from the list of 
industries in other countries. So soon, however, as a 
speciality ceases to be such, and becomes matter of com
petition, the former holder of it as a monopoly loses a 
percentage of the profits derived from it projjortionate to 
the extent of the competition against him; and he suffers 
corresponding loss without perhaps any particular gain 
accruing to the competing countries. A certain amount is 
gained by a country when it is able to manufacture its own 
commodities at a less rate than that at which it could pre
viously purchase them; but still the gain to it will be far less 
than the loss to the original monopolist. Thus we may, 
for example, select two industries to prove what we say.
At one period, not very many years back, Manchester 
enjoyed a monopoly of cotton spinning and weaving. 
Fortunes were made speedily and with certainty; but 
those days are past, and Manchester trade is far less pro
fitable now, simply because other nations spin and weave 
their own produce. It by no means follows, however, that 
American, or Indian, or French spinners and weavers are 
to become in a few years cotton lords. They have themselves 
to endure the very competition they have created. They are 
but a little better, while Manchester is a great deal worse 
off. The second case we may cite is our iron and steel in
dustry. At no very remote period England enjoyed almost a 
monopoly of this trade and prospered exceedingly; now 
things are changed, and the change is not even yet com
plete. Belgium can in some sorts of ironwork undersell us 
even in our home market. Year by year the iron and steel 
industry of the United States is developing, and the 
unpleasant fact remains for us to face, that the gradual 
development of the iron industry in other countries, though 
benefitting them a little, does ourselves a great deal 
of harm. The conclusion to be drawn, therefore, is, that it 
is vain and idle to deny that much of the depression of our 
own trade is simply due to the fact that we have to face 
keen competition.

If we are to hold our own in the national race for 
existence every effort must be strained to reduce prime 
cost, and as the most important factor in this is labour, 
the working man must be brought to see that if he is to 
enable capitalists to employ him at all, he must be content 
to accept such a scale of wages as will leave a moderate 
profit on capital invested. Those wrong-headed and 
ignorant agitators who urge men to strike, and other
wise combine to force up wages, are really the very 
worst enemies the working man can have, as they 
virtually advise the driving out of trade from the country 
altogether. One of the great influences in manufacturing 
industries is time—time is essentially money. In a recent 
impression we published an abstract of the “ Proceedings ” 
of the Steam Engine Makers’ Society, and we would 
call attention to Mr. James Swift’s report to the mem
bers of that body, and to the views expressed by him. 
There are some matters of an encouraging nature in his 
report, for Mr. Swift tells his hearers that business 
depression is not universal. Machine tool makers are 
fairly busy; this is good, not alone for tool makers, but 
also as an index of a healthy state in trades using machine 
tools. He tells us that the locomotive trade is very brisk, 
makers having sufficient orders to keep them going for 
some time to come; and recent improvements in cotton 
machinery have made ample work for men accustomed to 
that branch of business. Mr. Swift’s next remark is full 
of interest and instruction, and should be laid to heart.
He says : “ The general engineering and millwright esta
blishments have not been so fortunate, as it is only those 
who have laid themselves out, by adopting modern tools s 
and improvements, to meet present requirements, that have 
been able to keep a complete staff of men fully employed. 
Others who have depended upon their past earnings and a 
name or reputation for the good work formerly done, have 
found out that trade will not come to them unsolicited in 
the present competitive age, and as a consequence the 
more advanced firms have secured the few orders that have 
been in the market.”

All this is instructive, and Mr. Swift deserves credit for 
the plain and outspoken manner in which he tells his 
hearers to be up and doing if they want to hold their 
own. He has, however, made some remarks about horn’s 
of work with which we cannot quite agree. He is of 
opinion that a reduction in the number of working hours 
would be beneficial to trade. Heretofore the invariable 
argument has been that one cause of the decadence of 
trade was the reduction of our working hours below those 
of other countries. Mr. Swift holds precisely the opposite 
view. He says:—“ Last year we discussed at some length 
in our report the need for a curtailment in the hours of
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Stroudley, M. Inst. C.E. Thursday, March 5th, at 8 p.m.: Special meeting. 
Third lecture “ On the Theory and Practice of Hydromechanics—Water

m.:

Motors,” by Professor Unwin.
Society of Engineers.—Monday, March 2nd, at 7.30 p.m.: Paper to be 

road “ On American Engineering Enterprise," by Mr. Arthur Rigg, Past- 
President. This paper will consist principally of general observations 
upon American machinery, with special reference, however, to their 
railways and locomotives, and also to turbines, many of which 
by the writer. There will be descriptions of mining interests in Mon- 
taine and at Lcadville, interspersed with various conclusions to which 
those matters give rise. The paper will be illustrated by five photographs 
of the Rio Grande Mountain Railway and other characteristic scenes ; 
also by water-colour drawings kindly lent by 
occasion •
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of blue, yellow, and red mineral pigments—certain organic pigments — 
special pigments. Wednesday, March 4th, at 8p.m.: Thirteenth ordinary 
meeting. “The Evolution of Machines,” by Professor H. 8. Hele Shaw. 
Friday, March 6th, at 8p.m.: Indian Section. “The Trade between 
India'and the East Coast of Africa,” by Mr. Frederic Holmwood, British 
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LOCOMOTIVE ENGINE BOILERS.
The amount of heating surface which the boiler of a 

locomotive engine possesses seems to exert but a limited 
influence on the powers of the machine; at least, while we 
find that in practice certain dimensions of cylinder and 
driving wheel are associated with comparatively well- 
determined loads and speeds, boilers of very diverse 
dimensions are fitted to supply these cylinders with steam. 
Again, no one thinks of making any difference between the 
boilers needed for 17in. cylinders, 24in. stroke, and 18in. 
cylinders with a 26in. stroke. What is big enough for 
one is big enough for the other. Further, we find loco
motives with grates of various areas, the tube surface 
remaining unchanged. Mr. F. C. Marshall a few years 
since somewhat startled the engineering world by tabu
lating the dimensions of a large number of marine engines 
and boilers, and thereby showing that nothing like uni
formity of practice existed in heating surface, condensing 
surface, grate area, or, in one word, in anything connected

our



labour.” We need not repeat here what we have already 
published, but it appears to us that Mr. Swift in some way 
misses his point. He draws a connection between his 
advocacy of shorter hours and the fact that a tendency on 
the part of employers to employ young in preference to 
middle-aged men yearly increases. We confess we fail to 
see the logical connection. Does Mr. Swift mean that 
long hours speedily wear men out and leave them useless? 
If so, why so? Business men are usually supposed to be only 
in their prime at forty or forty-five, and surely their work 
is more wearying and harassing than that of the artisan. 
If the artisan be worn out at the same age, the 
cause must be sought for in some other direction. We 
fear a percentage is due to drink, another percentage to 
unhappy homes, thriftless, drunken wives, &c. Shortening 
hours of work may not necessarily prolong a man’s work
ing powers ; how his leisure is spent has much to do with 
the matter. Regarded from a financial point of view, if 
trade is slack no doubt the wisest course, as well as the one 
most humane, is for employers to shorten hours rather 
than reduce their staff. In winter especially it is cheaper 
to employ a full staff during all available daylight, as the 
gas bill is kept down and the work done is of better 
quality. This system is largely adopted in the United 
States, but nevertheless there are longer hours 
worked there when there is work to do than there 
are perhaps in any other country on earth. In 
the States there are no Saturday half-holidays, no 
Bank, Christmas, or Easter Holidays. If Mr. Swift 
comments on the difficulty men experience in getting 
employment once they pass forty, he ought to tell us some
thing more than this. It would be alike interesting and 
instructive if Mr. Swift, being, as he is, a man alike able, 
and conversant with labour questions, would during the 
next twelve months glean all the data he can compass con
cerning the reasons why, as he tells us, railway companies, 
corporate bodies, and even private firms dislike to employ 
middle-aged men. If he would do this, both himself anil 
his hearers or readers would be in a better position than 
that now held to form an opinion :is to the real nature 
and extent of the influence exercised on national industry 
by the ages at which employers prefer to engage their 
operatives, and how much actual connection exists 
between this question and the number of hours worked 
in any given industry. Perhaps on investigating the 
subject Mr. Swift might, we do not say would, but he 
might, find that employers preferred young men because they 
were more docile,and lessgiven to strikes and wagesdisputes 
than their elders. That being to some extent learnersof their 
trades, the young men would simply attend to mastering 
their business; content to leave attendance on spouting 
agitators, party political speakers, and the general business 
of disturbing friendly relations between employers and 
their men, to the older folk. That, in point of fact, young 
men are preferred because they mind the business at 
which they get their living, and older men do not. If we 
look at the working hour question from an abstract point 
of view, and suppose, just for illustration sake, that all the 
available work of manufacture in, say, England, can 
be executed in each period of 1000 hours by 100 men. 
Regarding this from a purely philosophical point of view, 
it cannot, we apprehend, much signify to the coun
try at large whether 100 men are employed ten 
hours a day to do a given amount of manufacture, 
200 men for five hours a day, or 250 for four hours. 
But it must not be forgotten that if each man of the 250 
gets {is much wages for four hours’ work as each man of 
the 100 would get for ten hours’ work, then the cost of 
labour will be augmented two and a-half times, and the 
consumer of the manufactured article will have to pay the 
additional sum. The lessening of output in order to 
increase prices is a very favourite scheme with men like 
Mr. Swift, but they never regard with favour any pro
posal to reduce the number of hands or the amount of 
wages in the same proportion. In one word, their view is 
that, wages remaining constant, two men should be 
employed to do what is now done by one man. This takes 
no account of foreign competition ; and returning to our 
illustrative hypothesis, it should be evident to Mr. Swift that 
in any case the quantity of work available, and the number 
of men to be supported by it, remain the same; time and 
the rest of the question are simply matters of distribution 
of work-time and play-time. Either all may equally 
divide the work and the play, and each individual 
support himself, or else some may have all the work 
and be forced, through the trades union, to support 
the players. In either case, however, the result to 
the nation at large remains the same. In other words, 
if half the nation is idle and supported by the other half 
who are working full time and getting full wages, the 
average prosperity of the nation at large is much the same 
as if all are working half time at half wages; and with the 
utmost respect for the views of so able a man as Mr. Swift, we 
must express our opinion that when short hours’ doctrines 
are preached, we must, as a nation, have but a limited 
amount of work to do; or else, having enough, we are 
getting too lazy to do it; and either condition argues badly 
for our national prosperity. But undernocircumstancescana 
whole day’s wages be paid for a half day’s work, which is the 
real meaning of reduced output as defined by Mr. Swift.

IRRIGATION IN ITS LATEST ASPECT.
That every question has two sides is a well-established 

fact; and it will therefore be no surprise to our readers to 
learn that late intelligence received is calculated to disturb 
those optimist views which are so currently held with 
respect to the benefit accruing from the large outlay on 
irrigation works made of late years by the Governments in 
our Eastern possessions. When the late General Cotton’s 
proposals for carrying out an extended system of this 
nature in the Madras Presidency were first published, the 
figures given by him seemed most alluring. Companies 
were at once formed, and a large expenditure was made 
to carry out the General’s views ; but the result has been 
but a very limited return, and it has generally been 
acknowledged that large schemes of this kind have in no 
way fulfilled the anticipations of their promoters. Some
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of our readers were perhaps present at the reading of a 
paper by Mr. Mosse, M. Inst. C.E., on the subject of the 
irrigation works which have been carried out in Ceylon, 
before the members of the Royal Colonial Institute. In 
that paper, and by several speakers during the discussion 
which followed the reading of it, statements were made 
which described in the most couleur de rose terms the 
beneficial effect which had attended the execution of works 
in districts subject to frequent drought; and had it not 
been for the counter assertions of one speaker only, those 
statements would have remained unquestioned, and 
the propriety of further proceeding in the same course so 
far established.

But one gentleman had the coinage of his opinions, 
and spoke with much point against the assumptions 
which had been made; and we have lately received 
evidence of the strongest character to support his 
contention that all was not so well as seemed ap
parent. Notable among the opinions expressed on the 
occasion referred to were those of Sir William Gregory, 
who at one time filled the office of Governor of Ceylon. 
It will be remembered how self-congratulatory were the 
statements made by him; for he claimed—and justly—to 
have been among the foremost to sanction outlay upon 
irrigation. He described in glowing terms the wonderful 
results he had observed from such outlay during a revisit 
to the colony several years after the expiry of his term of 
office. Every possible benefit, according to him, had 
followed his endeavours in this direction. Disease of a 
horrible character, long prevalent in the district dealt with, 
had died out, and even the babies had acquired a plump
ness remarkable even among babies. It must have been 
rather shocking to Sir William Gregory to read in the 
columns of .a local paper that Sir Arthur Gordon, who 
had just returned from a tour through the same district, had 
had “created in his mind a feeling of surprise and indig
nation at the sad state of things which he found—so 
different to the glowing picture which had been painted 
for him. Instead of a teeming population he found a sparse 
one, and these dying of fever from bad or insufficient water.”

Truly we have here the other side of the picture. In 
the district referred to, Sir William Gregory had expended 
very large sums in the restoration of the gigantic works 
for water supply constructed by the native rulers of the 
land very many centuries back, and, as it now appears, 
we may well sisk, Cai bono? It will bd our object to point 
out the error which seems to us to be the primary cause 
of this utter failure of an attempt to improve the condition 
of the agricultural population; and it will be well if those 
entrusted with the present government of Ceylon learn 
a salutary lesson, and impose some check upon an ill- 
regulated and ill-timed—considering the present state of 
the colonial revenue—expenditure upon works of this clasp. 
It is undoubtedly the case that the works undertaken have 
been of too grandiose a character. There is no fault 
which the governors of our colonies are more prone to 
commit than to try and perpetuate their names by asso
ciating them with gigantic public works, and many of 
them—including Sir William Gregory and several of his 
predecessors—have been led by this personal desire into 
mistakes for which the tax-payers of the island have been 
heavily mulcted. As Mr. Mosse informed us in the inte
resting paper read by him, ancient rulers in Ceylon left 
behind them monuments of undying fame in tanks of 
vast magnitude, forming almost inland seas, which were 
intended to guard against water famine ; but in their 
construction by forced labour the population which was 
to avail itself of their benefits was killed out by the 
hardships imposed. In the vain hope that the restoration 
of such tanks would bring back that population, the energies 
of successive governors have been devoted to this object; 
but the results, as we learn by our contemporary quoted, 
have been most disappointing, 
fact should at once ue acknowledged, that all such 
attempts are a mistake in policy, and the sooner they cease 
the better. Other means must be sought if fever is to 
be driven out and population eventually re-established, for 
it is certain that the natives will not willingly leave 
healthy for notoriously unhealthy districts on the mere 
inducement of a lavish water supply 
out of cultivation, and now covered by dense jungle growth.

It is, we contend, to the gradual amelioration of the con
dition of those who still cling to their ancestral homesteads, 
and to the consequent natural increase in their numbers, 
rather than to emigration from other localities, that we 
must look for the re-population of the districts which have 
suffered as we have named. Now each such homestead or 
village possesses its own small tank of perhaps immemorial 
antiquity, but the gradual dwindling of its inhabitants, as 
well as the natural apathy of the native where his efforts 
are not stimulated or directed by authority, have tended 
to many of these falling into disrepair, and the evil effects 
resulting in shortness of the food supply have helped to 
bring about the propagation of the fatal “parangi” disease 
which annually claims its thousands of victims. It is in 
this direction, in aiding these impoverished people to 
restore the village tanks, that money expended will show 
its return. We do not wish it to be thought that nothing 
of this character has been attempted. Such an attempt 
has been made, and always, as we understand, with direct 
benefit apparent; but much more, and on a more liberal 
settle, remains to be done. If a tithe of the many thou
sands which we fear we must say have been wasted both 
in India and Ceylon, in order that Governors might leave 
their mark behind them by renewing the fallacious glories 
of an almost forgotten antiquity, had been spent in assist
ing the humble ryot or coolie to earn a sufficiency of daily 
food, we should not, we feel sure, now have to record the 
“ surprise and indignation ” felt by Sir Arthur Gordon 
over what he has seen in the North-Central province of 
the colony he rules over. It is high time some better 
acquaintance with the true results to the prodigality of 
local governments over these matters should be acquired by 
and weigh with the supreme authorities at home; and it is 
to be hoped that, failing Sir Arthur Gordon laying the 
lesson he appears to have learned to heart, they will direct 
such searching inquiry and report as shall stay further

wasteful expenditure upon works proved to be both 
socially and financially unrenninerative.

the conduct or exteriments.
We had occasion some time since to call the atten

tion of our readers to the precautions which should 
be taken, and the difficulties to be overcome in carrying 
out tests for evaporative efficiency of steam boilers. Only 
those who have tested steam engines with a like object can 
fully realise how easy it is to get a false, how difficult to 
obtain a trustworthy result; and we propose here to 
supplement what we have already said by a few hints on 
this matter, one of considerable importance to consulting 
engineers who are frequently called upon to examine and 
prepare reports on the efficiency of steam machinery. Let 
us suppose that the arrangements for testing the boiler or 
boilers are all right, that nothing has been left to chance 
or uncertainty. The true weight of steam obtained in return 
for each pound of coal burned is known. The next thing to 
be ascertained is the amount of work done by this steam. 
The efficiency of a steam engine can always be expressed 
in terms of the weight of steam used per horse-power per 
hour. In the way the merits or demerits of an engine can 
be appraised without qualification by the merits or de
merits of the boiler. Thus a very good engine may be 
combined with a very bad boiler, or vice versa. When we 
speak of the number of pounds of coal used per horse 
power per hour, the boiler and the engine are mixed up 
inextricably; but when the merit of a boiler is determined 
by the weight of steam which each pound of coal will 
produce, and that of the engine by the power which each 
pound of steam will develope, no confusion results. Tests 
of both boiler and engine can be carried out {it the same 
time, or as is often more convenient, the boiler can be 
tested one day, the engine another ; and this method has 
the advantage that a smaller staff is required. The engi
neer and his assistant will suffice, whilst if both engine 
and boiler are tested at the same time, the engineer 
ought to have two assistants.

There are two methods available for testing an engine : 
one is by the indicator, the other by the brake. Now and 
then the two are combined, and before going further we 
may here direct attention to the report on experiments 
made with a Corliss engine at Creusot, which will be
found on page 159. Here the indicator was combined 
with a brake, and the arrangements were all made with 
an abundance of precaution which renders the experi
ment very instructive. The second system is in prac
tice only applicable to engines of small power—say up 
to 200-horses {it most. For although brakes of very great 
iiower have been proposed, and even made, such things are 
by no means generally available. The brake carries a 
constant load, so that the engine is run under very favour
able conditions. In all cases where tests are made care 
should be taken to keep the load as uniform as possible, no 
matter how the engine is employed. When an engine 
drives shops full of tools which are constantly being 
thrown off and on, a very considerable number of diagrams 
must be taken, at least one from each end of the cylinder 
every quarter of an hour. The first point to be considered 
is the nature of the brake rigging, and as a rule, this will 
be found defective. We need not stop to explain here-- 
because everyone who can use an indicator at all is supposed 
to know it—that it is essential that the motion of the indi
cator card should be identical with that of the piston. 
This it cannot be unless the card leads directly from the 
working lever of the rigging to the indicator drum. The 
best lever that can be used is one suspended from the 
point of an A frame bolted to the guide bars. Opinions 
differ as to whether the end of the pendulum lever ought 
to be driven by a short connecting rod or by a slot and 
pin. When great accuracy is necessary, the end of the 
pendulum should be connected to the crosshead by a long 
connecting rod. If the slot is used, care should be taken 
that there is no shake between the pin and the sides of 
the slot; and the A frame, the pendulum, its pins and 
joints ought to be very substantial, as the strain is much 
greater, especially with quick running engines, than seems 
to be commonly supposed. It is very usual to fit indicator 
pipes leading to the centre of the length of the cylinder 
with a two-way cock, by turning which to the right or 
the left, communication is made with the indicator and the 
front or back end of the cylinder. Too close a watch 
cannot be kept on the three-way cock. Some months 
since we carried out a test of a horizontal compound 
non-condensing engine indicating about 220-horse power. 
Several diagrams were taken, and the experiment had pro
ceeded quite satisfactorily for nearly two hours, when a 
comparison was made of the high and low-pressure dia
grams. It was then found that the back-pressure in the 
high-pressure cylinder was higher than the initial pressure 
in the low-pressure cylinder by much more than was 
anticipated. The springs were carefully examined and 
changed, but without effect. It was only after some 
investigation that it was discovered that the three-way 
cock had worked very stitHy, ana the screw holding it 
down had been slackened. The result was that the cock 
rose and fell in its seat as the pressure varied, and that it 
leaked steam into the indicator to such an extent that the 
piston of the indicator never fell far enough. The whole 
trial was, of course, worthless up to that point, and a 
second test on another day became necessary. Here was 
an error, it will be seen, of a very subtle character. The 
terminal pressure in the small is always higher than the 
initial pressure in the low-pressure cylinder unless there 
is great compression—a most unusual circumstance—and 
not the least evidence of compression was manifest in this 
case. If the difference had only been a little less con
siderable it would have passed unnoticed, and the results 
obtained would have been erroneous, and no one would 
have known that they were. Another point to be carefully 
guarded against is giving the drum so long a stroke that 
it comes against the stops. A trustworthy result cannot be 
got; and here we beg to anticipate the objection that may 
be raised to the effect that the blocking of the drum 
against the stops cannot pass unnoticed. This is quite 
true if the stroke is much too long; but it may exist to a

It is as well that the
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has recently had charge of a section of the Hull an 
Barnsley Bail way, and previously he had cha nge >f the 
works for the construction of the Ipswich and Felixstowe 
ltailway, and the Earl’s-court and Putney Bridge Railway. 
The men selected are only about one hundred in number, though 
hundreds of Messrs. Lucas and Aird’s thousands of men have 
been anxious to be put on the work, and seem to have as much 
desire to have a brush with the Arabs as to construct the rail
way. It seems, however, that the hundred selected will be 
expected to act as English navvies usually do when they get 
amongst natives like those of the Soudan—namely, want each 
of them to direct a small army of the natives. It is to be hoped 
that the men sent out by Messrs. Lucas and Aird will not be 
hampered by red-tape notions of how to do railway work. A 
considerable number gathered at the station on Friday morning 
last with those of the staff who left for Suakim, amongst whom 
were Messrs. C. Lucas, sen., John Aird, jun., W. Colson, A. C. 
Priestley, R. C. Barnard, \V. Gill, H. B. Tarry, Mr. Arthur 
Stannard, and many others, either connected with the firm or 
related to the travellers.

