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GLASGOW CABLE

SUBWAY AND
TRACTION.

(Continued from page 40,)

We commence the publication this week of the
details of the cable machinery by reproducing on
the two-page plate, the elevation and plan of one of
the main engines, with details of the cylinders and
valves, while on this and the following pages the
engine framing is shown, and on page 96 the valves
and valve gear are illustrated. The cylinders of the
main engines are 42 in. in diameter by 6 ft. stroke,
the bodies being cast with a special mixture, twice
melted, and containing equal parts of picked scrap,
No, 3 Scotch pig, and cold-blast iron (Blaenavon),

nection with an automatic knock-out gear, which  flaf
connecting-rod is 16 ft. 6 in. in length, two and

will be referred to later,

The pistons, which are shown on Figs. 108 and
112, are 12 in. deep, of special iron like the cylinders,
box section, well ribbed, but light, with liberal solid
rubbing surface and Buckley's packing rings of
recent design. The stuffing-boxes have ‘¢ elastic ”
metallic packing. The glands and neck bushes are
lined with phosphor-bronze, and oil glands are fitted
in front of the main glands. The piston-rods are of
Siemens-Martin steel, having, like all other shafts,
pins, and forgings, a rather larger percentage of car-
bon than usual, in order to secure good hard working
surfaces. The dimensions and mode of attachment
to the piston and crosshead are shown in Fig. 108,
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36 in. by 19 in., with four flat oil grooves. The

three-quarter times the length of stroke ; the dia-
meter at the crosshead end is 8 in., at the crank
end 8} in., and in the middle 10 in., the body
being turned to a parabolic curve. The crankpin
bearing is 13 in. by 13 in., the crosshead bearings
(two) are 8 in. by 8in. each; the bolts at the
crosshead end of mild Siemens steel are 3} in. in
diameter, and at the crank end 4} in. in diameter.
The crank (Fig. 105) is 356 in. in diameter over
the large boss, and 26 in. over the small boss,
the web being 114 in. deep. The depth of the
large boss is about 13} in., the large eye being
bossed to the front to reduce stresses, and the con-
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Fiags., 116 1o 120. FramiNnGg OoF CABLE HAULAGE ENGINE FOR GLASGOW DISTRICT SUBWAY.

producing a strong and very close-grained cylinder
metal. The completed cylinders were subjected to
a hydraulic pressure of 200 1b. to the square inch.
The valve chambers, it will be seen, were cast
with the cylinder bodies, and the steam jackets are
formed by separate liners (Fig. 108). The front
and back covers are also jacketed, and every pro-
vision is made for complete and automatic drainage
of the several sections. The outer surfaces of the
Jackets and covers are thickly coated with non-
conducting composition, over which is fitted timber
lagging, an air space being left between the lagging
and the composition. The covering is finished all
over with blue planished steel, and the corners with
polished steel angles. Steam for the jackets is
taken from the mains on the boiler side of the stop
valves, which are fitted with pilot valves to facili-
tate opening and closing, and with hand gear and
wheel, brought down to a convenient level. = Over
the stop-valves are butterfly throttle valves, which
are set full open, and only come into use in con-

The rods. are extended through the back cylinder
covers, close to which are fitted strong brackets,
with phosphor-bronze half-bushes 21 in. long, to
assist in' bearing the weight of the piston and rod
(Figs. 104 and 105). The tail-rod provides a means
of compounding the engines, but in the meantime,
for cable driving, the advantages of the engines
in their present form are many: they are simple
and durable, give good results through a wide
range of loading, while the mechanical efficiency,

owing to ‘the long stroke and small number of

moving parts, is higher than for any other type of
engine. | ' | |

The crossheads are of Whitworth fluid-com-
pressed steel of the' type now wusually : em-
ployed on high-class marine engines, with double
gudgeons. forged in one with the boss;- the
piston-rod end passes through and is secured
by a nut. The piston-rod is tapered down from
7% in., at the rate of 1in 12, and the screw is 64 in.
over the threads,

116 to 119.
The guide slipper surface is'

necting-rod no more than clears the boss. The
large eye is bored to 194 in. in diameter. The
crankpin is of Whitworth steel, 13 in. by 13 in. at
bearing, increased to 13} in. in the boss. The
shaft is of Siemens-Martin steel also high in carbon,
the length being 13 ft. 7 in. - The diameter in the
crank eye is 194 in., while the bearings are 19 in.
by 32 in.; at the eccentric sheaves and governor gear
the shaft is 20in. in diameter ; at the flywheel boss
22 1., tapering in the after end dowhn to19in. The
reducing curves are of 1} in. radius. - The flywheel
1s 2D ft. in diameter, is built up,. about 50 tons in
weight, and the margin of strength in dowells,
cotters, and bolts is very:liberal, giving ample
security when the wheel is running at the maximum
normal speed: of 55 ‘revolutions . per minute.
Knock-out gears prevent any further increase of
speed.

The engine framing is illustrated in detail by Figs.
| It is composed of two principal cast-
ings, and is made exceptionally stiffand strong. The
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forward end has a bearing on the foundation not
only under the main pedestal, but continuously to
a point well under the guide bars. In addition a
strong cast-iron sole-plate placed below this part
of the main frame, extended in front to include
the crankpit and forward end of guide bars, pro-
vided with a raised ledge all round, and made quite
oil-tight, prevents the attacks of oil in this im-
portant part of the foundations, which, it will be
remembered, are all of concrete. Similar precau-
tions are taken under all important pedestals, and
extra large oil catchers are provided not only
directly under the bearings of pedestals, but at the
bases of their sole-plates, so that there is no excuse

eccentric-rods, these arc worked by gearing as
shown on the elevation and plan of the main
engines (Figs. 104 and 105). A bevel wheel
fitted on the crankshaft drives a pinion on
|the end of the valve gear shaft ; this shaft runs
close to, and parallel with, the main frame, driving
first the main governor, then the eccentric shaft,
both of which are carried in a frame fixed near the
cylinder, The second pair of bevel wheels driving
the eccentric shaft, are similar to the first, bringing
the speed back to that of the crankshaft, and the
arrangement, which is now generally used for large
horizontal mill engines, takes 20 ft. from the length
'of transmission by rods, at the same time permit-
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Cortiss VALVES AND DOBSON

Fieas. 121 To 127.

for allowing the foundations to become saturated.
in diameter by

the outer pedestal resting on the sole-
The bushes are of cast
steel, lined with magnolia metal, made in four sec-
tions, with double wedge adjustments, bearing on
the whole outer surfaces of the side bushes. The
oil supply is visible, and continuous by means of

The main bearings are 19 in.

32 in. long, the .
plate of the main shafting.

circulating pumps.

The valves and the gear
to 127, and that so fully
necessary. They are of the

double-ported. The _ L
and the exhaust below, as is usual. They

distribution of steam, and the
95 per cent. of the admission stroke.

of t

are illustrated by Figs. 121
that little description is
Oorliss type, and are
steam valves are on the top
are
operated by separate eccentrics to insure the best

exhaust begins at

In view
e long piston stroke, and to shorten the

Trir GEAR FOR Grascow CABLE HAvrnAGE ENGINE.

ing the eccentrics to be reduced to moderate
dimensions. In examining American engines Mr.
Morton was particularly struck by the perfect and
almost silent action of the Corliss valve gears, and
attention was particularly drawn to this matter in
his specification. The Dobson trip gear, for which
Messrs. Yates and Thom hold the sole license for
England, was adopted, and with some minor im-
provements, gives very satisfactory results in the
Glasgow engines. The beauty of the performance
is slightly marred by the apparently inevitable
noise made by the gearing driving the eccentrics,
and this is the one objection to the use of valve
gear shafts in place of long eccentric-rods.

The Dobson gear is simple and easily maintained.
The steam eccentric drives a well-guided sliding
bar, at each end of which is fixed the small tripping
frame with its debent, and the usual tripping lever,

whose position is determined by the governor,
Within the tripping frame slides a square hollow
trunk which is one with, and an extension of, the
cylindrical trunk of the dashpot piston ; the driving
stop is secured to the top of the square trunk,
The detent for each end falls quietly into gear
just before the beginning of the steaming stroke for
that end, and the whole gear for that end is driven
forward until the angularity of the tripping lever
raises the detent, and the valve is closed by the
dashpot spring. The detent faces are made very
wide ; the depth of engagement can thus be reduced
to {4 in., and tripping is effected with the smallest
possible resistance.

A ‘“knock-out ” attachment operated by the
main governor prevents the engagement of the
detents, entirely cutting off the steam supply and
stopping the engine immediately the speed exceeds
a desirable maximum ; further, lest any derange-
ment of the main governor gear should prevent
this knock-out gear from coming into operation, a
second small safety governor, shown on the general
plan and elevation of the engine, and driven quite
independently of the main governor, brings into
action a ‘‘knock-out” fitted to the throttle valve
on the main steam pipe already referred to, so that
fair precautions are taken against racing, which

1 might tend to burst the 50-ton flywheels, or to

cause trouble on the track.

Provision has also been made for running the
main engines backwards. The eccentric sheaves,
instead of being keyed up on their shaft, are
bolted hard up against a large collar forged solid
with the shaft ; on this collar double driving stops
are provided for steam and exhaust eccentrics. 'IED
change the direction by this means, requires
only a few minutes’ time, but the provision may
be useful in the event of a block on the track,
Apart from this, however, the barring engines,
already described, are powerful enough to turn the
main engine machinery and cables either backward
or forward at a speed of two miles an hour, and can
be brought into use the moment the main engine
has been brought to rest.

As already stated, a shaft extended from the
main gear of the barring engine, drives a further
train of gear engaging with an internal spur ring on
each flywheel. By this means the main engines
may be brought into position for starting, and the
engine which is not in use can be easily handled
for examination and repairs while the other is at

work,
(70 be continued. )
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THE CHICAGO DRAINAGE CANAL

(Continued from page 44.)

THE proposal to make a new outlet for the great
chain of lakes, or to restore what was possibly the
original line of discharge, involved considerations
of far more than local interest, of little less indeed
than national importance. For the inland seas of the
North American continent possess an incalculable
commercial value, and anything that could affect
their level, and general »¢gime, might bring ruin
upon vast districts 1000 miles away, paralyse indus-
tries built up with prolonged labour and at vast
cost, and set restricted limits on the movements of
a prodigious mercantile fleet. The question was of
special interest to the Niagara Power Company,
which has established such great, and 1s contem-
plating yet greater, works for utilising the power
of the Falls, and though it appeared absurd that
any human effort could disastrously affect the
stupendous natural power incessantly at work
delivering the superfluous water of the higher lakes
into the lower Lake Ontario, it was an obvious duty
to ascertain, as far as possible, what effect would be
produced by the creation of a new discharge, taking
water by another channel from the lakes in a
volume of 10,000 cubic feet persecond. Moreover,
there was the scientific aspect of the problem
that presented much fascination. In the present
article we propose very briefly to summarise the
results of investigations on this point made by
the United States Corps of Engineers, and by the
technical advisers of the Chicago Sanitary Board.
The map, Fig. 26, gives a good idea of the chain of
lakes, and the section, Fig. 27, taken through their
lines of greatest depth, indicates the differences in
their levels. Their total coast line is more than
5000 miles in length ; their rain area and gathering
ground for supply, exceeds 240,000 square miles.
The volume of water they contain, if it could be
drained off to their lowest depths, over Niagara, 18
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sufficient to maintain the present discharge over
the Falls for a century with the actual volume,
equivalent to the flow through a river, with a cur-
rent of a mile an hour, one mile in width, and 40 ft.
in depth from shore to shore.

The remarkable difference in the lake levels is
seen in the section, Fig. 27. Lake Superior is the
highest, and is connected with the three lower
lakes of the chain—Huron, Michigan, and Krie—
by the Saulte Sainte Marie Canal, the traftic through

about 4 per cent. of this, or 10,000 cubic feet per
second.

The most interesting set of investigations on the
régime of the lakes, and especially of the Niagara
River, were carried out in November, 1891, by the
United States Engineers Corps at the request of
the American Society of Civil Engineers. The
work was within the special province of that body,
as the supreme Government exercises jurisdiction
over all internal navigable waters, although it is

which greatly exceeds that of the Suez Canal.

only of recent years that restrictive measures have

from the lakes—the outpouring of Niagara, and
evaporation ; the former of these varies with an
increased or diminished supply from the numerous
feeders, and from the varying rainfall ; the latter
depends to a large extent upon the differences 1n
temperature from one year to another. The régime
of the lake system is a profound problem, difficult,
if not impossible, of solution, on account of the
uncertainty of the actual conditions. Differences
in level as great as 13 ft. have been recorded on the
gauges at Buffalo, though this 1s regarded as a
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Note - For Sections F. £.& 1, values Penmi:t&tg to be

done are ony basts of new corndraotes.

Fia. 28.

Huron and Erie are connected by the Saint Clair
River, through which, when the navigation 1s open,
a constant succession of traffic passes to and fro.
The total difference in level between KErie and
Ontario is 326 ft., of which the Falls count for
160 ft., and the rapids above and below make up
the rest. The volume of water flowing over Niagara
is estimated at 265,000 cubic feet per second, and
the maximum outfall of the Chicago Canal is to be

D1AGRAM TnLUSTRATING THE ProcRESS OF THE CANAL WORKS.

REFERENCE.
“Saction<-- Total eastimated cos

6 @8 N\\NERZAcEEET $i566
|F__R1983270\\N\\\{28¢§67 $128595

w« Value of Work done Workin Work remain?

ko Jan.1,1895. '18P5 ! to be done.

achion . — - »

been put in force for the proper maintenance of
such channels. The Chicago Drainage Canal will,
therefore, fall under the same control, for although

Foryant question to be decided was whether the
oss of water from the lake by the new channel could,
under the worst conditions, injuriously affect the
shippinginterests. Astotheextentof this, the United
States engineers hold a very decided opinion ;
they reported that if the question had not been
raised as a consequence of the proposed construc-
tion of the canal, no one would have been any the
wiser or worse off, by reason of the abstraction of
the intended maximum amount by the canal. ¢‘All
lake interests would have been equally oblivious to
any injury that might follow ; in other words, the
effects are so obscure and illy defined as to make
their practical detection impossible by the ordinary
commercial agencies.” The utmost depression in
level that could be caused by the flow through the
new outlet was assumed by the best authorities at
6 in. as ‘a maximum, and that it would require at
least two years to produce this effect. It was con-
sidered, however, that a fall of 4 in. was more
nearly a practical maximum, and the report of the
engineers deals with this figure. They assert that
1t would be impossible to measure such a change in
the lake levels, or to check the amount by a com-
parison with the records that have been obtained
for a century, and they advance several reasons for
this assertion, the chief of which are as follows. The
average difference in the height of the water at ex-

probably many years will pass before it is used for
navigation purposes, the abstraction of water from
the lakes converts the scheme, which was a muni-
cipal necessity, into an undertaking of general im-

portance.
Hitherto only two sources of loss haye occurred

treme seasons, that is, in the spring and autumn, is :

Feet.
In Lakes Michigan and Huro 1.34
In Lake Superiﬂr 1.2
In Lake Ere ... 1.55
In Lake Ontario 2.07
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But these figures do not represent ranges too
frequent to be exceptional, and the fluctuations
neasured over longer periods are much greater,
anging from 4 in. to 4 ft.; such fluctuations are
irregular, but are generally recorded in intervals of
from five to seven years. The barometrical 1n-
fluences on the lake levels are remarkable. ‘‘A
high barometer on Lake Michigan and a low baro-
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MEeTHOD OF REMOVING SPOIL BY INCLINES,

meter on Lake Huron can easily shift large volumes |
of water through the Straits of Mackinaw, and make
a difference of level of 1 ft. between the two lakes,
and there are observations indicating such a result,
A high barometer on Lake Huron and a low one on
Lake Erie will increase the discharge through the
St. Clair and Detroit Rivers, and possibly the dis-
charge of the Niagara River may be yaried from this
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cause.” The loss by evaporation is, of course, enor-
mnous, and varies greatly, according to the season ;
118 stated that the difference in loss from this cause,
between one year and another, is far greater than
the amount to be taken out by the canal. *‘Ten
thousand cubic feet per second would remove from
the combined surfaces of Lakes Huron and Michi-
gan in one year 2.97 in. of water, and this is only
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THE LUHRIG PROCESS OF

(Lor Description, see Page 103.)
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one-half the difference in evaporation for the years
1867 and 1868, as reported by the Lake Survey.”
The contention that had been urged against the
canal scheme, that navigation would suffer, and
that as a consequence important industries would
be interfered with, was unanimously negatived by
a great weight of technical opinion, as will be seen
from the following conclusions of the engineers’
report. :

1. That the data are insufficient to reach a con-
clusion as to the specific effects, and the informa-
tion available indicates limits not less than 0.2 ft.,
and not exceeding 0.4 ft., between which the final
determination will lie.

2. That the magnitude and character of lake
fluctuations are such that if the effects were un-
known from purely scientific observations, and
measurements, and technical analysis, they would
never be discerned or appreciated, and, in other
words, lake phenomena are so active, and of such
amplitude, that results relatively small are entirely
masked. -

3. That conceding any effect that may be claimed,
several remedies are feasible therefor, any one of
which can be applied at a cost relatively small as
compared to the cost of the sanitary canal of
Chicago, and that the expense of such application
will be a small part of the benefits which lake
Interests will ultimately derive through that work.

£ 4. That the future of lake interests, and their
seaboard connections, will demand a radical deepen-
ing of the shallows of connecting channels, and a
control of lake levels, so that the interests in the
question raised will reduce to a technical discussion
in hydraulics. |

5. That a careful remeasurement of the outflow
of the several lakes under all conditions is desirable
as the only final arbiter of any lingering doubts,
and also for the more important purpose of pro-
jecting future works of a radical character, and
valuing the effects thereof. .

As technical opinion was almost wholly in
support of the contention that the lake interests
could not suffer by the construction of the new
outlet, and as there was no doubt that the future
existence of Chicago depended upon the formation
of the channel, the promoters found no great
difficulty in obtaining the necessary legislation, and
the Act incorporating the sanitary district, and
intrusting to it the requisite powers, was passed by
the Legislature of the State of Illinois in 1889 ; the
sanitary district was organised on January 18,
1890. The map, Fig. 21 (page 3 ante), shows the
extent of the district ; it embodies all that part of
the city lying to the north of Eighty-Seventh-street,
as well as some 43 square miles outside the city
limits, so that the area made responsible for the
cost of the works is a very large one, and has an

estimated value of 2500 million dollars. These
oreat interests were placed in the hands of a body
of trustees, so far as the Act permitted them to
levy taxes for the execution of the drainage works.
This highly important body has an organisation
quite independent of the municipal government of
Chicago ; its members are elected annually by
popular vote, and its powers and privileges are
strictly defined. @The population over which 1t
holds control is nearly two millions, and the assessed
value of the property on which taxes can be levied
for the construction works is about 250 million
dollars, or one-tenth of the estimated total value.
On this amount, or on such a modification of it as
shall be decided by the State and county assess-
ments made from time to time, the sanitary district
trustees can levy a rate equal to one-half of
1 per cent. on such assessed value, for carrying
on the works and for paying the interest on
bonds they are empowered to 1ssue under the
Act. The extent of these loans is limited, how-
ever, and must not exceed 5 per cent. of the
total assessed value of the whole property affected ;
nor must it, under any conditions, exceed a
total of 15 million dollars. Acting under these
powers of the Act, the trustees had, at the begin-
ning of 1896, issued bonds to the extent of 12

millions of dollars, and no doubt the whole issue

will be made before the completion of the works.
Two-thirds of the bonds thus issued bore interest
at the rate of 5 per cent., and the remaining third
were at 4% per cent. ; they were redeemable at
intervals of from one to 20 years, one-twentieth
being called in every year. The taxes already
referred to as being levied over the sanitary district
are suflicient to paytheinterest on the bonds, to meet
the necessary redemptions every year,and to provide
the sums required to carry out the work. Assuming
that the estimate of 29 million dollarsis not exceeded,
and that the 15 millions of bonds are issued, it will
be seen that the taxation has to provide 14 millions
for the works, the interest on the bonds, and the
sums required for their gradual extinction during
20 years. From this it will be realised that the
trustees occupy a highly important and responsible
position. The formation of the board, varying as
it does from time to time, does not possess much
interest for us, but the position of chief engineer is
a permanent one, and has been admirably filled by
Mr. Isham Randolph, to whom we are much in-
debted for information. After the passing of the
Act, no time was lost in commencing the work ;
there was, however, much preliminary labour for
the engineer, as well as for the other various de-
partments of the organisation, and it was not till
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September, 1892, that ground was first broken.
The channel and auxiliary works were divided into
28 sections, each about a mile in length. These
divisions are separated into two groups ; one running
south-west from Willow Springs towards Lockport,
and numbered from one to fourteen inclusively ; the
other going from Willow Springs in an easterly direc-
tion to the city end of the canal, where it joins the
south branch of the Chicago River at Robey-street.
These sections are lettered from A to O. It is the
first-named group that contains most of the rock
excavation, the lettered sections being chiefly in
the glacial drift. Work was commenced first on
the sections 1 to 14, which were all let to contractors
in July, 1892, The contracts A to F were closed
in the winter of the same year, and in the spring
of 1893 ; Sections G to M in December, 1893 ;
N and O in May, 1894, and Section 15 in August,
1894. The following Table gives the names of the
contractors to whom the different sections were
intrusted, and, although it has been largely modified
since, it is of interest, as we shall in other articles
consider the different methods employed by them
in the execution of the work. The quantities and
values of the contracts are not given, but will be
considered later; it should be mentioned that where
earth 1s spoken of in the Table, glacial drift and all
other material, except rock, are included.

List of First Contractors on Main Channel of the
Sanitary District of Chicago.

e ———

32‘; Material, Contractor. Post Office Address.

0O Earth McMahon and Mont-| 425, N. Halsted-st.,

gomery Co. et al.] Chicago.

N 7 Hayes Bros. et al, | 32nd-street & Maple-
wood -ave., Chi-
cago.

M i The Heidenreich Co.| 541, Rookery build-
ing, Chicago.

L ¥ Ditto. Ditto.

K i Christie and Lowe | 543, N.Y. Life Build-
ing, Chicago.

I ¥ Ditto. Ditto.

H - Gahan and Byrne | 4209, S. Halsted-st ,
Chicago,

G T Ditto Ditto.

F o - Weir, McKechney,| Summit, Illinois, &

and Co. 288, K. Ohio-st.,
Chicago.
E 7 Angus and Gindele | Summit, Illinois, &
: security  Build-
ing, Chicago.
D f E. D. Smith & Co. | Romeoville, Illinois.
O T Western Dredging| Summit, Illinois.
and Improvement
Company.

B o Heldmaier and Neu| Mount Forest, Il-
linois,

A Ditto Ditto.

1 | Earth and rock | Griffiths and Mc¢Der-| 40, Lakeside Build-
mott ing, Chicago.
2 {! - McArthur Brothers | 820, W. C. T. U.
| Temple, Chicago.
8 o " Gilman and Co. P.0O. Box 118, Willow
Springs, 1llinois.
4 3 . McArthur Brothers| 820, W. C. T. U,
Temple, Chicago
b " ) The Qualey Con-| Sag Bridge, Illinois.
| struction Co. ‘ Y
6 s = Mason, Hoge & Co | Romeoville, Illinois. F
7 Rock Ditto Ditto.
8 s Mason, Hoge, King, Ditto.
and Co. e
P 53 Halvorson, Rich-| Lemont, Illinois.
ards, and Co. 1t
10 “s E. D. Smithand Co. anem"!lle, Illinois.
11 o Mason, Hoge, & Co, Ditto.
12 Y | Ditto Ditto.
13 o Ditto Ditto.
14 2 Smith and Eastman| Lockport, Illinois,
an 302, First
National Bank,
Building, Chicago
156 > Wright,  Meysen-| 1219, D onadnock
burg, Sinclair,| Building, Chicago
and Carry

The great interest that attaches to the Chicago
Drainage Canal is to be found in the means adopted
by the different contractors for its execution, and
which varied on almost all the sections, while in
every case the practice showed wide departures
from the methods followed in KEurope, and the
experience gained will undoubtedly be of great
value in the execution of other similar works. The
two elements of time and cost, are above all others
of importance, and a comparison between what has
been done at Chicago, with similar works elsewhere,
under these headings, cannot fail to be of interest.
As bearing on this part of the subject we publish a
diagram, Fig. 28, showing the amount of work that
had been completed on January 1, 1896, and re-
mained to be completed ; the prices given in this
diagram are in dollars. Figs. 29 and 30, on page
08, show the canal in a rock cutting, and one of the
means employed for removing the spoil by haulage
and winding engine.

(T'0 be continued.)
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The Gas and Oi Engine. By Ducanp CLERK. Sixth
Edition. TLondon, New York, and Bombay: Long-
mans, Green, and Co., 1896, [Price 15s, |

Tue author of this work comes before us in a double
capacity. Not only is he a scientific man, an autho-
rity on the theory of the gas engine, whose experi-
ments have greatly advanced our knowledge of the
ghenomana of explosion and combustion in gases,

ut he is also a practical engineer. The main
object of his book is to teach, not to exhibit a com-
plete list of the numerous gas engines which have
appeared during the last quarter of a century. The
process of elimination is, perhaps, carried a little
too far, but it is a good one to work from. As
the book is intended to be useful to engineers, the
engines are described from a practical and technical
point of view, and actual tests are recorded, their
results compared with theory, and the differences
noted. The author has retained the whole of his
former book, without alteration, as the first part of
the present edition, thus keeping it in the form in
which it has already become familiar. The develop-
ments of the gas engine since 1886, and especially
of the oil engine, are treated in the second and
third parts, which break wholly new ground. Mu.
Clerk has not contented himself with a description
of the newer engines, but has criticised their defects,
and pointed out the way to remedy them.

Three periods may be distinguished in the history
of the gas engine, marked roughly by the dates
1680-90, when Papin and Huyghens designed the
first explosive engines; 1860, introduction of the
first practical working gas motor by Lenoir; and
1876, when Otto brought out his engine, in which
the gas and air were compressed previous to igni-
tion. The latter has remained the general type of
modern gas motors. Professor Witz divides their
history into the periods of invention, of application,
and of general extended use, especially of large
power engines. Successive improvements have
been made in the Otto engine, partly by the in-
ventors, partly by Messrs. Crossley in England.
Attempts have not been wanting to remedy its
radical defects, namely, want of power due to one
motor stroke in four, and insufficient expansion of
the gases, which are discharged at a pressure
admittedly much too high. To obviate these in-
conveniences, two-cycle and six-cycle engines have
been introduced, including Mr. Clerk’s own two-
cycle motor ; but although many of these are ex-
cellent in design, and theoretically more perfect
than the Otto, none have succeeded in displacing
it. All attempts to depart from the type indicated
in outline by Beau de Rochas in 1862, and adopted,
(lu'i'eglepecl, and worked out by Otto, have hitherto
failed.

The first part of Mr. Clerk’s book has been long
before the public. In it he briefly reviews the
progress of the gas engine while still in the experi-
mental stage, and traces its development from
Papin, 1680; Street, 1794 ; Brown, 1826 ; and
Barnett, 1838, in whose engines many modern ideas
were foreshadowed. He omits all mention of Lebon,
the French engineer, whose suggestions, about the
year 1800, were so greatly in advance of his age,
and who was the first to advocate compression of
the gases before ignition. The Lenoir and Hugon,
and the curious atmospheric engine by Barsanti
and Matteucei, inaugurated the period of practical
application. The method in these and all other
gas engines 1s that the working fluid, with the heat
it contains, is rejected, and replaced ‘‘by a fresh
portion taken from the atmosphere at the atmo-
spheric temperature, which is the lower limit of
these engines. This is the reason why these cycles
can be repeated with almost indefinite rapidity, and
why gas engines can be run at speeds equal to
steam engines, while the old hot-air engines could
not be run fast, because of the very slow rate at
which air could be heated and cooled by contact.”
But this process is now recognised as exceedingly
wasteful, and it is one of the chief objects of en-
gineers to provide some means by which the heat
shall be economised, instead of wasted.

In the theory of the gas engine, and study of the
phenomena produced by ignition of the gases, the
anthor 1s on ground he has made his own, especially
in his valuable tables of theoretic efliciency, but he
does not draw a sufficiently clear distinction be-
tween the various efliciencies. Nor does he lay
down with certainty whether a gas engine cylinder
should be kept hot or cold. 1If it 1s as cold as the

surrounding air, much heat will be lost by the cooling
of the gases ; if it 1s kept hot, the range of tempera-
ture will be small and the efficiency less. Modern
research, especially the experiments of M. Richard,
have shown that a certain quantity of heat must in
any case be wasted. If more be lost to the water
jacket by cooling the cylinder, less will escape
with the exhaust ; while if the cylinder be kept
very hot, the heat, instead of passing into the
jacket, will be discharged with the gases of com-
bustion. In Professor Hartmann’s experiments on
oil engines at Berlin in 1894, it was found that
when a large quantity of water was passed through
the cooling jacket, in other words, the cylinder was
too much cooled, the efficiency of the engine was
reduced. This was also confirmed by M. Ringel-
mann'’s trials,

Although many experiments have been made on
combustion and explosion of gases since Mr. Clerk’s,
none have surpassed them in care and accuracy,
but his theory of dissociation has been refuted by
Witz, Slaby, and others. He examines carefully
the reasons for the fall in pressure of an explosive
gas. ‘‘ Nearly one-half of the heat present,” he
says, ‘‘as inflammable gas 1 any mixture, true or
dilute, is kept back and prevented from causing the
increase of pressure to be expected from it,
Although differences of opinion exist on the cause,
all physicists are agreed on the fact ; they also agree
in considering that inflammation is complete when
the highest pressure is attained.” He considers
that the portion of gas in contact with the cold
walls of a gas engine cylinder will be colder than
that existing at the centre. Dr. Slaby’s experi-
ments have shown that the speed of the engine, or,
in other words, time, has a great influence on the
heat efficiency of a gas engine, but the subject is
still obscure. The indicator diagrams can only
show approximately the variations in temperature
due to pressure. It is now known that all the heat is
not evolved at once, and hence the value of the
entropy diagrams lately published by Professor
Boulvin, Captain Sankey, and others, to study the
movements of heat in a gas engine cylinder.

Mr. Clerk next passes some of the principal gas
engines in review, beginning with the Lenoir, and
to illustrate each type, one is selected and thoroughly
described. He gives an interesting account of
several of the now obsolete atmospheric motors,
and of the Brayton and Simon, with combustion at
constant pressure, a type which has several advan-
tages in theory. The Otto, Clerk, and Atkinson
engines are described, and a chapter is devoted to
igniting arrangements. Practically in England hot
tube ignition 1s the only method now used for firing
the gases. In the first part of the book a paper 1s
incorporated, read by Mr. Clerk before the Institu-
tion of Civil Engineers in 1882, on the ‘‘ Theory of
the Gas Engine.” It would be much easier for the
student to follow the subject if this chapter were
laced after Chapter VI., ‘‘On Explosion of Gaseous

lixtures,” instead of being interposed between a
study of starting gear and the ‘‘ Future of the Gas
Engine.” Mr. Clerk’s object 1s, of course, to
present the first edition of his book consecutively
as Part 1., but as the order is already broken by
introducing this chapter, there seems no reason
why it should not have come after the theoretical
part, and the whole subject be thus presented to
the reader at once. The author’s remarks on the
““ Future of the Gas Engine” should be compared
with Mr. Atkinson's paper on the same subject,
read before the Institution of Civil Engineers.
‘“ Practically,” Mr. Clerk says, ‘‘the compression
gas engine at present converts [into heat] half of
what theory allows ; therefore with the greater ex-
pansion it may be expected to give half of 50 per
cent., that is, expansion only will raise the practical
efficiency from 18 per cent. to 26 per cent.” Mr.
Atkinson claims to have demonstrated that greater
economy, and a nearer approach to theoretical effi-
ciency, may be obtained by improving the purity of
the charge, that is, by scavenging the cylinder of
the gaseous products before introducing the fresh
mixture. Mr. Clerk is, however, of opinion that
at present no means exist of checking to any large
extent the loss of heat to the jacket, which carries
off from 40 to 50 per cent. of the total heat evolved.

In Part IT. the author considers the gas engines
produced since 1886. During the last decade the
Otto patent has expired, and a great impulse has
thus been given to the manufacture of gas engines.
Nine-tenths of these motors working in England
and on the Continent use this cycle, and many
firms formerly manufacturing engines of a different
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type, have adopted it exclusively. In one respect
this 18 a disadvantage. Forlarge engines it appears
to the author that *‘the Otto cycle is inherently
defective, and he still considers impulse every revo-
lution, or two impulses per revolution, as much
preferable, and as certain to prove the type of the
future for really large power engines. It is, there-
fore, much to be regretted that for the present engi-
neers have practically ceased their efforts in the
direction of more frequent impulses, and have
devoted themselves entirely to the development of
the Otto type.” "The disappearance of the Clerk
and Atkinson engines is certainly a matter for
regret, and the same may be said of some foreign
motors. In the later Atkinson type the four-cycle
was adopted, but greater expansion was obtained
by means of a link and toggle motion. The Camp-
h:;l.l, Trent, Midland, Day, Fawcett, and Acme
engines had all originally a separate pump or
arrangement of the stroke to compress the charge
before ignition, and obtain an 1mpulse every revo-
lution, but all these engines have either been re-
modelled on the Otto type, or withdrawn. Mr.
(lerk describes with excellent drawings the Cross-
ley-Otto, now one of the leading types in England,
and gives a description of the new Crossley-Atkin-
son scavenging engine, on which he made a trial in
1894, In a4 brake horse-power engine the con-
sumption of Manchester lighting gas was reduced
to 17 cubic feet per brake horse-power hour ; and
in a test made by the inventor, Mr. Atkinson, on a
scavenging engine indicating about 47 horse-power,
it fell to 13.565 cubic feet per indicated horse-power
hour. Mr. Atkinson attributes this economy
wholly to the purity of the charge, but the author
considers that the greater compression obtained
has much influence on the result. Other engines
using the Otto cycle are the Stockport, Barker’s,
Tangye, Burt’s, Robey, Wells, and Fielding and
Platt.