INDUSTRIAL EXHIBITION AT SHEFFIELD.

It was stated in The Engineer last week that the Cutlers’ 
Company, of Sheffield, had under consideration a proposal to 
hold an exhibition illustrative of the handicrafts of that town, 
with a view to stimulating excellence of workmanship, as well 
as showing to the world the progress which has been made of 
late years in every department of local industry. It is now 
definitely decided to carry out the scheme, and the Cutlers’ 
Company has made arrangements to that effect. The Duke 
of Norfolk, who is lord of the manor, has joined the committee, 
and given a contribution of £500 towards the object. The 
Cutlers’ Company grants the free use of the rooms of the 
Cutlers’ Hall, and has also subscribed handsomely towards 
meeting the expenses of the Exhibition. It is expected that 
the display will be unusually interesting. It will include 
all trades carried on in the district of Hallamshire, which 
extends for several miles round Sheffield. In many 
of the trades goods pass through several distinct processes 
before being finished, and in this instance the exhibitor will 
compete in respect only of the particular class of work per
formed by him. Finished or unfinished, his work will stand by 
itself, depending on its own excellence, without regard to the 
other processes through which it may have to pass before com
pletion. The object of the Cutlers’ Company, its master—Mr.
J. E. Bingham—having initiated the scheme, iB to encourage the 
artisans of the town to the highest possible skill in their 
various crafts. It is exacted that the Exhibition will, in many 
respects, be a practical reply to the disparaging statements 
freely made regarding industrial progress in Sheffield. Liberal 
money prizes are to be offered, and certificates for good work
manship will also be given. It is probable that the Exhibition, 
for which £1200 has already been subscribed, will be open for a 
month, from June 15th to July 15th.

COST OF HAULAGE BY FIRELE&S LOCOMOTIVES.

Thf. paper read before the Institution of Civil Engineers last 
week on the Metropolitan Railway, by Mr. B. Baker, gave 
account of the fireless locomotives made, but not used, about 
twenty years ago for the working of the Metropolitan traffic. 
Years have gone by, and it seems now probable that the fireless 
locomotive will take a prominent place amongst tramway motors 
where the proprietors have spirit enough to adopt the system in 
full, so as to employ and keep in work a large battery of steam 
boilers. The system cannot work economically where but one 
or two locomotives are used, and the fixed steam boilers are idle 
the greater part of their time, but there is perhaps no system 
better calculated to give good results where a complete set of 
plant is systematically employed. According to the statements 
of the Compagnie des Tramways du Department du Nord, the 
cost of traction by the Francq-Lamm engines on the Lille and 
Roubaix line, during January last, was 0T95f. per car per 
kilometre or about 3'2d. per mile. This is given as equal to 
0'02f. per kilometric ton, or per 22001b.,per kilometre, or say 0'3d. 
per ton per mile, while the cost per seat is given as 0'005f. per 
kilometre or 0'08d. per mile. These figures are higher than 
for previous months, January having been a very unfavourable 
month for working a rural line with heavy gradients and sharp 
curves, with snow lying on the rails and ordinary vehicles 
seeking the rails for easy running. The tramway was, however, 
constantly and regularly worked, and the extra cost of haulage 
the only effect of the weather.

dimension, and his shareholders had an opportunity of 
inspecting it. Messrs. Charles Cammell and Co., Messrs. 
Thomas Firth and Sons, Messrs. John Brown and Co., 
are all taking similar steps. At the Grimesthorpe Steel Works 
Messrs. Cammell and Co. are erecting a special building for 
their forging press, which is to have a power of between 4000 
and 5000 tons, with two cranes to lift 150 tons each. These 
extensions of facilities for the production of gun forgings mark 
a new departure in this great industry, and it may be noted that 
the Elswick firm are making similar preparations. They are 
now having finished for them an immense forging for the 
cylinder of a forging pi’ess they are about to erect. Sir W. G. 
Armstrong, Mitchell, and Co. have been in the habit of getting 
their heavy forgings from Sheffield, and have done an important 
business with two leading firms there. Now, however, they are 
taking steps to do the work at home. In Sheffield alone the 
expenditure involved in forging presses and necessary adjuncts 
will approach £250,000. Mr. Vickers joins with other Sheffield 
manufacturers in ridiculing the idea that sound ingots can only 
be made by what he calls “ the so-called invention for the fluid 
compression of steel.” He declares the process to be theoretically 
and practically useless. It is, he admits, an impressive process 
on the minds of unsophisticated spectators, as the outburst of 
gases from the material with which the mould is lined appears 
to them to be pressed out of the steel, and they go away with 
their minds well charged with the advantages of the process. 
“ I have good evidence,” sarcastically adds Mr. Vickers, than 
whom no one is more entitled to speak as an authority on high- 
class steel, “ that the process is of no value, except for giving 
this impression which remark is “ rough ” on the process as 
well as the “ unsophisticated spectators.”

small degree, and none but those possessing considerable 
experience in diagrams will be a bit the wiser. Our 
purpose, above all others, in writing this article is to call 
the attention of our younger and more inexperienced 
readers to the importance of guarding against small errors; 
the large errors may, in one sense, be always left to take 
care of themselves. They will obtrude themselves on the 
observer’s notice; not so the little inaccuracies. They 
must be hunted out and eliminated. While on this matter 
of drum blocking, we may add that it is sometimes per
mitted to take place purposely by unscrupulous individuals 
who wish to get beautiful diagrams with defective valve 
gear. It is when properly worked an admirable device 
for getting square comers; and we have ourselves obtained 
entirely different diagrams from those submitted to us in 
the first instance as samples of what a given valve gear 
could produce. We do not say, of course, that in this case 
there was any wilful dishonesty, but there certainly was 
carelessness. In general the thing is overdone, especially 
at the other side of the Atlantic, and experienced 
engineers are not to be taken in; but many steam-users 
know just enough about a diagram to be deceived by the 
beautiful square corners which may be had by the use of 
a slack string.

In testing with the dynamometer very anomalous and 
erroneous results can be obtained either at pleasure or 
inadvertently. The dynamometer consists of a smooth
faced cast iron pulley, a usual dimension being 3ft. Gin. 
diameter and 5in. wide on the face, but they are made of 
all sizes. Round this pulley is passed a species of belt 
made of hoop iron—generally two hoops side by side—and 
this belt carries six to twelve segmental beech blocks. An 
arrangement of balance levers is so introduced that when 
the hoop is carried round the wheel in one direction it is 
tightened on it, while if moved round in the other direc
tion the blocks relax their grip. At one side of the wheel 
is suspended a scale pan which can have weights put 
into it. When the brake wheel is caused to revolve by the 
engine whose power is to be tested, it tends to carry the 
hoop with its segments round with it, thus slackening the 
hoop; but the carrying round of the hoop is resisted by the 
weights in the scale pan. The wheel then revolves within 
the friction blocks, usually of beech, and careful lubrica
tion is necessary to prevent them from firing. If the 
lubrication is too profuse the weight overcomes the friction 
of the hoop; which then turns round on it in a direction 
opjjosed to its motion. Then the balance levels before 
referred to tighten it up and restore equilibrium. The 
coefficient of friction we need give ourselves no concern 
about. The resistance is measured by the weight in the 
scale pan multiplied by twice its distance in a horizontal 
line from the centre of the axle, and by 3T41G. Thus, let 
the distance from the centre of the brake 
centre of the point of suspension of the scale pan be 2ft., 
and the weight 2001b., and the revolutions per minute
150, then wo have H.P. =» ? * A * 3‘Hlg-_X—2Q° .*

33,000

the failure of the shipping bounty scheme.
It must be gratifying to English shipowners to find that the 

encouragement of foreign mercantile marines by bounty systems 
has so far everywhere failed. The same report comes from 
France, from Germany, and from America. A merchant navy 
cannot be established nor increased except under conditions 
naturally favourable to it, and even then it is of slow growth. 
To build steamers fit to compete with others on the world’s 
highway means the utilisation of an immense number of pro
ducts and facilities which are found in very few places indeed. 
The locality must be the banks of a navigable river. Near at 
hand iron or steel works must be in operation, and not far from 
these there must be mines of iron and coal. A good labour 
market is also indispensable. Not only unskilled labour in un
limited quantity must be forthcoming, but also skilled labour of 
various kinds. Platers, rivetters, smiths, fitters, carpenters, 
joiners, riggers, and so forth must be had just when they are 
wanted, and only so long as they are wanted. Timber of all 
sorts, wire and hemp rope, rivets, bolts, nails, spikes, castings, 
wrought iron and brass fittings, ironmongery, and so forth must 
be quickly obtainable. It will not do to go far afield to get 
these things; they must be close at hand when wanted, 
and at the lowest market price. Then, again, there are other 
complicated and delicate and yet most essential requisites 
in the propelling machinery, the steering machinery, the 
hoisting machinery, and so forth.
procurable in the neighbourhood, must be of the very 
best kind known, and at the lowest possible price. A steamer 
of inferior build, or ill found in any essential respect, could not 
compete. A steamer, for the building of which the materials or 
appliances had to be collected from over a wide area, would cost 
too much. Then, again, as to management of a steamer or fleet 
when built, similar conditions are essential if success is to be 
obtained. A choice of captains, engineers, sailors, and other 
officials is desirable. Local and technical knowledge must be 
had, not only as to nautical matters, but on commercial and 
geographical points. Indeed, wherever shipbuilding and ship
owning has taken root and flourished the natural conditions are 
favourable, and the other conditions have taken many years to 
develope. No system of bounties, however lavish, can make up 
for their absence. As well might a farmer attempt by excessive 
feeding to make his calves and his colts full-grown animals 

oad on before the natural period of growth was complete, or under 
the brake is reduced. Care should also be taken that the conditions unfavourable to animal life at all. Forcing 
friction blocks lire equally distributed round the wheels, nature is sure to result in failure wherever tried sooner 
If there are too many at the back of the hoop iron belt, °,r later- Shipbuilding and shipowning in all countries where 
that is to say, at the falling side of the rotating wheel, ^!iese industries are coddled have suffered from the bad 
then the load on the engine? will be less than it seems to times as much or more than m our own. Their^ present comb- 

l,e The dynamometer never should be driven by a belt
when it is possible to avoid it, because slip comes in and yie iucrease. Neither owners, builders, or suppliers of mate- 
falsines the results, t he engine then doing more work than rials are making any profit. But they are beginning again to 
the brake gives credit for. There are various little be employed. And what is of perhaps more real importance is
“ dodges " that can be employed to make a dynamometer that our workmen are again finding occupation. In view of the
or friction brake give too high a result, which are familiar extremely low price of the necessaries of life—that is, in view
to those who are experienced in the use of the machine ; of the largely increased purchasing power of every sovereign
but, on the whole, the dynamometer or friction brake is P*ud in wages compared with a year or two since-—no workman 
very honest, and does not lend itself readily to deception jn employment is now in the least to be pitied. He is, 
of any kind. It is, in experienced hands, more trust- ’u<leed, as well off currently as ever. Retrospectively he is a 
worthy than the indicator. It is to be regretted that it “dder, and in respect of the future he should be a wiser man. 
cannot be more frequently employed. Let 118 hoPe that the f“8bl° turn which appears to have

^ J J come may continue, and that before the present year closes
shipbuilding and shipping may be fully restored to the activity 
and vigour which characterised them two years since.

THE SOUDAN RAILWAY.

wheel to the These must all be some

= 11-4 H.P.
Two principal points have to be attended to in dealing 

with brakes. The lirst is that the distance from the 
centre of the shaft to the centre of suspension of the scale 
has to be ascertained with minute accuracy; the second 
is that the imaginary line uniting these two should be 
always horizontal. To effect this object, two pointers are 
provided; one projecting from the point of suspension of 
the scale, and the other from a fixed upright set in the 
frame of the brake, and these must be kept as accurately 
as may be opposite each other. If the point of suspension 
of the scale rises above or falls below the vertical, the 1

OUR RAIL EXFORTS.
The decline in the rail exports noticed last year has continued 

in the first part of the present, though it is probable that the 
orders given out for large quantities for military purposes will 
influence the return for the next two or three months. In 
January we exported 1269 tons of iron rails, an increase of 
about 430 tons on the quantity for the corresponding week of 
the past year; but of steel rails we exported only 26,563 tons, a 
decrease from the corresponding month’s quantity last year, and 
a decrease to the large amount of 12,000 tons, whilst it is very 
much more if compared with the quantity for the month of the 
year preceding. The fall in the exports of steel rails is marked 
both to Europe and to America. No steel rails were sent last 
month to the European countries that are specifically enume
rated, and the quantity to the United States, Mexico, and one or 
two other countries shows a decrease of some moment. In the 
value of the export there is not so much change, but it is 
remarkable that there is now little difference between the 
declared value of the iron rails and that of the steel rails, whilst 
for the past month the average was greatest on the part of the 
former kind. It may be hoped that the long decline in the 
rail trade has now attained its fullest extent, and that there will 
be soon a recovery, though it must be acknowledged that the 
source is not quite so clear. But with the cheap rails that we 
have there should be soon more customers: and there would be 
if the political and financial outlook were more settled.

A NEW DEPARTURE IN GUN FORGINGS.
It is evident that the makers of heavy forgings for the manu

facture of guns have determined upon closing the mouths of The construction of the Suakim railway has in its favour the 
those who say that English firms are unable or unwilling to direction by men accustomed to the work, and some of them to 
move with the requirements of the times. The Sheffield manu- the disagreeables of hot and troublesome climates with diffi- 
facturers contend most stubbornly that they have always been culties sharpened by the doings of hostile natives, 
able to supply, and have, in fact, supplied, every requirement Lucas and Aird have so very large a staff, and are so fully alive 
asked by the Woolwich authorities or by other people, to the wisdom of employing the best men, that they have had 
Addressing his shareholders on the 20th instant, Mr. T. E. no difficulty in drafting a few from their extensive works in 
Vickers—Messrs. Vickers, Sons, and Co.—repudiated the idea different places. Mr. B. P. Ellis and Mr. C. Lucas, jun.— 
that Sheffield cannot supply heavy forgings for ordnance, and members of the firm—left Charing-cross station by the 7.40 a.m. 
was generally behind the age. These statements, he said, had train on Friday, Feb. 20th, cn route for Suakim rid Brindisi, 
no foundation in fact, and were made by writers who had no They will represent Messrs. Lucas and Aird until the railway 
real knowledge of the true state of things. In proof of this lie work is in full swing. The permanent representatives of the 
stated that his own firm had made forgings 40 per cent, heavier firm who left by the same trains are Mr. John Blue, who, with Mr. 
than the heaviest which had so far been required by the Wool- H. L. Stannard, will have charge of the construction of the line; 
wich Arsenal or by Sir W. G. Armstrong, Mitchell, and Co. Mr. Arthur Beale, -who will have charge of the telegraph and 
Mr. Vickers’declaration is that of other Sheffield firms. It is pipe laying; and Mr. H. B. Tarry, who will superintend at 
clear, however, that they are not content to let affairs stand as Suakim the receiving and forwarding of all material and stores 
they are. A considerable controversy took place in the Times required at the front. Mr. John Blue has served the firm on 
last December and January as to the lack of heavy hammers in several important railway works in England, including the 
the English establishments contrasted with the powerful Maidstone and Sevenoaks Railway, and the Kettering and 
appliances of that kind in the Creusot and Essen works. It is Manton Railway. Mr. H. L. Stannard has recently returned 
certainly a fact that in Sheffield the heaviest hammer is 30 tons, from the Brazils, where he has for about three years been 
but this is not owing to any deficiency of enterprise. For some engaged on the construction of the Natal and Noza Cruz Rail
time the heads of the different firms have been satisfied that in way. Prior to that he was engaged for two years in the interior 
the manipulation of large masses of steel there were undoubted of Australia, where he went after having spent two years on the 
advantages in forging by the press instead of by the hammer, construction of the Putney Bridge (District Railway), and 
Mr. Vickers stated frankly on Friday that as soon as the Acton and Ealing Railways. Mr. Arthur Beale has been for 
his firm was satisfied that there was probability of a many years engaged for the firm on the Amsterdam Water- 
trade in large masses, they commenced making one of great works, and on other similar undertakings. Mr. H. Ik Tarry

Messrs.

THE AFRICAN INTERIOR SEA.
It does not seem that Colonel Roudaire’s scheme for an inland 

African sea is to be dropped in consequence of his death. A 
few days ago a party of engineers and hydrograpliers set out 
from Marseilles for Tunisia, charged with instructions to make 
all necessary surveys for the creation of a port in the Gabes 
Bay, at the embouchure of the Oued-Melali, where, says the 
Monitcur Industriel, the future canal destined to establish a 
communication with the Mediterranean will commence. It is 
also said that this expedition will be occupied in sinking artesian 
wells, and with a survey for a railway, which it is supposed will 
eventually be seen to be necessaxy. The expedition is directed 
by M. Commandant Laudas, Professor of Topographie at the Ecole 
de Saint-Cyr, who is thoroughly conversant with all the work of 
the late Colonel Roudaire, and who has sought permission to 
complete the survey and other work commenced by him.

on
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for the next six and a-half years; but certain annual 
expenses are not included in this amount.

It is proposed that the steel makers of the United States 
who may agree to supply the Government are to deliver 
yearly a certain quantity for each calibre, the time of 
delivery for the smaller natures to begin at not less than 
eighteen months, and for the larger ordnance not less than 
three years, from the date of the acceptance of the contract. 
These considerable periods are doubtless allowed to enable 
the makers who may take up the contracts to have time 
to erect the necessary plant. The manufacture of armour 
is also proposed. It thus appears that the Government of 
the United States seriously contemplates a large expendi
ture on the newest and heaviest ordnance, At the present 
time the need for numbers of modern heavy guns is much 
felt in England, and they are now in process of production. 
The action and the proposals of our American neighbours 
cannot fail to be of interest.

There is no doubt that M. Landas may obtain information 
which will have value in the probable great importance of the 
dark continent, but whether inland seas have sufficient value as 
obtaining conditions which could not be obtained by means 
which would not involve the loss of so much land, is a ques
tion which will be discussed before the water will be permitted 
to enter the great tract of the Sahara, even if surveys show the 
scheme to be feasible.

regulating of ferries across the river Thames at Woolwich and 
Greenwich ; the providing of recreation grounds for the public ; 
the removal of bars and obstructions in the streets in the 
metropolis ; and for other purposesBrighton and South Coast 
Railway--various powers ; Hull, Barnsley, and West Riding 
Junction Railway and Dock ; London and South-Western Rail
way—various powers ; Channel Tunnel—experimental works— 
to authorise the South-Eastern Railway Company and the Sub
marine Continental Railway Company, either alone or jointly 
with other companies, to maintain and continue experimental 
works for a tunnel beneath the Straits of Dover, and for other 
purposes ; Birmingham Electric Lighting ; London Central 
Subway ; Metropolitan Outer Circle Railway Bills.

With respect to the Manchester Ship Canal Bill, an unusual, 
but very practical suggestion has been made, and is not unlikely 
to be adopted. Mr. Jacob Bright, one of the members for 
Manchester, reminded the House of Commons that the Bill of 
1883 was passed by the Commons Committee, but rejected 
by the Lords, and that last year’s Bill met with precisely the 
contrary fate, and raising the consideration whether the present 
session was likely to give sufficient time for two separate 
inquiries, he suggested that the best plan would be to send the 
Bill before a joint committee of the two Houses. Sir Arthur 
Otway, Chairman of Committees, pointed out that the Bill, 
having now been ordered to originate in the other House—as 
mentioned above—any proposal for a joint committee must also 
originate there. At the same time, he frankly confessed that 
he thought it would be wise, and in accordance with several 
precedents, to refer the measure to a joint committee, and if 
the suggestion were definitely advanced, he would gladly help to 
carry it out. So clear an opinion from an authority of such 
weight is not likely to be disregarded, and certainly the adoption 
of this course would greatly simplify the next effort to carry 
the Canal Bill through.

The debate to which we have referred arose in the House of 
Commons on Wednesday upon a Bill brought in by Mr. Craig 
Sellar to alter the present mode of dealing with Private Bills. 
After several hours’ discussion, in which the Chancellor of the 
Exchequer advised that so large a project should be left to a 
new Parliament, while Sir Lyon Playfair, ex-Chairman of 
Committees, warmly supported the proposal, the Bill was 
rejected by a large majority. But the scheme is almost certain 
to be revived ere long, and it may just be worth while to 
mention that the Bill proposed to abolish the present system of 
a double inquiry upon every Bill—that is, by both Houses—and 
to delegate the execution and settlement of 'private schemes to 
three judges, to be called Judges of the High Court of Parlia
ment, at a salary of £5000 a year each. They should be 
invested with all the powers necessary for a complete investi
gation, and should then be required to give the reasons for their 
decision to Parliament. They were further to have power to 
sit in any locality affected by a Bill under consideration, and 
generally to do all and more than what has hitherto been done 
by the Select Committees ; while at the same time Bills would 
go through the preliminary stages in the same way as at present, 
and return to the House for third reading, so that Parliament 
would have final control over them. In support of his proposal, 
Mr. Craig Sellar cited several high authorities, and strengthened 
it by showing how the recent growth of parliamentary work 
had gone beyond the capacity of members. The debate was 
interesting, though the subject is by no means new, and was 
valuable in eliciting a very general opinion that before long 
something substantial must be done to facilitate private 
legislation.

LITERATURE.
Jlilfsbuch filr den Schijjhau. Von Hans Johow, Berlin: Julius 

Springer. 1884.
This is undoubtedly the best hand-book yet compiled for 
the use of persons engaged in the design and building of 
ships. It is comprehensive in its scope, exceedingly well 
arranged, and gives a large amount of useful information 
in a comparatively small space. Like all works of the 
kind, it claims no originality, except that displayed in the 
compilation and arrangement of facts and figures; but it 
surpasses all previous attempts in this direction in its 
cosmopolitan spirit and extensive research. An English 
version of the book would be likely to obtain a considerable 
success, and be welcomed in the drawing-offices of our 
shipyards.

The work is arranged in five divisions. In the first is 
grouped a miscellaneous collection of useful information— 
mathematical tables and processes, tables of weights and 
measures, particulars of weights and strengths of materials, 
and brief statements of a practical character relating to 
heat, chemistry, and galvanism. There is also a section 
on the elements of construction, or, as we should preferably 
describe it, the “ designing of details.”

The second division deals with the theory of shipbuild
ing—the principles of buoyancy and stability, as well as 
the methods of calculating those elements in a design for 
a ship; the theory of the rudder; rules for estimating the 
horse-power required for given speeds in steamships; rules 
for adjusting the sail drawings of ships; the theory of 
wave motion in the deep sea; and the rules for the correc
tion of compass deviation in iron ships.

In the third division the practical side of ship 
tion receives detailed notice. Rules for freeb

PRIVATE BILL LEGISLATION.
The first few days of the resumed session have produced un

usual activity in regard to private measures before Parliament, 
and also with respect to the general subject of private bill 
legislation. A considerable number of Bills has been read a 
first time, and in other ways put in readiness for progress ; and 
an important debate has taken place upon a proposal to re
arrange and reform the existing method of dealing with these 
measures. The usual report of the Board of Trade upon the 
various Bills presented for the session has likewise been issued, 
and this document officially confirms an observation we made 
some weeks ago, by stating that the Bills of the present session 
are not so important, either as regards the convenience afforded 
to the public or as regards the expenditure of capital, as those 
of last year and many previous sessions. Of railway, canal, 
tramway, and general Bills, there are 203 as against 227 last 
year, and the total amount proposed to be raised is only 
£54,527,189, or adecrease as against last session of £12,753,477. 
The Railway and Canal Bills number 132, of which 93 propose 
the construction of new works, while existing companies pro
mote 97 schemes with the object of making 148 miles of line, 
for which purpose £15,661,026 must be raised. At the same 
time, there are 35 proposals by new companies for laying down 
nearly 400 miles—including one canal 35 miles long—for which 
the capital required is £28,726,963. Then there are 22 Tram
way Bills projecting the construction of 122 miles, and the 
raising of £2,202,250. The eight Subway Bills lodged proposed 
works 12 miles only in length, butan expenditure of £4,150,000; 
while the 10 Gas Bills involve £620,000 new capital, and the 
31 Water Bills £3,166,950. Besides these Bills there are 34 
applications for Board of Trade provisional orders, one being for 
electric lighting, proposing to raise new capital to the extent of 
£754,574.

A first step with regard to Private Bills when once Parliament 
has met is the division of the work between the two Housos in 
regard to the initiation of the measures, so that both branches 
of the Legislature may make progress at the same time, 
settlement of this point devolves upon the Chairman of Ways 
and Means—Sir Arthur Otway—and the Chairman of Com
mittees in the House of Lords—the Earl of Redesdale, and they 
have decided that 84 of the total Bills shall originate in—that 
is, first come before—the House of Lords. Of these, 56 are 
English, 17 Scotch, and 11 Irish, and among the numbers are 
the Manchester Ship Canal Bill, the Albert Palace Association 
Bill, the Barry Dock and Railways Bill, the Columbia Market 
and Railways Bill, the Glasgow Corporation Water Bill—the 
Loch Katrine scheme, which we described last week—the 
Thames Deep Water Dock Bill, and the Southwark and Vauxhall 
Water Bill. Several Bills which have been postponed for various 
reasons upon the question of compliance with Standing Orders 
were passed during the week, but the Tower Floating Bridge 
Bill, the Crystal Palace, the South-Eastern and Metropolitan 
Railway Bill, the two Bexley Heath Railway Bills, the Duplex 
Tower Bridge Bill, and some of the tramway schemes are still in 
suspense. It is understood that the Charing-cross and Euston 
Railway Bill, the Ealing, Harrow, and Edgware-road Railway 
Bill, and the Brighton and South Coast Tramways Bill, will not 
proceed this session. The Islington and City, and the Marble 
Arch and City Subway Bills have been referred, with some 
others, to the Committee on Standing Orders. The numerous 
railway rates and tolls Bills are threatened with stout opposition 
from many quarters, and already petitions against them have 
been presented, while one lion, member has undertaken to move 
the rejection of at least half-a-dozen of them upon the motion 
for second reading. These have for the most part come from 
agricultural and trading bodies, and the Associated Chambers 
of Commerce have also resolved to oppose the Bills.

The Parliament-street Improvement Bill has been read a first 
time in the House of Commons, and in connection with this 
proposal it is worth while referring to a conversation that took 
place in the House of Lords on Tuesday. Lord Lamington, 
alluding to this measure, inquired whether the Government in
tended to give power to a private company to widen Parliament- 
street, and to carry out the other projected improvements in 
that locality. He urged the importance of the Government 
offices being concentrated as near the Houses of Parliament as 
possible, and protested against private persons being allowed to 
carry out in their own way such an undertaking as this, and to 
secure the best sites in the neighbourhood. The Earl of Rosebery 
explained that the Government had no intention to empower 
any private company in the manner suggested, and that as a 
matter of fact the Government had nothing to do with the 
Private Bill now before Parliament. He admitted that it might 
be desirable for Government to take up this matter, but he did 
not think that if public interests were properly protected the 
Government need offer any opposition to this scheme. To this 
the Earl of Redesdale retorted that the present proposal was 
most mischievous, and insisted that such a work as this ought 
to be undertaken by the Government. There the matter 
dropped, but the conversation imparts a new interest to the 
contemplated improvements at Westminster. Among the other 
Bills which have already passed their first stage in the Commons 
are these :—King’s-cross, Charing-cross, and Waterloo Subway; 
Limehouse Subway—extension of time; Lower Thames Valley 
Main Sewerage; Regent’s Canal, City, and Docks Railway ; 
London and Blackwall Railway ; London, Tilbury, and Southend 
Railway; Maidstone Water, Clapham and City Subway ; 
Greenwich and Millwall Subway ; East London Railway ; Liver
pool Improvement; Metropolitan Railway ; London and North- 
Western Railway ; Midland Railway—additional powers ; North 
British Railway ; Great Northern Railway—various powers ; 
Metropolitan Board of Works—“ to confer various powers on 
the Metropolitan Board of Works with respect to the making of 
a certain new street in the parishes of St. Andrew, Holborn, and 
of St. James and St. John, Clerkenvvell ; the establishing and

construc- 
oard arul

tonnage measurement; details of masts, rigging, anchors 
and cables, boats, artillery, &c., and other matters where 
experience is of value in the outfit of ships, are all dealt 
with in an admirable manner.

Following this comes a division devoted to the propelling 
apparatus of steamships, which is an excellent summary of 
engineering practice, dealing in succession with the mea
sures of engine-power, the various types of marine engines, 
the rules in common use for boilers, the various kinds of 
propellers, and the speed trials of steamships. The fifth 
and last division contains a large amount of information 
as to the rules enforced in Germany and elsewhere in 
connection with merchant shipping legislation.

This brief notice only indicates the great range of the 
information collected in this book, 
expected that, in compiling and arranging such a mass of 
facts and figures, some errors may not creep in; but on 
the whole, in accuracy as well as in quantity of informa
tion, the volume bears favourable comparison with any 
book of a similar kind known to us.

The

It is not to be

DRINKING WATER FOR TIIE SOUDAN.
The large cable steamer Calabria, chartered by the Admiralty 

from the Telegraph Construction and Maintenance Company, 
has been fitted with what is considered to be the largest instal
lation of condensing machinery ever put in one ship; it is for 
the purpose of converting the sea water at Suakim into drink
ing water for the troops and others employed in the expedition. 
This installation of condensing plant will include no less than 
ten distillers with filters attached, each distiller or condenser 
being capable of producing 6000 gallons of cold water every 
twenty-four hours, or a total of 64,000 gallons per day. For 
supplying the steam necessary for this, the two main boilers, 
which are about 1100 indicated horse-power, will be kept at 
work evaporating salt water, and an auxiliary boiler of about 
200 indicated horse-power will be used for supplying steam for 
the circulating pumps. The pumps are three in number, each 
throwing 16,000 gallons per hour, two to be used, the third being 
in reserve, in case repairs are needed by either of the others. 
The condensers are of the Compactum type, invented by Mr. 
John Kirkaldy, of West India Dock-road, London, and illus
trated in The Engineer 3rd July, 1883. The favourable 
opinion we then expressed has been confirmed by subsequent 
experience, over 400 having been sent out last year. The gold 
medal was awarded for them at the recent London International 
Exhibition. The machines are most simple in construction, and 
the fact that the whole of them on the Calabria occupy only a 
deck space of 21ft. by 18in., with ample room allowed to get to 
every part of them, the inclusive weight being 33 cwt., will give 
some idea of the compactness of the arrangement. The instal
lation has been fitted up by the owners for the Admiralty, 
under the direction of the superintendent engineer, Mr. Crook, 
who has been assisted by Mr. Thompson, of the makers’ firm, 
who was placed at Mr. Crook’s disposal by the Admiralty. The 
time from receiving the condensers to the trial having been ten 
days, will show that Mr. Crook has lost no time in completing 
the work placed in his hands. The official trial and test took 
place on Monday afternoon, the machines being inspected for 
the Admiralty by Mr. Inglis, one of their engineers, and there 
was a large and distinguished company present to witness the 
production of the water and its passage into the enormous cable 
tanks, which will contain when filled 750 tons, and be supple
mented by forty-eight additional 400 gallon tanks, so that 
20,000 gallons can be at any time sent on shore in boats for use. 
The trial was most satisfactory, the surveyor expressing himself 
highly pleased with the result, which fulfilled all requirements ; 
and attention was called to the dirt arresters, which are contri
vances fitted for the purpose of preventing anything but pure 
steam entering the condensers ; their efficiency was proved 
during the trial, as some red lead from the steam pipe joints 
did not enter the tube coils, as it would otherwise have done ; a 
tray drawn out was cleaned and replaced; the joint, capable of sus
taining a pressure of 200 lb. on the square inch, being made with 
a single nut, the removing, cleaning, and refixing being performed 
in less than a minute. Sir James Anderson, who, with Mr. 
Pender, Captain Halpin, Captain Peel, Mr. Crook, and others, 
was present, was so impressed with the results obtained that he 
directed Mr. Thompson to put in hand additional condensers 
for 10,000 gallons per day, and fit them in the steamship 
Magneta, which, like the Electra, also owned by the Eastern 
Telegraph Company, is already fitted with a 4000 gallon Com
pactum condenser.

Jlccommcndations of United States Gun Foundry Board on Pro
posed Addition to the Establishments of the Gun Factories in
the United States.

Since the above was written, a supplementary report was 
transmitted to the Senate by President Arthur in a message 
dated 22nd December, 1884.* The Gun Foundry Board, 
consisting of the same officers as before, had been directed 
to (1) Prepare places for Gun Factories for the Army and 
Navy, for ordnance from Gin. to lGin. calibre. (2) To state 
whether guns should be made by tile Government or by 
private firms, or by the two combined. (3) To find out 
the best method of procuring steel for ordnance.

The Board considered it best to have distinct Govern
ment Gun Factories for the military and naval services, 
but that gun steel should be supplied from the makers of 
their country.

The Board split itself up into two committees, one for 
the Army and one for the Navy Gun Factory. The gun
making establishment for the former is proposed to be at 
Watervliet Arsenal, from plans suggested by Messrs. 
Greenwood and Batley, Leeds, England. The naval officers 
wish their factory to be at the Navy-yard, Washington, 
where it would be necessary to buy more ground, in order 
to obtain good foundations. Great assistance was derived 
from the study of designs of the new machines’ shop of 
American manufacturers. Each committee gave a list of 
tools, &c., required, and estimates of cost. At least two 
years will be required to build and equip these factories, 
and some 2,000,000 dols. will be needed for the purpose; 
but even that amount will not provide everything necessary.

With regard to the supply of steel for guns, the Board 
received assistance from the secretary of the American 
Iron and Steel Association, who addressed a circular 
letter, dated 1st November, 1884, to the leading steel 
makers in the United States, in which he wrote that “ the 
interest taken by Congress in its last session in the general 
proposition to establish in this country the manufacture of 
modern steel guns, leads to the inference that this branch 
of the Government will, at its next session, take definite 
action, providing a liberal permanent appropriation for 
the supply of material for the manufacture of these guns.” 
It would appear that the United States are now deter
mined on progress, as, although the Gun Foundry Board 
is very decidedly of the opinion that gun material should 
be developed in their own country, the English firm of 
Sir Joseph Whitworth and Co. have received orders for 
the steel for guns of lOin. calibre, which cannot yet be 
made in America. A sum of not less than 15,000,000 dols., 
in addition to two millions already mentioned, is suggested 
by the Board as sufficient to cover the cost of steel guns

* Sec also “ Questions of the Day, XVII., Heavy Ordnance for National 
Defence.” By W. H. Jaques, Lieutenant U.S. Navy.
London. 1885.
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■was still found uninjured in any way, either by swelling, 
charring, or breaking in the insulation of the plates. The con
ditions of this test were specified by Messrs. Albright and 
Blackburn for the Edison and Swan Company, and it was super
vised and constantly watched by them and their representative, 
Mr. Creagh. Most of the readings were taken hourly. The 
following is a risumi of the record, consisting of the readings 
taken at the end of each day, and of the temperatures of arma
ture and commutator at the end of the fourteen days’ run. 
These latter were taken immediately on stopping, and again 
half an hour after stopping. They could not be taken, of course, 
during the run; and, of course, these temperatures could not 
be read for perhaps a couple of minutes after the instant of 
stopping. During this short lapse a certain amount of cooling, 
of course, took place, but seeing that the rate of cooling was 
only 9 deg. in the case of the armature and 6 deg. in that of the 
commutator in the course of half an hour, it is evident that the 
temperatures while running could not be more than a fraction 
of a degree above those recorded. During the last day of the 
test, however, the room was specially cool, and the bearings 
10 deg. lower than their previous maximum. Therefore it is 
fair to infer that the armature temperature on, say, the 10th of 
January must have been nearly 100 deg. Cent.

THE EDISON-HOPKINSON DYNAMO.
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are clamped in place by two large stiff washers or loose collars 
on the shaft, one being screwed up on a screwed part of the 
shaft against the other. The shaft itself is well insulated from 
the plates. These plates are wound over with cotton-covered 
wire of about 16 b.w.g. to a depth of about $in.

In a larger size of dynamo of the same type designed for 
110 volts, to feed 500 Swan 20-candle power lamps, the magnets 
are of nearly rectangular sections, with large rounded corners, 
llin. by 19jin., and 24in. long in the coiled part; the armature 
is lOin. diameter by 20in., and the commutator 5Jin. diameter 
by 8in. long, with three brushes on each side and forty bars 
with mica insulation. The journals are lOJin. and 12in. long. 
Both of these have the magnets shunt wound, no advantage 
being found to accrue from compound winding owing to the 
low armature resistance. In the smaller machine used in the 
test, the magnet resistance is 7*54 ohms, and that of the arma
ture is 0*009 ohm. The characteristic curve is given in Fig. 1, 
the horizontal scale giving the current through the magnets, 
and the vertical the electro-motive force between the terminals. 
It has been calculated by reducing to a speed of 900 revolutions 
per minute from the following measurements :—

Current.
Amptres through 

magnets.
. .. 9-04 ..
. .. 7-62 ..

In our issue of 23rd January we shortly described a test of 
an Edison-Hopkinson dynamo made at the works of Messrs. 
Mather and Platt, of Manchester. We now give full details of 
this specially interesting and severe test, along with drawings of 
the machine.

The dynamo subjected to test is designed for a load of 
250 ampfcres, with 55 volts between the terminals, running at a 
speed of 900 revolutions per minute. This is equivalent to 
feeding 250 Swan lamps of 20-candle power. As seen below, 
during the test the .speed varied from 920 to 927 revolutions, 
the current from 273 to 278, and the electro motive force from 
54*6 to 55*5, so that the test load was considerably in excess of 
the designed working load.

Fig. 1 shows a side and an end view of the machine with a 
section of the armature, and also the characteristic curve. The 
leading dimensions are marked on the drawing. The machine 
is compact; at least it occupies very little floor space for its 
power, its outside dimensions being 56in. by 36in. and 60in. 
high, and its weight 32 cwt. The magnet cores are of wrought 
iron 9Jin. diameter. The magnet coils are llin. outside dia
meter and 24in. long, there being the same thickness of wire 
wound on throughout the whole length. The commutator has 
40 bars insulated by mica plates. It is 5Jin. diameter and 5in. 
long. There are two brushes on each side, each made of round

The final roadin 
Armaturo, at tl

were:
end of the run, 90 deg.; commutator, 79 deg. 

half an hour after stopping, 81 deg.; „ 73 deg.
Note.—The tempcraturo under the heading magnets is that of tho 

thermomoter hanging over the armature between tho two magnet limbs, 
about lin. from the coil.

ii

PECK’S RELIEVED SLIDE VALVE.
In illustration of our remarks in our leading article of Febru

ary 6th on this subject, we publish to-day three views of a new 
relieved slide valve designed by Mr. Ed. C. Peck, of Old 
Charlton, having for its main object the reduction of friction, 
but possessing besides this other peculiarities. Mr. Peck’s

FIC.I.
IjfWIjPi

Speed.
Revs, per min.