With the introduction of large power engines a
demand arose for a cheaper gas to drive them than
town gas, though for engines under 15 to 20 horse-

ower no better power agent than lighting gas can

e desired. The Dowson generator has the disad-
vantage of requiring anthracite to feed it ; with coke
its performance is mnot, in the author’s opinion,
entirely satisfactory. The gas produced is a mix-
ture of CO, H, and N, and a small unavoidable
quantity of CO, ; it is also fairly rich in marsh and
olefiant gas. The Lencauchez producer, which makes
gas from small and poor coal, is much used with
the *“ Simplex ” engine in France, where anthracite
is dear and difficult to obtain. The author thinks,
however, that ‘‘ with such fuel it will be found that
the system of destroying the tar and coking the
fresh fuel is not sufficiently perfect, and that dirtier
gasof irregular composition will befed to the engine.”
Other producers he dismisses in a few words, as
they are all more or less of the Dowson or Len-
cauchez type. |

A valuable chapter on the progress made, and
the present position of gas engine economy, com-
pletes this part of the book. Taking the Crossley-
Otto as a standard of comparison, Mr. Clerk
shows that in 1882 an engine of this type gave a
consumption of 23.7 cubic feet of lighting gas per
hour per indicated horse-power, and a heat efficiency
of 17 per cent, In 1888, at the Society of Arts’
trials, this engine consumed 20.55 cubic feet of Lon-
don gas per indicated horse-power hour, with a heat
efficiency of 21 per cent., while in 1894 a 12 brake
horse-power engine gave 14.5 cubic feet of gas per
hour per indicated horse-power, and a heat efficiency
of 250 per cent, All this additional economy he
attributes to increased compression, the pressure
having risen from 38 1b. above atmosphere in 1882
to 61 1b, in 1888, and 87 lb. in the latest type.
Even in the new scavenging engine he credits only
o per cent. of the economy obtained to the induced
current of fresh air, and the rest to increased com-
pression. In proof of this assertion he cites ex-
periments made by Mr. Bellamy on an engine with
two different compression chambers successively
applied, showing with a compression of 60 Ib.
per square inch a consumption of 19 cubic
feet of lighting gas per indicated horse-power
hour, and with 90 1b. compression a con-
sumption of 17.6 cubic feet of the same gas
L:ne_r indicated horse-power hour. Other things

eing equal, the efficiency of an engine may be
ralsed by increasing the dimensions, but not the
ratio of the compression space. Mr. Clerk is of
opinion that the limit of useful compression is con-
siderably below 200 1b. per square inch, and has
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already been nearly reached, efficiencies of 45 per
cent. of the whole heat given to the engine being
now attainable by an engineer. In very large gas
engines the compound principle, already often
attempted but without success, will probably be
found desirable,

On the subject of oil motors the author has natu-
rally less to say than on gas engines, which he has
studied for many years, but coming from so good
an authority, his remarks are worthy of attention.
01l engines are still in their infancy, and have many
defects. In the earlier motors air was drawn over
a surface saturated with gasoline or other light oil,
and a mixture of inflammable vapour and air
thus produced ; in modern engines heavy lamp oil
or paraffin, with or without a vaporiser, is used. The
latter system is more common in England, foreign
countries still preferring lighter oils to drive en-
grines. Crude American or Russian petroleum, or

cotch shale oil, consist of various hydrocarbons,
divided into the paraffin and olefine series. Of
these the lightest are marsh gas or methane, which
predominates in American oil, and ethylene, forming
one of the principal constituents of Russian petro-
leum. The composition of these oils is very com-
plex, and constitutes the main difficulty in dealing
with them. The different constituents are given
off according to the temperature, but if a heavy
hydrocarbon be exposed to a temperature above
its own boiling point, it is cracked, that 1s, decom-
posed into lighter hydrocarbons. In this way the
heaviest oils may be ultimately split up into marsh
gas and solid carbon. The flashing point of ordi-
nary illuminating oil is taken by the Abel test, 1ts
specific gravity by a viscometer, and the range of
temperature at which it distils off has been deter-
mined by Professor Robinson’s and Mr. Boverton
Redwood’s experiments.

Beginning with the Hock (1870) and other early
types, Mr. Clerk classifies oil motors according to
the quality of the oil used, and the method of pre-
paring it for combustion. At present all petroleum
engines are four-cycle. In the Priestman and
Samuelson the oil is broken up by spraying it into
the combustion chamber, but in most others, as the
Hornsby, Trusty, Capitaine, Daimler, and other
well-known engines, it is admitted in a liquid state
into the cylinder, combustion chamber, or vaporiser,
and decomposed by the heat into a highly inflam-
mable gas. Mu. Clerk notices the curious fact that
in several oil motors it has been found possible to
dispense with an igniting lamp or hot tube, and to
fire the mixture of oil vapour and air by the pres-
sure of the compression stroke. Kven a gas engine
may be made to ignite with great regularity without
any form of ignition, ‘‘if some portion of the
interior surfaces of the cylinder or combustion space
be so arranged that the temperature can rise mode-
rately ; then, although that temperature may be
too low to ignite the mixture at atmospheric pres-
sure, yet when compression is complete the mixture
will often ignite in a perfectly regular manner.”
With heavy oils at a low temperature ignition is
more easily obtained than with light oils. In most
oil engines, however, though an ighiter may be dis-
pensed with, it is found best to maintain the
vaporiser at a proper heat by means of a lamp.
Care must also be taken to regulate the quantity of
air admitted, or premature explosions may occur.
The Crossley, Tangye, Fielding and Platt, and
other oil engines are described, with good drawings,
but it is to be regretted that the author does not
bestow the same attention on foreign motors,
especially the German, which have made such great
advance during the last 10 years. ‘‘These are,”
he says, ‘‘without exception, of the ordinary gas
engine type, using gasoline or other light oils,
which require no special precautions, and are not
interesting as bearing on the question of safe heavy
oil engines,” a point which is at least open to ques-
tion. Such engines as the Simplex and Koerting
ought surely to find a place in any book dealing
with gas B11§ines, and the Daimler oil engine, now
so universally used, is dismissed in a few lines.
Mr. Clerk’s method of description is excellent as
far as it goes, but it is a great pity he ignores nearly
all Continental gas and oil engines.

The last chapter contains some pregnant remarks
on the difficulties of oil motors. KForemost among
these is that they are not so economical from a heat
engine point of view as gas engines, that is, they do
not convert so large a proportion of the heat given
them into work. On the other hand, their mecha-
nical efficiency is higher. Mr. Clerk considers that
electric methods of ignition are very objectionable,
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and the incandescent tube igniter far preferable.
This may be true as long as the engines are sta-
tionary and under cover, but during the recent
competitive trip of 1000 miles from Paris to Mar-
seilles and back, it was found that the llgbtﬁ were
frequently blown out when exposed to a high wind
and rain. Unless electricity be used to fire the
charge, the shielding of the light is always a trouble
in portable oil engines and motor carriages. Of
the different types of lamp the author gives the
preference to the Crossley. The chief difficulty in
all oil engines is the method of treating the oil to
make it explosive. The spray system of vaporising
is the least desirable, but in all petroleum motors
there are troubles in governing, the consumption
is relatively high, the pressure cmupar_ab_lvely low
to avoid premature explosions, and the oil is usually
vaporised instead of being gasified, as supposed.

Mr. Clerk is to be congratulated on having pro-
duced a scholarly and valuable work, and within
the limited space to which he has confined himself
the subject is well and thoroughly treated. The
book 1is illustrated by more than 200 engravings,
but these, we regret to say, are not so well executed
as we should like to see in a work of this class.
The typography also leaves much to be desired. In
conclusion, we may add that the book has a copious
index, and the appendices contain much useful in-
formation, including a list of British patents, relat-
ing to gas and oil motors, for the last hundred
years.
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THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS.

(By our NEW YOrRK CORRESPONDENT.)
(Continued from page 71.)
200-Fr. GANTRY CRANE.

Mgr. JouN W. LEAVER described a ‘¢ 200-F't,
Gantry Crane” erected by the Wellman-Leaver

Engineering Company for the Cambria Iron Com-
pany, of Johnstown, Pa.

It consists of two main girders of the Pratt type, with
vertical posts and diagonal tension braces, the bottom
chord bemg straight, and the top chord parallel to the
bottom chord for about one-half its length, and then in-
clining to the end posts at such an angle that the depth
of truss at the ends is one-half that at the centre. These
two main trusses are framed together at an angle of
60 deg. The top chords have their parallel portions con-
nected with splice and tie-plates. The bottom chords are

arallel to each other, and separated a distance of 20 ft,
he mam trusses are 18 ft. deep at centre and 9 ft. deep
at the ends.

The illustrations on pages 102 and 103 clearly
show the construction of this gantry.

The loads and strains adopted for this crane were as
follows: A live load for trolley equal to 20,000 1b. To
this was added, for impact, 26 per cent., or 5000 1b. The
weight of the trolley was estimated at 23,000 1b.—makin
a_total of 48,000 lb. distributed on four wheels, spaccg
about 9 ft. centres, brm'gmg a reaction upon each stringer
support of 18,000 1b. To still further provide for any
sudden application of a live load, it was assumed to be
equal to 22,000 1b. applied at any panel point of bottom
chord of each truss.

The dead load, weight of trusses and floor, was assumed
at 88,000 1b. per truss, or 8000 1b. at every point of bottom
chord of each truss.

In order to provide for a very large factor of safety in
the bottom lateral system, a wind pressure of 20 1b. per
square foot was assumed, or a load of 5000 1b. at each

nel point of bottom chord. To resist these combined
oads, the following limitations of strains were adopted :
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200-FT. GANTRY CRANE; CAMBRIA IRON COMPANY, JOHNSTOWN, PA.

(For Description, see Page 101.)
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200-FT. GANTRY CRANE; CAMBRIA IRON COMPANY, JOHNSTOWN, PA

END VIEW, LOOKING FROM ‘A"

and grades all the coal into four sizes, Nos. 1, 2, and 3
nut, and fine coal. On the third floor of the building are
six nut-coal jigs, two for each of the three sizes of nut
coal. These jigs are so adjusted that only the very clean
nut coal goes over as coal, and is sluiced to the draining

This screen has #-in. openings, thnmu%My
drains the coal, and delivers it into elevator 4. This
elevator runs slowly, and has perforated buckets so as to
further drain off the water and deliver the coal into the
washed coal storage bins as dry as possible.

All material going into the nut-coal jigs that does not
flow out as clean coal passes out on a lower level as refuse.
This refuse is automatically collected by a screw con-
veyor D, and delivered to the perforated bucket elevator 6,
which lifts it out of the water and delivers it to the

It is then raised from the crusher by elevator 8
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For live loads : | :
Tension 12,000 1b. per sq. in, of net section.
- Shear b 610{}0 13 L 19 c
Compression 10,000 ,, |, gross section.
Bearing on rivets :
and bolts ... 12,000 ,, per square 1mnch.
For dead load :
Tension ... 15,000 1b. per sq. in. of net section.
Shearing ... 10,000 ,, » N A
Compression 12,000 |, 2 gross section.
Bearingsonrivets -
and bolts 15,000 ,, %

In all the compression members a lE)ez‘n::-]wr reduction of
the strains was made in all long members, so as to insure
the same general factor of safety throughout, and the
strains in the bottom lateral system were still further
reduced to 10,000 lb. per square inch in tension and
8000 1b. per square inch 1n compression.

The writer stated that the strains were largely in
excess of those he would recommend for ordinary
crane construction. The crane is very completely
illustrated by the figures on this and the opposite
pages.

The minimum speeds of the various motions of the
crane are as follows :

ft. per min,
Traverse of main bridge 200
w. . ftrolley ... 400
Hoist with full load ... 20

. The top of each truck carries a steel socket or cup, and
in this socket is placed a hard steel ball, 6 in. in diameter.

The bottom of the end supports are also provided with
corresponding cupped sockets. The ball rests in a
shightly alungatedp groove, the major diameter of the
groove being crosswise to the centre line of the truck, and

the minor diameter being parallel to the track on which
the truck rests. By means of this elongation of the
groove, the ball 1s a].i;wed a slight motion at right angles
to the centre line of the track on which the truck travels,
and this permits of the expansion and contraction of the
main girders of the crane. It also allows the trucks upon
which the crane travels to be slightly out of alignment, as
the balls form universal joints between the trucks and the
crane. The arrangement of the gearing. connecting the
driving shafts to the trucks is such that the vibrations of
the trucks around the centres of the balls do not disturb
the alignment of the gearing to an appreciable amount, as
the centres of the main driving spurwheels are on the
same lines as the centres of the balls.

A 50 horse-power electric motor in the centre is
connected directly to the main shaft with one
reduction of steel gearing, while two 20 horse-power
electric motors do the traversing of the trolley and
the hoisting. All the motors are wound for 220
volts. There was little discussion on this paper,
but the opinion seemed to be it was well adapted
for 1ts purpose.

WasHiNg Brrominous CoAL.

“The Washing of Bituminous Coal by the
Luhrig Process’” was the next paper. The author
was Mr. J. V. Schaefer. After referring to the con-
ditions of the coal and its impurities, Mr. Schaefer
described the apparatus. The coal, crushed to the
nut size, flows from a 500-ton bin into elevator 1
(see illustrations on page 99), which takes the raw
coal to the top of the washery.

This elevator delivers to the triple-jacketed screen 2,
which is approximately 15 ft. long by 8 ft. in diameter,

to screen 9, where it 1s again graded and then
rewashed In two special feldspar rewashing jigs 10.
The cleaned coal flows into the perforated bucket
elevator 11, and, after draining, falls into bin 12
to be used for fuel. The advantage of washing
before crushing is to get rid of the impurities.
Sectional views are shown on page 99, with reference
numbers.

The fine coal passing through the openings in the outer
jacket of screen 2 1s met by the stream of water from the
draining screen 3 and washed into the hydraulic grading
box 13. This is a V-shaped box having six compart-
ments corresponding to the six fine-coal jigs. Herein the
fine coal automatically grades itself into six different
sizes. Each of these sizes is washed by itself in one of the
six feldspar jigs 14. All jigs are driven by adjustable

| eccentrics, so that they may be very accurately adjusted

to wash the particular size and kind of material which
goes to them. The clean coal from the fine-coal jigs 14 is
sluiced to the draining screen 15, having i-in. openings.
From here the coal passes to elevator 4. The water and
fine coal dust passing through the openings of this sereen
flow to the sludge elevator 16. The final refuse from the

fine-coal jigs 14, and from the rewashing jigs 10, passes to
the final refuse elevator 17. This delivers it to a bin from

which 1t 18 drawn from time to time and carted to the dump.
_ The elevator 17 has perforated buckets. Its foot rests
in a V-shaped water-tight box. Lying full length along
the bottom of this box 1s a screw conveyor. The water
carrying refuse 1s discharged directly into the buckets of
the elevator, so as to catch as much of the refuse as pos-
sible. What flows over with the water settles ually
to the bottom and is taken to the elevator by the screw
conveyor. The water overflows at the farther end of the
box into the pump tank, to be used over again. The
water from the fine-coal draining screen 15 flows in a very
similar manner to the buckets of the sludge elevator 16 ;
the fine coal or sludge held in suspension is very light,
however, and does not settle so readily as the fine refuse.
In order to recover this sludge, which it is very desirable
to have in the coking coal, and at the same time to clarify
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the water the sludge recovery 18 is used. - A section

11 ft. wide by 75 ft. long on the lower floor is sheathed up
water-tight. '

ENGINEERING.

TABLE I.—DaATA.

Friction horse-power alone is shownin Table I11.
The large loss by friction the author explained by

saying that economising in quantity or quality of oil
¥ the bills, while a corresponding increase

appears on | cr
in coal and water consumption may be unnoticed.

manufactories.

MECHANICAL COMPUTERS.

‘““Some Special Forms of Mechanical Com-
puters,” by ¥. A. Halsey, was the following paper.
This was a description of a computer made by Mr.,

In the bottom of this tank an endless series | |

of scrapers moves very slowly toward the sludge elevator. 1, 2. ' 8: | & i 6. e 0

As the water in this tank is usually about 8 ft. deep, the | | |

water flows from the elevator toward the overflow at the No Nature of Work ' T S | T L

other end very slowly. Transverse partitions from above | ' Total | pyiometer | Revolu- | Number | Number Average | Number Number

the water line to near the bottom, still further aid the L.I‘E"glt]hft of Line | tions per of of Width of | ot (Number

settling and prevent light particles from floating across to et | Shafts. | Minute. | Bearings.| Belts. |of Belts. (Counters. Machines. of Men.

tlﬁe'uve;ﬂmv mb the surface. The elevators 4 and 16 dis- ' £

charge mto a Dodge scraper conveyor 19, which distri- : . S 91 2 B i

butes the coal into bins, shown on the ﬂéure, which are L {liireidrawing and pollshink 0 {4& ﬁi} i i & : g

calculated to hold 1000 tons. This gives the coal plenty 2 | Steel stamping and polishing 580 3 3} i 200 68 28 6 pre il 118 78

of time to further drain off its water. 3 | Boiler and machine work 630 gi :; 150 46 53 il 47 | 43 152

_ 4 | Bridge machinery 1460 { } 110 142 02 4 70 69 | s

A crusher at 20 crushes nut coal for coking, and | - 1'1eu.$y ACHIToWOEE 1120 | '3 190 110 141 -*.'dr ;lﬁ B SbU

1t can either be rewashed in the fine coal jigs or go| 1065 {2 3 | 180 150 114 192 4 | 23 | :[:U

direct to the draining screen and thence to elevator I i v - 4 150 } 3 L& S [0 &2

4. The principal features of the process are : 7 | Light machine work .. 748 {é& ];"‘ | }3; }:’,ﬁ }101 217 3 133 250 200

e : R (Y L — [y ' ST T
 Farst, the extreme and careful grading into 11 different 3 Manu:acture % STB'H t::nls v 533 :%& i; 17;‘;‘.1 1413{3 153 ﬁ? 'i ‘_33}& _3:1-,3, fﬁ;

Eii‘e*’v t‘;‘&d f“'“*‘%l;mgs Eﬂﬂhdsnirfl in a ]llg‘ Eﬁpﬂt;iﬂ]}ly made and | 10 | Sewingmachinesand bicycles| 2490 2" 6 150 274 521 3 403 454 400

adjus or it. Second, the washing of the nut coals : : 9 (f2 3 |160 160 } . - | -

before crushing to take out the intermediate product. o | EETUEIACUINGS) - s L LS Soa | S U 154 484 3 435 | 179 350

Third, the arrangement of the whole plant with a view to| 12 | Screw machines and screws..| 1800 {i j’f} 180 | 180 486 3 302 428 | 320

minmimising labour, three men only being required to run 14 2 \| 175 160

it. Fourth, the effective arrangement for settling the 13 | Steel wood screws 674 {3 } 176 96 131 1 &9 592 140

water, and the automatic and cun:tm_uuus removal there- 14 | Manufacture of steel nails .. D88 24 | 2000 | 74 187 4 175 184 58

from of sludge and refuse, clarifying the water, and| 15 | Planingmill .. 2 165 3 267 | 19 55 6 40 | 53 8

saving all the fine coal dust. Fifth, the effective arrange- | 16 | Light machine work .. 275 2 | 176 37 48 4 &l L

ments for drying the washed coal. = o vt IS L SRR TR o e g Ens =t Bl

Tlh‘e pape&* c%:;)sed with an analysis of coal, before TABLE 1I1.—Friction Horse-Power. W. Cox. Hedeseribed it as of the nature of a circular
washing and after : ' | | . " |shderule. Heillustrated it by the solution of two
Bifore Wasling { L. 2. | 3 4 | 5 | 6 | 7. |problems: ‘‘To find the horse-power a gear will

2~ ; | 3] transmit,” and ‘‘To find the pitch and face o

A 5e |5 (338 |&8 |3 |% |Esy | | e e
- one, Pyrites. Slate. = o §= Rl = = =
Sl T T IJEI‘ ééﬂt | er cent ) EI'-C I;t_-_ AR EE EE |'E E‘Eu {E ;‘; :E ih E‘ bﬂn
Moisture . 1150 | : ) g ik S © c° o8& ;/owm|[B5 |8 5 98 ;
A ) b A g oS8l Ag [AS (A i3 SE
Volatile matter .. .| 26,900 ! ! N bt | o8 | & o0
o = - ¥ 2| V| @& @ oM =

Am LU L eLoe Beu|Esw Bo 2 S | ES | ES (EoTS
ulphur = e oy .54 28.28 1.098 i = [(S=oe] /M & nS=TS

Fixed carbon 50.321 = H = = 5 sl

Phosphorus ., 0.072 0.05 0.017 1. 14 58 | 10 |1.37 |28 [176 | .50

Bpecific grayity 1.552 D 0.84 | .852 | .059 | .84 |2.11 (240 | .33

= 5 A ~ | Average..| 1192 | 466 | .08 |1.10 |2.19 [2.08 | .415

After Washing. |
e = Sis ol I v .205 .04 060 | B38| .477 .10
4.. 3.28 137 04 337 | .606 | .521 .20

Bf;'p?: Size, Kind. |Ash. |Sulphur. [ £09% | 5.0 | 570 [ .233 | .038 | .581| .665| .453| .10

: | . I O PTG A | Ty ) ) 799 | .600| .475| .15
_ | _ p. ¢. | per cent. | per cent. ) £ Ep : i i
1 1 i o il \nsyashed: 0186 @ 150985 Soloaer ) | Averagesd biafl 28 T <Okt T RO7I.G0%) sl o1
2 Do,y | cWastied il 6:88. | SWO0& ) [ 01025, | e o075 | 276 | .03¢ | .204| .155| .095| .04
3 e in. to 1 in. | Unwashed 10.60 1.139 0,027 3 3 400 09 69| .127| 119 06
4 Do. Washed | 6.213| 0.617 0.025 8 240 | 233 | ‘o3 510 151 | “113/| og
g = T " " E . ow — " . " " " ¥
o Under 1w . Unwashed ;12.4{10 1.606 0.033 10 4.36 430 | -.05 .397 9269 9208 09
s 2 — e i A 5.08 A34 | 034 406 | .172| .154 05
T CTR 6.33 | .381 | .05 [ .633| .201| .235| .09
ifi ity of bone coal.. = 1.39 | X 3
BRECINGC R e R i o i Average.. 4.83 | .300 | .048 | .428| .189| .154| .062
X ] l < - .. . 2. &
e R DR B oies ol i 13.. 2.53 | 100 | .02 | .178| .191| .130| .04
Mr. Shaefer said they expected to reduce the ash [12-- .| 2.0% | 298 | 085 ) 036 269 | 20| 07
in the coke made from the washed coal to less than |16.. | "1.46 | 138 | .015 | .109| .749| .084 | .02
10 per cent., and the sulphur below 1 per cent. T TR |- i
FricrioNn Horse-PowgRr 1IN FACTORIES. LABLE IV'—U”"’f“f LAgre- Lol .
‘“ Friction Horse-Power in Factories,” by C. H. No. Useful Hm‘-se:iner Useful Horse-Power

Benjamin, detailed the results of a series of experi- . per haﬁhm'&- I{EFSI;TT&H-

ments made in 16 different establishments and T il 100 164 149

tabulated. A T 707 160

Table II., below, shows how the horse-power was e SR 0st 2 oa
. . = ® ad = e ‘. . " . Wt
divided between the machinery, shafting, and . =00 099
belts : NS TR 109 152
TAaBLE II. (e 881 227
e AT MW }t{ s S .}Eill ok tooth to transmit a given horse-power.” An illus-
1 2 g 1 T S 506 306 tration of this computer is annexed, and the descrip-
Average. . .406 195 tion 1s as follows :
2 o 5 | @ 5 E“_.j Running %”: 2 o égg ;,};‘: _In their g-iim!}lest form the computers consist of a founda-
Nuamber. S 28 | Bnwm (85 at what Tl i T 900 1,396 tion plate in the centre of which a disc revolves. If the
= = %Q-E Has 8o Capacity. 16, ‘142 formula contains four factors, the scales representing two
2z 2.3 2 03 | Ew Elf tlg]qm mie plﬂﬁﬂd amu}?;l the upper and lower edges of
3 e
oL | 285 | 82% |2AE s =7 : . < o 1e dise, the other two being similarly placed on the plate.
| = - - ey 'l;lnhbhe c#ﬂled hmrlmg at the spigot and wasting at When there are five or six factors in the formula, an extra
1 400 243 157 30.2 | One-hallf. the bung ole. The paper closed _Wlth & fG:W rules | piece of segmental shape revolves between the disc and
2 74 17 5T 77 | One third. | which the author thought would eftfect a saving : the plate, and on this piece are laid off two more scales.
3 38.6 13.3 25.3 | 65.6 | Two-thirds. . All these are arranged and combined so that the values of
4 1?2,2 1;.3 3;.9 gl?}? I; Eﬁﬂ.‘- full. ; ]{, Use _pullsyﬁ of large diameter on counters and narrow | the known factors can be placed opposite each other, when
b i (kS b £410 : ast-running beits, : : the value of the unknown one, or the solution of the
6 ™ I',I 168 i o1 D2 RIS 2. Use nothing but the best o1l and plenty of 1t, catch- | problem, is at once read off. ’

Aﬁiﬁ?ﬁe wc::'al?.}. o z & 62.3 ing all drip, and either purifying it or usmg it for some | = The material used is the best Bristol board, the founda
T 4 M40 | 21007 207 | BL.2 | other purpose. , : tion plate being often attached to a board of wood or other
Qk 74.3 | 34.3 40.0 E%S ) 3. Have all the shafting and counters oiled regularly, | strong material. Small computers are often put up in
0 . = 47.2 git lg;.ﬁ 'r:ﬁ'n » and do not depend too much on automatic olling. cloth or leather cases. The sizes vary from 41 in. by H§ in.

ﬂ' g %32 30f-| 745 | 607 | tl 4. [ns[;eu{,_ lIine Hllmfts} fn':m tu{m tpi time, and see that tcl:: 121 1. I;F,r 14 in., the larger ones being more suitable for

‘o : : s 4 1ey are 1n line and can be turned easily. the draughtimg-room or office -

12 .. v ey A 127 Lh 260N Many line shaft boxes bind at the sides when screwed > '

A;E;?EEE wcln:'iht| . - 1 ;,i} i3 st du“;n, sometimes increasing the turning moment 100 per RustLEss CoAaTINGS FOR IRON.
b 117 rl ) ne-rouroh. centv. .

ﬁ e e R e g | asy | 499 | Full . ‘ Mr. M. P. Wood contributed a fourth paper to

Lot o Do 39%3 12 gﬁ Ef.gg ;g | e The t-;munently 1}1:&{31310&1 character of the paper, [ those already presented by him on ¢ Rustless

T Rl A : : il : drew fixed attention from many who operate | Coatings for Iron and Steel.” He called attention

to the dangers of using oxide of iron in any form
for the protection of metallic structures from cor-
rosion. An inspection of some of the high build-
Ings in process of erection had shown a slicht im-
provement over the practice of two years previous,
Although carefully painted, the condition of the
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metallic surfaces before applying the paint had not
received any attention. In no case had the parts
been washed with soda-ash or lye-water to remove
the grease, and then pickled with weak acid to remove
the mill scale, and a subsequent washing with
lime-water to neutralise the acid bath, warming the
work before painting it, and care taken to apply the
paint onlyon clear, bright days, when no sweabting can
oceur, or applying the paint in warm paint-rooms.
Nor had this been done in the minor parts, where
the light grillage and ornamental partitions de-
manded it imperatively.

The new suspension bridges around New York
required the most careful consideration. The
author recommended a reliable carbon or plumbago
paint instead of raw or boiled linseed oil. The
Jatter could be just as readily applied, would take
no longer to dry, would resist friction and moisture
far better, and be a good foundation to receive the
final protective coating before the cables were
finished and covered in. He cited at length a
paper ﬂgmaring in ENGINEERING, July 31, 1896;
by Mr. Hector Maccoll, respecting the case of the
steamer Glenarm. The discussion on this paper
took the form of personal experience. Mr. Boyer
cited the case of a chain bridge at Newburyport,
Mass., exposed to salt air, which was built 104 years
ago, and painted 30 years since with black paint.
This bridge to-day showed no signs of oxidation.

(7o be continued).
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NOTES FROM THE UNITED STATES.

PHILADELPHIA, January 15.
UnserrniNG influences are checking the usual cover-
ing of midwinter and spring requirements at this time.
The excitement following the collapse of the billet pool
has disappeared, and business has fallen to a very low
state. 'lf'he trade has not yet quite sized up the out-
come of the new ore combination, by which the Car-
negie interests score advantages over all other steel
producers. The billet pool is buried, but two or three
rties are trying to dig it up. Prices are 15 dols. at
g;ttsburg. Bessemer is more active. Furnace mana-
gers are looking out for future supplies of ore. In
that direction everything is unsettled. All hands are
waiting on the 1897 demand. Naturally there is great
anxiety us to what sort of an iron and steel year we
are going to have. The banks take conservative views
of the situation, and guard their limited resources with
extreme care until the volume of business begins to in-
crease. The tariff question is up, and a moderate in-
crease of duties will be asked for by the Com-
mittee. The silver interests in Congress have not
announced what position they will take, but it
is likely to be antagonistic. A great many rail-
road confederations desire to make large expen-
diture this spring on bridges, roadbed, new rails,
&c., but the managements do not see a clear road
yet. The plate mills have been picking up more busi-
ness than any other class. Big structural iron orders
are now under consideration. Rails are too high at
25 dols., with billets at 15 dols. and less. Bars are
sold at 1 cent a pound in some western mills. There
are enterprises enough to assure great and profitable
activity to the iron trade if they, or half of them, are
entered upon. Electric lines lead. Municipal im-
rovements constitute another source. of demand.
he railroads could give the iron trade a boom if they
could afford to buy what they want and need. Our
old reserve is at its highest point since two years.
eposits are increasing and are gaining on the loans.
The general circulation has increased 71,000,000 dols.
* during the year. The increase in the production of
pig iron is of such magnitude as to point to corner
prices. Blast-furnace managers are turning out iron,
confident that the early spring demand will sweep it
all into broadening consumptive channels.

ROYAL METEOROLOGICAL SOCIETY.

THE annual general meeting of this Society was held on
Wednesday, the 20th inst., at the Imstitution of Civil
Engineers, Great George-street, Westminster, Mr. K.
Mawley, F.R.H.S., President, in the chair.

The Secretary read the report of the Council, which
showed that the Society had made steady progress during
the past year, there being an increase of 17 in the number
of Fellows,

The President then delivered an address on “‘Shade
Temperatures,” in which he stated that of all meteoro-
logical observations there were none approaching in im-
portance those made of the temperature of the air, gene-
rally known as ‘‘shade temperature.” Indeed, the first
question mvariably asked in regard to almost any climate
was as to its temperature. Mr. Mawley traced the his-
tory of the different methods of exposing thermometers
since the time that regular observations of the weather

had been made in this country. For many years open
screens were most favoured by meteorologists, that
devised by Mr, J. Glaisher, F.R.S., and the late

Astronomer Royal (Sir G. B. Airy) being the pattern

ENGINEERING.

principally used, In 1864 Mr. T. Stevenson, C.E.,
invented an admirable form of closed screen with
louvred sides, which was considered preferable to the
open type of screen, and has now almost entirely super-
seded the Glaisher stand. In 1883 the Stevenson screen
was considerably improved by a committee of the Royal
Meteorological Society. Mr. Mawley then described his
own experiments at Croydon and Berkhamstead, as regards
this improved screen, known as the Royal Meteorological
Society’s pattern. He showed that the only two defects
which had been attributed to this form of thermometer
exposure were virtually non-existent, and therefore ad-
vised its general adoption both in this country and on the
Continent. Mr, Mawley had recently made observations
in the Stevenson screen, and also in the sereens used in
France and Germany, and the conclusion he had come to
was that the results obtained in the Stevenson screen
were not only the nearest to the true air temperatures,
but also more likely to be strictly cumipamhlﬂ with tem-

peratures taken in a similar screen, but with different
surroundings, elsewhere,

=
=y

MISCELLANEA.

IN connection with the forthcoming Stockholm x-
hibition it has caused much disappointment in Finland
that the Russian authorities have decreed that Finland
18 to show together with Russia, and will not be allowed
to have a separate building.

Some remarkable performances in the matter of drillin
steel have recently been accomplished in the States with
drlls in the bodies of which have been inserted tubes
conveying oil under pressure to the point. With such a
drill a hole #in. in diameter has been drilled through
steel to a depth of 12 in. in 15 minutes. The speed of
rotation was 1000 turns per minute, and the oil was sup-
phed at the rate of 2 gn]?t?ns per minute.,

A recent report of the trustees for the Brooklyn
Bridge states that up to December 1 last 10 hauling
cables had been in use, of which eight had been worn out
and removed. Seven of the eight cables had lives of
from 356 to 607 days, the other, having had lighter work
to do, lasting 1140 days. The two last removed had
hauled average loads of 323.3 and 308.7 tons respectively,
the mileages being 111,136 and 100,268 miles.

Mr. Sarre, the director of the Government Railways in
Alsace-Lorraine, is proposing to use a sandbank to pre-
vent buffer-stop collisions. 1f the train runs too rapidly
into a terminal station, he suggests that it should be
automatically switched on to one of these sandbanks,
which will quickly and quietly bring it to rest. Hy-
draulic buffers with an 8-ft. stroke have sometimes proved
unequal to doing this, whilst they are doubtless much
more expensive tinn the substitute proposed.

“Dynamn Design, Construction, and Working up to
Date ” will be dealt with in the second special course of
lectures arranged by the Institution of Junior Engineers.
To deliver them, the Council have secured the services of
Mr. F. A. Nixon, of the Westminster Electric Supply
Corporation, and previously with the Brush Electrical
Engineering Company. The lectures are being prepared
with a special view to the every-day requirements of
those engaged in practical work in drawing office, work-
shop, and electric installation. The fee for the course
iIs—members, 10s. 6d. ; non-members, 12s. The dates of
delivery are Tuesdays, February 2 and 16; March 2, 16,
and 30 ; April 13; from 8 p.m. to 9.30 p.m., at the West-
minster Palace Hotel.

Forty-eight torpedo-boat destroyers, which are under
construction, are to be delivered at the various ports
during the next naval year, and are all intended to be
completed and ready for sea by March, 1898. They will
be distributed among the different ports as follows: To
Portsmouth ; the Brazen, Recruit, Electra, Vulture, Star,
Whiting, Bat, Chamois, Crane, Flying Fish, Bullfinch,
Dove, Cheerful, Mermaid, Fawn, Flirt,
To Chatham ; the Desperate, Fame, Foam, Mallard,
Angler, Ariel, Avon, Bittern, Arab, I&eatrel, Albatross,
Coquette, Cygnet, Cynthia, and Express. To Devonport ;
the Qua,ii, Spanﬂw{m.wk, Thrasher, Virago, Earnest,
Griffon, Locust, Panther, Seal, Wolf, Otter, Leopard,
Fairy, Osprey, and Gipsy.