E.M.F. 
reduced to 
900 revs.

E.M.F. 
Volts at 

terminals. r V

:«>o 64-2 63-7
786 54-1 61-0 11740 58-76-848-3B0 M 11150-5556 4-3931-2

1
In the test, lamps were not employed as external resistance. 

For these were substituted boxes of strip iron with large surface, k
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proposal aims at the root of the evil, as instead of fighting it with 
any kind of complicated appliance, most of which, as we pointed 
out, are open to break down as well as increasing the moving 
weight; he avoids it by removing the exhaust opening out of 
the line of motion and allowing the valve to partly rotate on a 
pivot pin placed in a position nearly or quite coinciding with 
the centre of the exhaust orifice. This pin is placed preferably
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wire laid in a pile about fin. thick. The two pairs of brushes 
can be adjusted rotationally to minimise sparking inde
pendently of each other. After a three weeks’ severe work they 
had worn less than -Jin., and were showing no sparks at all, the 
commutator surface being perfectly smooth and ungrooved. This 
is effected by giving the shaft and all that it carries an oscilla
tory end motion. The collars are placed so as to give the 
desired amount of end play which is set up and maintained by 
the slightly irregular pull of the belt. The oscillation is 
regulated and steadied by a plate spring—not shown in the 
drawing—that presses on the end of the shaft with a force that 
can be regulated by a set screw. The commutator bearing is 
8jin. long by 1 Jin. diameter, and that at the pulley end 9in. 
long, the shaft being 2in. These are oiled by drop lubricators, 
and keep remarkably cool during the long continuous run. As 
seen from the day-to-day record given below, the^temperature 
of the pulley bearing varied from 26 deg. to 37 deg. Cent., 
and that of the commutator bearing was usually about 2 deg. 
Cent, higher. These temperatures went up and down with the 
temperature of the air in the room, a conclusive proof that the 
bearings worked well, their temperature being generally 10 deg. 
Cent, higher than that of the air. Curiously enough, the lowest 
bearing temperature was taken on the last day of the run.

It is worth noticing that the pulley bearing was cooler than 
the other, in spite of its having a very much heavier pressure on 
it. This is due to the heating of the other bearing by conduc
tion from the commutator, which of course rises to a much 
higher temperature in consequence of the rubbing of the brushes. 
The commutator temperature was from 70 deg. to 75 deg. Cent., 
while that of the brushes lay between 60 deg. and 70 deg. Cent. 
While we were present the lubrication was at the rate of forty 
dropS of oil per minute to each journal.

The armature is what is called lOin. by 10in., its actual 
outside diameter being 10j, Jin., and the pole pieces being bored 
to lOfjjin., thus leaving T\in. side clearance. The armature core 
is built up of 28 b.w.g. iron plates insulated from each other by 
sheets of unprepared paper. There are 500 of these plates in 
the lOin. length, the 28 b.w.g. corresponding to *014in. thick
ness. These plates, instead of being held by bolts piercing the

giving free access to the atmosphere, so that the temperature and 
resistance kept nearly constant, this resistance being almost 
exactly 2 ohms.

From the measurements the following have been calculated:—
H.P. Percentage.

Total electrical horse-power developed 16,250 .. 2178 .. 100
„ loss in magnets ......................... 400 .. 0*54 .. 2'4
,t ,, armaturo........... 720 .. O’OO .. 4’5

Useful power in external circuit.. .. 15,130 .. 20'28 .. 937
The mechanical horse-power delivered by the belt was also 
measured by a Siemens belt dynamometer. As between the 
belt horse-power and the total electrical horse-power, the effi
ciency was found to be about 93 per cent. As between the belt 
power and the useful electrical power, the efficiency would, 
therefore, be about 86 or 87 per cent.

Throughout the test a continuous indication of the electro
motive force between terminals was given by a Thomson graded 
potential galvanometer, and the current was also read at 
intervals of one hour day and night by means of a Thomson 
graded current galvanometer. The bearing temperatures were 
taken by thermometers placed in mercury cups. The speed of 
the engine was continuously indicated by a tachometer, whose 
readings were checked from time to time by taking the dynamo 
speed by a revolution counter direct.

The first test was on December 30th, readings being taken at 
five, twelve, and twenty-four hours from the beginning of the 
run. The readings were :—

Temperature 
Cent.

FIG.2.

m wWatts. n
-Tl

i)
ni■ §V//////////////////J
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FIC.3.
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J
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mm r-'.L'/?
liiiiiiiii . 
iimuiimJ 1 iP

Commu
tator

,, , bearing.
After 5hours’run.. 17 .. 35 .. 36 .. 33 .. 76 .. 70
After 12 hours’run.. 20 .. 36 .. 34 .. 33 . 84 .. 75
After 24 hours’run.. 15 .. 30 .. 29 .. 38 " 76 74

Pulley
bearing.

Mag- Arm a- Commu
ne ts. ture. tator.Room.

\ |

The machine was then run continuously until January 6th, 
stopping only ten minutes each day to read the temperatures of 
the armature and commutator, and during Sunday. On January 
6th the armature was taken out, examined by Mr. Blackburn, 
and found uninjured in any respect. The armature being re
placed, a fourteen days’ continuous run absolutely without 
break was commenced. At the end of this run the armature

on the edge of the exhaust orifice furthest from the valve, so 
to obtain the greatest leverage without increasing the small 

movement of this part of the valve.
The valve, as may be clearly seen, consists of a simple 

casting with one face, and the exhaust steam is re
moved from contact with the cylinder barrel, while the 
valve face is brought close up to the cylinder and the

as

deg. C.
273 55-5 
276 54-9 
273 54-9 
275 547 
278 64-9
275 54-6
276 54-6 
273 54-6 
275 54-6
275 54-6
276 54-6 
275 54-6

54-6 
275 54 6 
275 54-6

20
23
23
23
23
19
20
19
18
17
23
21

275 21
20
18
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Tlie hoisting gear consists of two pair of tooth wheels only— 
pair of bevel wheels from the crank shaft to first motion sha 
and a pair of spurs from this to the barrel shaft. Hand gear 
provided in case of need. A brake is fitted to the intermediat 
shaft, with a handle to work it suitably placed on the platform 
The load is lifted by one of Bullivant’s patent flexible 4|in 
steel wire ropes, 265ft. long. For the full load of 35 tons 
double sheave falling block is used, with four parts of roj>e t 
carry the load, as shown in Fig. 1. When less power is require 
one of the sheaves is removed from the falling block, and the 
load is carried by two parts of the rope only, as shown in Fig. 2. 
This is called the 20-ton purchase. Finally, the falling block 
may be removed altogether, as shown in Fig. 3, and a single 
part of the rope only used- for what is called the 10-ton purchase. 
It will not be necessary to change from one purchase to another 
often, nor at short notice; hence this arrangement has been 
adopted by preference, and the gearing left as simple as possible, 
which is an advantage at the quick speeds the crane is made for. 
The steel tube, which is to be tempered, is lowered into a suit
able furnace. When sufficiently heated it is lifted quickly out 
of this furnace; the crane is turned a little, to plumb the 
neighbouring oil tank; and the tube is then lowered as quickly 
as possible into the oil. In hoisting the engines make 100 revo
lutions per minute, and the speed of the single rope for the 
10-ton hoist is 44ft. per minute. The 20-ton hoist is therefore 
performed at 22ft, and the 35-ton hoist at lift per minute. 
The lowering is effected by the engines, which can be allowed to 
run at 250 revolutions per minute; and the speed of lowering 
for the three powers would then be 110ft, 55ft., and 27^ft. per 
minute respectively.

sheave falling block for 20-ton lift. Fig. 3 shows the hook at 
the end of the wire rope without a falling block for 10-ton lift. 
Fig. 4 is a front elevation, and Fig. 5 a plan of the crane. The 
crane is of the ordinary tubular form, constructed of iron plates 
and angles, with a radius of sweep of 23ft. 9fin. to the centre of 
the hook of the falling block and 25ft. to the centre of the hook 
when no falling block is used. Theheightof theundersideof the jib 
head above the ground is 50ft. 9in., and the clear lift above the 
ground with the falling block in use is 44ft. The toe of the 
crane is made of cast steel, and rests on a hardened steel disc 
dropped into a cast iron step which is let into a large block of 
granite embedded in the concrete foundation, as shown in Fig. 1. 
At the ground level a cast iron circular roller path is built into 
the foundation, and a corresponding one encircles the crane 
post; a ring of live rollers being placed between the two. An 
iron platform is built round the post to carry the boiler, coal 
bunker, and feed-water tank, and the attendatns. This plat
form is open all round, but covered with an iron roof to protect 
the attendants from the hot oil which is apt to be thrown up 
out of the tank when the hot tube is lowered into it. The 
hoisting gear is arranged on the back of the post, and the 
circling gear in front of it, whilst the engines are fixed to one 
side of the post. There is one pair of engines for hoisting and 
lowering, and a separate pair for circling. Each pair transmits 
its power by bevel gear from the crank shaft, and is made to 
reverse by means of a reversing slide valve, changing the steam 
and exhaust. The circling engines communicate motion to a 
vertical shaft carrying a spur-pinion at its lower end, 
which gears into a spur ring bolted to the fixed roller 
path casting. Hand gear is also provided in case of need.

whole cylinder casting considerably simplified. It may be 
pointed out that besides being a very light valve, only half of 
its weight requires to be moved. In another arrangement the 
valve spindle is jointed direct to the valve without the inter
position of links and the pivot pin is removed, the end of the 
valve at the exhaust end being merely guided transversely. 
The valve has thus, besides its up-and-down motion, a slight 
transverse motion equal to the versed sine of the arc through 
which it moves. The effect of this, it is claimed, is to produce 
a perfectly smooth face. The power required to work this 
valve iB reduced just in proportion to the reduced travel of the 
valve over the exhaust orifice.

THIRTY-FIVE TON STEAM CRANE, ABOUCHOFF 
STEEL WORKS, ST. PETERSBURG.

In The Engineer of 31st October, 1884, it was stated that 
Admiral Kolokoltzoff, the manager of the Abouchoff Steel 
Works, had found it necessary to provide increased lifting power 
for handling the increased size of guns, and a 150-ton travelling 
crane, made by Messrs. Easton and Anderson to meet this want, 
was described. In the development of the manufacture of large 
guns, it has become necessary to provide means of tempering the 
internal steel tubes of the guns. For this purpose Admiral 
Kolokoltzoff determined to arrange the heating furnaces and 
oil annealing tanks round a revolving steam jib crane, which 
would command them all. Messrs. Easton and Anderson 
designed and made this crane, which is illustrated by Figs. 
1, 2, 3, 4, and 5, Fig. 1 being a side elevation, with double 
sheave falling block for 35-ton lift. Fig. 2 shows the single

Fty 4.

3 5-TON STEAM CRANE, ABOUCHOFF STEEL WORKS, ST. PETERSBURG

(I------------------------ •0 to 10 torv lead—-------------
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and thence westward along Great Tower-street, Eastclieap and 
Cannon-street to join the District Company’s railway at Mansion

THE METROPOLITAN AND METROPOLITAN DISTRICT RAIL- I Works shouWbe Swtod'to

. ,, ”• ,, e ,, , a. ing Eastcheap and Great Tower-street, and in the construction of
At the ordinary meeting on Tuesday, the 17th of February, bir & °ev/ strcet between Mark-lane and Trinity-square. The author 

Frederick J. Brain well, F.R.S., President, in the chair, the first wag inted joint engineer with Sir John Hawksliaw. An im- 
paper read was on The Metropolitan and Metropolitan District tanfc addjtion to the project was an extension eastward to join 
Railways, by Mr. Benjamin Baker, M. Inst. C.L. , the East London Railway, so as to serve the large population of

In this paper the author commenced with a brief account of the Eagt and South London. 
early history of the undertaking, its gradual development and Affe de8cribing the route of the line, the author observed that 
like matters not of a strictly engineering character, and lie then the term „Inne° Circle” was somewhat of a misnomer. The 
proceeded to consider the engineering features of the line, its Metropolitan and District railways formed an irregular ellipse 
gradients tunnels sewer-crossings and other ordinary and.special ratherthan a circle and the eastern portion of the ellipse was so 
works The first length of Metropolitan.Railway oonrtnwtod was fla th two lines were approximately parallel and near to
that from Paddington to the City. In 1814, Paddington was > , , ^stance
described as “a village situated on the Efi8'vare-road, about a mile Xhe Parliamentary estimate was, for the railway and land, 
from London. Forty years later the Act of £2,365,201; for street widening® and a new street, £929,412. After
railway from Paddington to the J^T^tamed and thirty leij ^ ae’otiation8 it was agreed that the Metropolitan Board of 
years then elapsed before the whole of the Inner Circle Railway W<frk/8ho*ld contri’bute £500,000, and the Commissioners of City 
was completed. The original intention was to work the Metro- Sewers towards the undertaking. The works were
politan Railway by hot-water locomotives, burning no fuel and commenced D ^ lg82 and were completed and opened for 
condensing the steam ; consequently no special provisions were traffic_t ther wfth t’he WAitechapel extension-in October, 1884. 
made for ventilation. It was also thought.that trains weghmg The loc*tion and Betting out of Railway amid such a collection 
20 tons inclusive of passengers would be the heaviest that could be of gtreet cburc, railw° stationS) warehouses, shops and offices, 
usefully employed. At present the trams weighed 120 tons and between ^nsion H’ouse station and the Tower of London, involved 
as they were hauled by coal-burning locomotives weigh ng 45 to^, anxious consideration. It Was often a question of a few inches 
it was hardly a matter for surprise that additional ventilatmn was whether an . nt and ngive buildiing couId or could not be
miuired on certain portions of the line. In I860, Mr. Fowler, avoided The course of the Railway being approximately parallel 
Past-President Inst. C.E., had a special experimental locomotive to the Thames, many important sewers were of necessity intersected, 
built by Messrs. Stephenson of Newcastle, but it did not prove a In &u casc(j ^ 8ew'r8 hPad been carried under the railway without 
success. The engine had a small fire-box, a large mass of fire-brick regorti to inverted syphons. but there had been important altera- 
stowed away in a chamber in the barrel of the boiler, and an tiong of6the 8ewer8 themselves. It was also necessary to construct 
injection condenser with air pump When the line was opened in new gewcr on both id of the railway throughout its course in 
January, 1863, it was worked by coke-burning locomotives provided 0annon.street and Great Tower.street, and a portion of Eastcheap. 
with condensers. The engines were six-wheeled broad-gauge tank The qU gewer down th middle of th^ road was removed to leave 
locomotives having four coupled wheels Oft. in diameter and room for the railwayj but it had to be kept in use, or temporary 
cylinders 10m. by -4in. The present engines were eight-whcc e , trougbg had to be employed, until the new sewers were finished, 
and had four coupled wheels 5ft. 9in. in diameter, and cylinders Ul)W°ard8 of m new c^nlfeCtions between the drains of the houses
I,Sin. by 24m. n. and the sewers had to be made. These sewer works added greatly

The contour of the ground traversed by the Inner Circle the difficultie8 of carryingout the railway.
Railway was not easily recognisable, owing to the surface being The 8Cctiong of the co'er£d which was partly of brick arch 
densely covered by buildings of varying heights and the natural and partly 0f girder work were theA described. The holes excavated 
watercourses being converted into sewers In early historical times benelath &0 foundations of buildings for underpinning were usually 
the little lull on which the City stood was fronted by a wide about 4ft j After the holes had been carried to a good founda- 
stretcli of tidal marshland, and flanked by the Fleet river and the t- th Were filled with Portland cement concrete, and allowed 
Wall brook. West of Westminster the river extended inland at ^ gtand Jfor thirty-six hours. The top portion of the underpinning 
least a mile, forming the swamps of St. James s Park Pimlico and wag executed inJ brickwork in Portland cement. With a single 
Fulham. To the north extended the rising ground culminating in excQption there was no settlement or damage to any of the under- 
the heights of Hampstead and Highgate, and the lesser heights of bunding8. 0ne work 0f underpinning was the granite statue
Campden Hill, Primrose Hill and others. T lie highest ground *q{ Ki WilUam Iv 8upported upon a granite pillar finely jointed, 
traversed by the railway was at Edgware-road, and the lowest and re8ting a foundation of lime concrete. A work of some 

Victoria-street, Westminster, the respective heights being intereat w“8 tVe carrying the railway beneath the warehouses on 
103ft. and 8ft above ordnance datum. Between the spurs of the ^ gouth gide of GrcaJt s“t. Thomas AJpostle and Cloak-lane without 
northern heights ran the West Bourne, the Ty-Bourne and other «. them down This was accomplished by gradually inserting 
minor streams now converted into sewers, which crossed the railway Kortio^s of thc gide walls turning the arch of the tunnel 
at Baker-street, Warwick road, Sloane-square, King s-cross »“d ^termediate between the party avails, and finally by uniting the 
other points in iron tubes ranging in size up to 14ft. by lift. The len thg of arch through tl,e party walls. Another difficult work 
physical features of the ground, and not the presence of buildings, wa*the carryingof the railway beneath the old viaduct ofjthe Black- 
determined the gradients. On the south the rt»l level was 13ft. wftU Rftilwft^ xhc foundations of the old viaduct were removed 
below Thames high water, on the north 60ft. above it, and, »» aud underpinning was substituted, without disturbing the structure 
the ground dipped from north to south at a steeper slope than was interfering with the traffic of the Great Eastern and Tilbury and 
admissible on a railway, deep cuttings and tunnels were necessitated goutbend railways
on the eastern and western portions of the circle, and gradients of ' An iniportant pftrt of the work of constructing a railway through 
1 m ,0 and 1 in 100 had to be introduced. As regarded the th@ hcar* of of London was the temporary works for keep-
character of the ground cut through about 24ft. of nuns and dust . thfi street trafficJopcn. The first operation was to lay down 
were met with in the City and at Westminster, about 60ft. of mud at6ni ht over guch a length of 8treet as could be safely undertaken 
and silt at Charmg-cross, and layers of peat were found at varying with6ft c’crtainty of thc operations being finished before 6 o’clock in 
depths in the swampy ground of Westminster. The characteristic th(J morning tbe cr088 timbers running from one side of the street, 
section, however, was a river drift deposit of gravel, sand and ^ were i2in. by 12in., and placed 4ft. apart, from centre to 
brick-earth overlying the London clay which deposit was found ccntre Upon them were laid 4in. planks longitudinally with the 

111 Westminster at a level of 8ft., and in Marylebonc at roadway a‘d on tbo top of these 3in. planks at right angles to the 
103ft., above ordnance datum The remains of animals swept roadwa£ The next operation was to drive the main-heading, and 
down by Hoods indicated that the gravel must have been deposited from it/cro88.headjng9) by which to approach the backs of the cellar- 
at a time when the mammoth, rhinoceros, and hippopotamus waUs of the hou8e8< Tbe8c walls were then broken through, and 
roamed about the valley of the Thames. 1 acce88 wa8 thu„ obtained to the foundations of the front walls of

ihc first 4& miles of Metropolitan Railway were laid with mixed thebuilding8 without disturbance of the roadway or foot-pavement, 
gauge, and the remaining 8* miles with narrow gauge, the where were no cellar8the heading8 were continued up to the 
respective widths of tunnels and onen cuttings being 28ft. 6in. and fron<; w|Jlg and a gide heading was driven parallel to the houses. 
2oft. Where a junction occurred between two lines m covered From the 8’ide-heading, or else through the cellars, underpinning 
way a ‘ bcllmouth was constructed ; that at Praecl-street had a holeg werc thcn ^“beneath the foundations, and the concrete 
wrought iron elliptical top 28ft. 6m. wide at one end, and 60ft. at ftnd brickwork werc placed in position. When the underpinning 
the other, the structure much resembling the inverted hull of a wag completcd, the main trenches for the side walls and the sewer 
largo iron ship. Where there was not sufficient depth for a bnck wcre unt\ertak’en. The arch was then turned and the backing put 
covered way, cast iron girders were as a rule adopted. At average jn
contract pnees the 25ft. brick covered way in 25ft cutting cost £39 8tations between Mansion House and Aldgate were three in
per lineal yard, and the girder covered way m 17ft 6,n. cutting numbe Cannon.atreet, Monument, and Mark-lane. Cannon-street 
£o2 There were three tunne s on the‘Hnner Circle, the Clerken- Station’had ^ constructed partly under Dowgate Hill, where 
well tunnel, 728 yards, the “ Widening tunnel 133 yards, and therewaa only lft. of available height between the top of the railway 
the Oampdcn-hill tunnel 421 yards in length. The two former d th ^/partly under the forecourt of Cannon-street Station, 
were in London clay and the latter was driven through a wet mass lnd , uider Cannon-street. The booking-office had to be 
of gravel and sand extending generally down to the springing. At acco^mod;tcd between the top of the railway construction and the 
average contract pnees the 28ft. 6m. tunnel cost L,0 and the 25ft. surface f th forecourt and provision had to be made for inter- 
tunnel £63 per lineal yard A settlement of the ground over and c, f traffic with the South-Eastern Company’s Cannon-street
contiguous to the tunnels had taken place m most instances and ^ Thus under the forecourt there were three tiers of 
the causes of this were carefully investigated. In the open cuttings traffic; (1) th tr’aing (2) the j^ssengers using the booking-offices, 
retaining walls of brickwork and concrete with or without cast and (3) ^ cabg and ^rriagC8 in the forecourt. The total height 
iron 8*™t8’ were adopted. Without struts the cost in 25ft. cutting fromv ^ level of the mils to thc surface of the forecourt was 25ft. 
was £66, and with struts £n5 per lineal yard. M here the depth | (;in_ Monument station was con8tructed on the site of the old 

42ft. two rows of struts were employed, and the cost was £108

AMERICAN NOTES.THE INSTITUTION OF CIVIL ENGINEERS.
(From our own Correspondent.)