In a recent number of the FElectricien M, N. Fradin
claims to have obtained a deposit of carbon electrolyti-
cally, M. Fradin wished to verify the statements of
Bartoly that electrolysis through sulphuric acid between
electrodes of carbon results in the formation of carbonic
oxide and carbonic acid. His results tend to show that
at low temperatures a disaggregation of the carbon occurs,
the acid becoming charged with particles of carbon in
solution. At higher temperatures the acid takes a yellow
colour,- which deepens into brown. From this he con-
cluded that the carbon actually dissolved in the acid under
the influence of the electric current. To test this he
plunged in the acid a cathode of platinum, and after
some time found, he states, thereon a compact layer of
carbon,

Great efforts are being made on the Continent with
regard to comfort, speed, and easy or *‘sweet” running
of a number of the more important trains, and it must be
owned that very laudable results are, in many cases,
obtained. One of the best, if not the best, train on the
Continent is the one recently put on between Vienna and
Carlsbad. The distance 18 280 miles, the total time of the
train 419 minutes, of which about 40 minutes are absorbed
in stoppages, &c., making an average of 37 miles an hour
—an excellent result, when it 1s taken into consideration
that more than half the distance has gradients of 1 : 100,
in a couple of places even 1:60. In addition to this there
are frequent curves of 1580 ft., or even 1270 ft. Yet
these curves have been compassed at a speed of 53 miles

10let, and Sylvia. }

: . ; ' ients
without the least mconvenience ; the stiffest gradi

' 1es or more. The
have been negotiated at a speed of 40 miles or m e
train weighs 220 tons, and the engine has about 900 horse

power,

Some interesting experiments on the effect of rerieated
stresses have been made at the Watertown Arﬁj““ e :
are described by Mr. H. K. Landis 1n the tgw;:.ri{iia
Manufacturer. Bars of metal 1 1. in diame o :
loaded at the centre with weights hung from HEL;L‘{T?}%I:
resting, at the middle of the bar, on two sets 0 1;{’ 1::;13
rollers placed 4 in. apart. The bending _mﬂmrli“-'}!: i
accordingly uniform for this distance of 4 . 5 ef o7
thus arranged were caused to rotate at a H[)eed 0 Sy
revolutions per minute. The loads were arrange bﬂu h
the caleulated fibre stress at the middle of the bar ?"HH
from 40,000 lb. to 50,000 1b. per square inch. After
having run a large number of revolutions the bars wf}f
then cut up into test pieces, one being taken frt?am ;{
end and another from the [middle of each bar, _
hole was then bored through each of these test pieces sO
as to leave a shell of metal only g in. thick. When
broken in a testing machine, the following results were

then obtained :

— . —

e ——

|
| Tensile Strength.
Kind of Metal " Fibre Iflt;tif : Difference.
NG OL L | Stresa. tHons. Gain.
Middle. | End.
- 1b. per Ib. per | 1b, per Ib. per sq.
g£q. 1n. §q. in. | 8q. In. in.
Mild steel .. 40,000 | 60,000 | 91,630 | 60,770 |+ .;o,sgg
(Hot rolled) .. 40,000 | 87,900 | 67,070 | 61,000 + 6,03
¥ "1 40000 | 100,000 | 67,070 64,240 |+ 2,830
) 40,000 | 124,000 | 64,620 61,120 |+ 3,500
'y ..l 40,000 173,400 (hrnke_n). (= = lnga)
Cold rolled iron’ 40,000 | 250,000 | 53,750 | 73,420 | - 19,670
9 s 40,000 | 150,000 | 62,610 | 72,390 |- 9,780
5 5 45,000 | 80,000 | 57,720 | 71,960 (- 14,240
1" " 50,000 40,000 | 56,000 66,850 | — 1!],85'0
¥ " | 50,000 | 50,000 | 61,000 | 64,000 |- 3,000
1 1 4{},000 325,3{]0 (brﬂ'kﬂn)-
" ' 45,000 | 192,500 -
T ' 45,000 116,600 o3
| B ] ¥4 50,00'0 4?,{_’50 l 1]
The Great Eastern Railway Company, which has been

doing some smart work of late in replacing some of their
bridges which span rivers in a single night, beat 1ts own
record on Saturday night last, when, in spite of a severe
snowstorm, the bridge over the River Lea to the south of
Tottenham Station, on the main line, was replaced by a
new bridge, the old one being removed and the new one
placed in sitw in nine hours. The old bridge was removed
and the new one put in its {Jla.ce by the same process and
at the same time. Mr. Wilson, the chief engineer, with
a large body of officials, and gangs of men to the number
of 70, were on the bridge soon after 12 o’clock with a huge
crane, several crabs, a couple of 100-ton jacks, and several
50-ton jacks in reserve. At 12.30 a.m. operations were
commenced. The first thing to do was to strip the rails
from the old bridge, taking up the planking as well as
the permanent way in order that the lifting apparatus
could be attached to the girders to raise the whole bridge
bodily to the extent of 18 in. This was to allow of trolleys
being placed underneath resting on transverse girders,
whij\ Ead been erected so that the bridge, being elevated
on wheels, could be drawn away. The old b_rtd%e was
77 ft. in length. The new bridge, 84 ft. 9 in. in length,
had been erected beside the old one, cﬂmFlete even to the
rails and its final coat of paint. It had already been pro-
vided with temporary wheels to facilitate shifting. The
preliminary part of the work—the raising of the old bridge
and placing 1t on wheels—was the most arduous part of
the task, and occupied the men incessantly until a quarter
to seven. Then, by means of powerful crabs and winches
attached to the new bridge, this was slowly pulled into
the place of the old, the latter being at the same time
pushed out of the way. It was a dead weight to move of
250 tons, but it was accomplished in an hour. At a quarter
to eight the new bridge was in its place, and the old
bridge was by its side. The next thing to be done was to
remove the trolleys or wheeled carriages from under the
new bridge and lower it into its final position flush with
the permanent way. The completing of this occupied the
remainder of the morning, and then the levelling up and
adjusting was gone on with ; but at 2.20 the engineer’s
train was able to cross the new bridge, and the work was
practically completed. |

—
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THE SoCIETY OF C1viL ENGINEERS OF FRANCE.—Follow-
ing the example of the Institution of Civil Engineers, the
Society of Civil Engineers of France has built itself a
magnificent house, which was opened with great ceremony
on January 14 by the President of the French Republic.
A large number of guests were present at the soirée,
including representatives of the various French technical
societies. The only English society re?resented was the
Iron and Steel Institute, who sent Professor Roberts-
Austen. The new building, which 1s situated 1n the Rue
Blanche, Paris, was designed by Mr. F. Delmas, and
was erected in 262 days. It comprises in the basement
engine-rooms and store-rooms, on the ground floor the
meeting-room, on the first floor reception-rooms for the
members, on the second floor the secretary’s offices and
the council -room, and on the third floor the library.
Access to the vamous floors 1s obtained by means of an
electric lift. The meeting-room contains seats for 500
persons, and the floor is so arranged that it may be hori-
zontal for receptions or inclined so as to convert the room
into an amphitheatre for the meetings. The floor weighs
30 tons, and its transformation from a horizontal to an

inclined position is effected with great rapidity by means

of hydraulic machinery,
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I~ our issue of October 30, 1896, we gave an account | rolling stock. We have already illustrated the loco-

of an experimental line of light railway which had been
constructed at Newlay, near Leeds, for the purpose of
illustrating by actual examples the method of working
adopted on the Barsi Light Railway. The exhibition
had been organised by the Leeds Forge Company,

motive.™

We also give on the present page, in Fig. 1, a plan
and profile with mean elevation of the experimental
line, from which our readers will be able to form an
idea of the complete manner in which the Leeds Forge

PLAN OF B{Lnal RY AT NEWLAY.

marked on the plan. It will be seen that on the loop
round the dining and exhibition tents there is a curve
first of 150 ft. radius and then of 175 ft. radius, next
to which is a reverse curve of 150 ft. radius, the gra-
dient being 116 ft. 6 in. The steepest gradient on the
main line was 1 in 57.1, and the sharpest curve 175 ft.

wet| DINING TENT
| .2 |exwisimion Tent =
. 3 | ENGINE SHED R T (e . — ,
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whose pressed steel bogies and underframes were used
in the construction of the rolling stock. Our account
was based on an inspection of the installation, which
was necessarily of a more or less superficial nature,
and upon information supplied to us at the time. We
have since made further inquiries into this system, and
as a result are now able to give illustrations of the

e e R s e S R S S R

Company carried out their investigation of thfs
system. The line was of substantial construc-
tion, and ocarefully graded in order to illustrate
the efficiency of the locomotive and practicability of
the general arrangements, The curves and grades are

*See ENGINEERING, vol. Ixii., page 612,

radius, the 250-ft. curve being altered to that. By the
train {liu.grum it will be seen that the length of train
was 342 ft. 6 in., and the total weight 229 tons; but
this does not appear to represent the train actually in
use on the occasion of our visit. The gauge was
2 ft. 6 in., the rails 30 1b. to 35 lb. per yard, and
stamped steel sleepers were used. As we stated in
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our previous notice, the experimental train was, on the
occasion of our visits, run over this line at a fair speed,
which we estimated at from 12 to 15 miles per hour.
The rails were wet and slippery. It is fair to say,
however, that others present put the speed much
higher, and it is quite possible they were right. We
were also informed that on previous occasions a quicker
rate of running had been accomplished, a fact that
may be easily credited. However, the nature of the
tests, with a large crowd of people all over the grounds,
made it desirable that no great speed should be
attempted, on the score of safety. It is astonishing
how inconsiderate people are when they get in a crowd,
not only of their own safety, but of the convenience
of other people.

The locomotive was constructed by Messrs. Kitson
and Co., of Leeds, and was specially designed for the
work. It has eight wheels coupled and a four-wheel
trailing bogie. The cylinders are 13 in. in diameter
and 18 in. stroke. The weight in working order is
29 tons 8 cwt. An illustration of this engine was given
in our issue of November 13, 1896.

Turning to the engravings of rolling stock given in
the present issue, Fig. 2, page 110, is a special
saloon car as supplied to the Barsi Light Railway.
The body and fittings are by the Lancaster Railway
Carriage and Wagon Company, whilst the under-
frame and bogies, as in all the other stock, are com-
EOEEd of the pressed steel members made by the Leeds
forge Company. The underframe is 40 ft. 6 in. long
by 6 ft. 8 in. wide, the length over the buffers being
43 ft. 3in. The centres of bogies are 28 ft. and the
wheel base of the bogies is 4 ft. 3 in. The gauge, as
stated, is 2 ft. 6 in. A hand brake is fitted to both
bogies, which gives equal pressure on every wheel both
on the straight and curves. Curves of 150 ft. radius
can be taken by this carriage. The total weight on

rails when fully loaded is 20 tons, and the carriage is |

tested to twice the working load. The car comprises

a main saloon, smoking compartment, entrance vesti-
bule, lavatory, kitchen, and servants’ compartment.
It is provided with sleeping accommodation, and is
| illuminated by gas. It has double roofs and sun-
shades suitable for tropical countries, the width over
sunshades being 7 ft. 6 in. It is surprising what a
deal of accommodation there is in this car considerin

the narrow gauge of the line. The upholstering :smg
fittings are excellent.

In Fig. 3, on the same page, will be found an illustra-
tion of the standard covered goods wagon constructed
by the Leeds Forge Company. The length over body
is 25 ft., the width 7 ft., and the height inside 6 ft. 6 in.
The length over buffers is 28 ft. 3 in. The load is
14 tons 2 cwt., and the capacity 1000 cubic feet. The
| total weight on rails is 20 tons. The wagon is fitted
with hand brake, which can be applied or taken off
from either side of the vehicle. Fig. 4, on the same

age, is a low-sided wagon, also constructed by the

eeds Forge Company. Thelength over headstocks is
25 ft., the width 7 ft., and the length over buffers
28 ft. 3 in. The length between bogie centres is
16 ft. 8 in., and the wheel base of bogies 4 ft. 3 in.
| The tare weight is 4 tons 2 cwt., and the normal load
15 tons 18 cwt., giving a total weight on rails of 20
tons. A hand brake is fitted which can be worked
from either side. The wagon has been tested by the
Leeds Forge Company with a load of 40 tons distri-
buted uniformly, when the deflection of the under-
frame in the centre was found to be % in., and the
deflection of the bogie 45 in. There was, of course,
with these slight deflections no permanent set.

All these examples of narrow-gauge stock have, as
already stated, KFox pressed steel frames, and in
Fig. 5, on page 110, we illustrate a standard carriage
underframe, with bogies, for this description of rolling
stock. This underframe is 40 ft. 6 in. long by 6 ft. 8 in.
wide, the length over buffers being 43 %t. 3 in., and
between centres of bogies 28 ft. The wheel base of

[ oogies is 4 ft. 3 in.

A hand brake, which gives equal
block pressure on every wheel, on straight road or
curves, is fitted as shown. This underframe is the
same as that fitted to the car shown in Fig. 4, and
will take curves 150 ft. radius. The test is twice the
working load. In Figs. 6 to 13, on the opposite and
present pages, we give illustrations of two types
of bogie used for this description of narrow-gauge
stock by the Leeds Forge Company. The details are
clearly shown on the drawings, and the leading dimen-
sions are marked on, so that it is unnecessary to
repeat them. The distinction between the two is
that the bogie shown in Figs. 6 to 9 has a swing
bolster, whilst the other is not so provided, but has
spring side bearings and double coil axle-box springs
specially arranged for light stock, the outer coil
being longer than the inner, so that the wvehicle
when unloaded rides on the outer coil only, but when
the load is put on both sets of springs are brought
into action. 1ln connection with this matter it may
be stated that Mr. Calthrop, the consulting engi-
neer to the Barsi Light Railway, considers the absence
of vibration in the running of the carriage and wagon
stock to be due in a great measure to the Timmis
system of coiled springs which have been employed
throughout the whole track. He also attaches import-
ance to the fact that the steel sleepers used were
spaced at distances so arranged as regargs rail jointsthat
there is equal resilience throughout. This practice of
placing sleepers was first determined by theoretical
considerations, the correctness of which has been
demonstrated by a series of lever experiments, con-
ducted on the permanent way by means of a lever testin
machine, and finally by practice. We are also ask
to state that the photographs, from which the engrav-
ings now published have been taken, were taken by
Mr. J. Wormald, of Leeds.

In our issue of April 6, 1894, we gave a full de-
scription of the Fox system of pressed steel frames
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for rolling stock, and refer those of our readers who
require to refresh their memories on the subject to our
earlier issue. There are, however, a few words that
may be further said here on the subject in connection
with this light railway question. The advantages
claimed by the representatives of the pressed steel
frame system are that it secures a minimum tare
weight, combined with great strength and carrying capa-
city, and complete interchungﬂﬁ)ility of the various
arts. The low-sided bogie wagon, illustrated in

1g. 4, 18 taken as an example. The tare weight is
4 tons 2 cwt., and the carrying capacity or paying load
18 15 tons 18 cwt., equal to not very far from four
times the tare weight. Ordinary gauge wagons of this
type, if constructed of wood, carry a paying load of
from 1} to twice their tare weight. The great advan-
tage, 1t is claimed, of the narrow-gauge steel under-
frame wagon is not secured at the expense of efficiency,
for the wagon illustrated in Fig. 4 was loaded, as
stated, with 40 tonsof pig iron, or 2} times the maxi-
mum carrying load ; the deflection being as already
stated. This load remained on the wagon five days,
at the end of which time there was no permanent set.
A high-sided coal wagon on the same system, which
was exhibited at the Newlay trials, weighed 5 tons
7 ewt., and would carry a load of 14 tons 13 cwt. The
tare of the covered goods wagon, Fig. 3, was 5 tons
18 cwt., and this, as stated, would carry 14 tons
2 ewt., These figures, the Leeds Forge Company claim,
show ‘“ that the whole of the above-mentioned stock
far exceeds in proportion of paying to non-paying
load anything that can be obtained by any other form
of construction.” .

We take these statements from a report which has
been furnished us by the company, and they are
undoubtedly striking. It would, however, be of inte-
rest if exact figures were given for comparison between
the old and new systems, taking equal gauge, for
though the narrow gauge has its advantages, it is not
on a level, for general work of a railway, with the
standard gauge.

Other advantages put forward in favour of the Fox
system are that the parts required are less in number
as compared with a frame built up of channels, angles,
plates, and knees ; whilst in the solid ends and corners
much greater lateral and diagonal strength is obtained
to resist the stresses in these directions than would
be the case with a built-up frame of equal weight. In
the built-up frame at a junction of two channels
of equal section, the flanges have to be cut away to
allow one bar to fit into the other, and have only an
angle-iron knee connecting the members. In such a
case lateral stiffness is obtained by the web of the
channel only, In the Fox system lateral stiffness is
secured by flanges and webs, in addition to one or
more rivets through the top flanges of the members
connected. To obtain equal stiffness in built-up frames,
the members would have to be connected by a knee
and have gussets on the top and bottom flanges. Thus
five pieces would be required in the connection of the
two members, We give the claims put forward by the
manufacturers of the steel pressed frames in practi-
cally their own words, and leave our readers to draw
their own moral, which, however, should be a striking
one.

To the above details we may, in concluding our
notice, add some particulars, as they are the result of
actual experience, taken from a report of Mr, Everard
R. Calthrop, the consulting engineer to the Barsi Light
Railway Company :

In reducing the capital cost of railway communication

to its lowest possible figure compatible with efficiency,
the adoption of the }l'illﬂi]!;llﬁ of narrow gauge—such as
the 2 ft. 6 in. selected for the Barsi Light Railway—un-
questionably stands pre-eminent as regards the reduc-
tion in prime cost, in consequence of the greater flexibility
of alignment and its sequel@ in respect of the avoidance
of heavy cuttings, embankments, and other costly works.
In India the saving has been shown to amount to no less
than four-fifths of the total cost of permanent way,
which means that for a given amount of money a narrow-
gange line can offer five times the traflic area,
When once this principle of narrow gauge has been
adopted, the most important reduction in capital cost
that it is possible to make is in the direction of reducing
the dead weight of the train to the lowest possible pro-
portion, compatible with a proper reserve of strength and
a due regard to the cost of maintenance and repairs, By
means of pressed steel frames I have been able, while
working to a uniform maximum axle load of only 5 tons,
to place on the Barsi LiEht Railway open wagons 25 ft.
long over headstocks with a paying load of 15 tons 18 ewt.,
and a tare weight of only 4 tons 2 cwt., the percentage of
tare to the total weight being only 20.56 per cent. This
low side wagon has been placed under a test load of 40
tons, with a temporary deflection of % 1. and without a
trace of any permanent set. The high side open wagons
weigh 5 tons 7 cwt., and carry 14 tons 13 cwt. of goods,
The covered wagons weigh O tons 18 ewt., and carry 14
tons 2 ewt. The carriages are 46 ft. 6 in. long over bodies,
and are capable of Bﬂﬂtlgg 64 passengers each, I know of
no gystem which can produce such results as these while
maintaining the same reserve of strength. :

The necessity of light tare weight on light railways of
narrow gauge assumes an aspect of the highest possible
importance when 1t is remembered that 1t effects a per-

manent economy in working expenses,* by making it
possible to carry, on a given maximum axle load, a
greater quantity of goods per train at the same cost of
coal, oil, and wages. Thisisnot a matter affecting capital
cost only, but there is an actual saving of revenue day by
day in respect of every train that is run. The light tare
weight of this rolling stock has, however, produced a
substantial saving in the capital cost of the Barsi Light
Railway, since it has enabled the Barsi Light Railway
Company to move a very heavy traffic with engines
limited to the low uniform axle load of 5 tons, on rails of
30 1b. and 35 1b. per yard. Had the wagon stock been
built with the usual heavy tare weights, it would have been
necessary, in order to carry the same weight of goods in
each train, to have adopted a greater axle load, to have
designed much heavier and more powerful engines, and
to have employed rails of much greater weight per yard.
In regard to military requirements, whi{:ﬁ | l!l)l‘f‘vﬂ taken
into account in designing this rolling stock, the advan-
tages gained by the use of very light tare weights are of
the highest possible importance. As stated above, it
reduces the weight and bulk of permanent way to the
smallest proportions, thereby increasing the length of
track which can be carried in one ship, or by one train
and the permanent way being lighter 1t is handled an
laid quicker. The pressed steel underframes require no
trusses, consequently they pack closely and avoid the risk
of breakdown from lost nuts or bolts. They are so light
that they can be handled with very elementary liftin
pliances, and the time lost on arrival in erecting stoc

a
shipped in sections for the greater convenience of handling
18 avoided,

NOTES FROM THE NORTH.

Grascow, Wednesday.

Glasgow Pig-Iron Market.—Business was active in the
pig-iron warrant market last Thursday forenoon, when
about 40,000 tons changed hands, the dealing being very
general, The demand, however, was chiefly forScotch iron,
the price of which rose 4d. per ton. Cleveland also rose
5d. In the afternoon there was a smart reaction in prices
on some realisations, the drop being 2d. to 3d. per ton
all round. Some 35,000 tons of iron were dealt in. The
closing settlement prices were as follow: Scotch iron
48s. 6d. per ton; Cleveland, 41s. 6d. ; Cumberland and
Middlesbrough hematite iron, 51s. 44d. and 50s. 6d. per
ton respectively. On Thursday forenoon the market was
barely steady. Scotch warrants improved in price a hittle,
up to 48s. 7d., leaving off at 48s. 6d. buyers. Cleveland
and hematite irons declined in price a copper or two.
In the afternoon the sales amounted to fully 30,000 tons.
Scotch warrants declined 13d., down to 48s. 5d. cash
buyers, but all the other sorts left off at the fore-
noon cloge. The settlement prices at the close were
48s. 4id., 41s. 4%{.1., Hls. 3d., and bH0s. 4id. respec-
tively per ton. good business was done on Mon-
day forenoon, 30,000 tons of all kinds changing hands.
The tone of the market was steady, and at the close prices
had all advanced from 3d. to 2d. per ton. A moderate
amount of business—15,000 to 20,000 tons-—was recorded
in the afternoon, when prices closed rather better than in
the forenoon, the settlement quotations being 48s. 6d.,
41s. 44d., Hls. 44d., and 5H0s, Hci. per ton respectively. A
firm tone ruled on "I‘uesda.y forenoon, when prices were dis-
tinctly harder. About 15,000 tons of iron were dealt
in—10,000 tons out and out and 5000 tons of ‘‘options.”
Prices were advanced all round. About the same quan-
tity of iron changed hands in the afternoon, and prices
declined 4d. to 1d. per ton. The settlement prices at the
close were 48s. 6d., 41s. 6d., 51s. 6d., and 50s. 104d. per
ton respectively. The market was very dull this fore-
noon. About 30,000 tons were sold. Some of the sales
were engaged in by weak holders, and prices had a
sharp break—14d. to 24d. per ton. Further flat-
ness  developed itself 1in  the afternoon, owing to
weakness in the speculative account, but the legiti-
mate trade 18 as good as ever. On the day Scotch
iron lost 4d. per ton. Afternoon sales 30,000 tons. The
settlement prices were, respectively, 48s, 3d., 41s. 3d.,
b1s. 13d., and 50s. 74d. per ton. The following are the
quotations for several No. 1 special brands of makers’
iron : Clyde, 51s. 6d. per ton ; Summerlee, 52s.; Calder
H2s. 6d. ; Gartsherrie, 53s.—the foregoing all ﬂhippeci
at Glasgow ; Glengarnock (shipped at Ardm&mnh 51s. 6d.;
Shotts (shipped at Leith), 52s. 6d. ; Carron (shipped at
Grangemouth), 53s. per ton. There are now 80 blast-
furnaces in actual operation in Scotland, as compared
with 77 at this time last year. Hematite pig iron
18 in good demand, and some of the makers of it are
confident that the prices now ruling will not only be
maintained, but that they will improve still further.
The stock of pig iron in Messrs. Connal and Co.’s public
warrant stores stood at 362,962 tons yesterday afternoon,
against 362,982 tons yesterday week, thus showing a reduc-
tion for the past week amounting to 20 tons.

Finished Iron and Steel.—Makers of finished iron, who
are generally well supplied with orders, are quoting from
2s. 6d. to Bs. per ton of advance on recent prices, the pro-
spects of good trade 1n the early future being very decided,
Marked bars are bs. per ton up in price. The price of
steel 18 likewise showing a firmer tendency, as the good
tone that prevailed at the close of last year i1s being well
maintained. There 18 an abundance of work on hand, and
many fresh inquiries are being reported.

Glasgow Copper Market.—No transactions in copper
were reported last Thursday forenoon, but the price of
the metal was advanced 2s, 6d. per ton. In the afternoon
100 tons were dealt in, and the forenoon gain was lost,
The market was firm, but idle, on the following forenoon,
when only one lot of 25 tons changed hands at last price,
b0l 2s. 6Gd. g)@l' ton cash, with buyers over. The market
continued [firm in the afternoon, but dealing was again
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limited to one lot of 25 tons at 50 2s. 6d. per ton cash,
A year ago copper was selling at 417, per ton, or fully 9/,
lower than it now brings. In the interval the demand and
consumption have grown enormously. On Monday fore-
noon H0 tons were sold, and the price advanced 6s. 3d. per
ton. No business was l‘i.‘[}m‘ti!fll in the afternoon, prices
closing very firm. Yesterday forenoon 50 tons ﬁimngﬂ{l
hands, and the price made other 5s. per ton of advance,
In the afternoon 25 tons were sold, and quotations gave
way 1s. 3d. per ton. Thisforenoon 100 tons were dealt in,

and the price rose 1s. 3d. per ton. In the afternoon the
market was steady, but idle.

Royal Society of Edinburgh.—At the ordinary fort-
nightly meeting of the lhﬁ*nl Society of Edinburgh on
Monday night, Dr. John Murray, F.IE’,.S., of the Chal-
lenger ‘xggitmn, made a communication on the *“ Ocean
Ranger” Reef of the South-West Pacific. Inthe course
of his paper mention was made of a deep-sea soundin
which was only about 260 yards less than six miles, which
18 the greatest ocean depth at present known. Several
communications on purely physical subjects were after-
wards submitted, the authors being Dr, C. G. Knott,
Professor P. G. Tait, and Lord Kelvin. |

NOTES FROM SOUTH YORKSHIRE.

SHEFFIELD, Wednesday,

Municipal Management of Tramways —The accounts
relating to the second quarter’s working of the Sheffield
tramways by the corporation have just been published.
The weekly takings range from 8017, 16s, to 11057, 17s. 44d.,
the figures for the thirteen weeks commencing October 18
being respectively : October 18, 8654, 15s. 1d. ; October 25,
8231. 16s. bd. ; November 1, 830/, 1s. 0id. ; November 8,
802/, 14s, 1d. ; November 15, 839L. 9s. 23d. ; November 22,
846/, 1s. 24d.; November 29, 819/. 1s.; December 6,
7887, 2s. 104d. ; December 13, 844/, 0s. 10d. ; December 20,
816/. 11s. 2d. ; December 27, 1041/, 5s. 7d. ; January 3,
11057, 178, 44d. ; January 10, 801/. 16s. The largest in-
crease over the corresponding week of the previous year
was shown on January 3, when it reached 272/, 14s. Ti’d. .
the smallest increase was in the week ended December 27,
when it was 62/. 7s. 2d. The total increase for the quarter
reaches 1813/, 0s. 5d., and this without a single yard of
extra tram line being worked. In the first quarter of the
corporation’s working the advance was 1371/, so that since
the lines changed hands the corporation have taken
3180/, more than their predecessors in a given period,
The surplus shown by a year’s work will probably reach
about 6500/, and deducting 20007 for extra cost of work-
ing, there will be an additional profit of 4000/, The cor-
poration have under consideration a great scheme of
tramway extension,

The Sheflield Chamber of Commnerce.—The annual meet-
ing of the Sheffield Chamber of Commerce was held on
Friday, when three of the local members of Parliament
were present. The retiring President moved the adoption
of the report, and took occasion to congratulate the
Chamber upon the vast improvement shown during the

year in the trade of Sheffield and of the United Kingdom
generally.

Decrease in Cutlery FExports.—Sir Howard Vincent
M.P., called the serious attention of the Sheffield
Chamber of Commerce at the annual meeting of that
body to the serious decrease in the exports of hardware
and cutlery during the past 30 years. Whereas in 1866
we exported those goods to the value of 3,826,000/, and
i 1872 the amount had risen to 5,000,000Z, it had fallen
i 1891 to 2,500,0007., 1n 1895 to 1,856,0007, (or 3,200,000/
less than 1n 1872), and in 1896 to 2,121,000/., or very little
more than half the amount exported 30 years back. The
matter was, he contended, most serious, looked at in the
hight of the efforts made by the manufacturers of Sheflield
and Birmingham to bring their machinery and plant up
to the latest date. Then as to iron and steel, 23,800,000/,
worth was exported last year, as compared with 37,000,000/,
in 1873, and 31,000,000, in 1890. Side by side with our
diminished exports came enormously increased imports of
foreign competing goods, and this, he argued, was most
serious, The Right Hon. A. J. Mundella, M.P., was
more optimistic. While he did not think everything was
quite as satisfactory as it might be, he believed that the
trade during the present year would be probably as good
as that which was experienced during the past 12 months

Iron and Steel.—Trade in nearly all departments of en-
gineering work maintains its position, the only notable
exception being the manufacture of textile machinery.
The depression in this branch of industry is doubtless
due to the great falling off in American exports. Loco-
motive builders and electrical and hydraulic engineers
are busy. In the Sheffield district the satisfactory de-
mand for all kinds of railway material, which we -‘l(lﬂ-"-'ﬂ
chronicled for several months past, continues, and the
works engaged in this line are fully employed, with
ample orders on their books. Indian orders have been
the most conspicuous ones from abroad, but small con-
tracts from all parts of South America are coming in, and
are doubly welcome after the long stoppage of orders from
that quarter. The demand from the antipodes 13 vt-.rl}('
hmited, except from Western Australia. Inmarine wor
the various branches are fairly well employed, although
the amount of work 1s not equal to that for railway pur-
poses. The great advance in freights in October was due
to an accidental combination of circumstances, and not to
the sudden inflation of the world’s trade. 1t only hap-
pened that a large number of vessels were in the wrong
place, and as soon as the situation was adjusted the ex-
aggerated rates of freight fell, and with them the de-
mand for new ships, The orders booked in the mean-
time will, however, keep the builders busy for some time
to come. There are no new items of special interest to
record in connection with armour. Bessemer billets are
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firm at 64 to 64 10s., and in other directions the market
maintains a strong tone,

South Yorkshirve Coal.—The majority of the collieries
in this district are being worked six days per week.
Trade has once more opened strongly, and the de-
mand for all kinds of fuel is now exceptionally good.
The house-coal market 18 firm, and the large out-

ut of steam coal 18 readily disposed of. The Hum-
Ker ports are taking a fairly good tonnage, and as
the iron, steel, and textile industries are fairly active,
values are well maintained. Best Silkstones realise at the

its from 8s. 6d. to 9s. 6d., Barnsley house coal 8s. to 9s.,

ards 7s. to 7s. 6d., manufacturers’ coal 4s. to 5s. 6d. for
best qualities, smudge 2s. upwards, coke from 8s. 6d. to
10s., best washed varieties up to 13s.

WATER SUPPLY OF LEICESTER,—The new Leicester
Corporation Water Works reservoir at Swithland is now
rapidly filling, The storage capacity of the reservoir is
383,000,000 gallons, and the water i1s now a little more
than a foot below the weir. At Bradgate the stock is
482, 000,000 Afnllﬂns. At Thornton also there 1s a full
supply. together, Leicester has now a stock of
1,200,000,000 gallons of water, and no apprehensions are
entertained of any further scarcity. Summer has, how-
ever, still to come.

THE RoLLING OF ARMOUR PraTEs.—MTr. C. J. Stoddart,
managing director of the Parkgate Iron Works Company,
Rotherham, writes an interesting letter to a Yorkshire
newspaper, in the course of which he states that the first
armour plates were rolled at the Parkgate Iron Works,
and that long before 1856, the year of the starting of the
Atlas Works, the late firm of Samuel Beale and Co.
were the only makers of rolled plates in the district. For
some years previous to 1856 this firm, Mr. Stoddart says,
rolled large plates for the Great Eastern steamship, and
for the Imsh mail boats Ulster, Munster, Leinster, and
Connaught. In consequence of the flutter caused at the
Admiraﬁ:y by the appearance of the French armoured
vessel La Gloire, a communication was made to Palmer
Brothers, of Newcastle, who consulted with Mr. Samuel
Beale on the matter. This gentleman, together with Mr.
G. G. Saunderson, who was then manager of the works,
decided to make an experiment in armour-plate rolling.
As a result, the first battery plate from the Parkgate
Iron Works was sent to Palmer Brothers and Co. on
February 9, 1856, and between that date and the following
April nearly 200 tons were supplied, ranging from 3 in. to
%ik in. in thickness. These formed the armour of H.M.S.

error, which was launched in 1856.

PERSONAL AND TRADE NOTES. — Mr Charles Weiss,
Assoe, M. Inst. C.E., who, since October, 1895, has been
resident engineer and manager at the works of the
British Aluminium Company, at Foyers, N.B., has re-
signed his position for personal reasons, after having
superintended the erection of the plant and successfully
started the manufacture of aluminium. We understand
he will shortly sever his connection with the company.—
Mr. Joseph I{I Wilson, M. Inst. C.E., after 28 years’
service as a member of the Board of Managers of the
Franklin Institute of the State of Pennsylvania, Phila-
delphia, U.S., during 10 years of which he was President
of the Institute, has declined renomination. He still re-
tains an official connection with the Institute, however,
as President of the Board of Trustees.—We learn that the
plant of the Wigston Electrical and Engineering Com-
Rflﬂ.‘;’, Limited (in liquidation), has been purchased by

lessrs. Girdlestone and Co., 16, Davies-street, W., who
will carry on the business under the title of the West-
minster Engineering Company, Limited. Mr. F. V.
Andersen will act as consulting engineer to the firm.—
Mr. H. B. Spencer, of 91, Haworth’s Buildings, Cross-
street, Manchester, will in future represent the Otis
Elevator Company, Limited, in that city.—Mr. G. S.
Goodwin, consulting engineer and naval architect, of
Alexandra Buildings, James - street, Liverpool, has
admitted into partnership Mr. A. Hamlton and
Mr. W. F. Lambert. The firm will in future
be known as Messrs. G. S. Goodwin and Co.—
Mr. W. H. Severn, of Palace-chambers, 9, Bridge-street,
Westminster, having dissolved partnership with Mr,
H. F. Gooch, is continuing the business of consulting and
mspecting engineer with Mr. J. C. I’Anson, formerly of
Fry, I’Anson, and Co., Darlington, and of Saltburn-by-
the-Sea, Yorks. The same address will be kept under
the style of Severn and I’Anson.—Mr. H. C. Eyres,
whose recent resignation of the management of the Coal-
brookdale Company’s London business, and appointment
to that of the architectural department of the Falkirk
Iron Con;sany, we recently noted, was on Saturday last
entertained by the Coalbrookdale London staff, and pre-
sented with an illuminated address, together with a hand-
some piece of plate.—We are officially informed of the fol-
lowing changes in the management of the Brush Electrical
Engineering Company : Mr. J. S. Raworth, whose time is
now almost entirely devoted to the development of the
** Universal ” steam engine, has resigned his position as
jomt manager and chief enﬁineer, and has been appointed
mnsultlifr engineer and elected a director of the com-
pany, . W. M. Mordey, who for many years has been
chief electrician, will in future act as consulting elec-
trician to the company, and will be free to undertake
other work, the company, however, retaining his advice
and assistance with regard to the articles of his design
and invention which it manufactures. Mr. Percy Sellon,
lately joint manager with Mr. J. S. Raworth, has been
appointed general manager of the company, and Mr.

C. E. Hodgki
Worke. gkin works manager at the Loughborough

NOTES FROM CLEVELAND AND THE

NORTHERN COUNTIES.

MipprLesBrouGH, Wednesday.

T'he Cleveland Iron Trade.—Y esterday there was a very
numerous attendance on ’Change, and a cheerful tone pre-
vailled. Perhaps the most satisfactory feature of the
market was the desire exhibited on the part of buyers of
pig 1ron to enter into contracts for forward delivery.
Sellers were in no hurry to do business ahead. Models
and photographs of considerable interest to Cleveland and
Durham were exhibited by Mr. E. F. Jarvis, illustrating
a system of water cooling whereby, it is claimed, ample
supplies of cold water for condensing purposes, &e., can
be obtained at a nominal cost. We learn that the
plants in operation in Cleveland are giving satisfaction.
Although the system is a German invention, and very
largely adopted there, the whole of the plant is manufac-
tured 1mn England. For prompt f.o.b. delivery of No. 3
g.m.b, Cleveland pig iron 418, 6d. was freely offered, but
1t was very difficult to find sellers prepared to do busi-
ness at such a figure. Parcels changed hands at
41s. 74d., whilst some firms held out for 41s. 9d., and
reported that they were able to get it. For delivery to
the end of March 42s. was paid. Middlesbrough warrants
were steady throughout the day, opening at 41s. 63d.,
and closing 41s. 6d. cash buyers. No. 1 Cleveland pi
was reported scarce, and 43s. 6d. was generally quﬂteg
for it. No. 4 foundry was 41s.,, and grey forge 40s.
East coast hematite pig iron had a decided upward
tendency in price, and this was to be expected considering
the present cost of production. For early delivery of
mixed numbers 52s. was paid, and as muchas 53s. was asked
by some makers. Foreign ore was very firm in price, the
demand being large. Rubio was 15s. 6d. to 15s. 9d. ex-
ship Tees. To-day affairs were rather quiet owing to
warrants easing a little, but prices for makers’ iron were
not quotably changed. Middlesbrough warrants closed
41s. 3d. cash buyers.

Manufactured Iron and Steel.—Iattle new can be
reported of the manufactured 1iron and steel trades.
In all departments there 1s considerable activity, and
prospects for the future are regarded as bright. There
1s really no change in quotations, but the tendency 1is
certainly in the right direction. Common iron bars are
put at 5. 7s. 6d.; iron ship-plates, bl. 5s.; steel ship-
plates, 5. 10s.; i1ron ship-angles, 5. 2s. 6d.; and steel
ship-angles, 5l. 7s. 6d.—all less the usual 2} per cent.
discount for cash. Heavy sections of steel rails are
4. 12s. 6d. net at works.

The Coal and Coke Trades.—Coal on the whole 1s steady,
but some kinds show a slight easing. Gas coal com-
mands fancy prices for odd cargoes, but the period of
largest consumption is now passing away. Bunker coal
18 not so firm as 1t was. Coke does not change i1n price,
but the fact is there are not many sales just now, most
consumers having made rather long contracts. About
13s. 6d. may be given as the general quotation for good

blast-furnace qualities delivered at Cleveland works.

THE ARGENTINE NAVY.—The Argentine ironclad Almir-
ante Brown has left Buenos Ayres for France, where she
will receive new guns.

ENGINEERING AT THE WEAR. — The North-Eastern
Marine Engineering Company, Limited, at their Sunder-
land works, last year constructed engines for 37 vessels,
the total power being 17,290 indicated horse-power. This,
added to the 37,150 indicated horse-power of machinery
made at the Wallsend works, gives a total of 54,440 indi-
cated horse-power—the highest of any north-east coast
firm.

CarerowN.—Mr. W. T. Olive has addressed a letter to
the Capetown Town Council requesting to be relieved of
his duties as city engineer and surveyor. In the event of
the council consenting to cancel an agreement entered
into by Mr. Olive in March, 1895, he will be willing to
act as engineer for the city drainage scheme, either until
the completion of the works, or for such a period as the
council may desire.

EMBANKING THE WATERS OF THE NILE AT ASSOUAN IN
UrPErR EGcYPT.—At a meeting of the Victoria Institute,
held at Adelphi-terrace on Monday last, the proceedings
were commenced by reading a letter received by the In-
stitute from Her Majesty, and the election of new mem-
bers, after which Professor E. Hull, LL.D., F.R.S.,
described the last proposed scheme for embanking the
waters of the Nile at Assouan in Upper Egypt. After
referring to the long lapse of time during whm%: the culti-
vation of the ground in Egypt had been carried on by
irrigation, and having described the origin of the rise and
fall of the Nile and the source of the fertilising sediment,
the author proceeded to deal with the question of the pro-

sed embankment of the Nile waters at the First

ataract, by which during the period of low Nile the
waters would accumulate to the extent of allowing a
second flood by means of distributing canals carried down
the valley on each side of the river. He also gave an
historical sketch of the various projects proposed by
Linant de Bellefonds, Count de la Motte, and Mnr.
Prompt, and the final adoption of the Assouan site on the
report of Mr. W. Willeocks, Director-General of Reser-
voirs, together with the arrangement by which the Island
of Philse, with its monuments, would be preserved from
injury. As regards the advantages of the scheme in in-
creasing the productions of Egypt, it had been estimated
by Mr, Garstin that the gain to the State would amount
to 850,000/. per annum, and the increased value of the
crops from Upper, Middle, and Lower Egypt to
16, 000,000, per annum,

NOTES FROM THE SOUTH-WEST.

Cardiff.—The best descriptions of steam coa continue

in strong demand, and colliery proprietors have, in Hﬂftflm:
cases, disposed of nearly the whole of their production ol
five or six weeks in advance. Prices have been tending
upwards, the best descriptions having ‘nm(le: r]lH.} to
11s. 3d. per ton, while secondary qualities have been
firm at 10s. 6d. to 10s. 9d. per ton. The demand for Steaig
coal has also been in excess of the Hupplz'. Huusehu

coal has shown considerable firmness: No. 3 Rhun(lldﬂ.
large has made 11s, to 11s. 3d. per ton. Patent fllE]d ;aﬂ
been in good request at previous prices. The demand for
coke has been active : foundry qualities have made 17s.
to 17s. 9d. per ton, and furnace ditto 16s. to, 16s. 6d. per
ton. There has been a steady inquiry for iron ore, but
prices have been scarcely maintained ; the best rubio has
made 14s. 6d. per ton. The manufactured iron and steel
trades continue brisk, there having been numerous in-
quiries for steel rails, steel sleepers, and DBessemer and

1emens steel bar.

Barry Railway.—A project has been brought forward
for constructing a deep-water pier at Weston. The pro-
moters ask for powers to construct a pier from a pomnt
adjoming the l\lim'ine Hotel for a distance of about
2000 ft., where a depth of 12 ft. of water would be
obtained at low tide. The project will have the assist-
ance of the Barry Railway Company. It is stated that
the Barry Company also intends to construct four steamers
for passenger traffic, two of which will be ordered and
will be available for service next season.

Pembroke Dock.—The monthly meeting of the Pembroke
Town Council was held at Pembroke on Tuesday. Mr,
Beesley, C.E., attended, and submitted plans and_esti-
mates both for sewerage and for sggplymg embroke Dock
with water. The council decided to apply to the Local
Government Board for authority to borrow 27,000/, for
water purposes and 15,0007, for sewerage, being the engi-
neer’s estimates. Mr. Beesley was further instructed by
the council to prepare a scheme for the sewerage of Pem-
broke Ward, and this he promised to do within a month,

BraziL AND THE ELEcTRIC LIGHT.—An order is stated to
have been placed with a New York engineering company
for the machinery required to work an electric light plant
of 15,000 lights in southern Brazil. '

Tue SteaM YAcHT “Ivy” AND THE BENIN PUNITIVE
ExpeDpITION.—The part to be played 1n the Benin expedi-
tion by this steam yacht suggests a brief description. She
was built by the Harle Company at Hull, and handed
over to the Protectorate in less than a year from the time
of commencement. Her ordinary speed of 10 knots can
be increased to 13 knots ; she is very roomy, an excellent
sea boat, with plenty of accommodation for her officers and
crew, besides 10 spare cabins and a large troop deck
for the transport of military ; she can carry about 500
native soldiers. Her dimensions are: Length over all,
237 ft., and 204 ft. between perpendiculars; breadth,
34 ft., and depth 16 ft. 6 .In. She 1s constructed on the
composite principle. The deck-house 1s 130 ft, in length
and 20 ft. 1n breadth, built of teak, as are also all the
cabin fittings and furniture. The yacht is specially venti-
lated. She carries a 7-pounder forward and two machine
guns aft. The machinery consists of two sets of triple-
compound engines of 1150 indicated horse-power, which
drive a pair of bronze propellers, and steam is supplied
from two large steel multitubular boilers working at
150 1b. pressure. Her draught of 10 ft. 3 in, enables her to
get further up the Niger than any of H.M. ships on
the station.

H.M.S. “ TERRIBLE.”"—It was intended during the past
week to have the gun trials of H.M.S. Terrible, but the
weather proved too hazy, and the vessel returned to Ports-
mouth Dockyard on Monday, the 18th inst. Some trals,
however, were made with fler steering engine, and the
helm was put from the middle line to hard over in 11
seconds, and from hard over to hard over in 25 seconds,
the time specified in the contract being 30 seconds. In
connection with the Emgressive speed trials two runs
have been made on the measured mile at Stokes Bay,
but the others have been postponed. There was a 1-knot
tide running, but other conditions were favourable.
Going with the tide the speed was 11.25 knots, the star-
board engine making 49.12 revolutions and developing
1115 indicated horse-power, and the port engine 47.62
rovolutions and 893 indicated horse-power. This gives
a mean of 48.8 revolutions, and a total of 2008 indicated
horse-power. Against the tide the speed was equal to
9.326 knots, and on this run the starboard engine made
50.51 revolutions, and developed 1180 indicated horse-
power, while the port engine made 48.03 revolutions, indi-
cating 907 horse-power. The mean was 49.27 revolutions,
and the total 2087 indicated horse-power. Thus for the
two runs the means were : Speed, 10.288 knots ; engine
revolutions, 49 ; indicated horse-power, 2047. We shall
continue our article on the trials when these progressive
speed trials are completed. Messrs. Allen, of Bedford,
call attention to the fact that in the list of auxiliary
machinery working during the 29 hours’ coal consump-
tion trial of H.M.S. Terrible, given on page 84 ante,
there are omitted two of the three sets of electric
light machinery which were working at nearly the full
load. HKach set is capable of developing 90 indicated
horse-power, so that with this addition of 180 horse-
power the coal consumption of the propelling machinery
18 shightly . better were deduction made for auxiliary
machinery, but, as already explained, the Admiralty do
not make any allowance. Messrs. ‘llen installed the
engines,
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NOTICES OF MEETINGS.

Tue INsTITUTION OF CiviL ENGINEERS,—Tuesday, January 26, at
8 p.m. Paper to be read with a view to discussion : “‘ The Diver-
sion of the Periyar,” by Colonel J. Pennycuick, C.8.I., R.E, Btu-
dents’ meeting, Friday, January 20, at 8 p.n  Paper to be read :
‘““ An Experimental Investigation of the Efficiency of a Pelton
Waterwheel,” by Mr, S. Henry Barraclough, B.E., Stud. Inst. C.E.
Dr. Alexander B. W. Kennedy, F.R.S. (Member of Council), will
take the chair,

Tk SurvEYORS' INsTITUTION.—Monday, January 25, when the
adjourned discussion on the paper read by Mr. Howard Martin
(Fellow) at the last meeting, entitled, *“ The Future Development
of the Supveyors' Institution,” will be resumed. The chair to be
taken at eight o'clock.

INSTITUTE OF MARINE ENGINEERS.—Monday, the 25th inst., at
58, Romford-road, Stratford, E., at 8 p.m. A paper will be read
by Mr. B. H. Joy, on *“ Joy’s Valve Gear and Assistant Cylinder.”

THe INSTITUTION OF ELECTRICAL ENGINEERS,—Thursday, January
28, ordinary general meeting at 8 p.m., at the Institution of Civil
Engineers, 25, Great George-street, Westminster, S.W. * Elec-
trical Interlocking the Block and Mechanical Signals on Railways,”
by Mr. F. T. Hollins, Member. ;

RoyAL INSTITUTION OF GREAT BRriTAIN.—Friday evening, January
29, atnine o'clock. Professor Jagadis Chunder Bose, M.A., D.Sc.
(Professor of Presidency College, Calcutta), on ** The Polarisation
of the Electric Ray.”

THE INSTITUTION OF JUNIOR ENGINBERS.—Saturday, January 30,
at 3 p.m. Visit the Lion Brewery, Belvedere-road, Lambeth.

SOCIRTY OF ARTS.—Monday, January 25, at 8 p.m. Cantor Lec-
tures. ‘‘ Material and Design in Pottery,” by Mr. William Burton,
F.C.8. Four Lectures. Lecture II.—Tuesday, January 26, at 8 p.m,
Applied Art Section. ‘‘The Artistic Treatment of Heraldry,” by Mr.
W. H. St. John Hope, M.A.—Wednesday, January 27, at 8 p.m.
Seventh ordinary meeting. *‘Voice Production,” by Mr. William
Nicholl. Dr. C. Hubert Parry, Director of the Royal College of Music,
will preside.—Thursday, January 28, at 4.30 p.m. Indian Section.
This meeting will be held at the Imperial Institute. ‘‘The Moral
Advance of the Peoples of India during the Reign of Queen Vic-
toria,” by Mr. William Lee-Warner, M.A., C.8.1., formerly British
Resident in Mysore, and Chief Commissioner of Coorg. The
Right Hon. the Lord Herschell, G.C.B., D.C.L., will preside.
—Thursday, January 28, at 8 p.m. Howard Lectures. ‘‘The
Mechanical Production of Cold,” by Professor James A. Ewing,
M.A., F.R.S. 8Six Lectures. Lecture I.

THE SOUTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL WORKS'
MANAGERS,—Saturday, the 30thinst., at the Institute, Dudley, when
Mr. Alex. E. Tucker, F.I.C. (Past-President), will read a paper on
‘‘ Lubricants and Lubrication.” The paper will be illustrated by
several lantern views. Chair to be taken at 7 p.m.

ENGINEERING.

FRIDAY, JANUARY 22, 1897.

HIGHER TRAINING IN TECHNOLOGY.

ALL those interested in the question of technical
education will rejoice in the triumphant vindica-
tion of the work of the Central Technical College,
which appears in the report of the committee ap-
pointed, at the request of the Mercers’ Company,
to consider the ‘¢ expenditure of the Central College
of the City and Guilds of London Institute for the
Advancement of Technical Education, especially as
compared with results.” The wording of this
request. shows pretty clearly where certain sec-
tions in the City felt the pinching of the shoe.
For a given expenditure the various polytechnics
were passing through their classes many more
students than the Central Technical College, so
that the expenses per student in the latter seemed
high, no regard being paid to the quality of the
work accomplished 1n the two classes of institution.
This latter can only be judged by experts, whilst
every man in the street 1s quite capable of appre-
ciating mere matters of quantity. Moreover, and
quite legitimately, many of the guilds felt that in
the case of the Central Technical College they were
not getting due credit from the public for the heavy
pecuniary sacrifices which were necessary to estab-
lish and maintain it, whilst an equal sum expended
on a second-grade polytechnic of little or no advan-
tage to the industries of the country would receive
frequent and eulogistic mention in the press.
Further, a certain amount of ill-feeling was created
in the City by the bestowal of what was in truth a
well-deserved knighthood on Sir Philip Magnus for
his work in directing the technological under-
takings of the guilds. But the men who had found
the sinews of war were at the same time passed
over, and their friends felt aggrieved, and perhaps
not unjustly, as there is nowadays a disposition to de-
preciate the qualities by which the wealth of the
nation is maintained or increased. = As much talent,
and far more mental worry, is expended in building
up a big business as in attaining the positionof Senior
Wrangler in the Mathematical Tripos. -

With such feelings prevalent as those mentioned
above, the Governors of the City and Guilds of

London Institute were well advised 1n prm_n[ftly
meeting the views of the malcontents, and appciln;:-
ing a very strong committee to go into the who ?
matter, this committee including repreqentatweﬂ u
both the professional and the commercial members
of the guilds. A President and a Past-President of
the Institution of Civil Engineers, and three Past-
Presidents of the Chemical Society, insured that the
committee should be competent to deal with the
question of the efficiency of the traming provided at
the college, whilst the other ‘HIEll_leI'B were equall;‘y
well equipped on the financial side of the nlattell.
This special committee in turn appointed two sub-
committees ; one, under the presidency of Mr.
E. L. Beckwith, dealt with the finance and ad-
ministration of the college, and the other, of which
Sir Douglas Galton was chairman, with the educa-
tional work. Both committees completely vindi-
cate the college in all respects. The former, 1n 1ts
report, gives a short history of the Central Tech-
nical College, which, as stated at its inception, was
formed to accommodate three classes Gf_ student,
to number about 200 in all, and to consist (1) of
those intending to become teachers, (2) of persons
over 16 who, having passed an entrance examina-
tion, took a complete course in technology, and (3)
special students, such as men already engaged profes-
sionally, who wish to attend special courses. The
building and equipment of the college cost 101,8001.,
and the net annual cost to the guilds is rather less
than 7000l. per annum, whilst the original estimate
was 3000/. more. It is difficult on this showing to
see any possible ground of complaint. Indeed, in
place of censure for their extravagance and waste,
the college authorities deserve the thanks of the
guilds for the remarkable economy with which they
carry out their work.

Comparison with other institutions of somewhat
similar standing will be of interest, and are sup-
plied in the report of the sub-committee. They
show the capital expenditure of the Central Insti-
tution has been but 101,800l., whilst abroad the
Engineering and Physics Department of the
McGill University has cost 202,0000., the Massa-
chusetts Institute of Technology (very similar to
the Central Technical College in its scope) 210,000L.,
the Technical High School at Berlin no less than
450,000!., and that at Munich 193,000.., whilst in
France the Kcole Centrale des Arts et Manufac-
tures has cost 250,000l. for its buildings alone. The
cost per student is also much less than elsewhere,
as shown by the following Table :

e

Number | Gross | Net
. of Cost per Cost per
Students. |Student |Student
21N s
Central Technical College 210 54 31
England : |
Cooper's Hill .. 0 100 120
Royal College of Science 300 67 57
America :
Massachusetts Institute 1200 60 22
Cornell University ... * % 1503 63 43
Johns Hopkins University .. 3 600 61 25
McGill University (Applied Science
only) .. . o .. A 175 60 29
Germany : |.
(Report of Royal Commission, 1884)( 2000 - 100
Switzerland : |
Polytechnic, Zurich .. s s 720 69 | b0

The net cost per student is also, it will be seen,
well below the average of the other colleges men-
tioned, and where lower than at the Central, the
difference is due to higher fees.

Many of the complaints which have been made
against the Central Technical College have been
founded on an anonymous pamphlet published some
time back, the writer of which displayed consider-
able ingenuity in inventing his facts and garbling
his quotations to meet his already settled conclu-
sions. This pamphlet has been dealt with by the
committee seriatim, and its statements traversed
one by one. The most ridiculous was, perhaps, a
charge of professoral extravagance, implied rather
than definitely stated. It appears that three of
the professors are allowed to control an expendi-
ture of 400l. a year each for laboratory apparatus,
&c. This sum cannot be considered an extrava-
gant one from any point of view, and, as a matter
of fact, we understand that the professors have
often to employ in the laboratories instruments
belonging to them personally, the equipment being
incomplete in these respects. One important
feature of the arrangements at the Central is that
the professors have no share in the fees, but are
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paid a fixed salary of 1000/. per annum each.
This is an excellent arrangement from the student’s
pomt of view, as there is thus no inducement
to lower the standard of the entrance exami-
nation, and a whole class is not kept back for the
sake of two or three ‘‘weaker brethren.” From
the professor’s standpoint, however, it may be
doubted if the plan meets with equal approval, as
their present stipends are lower than those actu-
ally received by the occupants of chairs at institu-
tions of much lower standing, where the professor
is awarded a share of the fees. As matters stand,
it appears that the entrance examination at the
Central is more difficult than at any other
technical college in the kingdom. Indeed, con-
sidering the deplorable state of secondary edu-
cation here, it is, perhaps, too difficult. The
masters of the great public schools, in addition to
their notorious laziness, are steeped in the old
classical traditions, and their pupils, though occa-
sionally able to write fairly grammatical Greek
and Latin, are too often grossly ignorant of the
facts of nature around them. No substantial reform
in this regard is to be expected. The modern side
of such schools is looked down on by both boys and
masters, and the cleverer youths are kept as much
as possible on the classical side, whilst, judging
from impassioned appeals to the authorities to
lower the standards for the entrance examinations
for the Army, it would seem that the teaching, such
as 1t 1s, 18 far from competent. Nevertheless the
heads of these establishments have enormous influ-
ence on the educational progress of the country, their
example being followed by the smaller middle-class
schools. It will not be at all surprising if the various
polytechnics, now so popular and so useless, so far
as any direct benefit to the industries of the country
is concerned, do not find their true field of develop-
ment 1 providing a good secondary education on
scientific lines.

Many people seem to imagine that a technical
college should turn out fully equipped engineers,
who should step into highly-paid berths imme-
diately on finishing their course, and are aggrieved
to find that a further stage of training is necessary
before the ex-student’s services are of much com-
mercial value. Many of the complaints against ex-
students of technical colleges arise from an absence
of tact and an abundance of self-conceit on the part
of the latter. As the purely shop-trained youth is
often imbued with a sublime contempt for theoretical
knowledge of any kind, so the ‘¢ techniker,” to usea
German term, despises a chief draughtsman ignorant
of the calculus, and who refers to a book of tables
when he desires to ascertain the strength of an
I-beam. That enthusiastic youth, on the other
hand, will calculate out the same beam by a long
and tedious process, too often making a slip of a
decimal point or other equally essential matter.
Such mistakes are of little importance 1n a college
drawing-office, but in actual practice might, if un-
detected, endanger both life and limb. An ex-
perienced man can usually give a fair guess as to
what his calculation should result in, but a student
new to the work has, at first, no such methods of
checking his results. Often he will feel hurt at the
fuss made over what he considers a mere slip of
the pen, whilst his superior too often considers the
incident as a striking example of the uselessness of
a college training.

THE SECOND-CLASS PASSENGER.

Durine the next few weeks the rallway com-
panies will hold their half-yearly meetings, and we
shall hear the oft-repeated tale of great increases
in the receipts from third-class passengers, of the
stationary condition of first-class traffic, and of
diminished revenue from the second class. Year
after year there is the complaint that the second-
class passenger is disappearing, and hints are thrown
out that he must be entirely abolished. Ended or
mended he must soon be, for a source of revenue
which steadily diminishes, in the face of great pro-
gress in business, certainly requires radical treat-
ment of some kind. The simplest method 1s
to take off the second-class coaches altogether, and
reduce the divisions to first and third. This has
been done on the Midland and in Scotland for many
years, and the public is fairly content. More re-
cently the trains running from London to KEdin-
burgh and Glasgow have been restricted to two
classes of coaches. Thechange was due mainly to
the introduction of the third-class dining car ; 1t
was out of the question to run three classes of

restaurants in one train, and, therefore, one de-
scription of passenger had to be sacrificed. Apart
from these instances, however, the great English
lines are unwilling to follow the Scotch example.
The second-class passenger is to them in the nature
of a windfall, a gift from the gods, which they have
done nothing to earn. He pays them 30 to 100 per
cent. above third-class fare, and gets practically
nothing in return for it in the way of comfort. No
wonder they are loth to part from him.

The second-class passenger is a survival from
what are, to many among us, the prehistoric times
of the ** Government train.” In those days he got
full value for the extra money he paid over third-
class fare. He travelled at a good speed in a car-
riage that was wind and weather tight, and had
sometimes a padded seat. The man who went with
a ‘“ Government ticket ” stopped at every station,
and not unfrequently he found the train had
gone into a siding for an indefinite period. He
sat on a bench which grew harder and harder as
the hours dragged wearily on, and he only leaned
against the back as a variation to his discomfort.
In the early days his carriage had not even a roof,
and even when this defect was remedied, it had no
windows except in the sliding panel in the door.
When these conditions obtained, the second-class

passenger bore an unmistakable stamp of superiority;

in the language of the day, he was ‘‘genteel,” and
was a relation in blood—although not the equal
in wealth—to the first-class passenger. But when
third-class carriages were attached to all trains, in
the early seventies, a new state of affairs arose.
Every one travelled at the same speed, and thus
the chief advantage of the well-to-do was thrown
open to all. Gradually, as the companies recognised
what a mine they had tapped in the third-class
passenger, the style and fitting of his carriage im-
proved, until now, on main line trains, it leaves
very little to be desired. The second-class carriage,
meanwhile, was neglected, and if it did not remain
as 1t had been, it only received sufficient modifica-
tion to render it distinguishable from the third-
class. In the essentials of comfort—roominess and
softness of seat—the two are practically alike.

Those lines which were subject to the influence
of the Midland reduced the second-class fare when
they added third-class to all trains, and probably
on all lines there has been a decrease of second-
class fares during the last 20 years. But inno case
was the reduction sufficient to put the second and
third class passenger on an equality, in view of the
relative facilities which they enjoyed. For the
privilege of a distinctive pattern of lining, and
an additional inch of stuflfing in the cushions,
the second-class passenger paid 30 to 35 per
cent. extra on the northern Ilines, and 50
to 150 per cent. extra on the southern lnes.
In an article in our issue of December 2, 1892,
advocating the reduction of second - class fares
(vol. liv., page 699), we gave a list of representa-
tive fares bearing out these figures. In other
words, instead of paying about 3s. 6d. an hour for
riding, he paid 4s. 8d. and more. At that rate a
coach running five single journeys per week
between London and Glasgow, and being on the
average half full, would earn an additional 4000L.
a year 1f i1t were labelled second instead of third,
a very handsome return on the extra hundred
pounds or so spent on its fittings.

A considerable number of people still travel
second class, and pay second-class fare for third-
class accommodation. At the first glance it appears
curious that they should part with their money for
no return; but a little consideration shows that
what they pay the company for is the privilege of
travelling among their social equals. The figure 11.
painted on their carriage door is a barricade against
the intrusion of the drunken, the dirty, and the
ill-behaved, and for this some people are willing to
pay 1s. or more per hour. It is not that third-class
passengers are not generally perfectly pleasant com-
panions, but that there is the chance of occasional
annoyance of a very serious kind, and to avoid that,
timid and fastidious people are ready to pay. As
education spreads, we may expect outbursts of ill-
breeding to become less and less frequent, and
with the improvement in manners will come a fur-
ther decline in the receipts from second-class car-
riages. There is so little companionship among
railway travellers that there is no gain from sittin
with persons of a high social position ; all that one
desires are negative traits. A man who attracts no
attention whatever is as satisfactory a fellow-
voyager as an Admirable Crichton,

The railway companies have two alternatives
before them in respect of second-class traftic : they
can end i1t or mend it. The Scotch companies have
done the former. There are signs that the English
companies will do the latter. The matter lies in a
nutshell : the second-class passenger must get
value for his money, either by the reduction of the
fares, or by increase of comfort, or by both. For
20 years he has been neglected, while the first-
class passenger has been pampered, and the third-
class petted. Our view 1s that an increase of com-
fort would draw large numbers out of the third
class, and that the change should take the
form of Increased room. ‘ Five on a side” is
an admirable injunction from a company’s point
of view, but as an experience extending over five
or six hours it induces comparisons with the middle
passage and with the Inferno. Before the journey’s
end you begin to loathe humanity, especially in the
form which presses so heavily against you on either
side. Four on a side is quite a bearable condition,
especially if there be a middle division, which
affords each the opportunity of supporting himself
without interference with his neighbour. Without
any alteration of fittings, other than an arm in the
centre of each seat, it would be possible to make a
sudden and noticeable increase in the second-class
returns of any of our trunk lines. Occasionally—
very occasionally—as at Christmas or Bank Holi-
days—there would be a fractional diminution in
the seating capacity of a train, but none in the
receipts. Those of our readers who are accustomed
to travel third-class on such occasions know how
readily many people would pay a little extra to
avold the crushing which takes place.

The 1ncrease which occurs in the receipts from
the second class when the fares are reduced
has lately been demonstrated on the London and
South-Western Railway. That line is free from
the competition of the Midland, and therefore its
second-class fares have been on the level of the
first-class fares on many of the northern lines, viz.,
at 13d. per mile. On May 1, 1896, the directors,
acting ontheadvice of theirable manager, Sir Charles
Scotter, decided to make a general reduction. In
the following seven months there was an increase in
the number of ordinary second-class passengers of
nearly 98,000, and an increase in the corresponding
receipts of between 16,000/. and 17,000{. This in-
crease was not obtained at the expense of the first-
class receipts, for they grew also, and it is evident
that it was due to the institution of a more liberal
policy. To show the extra cost of travelling by
the second-class we have taken at random a few
fares from London to places on the South-Western
system :

Fares from London to Places on the South-Western

Railway.

Second-Class. Third-Class.

Place. Single. Return. Single. Return.
Shaas s. d. 9. d. s, d.

Andover ... 7 0 1252 6.7 11 0
Bagshot, ... & 4 b 10 2 8 5 0
Barnstaple 21 6 37 10 1l 3% wniri: b
Bodmin ... 26 0 45 8 20 10 41 8
Corfe Castle 13 3 5 L 10 7 21 2
Fareham ... 7 9 13 6 6' 3 11 6
Micheldever 6 0 10 8 4 10 9 8

A glance at the list explains the cause of the
mcrease. The second-class fare is now only about
20 per cent. greater than the third for single
tickets, and 10 to 14 per cent. greater for return
tickets. As most of these latter are available for
a month, there is very little reason for any
person 1n comfortable circumstances travelling
third class. As the Great Western Company
run in competition with the South - Western
to many points, they naturally have to adopt the
same scale of fares. It thus comes that the two
west lines actually carry second-class passengers
more cheaply than do the north lines, which we are
apt to regard as being in the first rank., This
advantage is not compensated by any want of speed
or comfort. Both the South-Western and the
Great Western lines can compare with any in the
country i this respect.

We trust it will not be long before this valuable
example 1s followed, for, to use an unconventional

expression, there is money in it for the com-

panies, and comfort for the public. Under the
present conditions of rolling stock, 1id. per

g |mile for second-class passengers would yield a

good return to the companies, while if our sugges-
tion of a middle division in the carriages were
adopted, there would be no difficulty in filling

them at 11d. a mile. Sir Richard Moon used te
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point to the hundreds of pounds taken at Kuston
every week when it was suggested that second-
class carriages should be abolished, and ask why
the company should throw away such a source of
income. Why, indeed ? The difference paid be
tween third and second class fare is almost entirely
profit. The right course is not to abandon a certain
source of income, but to encourage it, and the best
way to do this is to give a fair return for the price
demanded. There are more than two strata of
society in this country, and it is good business to
recognise the fact. At present the railway com-
panies divide mankind into the rich, the poor, and
those who are willing to pay more for their accom-
modation than it is worth. We are glad to learn
that the last type of persons is steadily diminishing.
The people whom the companies should place in the
third category are those who want protection from
the two disadvantages of third class—unpleasant
company and overcrowding. Here is a remunera-
tive and large source of traffic entirely neglected,
and the sooner the present policy of many of our
lines is abandoned the better for the shareholders.

AMERICAN OPINIONS OF JAPANESE
INDUSTRY.

As is the case with almost every other debateable
question, there is a great diversity of opinion regard-
ing the extent and intensity of Japanese competi-
tion and the possibilities of the development of the
industrial resources of Japan in the near future.
On these subjects we shall always keep our readers
informed, as far as possible from first sources, and
present to them the different aspects of the subjects
in which there is room for difference of opinion, so
that they may form their own conclusions or judge
of the correctness of those at which we have arrived.
Our only purpose, we need scarcely say, is to help
British manufacturers and engineers to adapt their
productions to the requirements of the Far Hast,
and to guard them against loss through ignorance of
the conditions which actually exist.

In the United States of America the discussion
of the probable results of Japanese competition 1s
being carried on by those immediately affected
with considerable vigour, and no doubt it will
interest our readers to know what is said on the
subject by those who have taken the trouble to
make themselves acquainted with actual conditions,
and therefore we shall from time to time note the
most important points which are raised. The
system of protection which has existed in America
has created so many artificial interests that an im-
gression has been given in that country that

apanese competition is merely a bogey which has
been raised to terrify the American artisan and
cause him to vote on certain party lines. Others
seem to have the idea that it has been raised
chiefly by the Lancashire bimetallists who believe
that the cotton mills of the Far East are going to
absorb a great part of their trade, and they wish to
see silver monetised in order that what they con-
sider to be the special advantages of silver-using
countries may be taken away. We must, as far as
possible, content ourselves with facts, and with
conclusions which follow directly from these facts,
and disentangle the discussions from all party or
personal interests.