New York, February 13tli.
The securing of an export trade is furnishing the manufacturing 

and commercial interests of the States food for thought and dis
cussion, and some of the recent indications express a change in 
sentiment in the direction of freer commercial relations. The 
revenue reformers are preparing for an active campaign during the 
coming four years, with the view of electing a Congress in favour 
of lower duties. An organisation has been effected in this city 
and Brooklyn, ably managed and supported, and vigorous work is 
to be prosecuted throughout the country by the expenditure of 
money in educational pamphlets. The protective element has also 
recently organised for the purpose of pushing Protection doctrines 
in the West and South. This association had its origin in Eastern 
Pennsylvania, among the iron makers. The organisation is to be 
known as a National Protective Tariff league. The manufacturers 
and all those favourable to Protection have been urged to support 
this movement. Attention has been called to the dangers which 
threaten the industry from the efforts of the revenue reformers, 
and appeals are made to the selfish interests of American manu
facturing interests with a view to raising a large fund to prosecute 
an educational campaign in educational districts. An executive 
committee has been created, which will supervise the practical 
efforts of the organisation; branch leagues are to be formed, lec
turers maintained, and small publications distributed. This 
unusual interest is due to a change of sentiment among the voters 
as to the value of the protective system. Wage workers are more 
discontented than ever. The sweeping reduction of wages in so 
many branches of trade during the past year has created doubt in 
their minds as to the value of high duties, and their doubts are to 
be taken advantage of by the revenue reformers.

The production and consumption of iron during the past year 
shows a 10 to 12 per cent, decline over that of 1883. The iron 
trade has re-arranged itself, and the competition from southern 
sections promises to be much more active.

The shipping question is receiving closer attention. A few ship
building establishments are doing little more than building small 
vessels for coastwise and lake service.

The direction of all import taxes, excepting those necessary for 
the support of the Government, is being urged as the only sound 
policy to secure the shipping vessels which, it is recognised, are 
needed for the development of an export trade. Congress will do 
nothing for the shipping interests this winter. The expected 
increase in the consumption of iron and steel has been disappoint
ing. A further restriction in production is probable, unless some 

and unexpected demand should arise.
The reorganisation of the Reading Company is still checked by 

the adverse opinions of the holders of different classes of securities. 
The proposition has been made that the Reading Company should 
discontinue the mining of coal on its own account, and lease its 
collieries on royalties. It is estimated that the former policy has 
resulted in the loss of 6,000,000 dols. during the past six years, 
while by a wise royalty system a profit of 5,000,000 dols. would 
have been realised during this period. The general mortgage bond 
interest will make no further concessions unless the policy of the 
new managers is made to conform to their suggestion. They say 
that its present financial condition cannot but end disastrously 
unless a radical change takes place at an early day. A plan lias 
been submitted, embodying a number of important changes, by 
which the holders of the older securities will dc paid first and tho 
holders of the junior securities last. The property would have to 
bring 67,000,000 dols. in order to meet its obligation.

The question of railroad discrimination is occupying the attention 
of commercial circles. The railroad companies are driven by 
restricted traffic to establish rates, which is working to no industrial 
good, and this is giving rise to an organised attempt before the 
State Legislature to secure relief.

The coal trade is in an unsettled condition, but there are signs 
of an improved demand, which the company thinks will enable 
it to dispose of the agreed upon 31,000,000 production in the 
anthracite regions at better prices than were realised last year.

new

THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS.

(From our men Correspondent.)
The necessities of the Soudan Expedition, especially as arising 
out of the Suakim-Berber Railway, are bringing a good share 
of heavy work to the South Staffordshire and Birmingham 
district. Wherever orders have been booked the operatives are 
this week engaged day and night in executing them, dispatch being 
needed with all possible urgency. The Horsley Company, of 
Tipton, have in hand for Messrs. Lucas and Aird, the contractors 
of the line, a pier composed of wrought iron solid piles, with cast 
iron screws, and cast iron caps, together with all the diagonal 
bracing to complete one hundred 15ft. bays.

The total weight is between 100 and 150 tons, and with tho 
exception of some of the pins thc whole will be of wrought iron. 
By the end of next week the company will have completed and 
despatched the work, so that no more than a fortnight will have 
elapsed between the receipt of the order and its execution. The 
company has good expectations of the early receipt of other con
siderable quantities of pier and engineering work in connection 
with the line, and is fully prepared to meet any special conditions 
of an engineering sort that may turn up.

The contractors are also coming to this district for a portion of 
their supply of rolling stock. Already the Metropolitan Carriage 
Company, Saltney, Birmingham, has received a contract for such 
work, and other rolling stock orders are also understood to be 
about.

The heavy wrought iron tube makers have been laid under con
tribution, and thc work comes at a very opportune time, since 
general orders are very short. It is understood here that it is the 
intention to convey water from Suakim along the line for the first 
fifty or seventy miles, in 3Jin. or 4in. pipes, but whether this dis
tance will be subsequently increased is not believed to have been 
definitely determined upon. Messrs. John Russell and Co., Alma 
Works, Walsall; Messrs. James Russell and Sons, of the Crown 
Tube Works, Wednesbury ; and Mr. Joseph Aird, of the Welling
ton Tube Works, Great Bridge, have all accepted contracts, and 
are executing the work with much speed. It is thought that if 
present orders can be despatched quickly, others will be then 
received. Messrs. James Russell’s present order is for five miles of 
the pipe line.

Messrs. Jno. Russell, in May last year, conducted several experi
ments for the Government at Aldershot to prove to them thc 
practicability of a pipe line, when the question of the Suakim- 
Berber route was first under consideration. The experiments 
proved highly successful, but at that time the Nile route was 
adopted. These experiments were conducted with 2.\ miles of 
pipe, 3Mn. bore, and they were screwed together by parties of 
engineers and infantry soldiers under the superintendence of 
Messrs. Russell’s staff. When the new expedition was decided on 
and the Government determined to lay a pipe line, the work of 
manufacturing the tubes was offered to Messrs. Jno. Russell, and 
they have accepted as considerable a portion as their other engage
ments will allow of their executing in the required time.

Messrs. John Lysaght and Sons, galvanisers and sheet iron 
makers, of Wolverhampton and Bristol, have this week taken a big 
contract from the army authorities for galvanised iron corrugated 
houses for hospital purposes, and this is causing additional activity 
at the firm’s extensive ironworks in Wolverhampton.

The total number of light tanks, of eight to ten gallon sizes, for 
water conveyance by camel transport, which, as I last week inti
mated, the authorities have ordered, is understood to be

W.l •per lineal yard. In executing the works, the character of the ^ station8C1 £ northern side wall of thc station was so far 
timbering varied from time to time under different contractors; north of the 80uthern face of Eastcheap that much intricate girder 
but finally the general practice was to build the walls in trenches, work wag ired more espcciaiiy as it was necessary to provide 
and remove the dumpling afterwards, the timbering being much for ca ing *a row’ of buih\ing8 'n the south side of Eastcheap. 
lighter than when the excavation was earned out full width Mark-lane Station was constructed wholly beneath the new street

There were twenty-seven stations on the thirteen miles of Inner ftnd wag covered b girders in one span of 52ft., the jack arches in 
(Dixie Railway. The Baker-street, Portknd-road, and Gower- this cage bei a/rf ht anglc8 to the line of the railway. The 
street Statmns were covered by segmental brick arches of 4oft. span, minimum length of the platforms at all the stations was 300ft. 
and the Temple fetation, Mansion House fetation, and some others, anf} thc mini£um width of each platform was 16ft. The width of 
were more or less underground. Wherever practicable daylight the gtairg wag generall about 8ft‘ and tho sfcair8 and iobbie8 were 
stations with light elliptical iron roofs were adopted. Many special | in ftU cageg rec|88ed 8</M not to encroach on the minimum width of 
works occurred on the line. Sewer diversions, gas anu water ^be p^forms 
mains maintenance of road traffic and the support of buildings, The Act of i>ariiamcnt gave the companies the right to construct 
presented problems of great novelty At Park-crescent, where the ventilators in the roads and open spaces, such as those known as 
line passed under two houses the latter were pulled down and blow.hoies but when the W014 we1rc bcing undertaken the agita- 
rebuilt on iron girders ; but at 1 embndge-squarc the girders were tion against the blow-holes was at its height, and Parliament had 
introduced without taking down the houses. At F arnngdon-street 8() far ag take a from the Distr6ict Company the right to
underpinning works of great magnitude and difficulty were exc- retain gome of the blow.holes which it had in a previous session 
exited, and along the line many cases of successful underpinning authoriscd them to construct. It was therefore decided to 
occurred. Since the completion of the works, buildings up to ad t thc alternative which had been pressed upon thc District 
80ft. in height had been erected over the railway, sometimcs on Co by the public authorities, and to put up fans to
girders and sometimes on brick arches, and no difficulty had arisen exhaust the foul air from thc tunnel by machinery. Accordingly, 
irom vibration. ... . ,, ,. fans had been erected, one in Cannon-street, midway between

The paper was accompanied by diagrams illustrating the ordinary Cannon.8treet and Monument stations, another midway between 
and speciai works on the Hinnies of “Inner Circle Railway, Monumentand Mark-lane, and one in the Whitecliapel-road. The 
with the construction of which the author was personally con- fang had no sooner been set to work than complaints were made 
n^f^> l*18 partner, Mr. Fowler, having been the cngmeer-in- tbaj. they occasioned vibration, and an injunction to restrain the

companies from using them was granted,
THE CITY LINES AND EXTENSIONS (INNER CIRCLE COMPLE- In the case of tbe blow holes the power was provided by the 

TION) OF THE METROPOLITAN AND DISTRICT RAILWAYS. induced current due to the passage of thc trains, and thus each hole 
The second paper read was on “ The City Lines and Extensions acted as a lung, working rateably with the number of trains travel- 
(Inner Circle Completion) of thc Metropolitan and District Rail- ling on and fouling the railway. Thus the same agency which fouled 
ways,” by Mr. John Wolfe Barry, M. Inst. C.E. the air of a tunnel by the passage of an engine supplied the power

It was observed that the completion of the circle had always of purifying the air. 
been kept in view by both the Metropolitan and the District The cost of the works had amounted to about £20,000 less than 
Companies, and Parliment was at all times in favour of the the Parliamentary estimate, and the land was also less than had 
undertaking. After many failures to realise the project, the two been estimated. No serious accident occurred in carrying through 
companies in 1878 agreed to refer the mode of completing tho the enterprise. The works were prosecuted with great energy and 
“ Inner Circle ” to Sir John Hawkshaw. He recommended the I fertility of resource by the contractor, the average number of men 
extension of the railway southward from Aldgate to Tower Hill,1 employed at times being about 850 by day and 500 by night. some-

m
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where about 10,000, and to ensure rapid delivery the work is being 
placed not here alone, but in various parts of the kingdom. 
Entrenching tools continue to be forwarded to Woolwich, and 
large quantities of boats’ ironwork for transport purposes is being 
demanded from the shipping tackle makers. In the case of some 
firms no limit has been placed upon the quantity to be supplied, 
and there has not been so much activity in this branch on Govern
ment account for several years past.

The advent of this work into the district is having a beneficial 
influence upon the iron trade proper. Not only is the demand 
improved at the moment in some directions, but a feeling of some
what more confidence in the future is excited. Another feature 
which ministers this week to a more hopeful view is the informa
tion concerning the prediction by the Council of the American Iron 
and Steel Association of “a revival of a surprising nature in these 
departments of industry.” Some importance is attached to this 
news by iron and steel masters here.

To-day—Thursday—in Birmingham members of ’Change who 
were through the iron districts of the United States during 
November and December spoke of the prophecy as not unlikely to 
prove correct, since their own observations have led them to the 
opinion that this year would see a revival in the States trade. It 
is needless to add that experience has shown that better trade in 
the United States means also a better trade in the iron and steel 
industry of this conntry.

There was information on ’Change that already, through London 
merchants, American buying is showing increased vigour in the 
direction of obtaining steel wire rods and steel fencing rods, and 
other light descriptions of steel, from the German works, mainly 
to be used up in the States, largely for screw making, barb wire 
fence manufacture, and so on.

Merchant inquiries on account of several of the European mar
kets are rather favourable, good consignments of iron being needed 
for the South of Russia, Italy, and Spain; but an alteration in the 
northern markets is not hoped for until the ice-bound ports are 
open again.

The demand for sheets still leads the market, though even in 
this branch the works are by no means fully on. The galvanisers 
are, with few exceptions, buying sparingly, since the orders which 
they are receiving from Australia, South America, and India 
are by no means up to the average. Specifications, too, under old 
orders still linger. Merchant orders are being received with some 
briskness from London, Liverpool, and other centres.

Prices do not improve in any direction. Common merchant 
singles may bo had as low as £6 15s. delivered London, and gal
vanising singles at £7 5s. delivered London; doubles aro £7 15s. 
and lattens £8 15s. in tho Thames. Tank plates of ordinary 
quality, £6 10s. at works, and better qualities aro £7. Boiler 
plates of guaranteed quality aro £7 15s. Marked bars remain at 
£8 2s. fid. to £7 10s., and ordinary bars £fi.

Kopresentatives of "Welsh steelmasters and hematite pig firms 
continue to push business in this centre. Blaenavon Bessemer

bounds ” 57\ per cent. As “they went up like a rocket they came 
down like a stick.” In 1874 and 1875 no less than 30 per cent, 
was knocked off, and the men argue that the whole 57£ per cent, 
has now gone. The employers say that there still remains the 
10 per cent., which they mean to take, as the state of the coal 
trade does not warrant, they say, the existing rate of 
tion.

but the general tone of the market is weak, and in most cases 
makers are prepared to give way upon these figures to secure orders, 
some brands being obtainable readily at Is. to Is. 6d. per ton less. 
Very few transactions are reported in North Country iron, and 
prices are little more than nominal, but ordinary g.m.b. Middles
brough delivered equal to Manchester could be got without difficulty 
at about 42s. lOd. net cash.

In the finished iron trade the average basis of quoted prices is 
about £5 10s. for good qualities of Lancashire and North Stafford
shire bars, £6 for hoops, and £7 for sheets, delivered into the Man
chester district. The offer of anything like good specifications 
would, however, in most cases secure a concession upon these 
figures, and in a good many instances orders could be placed at 
2s. fid. per ton less.

The leading branches of the engineering trades in this district 
are being kept fairly well employed, locomotive and railway 
carriage builders being still busy, and, so far as employment is con
cerned, it is being better maintained than in most other districts. 
It is, however, only in exceptional cases that there is any large 
weight of work ahead, and the general anxiety to secure new work 
induces so keen a competition for any orders in the market that it 
almost goes without saying that when they are got, they are 
scarcely worth the having, except to keep works going.

I understand that Messrs. Mather and Platt, of Salford, have in 
hand the construction of the large hydraulic lifts to be used in the 
Mersey Tunnel for raising the railway trains. The firm are also 
very busy on electric engineering work.

Messrs. Thos. Hetherington and Go., of Manchester, have just 
completed a number of tire-boring lathes and wheel lathes for the 
North-Eastern Railway Works at York. In the tire-boring lathes 
a special feature has been introduced for throwing the machine out 
of gear so as to facilitate tho chucking of the tires. The driving is 
effected in the ordinary way by worm and worm wheel, and to enable 
the worm to be readily moved out of gear when required, the 
worm shaft is carried on two sliding blocks working on each side 
the bed, and these blocks are moved by a cross shaft and links 
coupled to levers on the main cross shaft. When the worm is in 
its working position the levers are down on their centre, thus 
locking the worm in position, and it is thrown out of gear by a 
cross handle in a convenient position on the side of the bed. The 
self-acting motion is self-contained, and consists of a feed disc, 
rocking shaft, and quadrant pulley, feeding both

Several large power-travelling cranes of from 20 to 25 tons, 
which Messrs. Hetherington have in hand, also contain one or two 
improvements. The whole of the working parts are being made 
of steel, and the gearing for rope-driving and effecting the various 
motions is being carried in a neat framework consisting of two 
cast iron Bides braced together, and which brings the gearing into 
a much more compact form than is usually the case. The crabs 

also provided with an auxiliary barrel for doubling the speed 
for quick light lifts when required, and which is readily brought 
into gear when needed.

The annual dinner of the local members of the Institute of Civil 
Engineers was held on Friday last at the Queen’s Hotel, Man
chester, the chair being occupied by Mr. E. Leader Williams. 
After the usual toasts had been given various suggestions were 
mado and considered with tho view of promoting a closer and more 
intimate association of members resident within the district. 
Several suggestions were also put forward as to whether it might 
not bo possible to secure the representation of the various im
portant provincial districts on the Council of the Institute. Prior 
to the dinner, by the courtesy of the Manchester Corporation and 
tho Lancashire and Yorkshire Railway Company, visits were paid 
to the new gasworks at Bradford, the works of the health depart
ment at Berwick, and the carriage works of tho Lancashire and 
Yorkshire Railway at Newton Heath, the inspection of which 
under the guidance of the respective worksf superintendents 
afforded much pleasure to the members.

In the coal trade there is still only an extremely dull demand 
for all descriptions of fuel, with a downward tendency in prices. 
Although no general announced reduction in prices is at present 
contemplated or probable, there is constant giving way here and 
there to secure orders or to force sales to clear away stocks that 
represents, in the aggregate, an almost general lowering in prices, 
so far as buyers of anything like quantities aro concerned. All 
classes of round coal, both for house firo and steam and iron-making 
purposes, are bad to sell, and for engine fuel thero is only a mode
rate enquiry, which is fully met by the present limited production. 
It is only in exceptional cases that pits are working more than four

remunera-

There has been some movement in the steel rail trade since my 
last. Messrs. Lucas and Aird, the contractors, have given out 
4000 tons of the 25,000 tons they require for the construction of 
the railway from Suakim to Berber—a distance of 270 miles. It 
is understood that 2000 tons have been placed with Messrs. Charles 
Cammell and Co., and 2000 tons with the Barrow Company. 
Messrs. Steel, Peech, and Tozer, of the Phoenix Bessemer Works, 
have booked an order for 1700 tons of rails for the Egyptian rail
ways. The rails are a heavy section—72 lb. to the yard—and 
double-headed. They are intended for Alexandria. The rails for 
the Soudan are colonial section — flat-bottomed, and spiked to 
sleepers, tho ordinary chairs being dispensed with. They are only 
56 lb. to the yard, but this weight, though light as compared with 
what is usually laid on English railways, is heavier than is required 
for a temporary transport line, and shows that the railway is 
intended to be of a permanent character.