A short time ago a very interesting report was
published in the ‘‘Bulletin of the Department of
Labour” of the United States, and partially re-
published in the Journal of the British Board of
Trade, which in many respects is worthy of
careful study. It was written by Mr. W, E, Curtis
from personal observations in Japan, and although
we may differ from some of the conclusions at which
he arrives, we have no reason to doubt his state-
ments of facts. He gives a sketch of the industrial
revolution in Japan, and shows most distinctly that
that country is becoming less and less dependent
upon foreign nations for the necessaries and com-
forts of life, and is making her own goods with the
greatest skill and ingenuity. Since their release
from the exclusive policy of the feudal lords, the
people have studied the methods of all civilised
nations, and have adopted from each those which
seemn to them the most suitable for their own
purposes and convenience. They have found
one thing in Switzerland, another in Sweden,
another in England, others in Germany, France,
and the United States, and have rejected what is
of no value to them as readily as they have adopted
those things which are to their advantage. Mr.
Curtis is of opinion that the Japanese workman

can make anything he has ever seen. His ingenuity
15 astonishing. Give him a piece of complicated
mechanism—a watch or an electrical apparatus—
and he will reproduce it exactly, and set it running
without instructions. He can imitate any process
and copy any pattern or design more accurately and
skilfully than any other race in the world. It is
that faculty which has enabled Japan to make such
rapid progress, and which, in the opinion of Mr.
Curtis, promises at an early date to place her among
the great manufacturing nations. He believes that
the industrial revolution which is now going on
in Japan is quite as remarkable as the political
revolution that occurred there 30 years ago, and
equally important to the rest of the world. He
points out that until recently all the manufac-
turing done in Japan has been in the households,
and 95 per cent. of the skilled labour 1s still carried
on in the homes of the people, and in a measure
independent of the conditions that govern wage-
workers in other lands. This, of course, does not
apply to the factory industries which have made so
much progress in recent years, in which we may
note, in passing, there has been a great in-
crease in the rates of wages, although these
are still far below those of the corresponding
rates in this country. The ancient system of house-
hold labour is being rapidly overturned by the
introduction of modern methods and machinery.
The older artisans are offering a vain resistance,
and cannot be drawn from their antique looms and
forges by any inducement that has yet been offered ;
but the younger generations are rapidly acquiring a
knowledge of the use and value of labour-saving
machinery, and factories are being built in all
parts of the empire. As we have from time to
time indicated, the greatest progress thus far
has been made in cotton spinning and weaving,
but considerable developments have also been
made in the mechanical industries. Moreover,
as Mr. Curtis points out, in four years the new
treaties go into effect, when foreigners will be
allowed to engage openly in manufacturing enter-
prises. Then their capital and experience will give
a decided stimulus to mechanical industry, and the
increase in the productive power of Japan will be
even more rapid than now. |

We cannot follow Mr. Curtis in his interesting
account of the development of the cotton industry
in Japan, and of the profits which have been made
from it, especially as we have already given some
idea of the subject in former articles. Suflice 1t to
say that he fully confirms the figures and opinions
which we have stated. He also gives a sketch
of the extent of some of the other industries.
His most important conclusions are summed
up in the following paragraph, in which he
says that ¢ While the Japanese will soon be able to
furnish themselves wibh all they use and wear and
eat without assistance from foreign nations, they
will be compelled to buy machinery and raw ma-
terial, particularly cotton and iron. Therefore foreign
sales will be practically limited to those articles,
and, in addition, the market for machinery will be
limited as to time. The Japanese will,” he says,
““buy a great deal within the next few years—
almost everything in the way of labour-saving appa-
ratus—but they are already beginning to make
their own machinery, and in a short time will be
independent of foreign nations in that respect also.
Another important fact—a very important fact—
is that they will buy only one outfit of certain
machinery ; this they will copy, and supply all
future demands themselves. They will go on until
the new treaties take effect, when foreign patents
will be protected.” _

The facts, and to a large extent the opinions, of
Mr. Curtis have been confirmed by the observa-
tions of the Hon. Robert P. Porter, who has in
various ways been enlightening the people of the
United States on the subject. In an article in one
of the magazines he goes so far as to say that ‘‘in
the United States little attention has been given
to the question except by representatives of
branches of business that have suddenly been
confronted with a competition from Japan that
has thrown all calculations to the winds and
for the moment paralysed prosperous industry.”
Probably this may be considered an exaggeration,
but his opinions have been arrived at after a careful
inspection of all the chief industries of Japan, and
he bears witness to the great activity which every-
where prevails, an activity which, indeed, is dis-
tinctly shown by the official reports showing the
amounts of the exports. He has compiled a Table

‘more and more of the raw cotton.

of the most important of these for the years 1811?5
and 1895, and the results are striking enough. The
Table is as follows, the values being in silver

dollars : b ot
dols. | duh-s: ’
Textiles of all kinds ... 511,990 522,177,!121
R;::v :-:ilk ]-1,473: 396 :;U,E.‘Zfi, 'ﬂﬂ
Grains and provisions 4,514,843 lg, 7 _23,‘: /1
Metal goods 2,112,997 6,038,220
Drugs, including sul- = A oy
phur and camphor ... 1,089,513 3,018,331
Books and paper 150,032 4§{8,&)8
Tea Ses 6,854,120 8,8 79, 2{2
Matches... 60,565 4,672,861
Straw braids (no record) 1,387,643
Matting... ... ... 035 3,461,369
Umbrellas (European ]l 1,765 730,207

Porcelain curios and g
sundries 2,786,876 11,624,701

After giving an account of the extent of the
cotton industry in Japan, Mr. Porter expresses
very emphatic opinions with regard to the future
of that industry, and we cannot do better tl}'an
quote his words verbatim. He says: ‘‘The
future situs of the cotton industry, at least to supply
the Asiatic trade, is bound to be China and Japan.
England is doomed so far as this trade is concerned,
and nothing can save her—not even bimetallism,
as some imagine. Cotton mills are going up rapidly,
both in Osaka and Shanghai, and only actual expe-
rience for a period of years will demonstrate which
of these locations is the better. My own judgment,
after a close examination of every item in the cost
of production, is Japan. In this contest for the
cotton trade of Asia, the United States must supply
The 1mprove-
ment in the number of the yarn spun and in the
quality of the cotton cloth woven simply means a
larger proportion of American cotton. Twonew lines
of Japanese steamships have been projected this
year, and these ships are to run between the
United States and Japan. The export of 50,000,000
dols. worth of cotton cloth to China and Korea
will be no great achievement for Japan before the
close of the century.” Mr. Porter is further of
opinion that should Japan take up the manufacture
of woollen and worsted goods, as she has done
cotton, her weavers could give Europe and America
some surprises and dumbfound those who claim that
there is nothing in Japanese competition. A constant
supply of cheap wool from Australia makes it pos-
sible, while he believes that the samples of Japanese
woollen and worsted cloth and dress goods which he
saw in Japan indicate that in this branch of textiles
the Japanese are as much at home as in silk and
cotton. He quotes the opinion of the Japanese
Vice-Minister of Agriculture and Commerce to the
effect that ‘‘the Japanese are unrivalled in the
world for cleverness, and their future is truly awe-
inspiring to contemplate.” If there were no facts
to support this opinion, we might put it down as
due in great part to national vanity, but while it
must be admitted that that element is not wanting
in the Japanese character, even their most severe
critics are willing to allow that they have some
ground for it. The facts and figures quoted by Mr,
Porter are in themselves a very good reason for a
considerable amount of pride on the subject, and
he does not hesitate to say that when Japan is
fully equipped with the lasest machinery, in his
opinion she will be the most potent industrial force
in the markets of the world. This conclusion is
probably an exaggeration, but the facts and figures
which he has given prove most conclusively that

Japanese competition is not the myth which some
people seem to think that it is.

SUBMARINE TELEGRAPHY.

SIR HENRY MANCE publicly commenced his year
of office, as President of the Institution of Elec-
trical Engineers, on Thursday, the 14th inst. The
members attended in large numbers to signalise
the event, and their loyalty met with a better
reward than it often does on such occasions, for
they had the pleasure of listening to an address
which was full of charm. Sir Henry, indeed,
confessed, half apologetically, that his aim was
to interest rather than to instruct. He certainly
succeeded In interesting, and instruction was by
no means absent from his remarks. Most pre-
sidents of scientific societies fail in both parti-
culars, for the catalogues of statistics which they
read to their members are like the sands of Sahara
for dryness, bearing neither flowers nor fruit.
Possibly a schoolmaster might consider them in-
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structive on account of the facts they contain, but | specific gravity of the cable is thus reduced, and | Stornoway, and by next morning all over the
the President bears no rod, and cannot command | the strain upon it, during sinking, is lessened. | northern portions of Great Britain and Ireland the
the attention of his audience, except by interesting | Sir Henry gives the amount of new cable required | barometers were above 31 in. At 9 A.m. at Glasgow
them. From a long experience of inaugural ad-|for repairs of a line laid in shallow water as|31.119 in. was recorded. The barometer has not

dresses, we have found that few are really success- | follows : been nearly so high since 1882, when the weather
ful which are not in some way autgbiographical. Per Cent. | of Jmluﬂry was similar. The winter was remarkable
We do not mean that they must necessarily deal per for high temperature and scanty rainfall, conditions
with the speaker’s personal affairs, but they must RO Rl ) A“'}:““' which are seldom coincident at this season. The
be the outcome of his life in one aspect or another. 6th to thil 106h veRis .. | e L g drought, with which the year commenced, was
The best address of all—alas, how infrequent it is ! R T T apparently terminated by abundant rain on nearly
—represents the resultant, to use a geometrical ex- ,y 17th year 11 every day in March. It recommenced, however,
pression, of the actions and experiences of a career " If;t}_‘ " DRI in April, only to end in the latter part of August,
which has been attended by so much success that ) E‘E:El: " éE which was the first month in the year in which the
years and honours march hand in hand in public Yol L AR O B mean temperature fell just below the normal. The

oW gt ‘ : - spring was so dry that it left a general require-
%&1 t]l")b T-l“?“t}‘*"f' 'fhﬂ *:lt’ee':l of ‘Vl%rkl:nglﬂﬁ“b"”"im? ment, for more water. Fortunately in June suffi-
cables by the mirror system was O WOLUS @1 cient rain fell to mitigate the severity of the

minute. It is now possible, with the latest Atlantic drought. From April to August the northern half
cables, to send nearly 50 words, of five letters each, | ;¢ Suotland had favourable weather from the

per minute, by means of an automatic tr_ausmittgar. farmer’s point of view, but all other parts of the
By means of the automatic curb transmitter, with slands were for the th’ird time in four consecutive
an adjustable curb commutator, the "”Pef’d of work- years smitten with drought. The weather un-
ing on the Kastern Telegraph Company’s cables has doubtedly favoured the wheat crop ; a well-prepared

:;I?Hullllcreﬂﬂted b]})rn?]_(:*'fﬂ ::5117'9%‘361_“3- Sir H?“?f 151 gseed-bed, a dry warm winter that imposed no

values. ;
. : He referred to the plans of Mr. Preece and of Dr. Sil- | .. : ; : :
thslr r]:els?:;:g Bg? ngﬁedliin;lﬂt Hﬂg:‘lspt ]?2 f(;lr';‘:ulgt; vanus Thomp.?.un, and also to one by Messrs. Phillips EH:;S (:::BD:{? lt{;ll; ﬂ;ﬁ.ﬁgs‘gul{l]:;.vzgt:g:lsligsfnﬁﬂ I':)[fli]e
B T P e ym 3;1 e *mi ht and Bair, which we do not remember to have seen quality of the grain was exceedingly good, and the
111 du it = bp yht t hi gd' before. They propose to employ what is practi- quantity much above the average yield : ﬂ:lto ether
5 _mvle tml]e L gre(iit t1 ene]_ ]tﬂ- 1: {:u li cally a double conductor, but the return circuit 310 'ﬁne z}; crop has not been hargesfed Since 1568 a
epi:_e AR es;m. smies dlg]. 91‘ i tﬂ: for each wire, or group of wires, would be the | ... ver siI:nilB:r in its seasonal chaiﬁctéristicé to
SIViIg allh{lCG?lElllt? 1t§.=.t]rlse - pluglesiz‘., IE °T" learth. It is intended that the insulation be- {896 Tjirw ANTIG b;;rl:e. A )
ﬁPe;'smg Eq ; 15_1;{1137 L L li‘:mlly tpersqn? t::)) 5135'- tween the two conductors, or groups of con- exceflent uality- R druu{rrhgt %eas{gm isy At
“"tmnli’ an dlnclc SHES WO 'l'in d I%ﬂmh_ US| ductors, shall be comparatively low, so that detriment(-lll o }tr:l;e nat; ran %]{e o tﬂfﬂ
:pmar IS’ o gf{.“gﬁ A VE;'“"““;; “t el Pl ;S nﬂ'n]f" an appreciable amount of leakage would oceur| 1 16 wa; very wet ; in SI:::Jtla.nd the vainal did
]10111- t:ll;1 = M ns: tem:}t'ou diwlll:](il lei e | from one circuit to the other. By means of a much damage to the crops:and delaved the ingather-
1? ;]3 orne an 11111}130‘_ “1 I]):f'l ) ““d Hi dﬂ;lhg leﬂHllE suitable key, one conductor would be simultaneously = A in%iicative of tlI:e ilealthingss of thg R
oL t e"]?l.afle Iiﬂw 15!:01"103 ) t]m WOE. St fe St charged with a similar current as the other is dis- it %‘;‘m he atated tharthel dediiR rata i ttha miti* ﬂ‘_
ngfs MWALLO Bﬂ' WA at't’e.l;] stl 1e tes H.“ﬂn};;ﬂ fa.% A charged ; and it is claimed that the fall of potential nlitallrl Attt Ihamcst vanulotainthe Bnodan
glhl}ﬁ%& : Et’ghlnlﬁng s iﬂig e;pe:ftlleg il? nrm; on the one circuit, as it i1s disconnected from the I:aried Dniy bet’ween 22‘ e[r tﬁmua&nd o anngum ili
ﬂbl LRI P e*:a _lnb C,I 3 IHITEI O 1?158633 battery and put to earth, would be balanced by the July, and 15 in Se temger P
?Ju %qu%}’us 00111 el {833 ?JHEP ' {EH o H\th ' | rise of potential on the other, so that the retarding | rij/e 1nean I‘EHSI.II:‘B and t'em yerature of the atmo-
Vi Shaug mess?r A » DY Lo Lo eat- | offocts of static induction would be reduced to a | sphere fmf thIe) entire vear. at Iextreme ositions of
stone in 1840, by Professor Morse in 1842, and by minimum. Of course all such plans involve in- tﬁe B Tl s t){; SRt i Iﬂlepolf Mt
. S,

Ezra Cornell in 1845. In 1846 Jacob Brett and :
: : : creased cost, and it may be better economy to put ,
Alexander Prince obtained a renewal of their pro-| qoum two or three cables of the existing type than ochirAlpeLeasiiol

view. Surely a professional life of three or
four decades should provide material for one hour's
discourse without assistance from the Encylopeedia
Britannica, or from back volumes of Proceedings.
But, whether it be from excess of modesty, or from
some other cause, it 1s seldom that a President
draws on his own knowledge for his address, and
this is the cause why there are so many failures. In-
spiration is often sought from books and periodicals,
and the result is a second-hand article which no one

visional certificate of registration for the General | .o of the improved kinds
Submarine and Oceanic Telegraph Company. In| We have done less than justice to Sir Henry's " Mean Difference | ¢! | Difference
J . Positions Tempe-
1849 an Knglish company obtained a charter from pleasant address by picking out a fact here and S| REDstERte S | I NOrmaL |, fyr yet ROIUIN UIEAL
the Fl‘%ﬂﬁh Gf{fvemmde_nt granting t}ll{em_ the exclu-|there and stringing them together. The charm of = o e
sive right of sending telegraphic intelligence | g personal recollections cannot be transferred in|North ..| 20.85 above 0.08 $6.8 above 1.0
il;)]etween El}glmt}d ﬂ“(} the French CDIaStS'tbaTn su]ve this fashion ; to convey that we should have to f‘?utg; .| 30.06 ,  0.09 52.6 0
1€ conceession ifrom lapsing, a single gutta-percha | ,. : o ; SEY es oo 29.99 w012 61.7 gy 4l
=y i e Ib lgéfxd weig htg anc{) S reprint the whole of what he said, and considera- | g, 'l 20.08 " 0.0 48.8 03
o il ity VAL - | tions of space prevent that. We could wish that he | Central .| 29,98 ,»  0.10 50.2 w1
sa%es:btrinmlu:;)tedFuntI% til;el s wasT%rapple(tl; had enlarged more on his personal share in render- el il ce o\ Bl o n ) -
“231‘ (;%5%1)1 any iror:nivlirebls?;?tﬁ]; 3 cab?e “iiq ing submarine telegraphy more easy and commer-| The distribution of rain in frequency and quan-
{' 37 R bor g 1 ‘ Toted e cially profitable, and we are sure that his hearers | tity may be inferred from the following results :
lﬂ-“ 3 y f IiﬂmP n," anc T'i"‘”“_l’ ebeigl on blm would have acquitted him of egotism in the matter, =
13?‘3 ay Oft_lle cance?l.smn. ]119 g?x ; Iree Cables | gince it was impossible for him to give a full i R " Difference
BIETWORE "ISLLIIOS, anc 80 -IHuc CISAsber Wal Con= | account of what has been done, especially in the S e el mount. f¢.om Normal.
nected with this form of engineering enterprise | Fagt without referring to the great share he had = = —————a
that of the 20,000 miles laid during the first 16|, jt  However, it is somewhat ungracious to . a0 A
: : : _ , Y, Sumburgh .. .. 273 43.96 above 6.71
ears 9000 miles were abandoned before 1865 :
L : ’?+ | complain of a good address because it might have|Scilly .. .. 197 25.72 helow 8.29
When he came to the Persian Gulf telegraphs, Sir | hoey still better. Generally the fault of such pro- | yalentia .. .. 242 48.59 w021
Henry Mance was on his own ground, as he was | quctions is that they could not be worse. ADITOORENEo0et Se: 150 2y iR

engaged in laying a cable there in H1864, an;llwas
associated with it for many years. e was able to 7 i

give many interesting details about the locality, and THE WEATHER OF 1896.
the phenomena that are to be met with there. In
speaking of the tradition that Alexander, when
marching his army towards Beloochistan, communi-
cated with Nearchus by means of polished steel
mirrors and reflected sunlight, Sir Henry recalled
that the experiments which led to the introduction
of sun signalling in modern armies were made on
the same spot 2000 years later. He did not mention,
however, that it was he who invented the helio-
oraph, which has been of so much use in military
operations in the East.

There are to-day more than 1300 submarine cables
in existence, aggregating 162,000 miles ; they repre-
sent an expenditure of about 40 millions sterling,
of which 75 per cent. is English capital. Up till
recently they have all been manufactured in
England, but now there are cable factories at
Calais, at St. Tropez, at La Seyne, and at
Spezzin. When cables are laid they are by no
means safe from accident. Faults have occurred
from lightning, earthquake, landslips, submarime
voleanoes, and even the attacks of fishes. To repair
them a fleet of 41 telegraph ships is maintained,
stationed all over the world. To prevent corrosion
of the sheathing wires there is now applied to each
a covering of preservative tape and compound. The

The duration of bright sunshine throughout the
year, estimated in percentage of its possible amount,

WHEN the sun has ‘‘ wheeled in triumph through | was for the United Kingdom 32, Channel Isles 43,
the signs of heaven,” and New Year’s Day is|south-west England 39, south England 36, east
announced, we are reminded that ‘‘the twelve [ England 34, south Ireland 33, central England 31,
celestial signs have brought about the annual [ north-west England and west Scotland 30, north
reckoning,” and occasion is afforded for a retro- | Ireland, north-east England, and east Scotland 28,
spection of the characteristics and notable events | north Scotland 22. A fair amount of sunshine,
of the weather during the past year. The British |[and probably a sufficiency of rain, it was not so
Islands had in this year a splendid crop of wheat, [ much a lack of these essential elements as their
a poor crop of hay; and, as in all other years, |irregular and unequal distribution, which was irk-
other crops were influenced favourably or adversely | some first in England, Wales, and Ireland, as
by the weather. In the present condensed sum-|drought, and afterwards as excessive wet in Scot-
mary these subjects cannot be investigated, but by | land. The resultant for the year of the monthly
bringing into prominence the chief features of the | resultants of the winds over these islands generally
year’s weather, some indications may be given of | is W. by N., equivalent to a wind from that direc-
the directions in which Inquirers may seek to|tion during 110 days. Taking the estimated force
correlate the effects to their causes, so far as they | of the winds into the computation, the resultant is
may depend on atmospheric influences. All plants | W. by 8., 3.6 miles per hour. The mean distribu-
are influenced more or less by weather conditions. | tion of atmospherical pressure shows that the
Bright sunshine, clear or gloomy, dry or damp, hot | average current of air is the mean of these two
or cold weather, especially if prolonged, leave | results.
marked results on plants. Mr. Mawley’s report | The months may be concisely characterised as
on phenological observations for 1896 should have | follows : January was gloomy, mild, and very dry.
much interest for agriculturists as well as meteoro- | February was dull, warm, and very dry. March
logists. was mild, rainy, and stormy. April was mild, dry,

The year opened with a week of gloom. The|and windy. May was dry, hot, and had the most
official Daily Weather Chart for 6 p.m., 8th, was|sunshine. June was fine, rather dry, and had
the first in the British Islands that showed atino-| much sunshine. July was dry, harvest very early
spheric pressure above 31 in. The station was|and rapid in England. August was rather dry and

* Qee ENGINEERING, vol. xl., page 170,
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had little sunshine. September had little sun-
shine and excessive wet; the rains commenced
about August 24, and were prolific throughout
September. October was dull, cold, stormy, and
oxcessively wet. November was fair, mild, and
dry. December was very wet, mild, and had
moderate sunshine. The dry air, sunny days,
morning frosts, and some days of strong winds
rendered November very favourable for agricul-
tural work.

Some of the notable events connected with the
year's weather are the following. A wind pressure
of 27.0 1b. on the square foot was recorded at
Greenwich on March 6; and the lowest atmo-
spherical pressure, 28.3 in., occurred on the 3rd in
north Scotland. On June 9, notwithstanding the

revalent drought, 1.37 in. of rain fell at the North
%ﬂ!‘ﬂlﬂlld, and next day 1.30 in. at Dungeness. On
July 7 the Ashmolean Museum was struck by light-
ning. As indicative of the great heat in south-
east England during this month, the observations
made at Greenwich Observatory may be -cited.
On the 14th the thermometer in shade rose to
91 deg., in sunshine to 154 deg. ; as a contrast, on
the 16th, 58 deg. and 62 deg. ; 21st, again 90 deg.
and 1563 deg. respectively ; and 80 deg. in the shade
was exceeded on 12 days. On the 24th 1.79 in. of
rain fell at Parsonstown. On August 28, 2 in. of rain
fell at Stornoway. On September 256 a wind pres-
sure of 24 1lb. on the square foot was recorded at
Greenwich during a powerful tempest, which was
very destructive, at Dover especially. About this
time floods occurred in the rivers of Essex. On
October 8 a severe storm visited the west and north
coasts, causing the lightship at Daunt’s Rock
to founder at her moorings and the loss of her
crew, and also the lightship in the Solway to

o adrift. On the 10th snow fell in Scotland. As
?fuly exhibited strongly the effect of solar radiation,
so did November terrestial radiation, for on the 6th,
while Stornoway had temperature 49 deg., Lough-
borough had only 24 deg.; again, on the 10th Aber-
deen 50 deg., Dungeness 30 deg.; and on the 30th,
Valentia 47 deg., Oxford and Cambridge 23 deg.
On December 4 a gale of great force destroyed the
Chain Pier at Brighton, and wrought much damage
on the south coast. About 5.30 A.m., the 17th,
shocks of earthquake were experienced all over
central England. On the 20th, while Valentia had
temperature 49 deg., Parsonstown had only 17 deg.
On the 23rd the lowest temperature of the year—
O deg.—was recorded at Braemar.

TRANSATLANTIC PASSENGERS.

THE stringency of the regulations as to immigra-
tion into the United States is once more reflected
in the return of passengers debarked from Atlantic
liners at the port of New York during the past year,
for while a few years ago, say in 1892, 500,000
were landed, last year the total was 351,673, the
decrease being most marked in steerage passengers.
Fortunately many of the old emigrant steamers
have been withdrawn —thus 71 ‘‘tramps” crossed
in 1893, and only 30 in 1896—so that, instead of
about 1000 voyages being made by all ships, only
852 are Included in last year’s return ; thus the
average number of passengers per steamer is 412.
This is 36 less than in the previous year, but even
then it might be regarded satisfactory if a reason-
able fare could be got. In the beginning of last
year rates were very low, 80s. to 60s. being taken
for steerage ; but an agreement as to Continental
steerage rates was first arranged, and one effect
was a material decrease in the number of Scandi-
navians travelling by way of Hull and the
Mersey to the States. Thus the White Star Line
have taken 30 per cent. less steerage passengers,
although the total only shows a decrease of
3 per cent. Following upon this agreement, all
the companies managed to combine and arranged
not only that summer rates should be charged from
May to October, but that the minimum cabin rate
should be 20l/. for fast steamers and 15[, for
steamers of the Britannic and Germanic type, and
121. for the City of Rome, while the Allan Line,
Dominion Line, &c., are to charge 10 guineas.
Formerly the summer was of varying shortness—
August to October in several cases—and rates were
down to 12/. and 15/. The winter rates are 15l.
for the fast steamers and 12/, for the Britannic and
Germanic type. Thereis to be noreduction forreturn
fares, and tickets are only to include the voyage from
gnrt to port, not the railway fare from London to
Southampton or Liverpool. All European com-

panies are included, even although they do not
call at a British port, the French charging 17/. 10s.
from Paris to New York with La Touraine and
16/. for the other steamers, and the Netherlands-
America from Rotterdam 11[. 10s. With those
fares, which came into operation at the end of
November, and 6l. to 7l. for steerage passengers,
which have ruled for some months, the Atlantic
steamship companies have been doing better lately,
and will probably be satisfied should last year’s
volume of traffic be maintained throughout this
year.,

The number of cabin passengers last year was
99,223, whereas in the previous year it was 96,558,
and m 1894, 92.561. There seems, therefore, an
improvement of about 8 per cent. from the lowest
point, but, as we have hinted, four and five years
ago the normal total was over 120,000 cabin pas-
sengers. However, the reduction per steamer has
not been so very marked. The average in 1893 was
125 ; 1 1894 it had dropped to 105 ; by reason of
the fewer steamers engaged it increased i 1895 to
122, decreasing again to 116 last year. These
higures, however, are somewhat illusory, for many
of the ships do not carry saloon passengers. One
ought rather to take the total. Thus in the four
years named the average totals have been 503, 319,
448, 412. This decrease is due to the number of
steerage passengers. During the past year 252,350
voyagers so crossed, probably to seek a new sphere
of industry and a new home, for we understand
the higher rate obtaining has slightly checked the
practice of Italians and Jews returning for a brief
season to work in Europe at the busiest time of
the year, going back afterwards to the States. This
partly accounts for the heavy decrease on the
figures of five years ago, but much of it 1s due to
the very proper sifting at New York of the useful
from the unfit, indolent, or improvident immi-
grants. In 1893 there were 364,700 steerage pas-
sengers : cholera and restriction brought the num-
ber down to 188,164 in 1894 ; in the following year
there was a recovery to 268,660 ; the total for the
past year, 262,350, being thus 6210 less than in 1895.
The total is therefore 33 per cent. less than in 1892,
while the decrease in cabin passengers 1s only 18
per cent., and it seems probable that many who
formerly went in the steerage prefer the second
cabin now.

The fast and new steamers seem to be favoured
more, alike by the cabin and steerage voyager,
for one can trace the influence in the figures.
Thus White Star and Inman gained the advantage
from their ships in the early 90’s, but had to give
place to the new Cunarders. The American Line,
however, have improved steadily year by year,
this year’s addition being almost exceptional.
As In many previous years, our pioneer company,
the Cunard Line, head the list. Their number of
saloon passengers, however, shows a slight decrease
of 845, about 4% per cent., the total being 17,999,
while at the same time they carried 20,681 in the
steerage, which is not much below the average of
recent years. They have also the highest total
as an average per ship, which is not surprising, in
view of the success of the Lucania and Campania,
and of the great regularity of the Etruria and
Umbria, which have been making from 19} to
20 knots on their best voyages last year, notwith-
standing that they have been steaming since 1884.
The American company take second place again,
and their total shows an increase of 713 cabin pas-
sengers, or nearly 4% per cent., while, when com-
pared with the total for the last year they sailed out
of Liverpool (1892), there is an increase of 2790
cabin passengers. The total is 16,859 cabin and
12,830 steerage passengers. The latter is 6750 less
than in the previous year. The Hamburg-American
step from fifth to third place, with a total of 12,173
cabin and 32,280 steerage passengers ; but they ran
100 instead of 57 steamers, as in the case of the
Cunard Company. The difference, however, was
largely due to steerage ships. The number of cabin
passengers is 1630 more than in the previous year,
due partly to the practice adopted last year of calling
at a French port. Even when compared with 1893,
the total is fairly satisfactory, the decrease being
only 6§ per cent., equalto 880 cabin passengers.
The decrease on the number of steerage passengers
is small. The White Star, on the other hand,
have a slight decrease—1.7 per cent.—on the cabin
passengers when comparison is made with 1895 ;
but the number is 1700 less than in 1893, while the
steerage total is 7656 less than in 1893. The North
German Lloyd seem to have experienced the worst

decline on the figures of 1893, but this will doubt-
less be rectified when they get their twonew 22-knot
steamers from the Vulcan and Schichau establish-
ments. The Anchor Line, whose vessels sail out of
Glasgow, have improved on last year's total of cabin
passengers, but, like most companies, experiernce &
decline as compared with 1893 ; while the Allan-.
State Line have a decreased total, both when com-
pared with last year and with 1893. The French and
Red Star Company have not improved on the pre-
vious year’s total ; but the Netherlands Company
has done rather better. The totals are given in
the annexed Table :

Puassengers Landed at New York.

1893. 1895. 1896.
Line. 2 y
i | Steer- : teer- : eer-
Cabin age. Cabm| age. Cabin age.
Cunard .. .. |18,462 25,103 (18,844 21,724 117,999 | 20,681
American .. s .. 114,374 112,100 [16,146 19,580 |16,859 (12,830
Hamburg-American .. [13,052 33,091 (10,543 30,141 (12,173 | 32,280
White Star < .. |13,827 28,876 11,805 30,725 11,607 21,2:20
North German Lloyd .. 15,930 |68,465 10,805 44,326 10,921 | 38,034
Anchor (Glasgow) .| 8,5610(11,546| 6,604 10,011| 6,949 {5,:}48
French (Havre) .. .. 110,205 (16,569 | 7,587 16,469 ﬁ,%? 17,371
Red Star (Antwerp) | 7,015(24,483 | 4,890 12,554 | 4,750|13,517
Netherlands o ..| 6,235130,514 | 3,146 13,702 | 4,350|13,609
North German Lloyd
ﬁMed.) o s .| 2,872(17,693 | 2,065 11,601 | 2,634 16,146
Allan State (Glasgow) ..| 3,459(10,298| 2,509  3,512| 2,260| 1,464

It is interesting to note further that the Cunard
ships, on an average, carried 315 cabin and 365
steerage passengers each trip. In the previous two
years their cabin averages were 353 and 336. The
American Line took 296 cabin and 225 steerage
passengers, as against 323 and 392 respectively in
1895, and 283 and 331 in 1894. The White Star
Line carried 632 in each ship, of which 408 were 1n
the steerage ; but in the previous year the average
was 804. The French company took 131 saloon
and 315 steerage. In these cases it may be taken
that there was a regular weekly sailing ; while the
Cunard and American companies sent five supple-
mentary ships. The North German Lloyd, on the
other hand, sent 121 vessels, and the Hamburg-
American 100, and as half of these were only
emigrant carriers—the two companies stand highest
in respect of steerage passengers—it is difficult to
approximate the average number of passengers in
cabin and steerage in each ship. The North
German Lloyd carried 404 per ship and the latter
443, which is far behind the 600 of the two great
Liverpool lines.

The only other point of general interest is as
to the relative proportion of passengers carried by
British ships. Out of 852 voyages, British-owned
ships made exactly one-fourth—214. They carried
38,845 cabin passengers, or 39 per cent., as com-
pared with 40 per cent. of the total in 1895,
and 40.5 per cent. in 1893, when the total was satis-
factorily high. Our proportion, therefore, has not
decreased to any great extent, and at the same
time Germany’s has remained steady—26.4 per
cent. in 1896, 25.4 per cent. in 1895, and 26 per
cent. in 1893. They carry a number of cabin pas-
sengers, but have a greater steerage traffic. This
1s not surprising. In 1893 British ships carried
26.9 per cent. of the steerage traffic from all Europe,
although very few of our ships sailed from Continental
ports ; 1n 1895 we had 30 per cent., and in 1896 27
per cent. German ships took 37.7 per cent. in 1893,
40 per cent. in 1895, and 38.7 per cent. in 1896.

SOUTH AMERICAN RAILWAYS.

THERE is a certain feeling against everything
connected with South America ; and it is to be
feared that, upon the whole, this feeling is justified
by actual facts. At the same time, South America
1s certainly a region possessing great natural re-
sources, and what is required to turn these re-
sources to account is a larger measure of stability,
peace, and good government. The population of
the principal American countries is relatively small ;
but as immigration is now steadily proceeding, this
1s & drawback which will exist no longer. In Brazil,
indeed, it may be already regarded as overcome,
although there is no doubt still room in the great
Brazilian Republic for a much larger number of in-
habitants. The largest South American railway
undertaking is the Buenos Ayres Great Southern ;
and this, at any rate, appears to be a well-managed
and prosperous concern. The gross revenue col-
lected by this company for the year ending June 30,
1896, was 1,296,1211., ascompared with a correspond-
Ing collection of 1,123,7971. in 1894-5. The working
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expenses in 1895-6 were 469,445.; and in 1894-5,
394,754l. The net profits realised for 1995-6 were
accordingly, 826,676l., as compared with 724,0431.
in 1894-5. The net profits of 1895-6 were further
Increased to 852,392l. by interest on reserve funds,
profit on remittances, &ec., and, after providing for
all fixed charges, adding 45,000. to the reserve
fund—a novel feature in railway finance—and pay-
Ing a dividend upon the ordinary stock at the rate
of b§ per cent. per annum, the company is enabled
to carry 4486/. forward to the credit of 1896-7.
The average length of line open to traflic upon this
prosperous system in 1895-6 was 1403 miles, as
compared with 1401 miles in 1894-5. The ratio of
the working expenses to the traffic receipts stood
In 1895-6 at 36.22 per cent., as compared with 35.57
per cent. in 1894-5. The working expenses were
increased last year by a heavier outlay incurred
In maintaining permanent way, in consequence
of continuous rains. Both the main lines are
now ballasted with stone from Plaza Constitu-
cion to Temperley, and the laying of 85-lb. rails
will be commenced shortly. The laying of 70-1b.
rails and fastenings between Las Flores and Azul
and Altamirano and Maipu will be completed in
about two months. Certain gradients have been
improved upon the Los Leones branch. The com-
pany has also important extensions on hand. The
first of these extensions is from Lobos to the neigh-
bourhood of Mayo ; the earthworks have been com-
pleted, permanent way is being laid, and bridges,
station buildings, and other works are being pushed
forward. A commencement of the Lobos and
Navarro extension has not yet been made, posses-
sion of the land required not having been obtained.
As regards the Saladillo and Alvear extension,
surveys have been made, and plans have been sub-
mitted for governmental approval. Plans for an
extension from Mayo to San Carlos have been
approved by the Government, and plans for an
extension from Alfalfa to Guamini have been
submitted for official sanction. The plans of the
first section of an extension from Bahia Blanca
to Neuquen have been approved, and prepara-
tions are being made for a commencement of
the works. Allusion has already been made to
the introduction of heavier rails upon portions of
the system ; this has been necessitated by an in-
crease in the speed and weight of the trains run by
the company, and the directors have authorised
the opening of a permanent way renewal fund, to
which revenue will contribute 2000l. per month,
The length of line relaid on the Las Flores and
Azul and the Altamirano and Maipu sections during
the past year was 115 miles ; the cost of these
works to the close of June, 1896, was 54,613l., of
which 33,000l. had been charged off against re-
venue at the close of the financial year. At the
close of June, 1896, the company owned 185 loco-
motives of all kinds, as compared with a cor-
responding stock of 183 engines at the close of
June, 1895. The number of vehicles used by
the company in its coaching department at
the close of June, 1896, was 310, as compared
with a similar number at the close of June,
1895. The number of vehicles used for the
conveyance of minerals, goods, live stock, &c., at
the close of June, 1896, was 7272, as compared with
6908 at the close of June, 1895, showing an in-
crease of 364. The company’s locomotive stock at
the close of June, 1896, was made up as follows :
Local tank engines, 12 ; mixed traffic four-wheeled
coupled engines, 55 ; mixed traffic compound en-
gines 24 ; express passenger engines, 5 ; goods
six-wheeled coupled engines, 28 ; goods compound
engines, 47 ; shunting engines, 14.

The Recife and Sao Francisco (Pernambuco)
Railway is a Brazilian undertaking—one of the
early Brazilian ventures enjoying a Brazilian
Government guarantee of interest. The Brazilian
Government has become rather shy of late
years of granting additional interest guarantees,
and probably experience has justified it in arriv-
ing at this conclusion. The drawbacks attending
a Government guarantee of interest are: First,
the difficulty which the guaranteeing Go‘vgrnment
experiences in securing a vigorous and efficient de-
velopment of trafiic and a prudent and judicious
maintenance of way and works ; and, secondly, the
loss of independence on the part of the company re-
ceiving official aid. Disputes are tolerably certain to
arise from these two causes, and such disputes ap-
pear to have become more numerous since the adop-
tion by Brazil of arepublican system of government.
The Brazilian Re ublic recognises somewhat osten- |

tatiously the obligations contracted by the empire
which preceded it ; but although these obligations
have been nominally recognised, there has been
much more haggling over details during the last
seven or eight years. Further, the extraordinary
depreciation of the milreis, which has been such an
unhappy feature in the current history of Brazil,
has disorganised Brazilian social life, and has
rendered it mnecessary for Brazilian railway
companies to introduce a higher scale of fares
and rates. The Recife and Sao Francisco
has had no difficulty in obtaining the approval of
the Brazilian Government to its policy, as the
Brazilian Treasury has a direct interest, of course,
in easing off the guarantee of interest which it has
given to the company. But, at the same time, it
18 doubtful policy for railway companies to advance
their charges, as any such advances are calculated
to reduce traffic. The objection to higher tariffs
1s, however, less in the case of the Brazilian rail-
way companies than it would be elsewhere, as the
depreciation of the milreis has had the eftect of
rendering it necessary to advance prices all round,
wages Included. In the course of last year, the
Recife and Sao Francisco brought two additional
locomotives and tenders, two additional first-class
carriages, two additional passenger brake vans, and
10 additional low-sided trucks into service; and
two additional first-class carriages, on bogies, and
two 10 - ton locomotive steamn cranes are now 1in
course of construction. With the help of the
additional rolling stock ‘provided, and with the
assistance of the large increase authorised in rates
and fares, the company was enabled to raise a
revenue of 140,380l. in the first half of 1896 as com-
pared with a corresponding revenue of 124,162/, in
the corresponding period of 1895. The revenue of
the undertaking appears, however, to have a ten-
dency to increase, irrespective of any special or
temporary influences, the collection for the first
half of 1886 having been only 56,082l., and for
the first half of 1876 only 38,063[. In the course of
the first half of this year 14,356 sleepers, 3942
steel rails, 4350 chairs, 35,724 keys, 10,108 spikes,
318 fishplates, 9006 fish-bolts, and one -crossing
were renewed ; and 4156 cubic metres of stone
were used to fill in breaches occasioned by floods.
About 7} miles of steel rails were laid, making
a total of 62 miles of steel rails out of the whole
775 miles worked by the company. The company
has no extensions in course of construction, the
Brazihan Government, as we have already hinted,
being now exceedingly chary in granting further
guarantees. The Recife and Sao Francisco con-
trives, with the help of the existing guarantee, to
work out a dividend of 5 per cent. per annuin upon
its stock ; but it has been unable to follow the wise
example of the Buenos Ayres Great Southern in
the matter of a reserve fund.
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NOTES.

Tue Exuisrrions or 1896.

THE number of exhibitions held during 1896
was very considerable, in fact, probably a record
number, but their financial results have been, on
the whole, unsatisfactory. The Berlin Exhibi-
tion has, in more senses than one, been a disap-
pointment, and it will no doubt be a long time

exhibition at Genevawas on a much smallerscale, and
the loss 1s proportionate. Itis estimatedat abouthalf
a million francs (20,0001.), and the guarantee fund
has been completely absorbed. As in Berlin, the
unfavourable summer has been blamed for this
unsatisfactory result, which applies to the exhi-
bition and the exhibitors alike : but the manage-
ment at Geneva is understood to have left much
to be desired, and the expenditure has in some
cases been out of proportion to the whole under-
taking. A contrast to the exhibitions referred to
was the one at Dresden, which comprised industry
and art ; the arrangements were suitable, and the
number of visitors was considerable. The exhibi-
tion also showed a satisfactory financial result, The
exhibition at Malmo, Sweden, which was rather a
plucky venture, has done pretty well, the loss being
estimated at only about 1000L., which the Industrial
Union of the town covers.

TELEPHONES IN (FERMANY,

The telephone system in Germany has, during
the last few years, been extended in all directions,
both between the different points of Germany,
within the various towns, and with other countries,
so that the aggregate mileage of the lines, and the
number of telephone conversations, are now four
times larger than was the case five years ago. In
the year 1891 the longest line in operation was
Berlin-Breslau (about 220 miles), but at present
conversation 1s carried on to perfection on lines
two or three times that length, 7.e., Berlin-Memel
(about 630 miles), Berlin-Miihlhousen (about 580
miles), Berlin - Copenhagen (about 500 miles),
Berlin-Vienna (about 420 miles). A number of
still longer and more nmportant lines are being
constructed or contemplated, comprising a line
Bremen-Amsterdam, a new line Berlin-Vienna,
with stations in Dresden and Prague, Berlin-
Brussels, Berlin-Buda-Pesth, and Berlin-St. Peters-
burg. It goes without saying that this almost
universal telephone system i1s of immense value
to the commerce and industry of the German
capital, the more so as the charges are moderate,
the longest distance charge generally being 3s. for
a three minutes’ conversation. The long-distance
lines are all double, the wire varying between 2, 3,
4, and 5 millimetres, according to the distance.
Nearly all the drawbacks from the practical value
of long-distance telephones, such as induction, &e.,
have been successfully overcome during the last
year or two.

TaE REcorp oF WRECKS.

It takes some time to gather in the records of
shipwrecks, and the return now issued by Lloyd’s
Registry of Shipping is for the quarter ending with
September, the months when land experience sug-
gests that nature is kindest, and yet 211 vessels of
162,724 tons were ‘‘ removed,” a record which ex-
ceeds those of the corresponding periods during this
decade, excepting 1895. The normal tonnage 1s
130,000 tons, but in the autumn months of
1895 195.480 tons were removed, and, as indi-
cated, 162,724 tons is returned as the waste ship-
ping of last autumn. There i1s one satisfactory
feature, however : the amount of tonnage broken
up voluntarily is higher than it used to be.
Foreigners would not have our old ships—they
prefer the modern economically engined steamers
and the old metal has now to be sold. Thus

before the capital of Germany again attempts
albeit on a much smaller scale—to rival Paris.
A number of concerns within the exhibition, but
independent of it financially, have brought very
poor results, and the exhibition itself has a heavy
balance on the wrong side. It was thought at first
that a million of marks, or 50,000.., would cover
the loss, but this will more likely be at least 50 per
cent. more, the restoring of the Treptow Park
having entailed a much heavier expenditure than
calculated. In addition to this comes the pulling
down of the various buildings, of which it was ex-
pected that several would be allowed to remain.
The first notice to the guarantors was for 40 per
cent., and further calls will no doubt be necessary.
The All-Russia Exhibition at Nishni-Novgorod,
which, at least in several respects, gave much satis-
faction, and 1n a most positive manner demon-
strated the immense resources and rapid growth of
many Russian industries, has made a very heavy
loss. It is difficult to state how many millions of
roubles this exhibition has cost ; but this was anti-
cipated and considered quite justifiable. The same,
to some extent, applies to tfle Millennium Exhibi-
tion at Buda-Pesth, where national and patriotic
sentiment wasthe principalreisond’étre. Thenational

180,000 tons of shipping have been broken up in
the past year; and one cannot help feeling that
if still more were similarly treated we should not
have that same long record of ships missing—the
saddest of all fates. Some 60 or 70 ships a year
are so ‘‘posted” at Lloyd’s; in the quarter
under review; nine of 8550 tons sailed from
port and were never again heard of. This 1s
much below the average ; it is quite high enough.
Wrecks accounted for 96 vessels being deleted
from the lists, the tonnage being 62,763 tons. This
compares with 79 vessels, of 69,669 tons, and 7Y
vessels, of 51,873 tons, in the two prevrous
quarters. Collisions usually involve the loss of
from 12,000 to 16,000 tons ; for the quarter under
review the tonnage is 14,386, the measurement of
21 vessels. It is some satisfaction to find that
the rate of loss of British ships i1s lowest among
all the nations, being 46 for each 10,000 vessels
owned, while for Austro-Hungary it is equal to
228, Norway 120, Spain 111, Holland 111, Colonies
110, Sweden 95, Ttaly 85, Russia 83, United States
of America 72, France 70, Germany 54, Denmark 4%,
When wecometo the returnof thesailingships, which
provides two-thirds of the losses, partly because
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of their impotence under adverse conditions and
also their age, we find a greater tendency to abandon
the ships at sea, and in this respect the Norwegians
present a bad return. Thus in a year 18 Nor-
wegian sailing ships had been abandoned—seven in
the quarter under review. Their loss rate for sail-
ing ships 1s 137 per 10,000 ; that for Holland is
172 ; Spain, 156 ; the Colonies, 144 ; France, 122 ;
Sweden, 119; Russia, 116 ; Germany, 90 ; Italy,
84 ; United States, 79; Denmark, 76 ; and the
United Kingdom, 61. The Austro-Hungary ratio
appears high again, but it is in both instances due
to the large proportion of vessels broken up. It is
interesting to note that although Britain possesses
nine times the steam tonnage of any power, Nor-
way as well as the United States have sail tonnage
equal to half that owned in this country.

Tae NirroN Yusen KAISHA.

From the report presented to the shareholders at
the annual meeting held in Tokio on the 2bth
November, it is evident that the most important
steamship company in Japan is not only rapidly
increasing in size, but also continues to flourish
financially. The shareholders have received a
dividend of 12 per cent. on their capital as the
result of the work of the company during the pre-
ceding year, which 1s very satisfactory when the
keen competition which everywhere prevails 1is
taken into account. The chairman stated that in
1893 the ships 1n the possession of the company,
fit for navigation, were 45, representing a tonnage
of 64,157. At the end of September last
there were 54 steamers, and nine more were sub-
sequently purchased from the Government on 15
yearly instalments, without interest, thus making
a total of 63 vessels, representing a tonnage
of 126,579, so that in three years the number of
steamers was increased by 18 and the tonnage by
61,421, or nearly double what it was three years
previously. In 1893 the total mileage of naviga-
tion traversed in home and foreign waters was
14,600 nautical miles, which has now increased to
49,200 nautical miles, or an increase of 3% times.

The assets of the company at the end of Sep-
tember last amounted to 20,254,765 yen, as
against 12,607,713 yen in 1892 (a yen is

worth 2s. 23d.). The three years under review
formed a period during which affairs of the
greatest 1Importance occurred in the history of the
navigation of the empire. At the time of the
war with China, nearly all the vessels of the com-
pany were placed at the service of the Government,
but still they were able to carry on the ordinary
shipping business of the country. In June last,
owing to the determination to extend their opera-
tions to foreign countries, the capital of the
company was increased from 8,800,000 yen to
22,000,000 yen. At present three new lines to
Europe, America, and Australia are opened, thus
forming a base for future operationsin different parts
of the world. New ships are being built in order
that these hines may be effectively worked, but
meantime a beginning has been made. Since the
European line was opened in March last, pretty
large cargoes have been obtained both ways. But
while the imports of iron and machinery into the
East from Europe have largely increased, the ex-
ports from the Kast have not yet correspondingly
grown. Moreover, the rate of export freight
has been unusually low, being only 5s. per ton
from Singapore to Marseilles, and 6s. 3d. to Lon-
don. On the Bombay line a good trade was carried
on in exporting cotton, and in addition to the
regular steamers, other vessels had to be occasion-
ally chartered to ieet the demand. For some
time the competition from a combination of the
P. and O. Company, the Austrian Lloyd, and an
Italian firm was very severe; but in July last an
arrangement -was come to, and the competition
ceased. The Australian line will be opened during
the next half-year, as all the arrangements for it
have been practically completed. Of the three
lines to America decided upon by the company, the
one to Seattle, Washington, U.S.A., was opened in
August last. This line connects with the Great
Northern Railway, which crosses the American
continent and terminates in Seattle. Two steamers
have started on the line during this period. As
the steamers which are being built are delivered,

it 18 intended to connect with Hong Kong and

Shanghali,
made by this company shows that the Japanese are
determined to become a great maritime nation,

while the developments of their navy prove that

The great progress which has been

they mean to be in a position to defend their sea-
borne trade.

LAUNCHES AND TRIAL TRIPS.

THE screw steamer Avondale Castle, built by the Fair-
held Shipbuilding and Engineering Company, Limited,
for the Castle kIﬂil Packets Company, Limited, and
launched on November 5, was put through her official
_t.rm-lu_in the Firth on the 13th inst. The Avondale Castle
18 an intermediate steamer for the Cape service, and 18 a
single-screw steamer classed 100 Al at Lloyd’s, 440 ft. in
length, 50 ft. in breadth, and 33 ft. in depth, with a gross
tonnage of about 5600, The cargo holds are five n
number, and have capacity for about 6000 tons of cargo,
and each hold has a separate hatch and double steam
winches for quick despatch in loading and discharging.
The main hatch is specially constructed to take in boilers
and mining machinery of the largest dimensions, for
hfting which a steel spar is mvidm‘t along with adequate
gins and steel wire gear. There are about 170 first and
second class berths p%&ced amidships, with dining saloons
and drawing and smoking rooms for each class. All these
are 1n polished hardwood, artistically designed, and hand-
somely upholstered. The third-class passengers have
the poop and after ’tween-decks entirely to themselves.
These are suitably divided into cabins of various sizes.
The engines are of the triple-expansion type, with three
cylinders and three cranks. The shafting is of forged
ingot steel and the propeller of bronze. On the tral,
the vessel being in a light condition, a speed of about
15 knots was easily maintained.

Messrs. Harland and Wolff, Belfast, launched on the
6th inst. a large twin-screw steamer named the Delphic,
the latest addition to the fleet of White Star steamers.
The dimensions of the new vessel are 475 ft. long by
55 ft. beam, the gross tonnage being about 9000, and she
will be employed in the New Zealand trade, with other
vessels of the White Star and the Shaw, Savill, and
Albion line. The distance traversed on each voyage ex-
ceeds 26,000 miles. The new vessel, like the Gothie, will
be fitted with two sets of triple-expansion engines and
twin screws, thus affording an additional element of safety.
The Delphic will be fitted with two large refrigerating
machines on the dry-air system, and there will be a total
refrigerated space i three holds of about 285,000 cubic
feet, or equal to about 100,000 carcases of sheep.

The new screw steamer Garmoyle, which has been built
by the Caledon Shipbuilding and Engineering Company,
Limited, Dundee, to the order of the Clyde Shi{:apip
Company, Limited, Glasgow, performed her official tra
trip on Friday last, the 8th inst. The weather was ex-
tremely boisterous, but, in spite of the unfavourable cir-
cumstances, a satisfactory run was made, a speed of 15
knots having been attained by the new steamer. The
Garmoyle has been constructed for the Clyde Shipping
Company’s cargo and passenger trade between Glasgow,
Ireland, and London. Her principal dimensions are :
Length, 250 ft.; breadth, 33 ft. 6 in.; depth, 16 ft. 4 in.;
and gross tonnage, 1250. It may be mentioned that the
Garmoyle 1s the fourteenth vessel built by the Caledon
Shipbuilding Company for the Clyde Shipping Company.

Messrs. Laird Brothers, of Birkenhead, took out on
the 13th inst. H.M.S. Thrasher and completed a very
satisfactory official full-speed trial in presence of the Ad-
miralty representatives. The speeds obtained on six runs
on the measured mile at Skelmorlie, on the Clyde, were as
follow : -
Steam.

Time. Speed.

1b. min. Sec. knots.

1st mile ... 207 1 58 30.51
2nd ,, 208 2 1 29.64
3rd |, 210 1 55k 31.16
4th |, 208 2 ansl 30.00
ath .. .. 205 1 B8 30.51
Bthe . oar 207 2. =k 29.79

The mean speed worked out at 30.34 knots. The trial
was continued for the usual three hours, the vessel being
taken as far down as Pladda, and the average speed for
the continual steaming was 30.04 knots. The Admiralty
was represented by Messrs. Welch and Emdin, of the
construction and engineering branches respectively ;
Devonport Dockyard and Reserve by Messrs. Gregory
and Deacon ; and the contractors by Mr. William' Laird,
of Birkenhead, Mr. R. Ratsey Bevis conducting the trial
on their behalf. This concludes the exhaustive series of
trials set the first four of the 30-knot destroyers con-
structed by Messrs. Laird for the Admiralty.,

The new steam yacht Christine, of 245 tons, Thames
measurement, built and engimed by Messrs., David J.
Dunlop and Co., Port Glasgow, to the order of Sir
William Scott, Bart., of Ancrum Castle, Roxburghshire,
ran her official trial on the Firth of Clyde on the 13th inst.,
when the weather conditions were most favourable. The
dimensions are as follow : Length between perpendiculars,
130 ft., and from taffrail to billethead, 1562 ft. 6 in. :
breadth, 20 ft. ; depth moulded, 12 ft. 6 in. ; net tonnage,
107.44 ; and gross tons, 195.59. The machinery consists
of a set of triple-expansion engines, with cylinders 11 in.,
18 in., and 28 in, in diameter respectively, with a piston
stroke of 24 in. Steam 1s supplied at a working pressure
of 160 lb. by a single-ended multitubular boiler. The
trial throughout was satisfactory. A speed of 11.4 knots
was obtained, being the mean of two runs on the mile at
Skelmorlie.

The second of six first-class torpedo-boats of the
Viper type, lately ordered by the Chilian Government,

« successfully launched on Saturday, the 16th inst.”
gumlllﬂ Ifigifrﬂ. yanmw’H yard at 1‘1_::111:1,!‘_. i ]re !nﬂ}?
ing four boats are to be shipped n ches]ant_ﬁht;a 1;;
put tugﬂtlmr and riveted up 1m U“." Tm... n_%” Uf
t-hﬂ'ﬂf:' fﬂu‘[' WAS ﬂ,lﬂﬂ tEHtLJ'd ll'.ll_ er HtEILI‘Il m thB [}rEhQHL(: “‘l
the Chilian authorities, having ]-“’f'“,mmli’letely tACDIAS
and bolted together in the contractors’ yard.

Messrs. Ramage and Ferguson, Limited, Leith, launched
on the 18th inst. a screw steamer named Vestra rf:f about
1000 tons, built to the order of Messrs. oL b_ﬂh'tﬁ;'"
and Co., Grangemouth. The dimensions are 216 ft. by
32 ft. by 16 ft. 3 in. moulded, with triple-expansion E“gm}l*ﬂ
having cylinders 15 in., 24 in., and 39 in. 1n dlhameter‘ Oy
30 in. stroke, and one large boiler working at 160 lb. pres-
sure. This vessel, which will carry 1300 tons deaflwmght,
and is expected to steam 10 knots, is a sister ship to the
steamers Vala and Vina, built by Messrs. Ramage and

Ferguson, Limited, for the same owners in the beginning
of 1894.

Messrs, Wigham Richardson and Co., Newcastle,
launched on January 18 the second of two sister vessels
which they have been building to the order of the Osaka
Shosen Kabushiki Kaisha of Osaka, Japan. The vessel
is 261 ft. in length, 35 ft. beam, and 23 ft. deep. She will
be rigged as a two-masted fore-and-aft schooner, and will
have accommodation for first and second class passengers
in a bridge amidships and in a poop, and there are also
fittings for a large number of steerage passengers. The
steamer will be propelled by triple-expansion engines,
which, with their lmillers, are ﬁeing constructed by Messrs,
Wigham Richardson and Co. As the vessel left the ways
she was named the Takao.

The paddle steamer Paris, which has been built by
Messrs. A. and J. Inglis, Pointhouse, for the Mensagerias
Fluviales del Plata, has left the Clyde for Monte 1iedo.
The vessel is intended for passenger service on the River
Plate, and internally is as finely fitted and furnished as
any boat which ever left the river. She i1s 300 ft. long,
66 ft. broad over all, 30 ft. deep from the upper deck, and
about 2000 tons gross. Of the type Messrs. Inglis have
already built several steamers for the same company ; but
even in the unsettled regions which Europeans lump as
South America, the trend i1s towards more luxurious sur-
roundings afloat, and it is safe to assume that nothing
like the Paris has as yet been seen on the Plate. Accom-
modation is provided chiefly for first-class passengers and
for a few second class. There are four decks—promenade,
saloon, main, and lower—and on the saloon and maimn
decks one can accurately measure the advance on her pre-
decessors which the mew boat represents. The saloon
deck shows the first-class Clyde shipbuilder at his best.
The dining saloon and a large number of the state-rooms
are on this level. Amidships the engine space breaks
the continuity, but forward of the obstruction there 1s a
handsomely-fitted dining saloon, and aft there 1s an
apartment of almost similar size, which may be used as
an auxiliary dining-room, but will probably be utilised
as what 18 termed on lhiners a ‘‘social hall.” Wide cor-
ridors, iIn which are sofas and chairs, connect the two.
The panelling throughout the ship is all in light wood,
with hand-painted panels and a finely carved gilt cornice.
The fanlights are also hand-painted, and the glass panels
of the state-room doors are similarly treated. The sofas,
chairs, &c., are upholstered in Utrecht velvet. There is
a complete installation of electric light. Among the
novelties on board is a set of aluminium boats.” On trial
her speed was 165 knots, The engines are of the triple-
expansion three-crank type for paddle-boats, of which
the firm has built several sets, of which we hope to
give 1llustrations shortly.

STEEL RAILS FOR THE PENNSYLVANIA.—The Pennylvania
Railroad Company has contracted for 40,000 tons of steel
rails. The contracts are divided as follows: Cambria
Iron Company, 10,000 tons; Pennsylvania Steel Com-

any, 10,000 tons ; Carnegie Steel Company, 10,000 tons :

ackawanna Steel Company, 4000 tons ; and Illinois Steel

Oompany, 6000 tons. KFurther contracts are expected to
be let before the close of the year.,

RAILWAY TicKETS.—The Russian railway authorities
have recently introduced a new arrangement in connec-
tion with the booking, a series of 10 tickets being sold at
the single ticket price, less 40 per cent. discount. This
inovation does not seem to work very well, a number of
men having started a new trade, consisting in buying up
the tickets for certain trainsand again retailing them—at a
profit, of course—to the passengers, who, however, pay less
th.n for single tickets. It is obvious that the railways
are losers by this arrangement.

METAL PRICES.—Messrs. Vivian, Younger, and Bond,
117 and 118, Leadenhall-street, London, have just pub-
lished their annual diagram showing the prices of copper,
tin, Spanish lead, and Scotch iron for the past 16 years.
As was 1mndicated 1 our own diagram, the fluctuations
during the past year have not been great, copper movin
between 50/. and 40/, tin between 61Z. 15s. and 56L., lea
between 11/. 16s: 3d. and 10/ 15s., silver between 312d.
and 29%d., and Scotch iron between 49s. 3d. and 44s. 94d.
These are exceptionally low prices. In 1890, for instance,
tin reached 170/. and copper 105/, while lead was at
151. 10s. The highest price for silver was in 1890, when
H48d. was reached, while in that year also iron was dealt
in at 66s. 3d. Since that time prices (have all dropped,
although in the past year there has been a slight recovery
in silver and copper. The diagram 1s on a large scale,
and shows the trend of prices at a glance,
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BOILER TUBES.

~ To THE EpITOR OF ENGINEERING.

Slé—Yﬂur numbers of December 11 and 18 last con-
tained letters relating to the employment of welded and
weldless tubes in water-tube boilers, and, in view of this
discussion, the following notes may be of interest to your
readers.

The boilers of the Jauréguiberry referred to in one of
the above-named letters bea.ringra;e signature ‘‘ Neutral,”
were fitted with welded tubes, and in the course of the
trials the failure of one tube at the weld produced a violent
return of flame in the stokehole which caused the death
of six stokers. The tube which failed opened for a length
of al:nuts?i? c;:dtlmetl_'es (12f n.), and tll;: . s of the
opening sho no signs of attachment, they bein r-
fectly clean and still ing the marks of the tgolp;y
which they had been formed. It might thus be said that
the edges were merely stuck together and the adhesion
T e

S ures, presenting identically the same features,
had already occurred in other water-tuge boilers of a type
different to that fitted to the Jauréguibery, and these
ﬁdents are quite independent of the design of the

er.

If there be introduced into a tube, apparent] rfectly
welded, a mandnl which is slightly g:rmca], inlcf which
has a diameter slightly greater than the internal diameter
of the tube, there results very quickly an opening of the
weld, the edges of which separate from each other with-
out, 1n the majonity of cases, showing any real union of
the matenal.

Moreover, if, without inserting a mandnl, as just
described, a welded tube be bammered along the weld at
the same time as 1t is submitted to an internal hydraulic
pressure of 20 to 30 kilogrammes per square centimetre
(say 285 1b. to 430 1lb. per square inch), it will often he
found that the weld open suddenly and sometimes
even—as a result of the percussion—at a point distant
from that at which 1t 1s struck by the hammer.

All these facts, which are, 1t 1s true, more noticeable in
the steel tubes now generally used than in iron tubes,
lead us to the conclusion that with these welded tubes not
only are we always hable to discover a bad weld, but that
even when the weld appears sound it may offer but slight
resistance.

These facts being established, it is easy to understand

the which attends the use of welded tubes in
water-tube boilers, or, in other words, in boilers in which
the 18 exerted mn the internor of tubes and thus

exerts a tensile force tending constantly to open the weld.
If such a rupture 1s accidentally produced for even a small
length, it tends to extend suddenly under the action of

the jets of water and steam to which it gives :
Moreover, if we add to the above the effects due to trﬁe
perpetual e 1on and contraction to which such tubes
are subjec it 1s not to be doubted that there should be
employed, for water-tube boilers, weldless tubes manufac-
tured with every care.
For boilers having tubes traversed by the products of
combustion, and in which the pressure on the tubes is
external, the welded tubes are sufficment because the weld
1s submitted to compression, which tends to close it even
if 1t 1s bad.
I remain, &c.,
J. D'ALLEST.
40, Chemin de la Madrague, Marseilles, Jan. 7, 1897.

TECHNICAL EDUCATION.
To THE EDITOR OF ENGINEERING.

Sir.— I have read with interest the renewed discussion
on technical education in your paper. But I note that all
the letters are from ** more or less), and I
think | :
individuals, viz., a premium pupil, will not be amiss.

I am thankful that there are such men as * General
Mma?r’ who will occupy some of their valuable time
in publicly giving us a- warning. In my own case, 1 am |
not asha to own, I was born conceited, and I expect 1if
I could have spoken when I was born I should have said,
“Don’t you think me a nice-looking boy?” ButIam

%En ptzge how conceited I was, I commenced to take in
vour valuable paper while at school, when only 15 years
of and do I remember the pnide with which I
mﬁ?& carry it about, though I understood very hittle of
it. Of course I said I understood it, when asked by my
father, who, it may be added, had the pleasure of paymng
forit. Butl to read it ; and a very good job, too;
one thing that 1m itself on my mind was the fact
that ical students were too conceited to get on In
this world.

After leaving school I went to a technical college, where
I had a lot of ledge, more or less useful, crammed
into my head. And I wish to take this opportunity of
protesting against the uselessness of stuffing youths pre-
paratory to their launching out into the w

engineers tial mcil ﬁel;ml ;l |
with such things as differential and mnt -al-
culus and the like. I have never differentiated anything
since I left college, and do not wish to. These branches of
highereducation donot tend to help youasa student i your |
studies, but they do tend to muddle you. And Idomain-
tain that had theortufe spent mja:mh '-‘-ul:i}ects been spent on
ch things as w out 1ndicator s, &c., my
e W dnuthj:nlfeueededsuchalongextenﬂm
pﬂml left I decided to think at any rate that

I knew nothing (acting on the advice I denived from Ex-
GINEERING ). i AL

Imanagers
gerhaps a letter from one of those much-discussed |

r 1s that t I hav t qu
Well. the result is that though ¥o firm of

tside foreman for a
I am an outside : i

i £ th‘thenorth.mdlmmm

e dvrn of Iarge et dail
tting down o P \
ew months in the fitting shop polishing
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and the like went very much against the grain, but I de-
cided to do it without protest, and for mf' present post 1
have indirectly to thank vou, Sir; and I do hope that
should any other pupil see my letter, he will be warned
in time and will not make a fool of himself as I have seen
several already do. Nobody will respect him for his
stuck-on airs and loud talk.

Apologising for taking up =0 much of your valuable

space,
Yours faithfully,
January 17, 1897. OxE or ThHEM.

To THE EDITOR OF ENGINEERING.

Sir,—Being one of those much-abused men evolved by
the present system of education, perhaps you will allow
me to say a few words which you may assume to be a
defence of it or otherwise. First of all, let me say that,
although a college man, I have never shirked dirt or
work where practical experience was to be gained
thereby, and H'Iﬂ.t I have worked to some 1S
testified by the fact that I now hold a position of trust
in an important works.

Generally, your co dents assume that all students
of engineering are fools, because they have met a few.
Let me ask them how many fools have they met in
practice ?

From my own experience 1t cannot have been less m
number. ing that a technical education does make
a man a bit bumptious, his bumptiousness may equal, but
cannot possibly excel, the prnggishness and ignorance
that I have found amongst some practical men ; and the
sole chance one has is to assume an ignorance and meek-
ness proportioned to the case in question.

To be called **a tical man " 15, I fear, in many cases,
a sort of fetish to conjure with, and a cloak to hide gross
stulpidity.

here are many technically trained men now holding
positions of trust, who never say a word in defence of the
system by which most of their present knnwled% Was
acquired, and who are constrained to keep quiet by the
opinion of their superiors, who are gene
men.

One thing must be rather puzzling to a student, and
that 1s, the diversity of opinion held by tical men
upon points which have been determined, and of
which they seem quite ignorant, as if they had lived in
a tub all their lives. This ignorance leads to a distrust
of technically trained men in the knowledge of practical
men generally, which should not be.

Again, I have noted that influence *‘“at court™ holds
great sway in the engineering profession, and that ment
1s recognised only by accident or the force of circum-
stances. All I can say upon this point is, gaven a friend
with a controlling influence in an engineering firm, and
I do not care : my ignorance might be quite bovine, and 1
would never starve so long as 1 remained honest in the
gfileral way of hﬂ:ﬁt}‘. -

am surpnsed that some of the engineering professors
have not yet answered the letters which have appeared in
your paper, and I can only account for it by su 1
that they think that technically trained men fight
their way to the front in spite of the animus shown by
some few *‘ practical ™ men.

‘ery few men ever supposed that a college or technical
education was to supplant the time put i works, but

y practical
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the alreatijés mentioned flaw in the central tie-rod. These
experiments were carmried out at our suggesti
u;ldil; t%e direct: dalog‘I ﬁhwm of the re mtati!::
of t X Me ny, of Mr.
el ey S el
In conclusion, as the New Brighton Tower has been
mentioned, we may state that while Sir Benjamin Baker
18 consulting engineer to that structure, we are engineers
and architects, and supervise the work. o a'
We are, dear Sir, yours faithfully, L
. MAaxweLL AxD TUkE
41, Corporation-street, Manchester,
Janunary 19, 1897.

ORIGIN OF THE WORD “TRAM.”
To tHE EpiToR oF ENGINEERING.

SIB,—In a recent 1ssue of ENGINEERING a correspondent
makes the statement that the word ““tram” onginated
from the word *“Outram.” a2 man of that name ving
had something to do with the construction of pioneer
railroads. This idea oniginated with Smiles, and is in
ke_-eEmg with the romances he makes out in connection
with his engineering heroes, but it does not appear to

have any other f 10n than the ingenious imagination
of that author. .
The w 5 7 meamng the handle of a wheel-

barrow or sled, 1s Scandinavian, and has been known ever
since the articles to which the name is applied were used.
It has also been used in Scotland for centuries as applied
to the shafts of carts, wheelbarrows, ploughs, &c. Bumns,
mm his “* Inventory,” says:
* An auld wheelbarrow, mair for token :
Ae leg an’ baith the trams are broken.”

In 1555 the following note was written in connection
with an English institution: *‘To the amendinge of the
highwaye or tram from the weste ende to Bridgegait, in
Bamard Castle, 20s.”

From this testimony it would appear that the word
“tram " has bly been used since implements with
parallel handles were employed, and it no doubt
originated from the word “‘trammel.” The French use
the word *‘tramme™ in the sense that we pse “‘tram,”
and 1t is to be found in old books written in that language.
Instead of the name *“Outram ” giving us the expression
““tram,” it probably onginated from the word, asmany other
surnames have come from the occupation people followed.
In old times in Seotland, when two men were required to
manage a plough, one man was within the trams, the
other was out-tram man. - Nothing is more natural than
that some man doing that work should get the name
“*Outram ™ until 1t became his ! surname, just
the same as Smith, Carpenter, Wnight, and many other
names originated from the occupation men followed.

ANGUS SINCLAIR,
) Editor Locomaotire Engineering.

New York, January 7, 1897.

MACHINERY ON HIRE-PURCHASE.

To THE EDITOR oF ENGINEERING.
SIR,—Though a constant reader of your invaluable
per, it was only to-day that I came across the letter of

was meant to be supplementary in order to give greater | Messrs. M. Powis Bale and Co. in vour issue of the 1st

mtelligence to a workman or engineer.
Beheve me, Sir, yours truly

b |
Sus Rosa.

EXPANDED METAL IN FIREPROOF
FLOORS.

To THE EpIiTOR OF ENGINEERING.
SIR,—From the account of the tests on long span
concrete floors carried out at Mr. Lockwood’s yard,
Sackville-street, Manchester, on the 11th inst., appeanng
imn your last issue, 1t would seem that the Monier floor
proved less satisfactory than the Golding type. Before
admitting this, it would be well to consider the follow:
pomnts : (1) The Monier floor depended on the stmng':ﬁ
of the concrete, which was only 38 days old, whereas
steel channels formed the chief support of the Golding |
floor. Thus, the former would grow stronger with age,
while the strength of the latter would remain stationary.
(2) The Golding floor was 4 ft. 2in. wide, as against 4 ft.
in the case of its nval, and had thus an area of 30 square
feet, and not 48 square feet, as the account in question
states ; thus the load actually carmed was only 16.2 cwt. |
square foot, while the exact figures for the Monier
are 12.2 cwt. per square foot. (3) The Golding|
floor was, indeed, standing when the experimenters left,
but 1t fell half an hour after their de . without
additional load haviag been placed on it. The immediate
cause was the breaking of the central tie-rod (due, it was
afterwards discovered, to a bad flaw in the matenal),
which caused the abutment joists to take an increased
horizontal deflection under the thrust of the channel
arches. (4) In this case the channels of the Golding
floor were Eﬁﬁ?ﬂ only 3 ft. 6 in. centres ; were this to be
Inc the strength of the floor would be propor-
tionately reduced, and it would become necessary to
intiuipe into the strength of the flat floor between.
It 1s also by no means proved that the substitution of

| writing

| which our law pays to contracts

““ expanded metal ” for round or Monier rods, as they are
sometimes called, effects a gain in strength. In certain|
tests, carmed out under our direction early in 1896, which
otherwise would have enabled us to set this point at rest,
the abutments yielded to such an extent as to render an

elementary companson with the present experiments of | east.

httle value.
The lateral deflection alluded to in the account above

I own that the first | mentioned was mappreciable in the case of the Monier | commenced
connecting-rods | floor, and n the case of the Golding floor was cluefly due to | House,

inst. Their complaint as to the injustice of our present
law in to the hire-purchase of machinery, under-
states rather than overstates the hardships to which a
lessor of such valuable chattels may be put. It is not
enough for him to obtain the landlord’s undertaking in
that he will not seize. That he had in the present
case, for here the hirer was himself the freeholder of the
land. Yet he was able—thanks to the feundal t
rding land and 1its
corresponding contempt for *° mere chattels "—to make a

title to some one else’s machmery 1 his mortgagor.
sy oo Rimmel i ey s ot e o e

¥ protect himselt 1s DY a e of the ac
realty covered by the machinery. This 15, of course, In
most cases impossible, and so he cannot really protect
his property. e must, therefore, forego this branch of
his e altogether, or else base the rent he charges for
letting out his machines on such an estimate as will
recoup him for an occasional expenience such as befell
the plamtiff in thiscase. Such necessary caution must, of
course, check trade and penalise the honest hirer for the
faults of the law.
Y ours truly,

‘ Bexenicr W. Gixssugs, LL.D.
12, King's Bench Walk, Temple, E.C.,
Januarv 14, 1897.