I have already intimated to you that the leading Sheffield firms 
who make the production of heavy ordnance a special branch of 
manufacture, had determined on a heavy expenditure to increase 
their facilities for turning out heavy ingots. This enterprise is all 
the more remarkable, as up to the present the Sheffield firms, with 
their existing plant and machinery, have been able to do every
thing that has been required of them. On Friday I had the oppor
tunity of seeing what Messrs. Vickers, Sons, and Co. are doing- 
They have nearly completed a most powerful forging press, with a 
crane capable of lifting 150 tons. Mr. Vickers, the able chairman 
of the company, states that there are undoubted advantages in 
using the press instead of the hammer when large masses of steel 
are being manipulated. Messrs. Charles Cammell and Co. are 
erecting a special building at Grimesthorpe* Steel Works to 
contain an immense forging press, which will have a power of 
between 4000 and 5000 tons, and be served with two cranes each 
capable of lifting 150 tons. Messrs. Thomas Firth and Sons, 
Norfolk Works, and Messrs. John Brown and Co., Atlas Works, 
are also erecting very large forging presses for a similar purpose.

Messrs. Charles Cammell and Co. have just forged at the Grimes- 
thorpe Steel Works, under the 30-ton hammer, what is believed to 
be tho largest steel forging in one piece mado in England up to tho 
present time. It is for the cylinder of a forging press mado to tho 
order of Sir W. G. Armstrong, Mitchell, and Co., of Elswick 
Works, Newcastle-on-Tyne. The weight of the ingot was upwards 
of 43 tons, and the diameter about fiOin. It was cast hollow and 
forged to a bottle-necked shape, the forging of which is 14ft. 
long and the weight about 32 tons. The finished dimensions of 
the boro are about 3ft. The forging,
Saturday, looked a fine piece of work worthy of tho company 
that produced it. The Elswick firm has been in the habit of 
getting steel tubes for guns from Sheffield for many years, but it 
would now appear as if they had determined on manufacturing 
their own.

Messrs. Latham Brothers, of No. 1, Eldon-strcet, have invented 
an automatic coupling which is exciting much interest among the 
makers of railway material. It is adapted either for passenger or 
mineral traffic, and can bo easily attached to the existing appli
ances. All tho coupling or uncoupling can bo effected from tho 
outside, thus obviating the necessity for tho coupler or shunter to 
get between tho wagons or carriages—a practice which has proved 
a fertile source of fatal accidents. The invention consists of a 
hook carried between tho two sides of a draw-bar head ; tho hook 
can turn upon a strong pin, which is passed through the sides of 
tho draw-bar and tho hook towards tho front end, and is pre
vented from so turning by a cross-pin passing through the same 
parts at tho rear end. Tho cross-pin is connected at one end to a 
lever and a short arm upon a rocking shaft extending across the 
carriage frame, and which may bo turned from either side by 
suitable handles. Ono short movement of tho handle withdraws 
the cross-pin from the hook; the opposite movement replaces it. 
To tho projecting ends of tho pin upon which tho hook turns tho 
coupling link is secured, but it is prevented from hanging down verti
cally by projections or studs upon the sides of the draw-bar, which 
support it at an angle, so that it forms an incline leading up to the 
curved front of the hook. When two carriages thus provided are 
forced together, the point of the highest link travels up the other link 
and over the curvet! head of the hook until it drops over the point, 
thus coupling tho two carriages. To uncouple it is only necessary 
to turn the handle of tho rocking shaft, which draws out the cross 
pin and at once releases the hook, so that it can turn up and set 
free tho link of the next carriage. To tighten up carriages so 
coupled, the draw-bar is extended beyond tho usual conical or 
volute spring inside tho framework of the carriage, and a second 
rocking shaft is so placed that when turned by handles on either 
side of the carriage, a cam will act against tho end of the 
draw bar, and force it forward into a suitable position for coupling. 
When coupled tho pressure of the cam is withdrawn, and tho 
action of the conical or volute spring draws the carriages tightly 
together.

A Midland express from Glasgow to London, due at Sheffield at 
4.53 last Sunday morning did not arrive till tho afternoon, fully 
twelve hours late. It was buried in the snow seventy miles north 
of Carlisle, and the passengers had rather an unpleasant experience 
while they were undergoing the process of digging out.

A remarkable machinery accident was narrated to me this week. 
On Saturday last one of the men working at a drilling machine in 
No. 2 planing shop at tho Atlas Works, Sheffield, had just started 
his machine for drilling a hole into an iron plate when the head 
bolt, which fastened the tool into tho socket, caught a portion of 
his clothing and stripped tho whole of his garments off him, except 
liis boots, his stockings, his collar, one shirt cuff, and his hat. 
Singularly enough the man, though thus rendered all but nude, 
was more frightened than hurt. He clung desperately to the plate 
with both hands, otherwise if he had flinched an inch he must have 
been killed.
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which was shown to mo on
tin bars are coming into this district at £5 10s. per ton, all ready 
for rolling down; and Dowlais steel plates for boiler making at £8 
per ton. Blacnavon hematites aro quoted at 55s. delivered, and 

account of their purity aro securing a good sale. Some other 
hematites aro changing bands at 52s. (id. per ton.

Tho pig iron trade does not rally in tho forgo department, 
foundry pigs aro going off pretty well. Brices aro unaltered on 
tho week.

Tho agitation against the excessive railway rates is leading to the 
inland waterways being more than previously utilised in this dis
trict. Considerable contracts of iron, in tho form of sheets &c., 
aro being now sent to London by canal at a cost of only 12s. fid. 
per ton, as against tho 15s. charged by tho railway companies. 
And traders believe that there is a possibility of the water rate 
being reduced to 11s. 3d. One carrier lias just contracted to deliver 
2000 tons of sheets to London in this manner.

This week the properties of tho Chillington Iron Company, 
Wolverhampton, are offered for sale by private contract. The 
Chillington Works comprise two forges, five sheet and plate mills, 
two hoop and guido mills, fitting shops and foundry, boiler works, 
be. The CafFonfield plant embraces sixteen puddling and ball 
furnaces, three sheet mills, and hoop and guide mills. Tho Lea- 
brook Works, Wcdnesbury, comprise twenty ball and puddling 
furnaces, and two sheet mills.

on

but

Constructive engineers keep active upon bridge and girder work, 
upon gasometer construction, and the like. Tho Patent Shaft and 
Axlotree Company, Wednesbury, has just despatched the last 
span of the big bridge of the Afghan Frontier Railway, and the 
contract, which has consumed over 4000 tons of ironwork, is now 
completed. Among the orders just begun upon at the works may 
by mentioned a considerable order for iron bridges for Japan, and 
some small bridges of steel on account of Indian railways. The 
llorsely Engineering Companys has in hand seven 150ft. span 
bridges of iron and steel for the South Indian Railway, ten 70ft. 
span bridges wholly of steel for the Great India Peninsula Rail
way, and piles, girders, and general bridge ironwork for the 
Bombay and Baroda Railway. Its home contracts include the 
Charing-cross railway bridge, booked a while ago, which will con- 
sumo some 0000 tons of iron and steel. The six main girders are 
each of 170ft. span, and will be of steel, while the remaining 
girders will be of iron. The company has likewise the iron bridge 
to be thrown across the Medway at Rochester by the South- 
Eastern Railway Company, and which will take 3000 tons of iron. 
Ironwork for gasworks’ erections at Copenhagen is likewise being 
turned out at this company’s establishment.

Ironfounders hope for an increase of work, as the outcome of 
the requirements of the Sanitary Authorities at Kidderminster for 
340 tons of 15in. and 9in. cast iron socket pipes for the commence
ment of their new waterworks scheme. An attempt will likewise be 
made to secure for this district thesupply of 100 cast iron lamp pillars 
needed by the Swansea Corporation.

No time is being lost by traders in the Midlands in formulating 
strenuous opposition to the Railway Rates and Charges Bills. 
To-day—Friday—there will be another meeting in Birmingham, 
presided over by the Mayor, at the instance of a numerous and 
influential body of manufacturers and traders, who consider that 
they are not sufficiently represented by the two associations already 
in the district for opposing the Bills. The object of to-day’s meet
ing is to form a strong local committee to oppose the Bills. At 
Wolverhampton the[Mayor, in response to an influential requisition, 
has decided to call a meeting on the 4th prox., at which steps will 
be taken to attempt to defeat the object of the railway companies. 
The Town Councils of Hanley and Worcester have also signed 
petitions against the Bills.

For the first time since the Sandwell Colliery Company began 
trading it is unable to declare a dividend. The chairman 
attributes the loss sustained during the past half-year to the pro
longed strike of colliers.

The agitation in the nut and bolt trade has so far progressed that 
the workmen have come out on strike against nearly all the masters 
hereabouts who refuse to join the Employers’ Association. The 
Executive Council of the men’s society have been empowered to 
continue.their efforts until all the men are called out or the object 
in view is attained. The men boast that they expect that they 
will have attained their object in about a month hence.

days a week, and even with this restricted output supplies are in 
excess of requirements. At the pit mouth prices average about 
8s. 6d. to 9s. for best coals, 7s. to 7s. 6d. for seconds, 5s. 6d. to 6s. 
for common, 4s. 6d. to 5s. for burgy, 3s. 9d. up to 4s. 3d. for best 
slack, with common sortB to be got at 2s. fid. to 3s. per ton.

In the shipping trade there has been a considerable falling off, 
and the business doing at the ports in the Mersey is reported to be 
extremely small, with good qualities of steam coal offering at 7s. 
per ton for delivery at the high level, Liverpool, or the Garston 
Docks.

Harrow.—There is no variation to note in the quiet state of the 
hematite pig iron trade of this district. Business is very languid 
all round, and orders are slow in coming to hand alike from home 
and foreign consumers. The business in the hands of makers is 
comparatively large, but these is no probability of an increase at 
present, and it is observable that although some of the furnaces 
have been put out of blast, stocks have not materially decreased, 
while deliveries have been a low average. The value of hematite 
pig iron remains at a low point, 44s. per ton being the quotation 
for mixed parcels of Bessemer pig iron net at works, prompt 
delivery, while forge and foundry iron are quoted at 43s. per ton 
net. Stocks of iron held in warrants are large, and at most of the 
works in the district there is a very large accumulation of pig 
The steel trade is weak, and although makers are well sold forward, 
they are not for the moment receiving as many orders as represents 
the output of their works. The business doing in railway steel is 
still restricted, but it is thought large puchases will soon have to 
be made, especially on foreign account, while the action of the steel 
makers who aro combined for protection is gradually having the 
effect of bringing into the market orders for consignments of steel 
which have been withheld for a long time, but which must now 
sooner or later be placed in the hands of makers. There is no new 
feature to note in the shipbuilding trade, and no new orders have been 
booked. Finished iron is in poor request. Iron ore dull and prices 
low. Coal and coke quiet, and prices are low. Shipping very 
quiet. The engineering industries in the district are better off for 
orders than of late.

iron.

NOTES FROM LANCASHIRE.
(From our own Correspondent.)

Manchester.—The iron trade of this district still drags on in 
much the same depressed manner that I have had to report 
since the commencement of the year, with, so far as can be judged 
from present prospects, very little likelihood of improvement for 
some time to come. There is a continued absence of any weight 
of work given out, and large users of iron who have bought are, 
in some cases, not taking one-fourth of their deliveries, 
those who are in the market buy only very sparingly from hand- 
to-mouth. The result is that most of the pig iron makers—even 
where they are tolerably well sold on old contracts—are putting a 
considerable portion of their present production into stock, whilst 
very few of the finished ironworks are kept running more than 
•four to five days a week. Even where there has been a moderate 
amount of activity in the manufactured iron trade in connection 
with bridge and girder work, the bulk of the orders have gone into 
the North of England owing to the extremely low prices which 
Middlesbrough makers are now quoting, angle iron being delivered 
into this district at £5 2s. 6d., and good qualities of plates at 
£5 6s. fid., figures which neither Lancashire nor Staffordshire 
makers are able to touch.

There was again a very dull market at Manchester on Tuesday, 
with a general indisposition on the part of consumers to give out 
orders, whilst sellers of the common brands of pig iron show an 
increased willingness to book over the remainder of the year. The 
basis of quoted prices remains the same as last week, 41s. to 
418. 6d., less 2£, being the average prices asked for good qualities 
of Lancashire and district brands delivered equal to Manchester,

ever

THE NORTH OF ENGLAND.
whilst

(From our own Correspondent.)
During last week the price of No. 3 g.m.b. fell about 3d. per 

ton. Merchants, and also some of the makers, conceded this. At 
the market held at Middlesbrough on Tuesday last there was an 
unusually good attendance. Although the amount of business 
done was not large, the tone was less gloomy than it has been for 
some time, and no further reduction in prices was made. Merchants 
offered No. 3 for prompt delivery at 34s. 3d. per ton, but were less 
eager to sell at that figure than they were at the end of last week. 
For forward delivery they now ask 34s. 6d. Some makers are 
offering No. 3 at 34s. 6d. per ton for prompt delivery; but the 
principal firms will not accept less than 34s. 9d., and even demand 
45s. Forge iron is scarce, and the price is steadily maintained. 
For small lots the leading makers still ask for and obtain 33s. 6d.

There is no demand for warrants, although the price has been 
reduced to 34s. per ton.

In Messrs. Connal and Co.’s pig iron store at Middlesbrough the 
stock on Monday last was 50,982 tons, being a reduction of 337 
tons for the week. Their stock at Glasgow is increasing, the 
quantity held on Monday being 585,972 tons.

THE SHEFFIELD DISTRICT.
(From our own Correspondent.)

Before The Engineer reaches its readers the combined Coal- 
owners’ Associations of South and West Yorkshire—combined for 
this purpose only—will have decided to ask from the miners a 
return of the 10 per cent, advance granted in the end of 1882. 
There is no doubt whatever that this course will be taken, and 
there seems equally little doubt that the reduction will be resisted. 
During the busy times of 1871-2-3 wages went up by “leaps and
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2219. Constructing Beaters for Flour Machines, J. 

D. Tomlinson and T. Voss, Hochd.de.
2220. Hollers for Blinds, &c., E. Wright, Northamp

ton.
2221. Reverberatory Furnaces, T. L. Ellis, Glasgow.
2222. Jewelliry, T. Wilcox, Birmingham.
2223. Securing Slates to Hoofs, J. T. Gibson, 

London.
2224. Supplying Oil to Wicks, E. L. Fenby, Sutton 

Coldfield.
2225. Time-tables, W. Kloen, Birmingham.
2226. Ships’ Berths, &c., R. Harrison, Liverpool.
2227. Felloes, &c., J. Standfast, Taunton.
2223. Preserving Rain Water, A. Lovoll, Iligham 

Ferrers.
2229. Covers of Jugs, &c., J. Jarvis, Burslem.
2230. Automatic Cut-off Mechanism for Slide 

Valves, J. H. Tangye and W. Johnson, jun., 
London.

2231. Metallic ENCLosuREsfor Silos, Ac., W. Bayli< s, 
London.

2232. Water Velocipede, C. Blagburn, London.
2233. Lath .Backing for Plaster Work, H. Cleave, 

London.
2234. Steam Engines, E. Field, London.
2235. Valves, S. Smith, London.
2230. Variable Automatic Expansion Motion for 

Steam Engines, H. 8. Greenwood, Halifax.
2237. Bronzing Paper, Ac , R. F. Philips, J. Stern

berg, and T. L. Archer, Lond
2238. Protecting the Knees from Injury while 

Kneeling, E. Liunmere, Chiswick.
2239. Packing and Conveying Egos, W. Middloton, 

London.
2240. Bicycles, A. and A. Neilson, London.
2241. Photographic Shutters, Ac., F. W. Branson, 

London.
2242. Self-supporting Portfolio and Stand, P. T. 

Johnson, London.
2243. Preserving Fish in Fishing Smacks, A. 

Egestorff and L. Hermann, London.
2244. Speed Indicator, K. W. Hodges, London.
2245-. Blankets and Horse Clothing, G. L. Stocker.

—(J. Rroadhead, U.S.)
2246. IlAinand FibreCarding Machines, C. Gauntlet, 

London.
2247. Chimney-pot, J. Horne and S. Hollyman, 

London.
2248. Ironing, Ac., Fabrics and other Materials, If. 

Heslop, London.
2249. Removino Water from tho Ballast Tanks of 

Ships, Ac., W. B. Thompson, London.
2250. Portable Filters, F. It. Lipscombo, London.
2251. Twisted Iron Rod, R. Gigot and E. llUbner, 

London.
2252. Hydraulic Cranes, C. Davy, London.
2253. Beer Engines, T. F. Kelly, London.
2254. Carriage Jacks, W. It. Lake.—(A. J. Church, 

United States.)
2255. Preventing tho Fracture of Cylinders, Ac., cf 

Engines, W. R. Lake.—(/. Smeets, Belgium.)
2256. Lace, W. Lawrenco and I. Elliott. London.
2257. Skewers for Preparing, Ac., Fibrous Sub

stances, A. Wood, Middloton.—161/i Februury, 1885.

Shipments of pig iron from tho Tecs are im
proving. The quantity sent away up to Monday 
last was 52,310 tons, as against 41,071 tons in 
the same period of last month. Fully one-half 
of the above was sent to Scotland, and of the 
remainder a large proportion went to Germany.

Nothing new can be reported of the finished 
iron trade. The demand continues very slack, 
and the competition for the small orders which 
are from time to time given out is keener than 
ever. Prices remain about the same as quoted 
last week, viz.: Ship plates, £4 15s. to £4 17s. fid. 
per ton free on trucks at makers’ works; angles, 
£4 10s. to £4 12s. 6d.; and common bars, about 
£5. Payment, cash 10th, and less 2£ per cent.

At a meeting of the Cleveland Ironmasters’ 
Association, held at Middlesbrough on Monday 
last, it was decided to continue tho existing 
arrangement for restricting the make of Cleve
land pig iron. It was intimated that, unless the 
trade shows some signs of improvement shortly, 
steps will be taken still further to restrict the 
output.

The permanent way of the new Scarborough 
and Whitby Railway has been completed as far 
Robin Hood’s Bay, from the Whitby end.

The shipwrights, joiners, and smiths employed 
in the Wear shipbuilding yards came out on strike 
on the 19th inst., against a notice on behalf of 
the employers for a reduction of wages. The 
reduction asked for is from 2s. to 3s. per week, 
and is coupled with lengthened working hours, 
to take effect from Wednesday next. A deputa
tion of tho workmen affected had an interview 
with the Sunderland Shipbuilders’ Association on 
the 23rd. After considerable discussion, the 
employers agreed to withdraw their demand for 
an extension of hours, but adhered to that for a 
reduction of wages. It is expected that the men 
will agree to this compromise, and will resume 
work at once. They have, on sentimental grounds, 
a strong objection to any alteration of working 
hours.

THE PATENT JOURNAL.WALES & ADJOINING COUNTIES.
Condensed from the Journal of the Commissioners of 

Patents.(From our own Correspondent.)
The coal trade has again become easier, and a 

great falling off taken place with regard to foreign 
coaling depots.

I learn from one of the principal Cardiff shippers 
that the easy freights which have existed so long 
have led to the filling up of those depots in a most 
wholesale manner, and there must now be a great 
demand that would necessitate anything like 
brisk consignments from Wales. It was the easy 
freights, he maintained, and not Barry diplomacy, 
which led to this heavy stocking. Constantinople 
6s. 6d., Malta 7s. coal rates still continue. One 
of the most remarkable rates I note is that for 
foreign ore from Bilbao, 4s. 6d.! It is evident 
that this does not pay, and is only continued in 
working out contracts. There never was a better 
time for securing iron ore from Spain than at 
present, as the delivery price at Cardiff is 
down to about 12s. 6d. per ton.

In the present dull time of the coal trade, 
which I note as most visible in the house coal

amongst the 
collieries of the leading ironworks, great interest 
is being shown in organising against the Railway 
Rates Bill, and a very influential meeting is called 
for on Saturday next at Cardiff. The promoters 
intend to subscribe a substantial sum, so as to 
carry on an effective opposition. One of the 
principal points of the Bill is to legalise terminal 
rates, which, though exacted upon some lines, are 

lly understood as being illegal. This 
Mr. Pope showed the Taff Vale clearly some time 
ago, and since then this company have avoided 
terminal contentions, and compromised by a slight 
increase in another direction.

Our contemporaries, Nature and the Lancet, 
are exercising themselves of late on the question 
of our coal exhaustion, and it appears to be 
accepted that at the present rate of increase— 
namely, 3,000,000 tons annually—about 261 years 
would see the practical ending of coal working. 
But it would appear that this is too lenient a 
view, and that a progressive increase must be 
taken into consideration, which would reduce the 
time to 106 years.