S

Coar-Mivive Iy THE Mipraxns.—The noble familie
of Bentinck and Pelham-Clinton are endeavouring to turn
the coal wealth of their estates to increased account, and
this means a good deal. For several months past the Wigan
Coal and Iron Company, Limited, has been considering the
advisability of sinking one or more pits on the east side of
Worksop, on land within three miles of Clumber House,
and one mile from Worksop. Boring has been proceeded
with over various portions of the coal area leased to the
company, viz., Manton, Bevercotes, Rockley (Gamston),
and Little Malton. The results have been satisfactory, it
having been shown that the “‘dip” is practically the
same at Manton as at Shirecaks, the bonng indicating
the course of the coal to be from west to east and south-
It is hoped and expected that the first sod of anew

' shaft at Manton will be turned by the Duchess of New-

castle This week another bore has been

early mm May.
on the Morton Grange estate, near Checker
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SAFETY BOILER GAUGES.

(AvGE glasses are becoming more and more a source
of anxiety to engineers and stoker:. The high-pres-
sure steam now used seems to dissolve the interiors,
particularly at the upper extremity, rvndm*in% them
liable to give way at the slightest touch, and when
they do give way the result, in a confined stokehold,
is not a thing to be lightly faced. Indeed, in numerous
instances men have lost their lives, and in very many
others serious scalds have been experienced, before the

escaping steam and water could be shut off. To
remedy the evil, self-closing gauge cocks have

been devised, and many have been applied, but
it cannot be said that they have met with uni-
versal acceptance. Others have tried to limit the
range of the steam and water by placing guards round
the gauge glass, but often these have obstructed the
view and the men have removed them. The best
arrangement of this kind which we have seen is illus-
trute:lf on Fig. 1. This view has been prepared
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directly] from a photograph in order that our
readers may be able to form an opinion for them-
selves as to whether the guard renders it difficult to
see the gauge glass. If the illustration had been
drawn on wood, there would always have been the
chance of the engraver emphasising certain fea-
tures at the expense of others, but in a photograph
this personal element does not come in.. As a matter
of fact, a photograph does less than justice to this
appliance. Those who are acquainted with the prac-
tical details of photography will know how difficult it
18 to get a picture of a piece of curved glass, such as
that shown, without its transparency being impaired
bg reflected light. The observer, looking at the actual
object, takes no note of the brilliant parts of the glass,
and looks through them, but the sensitive plate cannot
exercise this selective action. Hence, although great
care was exercised in producing the «;Jrriginﬂis of our
illustration, it falls very far short of conveying the
full idea of the transparency of the guard around the
gau%e glass,

This guard is of polished plate-glass, bent into horse-
shoe or D form. The glass is of considerable thick-
ness, and embedded within it is a piece of wire netting,
which holds it together in case of fracture. From the
view one might imagine that the wire was on the sur-
face, but by looking carefully at the right-hand edge,
it will be seen that it is in the body of the glass. There
18 thus interposed between the stoker and the escaping

steam a very substantial barrier, which is not likely to |

become cracked, and even if it does, still holds together
and fulfils its function.

These glass guards can be affixed to any gauge fittings
at once, without drilling holes or making other altera-
tions. Two brass yokes, connected by an adjustable rod,
clip on to the union nuts of the gauge cocks, and from
them two spiral springs pass round and embrace the
glass guard, the whole being capable of detachment
and of displacement in a few moments.

The gauge glass can be seen through the guard in
the illustration, and the water level is most clearly
depicted. The part of the glass containing water is
crossed by alternate dark and light bands of most
distinctive character, while that part containing steam
1s backed by dots. This effect is more clearly demon-
strated in Fig, 2, which has been photographed with-
out the interposition of the glass guard. In these
days of water-tube boilers, when the gauge glasses
must of necessity be placed far above the heads
of the stokers, it is most desirable that every
assistance should be given them to prevent their

|
. v .
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making mistakes as to the water level, and the
appliance we illustrate seems most effectual for this
purpose. It consists merely of a half-tube, pierced
with three rows of holes, and coated with white
enamel. This tube is placed behind the gauge glass,
and is seen through it. Where the glass is filled with
waterit (the glass) becomes a cylindrical lens, spreading
out sideways all the rays of light that pass through it,
making a dot appear like a line, and a disc appear like
a band. The empty part of the tube exercises no sensible
influence in altering the shapes of the objects seen
through it, ‘and hence there is a most unmistakable
line of division corresponding to the water level in
the gauge glass. It is impossible to imagine a man
failing to recognise the true water level in the gauge,
provided there is a reasonable amount of light in the
boiler-room. In some cases the reflector is covered
with luminous paint, the intention being that it shall
be exposed to light during the day, and put in posi-
tion at dusk, the reflector previously used being re-
moved. Both these appliances are manufactured by
Messrs. Wallach Brothers, of 57, Gracechurch-street,
London, and are sold by mill furnishers and iron-
mongers,

— e

INDUSTRIAL NOTES.

I~ the general summary of the state of employment,
the Labour Department of the Board of Trade point
out that a comparison of the returns relating to em-
ployment might be misleading if confined to the pre-
vious month, because of the holidays at Christmas and
at the new year. Therefore, the comparison is made
with those of a year ago, and it is shown that there was
a decided improvement over last year’s report at the
same date. The improvement has been more parti-
cularly marked in coal and ironstone mining, in the
iron and steel trades, crude and finished, and in the
engineering and shipbuilding trades, and kindred in-
dustries. It is perhaps sufficient to say that the build-
ing trades maintained their position throughout the
whole of 1896. On the other hand, there was a 'slight
falling off in the textile and clothing trades towards
the close of the year. The percentage of unemployed
was slightly higher than in the previous month’s re-
port, but lower than in any year since 1890 at the same
date. A total of 111 trade unions made returns,
having an aggregate of 439,881 members, of whom
14,186, or 3.2 per cent., were reported to be unem-
ployed. At the same date a year ago there were 4.8

in the 88 unions repprt-ing,
with a total of 398,258 members. The chart line fnlr
the year was almost wholly towards a lower level,
with verv small fluctuations. The proportions of un-
empluym{ are thus classified. In 72 unions with
298,936 members the unemployed were under 3 per
cent. In 20 unions with 67,216 meml?ers the l'at}_? 1:1;.5
between 3 and 5 per cent. In 19 unions with 73,729
members the proportion was 5 per cent. and over, up
to 10 per cent. in eight unions with 8319 membem.‘
These figures cover the very worst portion of the yeal
in so far as employment is concerned. But there 1s
another encouraging feature in connection with t;he
figures : not only was the percentage of unemplo -ed
lower than at any time during the last six years, .uti
the prospects for the new year were better, not only
for the workers by the volume of trade, but for the
employers by the gradual but slow rise 1n prices.

per cent. of unemployed

The work at the coal mines during the month was
somewhat less than in the previous month, but the
average was good on the wlmlp. At pits emplﬂ}:lng.
402,848 persons, the average time worked was 0.16
days per week, as compared with 5.31 in the month
previous, and 4.88 a year u,%fﬂ. The unemployed in
Durham and Northumberland were only 1.2 per cent.
of the total numbers, as compared with 1.4 1n the
previous month, and of 1.7 a year ago. Employment
at the ironstone mines and open works continued good ;
at the 125 works reported upon, 16,435 persons were
employed, the average time worked being 5.65 days
per week, as compared with 5.81 in the previous
month, and 5.57 in the same month a year ago. As
regards the latter it was found that 4% per cent. more
were employed than a year ago. The signs, therefore,
are healthy all round.

In the pig-iron industry trade was a good deal better
than it was a year ago. The ironmasters making returns
had 346 furnaces in blast, compared with 331 a year ago.
The total number employed was 22,263, compared with
21,276 a year ago. Not only was there an increase in the
total number of furnaces in blast, and of men employed,
but the time worked and the output were far greater.
At 130 steel works 36,572 persons were employed, as
compared with 31,036 a year ago, an increase of nearly
18 per cent. in the year. At 91 puddling furnaces and
rolling mills the number employed was 17,733, as com-
pared with 16,994 a year ago, an increase of over 4 per
cent. There was an improvement in the tinplate
trade, 328 works being at work, compared with 261
in the month previous. It thus appears that in the
productive industries connected with raw material
for manufacturing purposes, asregards the iron, steel,
and metal trades matters look very encouraging.

In the engineering and kindred trades employment
continues to be good. The percentage of men outof work
was only 2.5 per cent., as compared with 5 per cent.
a year ago. In the shipbuilding trades there has been
a further improvement, the list of unemployed bein
lower by far than a year ago. At the date covere
only 7.7 per cent. were unemployed, as compared
with 10.5 per cent. a year ago. The proportion is still
high, but it is one-fourth less than at the same date a
year since. Here again we find encouragement in the
fact that the prospects are good, both for the engi-
neering and cognate trades and for the shipbuilding
industries. The outlook is regarded as good for the
whole year, if nothing happens to mar the prospects.

The building trades have continued busy all through
the autumn and winter so far, except that the painters
have fallen off, as is usual at this time of year. The
proportion of unemployed in the unions making returns
was only 2.1 per cent.. The wood-working and furnish-
ing trades have been fairly well employed for the season
of the year. The proportion out of work was 4.3 per
cent., as compared with 4.6 a year ago. The printin
and bookbinding trades continue to be well emplnyeg
on the whole, the proportion of unemployed members
of the unions being 3 per cent., as compared with 4.1

er cent. a year ago. In the paper trades there is

ut little change, but the proportion was 3.3 per cent.,
as compared with 3.1 per cent. a year ago. Employ-
ment in the glass trade is slack ; the number out of
work 1s equal to 12.5 per cent., as compared with 8.8
per cent. a year ago.

In the textile trades it seems that the cotton-
spinning branch is fairly good, but the weaving
branches have been slack. In the woollen trades
employment is slack in the principal centres, and in
some others there has been a decline. In the worsted
branches the improvement apparent a month ago has
not been maintained in all cases; and in the hosiery
branches there is some slackness in several depart-
ments. In the 475 mills reporting, employing abont
80,000 females, only about 75 per cent. were on full
time—Iless than in the previous month.

Dock and riverside labourers have been busy. At
the London docks and wharves the average number
employed had risen to 16,705, as compared with
15,180 a year ago. In most of the seaport towns
there has been tolerable activity at the docks and
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wharves, and the indications are that the activity is
destined to continue. In most of the agricultural
districts there has also been considerable activity,
with slight irregularity only in a few, and that chiefly
as regards odd men, taken on temporarily. It there-
fore appears that both in what are called the skilled,

as well as the unskilled, trades, employment on the
whole is tolerably good.

Only some 36 fresh labour disputes occurred in the
month, affecting about 6316 persons, as compared with
65 disputes, involving about 15,000 persons, in the pre-
vious month. The total number in December, 1895,
was 37 disputes, affecting 4000 workpeople. Ten of the
disputes were in the engineering, shipbuilding, and
metal trades, six in the %uilding trades, five in coal-
mining industries, four in the textile trades, three in
the clothing trades, three in connection with ships
and docks, and five in other miscellaneous industries.
Thirty-eight old and new disputes were settled, affect-
ing 8244 persons ; in these, 18 disputes, involving 3026
persons, were favourable to the workpeople; 12,
affecting 3320 persons, were unsuccessful; and four,
affecting 878 persons, were compromised. In four dis-
putes, affecting 1020 persons, the conclusion was in-
definite. The aggregate time lost through strikes in
the month was 199,000 days.

The changes in the rates of wages and hours of
labour were more numerous than the disputes seem to
indicate. The changes affecting wages involved 58,500
persons, of whom 57,000 obtained increases, and only
1500 sustaining decreases. The estimated effect of all
the changes was an average increase of ls. 4d. per
week in the wages of all affected. In the total, about
14,400 coal miners, 7200 blastfurnacemen, and 25,000
engaged in engineering, shipbuilding, and kindred
industries enjoyed an increase in the rates of wages.
As regards the others, about 4000 tinplate workers
and 4000 glass bottle makers also got an increase. The
only decrease reported was among the fustian cutters,
some 1500 being adversely affected. In the case of
about 3300 workpeople, the changes were preceded by
strikes ; as regards about 9800 the changes took place
under sliding scales, wages boards, &c. The remainder,
affecting 45,400, were settled by negotiation, by
mutual arrangement, or were by advances voluntarily
conceded by employers.

With the dawn of the new year 1897, the Amalga-
mated Society of Engineers commenced a new depar-
ture, and one of some consaquence, by the publication
of the Amalgamated Engineers’ Monthly Jouwrnal,
devoted to ‘‘Trade Unionism, Co-operation, and
Brotherhood.” For 46 years they have had their
monthly, quarterly, and yearly reports, but these were
more or less of a private character, being entirely
taken up with the administrative details of the
organisation. Now they offer what is to all intents
and purposes a public journal. With a starting
list GF 87,455 members, the new journal ought to be-
come a powerful influence in the industrial world.
Of the total 87,455 members, 7602 were in receipt of
benefit, as follows : On donation, 2617 ; on the sick
list, 2043; on superannuation allowance, 2942. The
total cost of these benefits was 33607, 19s., or 10id. per
member, per week. These figures are exclusive of
purely trade members, probationary members, &c.
The report anticipates a good year for trade, and for
the society. The report cautions the members
against shirkers, against men for whom jobs are
found, and yet who do not turn up; it adds, ** Much
as we wish to have a large membership, we have
yet no intention of harbouring shirkers within our
ranks.” Reporting on wages and other movements,
it is stated that 53 hours per week have been con-
ceded at Liverpool by the employers without the
loss of a single hour. Wages have been raised at
Belfast, Glasgow, Greenock, Paisley, Barrow, Chorley,
Rochdale, Haslingden, Heywood, and Northwich, by
friendly negotiation for the most part. At Newton-
le-Willows and at Cleckheaton 2s. per week advance
have been obtained after a short and sharp contest.
At Shipley, Keighley, Colne, and Kilmarnock the men
are still out for the advances sought. The overtime
question is being pressed in several places, and at Qld-
ham Messrs. Platt have agreed to a set of regulations
which are regarded as a model for other places and
firms. At Merthyr the men were beaten after a strike
lasting 13 weeks. At Armstrong’s the outworkers are
striving for extra pay, or weekly expenses away from
home. The journal invites discussion on the eight
hours’ day, and how to obtain it.

report of the Associated Ironmoulders
e past year was encouraging by the
and the increase of those at
in the number of }Ilnemlplnye_d

and that, too, at a time when there 18
118{?&11;'00;. slackness of t_rade. The total expendi-
ture was less than the income by 14177 17s. 7d.,
so that the balance is increasing rapidly. The trade
reports from the various districts indicate industrial
activity, and the expectation 1s that there will be a
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states that t
increase of members,
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busy year in Scotland. An effort is being made to
open up the closed shops in Glasgow, mainly shut on
the overtime question, and at a conference held on the
subject a resolution was carried which it is hoped may
attain that object. Another important point con-
sidered by the conference was the establishment of a
conciliation board, and the secretary was empowered
to confer with the employers upon the question. The
Federation of Engineering and Shipbuilding Trades is
moving for weekly pays on the Clyde and the Forth,
and also on the question of working hours. The idea
is to reduce the normal working time to 51 hours per
week, irrespective of overtime. A number of firms
give the 51 hours now, it is reported, and the men
seek to make the hours uniform for all. Commenting
upon the extra pay, time and a half, for overtime, the
report adds, ‘‘which nobody wants, but it is still
wrought, strange to relate.” Overtime is not wanted
when trade is slack and many are out of employment,
but when trade is brisk all want it, or nearly all,
strange as 1t may seem to some officials.

The Cotton Spinners report 3 per cent. of their
members unemployed, but this was from all causes.
The total number of members is given as 14,124, show-
ing a loss in the past year of 1135 members. There
were 27 dispute cases in the month, of which 19 or 20
were attended to and settled. This is done by the
joint committee, or by personal negotiation with the
employers. The report states that the prospects for
the year are brighter than they were a year ago, the
margin being nearly 3d. per pound higher that it was.
It is hinted that shares will go up, and that dividends
will be paid where for some time there have been only
losses, with certain exceptions. Some questions are
still unsettled.

The trade reports from the Lancashire districts
show that the engineering and kindred trades not
only maintain that briskness and activity which has
for some time been manifest in all its chief centres,
but that the outlook continues to improve. Most of
the establishments started the year well supplied
with orders for some time ahead, and new work is
coming forward in sufficient quantities to practically
insure a continuance of activity over the remainder of
the year. It has been a long time since such a report
could be supplied at the commencement of a new year.
An examination of the detailed reports of the Amalga-
mated Engineers indicates that employment is good in
most districts. Instead of very bad, bad, slack, dull,
declining, and other words expressive of depression,
we have very good, good, or moderate, indicative of
activity and prosperity. A rather peculiar instance
of the view taken by some secretaries of the state of
trade is given by one secretary of a branch in Lan-
cashire. He marks his sheet as *‘bad,” that 1s, with
a B. But in looking along the tables it is found that
with 30 full members, and one trade protection mem-
ber, total 31 members, not a single man is on dona-
tion in either of the columns. There are other in-
stances of the same kind. If trade is bad while all the
members are at work, what must it be when the sheet
is marked good ? The wages movement seems to have
chticﬂlly settled down in the Lancashire districts,
or it appears that only in one large centre is there
really a dispute, and that one is being quietly con-
ducted. In the iron trade there is little noticeable
activity, but a considérable weight of buying is going
on in all departments, and full rates are being obtained
without difficulty. In the finished iron branches no
quotable advance in prices was made at the quarterly
meetings, but there has been a hardening of prices in
the case of sheets, which previously had been low in
price. The steel trade has advanced to a decidedly
stronger position, large sales of hematite having
taken place,

In the Wolverhampton district the iron trade
maintains the very strong position it has held during
the last two months. Manufacturers in every branch
have been, and are, fully employed in executing the
orders accepted during the closing months of last
year, and a large accession of new business is antici-
pated from the numerous inquiries already at hand.
Consumers of finished iron are pressing for de-
liveries, and some good offers have been received
both from home and abroad. The recent advance in
unmarked bars of 5s. per ton is well maintained, and
all prices are firm in the district. The demand
generally, for all classes of iron, is good. As regards
the steel trade some heavy orders have been placed,
and preparations are being made to largely increase
the output. In the engineering branches of trade
there is not a single member of the unions out of work,
and the secretaries of the branches mark their labour
sheets as ‘‘good.” The ironfounders and the boiler-
makers are in a similar position.

In the Birmingham district the quarterly meetin
was largely attended by buyers and sellers from al
parts of the kingdom, and was considered to be in
every respect an encouraging gathering in so far as

trade was concerned. The black sheet manufacturers
advanced the price of sheets 5s. per ton on the previous
minimum. Orders were fairly plentiful for Australia,
South Africa, and South America, but there was a
falling off in demand as regards India. There is a
large demand for steel, and the production has largely
increased, At the same time prices continue to
harden, for the requirements are quite equal to the
output. The engineering trades are very busy; only
seven members of the union, out of 1355, were re-
turned as unemployed during the Christmas and New
Year’s holidays.

A dispute occurred at the Dunlop Tyre Company’s
works at Coventry a fortnight ago on a small scale,
but in the early part of last week the number on strike
was increased from about 80 males by the addition of
from 250 to 300 females. The statement on the one
side is that the women and girls came out in sympathy
with the men; on the other side it is alleged that they
came out at the solicitation of the pickets. Notices
were issued to the effect that unless those on strike
returned to work, they would be permanently dis-
missed. Some did return to work on the promise that
their demands would be considered individually. But
it appears that about 250 men and girls remained out
on strike. The strike was for an advance of wages
amounting to 4s, 6d. per week, and for the reinstate-
ment of three men who were discharged by reason of
being the leaders.

A conference of federated engineering employers of
the North-East Coast, Clyde, and Belfast was held on
Tuesday, at Carlisle, un(fer the presidency of Colonel
Dyer, to consider the application of trial-trip allow-
ances for engineers. The subject was considered at
some length, after which it was adjourned, no definite
decision being come to.

The movement of the railway employés is beginning
to bear fruit. The Midland Railway Company have
decided to reduce the hours of shunters at the busiest
stations from 60 to 48 hours per week in the winter
months, and of the goods guards from 66 to 60 hours
per week all the year round. Of course, as a matter
of risk, the winter months are more dangerous
to the shunters by reason of fog and darkness.
Some of the other companies are making prepara-
tions for some concessions. The porters on the
London and North-Western are agitating for shorter
hours and increased wages; it is alleged that their
working hours are 99 per week, the wages being only
17s. per week. The Midland pays 19s. per week.

The Scottish trade unions have called a congress for
March 25 to 27, at which it is said that the whole of
the labour organisations of Scotland will be repre-
sented. The proposal is to decide upon measures
whereby the several unions will be able to act in
concert upon any great question affecting labour, not
with the view of federating the unions so much as
acting in sympathy.

The dockers’ strike at Hamburg continues, in spite
of all the efforts to bring it to a conclusion. Some of
the English captains assert that there is great diffi-
culty in loading and unloading, and that the pay given
to those engaged is fully equal to the demands of the
union men. The contributions by the English work-
men are increasing in amount.

The dispute at the Penrhyn quarries is evoking a
good deal of comment, and subsecriptions are pouring
in towards supporting the men. Lord Penrhyn has
issued a vindication, in which his lordship states that
he is not opposed to combinations properly conducted.
The quarries have been thrown open once more, but
all applications for work are to be ‘‘ considered on
their merits.” The matter is to be raised in Parlia-
ment.

The Cleveland miners have asked for an advance of
7% per cent. in their wages. The employers have
offered 6} advance in two instalments, which offer
will be placed before the men. A dispute took place
last week at the Pinxton Colliery, near Alfreton, by
which about 1200 hands were thrown idle. The dis-
pute at the Bwllfa Colliery, Rhondda Valley, which
has lasted so long, has at last been referred to arbitra-
tion. Some 1500 men were involved. No further

development has taken place in the Scottish coal dis-
tricts.

The trial of the glass bevellers’ case for picketing,
&c., has resulted in a verdiet for the employers for
674/, 13s., with costs. It was expected to raise im-

ortant issues, but the collapse seems to have been
due tocertain facts made known to the counsel for the
defendants, and Mr. Asquith suggested a settlement
by consent. Possibly these verdicts will induce
pickets and officials of the unions to be more careful,
and abstain from practices which are declared to he
illegal. There is a wide scope allowed by law, but
terrorism will not be tolerated by the judges.
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DOUBLE COLLISION NEAR DUNDALK.

A pousBLE collision occurred in the early hours of the
3rd of October near Dundalk Junction station on the
Great Northern Railway of Ireland under the following
circumstances.  About a quarter of a mile south of
Dundalk station the double main line from Dublin to
Belfast is crossed on the level by the single line from
Enniskillen to Greenore, as may be seen 1 the accom-
panying figure, on which the lay of the roads and posi-
tion of the signals mentioned in Colonel Addison’s report
are diagrammatically shown. The single line is worked
on the electric staff system, and West Cabin and Wind-
mill-road Junction Cabin are staff cabins. There is bell

crossing should be moved further back, or an outer home
provided. To these requirements the company should
offer no objection, we take it. It also came out in the
mquiry that block working is not in force in Dundalk
station, although no exemption has been obtained from
the Board of Trade, and as Colonel Addison was unable
to ascertain under what regulations the traffic 1s carried
on, he concludes his report with the statement that ‘‘some
further information on this point seems to be required
from the company.” Why, of course it does! The Board
of Trade can hardly find fault with railway companies
allowing some of their rules to be regularly broken by
their servants as long as it allows its own regulations,
made with the authority of Parliament, to be, as in this
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communication between the West and South Cabins, but
not between the latter and Windmill-road Junction. A
goods train for Barrack-street station, having exchanged
staves at West Cabin, was given on by the signalman
there to South Cabin in due course. As South Cabin had
a light engine and tender on the up line at the time, and
was about to cross them over to the down line and then
let them into the engine shed road, he did not reply, but
proceeded with the shunting operations. It had become
the custom at this crossing to allow trains to pass the
West Cabin starter at danger, and to wait for permission
to cross at the crossing stop signal, and so the west
signalman instructed the driver to draw forward up to
the home, but instead of doing this the driver went on
and fouled the crossing. The South Cabin signalman
heard the goods coming and shouted to the driver of the
light engine to hurry up, he being then on the down line
running towards the siding, and this he immediately did,
but not in time to prevent the goods engine striking his
tender and tearing 1t away from the engine, and over-
turning 1t so as to block both roads. The fireman was
thrown to the ground by the parting of the tender,
but neither he nor any one else sustained any in-
juries. The tender of the goods train (the engine
was running tender first) was slightly damaged, but
after a delay of about half an hour, and with
the authority of the Dundalk locomotive foreman, the
goods train proceeded towards Barrack-street station, but
1t had not gone far when the train parted from the engine,
and this was not discovered by the driver until he gave up
his staff at Windmill-road Junction. The staff was returned
to him, and he went back to fetch his train. In the mean-
time the guard had discovered that it was parted, and he
went forward to see where, but owing to a bridge over a
river not being provided with a footway, he was unable to
get to the head of the train before the engine returned,
and, coming u&ar too quickly, ran into the wagons, break-
Ing one u}} and damaging another. The driver and the
fireman of the goods train, who had left the company’s
service at the time of the inquiry, made a written state-
ment to the effect that the home signal was off at the
crossing, and was thrown up in their faces. Though it
would have been possible for this signal to have been
lowered after the light engine had used the cross-over
road and before it was allowed to set back to the siding,
yet, as Colonel Addison remarks, this is very improbable,
and as other statements of these men appearnot to be true,
he comes to the conclusion that in this instance also they
are open to doubt, and that ‘‘the carelessness of the
enginemen 18 largely due to a cause which, to the very great
credit of railway servants, is so uncommon as to be almost
unknown. Although the evidence is to the effect that the
driver was not actually drunk, his fireman apparently was,
and both men are proved to have twice agsented them-
selves from theirengine . . . . under circumstances which
point to their having gone to a public-house.”

But the Government Inspector is not satisfied that the
arrangements for controlling the traffic at this level cross-
Ing are satisfactory or sufficient. Owing to buildings,
there is no view possible between the main line and the
single line from the crossing to the West Cabin, and the

ents on the single line are somewhat steep, varying
rom 1 1n 120 to 1 in 860, with 110 yards of level between
the West and Windmill-road Junction Cabins, and there-
fore he would like to see the level crossing replaced by a
bridge, but in the meantime he considers it imperative
that (1) no trains should be allowed to leave West Cabin
with the starting signal at danger; (2) communication
should be established hetween the Sonth and Windmill-
Foad Junction Cabins; (3) the home signal east of the

instance and many others which we have had from time
to time to chronicle, quietly ignored and contravened
until some accident ensues, and then the Board merely
contents itself with inquiring as to the method in which
this contravention is carried out. Truly, we are a patient
people !

SUPERHEATED STEAM ENGINE TRIALS.

AT the ordinary meeting of the Institution of Civil
Engineers held on Tuesday, January 12, Mr. John Wolfe
Barry, C.B., the President, in the chair, the paper read
was on ‘‘ Superheated Steam Engine Trials,” by Professor
William Ripper, M. Inst. C.E.

The author pointed out that the use of superheated
steam had been in abeyance for the past 30 years, during
which time a continually increasing gain in steam engine
efficiency had followed the development of the multiple-
expansion engine, and the increase of steam pressures.
The limit having been now nearly reached in this direc-
tion, engineers were again reverting to superheating, from
which a further considerable increase of efficiency might
be looked for. Trials had been carried out on a 17 indi-
cated horse-power ‘‘Schmidt motor,” a single-acting,
simple, non-condensing engine, supplied with superheated
steam from a Schmidt superheater, to determine the
steam consumption of the engine working with various
degrees of superheat, and at temperatures considerably
beyond those usually employed ; and also to find to what
extent the dryness fraction of the steam, and the heat
exchange between 1t and the cylinder walls, were affected
by the superheat.

The heat expended in superheating reduced the amount
of heat employed in evaporation of water, but the heat so
diverted for the purpose of superheating was shown to be
productive of a considerable gain in thermal efficiency.
I'hus an expenditure of 5, 10, and 156 per cent. of the
furnace heat to superheat gave a net gain of 12, 38, and
T(i’r_ pgr cent. respectively of the work done for heat sup-

1ed.

: When the load on the engine was fairly constant very
little regulation of the superheat was necessary, and the
temperature of the superheated steam in the coils re-
mained remarkably steady. If the load on the engine
was reduced, the temperature of the steam in the super-
heater immediately began to fall, though there was no
appreciable change in the condition of the fire; on the
other hand, if the load was increased, the temperature of
superheat increased also. If superheated steam was
desired at the engine, then the superheat being once taken
up by the steam should have its high temperature pre-
served by all possible means till it reached tﬁa admission
valve of the engine.

It was stated that no important gain could be theo-
retically expected from superheating, the actual gain in
practice being due to the more or less complete removal
of the loss by cylinder condensation. When steam was
superheated 1t was in a more stable condition than with-
out superheat, and if the steam contained sufficient excess
heat, the steam in the cylinder could be rendered dry at
out-off and at release. This had been accomplished in
certain of the trials deseribed in the paper. Superheating
thus removed the principal source of loss of heat in the
cylinder, namely, water at release, and it reduced also the
amount of the heat exchange between the steam and the
eylinder walls to a minimum.

The effect of varying degrees of superheat upon the
steam consumption per unit of power was illustrated by a
large number of trials under varying conditions. Taking

| one cxample, 1t was shown that steam at 120 lb., per |

square inch ijressure superheated to 674 deg. Fahr. on -

entering the engine, reduced the steam cﬂnﬂumpi_:ltgii Ji:‘;:g
38.5 1b. without superheat, to 17.00 1b. p?r t.'ll’l ey
horse-power per hour, the rate of decrease of 8 Ezjtrlllti 5
sumption with increase lnf superheat being approximatei]
uniform within certain limits. _ ‘

It was pointed out from the indicator d}:ag'mmﬂfht(ﬁ;
rapidly the superheat disa peared on a,dmlsi&smnl 0 e
steam to the eylinder, and how few were the cases
which the steam in the cylinder was found to .be super-
heated at cut-off, tlmugﬁ admitted in a highly super-
heated condition. It appeared from these expemmept::
that unless the degree of superheat of the steam ent‘erlpg,‘
the engine reached at least 200 deg. Fahr. _ab()ﬁ e hlt&
normal temperature with a late cut-otf, or a still {ilg‘EI'
degree of superheat for an earher cut-off, the condition
of the steam in the cylinder at cut-off was that of wet
steam at the temperature of saturation. _

In order that the steam in the cylinder might be super-
heated during expansion and dry at release, 1t was neces-
sarv that its temperature on entering the engine should
be about 300 deg. Fahr. above the temperature normal to
1ts pressure. hen the steam was dry at release 1t was
superheated at cut-off from 50 deg. to 100 deg. Fahr.,
finally falling at end of about three expansions to the
temperature of saturated steam. For a small increase 1n
the number of expansions the temperature at cut-off
rapidly fell to that of saturated steam.

The author considered superheating not as a means of
obtaining a thermal efficiency 1n any way proportional to
the temperatures used, but as a device for realising as far
as possible the full thermal efficiency of saturated steam,
by rendering the cylinder practically non-conducting. The
practical difficulties supposed to be associated with the

roduction and use of superheated steam had been satis-
Fa.ctnrily overcome. HExperience had shown that with
ordinary care as to Emrity of feed water, superheater tubes
after long periods of severe work showed no signs of burn-
ing, scaling, or injury of any kind. With the greatly
improved quality of lubricating oils no trouble need arise
with the lubrication of superheated steam enﬁmes.

The best results could be obtained when the steam was
supplied at about 650 deg. Fahr. at the engine. It was
important to use good non-conducting material to main-
tain the high temperature of the steam 1n its gassage to
the engine. The ]l?)est results in these trials had been ob-
tained in association with a high range of ﬁyessure 1n one
cylinder with a late cut-off. Any cause which tended to
increase initial condensation in the cylinder with saturated
steam tended also with superheated steam to absorb the
superheat and to neutralise its useful effect in the cylinder.
Superheated steam at high tem]i;emtm:es might be safely
and advantageously used in double-acting engines. Many
such engines were now at work or in course of construc-
tion.

The point requiring chief consideration m the design
of engines to work with superheated steam was the steam
admission arrangements. The steam admission valve,
being subjected to the maximum temperature, should be
practically frictionless, so as to remove the necessity for
1ts lubrication. .

The paper was accompanied by an Appendix of Tables
giving the results of a large number of trials, and accom-
panied by diagrams illustrating the effects of superheat-
mmg on steam consumption, dryness fraction of steam
during expansion, heat interchange between the steam
and the cylinder walls, work done per pound of steam,
and thermal efficiency.

TaBLE oF Force or WIND.—The following Table,

repared by Mr. J. T . Corner, the Engineer-in-Chief of
E’ﬂrtsmuuth Dockyard, to whom we are indebted for a
copy, gives the numbers adopted by the Navy for winds
of various velocities and force :

T'able of Force of Wind.

— = e —

l
. r Shis 2 Force per
Nautical : Velocity in 5
Name of Wind. Square Foot
Numbers. Knots. i in Pounds,
1 L0067
1 Light air 7 2 027
5 060
2 Light wind .i { ‘.%_ ’ig;
3 Light breeze .. & { ,l?i g%g
4 Moderate breeze .. { {B} ﬁﬁ
10 667
11 807
H Fresh breeze .. o 12 .960
13 1.13
-l 14 1.381
' 10 1.50
| 16 1.71
6 Strong breeze 3 ié %?g
\l 19 2.41
20 2.67
ey | Wl
7 Moderate gale X { 94 | gg";’
26 | 4.51
8 Fresh gale o 28 | 5.23
30 | 6.00
( 32 | 6.83
) Strong gale . 1 33 7.71
5 .64
10 Heavy gale s { f;ﬂ 12?3
11 Storm .. - { &2 ig;
60 24.0
| T 32.7
12 Hurricane = 80 42.7
© 90 54.0
100 66.7
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THE HORSFALL REFUSE FURNACE,

O~ the present page we illustrate the Horsfall
refuse furnace, a type of destructor which we re-
cently had an opportunity of seeing in operation at
Oldham, in Lancashire, a town in which a good
deal of attention has been given to the disposal of
refuse. The most important feature in connection
with this furnace is that by the arrangement of
forced draught, and owing to the method by which
the refuse is fed into the furnace, no unpleasant or
noxious gases escape from the chimney. An expla-
nation of the method of working will serve to ex-
plain this claim.

~The annexed illustration shows a sectional eleva-
tion through one cell of the Oldham furnaces. As
will be seen, the refuse is brought in by the town
carts to an elevated roadway, and from thence is
tipped on to a collecting platform adjacent to the
furnace. The feeding ﬁnnr is on this side, and
opens directly on to an inclined *¢ dead - plate,”
which, however, in this case is of masonry. The
door at the other side of the furnace is for clinker-
Ing. As a continuation of the dead-plate the fur-
nace bars are placed, they also being inclined from
end to end so as to assist the action of feeding the
hires and clinkering. The dead-plate and furnace
bars form the floor of a masonry cell which is arched
at the top and has above it a masonry chamber. The
whole is, of course, constructed of firebrick or some
refractory material, whilst the whole structure is held
firmly together by iron buckstaves.

The chief virtue of a destructor is to complete de-
struction, that is to say, it must reduce all organic
matter or refuse to its component gases, and %mrn
these gases before they pass away, so that the products
of combustion will be odourless and colourless, consist-
ing only of carbonic acid, mixed, of course, with steam,
nitrogen, and a residue of oxygen. The problem is one
with which steam engineers are well acquainted, but
which they can hardly ever solve, owing to the condi-
tions to be observed in generating steam. The
destructor engineer has also had his difficulties,
18 many residents in the neighbourhood of de-
structors know to their cost. The Horsfall de-
structor 1s one of those which solve these difficulties.
When the green or undried refuse is shovelled on to
the dead-plate, it at once begins to give off fumes,
but these fumes have to pass over the fire, and between
it and the glowing vault of firebrick above, until they
finally escape through the holes in the latter, which
are shown in the engraving, and from thence into the
chamber above. Inthis way the fumes or gases from
the semi-putrescent matter, which constitutes so great
a part of town’s refuse, are thoroughly burnt. The
Horsfall Company attach—very properly—great im-
portance to the presence of a hearth or dead-plate,
that is, a part of the structure as an extension of the
(girate, where the matter to be consumed can be well

ried before an attempt is made to burn it. By these
means the refuse is brought to the most perfect state
which can be reached by it before being brought on to
the grate bars. The noxious fumes from the drying
refuse are given off equably, and are, therefore, more
sure of being consumed, a result which is fortified by
the fact that the dry fuel keeps the fire in proper shape.
It is looked on as a mistake to try to burn green refuse.
From the top chamber the products of combustion pass
to the main hue, which is common to all cells in the
battery, and which leads into a large firebrick chamber
known as the mattress chamber. This is provided for
the purpose of burning infected bedding, condemned
meat, &c., and it will give an idea of the !Tlfmt at which
the gases escape from the furnace proper, when it is
remembered that the brickwork of this chamber is at
a glowing red heat, sufficient to consume large quan-
tities of condemned meat. On the occasion ot our
visit the door at the top of the mattress chamber was
opened, and a glance was sufficient to satisfy one that
no uncunﬂumer_&’ gases could pass through the chamber
aud the flues leading to it.

The Horsfall destructor is a forced-draught furnace,
steam jets being used for the purpose. It is unneces-
sary here to point out the assistance wlpch forced
draught gives in securing complete combustion of fuel,
for the fact is well known to engineers, and has been
amply proved, more especially in marine practice.
The result has not altogether been accounted f{.ﬂ'_, l.mt
no doubt it is largely due to the more effectual mixing
up of the gases over the fire. In the destructor the
air for combustion is carried into the furnace by
means of steam jets which are directed into what 1s
described as a steam trumpet, as shown by dotted lines,
and placed at the firing end of the furnace. The
sides of the furnace are composed of cast-iron boxes
which have openings leading to the ashpit. The steam,
and the air carried forward by it in the shape of an
induced current, thus pass beneath the grate bars, and
the ashpit being closed, the only outlet is up tihroufh
the fire. There is a controlling device by which the

steam jets are shut off whenever the charging or | ]

clinkering doors are opened, thus automatically pro-
viding against flame or Eu.sea passing out.
So far we have described the destructor part of the

installation, but, as will be gathered from what has
been said about the state of the mattress chamber,
there is a great volume of heat in the products of com-
bustion as they pass along the flues, At Oldham this
is utilised for the generation of steam, which is used
for the steam jets and for driving two mortar mills, by
which the elinker is worked up, and for other purposes
on the works, in addition to which there is a quantity
left for the electric light station adjoining, and to
supply power for the !ﬁurﬂﬁ-prm’ﬂmlm' department of
the corporation.
The (Fest.ruﬂtm* at Oldham commenced workingin 1891,
and then consisted of six cells, but inJuly, 1895, the cor-
oration, acting on the advice of their superintendent,
r. Walter Jessop, determined to adapt these furnaces
to the improved system which had been introduced by
the Horsfall Company. The side blast boxes described
were added, and someothermodifications were adopted.
These cast-iron side boxes, which took the place of the
firebrick lower walls of the furnace, have F}ceu found
a great improvement, especially in clinkering the fur-
nace. Formerly the clinker, of which, naturally,
large quantities are produced in a destructor, used to
adhere to the firebrick, and in this way the walls were
soon destroyed, as they flaked away under the action
of the rake. The steam and air which pass through
the boxes keep them comparatively cool, so that the
slag and clinker never adhere, but come away quite
clean. The arrangement has the further advantage of
heating the air and steam before they pass to the fire,
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report, ‘‘that this steam draught had the effect of
getting full value out of the air used.” The analysis
with full steam on was :

Per Cent,
Carbonic acid 14.6
Oxygen 0.4
Nitrogen ... 80.0

One advantage of the perfect combustion is that the
high chimney often used with destructors (and which,
after all, is only the means of spreading the nuisance
afar) is not needed, there being neither smoke nor
fumes. ‘

When we inspected the Oldham destructors we
found that no smoke or perceptible dust came from
the chimney when they were being fired in the ordi-
nary way over a considerable period, a large quantit
of market refuse beinﬁ burnt at the time; indeed,
so far as could be judged from inspection, the de-
structor in working bore out the claims made on its
behalf. This view is supported by several sanitary
authorities, in addition to those already quoted, copies
of whose letters have been put before uslby Mr. Wat-
son. Mr. Thomas Hewson, Lﬂrnugh engineer of Leeds,
reported some years ago to the corporation that the
Horsfall destructors under his charge burn ** 9 tons of

refuse per cell per day, and that, too, when most of
the refuse is wet. . . . Horsfall's destructor is cer-
tainly a saving in capital account of 50 per cent. and
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of 13d. per ton in labour over the old cells.” Mr.
Hardaker, Chairman of the Bradford Sanitary Com-
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and the combustion is, therefore, greatly facilitated.
No trouble has been experienced with the firebars.

At the same time that the six original cells were
altered, four others were added, and these have a
new form of blast nozzle which has the advantage
of being practically noiseless. We propose, how-
ever, dealing with this question of silent blast on
another occasion,

From data obtained during the work done at Old-
ham, 1t appears that over 8 tons of ordinary town
refuse, including market sweepings as well as dustbin
contents, 1s destroyed per cell per 24 hours. There
1s an economiser of 96 tubes in connection with the
boiler, but the dampers in the flues are so arranged
that the gases can pass directly to the chimney. As
the combustion of the gases in the cells is perfect, there
18 no need for scrapers to the economiser tubes. The
boiler is of the Lancashire type, and is pressed to
140 Ib. per square inch. It is 30 ft. long and 8 ft.
in diameter, the flues being 3 ft. 2 in. in diameter,

In 1893 Mr. Binnie, the Chief Engineer, and Dr.
S. IY. Murphy, the Medical Officer of Health to the
London County Council, were instructed to make a
thorough inquiry into the whole subject of dust
destructors. In their report, among others, they
referred to the Horsfall destructor, pointing out that
in detail it differed from other forms, ‘“ more particu-
larly in 1':::55&111 to the outlets for the products of com-
bustion. These are placed at the opposite end to that
at which the material to be burnt is introduced, and
consequently the gases have to pass over the hottest part
of the furnace ; moreover, a steam blast is used in con-
nection with a closed ashpit, and as a result the tem-
perature of the furnace is so high that at Oldham the
lining was observed to be glowing, and there can be no
doubt that in furnaces of this type the decomposition
of the organic and combustible matters is so perfect
that no nuisance is likely to arise from its use.”

Mr. Charles Estcourt, the Public Analyst to the
City of Manchester, has analysed the gases from the
Oldham destructor, with a view to finding the effect
of the steam blast on combustion. The results arrived
at are instructive. The carbonic acid when the steam
jets were not in use was only 2 per cent., while with
steam half on it rose to 9 per cent., but when the
steam was turned full on the carbonic acid rose to 14.6

per cent., ‘‘thus proving,” as Mr, Estcourt said in his |
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mittee, speaks of the advantage of the forced draught
system, saying that ‘‘the steam jets attached to the
refuse destructor cells for the Bradford Corporation
have proved of great service. The heat in the cells
has been very much increased, the fires burn brighter,
and the refuse has been more effectually con-
sumed.” Mr., C. W. Evington, sanitary inspector
for Hull, writes to much the same effect, saying,
““the refuse is destroyed in about half the time,
and the clinkers contain no undestroyed refuse
or organic substances, which was very frequently the
case in the old system. The apparatus is a complete
success, and has been the means of reducing the work-
ing hours to about one-half.” Mr. Jessop, of Oldham,
Mr. Blackburn, chairman of the Highway Committee
of Heckmondwicke, and Mr. Thomas Fairley, borough
and county analyst of Leeds, also bear testimony to
the successful working of the Horsfall furnace,

— —

Tucuman.—The plant and machinery for a cotton mill
n]lmut to be built in Tucuman is expected shortly from
England. The outlay contemplated 1s about 100,000,

Horricunrturan ExHisiTioN AT HAMBURG, 1897.—The
committee of this general exhibition invite competition
for heating and ventilating commercial hot-houses and
forcing beds. Not to put the inventors to unnecessary
expense, nor to overcrowd the exhibition grounds, it s
f}l‘{}p{.lﬁt}{l that designs should be submitted under motto
)y April 1. The committee will then decide whether the
designer shall be accorded space to show his system in
operation, If the competitor should not desire to do so,
the committee may proceed on their own account. In
the latter case, however, the competitor loses his claim to
the gold cup or the equivalent of 50/ offered. There are
other prizes., Fuel and water for the comparative trials,
which will extend over at least three days, will be sup-
plied. The committee suggest that designs should be
made for three types of structures: A house 66 ft. by 16 ft.,
with glass roof, divided into three sections to be main-
tamed at temperatures at b deg., 10 deg., and 25 deg.
Cent, (41 deg., 50 deg., and 77 deg. Fahr.) respectively ;
a smaller house, 33 ft. by 10 ft.; and a bed 33 ft. h_\'
6.6 ft. for a constant tumlpemturu of 41 deg. Fahr.
I'hese temperatures are to be guaranteed within limits
with the atmospheric temperature at —20 deg. Cent.
(=4 deg. Fahr.). The floors should be about a foot below
ground. Competitors will receive notice by May 1, and
are to hold themselves ready for the trials by July 1,
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““ENGINEERING” ILLUSTRATED PATENT
RECORD.

CompPIiLED BY W. LLOYD WISE.

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS
UNDER THE ACTS 18831888,

The number of views given in the Specification Drawings s stated
in each case; where none are mentioned, the Specification 18
not tllustrated.

Where inventions are communicated from abroad, the Names, &¢.,
of the Communicators are given in italics.

Copies of Specifications may be obtained at the Patent Ofiice Sale

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at
the uniform price of Sd.

The date of the advertisement of the acceptance of a complete

cification 18, in each case, given after the abstract, unless the
atent has been sealed, when the date of sealing is given.

Any person may at any time within two months from the date of
the advertisement of the acceptance of a complete specification,
give notice at the Patent Ofjice of opposition to the grant of a
‘Patent on any of the grounds mentioned in the Act.

ELECTRICAL APPARATUS.

1888, S.Z. de Ferranti, London. Dynamo Electric
Machines. [6 Figs.) January 27, 1896.—This invention has for
its object improvements in the armatures of dynamo electric ma-
chines, where iron is used in the armatures, and also has for its
object the building of armatures in such a way that the conductors
are mechanically driven and inclosed so as to be protected from
injury, and yet so arranged as not to suffer from the principal
disadvantages of sunk winding. According to this invention the
standing or revolving armatures of dynamo electric machines are
built of laminated iron. These plates A are pierced with holes B
round about their edges nearest to the magnetic field, but these
holes or slots, instead of having their greatest dimension radially,
have their greatest dimension in the direction of rotation. The
object of this is to get the equivalent of a smooth-cored armature,
then a space for the conductors G (Fig. 4), then a further ring of
iron D round about the conductors through which the magnetism
passes, and which is exposed to the pole-faces E. The object of

1

making the stampings with holes punched in as described is 80
that very thin pieces of iron F between the holes B, which pieces
F support the outer ring D, may act as drivers or supporters of
the coils of the armature. Where the machine so constructed is a
single-phase alternator, such as isshown in part in the figures, the
coils are wound through a portion only of the holes, so as to leave
the other holes empty. This is shown in Fig. 2 by the thick lines
which represent the wires threaded through the holes. The effect
of this is to get a machine similar ia its characteristics to a plain
face wound one, as opposed to one in which the magnetism is
largely varied by the shape of the armature stampings or by the
demagnetising effect of the armature coils, when the relative posi-
tions of these coils to the magnets are such as to facilitate this
effect. In some cases where the discs or sections are punched
from laminated iron to form the armature, there is inserted by
means of pressing a number of small brass or other non-magnetic
metal tie-pieces between the outer ringand the main body of the
plates. (Accepted December 9, 1896).

LIFTING AND HAULING APPLIANCES.

1529. A. H. Lloyd and C. Hopkinson, Manchester.,
Safety Appliances for Hoists. [8 Figs.] January 22,
1896.—These improvements are primarily intended to prevent the

Fig.1.
¢
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doors of hoist well holes being left open when the hoist has moved
nwuye.dand consist of arrangements by which the hoist door, when
Opened, locks the cage of the hoist so that the hoist cagecgnnot move

up or down until the door has been closed. In some cases, instead
of preventing the movement of the cage, the cage may be made to
antomatically close the door as it moves away. In Figs. 1 and 2
a designates the hole or opening of the hoist. well, b the door, ¢ the
jambs, d the threshold, e the arm fixed to the bottom of the door,
Jthe arm fixed to the top of the door, and g the hoist cradle or
cage. The rigid arms e, f are fixed to the bottom and top respec-
tively of the door b, which is hinged or pivoted at 0! to the thres-
hold d or to the jamb, and similarly to the lintel, not shown. When
the door is closed asshown in full lines, the arms e, flie back flush
with the wall of the hoist well and out of the way of the cradle g ;
but when the cradle has stopped in its correct position opposite
L}!u door, and the latter is opened, as indicated by dotted lines,
Fig. 2, the arms e, f turn with the door respectively under and
over the cradle g, and the latter cannot move away either up or
down until the door has again been closed and the arms removed
out of the way. In Figs, 3 and 4 the door b is pivoted preferably
on a shaft b1 on which is fixed near the bottom the rigid arm e.
On the under side of the cradle ¢ is fixed a helical or other suit-
ably shaped cam A to act on the arm e, and a similar but reversely
set cam }nnt shown) is fixed on the upper side of thecradle g to
act on the arm f (not shown), which is fixed near the top of the
shaft b1, The length of the cam must be suitable to the weight
of the door ; the heavier the door the more gradual must the taper
or pitch of the cam be. In operation the door b is closed auto-
matically by the cam A acting on the arm e when the cradle g
moves downward : and in like manner it is closed by the other

cam & and arm f if the cradle moves upward. (dccepted Decemn-
ber 9, 1806).

23,082. J. W. Smallman, Nuneaton, Warwick.
Haulage Clip. (5 Figs.] December 3, 1805.—This invention
relates to an improved clip for enabling tubs or wagons to be
readily attached to and detached from an endless wire haulage
rope travelling continuously. A and Al are the two side-pieces
B is the transverse bolt furnished with a nut Bl. C are steel
liners which fit against the rope D. Each liner is secured by two
rivets to the grooved lower portion of one of the side-pieces. Eand
El are nuts held by the side-pieces. F and F! are left-hand and
right-hand screws working in the nuts E and El. These screws
are cut on a shaft which is fixed in the boss of a handwheel G.
The nut E has \/-shaped projections e which rock against the top of

the side-piece A. H is a rivet that passes with a considerable
amount of play through a hole e* in a projection e! on the nut E.
This rivet merely serves to keep the nut in the side-piece. The
nut E is prevented from turning by the projection e!. The nut E!
corresponds with the nut E, and is retained in the side-piece A by
the rivet H'. @ and a! are projections which lie on the rope and
support the clip until the side-pieces have been caused to grip the
rope. J is a coupling hook for connecting the clip to the tub or
wagon. The clip is.adjusted to fit any particular rope or to com-
pensate for wear by turning the nut B'. The holes in the side-

ieces through which the bolt B passes are rectangular, The
EnltB has a square neck, and the head of the bolt may be on either
side of the clip. (Accepted December 9, 1896).

MACHINE AND OTHER TOOLS, SHAFTING, &c.

23,200. W. Pnn%ratz Teplitz, Austria. Bearing
Points of Rotary pinélas on Sﬁat‘ta. (1 Fig.] October
19, 1896.—In the spindle shown the points A, A1 are not welded
upon the spindle body, but are produced separately and bored in
such a manner that they can be driven upon the truncated conical
ends C, C1 of the spindle B, so that the friction between the
interior of the point piece and the spindle body prevents the point
from turning upon the spindle. It is preferable to grind the
point pieces A, A1 when in place upon the ends of the spindle on
account of the greater exactitude thus obtained. The spindle

e

shown is a vertically running spindle intended especially for glass-
grinding wheels, and it sesses a feather E for engaging the
pulley and the grinding disc. F is the screw thread for the fasten-
ing screw nut G, and H is the protecting collar, When the points
are injured or worn out it is sufficient merely to screw the nut G
back in order to press against and loosen the point A, whereupon
it can easily be taken off and exchanged ; and to drive a wedge-
formed fork between the point A1 and the pulley collar J of the

spindle, whereby also the vointi A1 will be loosened and removyed.

X0 .d very quickly and easily without
lin m;ifé being' ta:ken off. When the points
and again used. (Accepted December

The points can thus be
the pulley and the grinding
are worn they can be turned

2, 1896).
MINING, METALLUR%Yd AND METAL

WORKI

2064. A. J. Charlton, Fairfield, Lanmgtge ri BQBM-E%EE
facture of Axle-Boxes. [7 Figs] January g i
invention relates to the manufacture of a golid, rolled, nrﬂt r{;gr 8
axle-box from wrought iron or steel scrap, or a cu.atrfmgt'_'he, LA
solid bloom, formed into a tube of suitable thickness 3:{'1 B.p‘ >
cess. The tube from which the axle-box is to be furfm e:!ll f:;'rnm
welded or (preferably) weldless. The tube may be form i
wrought iron or steel scrap by hydraulic or other p;?;lil;; I
welding or other snitable heat, or a hole may be punc St
a solid bloom, or an ingot may be cast, as shown in Fjig'.Fi , 9.112 L
tube be rolled out or expanded into the form shown in hgﬂ- lod
3, or an ingot may be cast in this form. This tube is t eé:n r e
or forged by means of grooved rolls so formed as to reauce

FigJd

ay b

’ r Z
yff.ffff;"ﬁ}ﬂ--;‘?ff!ffffff?/ﬁaﬂff#ﬁ
F

"-"fé’

J..n'.l'
b

T ] ?F!J'Jfﬁ'g'f-fffﬂ & fﬂ'fff#’ﬁff{éﬂff £
Gz

i

-
#ff#f#q;fff #a’ff;f#ff#qgffff;//“ :
.4

same to the section required, to form the necessary indentations
and projections, and to give strength and solidity where neces-
sary, but still in a circular or cylindrical form, with three project-
ing circumferential bands a, b, ¢, as shown in Figs. 4 and 5. This
eylinder is then squared or squeezed up by hydraulic or other
pressure with suitable tools or dies, into a rectangular form (as
represented by the dotted lines on Fig. 4) to the desired shape to
form the completed axle-box, which may afterwards, if required,
be further finished either by hand or power. Figs. 6 and 7 show
the finished axle-box. The space between the projecting bands a
and b at the top forms the seat for the spring, and the space
between the bands b and ¢ at the sides forms the vertical grooves
to reee)ive the two horns of the axle guards. (Accepted December
2, 1896).

SHIPS AND NAUTICAL APPLIANCES.

24.147. 0. Klatte, Neuwied, Germany. Chain Coup-
ling for Mooring Chains. [2 Figs.] December 5, 1896.—
The improved coupling device comprises two ball and socket joint
bearings a, a, each of which has two perforated ears al, al
arranged opposite one another. The bearings a are so arranged
relatively to each other that the ears al of one bearing are placed
atan angle of 90 deg. relatively to the ears of the other. Between
the four ears a block b is placed which is provided with two holes
or bores at right angles to one another. One of these bores is co-
axial with the holes in the ears of one bearing, while the other
bore i8 co-axial with the holes in the ears of the other bearing.
The bores may be located at any suitable distance from one
another, the block & being made longer or shorter, as the case
may be. As shown, the bores are located as closely together as
Emﬂpcﬂ.ble. Through the holes provided in the ears of each

earing and through the adjacent bore provided in the block & a
bolt ¢ 18 passed, to the outer extremities of which a shackle d is
attached. DBefore the block b is put in place, a ball e is inserted

W

into each bearing @, the said ball being furnished with astem el,
This stem el is passed through a central hole provided in the
bea.rin¥ a and through an axial hole of the chain swivel f. The
stem el is provided with a head ¢2 located in the central opening
of the swivel link /. To the outer extremity of this swivel link f
two chain links g, each provided with a cross-piece, are con-
nected, and to the outermost of the said chain links an ordinary
shackle & is linked. The links f, g, ¢ may be made of the same
material and from one piece, and be produced either by rolling,
pressing, forging, or any othersuitable operation. If the coupling
device 18 required to be detached from the extremities of the
chain, it is only necessary to force out by striking it, one or the
other of the two hinge-bolts ¢ or one of the bolts of the ordinary
shackles 2. This coupling device in connection with the shackles
d arranged on the hinge bolts ¢ serves, owing to its swivel and
pivotal action, to replace the two mooring shackles commonly
used. (Accepted December 9, 1896).

STEAM ENGINES, BOILERS, EVAPORATORS, &c.

24,.897. J. A. Morris and W. T. Hatch, Manchester,

Apparatus for Baglar.a.tlng Water from Steam. [1 Fig.]
December 28, 1895.—The improved apparatus comprises a cylin-

drical casing A with an inlet e or opening a through which
live steam may enter. In the chamber B formed in the interior
of this casing A, there is cast or otherwise fitted a hollow screw C
Hreferably of Archimedean shape. The tops of the threads join or

t closely against the interior of the casing A, thus forming a
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spiral p e through the chamber around the centre of the | are approximately horizontal and are connected by suitably | sary to place the- oint o mnr; or less distant from point i '
screw, In the bottom of the chamber sufficient space or a second | shaped smaller water tubes. The front end of the upper of these | moving of the drivping point o is also necessary if il??s x:*;ﬁtegl?g

chamber B! is provided in which water can collect and from which
it can be drawn off. Thescrew C is made tubular or with a hollow
centre, and at the lower end is perforated to allow for the passage
of the steam into the interior. The steam enters the passage D in
the interior through the perforations ¢, and thus the force of the
current of steam is gradually reduced so as not to be forced down-
ward to impinge upon the water which collects in the lower
chamber Bl, The dry steam is withdrawn through the outlet d,
The threads of the screw are made inclined outwards on the upper
side to drain the water as it collects away from the perforations
to prevent it entering the central steam gassage. The lower
chamber B! is fitted with a gauge-glass E and a draw-off pipe F,
through which the waste water is carried away. A steam trap
may be connected to the pipe F to draw off the water as it collects.
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In action steam is admitted to the chamber B through the inlet a,
and flows rapidly along the spiral passage therein formed by the
serew. This rapid movement of the steam causes the particles of
water contained therein to be thrown outwards against the casing
A of chamber B, and there coalesce and trickle down, whilst the
dryer and lighter steam remains near the centre of the screw and
flows into the e D in the interior through the perforations ¢
or through the aperture in the end. The water which has been
separateg runs down the spiral of the screw and collects in the

bottom of the chamber B!, or in a second chamber or steam trap

provided for the purpose. A special feature of this apparatus is
the formation of the perforations ¢ in the hollow screw C by which
the force or velocity of the current of steam is gradually reduced
before it reaches the end of the spiral passage, and so does not

again take water from the chamber B! after it has been sepa-
rated. (dAccepted December 2, 1896).

2183. A. G. Glasgow, London. Utilising the Heat

of Gas for Heating Boiler Feed Water. [1 Fig.]
January 30, 1896.—In the manufacture of water gas ar:ld uthfr
own to

gas for general distribution, it is usual to cool the _
about 60 deg. Fahr. before passing it into the holder and mains, and
this cooling is frequently effected by means of surface condensers,
the hot water from which is either allowed to run to waste or 18
cooled for re-use in the condenser. Now, according to the inven-
tion, the gas is cooled in a surface condenser by water which is
subsequently used in a steam boiler, and hence by one apparatus
there is accomplished the double object of cooling the gas and of
heating boiler feed water. In the figure which illustrates this
invention as applied to a water-gas apparatus, A is the generator
having gas take-off pipe B and B! ; C is the carburetting chamber ;
D is the fixing chamber ; E is the pipe for conveying the water gas
to the washer F, whence the gas passes through the seal box
H to the scrubber J, and thence through the pipe K to the surface
condenser L, on its way to the receiver apparatus and mains.
The surface condenser L is of the usual construction ; at the ends
of the portion through which the gases pass, it has heads L and
1.2, connected by tubes L5 extending from the water-receiving
chamber L3 to the water-delivery chamber L4, which serves as the
receptacle from which the boiler draws its feed water. M indi-
cates the supply pipe throngh which water is forced into the con-
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denser. N is the overflow pipe by which water can escape from
the receptacie L4 when it exceeds a determined hel ht, O isan
auxiliary or supplemental supply pipe leading into the receptacle
L4 and having a cock or valve O, which is arranged to be opened
and closed by the float 02 in accordance with the height of water
in the receptacle. P is the water supply pipe which eads to the
feed water pump Q ; and P! is the pipe for conducting the feed
water from the pump to the boiler R. R! indicates a steam pipe
leading from the boiler to the gas-making apparatus. The gases
produced in the generator A, after passing through the carburet-
ting and fixing or superheating chambers and through the washer
and scerubber, pass through the surface condenser L and are cooled
by the water forced upward thrnu;f.h the tubes L5, the heated
water from these tubes passing into the receptacle Léjplaced upon
the top of the condenser. From this receptacle the pump Q draws
feed water for the boiler through the Lfgpe P, and in case the
supply of water entering the receptacle 1.4 1s excessive, the excess

through the pipe N, while, if the supply from the con-
Efnasgiﬂ is not E%ltﬂcientptge feed the boiler, the H]lmg of the level

of the water in the receptacle L# will lower the float 0? and open
the cock 0!, and permit additional water to flow from the pipe O
into the recept.a.o?e until the normal height of water is insured

therein. (Aeccepted December 2, 1896).

25,033. F. G, Hampson, London.

team nerator. [2 [igs.] December 31, 1895, —AcCross the
csu.aing A?u?:l two tubes B[ an:lg C, the lower one of these, B, bein

to which the feed is introduced, while the upper one
f‘:gﬁtauués the steam and conveys it to the steam drum D. The tg‘l;s
B is provided with a series of upwnrti_lldy directed openings pru;é :
with flanges Bl. The tube O is provided with a similar number o
openings which face towards the front of the boiler, these {:penin g
being likewise provided with flanges (1 ; these flanges I? n.an ;
serve for the connection of the several elements to the l{:ope anh
C. The elements which form the main portion of the boiler entgd
g&mprise upper and lower tubes, which in the example illustrated

Water - Tube

tubes E is curved round as at E! and provided with flange E2, by
means of which it is bolted to one of the flanges C1 of the tube C.
The lower tube F is provided at its under side with an opening
and a flange FJ, by means of which it is bolted to one of the flanges
B! of the tube B. Each element preferably has a double row of
smaller water tubes G ; these may be bent as shown to serpentine
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form, the tubes of one row being so arranged relatively to those
of the other row that the curves of the one cross those of the
other. If desired, a downcomer tube H may form part of each
element connecting the hinder ends of the horizontal tubes E and
F. Each individual element situated vertical in the boiler may,
after disconnection with the tubes C and B, be drawn straight out
from the front of the boiler. (Accepted December 2, 1896.)

24,340. J. von Grubinski, Warsaw, Russia. Steam
Superheating Apparatus, (1 fg.] October 31, 1896.—
This invention has reference to an improved apparatus for the
superheating of steam, and it is arranged so that it requires no
special: fireplace, but is advantageously located in the flues leading
to the chimney, where a high temperature of 300 to 400 deg. Cent.
is prevailing., The steam superheater consists of a series of hollow
trays @’ connected together at al and fitted with a diaphragm
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which affords communication between the upper and lower com-
partments, the said diaphragm being stiffened or strengthened by
a central pipe or rod a3, f is the entrance pipe for steam from
any generator ; the steam flowing in thin layers through the paths
opened to it, leaves behind on the diaphragms a?, presenting a
large heated surface, small drops of water, which can still be eva-
porated, and then get through pipe % in a superheated state to the
place of consumption. (Aecepted December 9, 1896),

VEHICLES.

885. E. Capitaine, Lail}'z_ig-Pla.gwltz. Germany.
Transmitting Power. (1 [fig.] January 13, 1896.—This
invention consists essentially in transmitting the force of the ex-
plosion in a motor eylinder directly from the piston to the wheels
of a vehicle, A is the cylinder of the motor, B 18 the piston, C is
the crankshaft, D is the flywheel, E is the crank lever, which also
is part of the connection of the piston with the crankshaft, F is
a bar transferring the movement of the piston and the lever E to
the lever H; G is a pawl, J a ratchet wheel, K a lever in connec-
tion with the wheel J ; M is a spring connecting the wheel L, the
lever K, and the wheel J ; N is the front wheel of the bicycle,
The bar F has its turning propelling point o in a slot s of
the lever E. This turning point o of the bar F can be dis-
placed by moving the bar F to and from the fulcrum 7 of the
lever E. To effect such displacement of the point o, the bar F is
joined to the lever R by a rod n. This lever R can be moved
up and down by hand through a rod 2. The manner of working

as3

is as follows : When the piston B by the explosion in the space
P is driven downwards, the wheel L is turned in the direction of
the arrow @ by means of the lever E, the bar ¥, the lever H, and
the pawl G, and the ratchet wheel J, The flywheel D, being pro-
portionally very light and small, is moved quicker and suddenly,
that is, it has given to it a great acceleration because thespring M
expands. It must here be noted especially that the ratchet wheel
J with the lever K forms a connected whole, and that also the
wheel J with the lever K rest loosely upon the axis mn. The spring
M is so constructed that it can only be distended by a certain
pulling force. When the ratchet wheel is turned by the explosion
which presses the piston downwards the spring is pulled with

reat force, whereby naturally the wheel L is turned. According
E‘a the resistance which the moving forwards of the vehicle offers,
the spring M is more or less distended. According also to the re-

sistance which the moving of the whole vehicle offers, it is neces.

drive quicker or slower, (dAccepted December 2, 1896).

MISCELLANEOUS,

22,713, J. Y. Johnson, London. (Verein Chemischer
Fabriken, Mannheim, Germany). Apparatus for Drying
Superphosphates. (2 Figs,] November 27, 1895.—The in-
vention consists in arranging in the drying kiln a number of
slightly inclined sieves or grates, provided on their upper surfaces
with vertical projections, blades, pins, or lugs. These sieves or
grates or sifting frames may be formed of barbed wire, or consist
of perforated metal plates, the perforations of which have raised
sharp edges, like those of a grater. The most advantageous form
is one resembling a harrow in shape, with teeth pointing upwards,
These harrows are preferably constructed witEOperfnmtmns or
interstices larger than the ribs or solid portions carrying the
teeth. The material introduced into the shoot, and which prefer-
ably has been superficially divided, drops upon the sifting frames
or grates, which are set in oscillatory motion, The grates upon re-
ceiving the material thus dropped on to them, sift it instantly,
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the fine powder falling through the interstices direct from one
sieve to the next, thus traversing the whole kiln, and filling it
with dust, This dust is permeated by the rising hot air, and
rapidly dried, after which, as it descends to the bottom, it is, with
the same rapidity, removed from the furnace. Half-dried lum]ims
do not reach the soleplate of the kiln at all; and the extremely
fine division of the material enables it to be treated at a tempera-
ture at which the decomposition of the dry material cannot take
place. In thefigures, @ are the drying grates or sieves to which
a shaking motion is imparted by the mechanism b ¢ operated
from the pulley ¢'. The material to be dried is supplied to the
hopper d, and by means of flaps ¢ is fed on to the uppermost
grate or sieve @. After passing down through sieves @ in succes-
sion, the material falls on to guide-plates f arranged in steps, from
the lowest plate of which it passes out of the apparatus into a
trolley g. A steam coil & serves to heat the kiln. (Aceepted
December 2, 1896).

22,900, W. P. Abell, Essequibo, British Guiana.
Cent al Machines for Drying Sugar, &c. (6 Figs.]
November 29, 1895.—a is a pug-mill and a! the outlet valve of the
same. b is the basket shown as made of two perforated cones ¢, ¢,
lined with gauze ¢! and secured to one another and to the boss
¢? rigidly attached to the usual vertical spindle ¢* in such a
manner that there is a permanent opening d left between the
peripheries of their bases. This opening d is alternately opened
and covered by the perforated door e, which is rigidly secured to a
molasses casing or director f, so as to leave a J)assage between
them, and partakes of all its movements, the said molasses casin
J/ being connected to the flange /. of a sleeve 7 on the spindle ¢4 an
to the flange Al of the sleeve i1 on the boss ¢3, The sleeves ¢ and
i1 are free to move up and down on the spindle ¢4 and boss ¢#;
and the sleeve 7 is connected to a collar j adapted to receive a
reciprocating movement from the lever k actuated by a cam /

mounted on the shait /1. In the figure the sleeves ¢ and il are
shown in their two extreme positions, The basket & is thus
rlﬁ!d]}' secured to, and caused to revolve with, the spindle ¢4,
whilst the molasses casing 7, door ¢, and sleeves ¢, 7!, although also
carried round and revolving with the basket b, have an indepen-
dent reciprocating movement on the spindle ¢, m is a fixed
casing arranged to receive the molasses or liquids discharged
from the basket b direct and from the revolving director f, and »
18 the molasses gutter having an outlet n', o is a fixed casing to
receive the dried material after it leaves the basket b. Stﬁgn
or fringes of gauze form the *‘flyers” for making a grain-tight
Joint between the door ¢ and the basket b, the Bﬂ.ig fringes being
secured, preferably by means of the angle-iron rings and bolts, to
the cones ¢, e, (Accepted December 2, 1896),
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UNITED STATES PATENTS AND PATENT PRACTICE.

Descriptions with illustrations of inventions patented in the
United States of America from 1847 to the present time, and
reports of trials of patent law cases in the United States, may be
consulted, gratis, at the offices of ExGINEERING, 85 and 86, Bedford-
street, Strand,
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