The Lancet rather uncommercially suggests the 
prevention of foreign export! The present 
opinion amongst several of the prominent mining 
engineers of .Glamorgan is that the Rhondda 
Valley will be worked out in fifty years, when 
other Rhonddas will bo found—Taff Bargocd to 
wit. The deep measures of Monmouthshire arc 
in many valleys still virgin.

A strong company is about sinking to the 
West of Pontypridd. This will make three great 
and deep colliery speculations which will take 
some years to work before coal 
the bank.

I am glad to see that our capitalists in the coal 
trade are not discouraged by the present slack
ness. They know that it is only temporary— 
that, in fact, it is the result of the grand harvest 
we had in England last year. The farmers benc- 
fitted by this, but our coalowners did not. There 
was, for instance, a lessened import of some 
millions of tons of produce. This meant the 
lessened working of thousands of steamers and a 
great falling off in coal shipment and uses in 
bunkers.

In connection with our iron trade, I hear a 
whisper of a possible “ boom.” American advices 
report steady improvement, and a good authority 
there who announced the boom of 1877-8 pre
dicts another. Well, the Welsh steel makers are 
well posted to meet it. Immense stocks of 
material are in hand, and labour is abundant.

The Cyfarthfa Steel Works are employed upon 
a rail order. Many of the chief works are 
occupied at the usual half-time rate, and this, 
with improvements, keeps an appearance of 
briskness. Steel makers, it must be confessed, 
say that orders are very slow in coming in, and 
that the outlook is bad ; but when I see stocking 
carried on with energy, and immense sums ex
pended in modifications, the impression is strong 
that more hopefulness is felt than expressed.

In tin-plate there is a decided improvement 
going on. Prices are hardening, and the demand 
is on a steady increase. Last week a quantity of 
tin-plate was sent from Newport to Bilbao. This 
week from the Swansea district 1200 tons were 
sent to New York, 240 tons to San Francisco, 
350 tons to Italy, and a small cargo to Lisbon. 
A good feature about the trade is that while 
prices are stiff makers are very resolute in refus
ing to make forward contracts. Makers of best 
brands are very firm; buyers who waited until a 
low figure was touched are pressing.

There is no change at Treforest Works. These 
suffered from the preference shown of late for 
steel plate, but if no improvement can be found 
in “ spot ” eradication, I shall not be surprised at 
the old-fashioned plate again coming into demand 
—and this Treforest, with its excellent pig, could 
well meet.

Coal prices rule from 9s. 6d. to 10s. 6d. for 
colliery screened; No. 2 fetches 8s. 6d. per ton; 
No. 3, 9s.; small steam is in better demand at 
4s. 6d. best samples; moderately good yield, 4s.

Patent fuel is in brisk demand at Swansea and 
Cardiff. Swansea is particularly busy in this 
trade. Last week the shipping trade there was 
very active, and 130 steamers and sailers came 
into port. The Chamber of Commerce at Swansea 
is entering into arrangements for opposing the 
Railway Rates Bill.

I am glad to hear that there is a prospect of 
starting the Merthyr Wire Works again. The 
machinery there is of first excellence.

Newport is moderately busy; the export of coal 
last week was slightly in excess of 50,000 tons, 
and one cargo of rails for Calcutta—1800 tons— 
was sent off.

Ship repairing yards are well occupied, rates to 
France dull.

Pit-wood is coming in freely to the chief ports, 
and prices are in consequence easy.

The manager of the Ynysliir Colliery, the Test 
colliery, has found his way to America, but is to 
be sent for.

The Rhondda colliers and those of other dis
tricts arc holding meetings in order to assist the 
Birmingham gathering at the forthcoming national 
meeting of miners.

Mr. Walker is making satisfactory progress at 
Barry, and already the transformation is great.

*** It has come to our notice that some applicants of the 
Patent-office Sales Department, for Patent Specifications, 
have caused much unnecessary trouble and annoyance, 
both to themselves and to the Patent-office Officials, by 
giving the number of the page o/ The Engineer at which 
the Specification they require is referred to, instead of 
giving the proper number of the Specification. The 
mistake has been made by looking at The Engineer 
Index, and giving the numbers there found, which only 
refer to the pages, in place of turning to those pages and, 
finding the number of the Specification.

Applications for Letters Patent.
*#* When patents liavo been “ communicatod,” tho 

name and address of the communicating party are 
printed in italics.

17th February, 1885.
2140. Producing Designs on Reversible Fabrics, IV.

B. Robertson and VV. Walker, London.
2141. Compress Slide for Wire, Ac., G. P. Lcmprifcre, 

Birmingham.
2142. Magic Lantern Pictures, A. Cowan, London.
2143. Dough Mixing Machines, T., J., T., and J. 

Vicars, Liverpool.
2144. Displaying Advertisements, Ac., F. James, 

Dresden.
2145. Reading Lamps, S. Lawrenco and II. Tibbins, 

Birmingham.
2146. Electrically Operated Valves for Wastk-not 

Cisterns, Ac., M. Syer, Peekham.
2147. Automatic Brake, J. Chew, Blackburn.
2148. Soundino Apparatus, J. B. Ilaunay, Glasgow.
2149. Velocipedes, E. Marshall and G. Phillips, Aston.
2150. Presses for Extracting Oil, Ac., W. P. Thomp

son.— (F. Jourdan, France.)
2151. Rods for Cleaning Rifle Barrels, W. Light- 

wood, Birmingham.
2152. Yoke for Animals of Burden, J. Anderson, 

Monifieth.
2153. Hydraulic Cement, L. A. Brodo and T. T. 

Rankin, Glasgow.
2154. Draw Plate, J. Shaw, Halifax.
2155. Silos, J. S. Robertson, Glasgow.
2156. Towing and Anchoring Ships, Ac., J. McIIardy, 

Glasgow.
2157. Levelling, Ac., Sheet and Plate Metal, J. W. 

Britton, London.
2158. Artisicial Leather, E. M. Frceloy, London.
2159. Mechanism for Converting Motion, A. M. Clark.

—(J. E. Pencille and S. C. Rhodes, United States.)
216'J. Wall, Ac., Decorations, E. G. Colton.—(J. 

Klee, United States.)
2161. Treating Slurry or Slip, II. Faija, London.
2162. Electric Light Switch, A. P. Lundborg, 

London.
2103 Cuff Fasteners, A. M. Clark.—(J. J. Fay, 

United States.)
2161. Lifting Jacks, J. II. Johnson.-(P. Rousseau, 

France.)
2165. Electrical Batteries, J.T. Armstrong, Ilanloy.
2166. Stoves, M. Malvin and W. W. England, London. 
;167. Exhausting Sewer Gas from Sewers, Ac., M.

Malvin, London.
2168. Electrotype Plates, A. W. Marshall and tho 

American Press Association of Chicago, London.
2169. Purifying Coal Gas, A. Dempster, London.
2170. Sifting Machines, G. Waller, London.
2171. Handles for Knives, Ac., T. H. Heard, Shef

field.
2.72. Portable or Travelling Stool, E. Muller, 

Halifax.
2173. 1’urifyino Sea Water, T. Kay, Stockpoit.
2174. Makino Paper Boxes, L. A. Groth.—($. Jung- 

haus, Germany.)
2175. Fire-grate, L. A. Groth.—(Af. Bader, Austria.)
2176. Glove Fastener, L. A. Groth.—(A. Kohler, Ger

many.)
2177. Electric Arc Lamps, L. A. Groth.—(H. Piige 

and E. Fischinger, Germany.)
2178. Double Working Chain Stool, L. A. Groth.— 

(C. Ebcrliardt, Germany.)
2179. Walking-stick Umbrella, L. A. Groth.—(/. M. 

Tintorl, Spain.)
2180. Knittino Machines, L. A. Groth.—(0. F. 

Grosser, Germany.)
2181. Supports for Rock Drills, A. J. Boult.—(C. S. 

Westbrook, United States.)
2182. Making Fabric Gloves, J. Haines and A. Yates, 

London.
2183. Cleaning Sinks, Ac., A. J. Boult.—(i. 0. IIoiccll, 

jun., United States.)
2184. Fuse, F. Pfund and A. Schmid, London.
2185. Rock Drills, A. J. Boult.—(ft S. Westbrook, 

United Slates.)
2186. Press, H. A. Howman, London.
2187. Bell-work Fittings, R. G. Evsred, London.
2188. Magneto Call Bell Apparatus, H. T. O. Fraser 

and F. Young, London.
2189. Folding Gates, A. WT. L. Rcddie.—(IF. IF. Eost- 

wick, United States.)
2190. Obtaining Gas from Hydrocarbons, A. Gutcn- 

sohn, London.
2.91. Upsetting and Bending Metallic Objects, F. 

Jensen.—(Kjobenharn's Hcstcskofabrik, Denmark.)
2192. Stopper for Aerated Water Bottles, F. C. 

Roberts, London.
2193. Solidification of Phosphoric Acid, F. Barbc, 

London.
2194. Electric Railways, S. Pitt.—(Z. Daft, Few 

Jersey.)
2195. Conveyors, S. W. Rowell, London.
2196. Treatment of Tool Steel, R. Hadfield, London.
2197. Obtaining Motive Power, J. Martin, Richmond.
2198. Screw Presses for Extracting Oils, J. C. 

Thompson, London.
2199. Intermittent Siphon Apparatus, J. A. Bean, 

London.
2200. Sewing Machine for Stitching a Corrugated 

Strip on the Linino of Hats, Ac., W. F. Thomas, 
London.

2201. Preventing Railway Accidents, G. F. Redfera. 
—(J. Duboc, France.)

2202. Felt Hats, J. Eaton, London.
2203. Rock Drill Machines, R. Stephenson, London.
2204. Pencil Cases, C. E. Little, E. G. Johnson, J. 

Pulley, H. F. Stewart, and H. L. Symonds, London.
2205. Regulating the Admission and Exclusion of 

Light in Photographic Cameras, Ac., C. Groom- 
bridge, London.

2206. Producing Soluble Combinations of Certain 
Azo Compounds with Bi-sulphites, H. J. Iladdan. 
—(E. Frank and the Farbenfabriken vorn F. Bayer and 
Co., Prussia.)

2207. Scales, H. J. Haddan.—(fl. Watson, United 
States.)

2208. Preparing Animal Food, W. R. Lake.—(F. JF. 
Wisebrock, United Stales.)

2209. Bolster and Step Bearings for Spindles, W. R. 
Lake.—(J. A. Metcalf, United States.)

2210. Destroying Insects on Plants, Ac., C. T. 
Kingzett, London.

2211. Stirrups, E. Edwards.—(/. Pochet, France.)
2212. Fastening for Holding the Sleeves of Dresses, 

Ac., G. Harry and W. Herbert, London.
2213. Support for Carrying Rifles, G. Shepheard, 

London.
2214. Revolving Magazine Fire-arm, G. Shepheard, 

London.
2.15. Feed Mechanism for Chain-stitch Soling 

Machines, H. J. Haddan.—(C. Mansfdd, Saxony.) 
2216. Testing Quality of Flour, 11. J. Haddan.—(A. 

IF. Kunis, Saxony.)
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NOTES FKOM SCOTLAND.
(From our own Correspondent.)

There has been considerable animation in tho 
Glasgow iron markot this week. Not that thero 
has been much additional inquiry on the part of 
consumers, but a larger quantity of warrants than 
usual lias changed hands, in consequence of 
reports which, if correct, would considerably 
affect the condition of business. One of these 
rumours is to tho effect that a number of furnaces 
may probably bo damped out ere long, and 
another presages an improvement in the iron and 
steel industries of the United States. How far 
they are worthy of credit it is impossible to say ; 
but tho transactions hitherto resulting from them 
are for the most part purely speculative. During 
the week tho stock of pig iron in Messrs. Connal 
and Co.’s stores has increased by 2220 tons.

Business was done in the iron market on Friday 
up to 41s. 3Jd. cash. Monday’s market was 
quick, at 41s. Id. to 41s. 2^d. cash. On Tuesday 
forenoon warrants advanced to 41s. 54d., but 
subsequently receded to 41s. 3.Jd. On Wednesday 
tho market was fairly active at 41s. 3d. to 41s. 6d. 
cash. To-day—Thursday—the quotation further 
advanced to 41s. 7d., but this figure was not 
maintained at the close.

The market values of makers’ iron are:— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 
52s.; No. 3, 46s. 6d.; Coltness, 55s. and 50s. Gd.; 
Langloan, 54s. 6d. and 51s.: Summerlee, 51s. fid. 
and 51s.; Calder, 52s. and 46s. 6d.; Carnbroe, 
49s. and 46s.; Clyde, 47s. and 43s.; Monkland, 
42s. 6d. and 40s.; Quarter, 42s. and 39s. 6d.; 
Govan, at Broomielaw, 42s. 3d. and 40s.; Shotts, 
at Leith, 51s. 6d. and 51s.; Carron, at Grange
mouth (specially selected, 52s. 6d.), No. 3, 47s.; 
Kinneil, at Bo’ness, No. 1, 44s. 6d.; No. 3, 
43s. 6d.; Glengarnock, at Ardrossan, 48s. 6d. 
and 42s. 6d.; Eglinton, 43s. and 39s. Gd.; Dal- 
mellington, 47s. and 43s. 6d.

The engineering and ironfounding departments 
continue quiet. A few orders are coming to hand, 
but they are accepted at very low rates, and the 
tone of business does not indicate the least ten
dency towards improvement.

For steel the inquiry is satisfactory, considering 
the backward condition of trade, and the stee. 
works are steadily employed, although not, of 
course, to the full extent of their capacity.

The past week’s shipments of iron manufac
tures from Glasgow embrace three small loco
motives, valued at £5100, for Bombay; £4500 
worth of machinery, £3700 sAwing machines, 
£1800 steel goods, and £25,000 general iron 
manufactures. These figures indicate that the 
different branches of trade with which the goods 
in question arc connected are in a declining 
state. Had the decrease in shipments extendec. 
only over one or two weeks, it might have been 
supposed that it was accidental; but the repeti
tion of the small shipments week after week 
indicates that business is suffering a general 
relapse.

The coal trade is less active in all its depart
ments. For household use there was some addi
tional demand a few days ago, but owing to dull 
trade the working classes, who, of course, com
pose the great body of the consumers, are obliged 
to be content with limited supplies. The ship
ping trade has been quiet and decreasing in 
amount. In the past week between 13,000 and 
14,000 tons of coals were despatched from Glas
gow, 6729 tons from Troon, 9690 from Ayr, 2500 
from Grangemouth, 4523 from Irvine, and 2582 
from Greenock. Business is slackening in the 
Lanarkshire coalfields. At Leith it is reported 
that a good many inouiries are being received for 
coals for forward delivery, and that several con
tracts to meet these have been placed with west 
country coalmasters. The shipping trade at 
Burntisland is proving very disappointing to the 
Fife coalmasters. Some of their competitors 

• the south side of the Forth allege that the Fife 
masters have brought the dullness upon them
selves by their combination. The Fife coal
masters, on the other hand, attribute their 
want of success to the more favourable railway 
rates and arrangements on the other side of the 
Firth, and they are agitating for a reduction of 
harbour dues at Burntisland, or, in lieu of this, 
a decrease of carriage charged by the North 
British Railway from the collieries to the har
bours.

19th February, 1885.
225S. Fleshing, Ac., Hides and Skins, J. E. Dixon, 

London.
2269. 1’reventino Stoves from Cracking, T. Cudlipp, 

London.
2260. Adjustable Locking Spanner, W. G. Crosskoy 

and J. (J. Robertson, l’rior's Kenton.
2261. Books for Takinq Press Copies of Lexers, Ac.,

C. W. King, Southport.
2262. Recuperative Gas Burner, B. H. Thwaito, 

Tranmere.
2263. Water-tight Boxes, E. W. Bcckingsale, London.
2264. Automatic Safety Coupling, A. W. Tumor and 

T. Groatrlx, Birmingham.
2265. Attaching a Photographic Camera to a Tri

cycle, D. H. Cussonsaud W. T. Turner, Liverpool.
2266. Stereotyping, A. E. Kngg and F. Copies tone, 

Chester.
2267. Breech-loading Small-arms, W. II. Green

wood, Halifax.
2268. Differential Gearing, M. H. Smith, Halifax.
2269. Stopperino Bottles, F. A. Bird and J. B. Fonby, 

Birmingham.
2270. Incubators, W. Muir, Glasgow.
2271. Electric Current Meters, J. W. Swan, London.
2272. Coffer Dams, W. T. Creod and A. Causton, 

St. Leonard’s-on-Sea.
2273. Vent Peg, J. Hammond, London.
2274. Playing and other Cards, J. W. Hoffman, 

London.
2275. Ornamenting Gelatine, A. Mullord, London.
2276. Water Motors, S. S. Allin, London.
2277. Tightening Wire, J. C. Graham and K. W. 

Hodges, London.
2278. Gas Burners for Heating and Cookino, J. J. 

Royle, London.
2279. Charm or Appendage for Watch Chains, Ac., A. 

Wilcox, London.
2280. Increasing the Propelling Power of Ma

chinery, F. and A. Foulston, London.
2281. Driving Belts, A. G. Brookes.—(C. 0. Gthrckens, 

Germany.)
2282. Agricultural Manures, G. A. Jarvis, LondoD. 
2.83. Extractino Potash from Felspar or Felstone

Rocks, G. A. Jarvis, London.
2284. Slide Valves of Steam Engines, E. C. reek, 

Old Charlton.
2285. Frames for Mounting riiOTOORArus, J. Goodby, 

London.
2286. Trouser Strap for Riding, A. J. Emery, London.
2287. Electrical Accumulators, T. S. barney and 

A. S. Hamand, London.
2288. Pumping Highly Rarefied Elastic Fluids, 

A. G. Southby and F. D. Blyth, London.
2289. Crucible Furnaces, A. Wilson, London.
2290. Packing Eggs for Transport, H. R. Purvis, 

London.
2291. Coal Staiths, W. Price, London.
2292. Pulsometers, J. L. Berry, London.
2293. Combined Bedstead, Toilet - stand, Ac., G. 

Angus, London.
2294. Grease Traps, R. C. Fulton and J. Findlay, 

London.
2295. Magic Lantern Slides, R. L. Sleatcr, London.
2296. Navigating Canals, A. J. Boult.—(M. Rougucs, 

France.)
2297. Fire-escapes, A. J. Boult.—(A. de Elorriaga y 

Rivas, Spain.)
2298. Measuring Liquids, J. Fawcett, London.
2299. Regulating Draught in Furnaces, J. A. 

Macmeikan, London.
2300. Opening Aerated Liquid Bottles, H. Codd, 

London.
2301. Stoppering Aerated Liquid Bottles, H. Codd, 

London.
230J. Measuring Instruments, R. Montgelas.- (A. 

Priisker, Austria.)
2303. Firing Furnaces, <kc., C. D. Abel.—(J. and C. J. 

Haswell, London.)—1815. June, 1884.
2304. Decorating, Ac., Walls, J. A. Turner, London.
2305. Abdominal Belt, A. M. Clark.—(A/. Maintcnay, 

France.)
2306. Kitcheners, H. Hunt, London.

20 th February, 1885.

2307. Printing and Embossing, A., I., and R. Kay, 
Manchester.

2208. Dkivino the Spindles of Spinning, Ac., Machine?, 
J. Elce, Manchester.

2309. Preventing Ships from Foundering, Ac., F. r. 
Warren, Cosham.

2310. Decorating Glass Articles, J. Northwood, 
Kingswinford.

2311. I'nEssiNO or Ironing Fabrics, W. Bash and M. 
A. Prenslan, Liverpool.

2 <12. Hot Water SurPLY Apparatus, J. Butterworth, 
Manchester,

is struck and on
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2217. Producing Designs on Fabrics, W. Ireland and 

J. E. Thurman, Manchester.
2218. Wire Letter Rack, A. E. Busby, Birmingham.



stantially as specified. (4) The combination, with an 
anvil, of a torpedo magazine below the anvil, a spring 
to raiso the torpedo, a slide for receiving such 
torpedoes, an exploder, a cap covering the slide and 
provided with an opening for the insertion of tlio 
torpedoes, and a cover for such opening, substantially 
as specified.
310,736. Electric Arc Lamp, Sidney H. Short, 

Denver, Colo.—Filed January 31,si, 1S84.
Claim.—(1) In combination, with the coils of 

electric arc lamp, the fixed and movable cores formed 
with inclined faces, which faces are in planes parallel 
with each other, as set forth. (2) In an electric arc 
lamp, and in combination, coils of larger and 
smaller wire, as described, cores suspended from a 
lever, a clamp connected to said lever to raise the 
upper carbon holder, and gripping mechanism, sub
stantially as described, adapted to drop the said 
carbon when the arc is unduly increased. (3) In com
bination, substantially as described, the coils of 
larger and smaller wire, the suspended cores, the 
pivotted lever Z, carrying a clamp adapted to raise 

upper carbon holder, the rod E, lever II, clamp 
lever G, mechanism for turning rod F into and out of 
connection with lever IT, springs for the levers Z and 
II, and means for limiting the movements of lever II.
(4) A lever pivotted in the manner represented, in 
combination with the movable cores, wedgo, ring, and 
rod F, substantially as and for the purpose set forth.
(5) In combination with the carbon holder A, the
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lever Z, and suspended c< res of tho electro magnets, 
one having smaller and tho other larger wlies, as 
described, and with a spring 4, tho ring O and tho 
wedge V, pivotted on tho lever Z, and projecting up- 
* ard against tho carbon holder, all substantially as 
il< cribed. (il) In cninbiiiati'in with tho rod I’ and tho 
lovor Z, tho lover II, spring U, adjusting scrows, and 
the clamping lovor O, tho lever K, and armature L, 
and tho spring and link connection of the lever K, all 
substantially as described. (7) In combination with 
clcctro-inagncts having coils of wiro of different size, 
a lovor connoctod to tho movable cores, and moans 
thereon for separating tho carbons, a■ 
for lowering tho upper carbon, 
ting tho grip of tho lowering lever, and an armatnro 
(i, opposite tho fixed eoro of the cloctro-magnet, 
having tho larger wiro, and connections between said 
ruagnot and tlio catch bar, all substantially as de
scribed.

grinping lovor 
rod for opera-a catch
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South Kensington Museum.—Visitors during the 
week ending I’eb. 21st, 1885 On Monday, Tuesday, 
and Saturday, free, from 10 a.m. to 10 p.m., Museum, 
11,134; mercantile marine, Indian section, and other 
collections, 2709. On Wednesday, Thursday, and 
Friday, admission 6d., from lOa.m'to 4 p.m., Museum, 
1539; mercantile marine, Indian section, and other 
collections, 203. Total, 15,385. Average of 
spending week in former years, 14.369, Total from tho 
opening of the Museum, 23,767,118.
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2313. Sanitary and other Pipes, <fcc., R. and W. Wel- 

ford, and J. Scott, Sunderland.
2314. Seating Cloth for Upholstery, G. P. Lee, Man

chester.
2315. Wood-cutting Machines, J. Bewick, Sunder

land. .
2316. Traps for Snaring Animals, <Sic., G. D. Wood, 

Wolverhampton.
2317. Wire Netting Machines, E. S. Bond and S. W. 

Johnson, Birmingham.
2318. Promoting, &c., Combustion in Fireplaces, II. 

Walker, Birmingham.
2319. Water Pipes, &e., T. G. Normanton, Barrow-in- 

Furness.
2320. Steam Safety Valves with Pressure Gauge, I. 

and S. Smith, Nottingham.
2321. Mowing and Reaping Machines, S. B. Bamford, 

Uttoxeter.
2322. Self-stopping, Warping, &c., Machines, P. 

Brimelow, Bury.
Soldering Irons, G.

tho tie wires or hinges E, and the post Cl, substan
tially as specified, for tho purpose set forth. (2) The 
latch lover LI, having an open slotted end for engaging

[310.40871

2408. Ventilating Sewers, &c., C. Harvey, Preston.
2409. Couplings of Railway Wagons, &c., T. Mitchell, 

Keighley.
2410. Water, &c., Pressure Engine, J. Alilstedt, 

London.
2411. Dynamometers, A. Budenberg.—(Scheffer and 

Budenberg, Germany.)
2412. Sash Cased Window, J. Tulloch, Inverness.
2413. Connecting the Spokes, &c., of Wheels, J. 

Powell, Cornwall.
2414. Sliding Rackets for Displaying Meat, &c., T. 

E. Gabbedey, London.
2415. Dobby or Shaft Machine for Weaving, J. 

Southworth and J. R. Smith, Preston.
2416. Cap Spinning Machinery, E. J. Oates, Halifax.
2417. Studs, &c., for Roving, &c., Machinery, E. J. 

Oates, Halifax.
2418. Braking, <fec., Tram-cars, J. Mcllardy and J. 

McGruther, Dollar, N.B.
2419. Engines, J. Lapsley, Glasgow.
2420. Registering Water, &c., II. Thomas, Longton. 
2121. Increasing the Width of Woven Fabrics, J.

Dykes, Bury.
2422. Condensers, J. B. Edmiston, Walton.
2423. Folding Paper, G. A. Wilson, Liverpool.
2424. Girders, T. Dykes, Glasgow.
2425. Attaching Metal Ends to India-rubber 

Springs, 11. Woatherill, Manchester.
2426. Disconnective Compound Steam Engines, J. F. 

Rankin and M. Rankin, Glasgow.
2427. Fancy Yarns, G. A. J. Schott, Bradfoi’d.
2428. Velveteens, G. A. Slders, A. Wright, and E. 

Iladfield, Manchester.
2429. Cab Saddle Screws, 8. Crosbeo, Birmingham. 
2480. Embossing in Relief, J. Tulloch, Inverness.
2431. Harness Buckles, E. Adderley, Walsall.
2432. Buffer Attachments, J. Holmes, Kingston- 

upon-Hull.
2433. Anti-friction Roller Supports, T. Robbins 

and E. Fronch, Birmingham.
2434. Foot Pedals for Bicycles, <fec,, E. J. Spink, 

Halifax.
2435. Cleaning Boots and Shoes, W. 1. Last, London.
2436. Soft Pedal Mechanism for Pianos, I). F. Down

ing, Woolwich.
2437. Rails and Fastenings for Railways, W. B. 

Quelcli, Croft.
2438. Fixing tho Necktie, A. Adoy, London.
2489. Hansom Cabs, E. E. Allen, London.
2440. Lamp Burners, J. Dyer, London.
2441. Corsets, E. Roso, London.
2442. Loose Pulley Boot Lace Hook, J. E. Bannister, 

Lewisham.
2448. Oroanh, II. Willis, London.
2444. Tandem Velocipedes, J. Whito and J. Anbury, 

London.
2445. Coal-cutting Machines, G. McPherson and G. 

McPherson, jun., London.
2446. Van Brakes, II. P. Dunn, London.
2147. Torch, H. J. lladdau.—(7. Dax, Germany.)
2148. Cultivators, G. Mollor and it. M. Rowloy, 

London.
2449. Dressing Tin Ores, J. Edwards, G. W. Ilnnnani, 

and F. II. Lyoll, London.
2450. Indicating Names of NkxtStationh in Railway 

Carriages, J. Kendal and M. Laval, London.
2451. Panels and IIancinos, M. L. A. Brossac, Lon

don.
2452. Brake Apparatus for Lifts, Ac., II. H. Lako.— 

(Messrs. 1Virth and Co.
2453. Ventilators and 

T. MoHsongor, London.
2154. Raising and Lowering Wbioiits, R. F. Ander

son, London.
2155. Regulating Temperature in Dwellings, A. B. 

Will way, London.
2456. Controlling tho Discharge of Liquids, C. D. 

Abol.—(A. Kaiser, Swilzerlaml.)
2457. Ladders or Steps, J. Campbell, London.
2<68. Electro-telephonic Receivers A. A. Campbell- 

Swinton, London.
2159. Filling and Closing Rotti.es, J. ridlllps, 

London.
2100. Booth and Shoes, J. Ilorrott, London.
2161. Knitting Machines, G. F. Rodforn.—(J. Traill. 

France.)
2162. Reversible Machine for Cleansing Foot-paths, 

Ac., E. C. B. Tudor, London.
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2323. Oulton, Liverpool.
2324. Extinguishing Apparatus for Lamps, W. G. 

Richardson, London.
2325. Armatures for Dynamo-electric Machines, F. 

Wynne, London.
2326. Attaching Door Handles, J. E. Smith, London.
2327. Suction Valve for Artificial Teeth, J. O. C. 

Phillips, London.
2328. Armatures of Electro-magnets, J. Stephen, 

Glasgow.
2329. Sugar, J. Laidlaw, Glasgow.
2330. Revolving Lamps, A. C. Henderson.—(P. Lauras, 

France.)
2331. Automatic Fire Extinguishers, T. Witter, 

London.
2382. Gas Pressure Regulators, C. Ulbrich, London.
2333. Detachable Handle Bar for Velocipedes, G. 

Woodcock and W. Phillips, London.
2334. Cartridge Oases or Shells for Small-arms, B. 

G. D. Cooke, London.
2335. Telegraphing from Light Ships, Ac., to the 

Shore, J. H. Barry, London.
2330. Safety Bottle Box and Drainer, W. Shepherd, 

London.
2337. Fire-arms, L. Armanni, London.
2388. Treating Steel Ingots, J. Gjors, London.
2339. Blown Glass Bottles and Moulds, E. M. 

Knight, Halifax.
2340. Blown Glass Taps and Moulds, E. M. Knight, 

Halifax.
2341. Clip with Buckles for Holding tho Tongue of 

Stirrup Leathers, T. Ilothorington, London.
2342. Screens for Sifting Coal, E. Lyall, London.
2343. Self-acting Clip for Stretching, Ac., Trousers, 

If. Walker, London.
2344. Water-tight Metallic Cars, J. Imray.—{La 

Sociiti II. Lejebvre el Compagnit, France.)
2845. Filtering, L. A. Groth.—(C. Piejke, Germany.)
2346. Reflectors and Fittinos, T. II. Collins, London.
2347. Graduated Chemical Measures, Ac., J. J. 

Hicks, London.
2348. Securing Elastic Bands to tho Covers of 

Pocket-books, Ac., F. Wicli, London.
2349. Truck and Ladder, A. M. Clark.—(J. C. I.owen, 

United States.)
2350. Magnetic Compasses, A. M. Cl irk.— (Messrs. 

Favi, Paride, ami Co., Italy.)
2861. Pneumatic Railway IBrakich, J. II. Johnson.- 

(/.. Soulerin, France.)

m
L

with the staples F Fi on opposite sides of tho post C, 
in combination with tho gato framo and tho connect
ing wire G, substantially as specified, and for tho 
purpose sot forth.
310,681. Mechanism for Operating Fan Blowers, 

John G. Hoffman, New York, and George Weber, 
Brooklyn.—Filed May 22nd, 1884.

Claim.—(1) The combination, with tho driving 
shaft and pulley or wheel, of a gear wheel or pinion 
loose on said shaft, and a rocking frame provided with 
a segment gear engaging with said gear wheel or 
pinion, a clutch connection betwoon said gear wheol 
or pinion and shaft for turning the shaft in one direc
tion only, and hearings for said shaft capablo of 
adjustment to adapt said gear whoel or pinion to said 
sogment gear, substantially as horein described. (2) 
Tho combination, with tho driving shaft and its 
pulley or whoel, of a gear wheel or pinion looso 
shaft, a rocking framo provided with a sogment gear 
engaging with said wheel or pinion, said gear or 
pinion and sogmont being provided with smooth

on tho
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, Germany.)
Chimney Cowls, G. J.

21st February, 1885.
2352. Filtration and Purification of Fluids, J. G. 

Lorraln, London.
2353. Securing Bracelets, Ac., J. Cheshire, Hockley. 
2364. Substitute for Leather, A. Anderson, Paris. 
2355. Condensers of Motive Power Engines, W. J.

D. Walker, London.
2:'56. Vertical Boiler, E. C. Froom.—(P. /. Kalash- 

nikoff, Russia.)
2357. Petroleum or Liquid Hydrocarbon Burners, 

.T. Roots, London.
2358. Safety Check Bolt for Wheels, T. A. Aston 

and G. H. Hands, Birmingham.
2359. Saddles for Velocipedes, W. Woolloy, Bir

mingham.
2360. Protracted Set-square, II. A. Flotelicr, 

Gravesend.
2361. Self-discharging and Righting Wagon, Ac., J. 

Kitto, A. Paul, and R. R. Naucarrow, Llanidloes.
2862. Steam Engines, W. S. Sutherland, Liverpool.
2863. Treatino Dough, T. Vicars, son., J. Vicars, sen., 

T. Vicars, jun., and J. Vicars, Jun,, Liverpool.
2364. Water-closet Seats or Covers, P. J. Hanway, 

Dublin.
2365. Producing Parquet Flooring, Ac., F, Fodany, 

London.
2866. Entrenching Implement, G. G. Purchos, Ports

mouth.
2367. Christmas and otlior Greeting Cards, J. F. 

Bennot, London.
2368. Perambulators, Ac., J. Darling and D. Osborno, 

Glasgow.
2369. Lubricators, E. Rost, London.
2370. Lubricators, W. J. L. Stewart, London.
2371. Striking Work for Clocks, Ac., C. Hahlwog, 

London.
2372. Measuring the Pitch of Screw Propellers, W. 

Kinloy, Liverpool.
2878. Flushing, B. Gordon, London.
2374. Securing Labels, Ac., T. J. Walsh and W. Lovett, 

—(T. A. Martin, Calcutta.)
2375. Safety Bicycles, P. T. Hill, London.
2876. Steam Stef.rino Gear for Ships, J. P. Wilson, 

London.
2377. Syringes, R. Park, London.
2378. Gas Stoves, J. F. Allan and J. Ramsay, London.
2379. Special Letter-press Printing Machines, D. 

Carlaw, London.
2380. Lubricators, J. Steven and T. Burt, London.
2381. Producing White Oil from Black Oil, Ac., M. 

Ayrton, Halifax.
2382. Temples for Looms, W., H. E., and J. C. Lupton, 

London.
2383. Metallic Sleepers, Chairs, Ac., W. S. Davy, 

Sheffield.
2384. Watches, Ac , T. Barry, London.
2385. Buttons. Ac , J. B. Lallouettc, London.
2386. Tandem Velocipede, II. J. Hudson, London.
2387. Refrigerating Apparatus, J. Imray.—(A. 

Fixary, France.)
2388. Paying Out, Ac., Submarine Electric Tele

graph Cables, W. C. Johnson and S. E. Phillips, 
London.

2389. Continuous Automatic Pressure and Vacuum 
Drake Apparatus, E. Restieaux, London.

2390. Lamp Suspension, F. T. Sale, London.
2391. Polishing, Ac., Steel Rollers, II. J. Haddan. 

—<Use her Wyss end Co., Germany.)
2392. Tea-pots, Ac., A. G. Dowler, London.
2393. Files for Filing Letters, T. Walker and W. M. 

Perry, London.
2394. Producing Motive Tower, W. T. Whiteman.— 

(I. Ramboux, Belgium.)
2395. Resistance Boxes, G. A. Nussbaum, London.
2396. Velocipede Saddles, L. Schmetzer, London.
2397. Lubricators, A. J. Boult,-(F. L. McGahan,

United Stales.) ’
2398. Signalling on Railways, W. Edmonds, London.
2399. Brooch and Flower Holder, H. J. Davis, 

London.
2400. Motor for Tricycles, W. Turnbull, London
2401. Moulding Screw Threads, H. Codd, London.
2402. Aerated Beverage, I. R. Sharpe, London.
2403. Preserving or Curino Flesh and Fish, W. G. 

Gard, London.
2404. Closing the Mouths of Gas Retorts, J. F. 

Braidwood, London.
2405. Buckles, W. R. Lake.— (C. A. Mann and T. B. 

Sheldon, United States.)
2406. Valves for Water Basins, Ac.,W. R, Lake.—(H. 

S. Lord, United States.)
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adjacent heaving surfaces, and a clutch connection 
between said gear-wheel or pinion and said shaft for 
rotating said shaft in ono direction only, substantially 
as herein described. (8) Tho combination, with tho 
driving shaft and pulley or wheel thereon, of a rocking 
framo and hand lever, and devices, substantially such 
as described, for rotating said shaft, an internally 
ratelict-toothed wheel upon said shaft, and a hand 
crank depending from said shaft and having a pawl 
capable of engagement with said internally toothed 
ratchet wheel, substantially as heroin sot forth. (4) 
Tho combination of tho shaft D and pulley Di, nnd a 
wheel fast on said shaft and provided with the internal 
ratchet teeth el, nnd tho gravity crank G, and gravity 
pawl **, substantially as herein described.
310,688. Car Wheel, Joseph G. Lafontaine, Cham

plain, N.J.—Filed September 15th, 1884.
Claim.—In a car wheel, tho combination of the 

chilled cast iron rim inclosing a wrought iron band

SELECTED AMERICAN PATENTS.
(From the United States’ Patent Office Official Gazette.)

310,363. Steam Engine Governor, George W. Bigelow, 
New Haven, Conn.—Filed September 1st, 1884.

Claim.—(1) The combination 
ongine, a disc or plate made fast to said shaft in a 
plane at right angles to its axis, a slido movable in 
guides on said plate and at ltko right anglos to said 
shaft, nn exccntric attached to or made a part of said 
slide and so as to move with it, a pair of levers hung 
to said plate to swing in a plane parallel therewith, 
ono arm of each lover weighted and free, tho other arm 
arranged to bear upon said slido, and a spring to 
resist tho movement of said slido under the outward 
swinging movement of tho weighted arms, substan
tially as described. (2) Tho combination of the shaft 
of tho engine, a plate or disc made fast to said shaft in 
a plane at right angles to its axis, a slide movablo in 
guides on said plate and at liko right angles to said 
shaft, an excentric attached to or made a part of said 
slido and so as to move with it, a pair of levers hung 
to said plate to swing in a piano parallel therewith, 
ono arm of each lover weighted and freo, tho other 
arm arranged to bear upon said slide, a spring to

of tho shaft of the

1310,688J
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with the crossed wrought iron spokes and cast metal 
hub, substantially as specified.
310,717. Torpedo Railway Signal, Timothy G.

Palmer, Schultzrille, N. Y.—Filed January 21 st, 1884.
Brief.—Tho torpedoes, fed up by a spring from a 

magazine in tho base block attached to the rail, are 
received ono by one in the jaws of a sliding piece and 
carried forward over an anvil beneath a hammer 
placod in the path of tho wheel trend and backward 
out of tho way of the hammer as a switch with which 
it is connected is shifted, the sliding piece carrying 
tho same torpedo until exploded. As tho sliding 
piece reciprocates, cams thereon, acting upon a lever 
which is arranged abovo tho sliding piece and engages 
lugs on the hammer, raiso and lower the hammer. A 
removable cover is provided, through a capped open
ing in which the magazine may be charged. Claim.—

[310,363]
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Inresist the movement of said slide under the outward 
swinging movement of the weighted arm, and an 
auxiliary spring in adjustable connection with said 
slide, substantially as described. (3) The combination 
of tho shaft A, the disc or plato E, fixed thereto and 
in a plane at right angles to the shaft, carrying guides 

the slide D, arranged and movable in said guides, 
the excentric B, attached to or made a part of said 
slide, a pair of levers hung to said plate and so as to 
swing in a plane parallel therewith, the longer arm G, 
provided with a weight at its outer end, the shorter 
arm I, turned inward to bear upon one end of said 
slide, and a spring arranged to resist the movement 
of the slide under the outward throw of the weighted 
end of tho arm, said slide constructed with a slot to 
permit its movement in guides at right angles to 
shaft, that end of the slide opposite the end upon 
which ihe shorter arms of the lever bear made heavier 
and so as to form a counterbalancing weight, substan
tially as described.
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a a, (1) The combination, in a danger signal, of an 
anvil upon which the torpedo can be oxplodcd, a slide 
to move the torpedo, an exploder, a cap for holding 
the same, and a cam lever acted upon by the slide for 
raising the exploder before passing the torpedo under 
it, substantially as specified. (2) The combination, in 
a slide connected with a switch or other moving 
device, a torpedo holder placed below the slido and 
below the level of the track, an anvil, an exploder, 
a cap to hold the exploder and to cover the slide, and 
a lever or cam between tho slido and the exploder to 
raise tho exploder before passing the torpedo beneath 
it, substantially as specified. (3) Tho slide receiving 

endwise movement and having a jaw for receiving 
the torpedo, in combination with anv anvil upon 
which the torpedo rests, an exploder, a lever receiving 
its motion from the slido and by which tho exploder 
is raised or loured, and a cap covering tho slide, sub

file
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310,408. Gate, Gideon Gibson, Union Township, 

Union County, Iowa.—Filed January 28lh, 1884. 
Claim.—(1) In a gate, tho wires A, having spring 

coils A1, in combination with tho framo pieces B B>,
23rd February, 1885.

2407. Oil Cloths, II. S. and I, H. Storey, London.
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